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O001A 
STRUCTURE OF THE INTERFERON GAMMA 
RECEPTOR COMPLEX REVEALS A MECHANISM 
FOR DECOUPLING PLEIOTROPY 
J. L. Mendoza1,2,*, N. K. Escalante3, K. M. Jude2, J. 
Sotolongo Bellon4, L. Su2, T. M. Horton2, N. Tsutsumi2, S. 
J. Berardinelli5, R. S. Haltiwanger5, J. Piehler4, E. G. 
Engleman3, K. C. Garcia2 
1Pritzker School of Molecular Engineering, and 
Department of Biochemistry and Molecular Biology, 
University of Chicago, Chicago, 2Molecular and Cellular 
Physiology, Structural Biology, and Howard Hughes 
Medical Institute, 3Pathology, Stanford University, 
Stanford, United States, 4Biology, University of 
Osnabruck, Osnabruck, Germany, 5Complex 
Carbohydrate Research Center, University of Georgia, 
Athens, United States 
 
Introduction: Interferon-γ (IFN-γ), a type II IFN, is a 
potent immunomodulatory cytokine with a plethora of 
actions on both the innate and adaptive immune systems. 
Despite playing a central role in many important functions 
related to disease including tumor surveillance, IFN-γ has 
not achieved therapeutic utility due to its pleiotropic 
properties. Furthering an understanding of the IFN-γ 
structure and signaling pathway may provide insights into 
lessening the pleiotropic properties of the natural 
cytokine. However, a structure of the complete 
extracellular hexameric (2:2:2 IFN-γ/IFN-γR1/IFN-γR2) 
signaling complex has remained elusive, principally 
because of the extremely low affinity of the IFN-γR2 
subunit. Here, we have taken a protein engineering 
approach to stabilize the complete IFN-γ receptor 
complex, which has enabled structure determination and 
subsequent engineering of biased agonists with reduced 
pleiotropy. 
Methods: IFN-γR1 was engineered using yeast surface 
display in order to stabilize the extracellular ligand-
receptor complex and to enable determination of the 
structure by X-ray crystallography. Guided by the 
structure, we engineered IFN-γ variants to manipulate the 
complex stoichiometry and topology. Cancer and immune 
cells were treated with either wild-type or IFN-γ variants 
and assayed for phospho-STAT1 signaling, gene and 
surface expression of MHC class I and programmed 
death ligand (PD-L1). 
Results: The complete IFN-γ/IFN-γR1/IFN-γR2 signaling 
complex was solved at 3.25 Å resolution. The structure 
reveals the mechanism for recruiting IFN-γR2 and deficits 
in IFN-γ responsiveness in mycobacterial disease 
syndrome (MSMD). A T168N mutation in IFN-γR2 
creates a glycosylation site sterically obstructing IFN-γR2 
binding to IFN-γ, thus impairing assembly of the full 
signaling complex. Partial IFN-γ agonists exhibit biased 
activities by inducing the normal upregulation of MHC 

class I antigen expression but impaired induction of PD-
L1 expression. 
Conclusion: Structure determination of the IFN-γ 
signaling complex has revealed a structural basis for the 
cooperative engagement of two IFN-γR2 to generate a 
unique 2:2:2 hexameric topology. Design of partial 
agonists establishes an interesting relationship between 
the number and location of receptors bound and the 
pSTAT1 Emax whereby the partial agonists signal at 
reduced levels and bias induction along the MHC I: PD-
L1 axis. The biased agonists provide an avenue to 
decouple the pleiotropy of IFN-γ for therapeutic 
applications. 
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Declared, L. Su: None Declared, T. Horton: None 
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None Declared, R. Haltiwanger: None Declared, J. 
Piehler: None Declared, E. Engleman: None Declared, K. 
C. Garcia Shareholder of: Founder of Synthekine 
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Introduction: Group 2 innate lymphoid cells (ILC2) are a 
recently described cell population that play a key role in 
the initiation and orchestration of early type 2 immune 
responses. Upon tissue damage, ILC2 are activated by 
the alarmins IL-25, IL-33 and/or TSLP and rapidly secrete 
large amounts of type 2 signature cytokines such as IL-5 
and IL-13. While it is known that activating IL-33 receptor 
signalling results in downstream NF-κB activation, the 
underlying molecular mechanisms remain elusive. Since 
ILC2 are main drivers of asthma-mediated type 2 immune 
responses we hypothesized that the NF-κB subunit c-Rel 
positively regulates ILC2 activation and function. 
Methods: To investigate the in vivo role of c-Rel in IL-33-
mediated ILC2 activation and function we compared wild-
type (WT) C57BL/6J mice to c-Rel-deficient (Rel-/-) 
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animals using models of IL-33-driven allergic airway 
inflammation. To further elucidate the underlying 
molecular mechanisms, bone marrow (BM) ILC2 
precursors of WT and Rel-/- mice were isolated, expanded 
and stimulated with IL-33 ex vivo. Findings from BM ILC2 
were validated with fresh murine lung ILC2.  
Results: We initially observed that after intranasal 
challenge with IL-33, WT mice mounted a substantial 
type 2 immune response including increased lung ILC2 
numbers and eosinophilia whereas c-Rel deficient mice 
failed to respond to challenge. In addition, we observed 
that after ex vivo stimulation with IL-33, c-Rel mRNA and 
protein levels were induced in BM and lung ILC2 and that 
c-Rel translocated to the nucleus upon activation. c-Rel 
chromatin interaction sites in ILC2 after IL-33-mediated 
activation were determined by ChIP-Seq and compared 
to RNA-Seq data of activated wild-type and Rel-/- ILC2 in 
order to identify target genes that are directly regulated 
by c-Rel and deregulated in Rel-/- ILC2 after activation. 
Selected target genes were validated by ChIP-qPCR and 
their potential role(s) will be further investigated ex 
vivo and in vivo. 
Conclusion: Altogether, our data indicate that c-Rel 
positively regulates IL-33-mediated ILC2 activation and 
function ex vivo as well as in vivo and thereby plays an 
essential role in ILC2 biology. 
Disclosure of Interest: None Declared 
 
O002 
EFFECTIVE TREATMENT OF EXPERIMENTAL 
ASTHMA BY LUNG-RESTRICTED INHIBITION OF 
JANUS KINASE 1 
N. Ghilardi1,* 
1Immunology, Genentech, South San Francisco, United 
States 
 
Introduction: Preclinical and clinical evidence indicates 
that a subset of asthma is driven by type 2 cytokines such 
as Interleukin-4 (IL-4), IL-5, IL-9, and IL-13. Additional 
evidence predicts pathogenic roles for IL-6 and type I 
type II interferons (IFN). Since each of these cytokines 
depends on Janus kinase 1 (JAK1) for signal 
transduction, and because many of the asthma-related 
effects of these cytokines manifest in the lung, we 
hypothesized that lung-restricted Jak1 inhibition may 
confer therapeutic benefit. To test this idea, we 
synthesized iJak-381, an inhalable small molecule 
specifically designed for local JAK1 inhibition in the lung. 
In pharmacodynamic models, iJak-381 suppressed 
Signal Transducer and Activator of Transcription 6 
(STAT6) activation by IL-13. Furthermore, iJak-381 
suppressed ovalbumin (OVA)-induced lung inflammation 
in both murine and guinea pig asthma models, and 
improved allergen induced airway hyper-responsiveness 
in mice. In a model driven by human allergens, iJak-381 
had a more potent suppressive effect on neutrophilic 

inflammation than a systemic corticosteroid. The inhibitor 
iJak-381 strongly reduced lung pathology, without 
affecting systemic Jak1 activity.  
Conclusion: Our data show that local inhibition of Jak1 
in the lung can suppress lung inflammation without 
conferring systemic Jak inhibition in mice, suggesting that 
this strategy might be effective for treating asthma. 
Disclosure of Interest: N. Ghilardi Shareholder of: 
Roche / Genentech,  Employee of: Genentech 
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ENGINEERING IL-10 SUPER-AGONISTS TO BOOST 
IL-10 ANTI-INFLAMMATORY RESPONSES 
C. Gorby1, J. Sotolongo2, J. Piehler2, I. Moraga 
Gonzalez1,* 
1Cell Signalling and Immunology, Dundee University, 
Dundee, United Kingdom, 2Department of Biophysics, 
University of Osnabruck, Osnabruck, Germany 
 
Introduction: Interleukin-10 (IL-10) is a dimeric cytokine 
that elicits a broad-spectrum of anti-inflammatory 
responses by engaging a receptor comprised of two IL-
10Rα and two IL-10Rβ chains, leading to the activation of 
the JAK/STAT3 signaling pathway (1). Modulation of IL-
10 activity is seen as a promising therapeutic approach to 
treat inflammatory and autoimmune diseases, but IL-10-
based therapies have, however, shown only marginal 
benefits. We hypothesize that the low activity of IL-10 in 
vivo is due to the very low binding affinity of IL-10 to its 
IL-10Rβ receptor subunit (1), which prevent it from 
eliciting activities at suboptimal doses. A higher-affinity IL-
10 variant could, therefore, have improved clinical 
efficacy by eliciting a stronger response at a wider range 
of ligand concentrations. 
Methods: We have undertaken a protein engineering 
approach to improve the binding of IL-10 to its IL-10Rβ 
receptor subunit (Rβ). For that, we took advantage of a 
previously reported monomeric IL-10 variant (2)and used 
the yeast surface display platform to introduce random 
mutations in IL-10 and select for IL-10 variants with 
improved binding affinities to the Rβ subunit. We have 
combined detailed biophysical, signaling and cellular 
analyses to characterize these new IL-10 super-agonists.  
Results: Starting from a monomeric IL-10 molecule 
previously described by (2), we have isolated IL-10 
variants that bind more than 200-folds better to the Rβ 
subunit than the wild-type IL-10. Many of these mutations 
appeared in the previously predicted Rβ binding site and 
involved amino acids described to contribute to Rβ 
binding validating our engineering approach. By 
converting the monomeric IL-10 variants into their dimeric 
forms, we have been able to study not only how 
enhanced Rβ affinity influences signaling, but also how 
the stoichiometry of the IL-10 receptor complex instructs 
biological output. Single particle TIRF microscopy studies 
allowed us to show that our IL-10 variants assembled the 
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IL-10 receptor on the surface of live cells more efficiently 
than the wild-type cytokine, which ultimately resulted in a 
more efficient STAT3 activation at low ligand doses in 
human primary T cells and monocytes. Interestingly, 
while dimeric IL-10 molecules (wild-type and high affinity 
variants) could trigger STAT1 activation, the monomeric 
versions did not, despite eliciting a full STAT3 activation. 
Importantly, our IL-10 variants induced a more robust 
downregulation of HLA-DR in monocytes and in vitro 
differentiated macrophages even at low ligand doses, 
highlighting their potential to dampen inflammatory 
responses in vivo. 
Conclusion: Our new IL-10 super-agonists can trigger 
robust IL-10 responses even at sub-optimal ligand 
concentrations, highlighting their potential to treat anti-
inflammatory syndromes and improve IL-10-based 
therapies. In addition, we show that modification of the 
stoichiometry of the IL-10 receptor complex fine-tunes its 
signaling programs, therefore providing us with new tools 
to modulate and study IL-10 biology. 
References: 1. Saraiva, M. and O’Garra, A. (2010). Nat. 
Rev. Immun. 10, 170-181. 
2. Walter, M. R. (2014). Curr Top Microbiol Immunol 380, 
191-212. 
3. Josephson, K., DiGiacomo, R., Indelicato, S. R., Iyo, A. 
H., Nagabhushan, T. L., Parker, M. H., and Walter, M. R. 
(2000). J Biol Chem 275, 13552-13557 
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TARGETING IFN ACTIVITY TO DENDRITIC CELLS 
FOR IN VIVO TOLERIZATION AND PROTECTION 
AGAINST EAE 
A. Cauwels1,*, S. Van Lint1, D. Catteeuw1, E. Rogge1, A. 
Verhee1, S. Pang2, M. Prinz3, G. Uze4, J. Tavernier1 
1Ghent University & VIB, Gent, Belgium, 2University of 
Freiburg, 3Freiburg University, Freiburg, Germany, 
4Montpellier University, Montpellier, France 
 
Introduction: Type I IFN is widely used for Multiple 
Sclerosis (MS), but its side effects are limiting and 
precise mechanism of action and cellular target(s) still 
unknown. While most patients experience moderate side 
effects such as flu-like symptoms, severe toxicities such 
as leukopenia, hepatoxicity or depression may ensue. 
Furthermore, many MS patients are unresponsive, and in 
some IFN may actually induce relapses. Fundamental 
understanding of the cellular target(s) of cytokines such 
as IFN will help to design better and safer treatments, 
separating beneficial from detrimental effects, and 
reducing side effects. 
Methods: To improve systemic cytokine usage, we 
develop AcTakines (Activated by Targeting Cytokines). 
They resemble immunocytokines but instead of wild-type 
(WT) cytokines they employ mutated cytokines with 
strongly reduced receptor affinity. These mutant 

cytokines are inactive while traveling through the body, 
but unveil their activity at targeted cells. As targeting 
modules, we use camelid single domain antibodies, 
peptides or ligands. As mouse AcTaferon (AFN = type I 
IFN based AcTakine), we use hIFNa2-Q124R, which 
breaches the cross-species barrier and is weakly active 
on mouse cells. 
Results: In MOG35-55-induced EAE experiments in 
C57BL/6 mice, 5000 IU WT mIFNa had minor disease-
delaying effects, comparable to mIFNb published before. 
Using a very high dose of WT mIFNa (106 IU), disease 
onset was significantly delayed, but the treatment caused 
mortality and severe hematological deficits in surviving 
mice. In contrast, 5000 IU of AFN targeted to Clec9A on 
dendritic cells (DC) protected without mortality or 
hematological consequences. Conversely, CD8-targeted 
AFN did not protect and even exacerbated weight loss, 
indicating the presence of both protective and 
unfavorable IFN effects in EAE. Comparing Clec9A-, 
XCR1- and SiglecH-targeting, we found that targeting 
AFN to plasmacytoid (p) and conventional (c) DC is 
superior and non-toxic compared to WT mIFN. DC-
targeted AFN increased pDC numbers and their 
tolerogenic potential, evidenced by increased TGFb and 
IDO synthesis and regulatory T cell induction. In addition, 
both regulatory T and B cells produced significantly more 
immunosuppressive TGFb and IL-10.To further improve 
systemic tolerization, we are currently also targeting other 
immune cells with AFN. 
Conclusion: Summarizing, targeting AcTaferon to DCs 
induces a robust systemic tolerization resulting in a 
superior and non-toxic response compared to WT mIFN. 
DC-targeted AFN thus provides an in vivo, generic, safe 
and easy means to dampen MS, in contrast to cell-based 
DC transduction. Our results also imply that IFN 
treatment as currently used in the clinic may result in 
disease-retarding effects but also in disease-worsening 
effects. Dissecting these positive and negative IFN 
effects via cell-specific targeting may result in better and 
safer MS therapy and response rates. 
References: Cauwels et al., J. Autoimmunity 2019 
Disclosure of Interest: None Declared 
 
O004B 
MAPPING OF THE HUMAN CYTOKINE GENE 
REGULATORY NETWORK 
J. Fuxman Bass1,*, C. Santoso1, S. Carrasco Pro1, A. 
Dafonte Imedio1, K. A. Gan1, J. A. Sewell1, M. Martinez1, 
R. Sereda1, S. Mehta1, A. Luis1, A. Henderson1 
1Boston University, Boston, United States 
 
Introduction: The immune system has evolved a 
complex cytokine gene regulatory network (GRN) that 
orchestrates a multitude of cellular processes during 
development, homeostasis, and immune responses. 
Further, rewiring of this cytokine GRN by germline 
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mutations or pathogens has been linked to multiple 
diseases including autoimmunity, immunodeficiency, 
susceptibility to infections, and cancer. Thus, delineating 
the cytokine GRN presents an opportunity to understand 
how immune responses are mounted, which may 
ultimately lead to the development of new therapeutic 
approaches to modulate cytokine expression in 
diseases.  
Methods: Here, we mined through ~26 million articles 
available in Medline to identify publications reporting 
interactions between transcription factors (TFs) and 
cytokine genes, which were then manually curated. We 
generated CytReg (https://cytreg.bu.edu), a web tool 
where interactions can be browsed. In addition, we 
performed enhanced yeast one-hybrid assays 
(eY1H) testing the promoters of 108 cytokines genes 
against a collection of 1,086 human TFs (of ~1,500). The 
identified interactions were validated by motif analyses, 
overlap with functional datasets, and using luciferase 
assays in HEK293T cells. Further, we evaluated the role 
of KLF4, NR2F6, and SPIC in cytokine transcription using 
siRNAs in human primary macrophages. 
Results: CytReg, our literature-curated cytokine GRN, 
reports 843 human and 647 mouse TF-cytokine 
interactions. By integrating CytReg with other functional 
datasets, we provide a blueprint for further studies of 
cytokine misregulation in disease and identify novel TF-
disease associations. Although this constitutes a 
comprehensive database, we found a marked 
incompleteness and research bias in the literature-
derived cytokine GRN. We provide predictions for novel 
interactions which we validate using eY1H and reporter 
assays in human cells. Further, using the eY1H platform, 
we delineated a large-scale cytokine GRN comprised of 
1,380 interactions between 265 TFs and 108 human 
cytokine promoters. To determine the quality of the 
eY1H-derived network generated, we compared the 
eY1H interactions to interactions reported by chromatin 
immunoprecipitation and to interactions predicted by motif 
analyses, and found a significant overlap. Additionally, we 
found that TFs that bind to cytokine promoters are 
generally enriched in immune tissues and are themselves 
associated with immune disorders in mouse and humans. 
More importantly, we observed a 70% validation rate 
when we tested 220 of the eY1H interactions by 
luciferase reporter assays in HEK293T cells, confirming 
the quality of the eY1H-derived cytokine GRN we 
generated. Finally, we knocked down KLF4, NR2F6, and 
SPIC in primary human macrophages and confirmed 
novel cytokine targets. 
Conclusion: Altogether, this work greatly expands our 
current knowledge of human cytokine regulation and 
provides a blueprint to modulate cytokine expression in 
disease. 
References: Carrasco Pro S, Dafonte Imedio A, Santoso 
CS, Gan KA, Sewell JA, Martinez M, Sereda R, Mehta 

S, Fuxman Bass JI. Global landscape of mouse and 
human cytokine transcriptional regulation. Nucleic Acids 
Res. 2018 Sep 3. doi: 10.1093/nar/gky787. 
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INTERLEUKIN-11 DRIVES AUTOIMMUNE 
PATHOLOGIES THROUGH THE INDUCTION OF A 
UNIQUE CD4+ TH17 POPULATION 
K. Y. Fung1, C. Louis1, R. Metcalfe2, I. Wicks1, M. Griffin2, 
T. Putoczki1,* 
1The Walter and Eliza Hall Institute of Medical Research, 
Parkville, Melbourne, 2Department of Biochemistry and 
Molecular Biology, The University of Melbourne, 
Melbourne, Australia 
 
Introduction: Interleukin (IL)-11 is a member of the IL-6 
family of cytokines. The chromosomal region containing 
the IL-11 gene (19q13) has been linked to Multiple 
Sclerosis (MS), IL-11 receptor (R) expression is part of a 
gene signature for multiple autoimmune diseases, and 
inherited pathogenic mutations in IL-11R are emerging. 
However, our understanding of the biological relevance of 
this cytokine remains in its infancy. 
Methods: We explored the contribution of IL-11 to 
autoimmune pathologies. Among a variety of immune 
cells linked to autoimmune diseases, the CD4+ IL17A 
producing T-helper (Th17) lineage is thought to play an 
important role in pathogenesis through the production of 
cytokines and chemokines that promote chronic 
inflammation.  
Results: We have revealed that IL-11 drives a unique 
and highly pathogenic Th17 cell population through single 
cell RNAseq analysis of in vitro polarised murine CD4+ 
Th17 cells. We generated the first IL11R floxed allele, 
which allowed for specific removal of IL-11 signalling 
within CD4+ T-cell populations. We found that IL-11 
induced CD4+ Th17 cell populations drove disease 
progression in models of both MS and arthritis. These 
observations were mirrored in systemic il11rKO mice. 
Moreover, therapeutic inhibition of IL-11 signalling 
alleviated disease pathogenesis and dampened the 
pathogenic Th17 cytokine signature. Our crystal structure 
of the hexameric IL-11 signalling complex has revealed 
the mechanism of therapeutic inhibition, and provides the 
foundation for the generation of new therapeutics. 
Conclusion: We have identified a unique pathogenic IL-
11 induced Th17 population that is conserved in murine 
and human CD4+ T-cells. In addition to expanding the 
dogma surrounding Th17 biology, our study has revealed 
better therapeutic targets for patients.  
Disclosure of Interest: None Declared 
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Hamburg, Germany 
 
Introduction: A dysregulated immune response to 
intestinal microbiota, in particular, an expansion and 
overactivation of pro-inflammatory CD4+ T-cell subsets, 
is known to be an important contributor to IBD 
development. Recently, we reported that T-cell derived 
IL-22BP, an endogenous inhibitor of IL-22, plays a 
pathogenic role in mouse IBD models and is associated 
with anti-TNFα therapy resistance in IBD patients. This 
study aims to define the molecular signature of IL-22BP 
producing T-cell subsets and to determine how these 
cells are transcriptionally modulated in homeostatic and 
inflammatory conditions. 
Methods: For the purpose of this project, we developed a 
new reporter mouse model Il22bpeGFP- Flp+, which 
allowed us to isolate a pure population of IL-22BP+ CD4+ 
T cells. We performed in vitro differentiation experiments 
and analysed Il22bp expression levels in different T-cell 
subsets. Furthermore, we used a mouse IBD model to 
analyse the potential heterogeneity of IL-22BP-
expressing cells during inflammatory conditions. Finally, 
we performed next generation sequencing to identify the 
transcriptome of IL- 22BP+ CD4+ T cells. 
Results: We found that IL-22BP is not significantly 
expressed by in vitro differentiated Th1, Th2, and Th17 
cells. In line with this observation, IL-22BP was 
expressed by an IL-17A-IFNg- T cell subset in a mouse 
IBD model. Analysis of bulk RNA sequencing data 
from CD4+ IL-22BP+ T cells isolated from the lymph 
node of healthy mice showed that the predominant T cell 
producers of IL-22BP have up-regulated expression 
of Il10and co-inhibitory receptors. On the basis of these 
data, we used Foxp3 RFP x IL-10 eGFp reporter mice 
and found that FOXP3+ IL-10+ and FOXP3- IL-10+ 
populations can indeed express IL-22BP in steady state 
conditions.  
Conclusion: Our data indicate that IL-22BP is produced 
by a, so far, undescribed effector T cell subset in 
inflammatory conditions. Unexpectedly, we also found 
that Foxp3+ and IL-10-producing T cells can express IL-
22BP. However, the significance of these findings has to 
be tested in future functional experiments. 
References: · Huber, S., Gagliani, N., Zenewicz, L.A., 
Huber, F.J., Bosurgi, L., Hu, B., Hedl, M., Zhang, W., 
O'Connor, W., Jr., Murphy, A.J., et al.(2012). IL-22BP is 
regulated by the inflammasome and modulates 
tumorigenesis in the intestine. Nature 491, 259-263. 
· Pelczar, P., Witkowski, M., Perez, L.G.,..., Strowig, T., 
Gagliani, N., Flavell, R.A., Huber, S. (2016). A pathogenic 
role for T cell-derived IL-22BP in inflammatory bowel 
disease. Science 354 (6310), 358-362 
· Brockmann, L., Soukou, S., Steglich, B., Czarnewski P., 
..., Gagliani, N., & Huber, S. (2018). Molecular and 

functional heterogeneity of IL-10-producing CD4+ T cells. 
Nat. Commun. 9: 5457 
Disclosure of Interest: None Declared 
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IL-38 AMELIORATES SKIN INFLAMMATION AND 
LIMITS IL-17 PRODUCTION FROM GD T CELLS  
A. Huard1,*, Y. Han1, J. F. Mora2, P. da Silva1, S. 
Wiechmann3, C. Schuster1, P. Billuart4, C. Sala5, H. 
Burkhardt6, M. J. Parnham7, A. Ernst7, B. Brüne1, A. 
Weigert1 
1Pathobiochemistry, Institute of Biochemistry I, Frankfurt 
am Main, Germany, 2Faculty of Microbiology, University 
of Costa Rica, San José, Costa Rica, 3Institute of Clinical 
Pharmacology, Pharmazentrum Frankfurt/ZAFES, 
Frankfurt am Main, Germany, 4INSERM U1016, Institut 
Cochin, Paris, France, 5National Research Council 
Neuroscience Institute, Milan, Italy, 6Division of 
Rheumatology, University Hospital Frankfurt, 7Branch for 
Translational Medicine and Pharmacology TMP, 
Fraunhofer Institute for Molecular Biology and Applied 
Ecology IME, Frankfurt am Main, Germany 
 
Introduction: Interleukin-38 (IL-38) is a newly discovered 
IL-1 family member that shares homology with both IL-
1Ra and IL-36Ra, and is therefore proposed as a 
negative regulator of inflammation. IL-38 is known to be 
released from apoptotic cells to limit inflammatory 
macrophage and downstream T lymphocyte IL-17 
production by blocking X-linked IL-1 receptor accessory 
protein-like 1 (IL1RAPL1) signaling. IL-38 polymorphisms 
are associated with increased susceptibility for auto-
inflammatory diseases such as psoriasis, 
spondyloarthritis, rheumatoid arthritis, and psoriatic 
arthritis, but its role in IL-17-driven inflammation in vivo 
remained obscure. 
Methods: The imiquimod (IMQ)-induced psoriasis mouse 
model was used as a IL-17-driven model of skin 
inflammation which closely resembles human psoriasis. 
IMQ was daily applied to WT and IL-38 KO mice, with or 
without IL-38 or anti- γδ TCR treatment, and mice were 
sacrificed at different time points. Disease severity was 
evaluated by clinical PASI scoring. Immune cell 
composition of the skin and cytokine profiles was 
analyzed by flow cytometry. IL-38 level was evaluated by 
quantitative PCR and RNAscope. Skin histology was 
performed by Phenoptics. Statistical comparisons 
between two groups were performed using Mann Whitney 
test, unpaired two-tailed Student’s t test. One- or two-way 
analysis of variance (ANOVA) followed by appropriate 
post-tests was used for multiple comparisons. 
Results: IL-38 was only expressed in the epidermis and 
decreased over time in WT mice treated with IMQ. We 
observed prolonged inflammation in IL-38 KO mice 
compared to WT mice, subjected to the IMQ-induced 
psoriasis mouse model. This was accompanied, at early 
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time point (day 3) by an increase of inflammatory cytokine 
production within the skin, particularly IL-17 produced by 
γδ T cells, which was followed by a massive neutrophil 
recruitment at day 5 and delayed dermal regeneration. 
These parameters were restored to the control level after 
injection of IL-38 in IL-38 KO mice or when the γδ T cell 
receptor (TCR) was blocked using anti-γδ TCR 
antibodies. Blocking γδ T cell activation to produce IL-17 
in vitro by IL-38 required IL1RAPL1. Accordingly, 
ILRAPL1 KO mice showed reduced inflammation and IL-
17 production by γδ T cells during IMQ-induced psoriasis. 
Conclusion: Effects of IL-38 KO were observed in later 
stages of the self-resolving IMAQ-induced psoriasis 
model, suggesting a role of IL-38 in the resolution of the 
inflammation. Anti-inflammatory properties and antagonist 
function of IL-38 make it as a potential target to develop 
new therapies against inflammatory and auto-
inflammatory diseases such as psoriasis or rheumatoid 
arthritis. 
Disclosure of Interest: None Declared 
 
O008 
SUPPRESSION OF STAT1 SIGNALLING SHAPES THE 
FUNCTIONAL IDENTITY OF CD4+ T CELLS IN 
INFLAMMATORY ARTHRITIS. 
A. Cardus Figueras1,*, J. Twohig1, R. Andrews2, F. 
Wiede3, B. Cossins1, A. Derrac Soria1, M. Lewis4, M. 
Townsend5, D. Millrine1, J. Li3, D. Hill1, X. Liu1, B. 
Szomolay2, C. Pepper6, P. Taylor1, C. Pitzalis4, T. 
Tiganis3, N. Williams7, G. Jones1, S. Jones1 
1Division of Infection & Immunity, School of Medicine, 
2Systems Immunity University Research Institute, Cardiff 
University, Cardiff, United Kingdom, 3Monash 
Biomedicine Discovery Institute, Monash University, 
Clayton, Australia, 4Centre for Experimental Medicine & 
Rheumatology, William Harvey research Institute, Queen 
Mary’s School of Medicine & Dentistry, London, United 
Kingdom, 5ITGR Diagnostics Discovery, Genentech 
Research & Early Development, San Francisco, United 
States, 6Brighton and Sussex Medical School, University 
of Sussex, Brighton, 7Division of Psychological Medicine 
& Clinical Neuroscience, School of Medicine, Cardiff 
University, Cardiff, United Kingdom 
 
Introduction: The pleiotropic cytokine interleukin-6 (IL-6) 
controls T-cells recruitment, activation, differentiation and 
proliferative survival. These properties are primarily 
controlled by the transcription factors STAT1 and STAT3. 
Here we show that naïve CD4+ T cells activation re-tunes 
the IL-6 control of STAT1 signalling to alter the 
transcriptional output of IL-6 in activated or memory CD4 
T-cells. Our data shows that this level of control is 
regulated by protein tyrosine phosphatase induction 
(PTPN2 and PTPN22), and emphasise the importance of 
this mechanism in determining the outcome of synovitis in 
inflammatory arthritis. 

Methods: Naive and activated CD4 T-cells in a series of 
differentiation states from WT, Il6ra-/-, Ptpn22-/- and Lck-
Cre/Ptpn2fl/fl mice were examined. Cytokine receptor 
signalling was monitored by intracellular flow cytometry, 
imaging flow cytometry, qPCR and immunohistochemistry 
of inflamed tissues from mice with antigen-induced 
arthritis. Transcriptomic and chromatin 
immunoprecipitation–sequencing (ChIP-seq) analysis 
were combined with bioinformatic and molecular pathway 
analysis to evaluate gene expression changes and 
associated transcriptional control mechanisms. The 
biological significance of these findings was confirmed in 
clinical biopsy samples derived from early inflammatory 
arthritis patients. 
Results: Our data shows that IL-6 control of gene 
expression in CD4+ T cells is highly dynamic and 
influenced by the activation status of the CD4 population. 
While STAT3 activity is an ever-present feature of IL-6 
signalling in CD4+ T cells, a prior activation of CD4+ T 
cells limited the IL-6 control of STAT1. Transcriptomic 
and ChIP-seq analysis of IL-6 responses in naïve and 
effector memory CD4+ T cells showed that this level of 
STAT1 regulation is controlled by protein tyrosine 
phosphatases. Specifically, PTPN2 and PTPN22 were 
found to bind STAT1 and restricted the tyrosine 
phosphorylation of STAT1 in activated and memory CD4+ 
T cells. We have hypothesized that the ability of PTPN2 
and PTPN22 to control Jak-STAT signalling may 
contribute to the differential output induced by IL-6 in 
activated CD4+ T cells through the control of immune 
activation, tolerance and autoimmunity. Our data showed 
how synovial PTPN2 is highly expressed in antigen-
induced-arthritis treated mice and more interestingly, is 
associated with lymphoid-rich synovitis of human joint 
pathology which is characterized for the T cell-rich 
lymphoid infiltrates. 
Conclusion: The suppression of STAT1 signalling in 
activated and memory CD4+ T cells is induced by PTPN2. 
PTPN2 associates with the role of lymphocytes in 
rheumatoid arthritis disease and the expression of 
inflammatory mediators linked to the regulation of STAT1. 
  
Disclosure of Interest: None Declared 
 
O009 
INCREASED T CELL POLYREACTIVITY WITH 
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Introduction: Effective treatment of Rheumatoid arthritis 
(RA) patients is achievable within a short window of 
opportunity following diagnosis. Identification of 
pathogenic immune mechanisms at a pre-RA stage 
would greatly benefit our understating of the early events 
that govern disease progression and help identify new 
therapeutic targets and early points for therapeutic 
intervention. Recent studies illustrate the pathogenic 
effect of increased T cell polyreactivity in autoimmunity, 
such studies in pre-RA arthralgia subjects have been 
hindered by the rare availability of synovial biopsy 
samples and minimal synovial cell recovery. In this study, 
we describe for the first time, polyreactive T cell 
responses in the synovial tissue of Arthralgia subjects 
and RA patients.  
Methods: Synovial biopsies of RA patients and arthralgia 
subjects were obtained by key-hole arthsoscopic surgery. 
Following enzymatic and mechanical digestion of the 
tissue, a single cell suspension was obtained. Synovial 
cells and paired PBMC were stimulated in vitro and 
analysed by 15-colour flow cytometric analysis for the 
identification of T cell pro-inflammatory cytokine 
responses. Following multiparametric flow-cytometric 
analysis, SPICE algorithm and Flowsome unsupervised 
clustering were utilised to examine peripheral blood and 
synovial tissue T-cell cytokine polyreactivity of arthralgia 
subject and RA patients and peripheral blood and 
synovial fluid Tfh responses.  
Results: Higher T cell pro-inflammatory cytokine 
polyreactivity was identified in arthralgia subjects 
compared to RA patients. Compared to the periphery, 
synovial tissue T cell polyreactivity is significantly higher 
with comparable pro-inflammatory cytokine profiles 
between arthralgia and RA synovial tissue T cells. 
Flowsome clustering analysis resulted in the identification 
of novel T cell clusters that exhibit high polyreactivity and 
an accumulation of DP (CD4+CD8+) in the synovial tissue 
of arthralgia subjects and RA patients. Peripheral blood 
Tfh cell frequency is significantly higher in arthralgia 
subjects compared to RA patients, with an accumulation 
of germinal centre like-Tfh T cells in the synovial fluid of 
established RA. 
Conclusion: Polyreactive pro-inflammatory T cell 
responses pre-date disease onset as demonstrated by 
the accumulation of polyreactive T cells in the synovial 
tissue of pre-RA arthralgia subjects. These data highlight 
a key early pathogenic role for T cell plasticity and the 
newly, in autoimmunity, described T cell cluster of DP T 
cells in RA. We are currently investigating transcription 
factor profiles that govern polyreactivity of these T cell 
clusters.  
Disclosure of Interest: None Declared 
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TBET PROVIDES SURVIVAL ADVANTAGE TO TREGS 
DURING SYSTEMIC INTERFERON GAMMA DRIVEN 
IMMUNE RESPONSES 
B. Akkaya1,*, M. Akkaya2, J. Al Souz1, M. Pena2, A. H. 
Holstein1, M. Maz1, J. Kabat1, O. Kamenyeva1, E. M. 
Shevach1 
1NIH, Bethesda, 2NIH, Rockville, United States 
 
Introduction: Regulatory T cells (Tregs) can adapt 
similar transcriptional programs to helper T cell (Th) 
lineages depending on the microenvironmental cues they 
receive. One of such is the Th1 program which is initiated 
by IFN-γ driven expression of the transcription factor 
Tbet. 
Results: To understand the contribution of Tbet 
expression to the fitness and activity of Tregs during 
inflammation, we initially visualized the draining lymph 
nodes of Tbet.ZsGreen-Foxp3.RFP mice that were 
subcutaneously injected with Complete Freund’s 
Adjuvant. Unlike conventional Foxp3+ Tregs that reside 
within the T cell zone and don’t express Tbet, 
Tbet+Foxp3+ Tregs migrated to the interfollicular zone 
that also contained the recently activated Th1 cells. To 
understand whether Tbet serves merely as a marker of 
activation or constitute an actual role in Tregs, we 
generated bone marrow chimeras using Tbetwt and Tbet-/-

 mice. Peripheral Treg pool in chimeric mice was equally 
constituted by the Tbet wild-type and deficient cells. 
However, when the mice were challenged 
with Plasmodium chabaudi, a parasite that initiates a 
strong systemic IFN-γ driven Th1 response, Treg 
compartment was significantly dominated by Tbetwt Tregs 
that displayed increased Tbet expression over time. This 
was due to increasing apoptosis in Tbet-/- Tregs, despite 
their similar proliferation and activation statuses to Tbetwt. 
Furthermore, Tbet-/- Tregs had an intrinsic deficiency of 
the ATP ectonucleotidase CD39 that was further 
pronounced during the peak of infection. Pharmacological 
inhibition of ectonucleotidase activity of CD39 increased 
apoptosis of Tbetwt but not Tbet-/- Tregs in an ATP 
enriched culture in-vitro, suggesting a positive correlation 
between the availability of Tbet, CD39 activity and 
viability. 
Conclusion: Taken together, Tbet may preserve the 
ability of Tregs to cope with elevated toxic extracellular 
ATP during systemic IFN-γ driven immune response by 
tuning their CD39 activity, thus maintain a healthy Treg 
pool to prevent immunopathology due to excessive T cell 
activation. 
This work was supported by the Intramural Research 
Program of NIAID. 
Disclosure of Interest: None Declared 
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Introduction: TRAF family members (1-6) are 
extensively engaged in mediating innate immune 
responses. Given that the role of TRAF7 in the regulation 
of type I IFN has never been investigated; and that 
TRAF7 has been reported to regulate the NF-kB 
pathway, we decided to investigate the potential roles of 
TRAF7 in the type I interferon antiviral response.  
Methods: We used reporter gene assays to investigate 
the role of TRAF7 in virus-mediated activation of IFN-β-
Luc reporter activities, Western blot to measure TRAF7 
inhibition of the virus-induced endogenous IRF3 
phosphorylation and ISG induction, and QPCR to 
determine IFN and ISG mRNA expression.  siRNA and 
CRISPR/Cas9 technology were used to knockdown or 
knockout TRAF7 expression. The co-immunoprecipitation 
assays, immunofluorescence staining and confocal 
microscopy were used to identify TRAF7 target. We 
obtained TRAF7 conditional and constitutive KO embryos 
from Artemis to generate TRAF7 deficient mice. 
Results: TRAF7 strongly inhibited the SeV-induced 
activation of both IFN-β-Luc and ISRE-Luc reporters in a 
dose-dependent manner. The ectopic expression of 
TRAF7 inhibited the virus-induced phosphorylation and 
dimerization of IRF3, and the transcription of IFN-β as 
well as its downstream interferon stimulated genes. To 
assess the effects of TRAF7 knockdown on the antiviral 
immunity, A549 cells silenced of TRAF7 were infected 
with VSVΔ51-GFP to monitor the immune responses at 
different times. TRAF7 knockdown substantially 
increased the transcription of IFNB1, and several 
interferon-stimulated genes, after VSVΔ51 infection. 
Protein levels of RIG-I, ISG56, and STING were largely 
up-regulated in TRAF7 knockdown cells compared to 
control siRNA-treated cells, thus indicating a stronger 
immune response. TRAF7 knockdown significantly 
inhibited the infectivity of VSVΔ51-GFP. The plaque 
assay revealed lower VSV viral titers in TRAF7 
knockdown cells. The inhibitory role of TRAF7 on the type 
I IFN antiviral response was further substantiated in 
TRAF7 knockout A549 cells generated by 
CRISPER/Cas9 technology. We attempted to generate 
general Traf7−/− mice and unfortunately failed, indicating 
that Traf7 deletion is embryonically lethal, we therefore 
generate an inducible conditional knockout strain so as to 
systemically ablate Traf7 gene expression. We crossed 
Traf7 flox/flox with a tamoxifen-inducible Cre mouse line to 
generate a Cre+/− Traf7flox/flox mouse. Indeed, Traf7 gene 
was knockout in various tissues of tamoxifen-treated 
Cre+/− Traf7 flox/flox mice and no discernible developmental 
defects or behavioral abnormality were observed in these 
mice. We then infected tamoxifen-pretreated Cre+/− Traf7 

flox/flox  or untreated Cre+ Traf7 flox/flox littermates with an 

RNA virus (Influenza A/PR/8/34). Traf7 knockdown 
rescued mice from a lethal inoculation of influenza H1N1. 
Mechanistically, TRAF7 interacts with TBK1, 
overexpressed TRAF7 can alter TBK1 protein solubility 
and subcellular localization. Thus, the interaction with 
TRAF7 may relocate TBK1 into the insoluble fraction of 
the cell organelle and renders TBK1 less functional for 
downstream IRF3 activation, resulting in reduced antiviral 
response. 
Conclusion: In this study, we demonstrated a novel role 
for TRAF7 in the negative regulation of the virus-induced 
type I interferon production. TRAF7 depletion enhances 
IFN signaling and protects mice from RNA and DNA virus 
infection. 
Disclosure of Interest: None Declared 
 
O013 
VIRAL COMPLEMENTATION OF 
IMMUNODEFICIENCY CONFERS PROTECTION 
AGAINST ENTERIC PATHOGENS VIA INTERFERON 
LAMBDA 
H. Ingle1,*, S. Lee1, T. Ai1, A. Overdahl1, R. Rodgers1, G. 
Zhao1, M. Sullender1, S. Peterson1, M. Locke1, T.-C. Liu1, 
C. Yokoyama1, B. Sharp2, S. Schultz-Cherry2, J. Miner1, 
M. Baldridge1 
1Department of Medicine, Washington University School 
of Medicine, St. Louis, 2Department of Infectious 
Diseases, St. Jude Children’s Research Hospital, 
Memphis, United States 
 
Introduction: Environmental factors, including 
commensal bacteria and viruses, affect host susceptibility 
to genetic diseases and pathogenic infections. Both 
commensal microbes and pathogens can stimulate 
prolonged systemic activation of innate immunity in 
immunocompetent animal hosts and confer protection 
against unrelated pathogens. We have shown that the 
bacterial microbiota and host antiviral cytokine interferon-
λ (IFN-λ) determine the persistence of murine norovirus in 
the gut. However, the effects of the virome in modulating 
enteric infections remain unexplored. 
Methods: Using a combination of immunodeficient, gene 
deletion and conditional gene knockout mouse models 
we studied murine norovirus (MNV) and murine rotavirus 
pathogenesis. With the help of next-generation 
sequencing we identified a novel strain of murine 
Astrovirus chronically present in immunodeficient mouse 
models that confers protection against MNV. Finally, by 
purifying and transplanting lymphocytes and NK cells we 
show that reversing immunodeficiency clears the 
beneficial advantage provided by astrovirus in protecting 
from enteric pathogens. 
Results: Our study reports a surprising role of gut virome 
in protection against enteric viral infections in 
immunodeficient Rag2-/-Il2rg-/- mice. We were able to 
transfer this protection to other susceptible 
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immunodeficient mice strains such as Rag1-/- mice by 
transplanting filtered fecal material (FFT). Interestingly, 
we identify a novel strain of murine astrovirus STL5 that 
strongly correlates with protection against MNV and 
rotavirus infection and was transferred by FFT . We show 
that immunodeficient mice harboring STL5 have elevated 
levels of IFN-λ at baseline without any signs of 
inflammation suggesting a homeostatic role of IFN-λ in 
the gut and deleting IFN-λ eradicated the protection. 
Together, we demonstrate a transferrable gut viral 
element that can confer protection against enteric viruses 
via IFN-λ signaling.  
Conclusion: In this study, we discovered that chronic 
murine AstV complements defects in adaptive immunity 
by elevating cell-intrinsic IFN-λ in the intestinal epithelial 
barrier in immunodeficient mice. Rag2-/-Il2rg-/- and NSG 
mice are two of the most commonly used 
immunodeficient strains for transplantation and 
humanized mouse models. These differential baselines in 
intestinal innate immunity might alter the experimental 
outcomes and should be carefully considered for 
transplantation studies using immunodeficient mouse 
models. We speculate that regulation of IFN-λ-driven 
responses in these normally vulnerable mice may be a 
common mechanism to enhance innate resistance to 
pathogens. Thus, an element of the enteric virome can 
confer innate immune-mediated protection of an 
immunodeficient host without triggering adverse systemic 
inflammation. 
References: Ingle H*, Lee S*, et al. Viral 
complementation of immunodeficiency confers protection 
against enteric pathogens via IFN-λ. Nature Microbiology 
(2019) (in press) (*equal contribution). 
Baldridge, M. T. et al. Commensal microbes and 
interferon-lambda determine persistence of enteric 
murine norovirus infection. Science 347, 266–269 (2015). 
Disclosure of Interest: None Declared 
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NON-CANONICAL CGAS SIGNALING REGULATES 
VIRAL REPLICATION THROUGH CXCL1 
EXPRESSION AND NEUTROPHILIA 
F. Humphries1,*, L. Shmuel-Galia1, V. Kasparcova 2, S. 
Pesiridis 3, K. A. Fitzgerald 1 
1Department of Medicine , UMASS medical school, 
worcester, 2Pattern Recognition Receptor DPU, 
GlaxoSmithKline, Collegeville PA, 3Pattern Recognition 
Receptor DPU, GlaxoSmithKline, Collegeville, PA, United 
States 
 
Introduction: Cyclic-GMP-AMP Synthase (cGAS) is a 
cytosolic sensor of double stranded DNA[1]. Upon 
detection of double stranded DNA activated cGAS 
synthesizes the second messenger cGAMP which in turn 
binds and activates STING to induce type I IFNs, 
proinflammatory cytokines and autophagy[2-4]. In this 

study we aimed to identify cGAMP-independent functions 
of cGAS. We thus generated a cGAS-Knockin mouse 
expressing two-point mutations in the catalytic domain of 
cGAS, cGASE211a/D213a. 
Methods: RNA seqeuncing, QPCR, ELISA, HSV1 
Infection, cGAMP ELISA, Western blotting, CRISPR 
Results: As expected cGASE211a/D213a mice failed to 
produce cGAMP or IFNb in response to dsDNA or Hsv1 
infection. Interestingly, cGASE211a/D213a mice were 
differentially susceptible to Hsv1 infection when 
compared to cGAS KO mice. RNA-seq analysis of 
macrophages exposed to dsDNA identified an increase in 
expression of the neutrophil chemoattractant Cxcl1 in 
cGASE211a/D213a macrophages. Indeed, Hsv1 infection in 
cGASE211a/D213a mice also resulted in elevated Cxcl1 
expression and neutrophil recruitment compared to WT 
and cGAS-/- mice. Mechanistically, cGASE211a/D213a 

engaged an alternative ‘non-canonical’ STING-
independent, TAK1/IRF3-dependent signalling pathway 
to induce expression of Cxcl1. 
Conclusion: During infection viruses target a number of 
host proteins to subvert the immune response. Indeed, 
cGAS is targeted by a number of DNA viruses to 
suppress synthesis of cGAMP[5, 6]. Non-canonical cGAS 
signalling may represent an additional role for cGAS in 
circumventing or mediating viral evasion by promoting 
neutrophil recruitment at the early stages of infection. The 
present study identifies a previously unreported cGAMP-
independent function for cGAS in overcoming viral 
evasion strategies. 
References: 1.         Sun, L., et al., Cyclic GMP-AMP 
Synthase Is a Cytosolic DNA Sensor That Activates the 
Type I Interferon Pathway. Science, 2013. 339(6121): p. 
786-791. 
2.         Li, T. and Z.J. Chen, The cGAS–cGAMP–STING 
pathway connects DNA damage to inflammation, 
senescence, and cancer. The Journal of Experimental 
Medicine, 2018. 215(5): p. 1287-1299. 
3.         Chen, Q., L. Sun, and Z.J. Chen, Regulation and 
function of the cGAS–STING pathway of cytosolic DNA 
sensing. Nature Immunology, 2016. 17: p. 1142. 
4.         Gui, X., et al., Autophagy induction via STING 
trafficking is a primordial function of the cGAS pathway. 
Nature, 2019. 567(7747): p. 262-266. 
5.         Wu, J.-j., et al., Inhibition of cGAS DNA Sensing 
by a Herpesvirus Virion Protein. Cell Host & Microbe, 
2015. 18(3): p. 333-344. 
6.         Zhang, J., et al., Species-Specific Deamidation of 
cGAS by Herpes Simplex Virus UL37 Protein Facilitates 
Viral Replication. Cell Host & Microbe, 2018. 24(2): p. 
234-248.e5. 
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DECIPHERING THE MODE OF ACTION OF THE RIG-I 
LIKE RECEPTOR LGP2 IN THE INTERFERON 
RESPONSE TRIGGERED BY VIRAL INFECTIONS 
N. Gillich1,2,*, P. Scaturro3, A. Pichlmair3, M. Binder4, R. 
Bartenschlager1,2 
1Division of Virus-associated Carcinogenesis, German 
Cancer Research Center, 2Department of Infectious 
Diseases, Center for Integrative Infectious Disease 
Research, Heidelberg, 3Institute of Virology, Technical 
University of Munich, Munich, 4Dynamics of early viral 
infection and the innate antiviral response, German 
Cancer Research Center, Heidelberg, Germany 
 
Introduction: Cytoplasmic RIG-I like receptors (RLRs) 
RIG-I, MDA5 and LGP2 mount a powerful first defense 
system in vertebrate cells. Binding of RLRs to RNA of 
incoming viruses or replicated RNA triggers a signaling 
cascade inducing the expression of interferons (IFNs) 
and IFN-stimulated genes (ISGs). RIG-I and MDA5 
directly initiate this event through interaction with the 
downstream adaptor mitochondrial antiviral-signaling 
protein (MAVS). Due to the lack of the MAVS interaction 
domain in LGP2, it cannot initiate the innate response. 
Instead, LGP2 plays a regulatory role by influencing the 
magnitude of the IFN response induced by RIG-I and 
MDA5. Diverse studies demonstrate an enhancing effect 
of LGP2 on MDA5 signaling, while it negatively influences 
RIG-I. We are studying the mechanism how LGP2 might 
mediate these disparate regulatory functions by using 
three complementary approaches.  
Methods: We want to elucidate the kinetic and 
concentration-dependent parameters determining the 
opposing effects of LGP2 on RIG-I and MDA5. Therefore, 
we established A549-derived knock-out and knock-in cell 
lines stably expressing just RIG-I or MDA5 and lacking or 
expressing LGP2. To identify post translational 
modifications and interaction partners of 
LGP2 we performed mass spectrometry followed by an 
RNA interference-based screen. The experiments were 
conducted in different IFN-competent cell culture 
systems. To analyze the activation of the IFN system we 
measured mRNA and protein levels of ISGs. 
Results: In RIG-I or MDA5 knockout cells overexpressing 
LGP2 we observed an LGP2 dose-dependent 
enhancement of MDA5-mediated signaling and a 
suppression of RIG-I activation. Based on these results 
we started to develop a model explaining the temporal 
and concentration-dependent effects of LGP2 on RIG-I 
and MDA5. 
Moreover, we employed mass spectrometry and 
identified three specific phosphorylation sites in LGP2 
that are partially regulated after immune stimulation. 
Single and combined phospho-ablating or phospho-
mimetic mutants were generated and expressed in A549 
and HepaRG cells, but so far did not show a consistent 

phenotype with respect to activation or inhibition of the 
IFN response. 
Finally, we started to determine the LGP2 interactome 
and identified several interaction partners. Currently, we 
are assessing the functional relevance of these 
candidates using an RNA interference-based screen. 
Conclusion: These approaches will help us to achieve a 
better understanding of the underexplored molecular 
mechanism of LGP2 within the innate immune system 
and maybe even beyond. 
Disclosure of Interest: None Declared 
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TYPE I AND TYPE III INTERFERONS ARE NATURAL 
ADJUVANTS INDUCING DISTINCT PATTERNS OF 
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V. Bernasconi3, H. H. Gad4, R. Hartmann4, N. Lycke3, P. 
Staeheli1 
1Institute of Virology, Medical Center University of 
Freiburg, 2Institute of Medical Microbiology, Medical 
Center University of Freiburg, Freiburg, Germany, 
3Department of Microbiology and Immunology, University 
of Gothenburg, Gothenburg, Sweden, 4Department of 
Microbiology and Genetics, Aarhus University, Aarhus, 
Denmark 
 
Introduction: Interferons (IFNs) help combating virus 
infections by triggering the innate immune system, but the 
role of type I (IFN-α/β) and type III IFNs (IFN-λ) in 
adaptive immunity is less clear. In this study, we 
investigated the distinct role of IFN-α/β and IFN-λ as a 
mucosal adjuvant following intranasal immunization. 
Methods: Antigen-specific IgG subtypes and IgA levels 
were assessed from wild type, IFN-α/β receptor and IFN-
λ receptor deficient mice subjected to influenza virus 
infection and vaccination with subunit vaccines. T 
follicular helper cells and germinal center B cells in 
spleen and lymph nodes were assessed by FACS. Bone-
marrow chimeric mice were generated to determine 
which cells require IFN-λ signals to support adequate 
antibody production. 
Results: Mice deficient in IFN-α/β or IFN-λ signaling 
exhibited impaired antibody production after infection with 
a live-attenuated influenza virus. Interestingly, type I and 
type III IFN receptor deficiencies had distinct effects on 
the production of virus-specific antibody subclasses. 
Virus-induced release of IFN-λ did not directly act on 
immune cells but rather targeted upper airway M cells to 
promote the synthesis of thymic stromal lymphopoietin 
(TSLP) that, in turn, stimulated migratory dendritic cells 
and boosted antigen-dependent germinal center 
reactions. Importantly, the adjuvant activity of the IFN-
λ/TSLP axis in mice was observed only when influenza 
subunit vaccines were applied by the intranasal but not 
the subcutaneous or intraperitoneal route. In contrast, we 
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found that the immune-stimulatory effect of the IFN-α/β 
system was independent of TSLP and that IFN-α had a 
broader effect on IgG subclasses than IFN-λ. 
Furthermore, IFN-α exhibited adjuvant activity on 
vaccines applied by either the intranasal or the 
intraperitoneal route. 
Conclusion: Our study indicates that the vaccine 
adjuvant effect of type III IFN is indirect and largely 
restricted to the mucosa, whereas the adjuvant effect of 
type I IFN is broader and appears to result from direct 
action on immune cells. 
Disclosure of Interest: None Declared 
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NK CELL-DERIVED GM-CSF POTENTIATES 
AUTOANTIBODY-INDUCED INFLAMMATORY 
ARTHRITIS AND IS NEGATIVELY REGULATED BY 
CIS 
C. Louis1,*, F. S.-F. Guimaraes2, N. Huntington2, I. Wicks1 
on behalf of The Walter and Eliza Hall Institute of Medical 
Research 
1Inflammation Division, 2Molecular Immunology Division, 
The Walter and Eliza Hall Institute of Medical Research, 
Parkville, Australia 
 
Introduction: Granulocyte/macrophage-colony 
stimulating factor (GM-CSF) has emerged as a key, pro-
inflammatory cytokine in T cell-driven autoimmune 
diseases, but it remains obscure how GM-CSF is 
regulated in autoantibody-driven arthritis. This is 
particularly relevant in rheumatoid arthritis, where 
autoantibodies correlate with more severe disease. Here, 
we addressed where and how GM-CSF is produced and 
how it is shutdown after activation in the immune 
complex-mediated arthritis. Results from this study may 
be harnessed for novel therapeutic strategies. 
Methods: We used the KBxN serum transfer-induced 
arthritis (STIA) model to study GM-CSF regulation in 
autoantibody-mediated arthritis. Specifically, we used a 
GM-CSF reporter strain to examine GM-CSF production 
in real-time. The importance of NK cells was tested in 
NK-deficient mice (genetically in Mcl1fl/fl:Ncr1-Cre mice or 
pharmacologically using anti-NK1.1 antibody). We also 
generated a novel GM-CSF (Csf2) floxed strain to enable 
Cre-mediated conditional deletion of GM-CSF specifically 
in NK cells in the Csf2fl/fl:Ncr1-Cre mice.  
Negative regulation of GM-CSF signaling by CIS was 
examined in myeloid cells from CIS-deficient mice, 
incorporating RNASeq, proteomics, surface plasmon 
resonance, and GM-CSF-driven disease models (arthritis 
and experimental autoimmune encephalomyelitis/EAE). 
Results: To examine GM-CSF production in real-time, 
we used a GM-CSF reporter strain and identified natural 
killer (NK) cells as the major GM-CSF producers in the 
effector phase of autoantibody-mediated, serum transfer-
induced arthritis (STIA). NK cells are indeed important in 

promoting arthritis as deletion of NK cells (genetically in 
Mcl1fl/fl:Ncr1-Cre mice or pharmacologically using anti-
NK1.1 antibody) led to reduced arthritis. We also 
generated a novel GM-CSF (Csf2) floxed strain to enable 
Cre-mediated conditional deletion of GM-CSF. 
Confirming the importance of NK cells as a major source 
for GM-CSF in STIA, mice with specific deletion of GM-
CSF in NK cells (Csf2fl/fl:Ncr1-Cre) had abrogated 
disease. Moreover, GM-CSF production by joint NK cells 
during arthritis is partly dependent on IL-18.  
GM-CSF drives the persistence of arthritis. However, how 
GM-CSF is shutdown after activation in inflammatory 
myeloid cells is inconclusive. We show that myeloid cell 
activation by GM-CSF is negatively regulated by the 
cytokine-inducible SH2-containing protein, CIS, which 
inhibits JAK/STAT signaling. CIS-deficient myeloid cells 
had prolonged activation of the JAK2-STAT5-mediated 
pathways. RNASeq and proteomics analyses revealed 
exaggerated responses of CIS-deficient neutrophils to 
GM-CSF. Consequently, CIS-deficient mice develop 
exacerbated STIA and other GM-CSF-driven 
inflammatory disease such as EAE.  
Conclusion: Tissue NK cells amplify joint inflammation 
via GM-CSF production and these effector cells thus 
represent a novel therapeutic target in antibody-mediated 
inflammation. Endogenous CIS provides a key brake on 
signaling through the GM-CSF receptor and strategies 
that boost its biological effects may provide an alternative 
anti-inflammatory approach.  
Disclosure of Interest: None Declared 
 
O018 
MULTIOMICS: LOW BUT DIFFERENTIAL 
EXPRESSION OF IFN-G HAS DISTINCTIVE 
MECHANISTIC FEATURES LINKING CHRONIC 
INFLAMMATION TO AUTOIMMUNITY 
H. Young1,*, R. Bae2, D. Hodge2, J. Fenimore2, V. 
Thovarai3, A. Dzutsev3, G. Trinchieri3, M. E. Gershwin4 
1Cancer and Inflammation Program, 2NCI at Frederick, 
Frederick, 3NCI, Bethesda, 4Univ. California at Davis, 
Davis, United States 
 
Introduction: Low grade, but chronic inflammation has 
been considered as a critical risk factor for various 
immunologic disorders including autoimmune diseases. 
However, mechanistic complexity, as well as a lack of 
mouse models, limit our understanding of the role of 
chronic inflammation in the pathogenesis of the diseases. 
Methods: To tackle these hurdles, we utilize multi-omics 
and a mouse model with a low but chronic expression of 
IFN-g, generated by deletion of the AU-rich element in 
the 3’ UTR region of IFN-g mRNA. 
Results: Herein, we demonstrate that differential 
expression of IFN-g by homozygous and heterozygous 
deletion have distinctive mechanistic features for 
autoimmunity, which are also linked to gender-biased 
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pathological phenotypes. Homozygous ARE-Del mice 
contain dramatically altered cecal microbial profiles, 
defective B cell maturation, and dysfunctional 
macrophages, arising simultaneously at an early age. 
These mechanistic features may account for the ARE 
homozygous-biased antinuclear antibody production. 
Peripheral blood gene expression profiles support that 
dysfunctional macrophages play a critical role in gut 
microbial dysbiosis and defective B cell maturation. The 
early suppressed expression of B cell signaling in blood 
and spleen was connected to a subsequent increased 
abnormal antigen presentation in thymic B cells, implying 
that early loss of B cell self-tolerance impacts central T 
cell tolerance. 
Conclusion: Integrated analysis of metabolomics and 
transcriptomics indicate that nuclear receptor signaling 
and mitochondrial fatty acid oxidation in macrophages are 
common mechanisms in both genotype-dependent and 
female-biased pathological phenotypes. Our multi-omics 
data supports a model of chronic inflammation with 
etiopathological features of autoimmune diseases. 
Disclosure of Interest: None Declared 
 
O019 
THE KEY ROLE OF CYTOKINES IN REGULATION OF 
INTESTINAL MICROBIAL HOMEOSTASIS, 
INFLAMMATION AND  ATHEROSCLEROSIS 
A. Fatkhullina1, I. Peshkova1, T. Aghayev1, A. Dzutsev2, 
G. Trinchieri3, E. Koltsova4,* 
1Fox Chase Cancer Center, Philadelphia, 2Cancer and 
Inflammation Program, National Cancer Institute NIH, 
3NIH, Bethesda, 4Blood Cell Development and Function, 
Fox Chase Cancer Center, Philadelphia, United States 
 
Introduction: While microbiota is involved in the 
regulation of immunity, the interplay between cytokine 
signaling and microbiota in atherosclerosis remains 
unknown. 
Methods: We analyzed the role of IL23 cytokine and its 
downstream targets using in vivo mouse models of 
atherosclerosis, metabolomics analysis, sequencing of 
microbiota and performing gain-of-function and loss-of-
function experiments to address the role of cytokine-
mediated microbiota alterations in the pathogenesis of 
atherosclerosis. 
Results: We found that IL23 and its downstream cytokine 
IL22 restricted atherosclerosis by repressing pro-
atherogenic microbiota. Inactivation of IL23-IL22 signaling 
led to deterioration of the intestinal barrier, dysbiosis and 
expansion of pro-atherogenic bacteria with distinct 
biosynthetic and metabolic properties, as determined by 
microbiome profiling and functional metagenomic 
sequencing. Cytokine-driven microbiota alterations cause 
systemic increase in pro-atherogenic metabolites such as 
lipopolysaccharide (LPS) and trimethylamine N-oxide 
(TMAO). These metabolites further activated pro-

atherogenic components of immunity. Microbiota transfer 
from IL23 deficient mice accelerated the disease, 
whereas microbial depletion or IL22 supplementation 
reduced inflammation and atherosclerosis. We further 
analyzed conditional gene deficient mice lacking 
expression of receptors of cytokines downstream of IL-23 
in intestinal epithelial cells and found microbial 
alterations, increased in inflammation and 
atherosclerosis, thereby linking intestinal epithelial 
cytokine signaling, microbes, systemic inflammation and 
distant cardiovascular disease. 
Conclusion: Our work uncovers the IL23 and IL-23-
downstream cytokine signaling as an important regulator 
of inflammation in atherosclerosis that restrains diet-
induced expansion of pro-atherogenic microbiota, and 
argues for informed usage of cytokine blockers to avoid 
cardiovascular side effects driven by microbiota and 
inflammation. 
Disclosure of Interest: None Declared 
 
O020 
ROLE OF IL-33-DEPENDENT INNATE IMMUNE 
RESPONSES IN COLITIS-ASSOCIATED CANCER 
C. De Salvo1,*, L. Lopetuso1, K.-A. Buela1, W. Goodman1, 
L. Di Martino1, T. Pizarro1 on behalf of Loris Lopetuso 
1Case Western Reserve University, Cleveland, United 
States 
 
Introduction: Inflammatory Bowel Disease (IBD) patients 
have an increased risk of developing colorectal 
cancer, however, the immune cells and cytokines that 
mediate the transition from intestinal inflammation to 
cancer are poorly understood. Mucosal IL-33 is increased 
in Ulcerative Colitis patients, in addition, IL-33 and its 
receptor, ST2, are expressed in polyps in AOM/DSS 
models of colitis-associated cancer. Therefore, several 
studies have implicated IL-33, which is also an important 
activator of Innate Lymphoid Cells type 2 (ILC2s), in the 
formation of tumors. Moreover, it has been shown that 
ecto-5'-nucleotidase (CD73), critical ectoenzyme in 
purine metabolism which hydrolyzes extracellular AMP to 
adenosine, is upregulated in cancerous tissues, and an 
incompetent purine metabolic pathway has been 
associated with inflammation and inappropriate resolution 
in numerous inflammatory diseases, including IBD.  
Methods: In order to induce colitis-associated polyposis, 
AOM/DSS protocol was performed on 10-wk-old 
C57BL/6, IL-33KO and ST2KO mice as follow: the 
carcinogen Azoxymethane (AOM) was injected 
intraperitoneally on day 0. After two weeks, 3% dextran 
sodium sulfate (DSS) was administered in drinking water 
for a week, followed by two weeks of recovery with 
normal water. DSS administration and recovery was 
repeated one more time before euthanizing mice for 
tissue collection and analysis.  
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Results: IL-33 and ST2 mRNA expression and protein 
concentration in the colon were significantly increased in 
AOM/DSS treated C57BL/6 mice compared to controls. 
Moreover, IHC staining revealed an interesting pattern of 
ST2 positive cells, consistently localized in the interstitial 
areas of the upper part of the polyps. Interestingly, in IL-
33KO and ST2KO mice, survival rate was better and 
overall polyps number lower than age-matched C57BL/6 
WT controls, after AOM/DSS treatment. On the other 
hand, CD73 and markers of purine metabolism were 
decreased in full thickness colon of mice lacking IL-33 or 
ST2 vs. WT controls after treatment with AOM/DSS. 
Moreover, FACS data on cells isolated from polyps of 
mice treated with AOM/DSS showed a subpopulation, 
belonging to the hematopoietic compartment, positive for 
both ST2 and CD73, that was less represented in mice 
lacking IL-33 compared to WT, and further FACS analysis 
on cells from mesenteric lymph node of C57BL/6 mice 
treated with AOM/DSS, showed a clear CD73 expressing 
ILC2 cell population. And in fact, ILC2s were considerably 
decreased in polyps from ST2KO mice compared to WT 
after AOM/DSS treatment.  
Conclusion: Taken together our data suggest that IL-33 
is critical in the development of colitis-associated colon 
cancer by contributing in activating pathways associated 
with purine metabolism and promoting the expansion of 
type 2 innate lymphoid cells. 
Disclosure of Interest: None Declared 
 
O021 
IMMUNE CHECKPOINT RECEPTOR LILRB4: A NEW 
PLAYER IN REGULATING VIRAL INFECTION 
H. Lee1, M. Manangeeswaran1, D. Ireland1, A. 
Lewkozicz1, I. McWilliams1, K. Engel1, M. Chowdhury1, D. 
Verthelyi1,* 
1Office of Biotechnology Products, US-Food and Drug 
Administration, Silver Spring, United States 
 
Introduction: LILRB4, also known as gp49B, is an 
inhibitory receptor mainly expressed by myeloid cells. 
Upregulation of LILRB4 expression on antigen presenting 
cells including microglia, macrophage and dendritic cells 
renders them tolerogenic, thereby preventing excessive 
inflammatory responses. LILRB4 is known to 
downregulate immune cell activation and is being 
considered as a therapeutic for cancer and chronic 
infections, however, the role of LILRB4 in regulating 
acute viral infection is still unknown. 
  
Methods: Expression of LILR4 was measured in CNS of 
mice infected with ZIKA virus. Flow cytometry was used 
to identify the cells expressing LILRB4 in CNS during 
infection and to characterize the response to the virus in 
C57BL6 and LILRB4 KO mice .  
Results: we found that newborn mice infected with Zika 
virus (ZIKV) have significantly increased LILRB4 mRNA 

levels in brain, suggesting that it could play a role in 
regulating the neurological damage induced by the virus. 
Surprisingly, whereas WT mice survived from ZIKV 
challenge, LILRB4-deficient mice exhibited more severe 
signs of neurological disease, had higher viral burden in 
the central nervous system, blood and kidney, and 
succumbed to disease 18-22 days post infection. In CNS, 
LILRB4 is predominantly expressed by infiltrating myeloid 
cells and microglia partly in a type I interferon (IFN)-
dependent manner. LILRB4 negatively regulated ERK-
dependent activation of microglia and macrophages in 
response to IFNγ, and within this context, its deficiency 
resulted in hyperactivation of innate immune system in 
the brain during ZIKV infection. LILRB4-deficient mice 
also showed reduced activation of NK and T cells, which 
may contribute to the impaired clearance of virus.  
Conclusion: Our data suggest that type I IFNs induced 
in response to the virus increase the levels of LILRB4-
expressing myeloid cells and this plays a key role in 
regulating host immune response against ZIKV infection, 
thereby limiting viral replication and virus-induced 
immunopathology.  
References: Deng, M., Gui, X., Kim, J., Xie, L., Chen, 
W., Li, Z., . . . Zhang, C. C. (2018). LILRB4 signalling in 
leukaemia cells mediates T cell suppression and tumour 
infiltration. Nature, 562(7728), 605-609. 
doi:10.1038/s41586-018-0615-z 
Manangeeswaran, M., Ireland, D. D. C., & Verthelyi, D. 
(2016). Zika (PRVABC59) Infection Is Associated with T 
cell Infiltration and Neurodegeneration in CNS of 
Immunocompetent Neonatal C57Bl/6 Mice. PLoS 
Pathogens, 12(11), e1006004. 
doi:10.1371/journal.ppat.1006004 
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O022 
INTERLEUKIN-6 IS ASSOCIATED WITH RESISTANCE 
TO ANTI-PDL1 TUMOR IMMUNOTHERAPY AND 
PROMOTES THERAPEUTIC RESISTANCE BY 
INHIBITING CD8+ T CELLS 
N. West1,*, K. Yuen1, M. Huseni1, J. Klementowicz1, L. 
Wang1, C. Orr1, J. Peng1, Y. Senbabaoglu1, M. 
Merchant1, L. Molinero1, S. Mariathasan1 
1Genentech, South San Francisco, United States 
 
Introduction: Checkpoint blockade immunotherapy (CIT) 
is an effective therapeutic approach for multiple forms of 
cancer, but treatment resistance remains a major 
challenge. Using pre-clinical and clinical trial data, we 
sought to identify novel predictive biomarkers and 
molecular drivers of resistance to anti-PDL1 therapy. 
Methods: To identify biomarkers of clinical response to 
blockade of PDL1 (programmed death ligand-1, also 
known as CD274 or B7-H1), we analyzed plasma from 
patients treated with atezolizumab (anti-PDL1) in clinical 
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trials of advanced urothelial carcinoma (IMvigor210/211), 
renal cell carcinoma (IMmotion150), and triple-negative 
breast cancer (PCD4989g). Findings were validated 
experimentally using a combination of in vivo tumor 
models and T cell activation assays. 
Results: In each clinical trial dataset examined, high 
plasma IL-6 (interleukin-6) concentration was significantly 
associated with poor clinical response to atezolizumab. 
Atezolizumab outperformed chemotherapy only among 
patients with low IL-6 levels, suggesting that IL-6 may be 
a valuable predictor of response to PDL1 blockade. To 
determine whether IL-6 is mechanistically involved in 
resistance to CIT, we analyzed the effect of combined 
anti-PDL1 and anti-IL6R (IL-6 receptor) therapy in 
preclinical tumor models, including the orthotopic EMT6 
model of triple-negative breast cancer. While anti-IL6R 
monotherapy had no effect on growth of established 
(150–200 mm3) EMT6 tumors, combined anti-IL6R/anti-
PDL1 treatment promoted substantially greater tumor 
control than anti-PDL1 alone (HR=0.11, P<0.0001). 
Profiling of tumor-infiltrating leukocytes (TIL) revealed 
that anti-IL6R/anti-PDL1 combination therapy clearly 
increased the abundance of polyfunctional CD8+ T cells 
that co-expressed GzmB (granzyme B), IFN-γ (interferon 
gamma), and TNF (tumor necrosis factor). In contrast, 
combination therapy had little effect on other TIL 
populations, including CD4+ T cells and myeloid cells. We 
therefore asked whether IL-6 can directly impact CD8+ T 
cell function. Indeed, flow cytometry and RNA-
sequencing analysis demonstrated that effector 
differentiation of CD8+ T cells activated ex vivo (either 
with anti-CD3/CD28 antibodies or with cognate peptides) 
was substantially inhibited by IL-6. Accordingly, IL-6-
conditioned OT-I TCR-transgenic CD8+ T cells (which 
respond to the SIINFEKL peptide of ovalbumin) were 
unable to efficiently kill peptide-loaded or ovalbumin-
expressing target cells. To model CD8+ T cell activation in 
vivo, we adoptively transferred naïve OT-I CD8+ T cells to 
wild type mice and immunized them with DEC-OVA 
(DEC205-targeted ovalbumin) and agonistic anti-CD40 
antibody with or without neutralization of IL6R and PDL1. 
Consistent with our observations in tumor-bearing mice, 
combined anti-IL6R/PDL1 blockade promoted stronger 
CD8+ T cell responses than anti-PDL1 alone. 
Conclusion: Our data collectively demonstrate that IL-6 
is associated with poor response to anti-PDL1 therapy in 
patients with diverse cancer types. Moreover, IL-6 may 
directly promote a treatment-resistant state, possibly 
through inhibitory effects on CD8+ T cell function, 
suggesting that inhibition of IL-6 signaling may be 
therapeutically beneficial in the setting of CIT.  
Disclosure of Interest: N. West Shareholder of: Owns 
shares of Roche,  Employee of: Employee of Genentech, 
K. Yuen Employee of: Employee of Genentech, M. 
Huseni Shareholder of: Owns shares of Roche,  
Employee of: Employee of Genentech, J. Klementowicz 
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O023 
SYSTEMIC IMMUNOMETABOLISM IN VIRAL 
INFECTION 
A. Bergthaler1,* 
1CeMM Research Center for Molecular Medicine of the 
Austrian Academy of Sciences, Vienna, Austria 
 
Introduction: The field of immunometabolism has 
unveiled groundbreaking principles of how metabolism 
instructs immunity. To tackle complex pathologies such 
as infections and cancer, an even better understanding 
of systemic (or organismal) immunometabolism is 
needed (1-3). 
Methods: We employed different animal infection models 
to study how systemic metabolism affects the 
development of adaptive immunity and tissue pathology. 
More specifically, we focused on the role of early innate 
cytokines in shaping the metabolism of entire organs 
such as the liver or adipose tissue. Integrative 
approaches of defined genetic, pharmacological and 
dietary perturbations allowed us to delineate mechanisms 
of bi-directional crosstalk between systemic metabolism 
and immunity in vivo. 
Results: We intersected transcriptome, proteome and 
metabolome data from liver tissue during viral infection 
and discovered novel roles for how the antiviral cytokine 
type I interferon (IFN-I) induces oxidative stress as well 
as wide-spread reprogramming of hepatic metabolism (4, 

5). This alters the metabolic output of the liver and affects 
systemic CD8 T cell responses, virus control and tissue 
pathology (5). Further, we identified T cell-intrinsic IFN-I 
signaling to be essential for initiating lipolysis in adipose 
tissue during infection-associated cachexia (6). 
Conclusion: Dissecting the immense complexity of 
infectious, inflammatory and malignant diseases will 
benefit from multi-pronged approaches that consider not 
only classical immunological elements and players but 
also the role of parenchymal cells, the communication 
between cell types and distal tissues as well as 
intracellular and systemic metabolism. 
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O024 
AMP-ACTIVATED PROTEIN KINASE SUPPORTS 
INCREASED MITOCHONDRIAL OXIDATION 
NECESSARY FOR TYPE I INTERFERON 
PRODUCTION BY PLASMACYTOID DENDRITIC 
CELLS 
H. J. Hurley1,*, Z. Rothkopf1, H. Dewald1, P. Deb1, P. 
Fitzgerald-Bocarsly1 
1Pathology, Rutgers New Jersey Medical School, 
Newark, United States 
 
Introduction: Plasmacytoid dendritic cells (pDC) play a 
crucial role in innate viral immunity as the most potent 
producers of type I interferons (IFN-α) in the human body. 
However, the metabolic regulation of IFN-α production in 
such vast quantity remains poorly understood. 
Methods: We isolated peripheral blood mononuclear 
cells from freshly phlebotomized blood and purified pDC 
using negative selection when necessary. We Mitotracker 
Orange and extracellular flux analysis (EFA, Seahorse) to 
measure changes in metabolic activity 6 h after TLR7 or -
9 ligation with influenza A virus (IAV) and herpes simplex 
virus (HSV). We used inhibitors targeting oxidative 
phosphorylation (OXPHOS) to determine its necessity in 
IFN-α production. To the same end, we used 
dorsomorphin, a highly specific inhibitor of AMPK. We 
measured IFN-β and IFN-λ levels following all 
experiments using ELISA. To test for AMPK activity, we 
used an antibody for phospho-Raptor S792 (Bioss), an 
AMPK-specific substrate (1). 
Results: Basal oxygen consumption rate (OCR) and ATP 
synthase-related OCR of purified pDC both significantly 
increased following activation, indicating increased 
OXPHOS. Likewise, mitochondrial membrane potential 
(MMP) significantly increased under the same conditions. 
Inhibiting these metabolic changes through a variety of 
molecular mechanisms all independently abrogated IFN-
α production by pDC as observed by intracellular flow 
cytometry and ELISA. It also blocked IFN-β and IFN-λ 
production as observed by ELISA. 
Phosphorylation of Raptor at S792, a site specific for 
AMPK, was increased following activation of pDC with 
HSV or IAV. Furthermore, this increase in 
phosphorylation was reversible in a TLR-dependent 

manner using IRS661 to inhibit IAV-mediated activation, 
and human inhibitory ODN to block that of HSV. 
Dorsomorphin, an AMPK inhibitor, blocked IFN-α 
production and MMP in pDC. Cell viability was unaffected 
by all treatments, suggesting a necessity of OXPHOS in 
the production of IFN-α, and a further necessity of AMPK 
in the associated upregulation of OXPHOS. Interestingly, 
while dorsomorphin inhibited IFN-α and IFN-β production, 
IFN-λ levels were not significantly changed. 
We did not observe significant inhibition of IFN-α, IFN-β, 
or IFN-λ production in pDC after treatment with GSK 
2837808A, a lactate dehydrogenase inhibitor (2), which 
indicates that aerobic glycolysis is not necessary for type 
I or III IFN production by pDC. We also did not see an 
increase in glycolysis-associated proton efflux by EFA in 
IAV or HSV-stimulated pDC at 6 h. 
Conclusion: We have demonstrated that OXPHOS is 
necessary for the innate antiviral response of pDC, the 
inference being that the increase in ATP production 
provides energy for the translation of large amounts of 
IFN-α. It follows that this change in metabolism is 
regulated by AMPK, likely initiated by an increase in AMP 
concentration or reactive oxygen species during cell 
activation. 
References: 1.            Schaffer,et al. 2015. Identification 
of AMPK Phosphorylation Sites Reveals a Network of 
Proteins Involved in Cell Invasion and Facilitates Large-
Scale Substrate Prediction. Cell Metabolism 22: 907-921. 
2.            Angelin, et al. 2017. Foxp3 Reprograms T Cell 
Metabolism to Function in Low-Glucose, High-Lactate 
Environments. Cell Metabolism. 
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O025 
THE MOLECULAR BASIS OF JAK/STAT INHIBITION 
BY SOCS1 
N. J. Kershaw1,*, N. P. Liau1, N. A. Nicola1, J. J. Babon1 
1Walter and Eliza Hall Institute of Medical Research, 
Parkville, Melbourne, Australia 
 
Introduction: The SOCS family of proteins are negative-
feedback inhibitors of signalling induced by cytokines that 
act via the JAK/STAT pathway. There are eight SOCS 
proteins, all of which can act as ubiquitin ligases by 
recruiting Cullin5 to ubiquitinate signalling components. 
SOCS1 and SOCS3 can also inhibit JAK directly. Our 
current work focusses on understanding the mode of 
action of SOCS1, the most potent member of this family. 
Methods: We have used X-ray crystallography, kinase 
inhibition assays, isothermal titration calorimetry and 
NMR 
Results: We have solved the structure of SOCS1 in 
complex with ElonginB and ElonginC. We have also 
solved the structure of SOCS1 in complex with the kinase 
domain of JAK1. We have performed binding studies 
using phosho-peptides from the intracellular domain of 
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the interferon-gamma receptor, none of which bound to 
SOCS1. However phosho-peptides from the activation 
loops of all four JAK family kinase domains bound to 
SOCS1 with sub-micromolar affinity. 
Conclusion: Our structures explain why SOCS1 has a 
compromised ability to recruit Cullin5 relative to the other 
SOCS family members, due to alterations within the 
SOCS box domain. They also explain how SOCS1 is a 
direct, potent and selective inhibitor of JAK catalytic 
activity.  SOCS1 is a potent inhibitor of the interferon 
gamma (IFNγ) pathway, however, out data indicate that it 
does not bind the IFNγ receptor, making its mode-of-
action distinct from SOCS3. We have shown that SOCS1 
can bind phosphorylated peptides from the activation loop 
of the JAK family of kinases and are investigating 
whether SOCS1 can also bind the JAK activation loop in 
the context of the full kinase domain. 
References: 1. The molecular basis of JAK/STAT 
inhibition by SOCS1 , Liau et al. Nature 
Communications 2018, 9, 1558. 
2. SOCS3 binds specific receptor-JAK complexes to 
control cytokine signalling by direct inhibition, Kershaw et 
al. Nature Structural and Molecular Biology 2013,  20, 
p469 
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O026 
INVESTIGATION OF T-CELL PROTEIN TYROSINE 
PHOSPHATASE IN REGULATING CYTOKINE AND 
TCR SIGNALING  
FOR INFLAMMATORY SKIN DISEASE THERAPY 
 
W.-J. Kim1,2,*, J.-H. Koo1,2, J. H. Kim3, M. S. Oh4, E.-C. 
Shin3, M. H. Sohn4, J.-M. Choi1,2 
1Research Institute for Natural Sciences, 2Department of 
Life Sciences, Hanyang University, Seoul, 3Graduate 
School of Medical Science and Engineering, KAIST, 
Daejeon , 4Department of Pediatrics, Severance Hospital, 
Institute of Allergy, Brain Korea 21 PLUS Project for 
Medical Science, Yonsei University College of Medicine, 
Seoul, Korea, Republic Of 
 
Introduction: Atopic dermatitis and psoriasis are the T-
cell mediated chronic inflammatory skin diseases 
characterized by fundamental barrier dysfunction and 
activated immune cell infiltration. Various cytokines like 
IL-1β, IL-25, IL-33, TSLP from keratinocytes and IFNγ, IL-
4, IL-13, IL-17, IL-22, IL-31 from infiltrated T cells are 
secreted and induce symptoms of the disease caused by 
immune cell infiltration, epidermal disfunction. The small 
molecule drugs are not effective for moderate-to-severe 
patients and it is known that there are adverse effects 
after discontinuation. Recent FDA-approved monoclonal 
antibodies are spotlighted as a therapeutics for targeting 
cytokines or their receptors. However, these antibody-

based new drugs have limited administration routes and 
limited local delivery through the skin. 
Methods: We identified a novel transdermal delivery 
peptide AP of human origin by in silico screening 
and generated recombinant protein (AP-rPTP) with TC-
PTP protein. The immunomodulatory function of AP-rPTP 
was confirmed in keratinocytes and T cells upon cytokine 
stimulation and TcR stimulation. We confirmed the in vivo 
efficacy of AP-rPTP in OXA-induced contact 
hypersensitivity, OVA-induced atopic dermatitis-like, and 
imiquimod-induced psoriasis-like skin inflammation 
models.  
Results: AP-conjugated reporter proteins exhibited 
significant intracellular transduction efficacy in 
keratinocytes, fibroblasts, and immune cells. In addition, 
transcutaneous administration of AP-dTomato resulted in 
showed significant localization into the dermis and 
epidermis in both mouse and human skin. AP-rPTP 
inhibited the phosphorylation of pSTAT1, pSTAT3, 
pSTAT5 and pSTAT6 in mouse splenocytes upon IFNγ, 
IL-6, IL-2, IL-4 cytokine stimulation, and also regulated T 
cell activation, proliferation and cytokine secretion. AP-
rPTP was able to specifically regulate Th2 and Th17 
differentiation. Based on the ability of AP-rPTP to 
regulate various cytokine signaling and T cell function, it 
was confirmed that epidermal hyperplasia, inflammation 
and cytokine expression were significantly suppressed by 
administration of AP-rPTP on the skin using a patch 
method in atopic dermatitis and psoriasis-like skin 
inflammation model. 
Conclusion: This study demonstrates the technical 
feasibility of peptide-based transdermal delivery that is 
applied to human skin by a novel transdermal delivery 
peptide, AP. In particular, the recombinant protein AP-
rPTP, which can simultaneously regulate cytokine 
signaling and T cell function, was constructed and 
elucidated its regulatory effect against inflammation in 
atopic dermatitis and psoriasis. This study is expected to 
lead to the establishment of a biopharmaceutical 
development strategy capable of transdermal delivery 
and to the development of new drugs for intractable 
chronic skin diseases. 
Disclosure of Interest: None Declared 
 
O027 
NOVEL MOLECULAR INDUCERS OF CGAS-STING 
SIGNALING EXHIBIT DIVERSE THERAPEUTIC AND 
MECHANISTIC IMPACT 
V. Defilippis1,* 
1Vacine and Gene Therapy Institute, Oregon Health and 
Science University, Portland, United States 
 
Introduction: Detection of cytoplasmic dsDNA by the 
enzyme cyclic GMP-AMP synthase (cGAS) induces 
synthesis of the secondary messenger 2’3’cGAMP, which 
activates IRF3-depenent type I interferon (IFN) responses 
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via the receptor STING. These processes can be 
triggered by microbial infection, mitochondrial stress, or 
genotoxic damage and lead to transient localized 
inflammatory responses that potentiate adaptive immune 
activity. This includes recruitment and maturation of 
antigen presenting cells that enable T cell priming but 
also attraction of cytotoxic lymphocytes. Such outcomes 
have led to exploration of the STING-dependent IFN 
induction pathway as a potentially impactful therapeutic 
target for blocking microbial growth, enhancing vaccine 
potency, and generating anti-tumor responses. 
Methods: Our group used high throughput content 
screening to identify a number of novel, nontoxic small 
molecules capable of activating the synthesis of type I 
interferon in human cells. We undertook molecular 
characterization of a subset of these using both forward 
genetic models that involve ectopic transgene expression 
as well as loss of function analysis by generating 
CRISPR/Cas9-mediated protein knockouts. Following 
identification of cellular factors essential to the molecules' 
activity they were then utilized in in vivo models of 
microbial vaccination and tumor growth. 
Results: Our characterization revealed a group of 
compounds that induce IFN via STING-mediated 
activation of IRF3. Detailed examination showed that 
three compounds are likely direct ligands of wild type, but 
not the common HAQ allele of STING. Another triggers 
cGAS-mediated synthesis of 2'3'cGAMP and subsequent 
STING-IRF3 activation. A fifth activates STING in an 
unknown manner that neither involves direct ligation of 
the protein or cGAS-mediated enzymatic activity. All 
molecules were able to induce an IFN-dependent cellular 
state refractory to replication of multiple virus types. 
Interestingly, the the inducer of cGAS activity was also 
capable of signficantly enhancing immunogenicity of 
vaccines against Chikungunya and Zika viruses and 
leading to regression of tumors in multiple mouse models 
of cancer. Additionally, despite the dependence on 
STING and IRF3 for innate induction by all the 
compounds, the transcriptomic signatures they induced 
exhibited substantial disparities. 
Conclusion: Molecules that can activate IFN and pro-
inflammatory responses by precisly targeting the STING-
dependent signaling pathway show tremendous 
translational potential in the areas of antimicrobial 
targeting, vaccine adjuvanticity, and anti-cancer 
immunotherapy. As such, their discovery and 
characterizaqtion is highly incentivized both academically 
and commercially. Our work demonstrates that the 
STING pathway can be pharamcologically induced via 
diverse mechanisms and that important differences exist 
in the phenotype profiles that these mechanisms 
generate. They also elicit clinically beneficial properties 
that can be exploited to fill unmet human needs. 
Moreover, novel stimulatory moelcules such as these 
represent important research tools that enable discovery 

and dissection of innate immune signaling pathways, 
processes, and phenotypes. For these reasons they 
demonstrate both the therapeutic and research value of 
exploring chemical libraries to retrieve new synthetic 
modifiers of cellular processes. 
Disclosure of Interest: None Declared 
 
O028 
REGULATION OF THE INTERFERON-MEDIATED 
ANTIVIRAL RESPONSE BY NOVEL OXIDATIVE POST-
TRANSLATIONAL MODIFICATION OF STING 
N. Zamorano1, A. Fortin2, E. Caron2, S. Chartier2, N. 
Grandvaux3,* 
1Université de Montréal/CRCHUM, Montréal, 2CRCHUM, 
3Université De Montréal/CRCHUM, Montreal, Canada 
 
Introduction: Accumulating evidence support a role of 
reactive oxygen species (ROS) in the regulation of 
several pathways involved in virus-host interactions. 
However, the underlying mechanisms remain ill-defined. 
ROS are known to modify signaling protein structure and 
activity through reversible oxidative post-translational 
modifications of Cysteines (Cys ox-PTM). 
Methods: To identify the Cys ox-PTMs that affect 
signaling proteins involved in host-virus interaction, we 
performed a proteome wide identification of the Cys ox-
PTMs induced by ROS in vivo using maleimide-based 
labeling coupled to mass spectrometry.  
Results: Label-free quantification allowed identification of 
Cys ox-PTMs in proteins involved in processes that 
impact the host-virus interaction, including protein 
translation, intracellular protein and RNA localization and 
immune response. Specifically, we identified novel Cys 
ox-PTM of STING, a key signaling adapter that lies at the 
heart of the DNA virus pathway leading to type I 
interferon production. Molecular modeling and functional 
analyses allowed us to demonstrate the role of this Cys 
ox-PTM in the regulation of STING function. 
Conclusion: This study establishes a direct mechanism 
by which ROS control the interferon and cytokine 
response following DNA recognition by STING. 
Disclosure of Interest: None Declared 
 
O029 
ABERRANT STING SIGNALLING IN COPA 
SYNDROME  
A. Steiner1,2,*, S. Davidson1, S. L. Masters1 
1Inflammation Division, The Walter and Eliza Hall 
Institute, Parkville, 2Department of Medical Biology, 
University of Melbourne, Melbourne, Australia 
 
Introduction: As a subunit of the cytoplasmic coatomer 
protein complex I (COPI), COP-α participates in 
retrograde vesicular trafficking and retrieval of proteins 
from the Golgi apparatus to the endoplasmic reticulum 
(ER). Recently, genetic mutations in the gene which 
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encodes COP-α (COPA) were shown to cause an 
autosomal dominant immune disorder, termed COPA 
syndrome (1). This disease presents in early life and is 
characterised by inflammatory arthritis, interstitial lung 
disease and high-titer autoantibodies. Mutant COP-α has 
reduced binding efficiency to target proteins, this disrupts 
retrograde protein transport, consequently activating ER 
stress. COPA syndrome patient cells exhibit basal 
activation of both NFκB and type I interferon (IFNαβ) 
signalling. In this study we sought to identify the upstream 
pattern recognition receptors (PRRs) signalling pathway 
driving this inflammation. 
Methods: In order to investigate how defective 
intracellular trafficking stimulates innate immune sensors, 
we established an in vitro model for COPA syndrome. 
CRISPR/Cas9 genome editing was employed to 
delete COPA from human cell lines. Candidate PRRs 
were deleted or inhibited in COPA syndrome model cells 
and activation of IFNαβ and NFκB signalling was 
investigated by qPCR, ELISA, western blotting and flow 
cytometry. Furthermore, immunofluorescence co-
localization, mass spectrometry and co-
immunoprecipitation studies were also performed.  
Results: COPA-deficient THP1 and HeLa cell lines 
recapitulate the increased transcription of IFNαβ and 
interferon stimulated genes (ISGs) found in COPA 
syndrome patient blood. We also observed activation of 
the key IFNαβ signalling molecules:  signal transducer 
and activator of transcription 1 (STAT1) and 
serine/threonine-protein kinase 1 (TBK1) in COPA 
syndrome model cells at baseline. Systematic deletion of 
PRRs revealed dysregulation of the cyclic GMP-AMP-
synthase (cGAS)/stimulator of interferon genes (STING) 
signalling axis in COPA-deficient cell lines. STING is an 
ER-resident cytosolic sensor, it relies on coatomer 
complex mediated transport to translocate to the Golgi 
apparatus following activation in order to interact with 
downstream molecules such as TBK1 and IRF3. 
Interestingly, mass spectrometry analysis from our lab 
and others (2) revealed COP-α as well as other COP-I 
subunits bind to STING. Thus, it is likely, that impaired 
retrograde trafficking following loss of function in COPI 
interferes with cellular localization of newly synthesised 
STING. Instead of being trafficked to the ER, STING may 
be retained in the Golgi, where spontaneous signalling 
could occur as a consequence of spatial proximity to 
downstream signalling molecules. Yet interestingly, 
ligand-dependent activation of cGAS/STING pathway is 
reduced in both COPA-deficient THP1 and HeLa cell 
lines, indicating that correct cellular localization of STING 
is crucial for balanced immune signalling. 
Conclusion: Using this in vitro model, the study of COPA 
syndrome will provide the opportunity to draw conclusions 
on how disruption of homeostatic vesicular trafficking may 
activate the innate immune system. As preliminary data 
suggest, mislocalization of STING caused by reduced 

COP-α function may result in increased spontaneous 
inflammation and defective ligand-dependent activation. 
References: (1)  Watkin et al., Nat Genet. 2015 June; 
47(6): 654–660. doi:10.1038/ng.3279. 
(2)  Keskitalo et al., bioRxiv, 2018 
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O030 
THE INTRINSIC REGULATION OF THE STING-
DEPENDENT TYPE I INTERFERON INDUCTION 
BY THE HEPATIC TRANSMEMBRANE SERINE 
PROTEASE, HEPSIN. 
F. Hsin1, H. M. Liu1,* 
1Biochemistry and Molecular Biology, National Taiwan 
University, Taipei, Taiwan, - 
 
Introduction: The induction of type I interferon (IFN) is 
critical for antiviral innate immune response. Many viral 
proteases cleave essential proteins in the type I IFN 
induction pathway, such asHCV NS3/4A cleaving MAVS 
and DENV NS2B/3 cleaving STING, to evade anti-viral 
innate immunity. However, it is not clear whether 
endogenous host protease may alsoregulate type I IFN 
induction pathway to maintain low or no expression of 
IFN in tissues with immutolerance, such as liver.  
Results: Here we report that Hepsin (HPN), which 
belongs to type II transmembrane serine protease family, 
can inhibit the induction of type I IFN by targeting the 
adaptor protein STING. Hepsin expression is 
predominant in liver and kidney. Knocking-out Hepsin in 
mouse embryonic fibroblasts resulted in higher 
expression of IFNβ. Besides, under the expression of 
MAVS or N-RIG, but not TBK1 or IRF3-5D, Hepsin 
decreased IFNβ promoter activity, suggesting that Hepsin 
could target certain adaptor proteins downstream of 
MAVS and upstream of TBK1. Based on the location of 
protein andputative cleavage site of Hepsin, we assessed 
if Hepsin suppressed IFNβ induction pathway through 
STING. As expected, the expression of full-length STING 
protein was reduced as the expression of Hepsin 
increased. Also, both overexpressed and endogenous 
STING could be co-immunoprecipitated with Hepsin, and 
the immune-fluorescence staining showed that Hepsin 
and STING were in close proximity in the cell, indicating 
that STING may be the target of Hepsin. The 
transmembrane domain and the protease enzymatic 
activity of Hepsin were indispensable to block STING-
dependent signaling. Besides, under ectopic expression 
of STING-R178Q, of which putative cleavage sequence 
was modified from arginine to glutamine, the activated 
IFNβ promoter activity was no longer impaired by the co-
expression of Hepsin. Since STING is involved in both 
cytoplasmic DNA- and RNA-sensing mediated type I IFN 
induction, we aseeseed whether the DNA virus infection 
inuced antiviral activities were impaired by the expression 
of Hepsin. Finally, we found that HSV-1replication was 
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inhibited in HPN-knockdown cells when compared to the 
wildtype cells, suggesting that Hepsin could also restrain 
IFN induction at the endogenous level. 
Conclusion: Consequently, these results reveal a novel 
role of Hepsin in regulating the type I IFN induction 
pathway in the hepatocytes, and that the expression of 
Hepsin may be associated with immutolerance of the 
liver. 
Disclosure of Interest: None Declared 
 
O031 
TNF-Α SIGNALING EMPLOYS CGAS-STING TO 
TRIGGER INTERFERON AND INTERFERON-
STIMULATED GENE INDUCTION 
J. Willemsen1,*, C. Tessier1, D. Guerini1, J. Zhang2, M. 
Hasan1, R. Siegel1, J. Rush1 
1Autoimmunity, Transplantation and Inflammation, 
2Analytical Sciences and Imaging, Novartis Institutes for 
BioMedical Research, Basel, Switzerland 
 
Introduction: Autoimmune diseases such as rheumatoid 
arthritis (RA), Crohn’s disease and psoriasis are strongly 
associated with TNF-α signaling. The importance of TNF-
α in these diseases is demonstrated by the successful 
treatment with TNF-α antagonists. In addition, these 
diseases are usually associated with a type I interferon 
signature. However, the source of the interferon is not 
entirely clear. In fact, prolonged TNF-α treatment in vitro 
was demonstrated to induce interferon and lead to 
sustained expression of interferon related chemokines 
such as CXCL10.  
Results: In order to understand how TNF-α leads to 
interferon production we analyzed cells that are deficient 
for key members of the interferon induction pathways 
(MAVS, cGAS, STING, MyD88, TBK1 and IRF3). Using 
this approach, we have identified Stimulator of Interferon 
Genes (STING) and Cyclic GMP-AMP synthase (cGAS) 
as a critical factor in the TNF-α mediated interferon-
stimulated gene induction. The involvement of STING 
downstream of TNF-α signaling was further validated in 
primary human dermal fibroblasts and primary bone 
marrow derived macrophages. In addition, knockout of 
several components of the TNF-α signaling cascade, 
demonstrated the requirement of TNFR1 and TNFR2 
signaling for interferon induction.  
Conclusion: In conclusion, our results identified a new 
link between TNF-α and the cGAS/STING signaling 
pathway, which will help to understand the induction of 
interferon in TNF-α driven diseases. 
Disclosure of Interest: J. Willemsen Employee of: 
Postdoctoral program Novartis Institutes for BioMedical 
Research, C. Tessier Employee of: Novartis Pharma AG, 
D. Guerini Employee of: Novartis Pharma AG, J. Zhang 
Employee of: Novartis Pharma AG, M. Hasan Employee 
of: Pfizer Inc. and former employee of Novartis Pharma 
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O032 
MOLECULAR AND CELLULAR DISSECTION OF 
STING-ASSOCIATED VASCULOPATHY WITH ONSET 
IN INFANCY -(SAVI) MEDIATED INTESTINAL 
INFLAMMATION. 
L. Shmuel-Galia1,*, F. Humphries1, K. A. Fitzgerald1 
1Department of infectious Disease, UMASS medical 
school, Worcester, United States 
 
Introduction: SAVI patients present with early-onset 
systemic inflammation and interstitial lung disease as a 
result of gain of function mutations in the STING 
expressing gene, Tmem173[1].Recent studies have 
demonstrated knock-in mouse models recapitulate the 
pulmonary inflammation and skin inflammation observed 
in SAVI-patients[2-4]. SAVI-associated mutations in mice 
leads to chronic lung inflammation and reduced lifespan 
as a result of ER-stress mediated T-cell death[3]. 
Interestingly, IRF3 or IFNAR deficient 
Tmem173+/N153s   mice failed to suppress disease 
indicating SAVI is not a putative interferonopathy[4].  
Methods: Flow cytometry, histology, qPCR, nanostring, 
western 
  
Results: In this study we demonstrate the 
Tmem173+/N153smutation leads to progressive intestinal 
inflammation and propose constitutive activation of 
STING in the gut as the initial driver of SAVI-mediated 
disease. Tmem173+/N153 heterozygote mice 
(N153s) exhibit severe signs of intestinal 
inflammation including reduced body weight, colon 
shortening, diarrhea, rectal bleeding, elevated expression 
of inflammatory cytokines, goblet cell loss, crypt 
abscesses, ulceration and tissue fibrosis.Whilst previous 
reports have highlighted T-cytopenia in the spleen and 
thymus, N153s mice displayed an expansion and mis-
localization of T-cell subsets in the intestinal lamina 
propria and epithelial cell layer. Indeed, N153s mice 
display expansion of TCRgdT-cells in the lamina propria 
and epithelial cell fraction from N153s colons. 
Interestingly antibiotic treatment completely alleviated 
intestinal inflammation, splenomegaly and morbidity in 
N153s mice highlighting the microbiome as an essential 
contributing factor to disease.Most strikingly, antibiotic 
treatment did not alleviate lung inflammation indicating a 
dichotomy of disease phenotypes in N153s mice.  
Conclusion: The present study characterizes a 
previously unknown phenotype associated with SAVI and 
highlights a new role for STING in the pathogenesis of 
intestinal inflammation.  
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THE STRUCTURE OF THE INTERLEUKIN 11 
SIGNALLING COMPLEX GUIDES THERAPEUTIC 
DESIGN 
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R. Gooley1, T. L. Putoczki2, M. D. W. Griffin1,* 
1University Of Melbourne, 2Walter and Eliza Hall Institute 
of Medical Research, Parkville, Australia 
 
Introduction: Interleukin (IL) 11, a member of the IL-6 
cytokine family, has recently been shown to have roles in 
several diseases. IL11 forms a signaling complex with the 
IL11 specific receptor, IL11Rα, and the shared, signal 
transducing, receptor glycoprotein (gp) 130. Despite the 
potential therapeutic significance of inhibition of IL-11 
signaling, the structural biology of IL11 has remained 
undercharacterised, hindering potential development of 
novel therapies. 
Methods: We have solved the crystal structure of the IL-
11 signalling complex by X-ray crystallography and have 
conducted extensive biophysical characterisation of the 
complex and the mechanism of its formation using 
techniques including analytical ultracentrifugation, cryo-
electron microscopy, small-angle X-ray scattering, and 
isothermal titration calorimetry. 
Results: The structure of the IL11 signalling complex 
reveals a hexamer consisting of two copies each of IL11, 
IL11Rα and gp130. Biophysical analysis provides detail 
of the stepwise assembly of the complex and the 
mechanism of cytokine-receptor engagement.  We have 
analysed and developed several mutants of IL11, which 
prevent formation of the functional IL-11 signalling 
complex in vitro and antagonise IL11 signalling in vivo. 
These IL11 variants display altered binding to IL11Rα 
with respect to wild type IL11, and are unable to mediate 
the final step of formation of the hexametric complex. 
Conclusion: This work presents a structural and 
mechanistic basis for development of therapies that 
target IL-11 signalling, and provides high resolution 

understanding of the mechanism of action of lead IL11 
signalling inhibitors that may be developed into 
therapeutically useful agents.   
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NF-KB AND NFAT PATHWAYS SHAPE 
MESENCHYMAL STEM CELL RESPONSE TO PAMPS 
F. Tidu1,2,*, M. De Zuani2, K. Benidckova2, S. S. Jose2, J. 
Fric2 
1Medical Biology, Masaryk University, 2Center for 
Translational Medicine, International Clinical Research 
Center, Brno, Czech Republic 
 
Introduction: Mesenchymal stem cells (MSCs) are 
multipotent cells present in the stromal fraction of many 
tissues. It is now clear that they play an important role in 
immune response homeostasis during both steady state 
and inflammation. Their ability to migrate to inflamed site 
and secrete immunoregulatory factors makes them an 
interesting candidate for cell therapies. 
MSCs-expressed pattern recognition receptors (PRRs) 
allow direct sensing of pathogen associated molecular 
patterns (PAMPs) or damage in tissue microenvironment. 
So far most of the studies pointed at TLR-NF-κB axis as 
the main pathway  controlling MSCs inflammatory profile. 
However a clear insight on PRRs activation patterns and 
cross-talks between NF-κB and other inflammatory 
pathways has not sufficiently been described, thus 
hampering MSC’s potential in therapy. 
Results: The aim of this work is to investigate 
calcineurin-NFAT axis in MSCs response to PRR ligands 
and compare its activity to NF-κB. Here we show that 
zymosan, a fungal antigen recognized by PRRs, leads to 
NF-kB activation and production of MCP-1, IL-6 and IL-8. 
Together with expression of inflammatory cytokines, we 
observe nuclear translocation of NFAT transcription 
factor, which culminates in regulation of genes associated 
to extracellular matrix composition. 
Conclusion: The presented work suggests a dual 
mechanism in MSCs response to PAMPs: on one side 
the cells produce inflammatory cytokines, mainly under 
the control of NF-kB pathway. On the other side NFAT 
pathway regulates the expression of genes associated to 
extracellular matrix, which eventually shapes the 
crosstalk with the immune cells. 
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DAPK FAMILY MEMBERS ARE NEGATIVE 
REGULATORS OF RIG-I SIGNALING 
V. Goncalves Magalhaes1,*, J. Wolanski1, J. Willemsen1, 
M. Binder1 
1Research Group "Dynamics of early viral infection and 
the innate antiviral response", Division of Virus-
Associated Carcinogenesis, German Cancer Research 
Center (DKFZ), Heidelberg, Germany 
 
Introduction: The innate immune response conferred by 
induction of type I and type III interferon (IFN) must be 
stringently regulated to ascertain homeostasis and avoid 
immunopathology. We recently identified death-
associated protein kinase (DAPK) 1 as a potent negative 
feedback inhibitor of the retinoic acid inducible gene I 
(RIG-I) signalling pathway (Willemsen et al., 2017). RIG-I 
signalling triggers DAPK1 kinase activation, which, in 
turn, inhibits downstream interferon regulatory factor 
(IRF)3 activation and IFN production. The DAPK family 
consists of five members, and two of them, namely 
DAPK2 and DAPK3, have been described to induce both 
apoptotic and autophagic cell deaths, similar to DAPK1. 
As these two kinases share sequence homology and 
function with DAPK1, we investigated their possible role 
on RIG-I signalling and intercorrelation with DAPK1. 
Methods: To analyze the effect of DAPKs on the 
activation of the IFNβ promoter, a luciferase-based 
reporter assay was performed. To determine the ability of 
DAPKs to phosphorylate RIG-I, in vitro kinase assays 
were performed using recombinant RIG-I and Strep-tag 
affinity-purified DAPK1, DAPK2 or DAPK3. Putative 
cellular interaction partners of DAPK1, DAPK2, and 
DAPK3 were determined by immunoprecipitation (IP) 
combined with mass spectrometry. 
Results: We observed that DAPK2 and DAPK3 
negatively regulate RIG-I-mediated antiviral signalling to 
a comparable extent as DAPK1. Both kinases interact 
with RIG-I and potently inhibited IRF3 activation upon 
over-expression. Furthermore, siRNA-mediated down-
regulation of DAPK3 enhanced IRF3 activation upon 
stimulation. 
We found that the observed effect was likely kinase-
dependent for both kinases and RIG-I was 
phosphorylated by DAPK2 and DAPK3 in vitro. 
Interestingly, pathway induction resulted in an 
accumulation of the active dimer of DAPK2. Strikingly, it 
should be noted that over-expression of DAPKs in target 
cells did not induce caspase-dependent apoptosis, and 
no effect on their modulatory role of IRF3 was observed 
upon pharmacological inhibition of apoptosis, arguing that 
the effect observed on RIG-I signalling was not due to 
induction of cell death. Additionally, none of the examined 
cell types showed pronounced induction of autophagy 
upon DAPK over-expression, although this pathway has 
been described to be activated by DAPKs. Intriguingly, 
mass spectrometry analysis showed that the DAPK family 

members interact with each other and shared some 
interaction partners, suggesting that they might fulfil a 
redundant role in antiviral signalling. 
Conclusion: We found that DAPK2 and DAPK3, in 
addition to the previously identified DAPK1, inhibit RIG-I 
signalling. This regulation appears to be independent of 
known DAPK functions such as the induction of apoptosis 
and autophagy. Although they seem to be acting 
independently of each other, we observed strong 
interaction between DAPKs, which might contribute to 
flexible and possibly cell-type-specific regulation of RIG-I 
signalling. It remains to be determined if DAPK2 and 
DAPK3 phosphorylate the same or different residues on 
RIG-I and if these confer the inhibiting effect on the 
signalling pathway. 
References: Willemsen, J., Wicht, O., Wolanski, J.C., 
Baur, N., Bastian, S., Haas, D.A., Matula, P., Knapp, B., 
Meyniel-Schicklin, L., Wang, C., et al. (2017). 
Phosphorylation-Dependent Feedback Inhibition of RIG-I 
by DAPK1 Identified by Kinome-wide siRNA Screening. 
Mol. Cell 65, 403–415.e8. 
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STAT1 DISPLAYS FUNCTIONALLY DISTINCT 
PHOSPHORYLATION UPON LPS STIMULATION 
 
H. Metwally1,*, T. Kishimoto1 
1Immunology Frontier Research Center (IFReC), Suita, 
Japan 
 
Introduction: LPS–induced toll-like receptor 4 (TLR4) 
endocytosis is well-established for the production of 
interferon (IFN)-β, and the subsequent activation of the 
transcription of anti-viral response genes through 
JAK/pTyr701 STAT1 signaling. However, how TLR4 
endocytosis regulates the proinflammatory response 
remains to be clarified.  
Methods: In this work we used human primary peripheral 
blood derived macrophages (PBDM) differentiated from 
peripheral blood mononuclear cells (PBMCs) from 
healthy donors, as well as macrophages derived from 
THP-1 human cell line. Molecular biology techniques 
such as western blot, PCR, ELISA and cloning were used 
to assess different experimental parameters. Graphs 
were generated using GraphPad Prism7, and statistical 
analysis was done using t tests as well as one-way 
ANOVA. 
Results: Here, we demonstrate that STAT1 serves as a 
proinflammatory effector downstream of TLR4 
endocytosis independent of IFN-β signaling or NF-κB, a 
key proinflammatory regulator. In human macrophages, 
TLR4 endocytosis induces the formation of TBK1/IKKβ 
kinase complex, which mediates non-canonical 
phosphorylation of STAT1 at Thr749 (pThr749). pThr749 
STAT1 subsequently enhances the expression of 
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interleukin (IL)-6 and IL-12p40 through distinct 
mechanisms. On one hand, pThr749 STAT1 prolongs the 
half-life of IL-6 mRNA though promoting the transcription 
of AT-rich interactive domain-containing protein 5A 
(ARID5A), which stabilizes IL-6 mRNA. On the other 
hand, pThr749 STAT1 directly activates the transcription of 
IL-12p40. Notably, pThr749 does not affect STAT1 nuclear 
translocation. Rather, it facilitates STAT1 binding to non-
canonical DNA motif (5’...TTTGANNC...3’) at the 
promoter region of ARID5A and IL12B. 
Conclusion: Our results indicate that different 
phosphorylation of STAT1 confers distinct DNA binding 
and gene regulation upon LPS stimulation where pThr749 
promotes IL-12p40 and IL-6 transcription and mRNA 
stabilization, respectively. Our study, therefore, expands 
the function of STAT1 beyond its well-known anti-viral 
role into regulating the proinflammatory response. 
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2. Masuda,K., Ripley,B., Nishimura,R., Mino,T., 
Takeuchi,O., Shioi,G., Kiyonari,H. and Kishimoto,T. 
(2013) Arid5a controls IL-6 mRNA stability, which 
contributes to elevation of IL-6 level in vivo. Proc. Natl. 
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Introduction: Cytomegalovirus (CMV) infection causes 
symptomatic or even fatal diseases in 
immunocompromised patients and induces bone marrow 
suppression and extramedullary haematopoiesis (EMH) 
in humans and mice. The spleen represents a major site 
for EMH due to the ability to create a specialized 

microenvironment to support attraction, proliferation and 
differentiation of hematopoietic stem and progenitor cells 
under diverse pathological conditions. Signal transducer 
and activator of transcription 1 (STAT1) is a crucial 
mediator of innate antiviral immunity. We have used cell-
type restricted deletion of Stat1 to determine the role of 
STAT1 signaling in myeloid cells during splenic EMH.  
Methods: Stat1ΔM/PMN (Stat1flox/flox/LysMCre) and 
littermate controls were infected intraperitoneally (i.p.) 
with 5 x 104 PFU of salivary gland-derived murine CMV 
(SG-MCMV). CpG-oligonucleotide- (CpG-ODN-) was 
injected i.p. at a dose of 10 nmol. EMH was evaluated by 
immunohistochemistry, haematopoietic functional assays, 
flow cytometry and differential blood cell analysis. 
Results: Our data show that STAT1 in myeloid cells 
contributes to the early control of MCMV in spleen. We 
provide evidence that STAT1 signaling protects splenic 
macrophages, neutrophils and NK cells from MCMV 
infection-induced apoptosis but does not impact on CpG-
ODN-induced death of these cells. Myeloid STAT1 drives 
compensatory erythropoiesis in the spleen in both 
experimental models and accelerates blood cell recovery 
upon MCMV infection. Interestingly, infection- and 
inflammation-induced splenic granulopoiesis, 
monopoiesis and bone marrow suppression were largely 
unaffected by the absence of STAT1 in myeloid cells. 
Furthermore, we report that STAT1 in myeloid cells 
promotes splenic megakaryopoiesis during MCMV 
infection, its impact on megakaryopoiesis during CpG-
ODN-induced inflammation is currently under 
investigation.  
Conclusion: Our data demonstrate that myeloid cells 
promote compensatory erythropoiesis during MCMV 
infection and systemic inflammation through STAT1-
dependent mechanisms and suggest that the EMH-
promoting function of STAT1 is not solely mediated by its 
antiviral and cell-protective activities.  
Funding: Austrian Science Fund (FWF) SFB-F6101, 
SFB-F6106, SFB-F6107 and DK-W1212 
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LIVER REGENERATION AFTER PARTIAL 
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1Heinrich-Heine-University, 2Heinrich-Heine-Universität, 
Institute of Biochemistry and Molecular Biology II, 
3Heinrich-Heine-University, Institute of Biochemistry and 
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Introduction: Interleukin-6 (IL-6) is critically involved in 
liver regeneration after partialhepatectomy(PHX). 
Previous reports suggest that IL-6trans-signalingviathe 
soluble IL-6/IL-6R complex is involved in this process. 
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However, long-term contribution of IL-6 trans-signaling for 
liver regeneration after PHX is unknown. 
Methods: PHX-induced generation of the soluble IL-6R 
by ADAM (adisintegrinand metallo) proteases enables IL-
6 trans-signaling in which IL-6forms an agonistic complex 
with the soluble IL-6 receptor (sIL-6R) to activate all cells 
expressing the signal-transducing receptor chain gp130. 
In contrast, without activation of ADAM proteases, IL-6 in 
complex with membrane-bound IL-6R and gp130 
activates classic signaling. Here, we describe the 
generation of IL-6 trans-signaling mice which exhibit 
boosted IL-6 trans-signaling and abrogated classic 
signaling by genetic conversion of all membrane-bound 
IL-6R into sIL-6R proteins phenocopying hyper-activation 
of ADAM-mediated shedding of sIL-6R as single 
substrate.  
Results: Importantly, whereas IL-6R deficient mice were 
strongly affected by PHX, survival and regeneration of IL-
6 trans-signaling mice was indistinguishable from control 
mice, demonstrating that IL-6 trans-signaling fully 
compensates for disabled classic signaling in liver 
regeneration after PHX. Moreover, we monitored the 
long-term consequences of global IL-6 signaling 
inhibition versusIL-6 trans-signaling selective blockade 
after PHX by IL-6 monoclonal antibodies and sgp130Fc, 
respectively. Both, global IL-6 blockade and selective 
inhibition of IL-6 trans-signaling results in strong decrease 
of overall survival after PHX, accompanied by decreased 
STAT3 phosphorylation and proliferation of hepatocytes. 
Mechanistically, IL-6 trans-signaling induces hepatocyte 
growth factor (HGF) production by hepatic stellate cells.  
Conclusion: In conclusion, IL-6 trans-signaling, but not 
classic signaling controls liver regeneration following 
PHX.  
Disclosure of Interest: None Declared 
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MYELOID PTEN PROMOTES OBESITY-INDUCED 
INSULIN RESISTANCE  
A. Vogel1,*, J. S. Brunner1, A. Lercher2, A. Korosec2, O. 
Sharif1, G. Schabbauer1 
1Institute for Vascular Biology, Medical University Vienna, 
2CeMM, Vienna, Austria 
 
Introduction: Modern lifestyle associated with excessive 
caloric intake and reduced physical exercise have led to 
dramatic worldwide increases in the prevalence of 
obesity. Obesity is linked to several metabolic disorders 
including hepatic steatosis, cardiovascular disease and 
cancer. During obesity, adipose tissue macrophages 
accumulate within adipose exerting a unique nutrient-
triggered inflammatory phenotype that is associated with 
chronic-low grade inflammation and insulin resistance. 
The Phosphatidylinositol 3-kinase (PI3K) plays a central 
role in orchestrating several cellular processes, including 
proliferation, metabolism, apoptosis and insulin signaling. 

PI3K action is counteracted by the Phosphatase and 
Tensin homolog on chromosome 10 (PTEN). We and 
others could previously show that PTEN deficient myeloid 
cells exhibit a potent anti-inflammatory phenotype. We 
therefore hypothesized mice that myeloid PTEN deficient 
might display an improved outcome during obesity 
induced insulin resistance. 
Methods: We subjected male PTENfl/fl LysMCre+/- (PTEN 
KO) and Cre negative littermate controls to a 16-week 
high fat diet regime. The in vivo insulin sensitivity was 
determined and the adipose tissue immune cell 
populations of these mice were characterized. Further, 
we performed various in vitro approaches, focusing on 
foam cell formation and cellular metabolism of PTEN 
deficient macrophages. 
Results: Here we demonstrate that sustained PI3K 
activity in myeloid cells leads to beneficial effects 
following metabolic stress. Myeloid PTEN deficient mice 
exhibited improved insulin sensitivity and reduced 
adipose tissue inflammation post diet induced-obesity. In 
agreement, bone marrow transplantation of PTEN 
overexpressing immune cells led to elevated insulin 
resistance and dyslipidemia. 
Conclusion: Overall, our data assign a crucial role for 
myeloid PI3K activity, independent of well-described 
effects of PI3K on insulin signaling, in shaping metabolic 
health during obesity. 
Disclosure of Interest: None Declared 
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IDENTIFICATION OF DISTINCT NEUTROPHIL 
POPULATIONS IN THE PERIPHERAL BLOOD OF G-
CSF TREATED DONORS. 
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N. Wilson3, I. Wicks1 
1Inflammation, 2SCORE, The Walter and Eliza Hall 
Institute of Medical Research, 3CSL Ltd, Parkville, 
Australia 
 
Introduction: Neutrophils are the most abundant 
leukocyte in the blood and typically the first mobilized to a 
site of injury or infection.  Neutrophils employ a number of 
strategies to provide critical first-line defence, including 
degranulation, phagocytosis, generation of reactive 
oxygen species (ROS) and the formation of neutrophil 
extracellular traps (NETs) (1).  While once considered to 
be a homogeneous population of mature cells, there is a 
growing appreciation that neutrophils can have different 
phenotypes and functions and are capable of exerting 
either immunosuppressive or proinflammatory effects, 
depending on context (2).  Despite recognition of this 
heterogeneity, few studies have explored distinct 
neutrophil subsets.  Here, we used single-cell RNA 
sequencing (scRNA-seq) as an unbiased approach to 
characterise discrete neutrophil populations in the blood 
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of healthy controls (HC) and individuals treated with G-
CSF. 
Methods: Neutrophils were isolated from the blood of 
healthy control donors and donors who were pre-treated 
with a single dose of G-CSF (10 µg/kg). Single cell 
transcriptome libraries were generated by adapting the 
CelsSeq2 protocol (3).  scPipe was used to perform read 
alignment and UMI-aware gene count summarization 
against the GENCODE v28 gene annotations. The 
resulting gene count matrix was analysed using 
R/Bioconductor software to identify clusters of 
transcriptionally similar cells. scRNA-seq was performed 
on a minimum of 300 cells from each sample. 
Results: Generating single cell gene expression 
signatures from neutrophils has presented a technical 
challenge due to a relatively low transcriptional rate and 
the effects of several RNases. Nevertheless, we have 
generated scRNAseq data from neutrophils isolated from 
4 HC and 6 G-CSF treated individuals and identified at 
least two distinct clusters of cells present exclusively in 
the blood after G-CSF treatment. Based on the 
expression of known cell surface markers, these two 
clusters were primarily composed of immature 
neutrophils. The first cluster of neutrophils (C1) contained 
at least 500 uniquely upregulated genes which were 
predominantly involved in cell cycle and cellular 
metabolism pathways.  The second cluster (C2) has 
upregulated 59 unique genes associated with leukocyte 
trans-endothelial migration and regulation of the actin 
cytoskeleton. We aim to determine how these two 
clusters of neutrophils are functionally distinct, and how 
they might contribute to the inflammatory process. 
Conclusion: Single cell RNAseq technology identified 
two distinct neutrophil subsets present exclusively in 
individuals treated with G-CSF, which may represent 
phenotypically and functionally distinct neutrophil 
subpopulations. 
References: 1. Kolaczkowska E and Kubes P. Nat Rev 
Immunol. 2013;13(3):159-75. 
2. Ng LG, Ostuni R and Hidalgo A. Nat Rev Immunol. 
2019;19(4):255-65. 
3. Hashimshony T, Senderovich N, Avital G, et al. 
Genome Biol. 2016;17:77. 
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SERINE 727 PHOSPHORYLATION OF STAT1 
MODULATES AN IFN-Α AND IL-6 MEDIATED 
NEUROINFLAMMATORY DISEASE 
P. Songkhunawej1,*, M. J. Hofer1 
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Introduction: Interferon alpha (IFN-α) and interleukin 6 
(IL-6) are two major cytokines that play important roles in 
inflammatory responses of the central nervous system 
(CNS) including in neuroinflammatory disorders such as 
multiple sclerosis or neuromyelitis optica. Both cytokines 
can mediate their effects through the transcription factor, 
signal transducers and activators of transcription 1 
(STAT1). In addition to tyrosine 701 phosphorylation, 
which is critical for STAT1 activation, STAT1 can be 
phosphorylated on serine 727 (pS-STAT1), which 
modulates its activity. Here we study the role of pS-
STAT1 in IFN-α and IL-6 mediated neuroinflammation. 
  
Methods: Mice that produce either IFN-α or IL-6 at low 
levels in the CNS (GFAP-IFN-α mice and GFAP-IL-6 
mice, respectively) serve as important models as they 
recapitulate key clinical and pathological features of 
patients with IFN-α and IL-6 driven neuroinflammatory 
diseases. For this study, we interbred GFAP-IFN-α mice 
with GFAP-IL-6 mice, to obtain double transgenic, GFAP-
IFN-α x GFAP-IL-6 mice. We then crossed these mice 
with STAT1 S727A mice which are null for pS-STAT1.  
Results: Single transgenic GFAP-IFN-α or GFAP-IL-6 
mice developed a progressive neuroinflammatory and 
neurodegenerative disease at an older age, reflecting the 
actions of the particular cytokine expressed. GFAP-IFN-α 
or GFAP-IL-6 mice that were null for pS-STAT1 were 
indistinguishable from GFAP-IFN-α or GFAP-IL-6 
controls, suggesting a minimal role for pS-STAT1 at low 
levels of these cytokines in the CNS. By contrast, double 
transgenic GFAP-IFN-α x GFAP-IL-6 mice developed a 
more pronounced and accelerated disease compared 
with the single transgenic mice. Disease in double 
transgenic mice was characterised by ataxia and severe 
bilateral limb paraparesis. This was paralleled by gross 
pathological changes in the cerebellum with leukocyte 
infiltrate, destruction of the Purkinje cell layer, increased 
microgliosis and astrogliosis, and an altered expression 
of proinflammatory cytokine and chemokine genes. 
Importantly, in the absence of pS-STAT1, mice were 
partially protected against the neurological disease driven 
by IFN-α and IL-6 together, suggesting that serine 727 
phosphorylation of STAT1 enhances the inflammatory 
response under these conditions. 
Conclusion: Overall, our findings demonstrate that in the 
CNS, IFN-α and IL-6 act synergistically to induce a 
destructive neuroinflammatory disease. Further, our 
results that pS-STAT1 deficiency ameliorated disease in 
GFAP-IFN-α x GFAP-IL-6 mice show that serine 727 
phosphorylation dependent modulation of STAT1 
signalling pathways is context specific. These findings 
advance our current understanding of the complexity of 
cytokine signalling and the pathogenesis of 
neuroinflammatory diseases. 
References: Akwa et al. 1998 
Campbell et al. 1993 
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IL-6 AND IL-8 AS SYSTEMIC INFLAMMATORY 
RESPONSE IN PATIENTS WITH SEPTIC ARTHRITIS 
A. G. Rosas Taraco1,*, J. A. Gonzalez Chapa1, V. M. 
Peña Martinez2, G. M. Gonzalez Gonzalez3, J. F. Vilchez 
Cavazos2, R. D. J. Treviño Rangel3, M. C. Salinas 
Carmona1 
1Immunology, 2Orthopaedic and traumatology, 
3Microbiology, Universidad Autonoma de Nuevo Leon, 
Monterrey, Mexico 
 
Introduction: Septic arthritis causes joint destruction and 
the most common etiological agents are bacteria such as 
Staphylococcus aureus. Little is known about the soluble 
immune mediators in sera of this patients. 
Methods: Patients diagnosed with septic arthritis and 
meniscus tears as a non-infected control were recruited 
after the patients have provided written informed consent. 
Microbiological analysis was performed in synovial fluid 
samples from each patient. Blood samples were taken 
from each patient and serum was obtained by 
centrifugation. IL-1β, IL-6, IL-8, IL-10, IL-17A, GM-CSF 
and TNF-α were analyzed in serum using a multiplex 
assay. Results were analyzed using U Mann Whitney 
tests and a P<0.05 was considered significant. 
Results: We included 6 patients diagnosed with 
meniscus tears as control group and 12 patients 
diagnosed with septic arthritis. The most common 
microbiological agent identified in patients with septic 
arthritis was Staphyloccocus aureus. IL-6 and IL-8 were 
elevated in patients diagnosed with septic arthritis 
compared with the control group (P=0.0001 and P= 
0.0004, respectively). No differences were found in the 
other analyzed cytokines (P > 0.05). 
Conclusion: Our data showed that proinflammatory 
cytokines such as IL-6 and IL-8 are elevated in septic 
arthritis patients. 
Disclosure of Interest: None Declared 
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PHOSPHORYLATION OF STAT2 ON T404 IS 
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AND ANTIVIRAL DEFENSE 
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Introduction: The mammalian innate immune system 
utilizes the type I interferon family (IFN-I) as the first line 
of defense against harmful microbes 1. The protein 
products of the ISGs interfere with different stages of 
virus infection by many different mechanisms 2, 3. Release 
of IFN-I by both tumor and immune cells improves the 
efficacy of several cancer therapeutic strategies, by 
inhibiting the growth of tumor cells and by stimulating 
anti-tumor immune responses 4. Additional post-
translational modifications of STAT1 and STAT2 
complement the essential phosphorylation of Y701 and 
Y690 to facilitate both positive and negative fine-tuning of 
IFN signaling. 
Results: We have discovered a novel phosphorylation of 
STAT2 on T404 that positively regulates the response to 
type I IFNs. In response to IFN-I, the phosphorylation of 
STAT2 on T404 affects the transcription of most ISGs, 
rather than a specific subset of these genes. We 
examined the effects of the T404 mutation in vivo. We 
found that T404A/T404A mice were highly susceptible to 
infection of VSV (RNA virus) and HSV (DNA virus), while 
their wild-type siblings were resistant, due to insufficient 
response to IFN-I. STAT2 T404 is phosphorylated by 
TBK1 and IKK-epsilon in vitro, and the cytokines which 
activate these two kinases also induced STAT2 T404 
phosphorylation in human cell lines. T404 
phosphorylation disrupts an inactive heterodimer of 
STAT1 and STAT2 lack of tyrosine phosphorylation and 
increases the amount of ISGF3 that is formed in 
response to IFN-I. ChIP and ChIP-seq analysis revealed 
that the ISGF3 contained T404A STAT2 was unable to 
correctly recognize the ISRE elements. 
Conclusion: We discovered a dominant post-
translational modification that is essential for the full 
response to IFN-I, the phosphorylation of STAT2 on 
T404, as shown by the dramatic effect of the 
phosphorylation-deficient T404A mutation on the antiviral 
activity of IFN-β, both in vitro and in vivo. The 
phosphorylation of STAT2 on T404 is a critical regulator 
of IFN-mediated virus defense, not only by enabling 
efficient eradication of the virus, but also by preventing 
over-reaction to IFN-I. Our data also suggest that 
inflamed tissues might respond to IFN-I better when T404 
phosphorylation is elevated, to improve the resolution of 
infections.  
References: 1.Ablasser, A. & Chen, Z.J. cGAS in action: 
Expanding roles in immunity and inflammation. Science 
363 (2019). 
2.Yan, N. & Chen, Z.J. Intrinsic antiviral immunity. Nature 
immunology 13, 214-222 (2012). 
3.Ivashkiv, L.B. & Donlin, L.T. Regulation of type I 
interferon responses. Nature reviews. Immunology 14, 
36-49 (2014). 
4.Budhwani, M., Mazzieri, R. & Dolcetti, R. Plasticity of 
Type I Interferon-Mediated Responses in Cancer 
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Introduction: Over 60 years after their discovery, we still 
struggle to understand exactly how interferons inhibit 
viruses. Our gap in knowledge stems, on one hand, from 
the sheer number of interferon-stimulated effector genes 
(ISGs), of which only few have been characterized in 
mechanistic detail. On the other hand, our knowledge of 
ISG transcription is constantly evolving. We know that 
different regulatory mechanisms greatly influence the 
quality, magnitude, and timing of ISG expression, all of 
which may contribute to the antiviral mechanism of 
interferons. Deciphering these regulatory mechanisms is 
indispensable for understanding this critical first line of 
host defense, and for harnessing the power of interferons 
in novel antiviral therapies. The transcription of ISGs is 
classically triggered via activation of the JAK-STAT 
pathway, however, an increasing body of evidence 
reports the existence of non-canonical pathways and 
transcription factors that coordinate ISG 
expression. Here, we characterize the first ETS 
transcription factor family member as a regulator of non-
canonical ISG expression: E74-like ETS transcription 
factor 1 (ELF1).  
Methods: We used molecular virology techniques and 
high-content microscopy to quantify infection with eight 
diverse RNA and DNA viruses in the presence or 
absence of human ELF1. A local Elf1-knockdown in the 

airways was used to determine the physiological 
relevance of Elf1 during influenza A infections in mice. 
Genes differentially expressed upon ELF1 wild type 
expression were determined by RNAseq and validated by 
qRT-PCR. We used ChIPseq to comprehensively map 
genomic regions bound by endogenous ELF1 at steady-
state and post interferon-stimulation.  
Results: ELF1 potently restricted propagation of all 
viruses tested in our study, and was a critical component 
of the antiviral response in vitro and in vivo. Interestingly, 
ELF1-mediated inhibition was only observed at multi-, 
and not single cycle viral replication. ELF1 did not 
regulate expression of type I, II or III interferons, and 
ELF1’s antiviral effect was not abolished by the absence 
of STAT1, nor by inhibition of JAK phosphorylation. The 
transcriptional program raised by ELF1 was vast and 
comprised over 400 potentially antiviral genes, which are 
almost entirely distinct from those known to be induced 
by interferon. Gene ontology analyses implied that ELF1-
differentially-expressed-genes might induce an additional 
round of antiviral signaling. Finally, ELF1 shows 
differential genomic binding upon interferon-stimulation, 
suggesting a dynamic role for ELF1-driven gene 
expression.  
Conclusion: Our findings reveal a previously overlooked 
mechanism of non-canonical ISG regulation by an ETS 
transcription factor and provide evidence for a critical 
secondary wave of antiviral protection that adds both 
“quality” and “time” to the type I interferon response. 
Disclosure of Interest: None Declared 
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Introduction: The innate immune system is the first line 
of defense against virus infections and represents a key 
barrier to spillover of viruses from other species. Virus-
host interactions that permit and restrict virus 
transmission and dissemination within and across 
species are not well established. Understanding these 
dynamics will be critical for predicting novel viral 
emergence from zoonotic reservoirs. 
Methods: To better understand how the innate immune 
system constrains transmission we used ‘dirty’ pet store 
mice and co-housed these animals with clean laboratory 
mice. This ‘dirty’ mouse model offers a platform for 
studying the transmission of viruses between hosts via 
natural mechanisms. We co-housed pet store mice with 
either wild type laboratory mice or mice that are deficient 
in type I, type III, and type I and III interferon receptor 
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knockout mice to study the dynamics of virus 
transmission and adaptation of the mouse virome. After 
cohousing we analyzed the transcriptomes of various 
tissues of both the pet store mice and the laboratory mice 
to identify active virus infections. Additionally, we 
examined the number of mutations that occurred after 
transmission as well as potential bottlenecks driven by 
interferon responses. 
Results: We identified the transmission and 
dissemination of dozens of natural mouse viruses, with 
differential phenotypes between wild type and interferon 
receptor deficient animals. We were observed 
dissemination of viruses from the small intestine to the 
liver. For example, dissemination of astrovirus readily 
occurred in the absence of interferon but was blunted in 
wild type mice. Experiments are now ongoing to use this 
model to determine innate immune control of viral 
spillover from related species using the bedding from pet 
store rats. 
Conclusion: We have determined that this model system 
can be used to study how interferon responses impacts 
transmission and evolution of natural rodent pathogens. 
Future experiments will unravel the host and virus factors 
involved in inter and intra species transmission. 
Disclosure of Interest: None Declared 
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Introduction: Influenza virus primarily targets the lungs, 
but dissemination and damage to heart tissue also occurs 
in severe infections and is a significant problem in 
humans. Despite this knowledge, influenza virus-induced 
cardiac pathogenesis and its underlying mechanisms 
have been difficult to study due to a lack of small animal 
models. In humans, polymorphisms in the gene encoding 
interferon-induced transmembrane protein 3 (IFITM3), an 
antiviral restriction factor, are associated with 
susceptibility to severe influenza, but whether IFITM3 
deficiencies contribute to other aspects of pathogenesis, 
including cardiac dysfunction, is unknown.  
Methods: We generated a new IFITM3 knockout (KO) 
mouse model on a pure C57BL/6 background via 
CRISPR/Cas9 gene targeting. We subsequently 
performed intranasal infections with H1N1 influenza A 
virus strain PR8 in WT and KO mice. We compared 
weight loss, survival, and virus titers in various organs. To 
study effects of virus in the heart we performed 
electrocardiogram and echocardiogram measurements 
on WT and KO mice before and after infection. We further 

examined heart tissue by Masson's trichrome staining of 
tissue sections, quantitative PCR for fibrotic genes, and 
cytokine ELISA. 
Results: We observed increased weight loss and 
mortality in IFITM3 KO mice following influenza A virus 
infection. This enhanced pathogenesis correlated with 
increased replication of virus in specific organs, including 
the lungs, spleens, and hearts, of KO mice relative to WT 
mice. Exploring the effects of virus on the heart, we found 
that IFITM3 KO mice exhibited normal cardiac function at 
baseline, but developed severely aberrant electrical 
activity upon infection, including decreased heart rate and 
irregular, arrhythmic RR (interbeat) intervals. In contrast, 
WT mice exhibited a mild decrease in heart rate upon 
infection without irregularity of RR intervals. Heightened 
cardiac virus titers and electrical dysfunction in KO 
animals was accompanied by increased activation of 
fibrotic pathways, including IL-6 production, and fibrotic 
lesions in the heart.  
Conclusion: Our findings reveal an essential role for 
IFITM3 in controlling influenza virus replication and 
pathogenesis in heart tissue and establish IFITM3 KO 
mice as the first model to study influenza virus-induced 
cardiac dysfunction. 
Disclosure of Interest: None Declared 
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Introduction: Liver fibrosis (LF) occurs as a 
consequence of chronic inflammation and is 
characterized by excess deposition of abnormal 
extracellular matrix (ECM). Unchecked LF often leads to 
cirrhosis and hepatocellular carcinoma, which are 
important causes of global mortality. Previously, we have 
reported that mice lacking Suppressor of Cytokine 
Signaling 1 (SOCS1) show increased LF, accompanied 
by activation of hepatic stellate cells (HSC), a key player 
in the pathogenesis of LF. The goal of this study is to 
characterize the regulatory functions of SOCS1 in HSC 
activation during hepatic fibrogenic response. 
Methods: We generated mice lacking SOCS1 in HSC 
(Socs1fl/flLratCre). These and control (Socs1fl/fl) mice were 
treated with the carbon tetrachloride (CCl4) to induce LF. 
Liver damage and the extent of fibrosis were evaluated 
by histopathology and hydroxyproline content. 
Upregulation of ECM components, and modulation of 
ECM remodeling enzymes that characterize the hepatic 
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fibrogenic response, and the expression of inflammatory / 
fibrogenic cytokines and chemokines were assessed by 
qRT-PCR and western blot. Further, we have 
characterized the infiltration of immune cells in these 
mice using flow cytometry. Primary HSCs isolated from 
SOCS1-deficient and control mice were evaluated for 
their responsiveness to inflammatory and fibrogenic 
cytokines. 
Results: Following exposure to CCl4, Socs1fl/flLratCre 
mice showed increased LF compared to control mice, 
associated with increased activation of HSC, collagen 
deposition and loss of hepatic lobular architecture. 
Socs1fl/flLratCre livers showed increased expression of 
genes encoding smooth muscle actin (Sma), collagen 
alpha 1 (Col1a1) and matrix metalloproteases (MMP: 
Mmp2, Mmp9), altered expression of genes encoding 
tissue inhibitor of MMPs (TIMP: Timp1, Timp2 and 
Timp4) and increased expression of chemokines and 
cytokines (Ccl2, Pdgfb). The livers of Socs1fl/flLratCre mice 
displayed increased mononuclear cell infiltration, 
specifically proinflammatory monocytes. SOCS1-deficient 
HSCs showed heightened basal activation and showed 
elevated expression of cytokines that can modulate 
immune cell recruitment and functions. 
Conclusion: SOCS1 is an important endogenous 
regulator of HSC activation during hepatic fibrogenic 
response. Hence, SOCS1 exerts its anti-fibrotic functions 
possibly by modulating the expression of ECM 
remodeling enzymes as well as cytokines and 
chemokines expression. These findings raise the 
possibility of using SOCS1-based therapeutics to control 
liver fibrosis. 
References: 1.Takafumi Yoshida et al,  SOCS1 Is a 
Suppressor of Liver Fibrosis and Hepatitis-induced 
Carcinogenesis. 
J. Exp. Med.J. 2004; 1701–1707. 
2.Kandhi R et al. Negative regulation of the hepatic 
fibrogenic response by suppressor of cytokine signaling 1 
Cytokine. 2015; 82:58-69. 
3.Mederacke et al.Fate-tracing reveals hepatic stellate 
cells as dominant contributors to liver fibrosis 
independent of its etiology.Nat Commun. 2013 ; 4: 2823. 
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Doyle1,3,* 
1Clinical Medicine, 2Genetics, 3TCIN, TCD, Dublin, 
Ireland 
 
Introduction: Choroidal neovascularization (CNV) is one 
end stage of the blinding disease AMD. Age-related 
macular degeneration (AMD) is a progressive disease 

effecting 1 in 10 people over the age of 55, resulting in 
central vision loss. We have previously shown that 
Interleukin-18 (IL-18) can attenuate experimental CNV 
implying it has potential as an immunotherapy for wet 
age-related macular degeneration. However, the cellular 
mechanisms through which IL-18 confers this protection 
are unclear. This study characterizes the signaling 
pathways and changes in cellular organization initiated by 
IL-18 using experimental models of CNV. 
Methods: CNV was induced by laser photocoagulation 
(532 nm, 140mW, 100ms, 50-um spot size, three spots 
per eye) in wild-type C57BL/6J and Il18-/-mice and in a 
second cohort of C57BL/6J mice receiving either an intra-
vitreal injection of IL-18 (0.3 ng) immediately after laser 
burn or daily intra-peritoneal injections of IL-18 (100 
ug/kg). Retinal pigment epithelium (RPE) flatmounts were 
harvested 1, 3, 7 and 14 days post CNV induction and 
stained for fibroblasts, immune cells, pericytes and 
epithelial-mesnchymal transition markers; retinas were 
harvested for ELISA. In vitro human retinal 
microvasculature endothelial cells (HRMECs) were used 
to assay for the direct effect of IL-18 treatment on 
endothelial cell function. 
Results: In addition to reducing the volume of the 
choroidal neovascular lesions 7 days post laser injury, IL-
18 treatment results in marked changes in cellular 
morphology observed in CNV flatmounts at early 
timepoints. In particular, accelerated infiltration of 
macrophages into the CNV lesion was observed in IL-18 
treated animals.  
Conclusion: Overall, our data indicate a possible role for 
IL-18-induced macrophage activation in resolving 
vascular integrity in the eye. 
  
Disclosure of Interest: None Declared 
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INTERLEUKIN-33 PROMOTES CENTRAL NERVOUS 
SYSTEM SYNAPSE REMODELING 
I. D. Vainchtein1,*, H. Nakao-Inoue1, G. Chin1, A. V. 
Molofsky1 
1Department of Psychiatry, UCSF, San Francisco, United 
States 
 
Introduction: Innate immunity drives tissue remodeling 
in many organs. In the central nervous system (CNS), 
synapses between nerve cells continuously remodel 
during development and learning, raising the question of 
how innate immune signals may regulate this process. 
We previously demonstrated that the IL-1 family cytokine 
Interleukin-33 (IL-33) is locally produced by brain stromal 
cells1. We found that IL-33 limits synapse numbers in the 
developing brain by promoting synapse engulfment by 
microglia, the CNS resident macrophages that are the 
primary cells expressing the receptor IL1RL1/ST2. These 
data suggest that IL-33 signaling may serve homeostatic 
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functions in regulating synapse numbers in the 
developing brain. To determine how IL-33 regulates 
microglial functions when neural circuits are perturbed, 
we adapted a visual deprivation paradigm to study the 
role of IL-33 signaling in the visual cortex. We first 
performed a detailed analysis of how IL-33 signaling 
acutely impacts microglia in this brain region at the 
transcriptomic and epigenomic levels. Subsequently, we 
tested whether IL-33 signaling to microglia is required for 
neural circuits remodeling in the visual cortex. 
Methods: We performed RNA-sequencing and Assay for 
Transposase-Accessible Chromatin using sequencing 
(ATAC-sequencing) on FACS sorted mouse P30 cortex 
microglia 4 hours after intracerebroventricular (i.c.v.) 
injection of IL-33. To establish whether IL-33 signals 
directly to microglia, IL-33 was injected into P30 wild type 
(WT) and mice where the IL-33 receptor, ST2, was 
specifically deleted from microglia (Cx3cr1-Cre: Il1rl1f/f). 
For functional assays we performed a standard 
‘monocular deprivation paradigm’ after IL-33 loss of 
function. In this model, one eye is sutured closed during 
the visual critical period (P27-32), which leads to a 
characteristic changed neuronal activity in the vision 
centers in the brain. Mice were sacrificed at P30, and 
neuronal activity was quantified by immunohistochemistry 
for c-Fos and Arc. 
Results: We found that increased levels of IL-33 lead to 
a heightened immune activity of microglia, including many 
genes implicated in a healthy synapse homeostasis. Our 
data indicates that IL-33 acts directly onto microglia, as 
removing the receptor for IL-33 abolishes this effect. We 
have established expression of IL-33 during the critical 
visual period and are quantifying the effects of IL-33 on 
neuronal activity after monocular deprivation. 
Conclusion: Our published work demonstrated a role of 
IL-33 in synapse development and our ongoing work 
reveals direct signaling to microglia in the visual cortex, 
thus establishing a paradigm for studying how the 
developing brain adapts to alterations in brain function. 
As neuronal synapse remodeling is essential for proper 
CNS development and dysfunctional in 
neurodevelopmental diseases, these studies may reveal 
new immune based treatment targets for diseases like 
autism, epilepsy and schizophrenia. 
References: 1Vainchtein ID, Chin G, Cho FS, Kelley KW, 
Miller JG, Chien EC, Liddelow SA, Nguyen PT, Nakao-
Inoue H, Dorman LC, Akil O, Joshita S, Barres B, Paz JT, 
Molofsky AB, Molofsky AV. Astrocyte-derived interleukin-
33 promotes microglial synapse engulfment and neural 
circuit development. Science. 2018 359(6381):1269-
1273. 
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SARM REGULATES IL-1 PRODUCTION YET 
CONTRIBUTES TO PYROPTOSIS FOLLOWING AIM2 
INFLAMMASOME ACTIVATION 
M. Carty1,*, J. Kearney1, R. Sugisawa1, K. A. Shanahan1, 
A. G. Bowie1 
1School of Biochemistry and Immunology, Trinity 
Biomedical Sciences Institute, Trinity College Dublin, 
Dublin, Ireland 
 
Introduction: Assembly of the AIM2 inflammasome in 
response to cytosolic DNA leads to the activation of 
caspase 1. Caspase 1 then processes pro-IL-1b into 
mature IL-1β and also cleaves gasdermin D (GSDMD). 
Cleaved GSDMD is necessary for both IL-1b release and 
pyroptosis, but what controls the relative amount of 
cytokine secretion versus pyroptotic cell death after 
NLRP3 activation was not known. We recently reported 
that following NLRP3 activation, the TIR domain-
containing protein SARM inhibits IL-1β production but 
contributes to pyroptosis, via mitochondrial depolarisation 
(MDP). Here we wanted to determine if SARM has similar 
regulatory effects on the AIM2 inflammasome. 
Methods: We evaluated activation of the NLRP3 and 
AIM2 inflammasomes in murine macrophages from wild 
type and SARM KO (Sarm1-/-) mice. After macrophage 
priming by LPS, the AIM2 inflammasome was activated 
by poly(dA:dT) transfection, while the NLRP3 
inflammasome was activated by nigericin. IL-1β 
production from macrophages or from HEK 293 cells 
where the inflammasome was reconstituted was 
measured by ELISA, and cell death by pyroptosis was 
measured using the LDH assay. 
Results: We found that SARM limits IL-1β production 
following NLRP3 stimulation, via its TIR domain, by 
inhibiting the interaction between NLRP3 and ASC 
proteins, leading to reduced caspase 1 activation. SARM 
co-immunoprecipitated with both NLRP3 and ASC. 
Concomitantly,  SARM contributes to pyroptosis after 
NLRP3 inflammasome activation by clustering at the 
mitochondria and causing MDP. Interestingly, following 
AIM2 inflammasome activation IL-1β production from 
macrophages and caspase-1 activation in cells lacking 
SARM were both increased compared with wild type 
macrophages. Also similar to what was seen for NLRP3 
activation, AIM2-dependent pyroptosis was decreased in 
macrophages lacking SARM. 
Conclusion: We conclude that SARM inhibits IL-1β 
production but contributes to pyroptosis following AIM2 
inflammasome activation. Therefore SARM appears to 
regulate inflammasome outcomes, IL-1β production and 
pyroptosis, in the same way following either NLRP3 or 
AIM2 stimulation. 
  
References:         1. Evavold CL, Ruan J, Tan Y, Xia S, 
Wu H, Kagan JC. The Pore-Forming Protein Gasdermin 
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D Regulates Interleukin-1 Secretion from Living 
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        2. Carty M, Kearney J, Shanahan KA, Hams E, 
Sugisawa R, Connolly D, Doran CG, Muñoz-Wolf N, 
Gürtler C, Fitzgerald KA, Lavelle EC, Fallon PG, Bowie 
AG. Cell Survival and Cytokine Release after 
Inflammasome Activation Is Regulated by the Toll-IL-1R 
Protein SARM. Immunity S1074-7613(19)30185-2 (2019).  
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A MULTI-COMPONENT BACTERIAL TOXIN INCITES 
HOST INFLAMMATION VIA THE NLRP3 
INFLAMMASOME 
A. Mathur1,*, S.  Feng1, J. A. Hayward2, C. Ngo1, D. Fox1, 
S. M. Man1 
1Department of Immunology and Infectious Disease, The 
John Curtin School of Medical Research, 2Research 
School of Biology, Australian National University, 
Canberra, Australia 
 
Introduction: Interleukin (IL)-1 family cytokines including 
IL-1beta and IL-18 are released in response to host 
recognition of the pathogen via the inflammasome. 
Certain intracellular bacteria require cytosolic access to 
activate the inflammasome, however, how extracellular 
bacteria are sensed by the inflammasome in the 
cytoplasm remains unclear. 
Methods: We used biochemical, molecular and imaging 
approaches to examine the molecular mechanism 
underlying the activation of the inflammasome in 
response to an extracellular pathogen Bacillus cereus. 
  
Results: We identified a tripartite enterotoxin of B. cereus 
called haemolysin BL (HBL) as the novel activator of the 
NLRP3 inflammasome capable of triggering robust 
secretion of IL-1beta and IL-18 in primary macrophages. 
The multi-component toxin assembled in a specific and 
linear order on the mammalian cell membrane to form a 
lytic pore, which induces potassium efflux and activates 
the NLRP3 inflammasome. Furthermore, HBL-producing 
B. cereus induced elevated level of IL-18 in serum and 
peritoneal cavity. The overt inflammation led to rapid 
lethality in the host within 20h of infection via the NLRP3 
inflammasome. B. cereus-induced lethality and overt 
inflammation was completely abrogated with 
administration of the NLRP3 inhibitor, MCC950. 
  
Conclusion: Overall, our results indicate that intracellular 
sensing of a toxin secreted by an extracellular bacterium 
is critical for the innate immune recognition of infection. 
The overt inflammation caused during fulminant bacterial 
infections can be prevented by therapeutic modulation of 
the inflammasome. 
Disclosure of Interest: None Declared 
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PIVOTAL ROLES OF THE CX3CL1-CX3CR1 AXIS IN 
SKIN CARCINOGENESIS 
Y. Ishida1,*, Y. Kuninaka1, Y. Yamamoto1, M. Nosaka1, F. 
Furukawa1, N. Mukaida1, T. Kondo1 
1WAKAYAMA MEDICAL UNIVERSITY, Wakayama, 
Japan 
 
Introduction: We proved that CX3CL1 protein 
expression and CX3CR1+ macrophages were observed 
in human skin cancer tissues. Similarly, we observed the 
enhancement of CX3CL1 expression and the abundant 
accumulation of CX3CR1+ tumor-associated 
macrophages (TAMs) with M2-like phenotypes in the skin 
carcinogenesis process induced by the combined 
treatment with 7,12-dimethylbenz-(a)anthracene (DMBA) 
and 12-O-tetradecanoylphorbol-13-acetate (TPA). 
Methods: Skin tumors were induced by two-step 
application of DMBA and TPA. First, 25 µg of DMBA in 
100 µl of acetone was applied onto the shaved dorsal 
skin of the mice. One week later, 30 µg of TPA in 100 µl 
of acetone was applied topically twice a week for 20 
weeks. Tumor development was monitored on a weekly 
basis and lesions greater than 2 mm in length were 
counted as positive. 
Results: In this mouse skin carcinogenesis process, 
CX3CR1+ TAMs exhibited M2-like phenotypes with the 
expression of Wnt3a and angiogenic molecules including 
vascular endothelial growth factor (VEGF) and matrix 
metalloproteinase (MMP)-9. Compared to wild-type mice, 
CX3CR1-deficient mice showed fewer numbers of skin 
tumors with a lower incidence. Concomitantly, M2-
macrophage numbers and neovascularization reduced 
with the depressed expression of angiogenic factors and 
Wnt3a. 
Conclusion: The CX3CL1-CX3CR1 axis can crucially 
contribute to skin carcinogenesis by regulating the 
accumulation and functions of TAMs. Thus, this axis can 
be a good target for preventing and/or treating skin 
cancers. 
Disclosure of Interest: None Declared 
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IMMUNOSUPPRESSION BY CX3CR1-DEPENDENT 
MONOCYTES IN CANCERS: A REAL-TIME 
INTRAVITAL CHARACTERIZATION 
K. Jung1,* on behalf of Lab of Cancer Immunology and In 
Vivo Imaging 
1Department of Anatomy and Cell Biology, College of 
Medicine, Seoul National University, Seoul, Korea, 
Republic Of 
 
Introduction: Colorectal cancer (CRC) is the leading 
cause of cancer-related deaths worldwide. However, 
current anti-VEGF therapies for CRC provide limited 
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survival benefit as tumors rapidly develop resistance to 
these agents. 
Methods: We have developed a miniaturized confocal 
endomicroscopy technique for spontaneous CRC models 
in mice. We recently also established a novel abdominal 
imaging window. These unique systems enable us to 
monitor the CRC and its immune microenvironment 
longitudinally with a video-rate intravital multi-photon 
microscope. 
Results: Using these in vivo imaging methods and CRC 
models, we have uncovered an immunosuppressive role 
for non-classical Ly6Clowmonocytes that mediates 
resistance to anti-VEGFR2 treatment. We found that the 
chemokine CX3CL1 was upregulated in both human and 
murine tumors following the VEGF signaling blockade, 
resulting in recruitment of CX3CR1+Ly6Clowmonocytes 
into the tumor. We also found that treatment with VEGF-A 
reduced expression of CX3CL1 in endothelial cells. 
Intravital microscopy revealed that CX3CR1 is critical for 
Ly6Clowmonocyte transmigration across the endothelium 
in tumors. Moreover, Ly6Clowmonocytes recruit 
Ly6G+neutrophils via CXCL5 and produce IL-10, which 
inhibits adaptive immunity. Preventing Ly6Clowmonocyte 
or Ly6G+neutrophil infiltration into tumors enhanced 
inhibition of tumor growth with anti-VEGFR2 therapy. 
Furthermore, we developed a gene therapy using a 
nanoparticle formulated with a siRNA against CX3CL1, 
which reduced Ly6Clowmonocyte recruitment and 
improved outcome of anti-VEGFR2 therapy in mouse 
CRCs. 
Conclusion: Taken together, we identified 
immunosuppressive non-classical Ly6Clowmonocytes as 
key players in tumor resistance to anti-angiogenic therapy 
in CRCs. We also revealed molecular mechanisms 
underlying anti-angiogenic treatment resistance, 
suggesting potential immunomodulatory strategies to 
enhance the long-term clinical outcome of anti-VEGF 
therapies, proven by state-of-the-art in vivo imaging 
modalities 
Disclosure of Interest: None Declared 
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Introduction: Lung cancer is by far the commonest 
cause of cancer-related death. Small cell lung cancer 
(SCLC) is a highly aggressive form of lung cancer that 
that accounts for 15-20% of all new diagnosis. SCLC is 

characterized by rapid growth, acquisition of therapeutic 
resistance and widespread metastasis which culminates 
in a dismal overall 5-year survival rate of less than 
5%. Inactivating mutations in both TP53and RB1are 
characteristic of SCLC, however this is always in 
combination with additional oncogenic events 
including MYCamplification which is observed in 20-40% 
of cases. Signal transducer and activator of transcription 
3 (STAT3) is a transcription factor critical for cellular 
growth, differentiation, immune function, metabolism and 
survival. Constitutive STAT3 activation is observed in 
approximately 50% of human cancers where it is 
predominantly linked to tumour progression and poor 
outcome. However, the role of STAT3 in SCLC has not 
been studied. Therefore, we generated genetically 
engineered mouse models in which we could specifically 
delete pRband Trp53and over-express MYC in the lung 
epithelium (RPM mice). These mice rapidly develop 
SCLC with features common to human SCLC. Crossing 
RPM mice to STAT3loxP/loxPmice (RPMS mice) enabled us 
to determine the role of STAT3 deletion specifically from 
the tumour cells which revealed that the loss of STAT3 
results in a significant reduction in the size and number of 
primary tumours and increased survival of these animals. 
Intriguingly, whilst we observed diminished primary 
tumour growth, the loss of STAT3 led to a significant 
increase in metastatic spread. RNA-Sequencing analysis 
of primary tumour cells isolated from the lungs of RPM 
and RPMS mice revealed that the loss of STAT3 drives 
the loss of an innate immune signature. Moreover, 
transplant of primary tumour cell lines from RPM or 
RPMS mice into the flanks of C57BL/6 
or NOD scidgamma (NSG) mice show that the metastatic 
potential of SCLC is curtailed by the immune system.  
Conclusion: Our findings suggest that the loss of STAT3 
from SCLC results in an immunologically “cold” tumour 
facilitating metastasis. It also raises the possibility of 
using immune-stimulatory agents to increase the 
immunogenicity of these tumours as a therapeutic 
approach to patients who have seen no change in 
therapy or outcomes in over three decades. 
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Introduction: Type I IFN has been approved for treating 
solid and blood tumors. However, best results are 
obtained with high doses and the toxic side effects of IFN 
are severely dose-limiting. To curtail cytokine toxicity, we 
developed AcTakines, Activated-by-Targeting Cytokines, 
mutated immunocytokines. 
Methods: As mouse AcTaferon (AFN = type I IFN based 
AcTakine), we use hIFNa2-Q124R, which breaches the 
cross-species barrier and is weakly active on mouse 
cells. Selective targeting is achieved by coupling to single 
domain antibodies recognizing cell-specific surface 
markers.  
Results: In vivo treatment of CD20+ A20 lymphoma or 
B16-CD20+ melanoma tumors with CD20-targeted AFN 
reduced tumor growth similar to high dose WT mIFN 
immunocytokine. In sharp contrast to the latter, however, 
tumor-targeted AFN did not cause systemic toxicity (body 
weight, temperature, blood cell counts). The AFN 
antitumor effect depended on host cell IFNAR1, was lost 
in Batf3ko or CD8-depleted animals, and in mice lacking 
IFNAR1 on CD11c+ cells, indicating the critical 
involvement of conventional DC (cDC). Furthermore, 
selective targeting of AFN to Clec9A+ XCR1+ cDC1 was 
sufficient to cause tumor stasis, without toxicity, in mouse 
melanoma and breast carcinoma, and in a human 
lymphoma model in humanized mice.2 When combined 
with immunogenic chemotherapy, low-dose TNF, or 
immune checkpoint blockade, complete tumor regression 
and long-lasting tumor immunity were observed, still 
without adverse effects. 
Conclusion: Collectively, our findings indicate that 
tumor- or DC-targeted AFNs provide novel, highly 
efficient and safe cancer immunotherapies, synergizing 
with existing therapies to completely eradicate tumors, 
and capable of converting immunologically “cold” into 
“hot” tumors. In case of DC-targeting, there is no need for 
tumor-specific markers or ex vivo cell manipulations, in 
contrast to other cellular therapies, and generic 
application is possible in a broad range of malignancies. 
References: Cauwels et al., OncoImmunology 2017 
Cauwels et al., Cancer Research 2018 
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THE GAIN-OF-FUNCTION STAT5B N642H MUTATION 
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Introduction: Mature T-cell leukemias/lymphomas 
(MaTCL) are a group of rare haematological 
malignancies of mostly incurable prospects due to limited 
efficient therapies and faithful pre-clinical models. STAT5 
transcription factors are critical downstream effectors of 
cytokine and growth factor signalling through the 
JAK/STAT pathway, particularly in the hematopoietic 
compartment. The two gene products, STAT5A and 
STAT5B, play important roles in cell proliferation, survival 
and differentiation. It is increasingly evident that 
hyperactive JAK/STAT signalling plays a role in these 
MaTCL diseases. Notably, a hotspot gain-of-function 
(GOF) mutation in STAT5B, N642H, has been found in 
over 100 patients with T-cell neoplasia, and is associated 
with more aggressive disease, therapy resistance and 
worse prognosis.  
Methods: To investigate the role of STAT5B N642H in 
MaTCL, we expressed the STAT5B mutant in cytokine-
dependent Ba/F3 lymphoid cells, and we generated a 
transgenic mouse model harbouring moderate expression 
of human STAT5B N642H in the hematopoietic 
compartment. Using this trangenic mouse model, we 
performed syngeneic transplant experiments to assess T-
cell transformation. 
Results: Here, we show in Ba/F3 cells that the N642H 
mutation renders STAT5B more sensitive to cytokine-
induced activation. Notably, STAT5B N642H transgenic 
mice rapidly develop aggressive mature CD8+ T-cell 
disease, suggesting that CD8+ T-cells are particularly 
susceptible to transformation by this mutation. 
Examination of these mice revealed prominent infiltration 
of neoplastic T-cells into peripheral organs including lung, 
skin, brain and liver. Interestingly, in addition to CD8+ T-
cells, infiltration of CD4+ as well as γδ T-cells was also 
observed in various organs of the STAT5B N642H mice, 
suggestive of STAT5B N642H-driven transformation of 
other T-cell lineages. This would be more consistent with 
human patients carrying this mutation, which suffer 
predominantly from MaTCL of CD4+ as well as 
aggressive γδ T-cell subtypes. Indeed, isolation and 
transplantation of γδ T-cells from donor STAT5B N642H 
transgenic mice into immunocompetent recipients 
resulted in the rapid development of a γδ T-cell 
neoplasia, demonstrating the transforming capacity of 
STAT5B N642H in multiple T-cell lineages. 
Conclusion: Overall, these data highlight the aggressive 
nature of the STAT5B N642H driver mutation in MaTCL. 
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Furthermore, investigating and modelling the 
transformation of various T-cell lineages by STAT5B N642H 
will allow us to develop novel pre-clinical models more 
closely recapitulating human MaTCLs, which are urgently 
needed to assist with testing new treatment strategies.  
Disclosure of Interest: None Declared 
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IL-15 DEFICIENT COLON CARCINOMAS HAVE 
DECREASED CYTOLYTIC LYMPHOCYTES AND 
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Introduction: Previous studies have shown that loss of 
IL-15 expression within patient’s colorectal tumors 
correlates with decreased tumor infiltrating T cells, 
increased metastasis, and decreased patient survival. To 
better understand how IL-15 expression regulates tumor-
associated immune cells and determine the importance of 
IL-15 expressed by the tumor cells, we developed a 
mouse system to model this by generating MC-38 tumor 
cells deficient in IL-15 using Clustered Regularly 
Interspaced Short Palindromic Repeats (CRISPR)/Cas9 
system. The MC-38 cells are ideal for this as the tumor 
cells are the dominant source of sIL-15 complexes in the 
TME, while CT26 colon carcinoma cells do not express 
sIL-15 complexes. 
Methods: After one round of deletion, we have generated 
MC-38 cells that lack one IL-15 allele and expressed 
decreased levels of soluble IL-15 complexes.  IL-15 
deficient MC-38 cells and wildtype (Wt) MC-38 cells were 
implanted subcutaneously into Wt mice and tumor growth 
measured. Additionally, immune cells in tumors were 
analyzed at earlier time points. RNAseq of tumor-
associated myeloid cells was conducted in WT MC-38 
tumors treated with neutralizing IL-15 antibody. 
Results: Surprisingly, deletion of one IL-15 allele was 
sufficient to affect tumor growth as IL-15-deficient MC-38 
tumors grew faster than Wt MC-38 tumors but had similar 
growth kinetics in vitro. Furthermore, IL-15-deficient MC-
38 tumors harbored less CD8 T cells and NK cells than 
Wt tumors; the number of CD4 T cells was similar in both 
Wt and Il-15 deficient tumors.  Interestingly, these tumors 
also had increased CD11b+Ly6G+ and 
CD11b+Ly6ChiLy6G- myeloid cells (putative MDSCs).  
Gene expression analysis of myeloid cells showed that 
blocking IL-15 in tumors increased expression of CXCL4, 
CD206, Arginase 1, and tryptophan 2,3-dioxygenase 
(TDO) and decreased IL-12β and IL-6. 
Conclusion: These results demonstrate that even 
partially decreasing the levels of IL-15 in the TME is 
sufficient to impact the numbers of CD8 T cells and NK 
cells.  Moreover, the IL-15 expressed therein promotes 

the infiltration or generation of pro-inflammatory myeloid 
cells while suppressing those associated with T cell 
suppressing attributes.  Altogether, these results suggest 
that IL-15 expressed by the tumor cells contributes to 
establishing a microenvironment that supports cytolytic 
lymphocytes, which could be acting directly on 
lymphocytes as well as indirectly by skewing the myeloid 
cell populations. 
References: 1. Mlecnik, B. et al. Functional network 
pipeline reveals genetic determinants associated with in 
situ lymphocyte proliferation and survival of cancer 
patients. 2014. Sci. Transl. Med. 6: 228ra37. 
2. Santana Carrero, R.M. et al. IL-15 is a component of 
the inflammatory milieu in the tumor microenvironment 
promoting antitumor responses. 2019. Proc Natl Acad Sci 
U S A. 116(2):599-608 
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O055 
HUMAN NASAL COMMENSAL STAPHYLOCOCCUS 
EPIDERMIDIS ENHANCES IFN-Λ-DEPENDENT 
IMMUNITY AGAINST INFLUENZA VIRUS  
H. J. Kim1,*, A. Jo1, J. Won1, C. H. Gil1, C.-S. Rhee1 
1Department of Otorhinolaryngology, SEOUL NATIONAL 
UNIVERSITY COLLEGE OF MEDICINE, Seoul, Korea, 
Republic Of 
 
Introduction: The studies on the clear reaction of 
mucosal microbiome with host increasingly take into 
consideration the contribution of mucosal immune 
responses and have also inquired into the immune-
regulatory roles played by the commensal microbes 
residing in respiratory mucosa. Here, we sought to 
determine the interactions between the nasal 
microbiome, Staphylococcus epidermidis and interferon 
(IFN)-related innate immune responses against influenza 
A virus (IAV). 
Methods: S. epidermidis strains were isolated from nasal 
mucus samples of healthy individuals. The effects of 
these mucosa-derived commensal strains on interferon 
(IFN)-dependent innate immunity and IAV infection 
dynamics were tested in vitro using normal human nasal 
epithelial (NHNE) cells and human turbinate mucosa. The 
effects of S. epidermidis on antiviral immunity were also 
tested in vivo using acute IAV infection mouse model. 
Results: Exposure of NHNE cells to nasal mucosa-
derived S. epidermidis increased IFN-λ mRNA and 
secreted protein levels in the absence of viral stimulation. 
In the context of IAV infection, such NHNE exposure to S. 
epidermidis prevented an increase in the viral burden, as 
revealed by IAV PA mRNA abundance, IAV nucleoprotein 
levels, and viral titers. S. epidermidis also enhanced 
transcription of IFN-stimulated genes independently of 
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Toll-like receptor 2 and further induced IFN-λ production 
in IAV-infected cells by promoting phosphorylation of 
interferon regulatory factor 7. In a murine infection model, 
S. epidermidis prevented the spread of IAV to the lungs 
by stimulating IFN-λ innate immunity and suppressing 
IAV replication in the nasal mucosa. 
Conclusion: These findings suggest that human nasal 
microbiome S. epidermidis mediates IFN-λ-dependent 
innate immune responses in nasal mucosa, thereby 
demonstrating the importance of host-bacteria 
commensalism in shaping front-line anti-viral responses 
in respiratory tract. 
Disclosure of Interest: None Declared 
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TYPE I INTERFERON-DRIVEN PATHOGENIC 
ANGIOGENESIS INITIATED BY ANTIMICROBIAL 
KILLING OF B.OLERONIUS DURING FLARE UPS OF 
ROSACEA 
A. Mylonas1,*, H. Hawerkamp2, Y. Wang3, S. Meller2, B. 
Homey2, J. Di Domizio1, L. Mazzolai4, M. Gilliet1, A. 
Hovnanian3, C. Conrad1 
1Department of Medicine, University Hospital of 
Lausanne, Lausanne, Switzerland, 2Department of 
Dermatology, University Hospital of Dusseldorf, 
Dusseldorf, Germany, 3INSERM U1163 , Imagine 
Institute, Paris, France, 4Department of Angiology, 
University Hospital of Lausanne, Lausanne, Switzerland 
 
Introduction: Rosacea is a common inflammatory skin 
disorder characterised by recurrent flare-ups and 
neoangiogenesis, eventually culminating in persistent 
erythema. Cathelicidin antimicrobial peptides and their 
upstream activating protease Kallikrein 5 (KLK5) have 
been implicated in rosacea, yet the pathogenic 
mechanisms that lead to flare-ups remain elusive. 
Results: In gene expression analyses, we find selective 
overexpression of type I interferon (IFN) specifically 
during acute flare-ups of disease. Using an established in 
vivo model of rosacea, we find that IFN expression in situ, 
critically dependent on plasmacytoid dendritic cells 
(pDCs), drives a predominant TH17/22 profile, similar to 
the signature found in our patient cohort. Transgenic mice 
overexpressing KLK5 in the skin recapitulate the 
cathelicidin-pDC-IFN-TH17/22 axis, in support of a 
consistent overarching pathway. Finally, we find that IFN 
cooperates with IL22 to promote survival and proliferation 
of vascular endothelial cells, and in the sprouting of 
dermal microvasculature in vivo. Furthermore, 
B.oleronius, a bacterium that is linked to severity in 
rosacea, is exquisitely sensitive to killing by cathelicidins 
leading to potent activation of pDCs to produce IFN in 
vitro and in vivo. 
Conclusion: Taken together, proteolytic activation of 
cathelicidins, along with skin microbes lead to rapid pDC 
activation and IFN production during flare-ups of rosacea. 

The latter plays a critical role in inducing a predominant 
TH17/22 profile promoting pathogenic angiogenesis. Our 
study identifies a pathogenic KLK5-cathelicidin-pDC-IFN-
IL22 axis in rosacea and mechanistically links B.oleronius 
to the induction of characteristic rosacea skin lesions, 
providing novel actionable targets for treatment along this 
pathway. 
Disclosure of Interest: None Declared 
 
O057 
INHIBITION OF INTERFERON SIGNALING BY 
SHIGELLA EFFECTORS 
A. Voak1, C. Odendall1,* 
1Infectious Diseases, King's College London, London, 
United Kingdom 
 
Introduction: Type I and III interferons (IFN) are antiviral 
cytokines that are induced by pattern recognition 
receptors in response to pathogen associated molecular 
patterns. IFNs signal via JAK/STAT cascades and 
produce interferon-stimulated genes (ISGs), proteins that 
collectively inhibit viral infections. Not surprisingly, a 
number of viruses block IFN signalling by targeting 
different members of the JAK/STAT cascade. The 
antibacterial functions of type I and III IFNs and whether 
bacteria are capable of targeting IFN pathways has not 
yet been studied. Shigellaeare enteric bacterial 
pathogens whose virulence largely depends on their type 
III secretion system. These molecular needles inject 
effectors proteins into host cells, a large number of which 
manipulate innate sensing and signalling. We 
hypothesised that some of these proteins could inhibit 
IFN signalling.  
Methods: We screened Shigellaeffectors for their ability 
to block IFN signalling. Individual effectors were 
expressed in IFN reporter cell lines, subsequently 
activated with different IFN species.  
Results: We found that the ShigellaOspC family of 
effectors differentially blocked IFN signalling. OspC 
effectors were tested for their ability to block 
phosphorylation of STAT1 by western blotting, and ISG 
expression by qRT-PCR. We then analysed the ability 
of Shigellastrains lacking OspC effector proteins to 
replicate within host cells in the presence or absence of 
IFNs. An ospCmutant strain was more sensitive to IFNs 
in an intracellular replication assay.   
Conclusion: In addition to their well known antiviral 
functions, IFNs interfere with bacterial intracellular 
replication. Much like viruses, pathogenic bacteria have 
evolved virulence mechanisms in order to bypass this 
function of the immune system, in the form of type III 
secreted effectors capable of blocking IFN signalling. This 
work uncovers a previously unknown interaction between 
IFNs and bacterial pathogens.  
  
Disclosure of Interest: None Declared 
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O058 
DIFFERENT RESPONSIVENESS TO GM-CSF OF 
BONE MARROW CELLS DETERMINES 
SUSCEPTIBILITY AGAINST MYCOBACTERIUM 
TUBERCULOSIS INFECTION BY REGULATING 
NEUTROPHILIC INFLAMMATION 
E. Choi1,*, S. M. Kang1, S. J. Shin1, K. W. Kwon1 
1Department of Microbiology, Brain Korea 21 PLUS 
Project for Medical Science, Yonsei University College of 
Medicine, Seoul, Korea, Republic Of 
 
Introduction: One of the well-characterized mechanisms 
of tuberculosis (TB) progression is granulocytic 
inflammation caused by neutrophil-mediated lung 
damage. Granulocyte-macrophage colony-stimulating 
factor (GM-CSF), which functions in bone marrow as well 
as lung, is well known for a cytokine playing an important 
role in regulation between inflammation and host 
defense. Here, we employed two different mouse strains, 
C57BL/6J and A/J, to elucidate pathogenesis and 
susceptibility of Mycobacterium tuberculosis (Mtb) 
through in vivo challenge. A/J mice displayed irregular 
and necrotic granulomatous inflammation accompanied 
by more excessive infiltration of neutrophils than 
C57BL/6J at 4 weeks post-infection. When culturing cells 
from bone marrows of two mice strains with GM-CSF in 
vitro, differentiated cells from A/J exhibited much less 
CD11c+MHC-IIhi dendritic cells (DCs) than those from 
C57BL/6J cells. When stimulating DCs prepared from two 
mice strains with LPS, DCs from A/J mice showed low 
expression of surface markers on dendritic cells such as 
CD86 and CD80. Additionally, IL-12p70 production of 
DCs of A/J mice was severely reduced; IL-10 production 
was similar to C57BL/6J DC’s, while IL-1β production 
was highly boosted. DCs from A/J mice also produced 
less amount of nitric oxide which is very crucial for host 
defense against mycobacterial infection. Even from the 
initial stage of cell culture, the percentage of 
CD11b+Ly6Ghi cells was already higher while 
CD11b+Ly6GloLy6C+ were lower than those of C57BL/6J. 
Importantly, upregulated CD11b+Ly6Ghi cell population 
was maintained during GM-CSF culture in A/J. 
Conclusion: These data suggest that different 
responsiveness against GM-CSF may lead to impaired 
DC generation with enhanced neutrophil survival, 
resulting as susceptibility to Mtb infection. We are 
currently under investigation whether such neutrophilic 
environment in susceptible mouse is due to low 
expression of GM-CSF receptors or not enough in vivo 
quantity of GM-CSF for DC generation. Furthermore, we 
are checking if the differences between bone marrow cell 
contents can determine susceptibility. 
Disclosure of Interest: None Declared 
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CPG ODN D35 IMPROVES THE RESPONSE TO LOW-
DOSE ABBREVIATED PENTOSTAM TREATMENT 
SCHEDULE IN NON-HUMAN PRIMATE MODEL OF 
CUTANEOUS LEISHMANIASIS 
S. Thacker1, D. Ireland1, B. Bonnet2, F. Modabber2, B. 
Arana2, D. Verthelyi1,* 
1Office of Biotechnology Products, US-Food and Drug 
Administration, Silver Spring, United States, 2Drugs for 
Neglected Diseases initiative, Drugs for Neglected 
Diseases initiative, Geneva, Switzerland 
 
Introduction: Cutaneous leishmaniasis (CL) affects the 
lives of 0.7-1 million people every year causing lesions 
that take months to heal.  These lesions can result in 
disfiguring scars that harbor parasites, thus acting as 
reservoirs that perpetuate the disease.  Antimonials are 
the 1st line of therapy in CL, however the treatment is 
lengthy and linked to significant toxicities; further, its 
efficacy is variable and resistant parasites are emerging.  
Shorter or lower dose antimonial treatment regimens, 
which would decrease the risk of adverse events and 
improve patient compliance, have shown reduced 
efficacy and further increase the risk of antimonial-
resistant strains emerging. The progression of lesions in 
CL is partly determined by the immune response it elicits, 
and previous studies showed that administration of 
immunomodulatory type D CpG ODNs, magnifies the 
immune response to leishmania and reduces lesion 
severity in nonhuman primates (NHP) challenged with L. 
major or L. amazonensis.   
Methods: Fifteen rhesus macaques were challenged with 
3x106 L major parasites/challenge site (L. major 
metacyclic promastigotes, clone V1 promastigotes 
(MHOM/IL/80/Friedlin). After 8 days, 8 macaques were 
treated with D35 (1mg/kg SC in the thigh). mRNA 
expression in peripheral blood was assessed at day 11 
and compared with baseline. On day 11, 8 macaques 
were then treated with Sbv (5mg/kg/d IM from 11-20 
DPI).  Lesion size was evaulated by a blinded 
investifgator weekly.  Local and systemic gene 
expression were characterized by nanostring, qPcR, and 
Luminex.    
Results: Results show that pentavalent antimonial 
treatment did not modify the ability of D35 to induce type I 
IFNs and macaques treated with D35 plus 5mg/kg 
Pentostam for 10 days had smaller lesions and reduced 
time to re-epithelization. No toxicities were evident during 
the studies, even at doses 10 time higher than those 
used in treatment.  
Conclusion: Our studies in primates show that a single 
dose of innate immune modulator D35 improved the 
response to a low-dose abbreviated antimonial course, 
reducing the severity of the lesions and accelerating 
healing.   No toxicities were evident with D35 at doses 
ten-fold higher than the effective dose. The studies 
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suggest that the combined therapy strategy shows clinical 
promise. 
References: Verthelyi, D., & Klinman, D. M. (2003). 
Immunoregulatory activity of CpG oligonucleotides in 
humans and nonhuman primates. Clinical Immunology, 
109(1), 64-71. 
Flynn, B., Wang, V., Sacks, D. L., Seder, R. A., & 
Verthelyi, D. (2005). Prevention and Treatment of 
Cutaneous Leishmaniasis in Primates by Using Synthetic 
Type D/A Oligodeoxynucleotides Expressing CpG Motifs. 
Infection and Immunity, 73(8), 4948-4954. 
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MONOBODY APPROACH TO TARGET THE DARK 
SIDE OF INTERLEUKIN-22 SIGNALING 
C. Michiels1,*, G. La Sala2, O. Hantschel2, L. Dumoutier1 
1De Duve Institute, UCLouvain, Brussels, Belgium, 
2Swiss Institute for Experimental Cancer Research, École 
polytechnique fédérale de Lausanne, Lausanne, 
Switzerland 
 
Introduction: Interleukin-22 (IL-22) is a cytokine that has 
a beneficial role against infection and colitis. An excess of 
IL-22, on the other hand, is deleterious as it can lead to 
STAT3-mediated diseases such as psoriasis or cancer. 
Therefore, a therapy targeting only a part of IL-22 
signaling would be interesting, as it would provide a 
balance between the deleterious and beneficial effects of 
this cytokine. Towards this purpose, we used 
monobodies targeting STAT3 to inhibit the alternative 
activation of STAT3. Indeed, unlike the classical JAK-
STAT pathway that depends on phosphotyrosines of the 
receptor and SH2 domain of STAT3, the alternative 
pathway is mediated by the C-terminal (C-ter) part of IL-
22R and the coiled-coil domain of STAT3. 
Methods: The effect of monobodies on STAT3 
phosphorylation was first assessed by flow cytometry. 
cMyc-tagged monobody-coding vectors were 
electroporated in Ba/F3 cells expressing different mutants 
of IL-22R. After electroporation, cells were stimulated and 
FACS staining (anti-pSTAT3 and anti-cMyc) was 
performed. STAT3 phosphorylation was compared 
between cMyc- and cMyc+ cells after IL-22 stimulation to 
evaluate the inhibitory potential of our monobodies. 
Finally, the pre-association between IL-22R and STAT3 
was analysed by GST pull down. 
Results: We could show that the monobody targeting the 
coiled-coil domain of STAT3 is able to decrease STAT3 
phosphorylation and that this inhibition is specific to the 
alternative pathway induced by IL-22R. Indeed, the 
inhibitory effect of the monobody on STAT3 
phosphorylation is observed in cells expressing WT or 
tyrosine-deleted IL-22R, but not in C-ter truncated 
receptor. Moreover, this monobody blocks STAT3 
phosphorylation but not STAT1 and STAT5 

phosphorylation. We also show in GST pull down 
experiments that this monobody disrupts the pre-
association between the C-ter part of IL-22R and the 
coiled coil domain of STAT3. 
Conclusion: In conclusion, we show that it is possible to 
selectively modulate one arm of IL-22 signaling by 
targeting the coiled-coil domain of STAT3. We now aim to 
demonstrate the therapeutic potential of such a selective 
inhibition in vivo, in a psoriasis model.  
Disclosure of Interest: None Declared 
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NEUTROPHILS BUT NOT EPITHELIAL CELLS 
REQUIRE TYROSINE KINASE 2 FOR INTERFERON-
LAMBDA-MEDIATED GENE EXPRESSION 
D. Schnepf1,2,*, M. Stanifer3, L. Polcik2, A. Ohnemus2, J. 
Vier4, T. Thamamongood2, H. H. Gad5, R. Hartmann5, G. 
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Freiburg, Freiburg, Germany, 5Department of Molecular 
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Introduction: Janus kinase (JAK) inhibitors targeting 
JAK1/2 are used to treat type I interferonopathies. 
However, viral infections occur frequently as adverse 
events under treatment. JAK-family member tyrosine 
kinase 2 (TYK2) which is associated with type I interferon 
(IFN-α/β) and type III IFN (IFN-λ) receptor complexes 
might represent a superior target. While TYK2 is required 
for IFN-α/β signaling, the role of TYK2 in IFN-λ signaling 
is less clear. 
Methods: We evaluated gene expression in response to 
IFN-α or IFN-λ treatment in TYK2-deficient primary 
mouse epithelial cells, mouse neutrophils and two human 
cell lines in comparison with wild-type controls. We 
further performed survival experiments with mice 
expressing or lacking TYK2 that were treated with saline, 
IFN-α or IFN-λ prior to a lethal infection with a highly 
virulent variant of the influenza A virus strain PR8. 
Results: Tyk2-deficient mouse neutrophils and TYK2-
deficient human HAP1 cells, which were initially derived 
from a chronic myelogenous leukemia patient, showed 
marked defects in IFN-λ-mediated gene expression. In 
contrast primary murine epithelial cells and human A549 
adenocarcinoma cells readily responded to IFN-λ, 
irrespective of TYK2. Furthermore, lack of TYK2 
diminished IFN-α-induced protection of mice against 
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lethal influenza virus infection, but did not impair IFN-λ-
mediated protection. 
Conclusion: Our results demonstrate that the IFN-λ 
signaling pathway in neutrophils differs from that in 
epithelial cells. IFN-λ signaling depends on TYK2 in 
neutrophils but not in epithelial cells. Our findings indicate 
that specific inhibition of TYK2, rather than JAK1/2, could 
represent a superior treatment option for type I 
interferonopathies as such inhibitors would specifically 
block IFN-α/β signaling without affecting the protective 
effects of IFN-λ. 
Disclosure of Interest: None Declared 
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MODULATION OF THE IL-6 SIGNALING PATHWAY IN 
LIVER CELLS BY MIRNAS TARGETING GP130, JAK1 
AND/OR STAT3 
I. Behrmann1,*, F. A. Servais1, M. Kirchmeyer1, M. 
Hamdorf1, N. W. Minoungou1, S. Rose-John2, S. Kreis1, 
C. Haan1 
1University of Luxembourg, Belvaux, Luxembourg, 
2Christian-Albrechts-Universität, Kiel, Germany 
 
Introduction: Interleukin 6 (IL-6)-type cytokines share 
the common receptor glycoprotein 130 (gp130), which 
activates a signaling cascade involving Janus kinases 
(JAKs) and STAT transcription factors. IL-6 and/or its 
signaling pathway is often deregulated in diseases, such 
as chronic liver diseases and cancer. Thus, the 
identification of compounds inhibiting this pathway is of 
interest for future targeted therapies.  
Results: We established novel cellular screening 
systems based on a STAT-responsive reporter gene 
(Cypridina luciferase). Out of a library containing 538 
miRNA mimics, several miRNAs affected hyper-IL-6-
induced luciferase activities. When focusing on candidate 
miRNAs specifically targeting 3’UTRs of signaling 
molecules of this pathway, we identified e.g. miR-3677-5p 
as a novel miRNA affecting protein expression of both, 
STAT3 and JAK1 whereas miR-16-1-3p, miR-4473 and 
miR-520f-3p reduced gp130 surface expression. 
Interestingly, combination treatment with 2 or 3 miRNAs 
targeting either gp130 or different signaling molecules of 
the pathway did not increase the inhibitory effects on 
phospho-STAT3 levels and STAT3 target gene 
expression compared to treatment with single mimics.  
Conclusion: Taken together, we identified a set of 
miRNAs of potential therapeutic value for cancer and 
inflammatory diseases, which directly target the 
expression of molecules within the IL-6 signaling pathway 
and which can dampen inflammatory signal transduction. 
References: Servais, F. A., et al. Molecular Therapy 
Nucleic Acids (2019) 16(June 7): 412-433. 
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FUSION PROTEINS OF IL-2/IL-15RBETA AND 
COMMON GAMMA CHAIN FOR DETECTION AND 
INHIBITION OF IL-15/IL-15RALPHA COMPLEXES 
K. Gerardo Chouman1,*, A. Küster1, H. Schmitz-Van de 
Leur1, S. Ernst1, G. Müller-Newen1 
1Institute of Biochemistry and Molecular Biology, RWTH-
Aachen University, Aachen, Germany 
 
Introduction: Interleukin (IL)-15 is important for the 
development, homeostasis and function of CD8 T cells, 
natural killer cells (NK) and NKT cells. IL-15 is involved in 
the regulation of T cell activity in many inflammatory 
diseases, including inflammatory bowel disease, 
rheumatoid arthritis and multiple sclerosis. The main 
source of IL-15 are antigen-presenting cells including 
dendritic cells. IL-15 acts mainly by trans-presentation 
meaning that IL-15 is presented on the cell surface in 
complex with its specific α-receptor subunit IL-15Rα. The 
trans-presented IL-15/IL-15Rα complex is recognized by 
cells expressing IL-2/IL-15Rβ and the common γ chain 
(γc). The aim of this work was to develop new receptor 
fusion proteins (RFP) composed of IL-2/IL-15Rβ and γc, 
to detect IL-15/IL-15Rα expressing cells and to block 
trans-signalling. 
Methods: β-γ-RFP-YFP was generated through 
recombinant DNA technology by fusion of the 
extracellular domain of murine IL-2/IL-15Rβ through a 
flexible glycine-serine linker to the extracellular domain of 
murine γc, followed by yellow fluorescent protein (YFP) 
and 3xV5-3xHA-His tags used for detection and 
purification purposes. The inverted γ-β-RFP-YFP was 
generated the same way. The individual soluble receptors 
sIL-2/IL-15Rβ-YFP and sγc-YFP as well as YFP-3xV5-
3xHA-His tags alone were generated as controls. Upon 
doxycycline induction, the recombinant proteins were 
expressed in transfected HEK293-Flp-In T-Rex cells. 
Protein expression and secretion into supernatants were 
analysed by Western blotting. Ten-fold concentrated 
supernatants were used for further analysis. HEK293- 
and HeLa-Flp-In T-Rex cells trans-presenting IL-15/IL-
15Rα complexes were generated through stable 
transfection with murine IL-15Rα fused to cyan 
fluorescent protein (CFP) and transient co-transfection of 
flag-tagged murine IL-15. Doxycycline-induced surface 
expression of IL-15-flag bound to IL-15Rα-CFP and 
binding of RFPs were detected by confocal microscopy or 
flow cytometry. 
Results: The RFP constructs β-γ-RFP-YFP and γ-β-
RFP-YFP as well as the control constructs were cloned 
and verified by DNA-sequencing. All constructs were 
expressed and secreted by engineered HEK293 cells. 
The supernatants contained up to 2 µg/mL of the RFPs. 
HEK293 and HeLa cells transfected with IL-15-flag and 
IL-15Rα-CFP expressed both proteins on the cell surface 
and were used as cellular systems for the detection of 
RFP-binding. Both, β-γ-RFP-YFP and γ-β-RFP-YFP 
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bound to HEK293 and HeLa cells trans-presenting IL-15-
flag/IL-15Rα-CFP while the individual soluble receptors 
sIL-2/IL-15Rβ-YFP and sγc-YFP did not bind. 
Conclusion: In this study, the RFPs β-γ-RFP-YFP and γ-
β-RFP-YFP were generated and shown to bind to IL-
15/IL-15Rα trans-presenting cells. These novel RFPs will 
be useful for the detection of IL-15/IL-15Rα trans-
presenting cells in various disease settings and are 
expected to block IL-15/IL-15Rα-mediated signalling. 
Disclosure of Interest: None Declared 
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USING PARTIAL LEAST SQUARES REGRESSION 2 
ANALYSIS OF SERUM CYTOKINE AND CHEMOKINE 
PATTERNS TO CLASSIFY CASTLEMAN'S DISEASE 
AND RHEUMATOID ARTHRITIS. 
K. Uno1,*, K. Yoshizaki2, M. Tanigawa2, H. Fujimiya3 
1Basic Research, Louis Pasteur Center for Medical 
Research, Kyoto, 2The Institute of Scientific and Industrial 
Research, Osaka University, Ibaragi, 3Dynacom Co.,Ltd., 
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Introduction: Antibody reagents that block IL-6 are 
effective in treating both Castleman's disease (iMCD) and 
rheumatoid arthritis (RA) patients even though these 
diseases have very different pathogenesis. We measured 
cytokines and chemokines in the pre-treatment serum of 
iMCD and RA patients and tried to clarify the mechanism 
of each disease and to determine if we could differentiate 
between different subsets of both diseases using cytokine 
and chemokine expression pattern. 
Methods: Bio-plex ProTM Human Cytokine 27-plex, and 
human Inflammation Assay kit (59 items in total) were 
used to quantify chemokines and cytokines in RA and 
iMCD patients before and after tocilizumab (TCZ) 
treatment. The pre-treatment values of patients’ cytokine 
and chemokine were compared with the values of healthy 
individuals (iMCD patients before TCZ treatment, n=20, 
after TCZ treatment iMCD patients, n=17, patients with 
biologics pre-treatment rheumatism, n=52, healthy 
subjects, n=31). Data was analyzed by Partial Least 
Squares Regression 2 (PLS2 regression analysis) in 
order to clarify the characteristics of each group. 
Results: The PLS2 regression analysis differentiated 
healthy, iMCD, and RA samples. Among markers that 
characterized RA, IL-10, IL-12 p70, IP-10, and Eotaxin 
were elevated. IL-8, MIP-1α, MMP-1, osteopontin, were 
also higly expressed in pre-treated iMCD patients. We 
also observed that IL-6, IL-1β, IL-19, and VEGF were 
high in both pre-treated iMCD and RA patients. iMCD 
patients experienced complete reversal of their symptoms 
after treatment, and their post-treatment cytokine and 
chemokine levels veered closer to that of healthy 
individuals; however it is noteworthy that post-treatement, 
cytokines/chemokine levels in iMCD were still rather high 
and closer to their pre-treatment levels.  

Conclusion: PLS2 regression analysis of serum 
cytokines and chemokines in iMCD and RA revealed 
characteristics that were specific for each disease. The 
methods described in this report can possibly elucidate 
the mechanism of antibody reagents and their effects in 
RA and iMCD. As well this analysis described here can 
potentially classify RA, as well as iMCD and its other 
closely related disease subsets such as TAFRO 
syndrome. 
Disclosure of Interest: None Declared 
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CYCLO (VAL-PRO) ATTENUATES RENAL INJURY BY 
INHIBITING PRO-INFLAMMATORY CYTOKINES IN 
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BITS-Pilani, Hyderabad campus, Hyderabad, India 
 
Introduction:  Inflammatory cytokines such as TNF-α, IL-
6 and IL-1β play a vital role in the progression of 
inflammatory diseases such as rheumatoid arthritis, 
atherosclerosis, gout, renal injury etc. In the present 
study, cyclo (Val-Pro) (PV), a cytokine inhibitory 
compound under cell based assays was tested for anti-
inflammatory effect in mouse renal ischemia model. 
Methods: Antiinflammatory activity was tested using 
renal ischemia model. Briefly, in renal ischemia model, 
C57/BL6 mice were used. Mice were kept on overnight 
fasting prior to the administration of the compound PV 
(dose 100 mg/kg) and standard drug Bay (10 mg/kg). 
After one hour of drug administration, left renal artery was 
clamped for 45 minutes. Animals were sacrificed after 24 
hours of induction of ischemia. Blood samples were 
collected for cytokine estimation in plasma using ELISA 
kit while kidney tissues were harvested for RTPCR and 
histopathological evaluation. Kidney sections were 
stained using hematoxylin and eosin dye. Tubular injury 
score was characterized by assessing tubular dilation, 
tubular cast and tubular necrosis. 
Results: IL-1β levels were estimated in plasma samples 
using ELISA kit. IL-1β levels were decreased by 
compound PV and standard Bay. RTPCR studies 
revealed that compound PV reduced the levels of pro-
inflammatory cytokines TNF-α, IL-6 (P<0.01) and IL-1β as 
well as marked decline in the levels of Kidney injury 
markers (KIM-1, NGAL, α-GST and π-GST) was 
observed. PV exhibited marked protection in renal injury 
assessed using kidney histological sections. 
Conclusion: PV demonstrated pan-cytokine inhibitory 
effect as well as alleviated renal injury by reducing the 
levels of kidney injury markers when studied using kidney 
injury model of renal ischemia. Thus, PV could emerge as 
a potential therapeutic target for the treatment of 
inflammatory diseases. 
Disclosure of Interest: None Declared 
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DISSECTING THE CYTOKINE HIERARCHY DRIVING 
DISEASE IN A MOUSE MODEL OF THE CYTOKINE 
RELEASE SYNDROME 
L. Nouveau1,*, L. Cons1, L. Chatel1, W. Ferlin1 
1Novimmune SA, Plan-Les-Ouates, Geneva, Switzerland 
 
Introduction: Chimeric antigen receptor (CAR)-modified 
T cells and bispecific T cell-engaging antibodies have 
demonstrated dramatic clinical responses in cancer. 
These highly active immunotherapies rely on strong T cell 
activation. Some patients, however, develop a cytokine 
release syndrome (CRS) which has been correlated with 
toxicity. In addition to elevation in effector cytokines, such 
as IFN-γ, cytokines associated with macrophage 
activation syndrome, including IL-1 and IL-6, may also be 
markedly increased. CRS is characterized by fever, 
hypotension, hypoxia, and/or multiorgan toxicity. Global 
immunosuppression with corticosteroids may control 
some of these toxicities, but their potential to block T cell 
activation and abrogate clinical benefit is a concern. 
While targeting IL-6 has been approved by FDA in the 
context of CAR-T cell induced CRS, efficacy is limited 
with no impact on controlling CRS-induced neurotoxicity. 
A better understanding of the mechanisms underpinning 
the cytokine storm may help in early management. 
Methods: Male BALB/c mice intravenously (i.v.) 
administered 25 μg of hamster anti–mouse CD3ε 
monoclonal antibody (mAb), clone 145-2C11, develop an 
acute CRS. Various tissues were homogenised and 
analysed for cytokine mRNA by quantitative PCR. 
Circulating levels of cytokines were analysed using a 
Luminex multiplex assay. Anti-cytokine mAbs (30 mg/kg) 
therapy was administered i.v. simultaneously with the 
anti-CD3 mAb. 
Results: The first clinical sign of CRS in mice is 
piloerection, appearing within the first hour after anti-CD3 
mAb injection. Other clinical features include acute body 
weight loss and splenomegaly, observed 24 hours post 
anti-CD3 injection. The CRS is also characterized by a 
leucopenia, lymphopenia and thrombocytopenia, as well 
as by a transient increase in red blood cells. Serum 
cytokine levels demonstrated a differentiating hierarchy of 
production levels. Of note, the first cytokine to peak was 
IL-2, expressed up to 1000 fold above baseline 1 hour 
post anti-CD3 injection. Circulating IL-6 and IFN-
γ increased 400 fold at 2 hours and 800 fold 6 hours post 
anti-CD3 injection, respectively. Gene analysis from lung, 
liver and spleen demonstrated organ-dependant cytokine 
induction and production kinetics. The spleen was the site 
of largest fold increase above background for at least IL-
2, IFN-γ and IL-6. Mice treated with a cocktail of anti-IL-2, 
-IL-6, -IFN-γ and -TNF-α showed no prostration and 
piloerection the first hours following the anti-CD3 
injection. Nonetheless, 24 hours post anti-CD3 injection, 

most CRS features were observed in the anti-cytokine 
treated animals. 
Conclusion: The anti-CD3 mAb-induced CRS syndrome 
in mice is characterized by acute weight loss, 
splenomegaly and hemotoxicity. The cytokine hierarchy 
in this CRS mouse model was described with 
inflammatory mediators associated with T-
cell/macrophage activation rapidly upregulated. In 
particular IL-2, IFN-γ and IL-6 preceded the development 
of several clinical and laboratory features of CRS. 
Blockade of IFN-γ, IL-6, TNF-α and IL-2 improved early 
clinical signs of CRS, however the benefit afforded was 
lost 24 hours post anti-CD3 injection. This non-
physiological acute T-cell activation model remains 
challenging to treat with anti-cytokine therapy 
intervention. Nonetheless, cytokine blockade and in 
combination with JAK1/2 inhibitors is being investigated. 
Disclosure of Interest: None Declared 
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INTERLEUKIN-2 TREATMENT INHIBITS FOLLICULAR 
CYTOTOXIC CD8 T CELLS AND DETERIORATES CD8 
T CELL-MEDIATED IMMUNOPATHOLOGY DURING 
VIRAL INFECTION 
P. Zhou1,*, D. Yu1 
1Department of Immunology and Infectious Disease, The 
Australian National University, Canberra, Australia 
 
Introduction: Cytotoxic CD8 T cells have long been 
considered as a key population in modulating infectious 
and inflammatory diseases. Recent studies from us and 
others revealed a novel subpopulation of CD8 T cells 
specializing in controlling infection in B cell follicles. This 
subset, termed as follicular cytotoxic CD8 T (Tfc) cells, is 
shown to possess a similar profile to Tfh cells, where 
CXCR5, Bcl-6, Blimp1 and TCF-1 play important roles in 
shaping the population. However, unlike Tfh cells, it 
remains poorly understood that how Tfc cell fate is 
regulated by environmental cytokine milieu. 
Methods: We have infected the mice with LCMV Docile 
strain (106 PFU), Armstrong (105 PFU) or Influenza A 
virus (AHKx31, 104 PFU). 30,000 i.u of recombinant 
human interleukin-2 were administrated to the mice in the 
treatment group. Blimp-1-/-, Id2-/-, STAT3-/-mice were used 
to generate adoptively transferred chimera mice. CD8a-/-

mice were used to study the cellular mechanism of the 
immunopathology. Antibodies were further administrated 
in the interleukin-2 treated mice to test the therapeutic 
blocking of the cytotoxic cytokines such as IFN-g and 
TNF-a. We performed immunohistochemistry analysis on 
the CD8+ T cells in the B cell follicles.  
Results: Here we report that interleukin-2 treatment 
impaired Tfc cells, viral control in follicles and promoted 
immunopathology during infection. In chronic LCMV 
infection, low-dose IL-2 treatment significantly diminished 
Tfc differentiation and their Bcl-6 expression. Limited 
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entry of CD8 T cells into follicles was also noticed in this 
setting. Mechanistic studies further revealed that IL-2-
mediated suppression of Tfc cells is in a STAT5 
dependent while Blimp-1 independent manner. Moreover, 
using acute LCMV and influenza infection mouse model, 
we found, but not noticed in the CD8a knock-out mice or 
mice received low-dose IL-2/anti-IFNg combined 
treatment, that low-dose IL-2 treatment further induced 
severe immunopathology, characterized by significantly 
reduced body weight, declined survival rate and 
enhanced inflammation in organs such as lung, kidney 
and liver.  
Conclusion: Together, this study for the first time 
identified IL-2 as a key regulator of Tfc cells and 
suggested that low-dose IL-2 treatment can be risky to 
promote CD8 T cells-mediated pathology during viral 
infection.  
References: Leong, Yew Ann, et al. "CXCR5+ follicular 
cytotoxic T cells control viral infection in B cell 
follicles." Nature immunology17.10 (2016): 1187. 
He, Ran, et al. "Follicular CXCR5-expressing CD8+ T 
cells curtail chronic viral infection." Nature 537.7620 
(2016): 412. 
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CYTOKINES INHIBITION EFFECT OF STANDARDIZED 
EXTRACT OF AN ENDOPHYTIC FUNGI FROM PIPER 
NIGRUM L. 
P. P. Pal1,*, A. S. Begum1 
1Pharmacy, Birla Institute of Technology and 
Sciences(BITS)- Pilani, Hyderabad, Hyderabad, India 
 
Introduction: Endophytes largely contribute in the 
formation of active metabolites in the host medicinal 
plant. With an interest of exploring such endophytes, the 
study was conducted on Piper nigrum. Itwas chosen as 
the target for the isolation of the endophytic fungi due to 
its widespread pharmacological activities and its 
unexplored reports of its endophytes. 
Methods: Surface sterilization of fresh ripened fruits was 
done followed by incubation of the sample tissues on 
Potato-Dextrose-Agar. The distinct colonies were then 
sub-cultured to obtain pure culture.The isolated fungi was 
subjected to identification by DNA isolation from the 
fungal culture, followed by PCR to amplify the ITS 
region.To perform preliminary phytochemical analysis, P. 
polonicum was cultured in a media of Potato Dextrose 
Broth (supplemented with 0.1% antibiotic solution) for 30 
days at 28±2⁰C in Erlenmeyer Flasks with intermittent 
shaking. The broth was then extracted using ethyl acetate 
and concentrated under reduced pressure to obtain the 
crude extract. The extract was then standardized for the 
estimation of total phenolics, flavonoids, alkaloids and 
sterols.LC-PDA-ESIMS fingerprint was done to determine 
the compounds present in the crude extract. 

RAW 264.7 cell lines were used for determining anti-
inflammatory potential of the extract in in-vitro studies. 
Briefly, RAW cells were pre-treated with extract at 
different concentrations 500μM, 250μM, 200 μM, 150 μM, 
and 100 μM. After one hour of incubation, cells were 
induced with 1 μg/ml LPS for TNF-α and IL-6 estimations 
and for IL-1β estimations, cells were treated with 1 μg/ml 
LPS and 250 μg/ml calcium oxalate crystals. Supernatant 
was collected after 24 hour of induction for cytokines 
estimations using ELISA studies. 
Results: The results of DNA sequencing were compared 
with NCBI data base. The fungus was identified to be 
Penicilliumpolonicumthrough BLAST search and 
phylogenetic tree analysis. 
The extract was standardized and found to 
contain120μg/ml of total phenolics (FolinCiocalteu 
method), 113 μg/ml of total flavonoids (AlCl3 Colorimetric 
method), 10.21 μg/ml of total alkaloids (Bromocresol 
Green method) and 359 μg/ml of total Sterols 
(Liebermann-Buchard method). The LC-PDA-ESIMS 
fingerprint of the culture broth extract revealed the 
presence of 7 major compounds having molecular weight 
in the range of 64 – 785 daltons, which can be further 
isolated and explored for themedicinal effects of P. 
nigrum. 
The extract demonstrated 75.72% reduction in the levels 
of IL-1β and 73.16% inhibition of TNF-α levels at 500 μM. 
Also, at 500 μM concentration, it showed 77.5% of cell 
viability when tested using MTT assay. Significant 
decrease in the levels of IL-6 was observed in ELISA 
studies. 
Conclusion: The extract obtained from the fermentation 
of the culture broth of the endophytic fungi revealed the 
presence of multiple compounds and exhibited potential 
anti-inflammatory activity by inhibition of the pro-
inflammatory cytokines like IL-1β and TNF-α. 
  
Disclosure of Interest: None Declared 
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TARGETING IL-1B PATHWAY FOR CANCER 
IMMUNOTHERAPY 
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Introduction: Therapeutic blockade of T cell inhibitory 
receptors, often referred to as “checkpoint blockade”, is 
showing unprecedented results in the treatment of cancer 
patients. Despite these advances, the ability of tumors to 
foster an immunosuppressive microenvironment and 
counteract effective immune responses may hinder the 
successful translation of checkpoint inhibitors into 
effective tumor immunotherapy. The IL-1/inflammasome 
pathway plays a key role in carcinogenesis by 
accelerating tumor invasiveness, growth, and metastatic 
spread by promoting an immunosuppressive tumor 
microenvironment (TME). In the recent CANTOS trial, 
reduced lung cancer incidences and fatalities were 
observed in atherosclerosis patients treated with 
canakinumab, a human anti-IL-1b monoclonal antibody, 
providing the first clinical evidence for the role of IL-1b 
inhibition in cancer. This finding has led to an increased 
interest in understanding the mechanistic role of IL-1b 
and IL-1b blockade in cancer development and 
progression. 
Results: In this study, using both murine syngeneic and 
humanized BLT mouse models, we demonstrate that IL-
1b inhibition remodels the TME by promoting tumor 
infiltrating lymphocyte (TIL) infiltration and reducing the 
infiltration of immunosuppressive myeloid derived 
suppressor cells (MDSCs), neutrophils and regulatory T 
cells (Tregs), into the tumor. Additionally, the combination 
of anti-IL-1b with docetaxel was evaluated for anti-tumor 
efficacy and impact on TIL levels in two murine syngeneic 
models. In these models, the combination of IL-1b 
blockade with docetaxel exhibited a trend towards 
decreased tumor growth and improved immune 
responses compared to anti-IL-1b or docetaxel 
monotherapy. We also report that in a humanized mouse 
NSCLC xenograft model, the combination of 
canakinumab and human anti-PD-1 monoclonal antibody, 
pembrolizumab significantly inhibited tumor growth. 
Furthermore, canakinumab as a single agent resulted in 
increased TIL infiltration, suggesting that the TME may be 
shifting to a less suppressive phenotype after IL-1b 
blockade. 
Conclusion: Our results highlight the role for IL-1b in 
tumor immunomodulation and that the pathophysiological 
role of the IL-1b pathway in innate immunity might have 
important consequences on T cell function and 
checkpoint blockade in cancer. 
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of: Novartis Institutes for Biomedical Research, C. Wong 
Shareholder of: Novartis Pharmaceuticals Corporation,  
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O’Brien: None Declared, R. Diwanji Employee of: 
Novartis Institutes for Biomedical Research, R. Linnartz 
Shareholder of: Novartis Pharmaceuticals Corporation,  
Employee of: Novartis Pharmaceuticals Corporation, K. 
Rose Shareholder of: Novartis Pharmaceuticals 
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P012 
THE STRUCTURE OF IL-11 MUTEIN SUGGESTS A 
SURPRISING MECHANISM OF INHIBITION 
R. D. Metcalfe1,*, K. Aizel1, P. M. Nguyen2, C. O. Zlatic1, 
P. R. Gooley1, T. L. Putoczki 2, M. D. W. Griffin1 
1Department of Biochemistry and Molecular Biology, 
Bio21 Institute, The University of Melbourne, 
2Inflammation Division, Walter and Eliza Hall Institute of 
Medical Research, Parkville, Australia 
 
Introduction: The multifunctional cytokine interleukin (IL) 
11 has recently been shown to have roles in several 
diseases, including gastrointestinal cancer, where IL-11 
signaling has been shown to be a therapeutic target. We 
have shown that IL-11 forms a hexameric signaling 
complex with its two receptors, the IL-11 specific IL-
11Rα, and the shared receptor glycoprotein (gp) gp130. 
Preventing the assembly of the IL-11 signalling complex 
is an obvious strategy for IL-11 signalling inhibition. We 
were interested in the structural mechanism of a very 
potent antagonistic mutant of IL-11, IL-11 Mutein [1]. IL-
11 Mutein comprises a mutation in a gp130 binding site 
(IL-11W147A) which was proposed to prevent the 
assembly of the hexameric signalling complex, and a 
second set of mutations (IL-11PAIDY), which were 
thought to increase affinity for IL-11Rα, enabling Mutein 
to outcompete IL-11 for IL-11Rα.  
Methods: We used a variety of structural biology 
techniques. We have solved the structure of IL-11 and IL-
11 Mutein and used a number of techniques to probe 
their interaction with IL-11Rα and gp130, including 
analytical ultracentrifugation, small-angle X-ray scattering 
and isothermal titration calorimetry. In addition, we are 
conducting molecular dynamics (MD) simulations. We 
use cell biology techniques to test the antagonistic effects 
of the IL-11 mutants. 
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Results: We have shown that IL-11 and IL-11 Mutein 
have similar affinity for IL-11Rα, meaning that the 
suggested mechanism of action is not possible. We have 
further shown  in vitro,  that IL-11 Mutein abolishes IL-11 
signalling, while IL-11W147A permits limited IL-11 
signalling, implying that the IL-11PAIDY mutations act by 
further decreasing affinity for gp130 over IL-11W147A, or by 
altering the nature of the IL-11/IL-11Rα interaction. To 
understand the structural basis of Mutein antagonism, we 
have solved the crystal structure of IL-11 [2], IL-11 Mutein 
and IL-11W147A. These structures show that a loop in the 
vicinity of a gp130 binding site is displaced in IL-11 
Mutein compared to IL-11W147A, suggesting that alteration 
of loop dynamics form the structural basis for IL-11 
Mutein antagonism. We are currently conducting 
molecular dynamics (MD) simulations of IL-11 and IL-11 
mutants, to understand the nature of loop dynamics in 
both proteins. These simulations show that the mutations 
introduced in IL-11 Mutein significantly disrupt the 
dynamics of a loop in IL-11. 
Conclusion: We have uncovered an unexpected and 
surprising mechanism of action for IL-11 Mutein. Based 
on our understanding of the structure of IL-11 Mutein, we 
have designed a suite of novel IL-11 antagonists, which 
will be validated in a number of pre-clinical disease 
models.  
References: [1] Chun, G. L., Hartl, D., Matsuura, H., 
Dunlop, F. M., Scotney, P.D., Fabri, L.J ., Nash, A. D., 
Chen, N. Y., Tang, C. Y., Chen, Q., Homer, R. J., Baca, 
M. and Elias J. (2008) “Endogenous IL-11 signaling is 
essential in Th2- and IL-13-induced inflammation and 
mucus production”, Am. J. Respir. Cell Mol Biol.39:739-
746 
[2] Putoczki, T.L., Dobson, R.C.J., and Griffin, M.D.W. 
(2014) “The structure of human interleukin-11 reveals 
receptor-binding site features and structural differences 
from interleukin-6.” Acta Crystallogr. Sect. D3:2277–
2285. 
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ATTENUATION OF IL-18 LEVELS AND ACTIVITY BY 
RUXOLITINIB IN A MURINE MODEL OF 
HYPERINFLAMMATION 
S. Albeituni1,*, K. C. Verbist1, R. Das2, R. Bassett1, K. E. 
Nichols1 
1Oncology, St. Jude Children's Research Hospit, 
Memphis, 2Physiology, Michigan State University, East 
Lansing, United States 
 
Introduction: Hemophagocytic lymphohistiocytosis 
(HLH) is a rare hyperinflammatory disorder characterized 
by the development of a fulminant cytokine storm. HLH 
commonly manifests at an early age in patients bearing 
germline loss of function mutations in genes essential for 
the function and exocytosis of cytotoxic granules. The 

inability of cytotoxic cells to eliminate infected targets 
propagates a feed forward loop of immune cell activation 
and cytokine production that, if untreated, leads to severe 
immunopathology and death. Clinical intervention is 
therefore indispensable to improve patient outcomes. 
Previously, we and others reported that the JAK1/2 
inhibitor, ruxolitinib, improves the manifestations of 
inflammation in murine HLH models by decreasing CD8+ 
T cell numbers and lowering systemic levels of cytokines 
such as interferon-gamma (IFNγ). It has been 
demonstrated that the interleukein (IL)-1 family member, 
IL-18, is elevated in HLH and that treatment with IL-18 
binding protein (IL-18BP) ameliorates inflammation. 
However, it is unknown whether ruxolitinib influences IL-
18 levels or activity in this disease. IL-12 upregulates the 
expression of IL-18 receptor (IL-18R) on CD8+ T cells 
and synergizes with IL-18 to induce the production of 
IFNγ. Since IL-12R, but not IL-18R, signals through 
JAK2, we hypothesized that ruxolitinib-mediated inhibition 
of JAK2 would impair IFNγ production by disrupting the 
functional interaction between IL-12 and IL-18. 
Methods: HLH was modeled in Prf1-/- mice infected with 
2x105 PFU of lymphocytic choriomeningitis virus (LCMV). 
Serum IL-18 levels were assessed by ELISA, and IL-18R 
expression was evaluated by flow cytometry on splenic 
immune cells from naïve or LCMV-infected Prf1-/-  mice 
that were treated or not with ruxolitinib (Incyte). 
Additionally, mRNA expression of IL-18 and IL-12-related 
genes in CD8+ T cells were assessed by microarray 
analysis. Statistical significance was calculated using 
One-Way ANOVA.   
Results: LCMV infection of Prf1-/- mice resulted in high 
serum levels of IFNγ and IL-18 and flow cytometric 
analysis revealed increased surface expression of the IL-
18R on CD8+ T cells. Following treatment with ruxolitinib, 
serum IFNγ and IL-18 levels were significantly reduced, 
as was CD8+ T cell expression of the IL-18R. Notably, 
treatment with ruxolitinib also greatly reduced CD8+ T 
cell mRNA expression of Il18r1, Il18rap, Il18bp, and 
Il12r1. The reduced expression of IL-18R and IL-12R 
following ruxolitinib treatment correlated with reduced 
production of IFNγ by CD8+ T cells. 
Conclusion: These results suggest that in this model of 
primary HLH, ruxolitinib reduces IL-18R and IL-12R 
expression and inhibits IL-12R signaling, which then 
lower the production of IFNγ by CD8+ T cells, the major 
cellular effectors of HLH pathogenesis. 
References: 1.Das R, Guan P, Sprague L, et al.  Blood. 
2016;127(13):1666-1675. 
2.Maschalidi S, Sepulveda FE, Garrigue A, Fischer A, de 
Saint Basile G.  Blood. 2016;128(1):60-71. 
3.Albeituni S, Verbist KC, Tedrick PE, et al. Blood. 2019. 
4.Canna SW, Girard C, Malle L, et al.  J Allergy Clin 
Immunol. 2017;139(5):1698-1701. 
5.Nakahira M, Ahn HJ, Park WR, et al. J Immunol. 
2002;168(3):1146-1153. 
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SMALL-MOLECULE INHIBITORS OF PRO-
INFLAMMATORY CYTOKINES (TNF-Α, IL-6 AND IL-
1Β) EFFECTIVE UNDER LPS-INDUCED MOUSE 
ENDOTOXEMIA MODEL 
S. B. Ahil1,*, S. K. S1, K. Hira1 
1Pharmacy, Birla Institute of Technology and Science, 
Hyderabad, India 
 
Introduction: Discovery of small-molecule inhibitors of 
pro-inflammatory cytokines have become an interesting 
area in anti-inflammatory therapy. In the present study, 
in-vivo pro-inflammatory cytokines inhibition effect of 
some synthetic methylcoumarin-based lignans (MCBLs) 
has been reported. These molecules were designed 
through molecular docking studies. 
Methods: Four MCBLs (1-4) mimicking natural 
coumarinolignans were synthesized (by oxidative 
coupling between 4-methyl-7,8-dihydroxy coumarin and 
ethyl cinnamate derivatives) and tested under LPS-
induced mouse endotoxemia model at an oral 
(suspension) dose of 50 mg/kg body weight. After one 
hour of compound treatment, LPS (0.3 mL/kg) was 
injected intra-peritoneally. Blood was withdrawn at 1h and 
6h time-points after LPS administration. ELISA studies 
were carried out on isolated plasma to estimate the levels 
of TNF-α, IL-6 and IL-1β using commercial kits. Statistical 
differences between the groups were analysed by one 
way ANOVA followed by multiple comparisons. The study 
protocol was approved by Institutional Animal Ethics 
Committee (BITS-Hyd/IAEC/2017/23). 
Results: All synthesized compounds were purified 
through chromatography and characterized through NMR 
and Mass spectroscopy. All compounds significantly 
reduced the expression of pro-inflammatory cytokines (P 
< 0.01). Compound 2 showed a striking inhibition of IL-1β 
(66.41%), TNF-α (62.56%) and IL-6 (43.15%) 
concentration in plasma. Interestingly, all the four MCBLs 
exhibited more than 50 % inhibition of secretion of IL-1β. 
Further, all tested compounds significantly reduced 
expression of IL-1β in peritoneal lavage (P < 0.0001).  
There was a notable 67.95% reduction of LPS-induced 
IL-1β concentration in peritoneal lavage by compound 2, 
63.57% reduction by 1, 57.31% reduction by compound 4 
and 50.80 % reduction by compound 3. 
Conclusion: MCBLs (1-4) reported here were found to 
exhibit pan-cytokine inhibition effect under LPS-induction. 

Thus, these molecules having MW < 500 Dalton could 
emerge as small-molecule therapeutic agents for the 
treatment of chronic inflammatory conditions such as 
osteoarthritis, rheumatoid arthritis, ischemic injury and 
pain or progression of other autoimmune diseases.  
References: Choi Y et al. Histone deacetylase inhibitor 
KBH-A42 inhibits cytokine production in RAW 264.7 
macrophage cells and in vivo endotoxemia model. 
Experimental Molecular Medicine 2008; 40: 574-581. 
Wang H et al. HMG-1 as a late mediator of endotoxin 
lethality in mice. Science 1999; 285: 248-251. 
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Introduction: Glioblastoma (GBM) is a devastating 
disease with a 5-year survival rate of less than 5%, even 
with standard-of-care therapies1. An important factor that 
is correlated with poor survival in GBM is the aberrant 
and persistent activation of STAT32, a critical 
transcription factor that regulates multiple genes with key 
roles in cell survival, proliferation, chemotherapy 
resistance, and stem cell maintenance. The Interleukin-6 
(IL-6)/STAT3 signaling axis has been studied extensively 
in the context of inflammation and cancer. However, it is 
not completely understood how high levels of activated 
STAT3 are sustained in tumors. Previous work from our 
group led to the discovery of a novel mechanism of 
activation of STAT3 in response to gp130-linked 
cytokines, including IL6, leading to a better understanding 
of how persistent STAT3 activation is maintained in 
cancer3. To target this mechanism of prolonged STAT3 
activation we have used a small molecule inhibitor, 
bazedoxifene (BZA), which blocks the formation of the 
IL6 receptor/gp130 complex4. Our current results show 
that BZA is a strong candidate for a novel therapeutic 
treatment for GBM. 
Results: Cancer stem-like cells (CSC) tend to be more 
therapeutically resistant and tumorigenic than the bulk 
tumor. STAT3 is a key regulator of the stem cell 
transcription factors SOX2, OCT4, and NANOG, making 
it a therapeutically important target in CSCs. We show 
that treating GBM CSCs with BZA decreases their self-
renewal capacity in vitro. Additionally through in vivo 
experiments, we find that BZA crosses the blood brain 
barrier and confers a survival advantage in an orthotopic 
syngeneic mouse model of GBM. 
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Conclusion: Although it has been shown that IL-
6/STAT3 signaling is important for CSC survival, a 
therapeutic agent that inhibits this pathway without 
toxicity has not yet to be identified. Our findings help 
define a mechanism of prolonged STAT3 signaling and 
its role in CSC maintenance in GBM. These studies are 
an essential step in developing improved targeted 
therapies, possibly including BZA. 
References: 1              Stupp, R. et al. Effects of 
radiotherapy with concomitant and adjuvant 
temozolomide versus radiotherapy alone on survival in 
glioblastoma in a randomised phase III study: 5-year 
analysis of the EORTC-NCIC trial. Lancet Oncol 10, 459-
466, doi:10.1016/S1470-2045(09)70025-7 (2009). 

2              Birner, P., Toumangelova-
Uzeir, K., Natchev, S. & Guentchev, M. STAT3 
tyrosine phosphorylation influences survival in 
glioblastoma. J Neurooncol 100, 339-343, 
doi:10.1007/s11060-010-0195-8 (2010). 

3              Wang, Y., van Boxel-Dezaire, 
A. H., Cheon, H., Yang, J. & Stark, G. R. STAT3 
activation in response to IL-6 is prolonged by the 
binding of IL-6 receptor to EGF receptor. Proc 
Natl Acad Sci U S A 110, 16975-16980, 
doi:10.1073/pnas.1315862110 (2013). 

4              Wu, X., Cao, Y., Xiao, H., Li, C. 
& Lin, J. Bazedoxifene as a Novel GP130 
Inhibitor for Pancreatic Cancer Therapy. Mol 
Cancer Ther 15, 2609-2619, doi:10.1158/1535-
7163.MCT-15-0921 (2016). 
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TARGETING NLRP3 FOR THE TREATMENT OF 
AUTOINFLAMMATORY DISEASES 
S. E. Corcoran1,*, L. O'Neill2 
1School of Biochemistry and Immunology, 2Trinity College 
Dublin, Dublin 2, Ireland 
 
Introduction: Cryopyrin-associated periodic syndromes 
(CAPs) is a rare, heterogeneous 
autoinflammatory disease characterized by IL-1β-
mediated systemic inflammation included cutaneous, 
neurological, ophthalmologic, and rheumatologic 
manifestations. CAPS is associated with an activating 
mutation in NLRP3, leading to overproduction of IL-1β 
and other pro-inflammatory signals. CAPS patients are 
categorized into three subgroups of increasing clinical 
severity: familial cold autoinflammatory 
syndrome (FCAS), Muckle–Wells syndrome (MWS), 
and neonatal-onset multisystem inflammatory 
disease (NOMID or CINCA). Current treatments for 
NLRP3 related diseases include biologic agents that 
target the pro-inflammatory cytokine IL-1β but direct 
inhibition of NLRP3 could prove to be more clinically 
efficacious. Recently, the compound MCC950 was 

revealed as a highly potent and specific NLRP3 inhibitor 
with efficacy ex vivo in a small group of four MWS 
patients. 
Methods: CAPS patients with confirmed NLRP3 
mutations were recruited, along with patients 
symptomatic of other auto-inflammatory disease such as 
Schnitzler’s, PFAPA and NLRP12 mutations. Whole 
blood was collected and processed for PBMC isolation. 
PBMCs were treated with LPS in the presence of NLPR3 
inhibitors and readouts of NLRP3 inflammasome 
activation were quantified. 
Results: We have demonstrated that serum levels of free 
ASC and production of IL-1β from the PBMCs of CAPS 
patients and are elevated to relative to PBMCs of healthy 
donors, indicating that the NLRP3 inflammasome is 
constitutively active. We have observed that MCC950 
inhibits the processing IL-1β to its active form in 23 CAPS 
patients. These observations suggest that small molecule 
inhibitors of the NLRP3 inflammasome, such as MCC950, 
inhibit the constitutive activation of NLRP3 observed in 
the PBMCs of CAPS patients. Inhibition of IL1B was also 
seen in other autoinflammatory syndromes such as 
Schnitzler’s. 
Conclusion: This discovery is an exciting prospect as it 
indicates the potential clinical utility of the compound and 
derivatives in a large cohort of patients with a rare 
disease. 
Disclosure of Interest: S. Corcoran: None Declared, L. 
O'Neill Grant / Research support from: Inflazome Ltd. 
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MODULATION OF CYTOKINE ACTIVITY BY 
TETRACYCLINE AND DOXYCYCLINE ALTERS 
DISEASE COURSE IN EXPERIMENTAL EBOLA, 
MARBURG AND LASSA VIRUS INFECTIONS 
 
T. M. Fredeking1,2,*, G. Ignatyev1,2, A. Atrasheuskaya1,2 
1Research, Vector, Novoibirsk, Russian Federation, 
2Research, Antibody Systems Inc., Hurst Texas, United 
States 
 
Introduction: It has been shown that the systemic 
release of soluble host factors, in particular 
cytokines and their soluble receptors, in response to 
the pathogen are important players in the 
pathogenesis of these viruses. Increases in the 
production of cytokines (IFN-γ, TNF-α, IL-1β and IL-2, 
-4, -6 and -10), as well as chemokines (MCP-1, MIP1-α, 
MIP1-β, IP-10 and RANTES) play an important role in 
the outcome of Ebola and Marburg infections, and 
although the key cytokines in Lassa fever are 
somewhat different, it is clear that 
immunomodulation of cytokine release may be a 
viable target for therapy. Tetracycline and 
doxycycline have been available for many years and 
have recently been shown to have 
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immunomodulatory functions that can affect the 
disease outcome of many different pathogens. Here 
we show that tetracycline and doxycycline can 
increase the survival rates from experimental 
infection with Ebola, Marburg and Lassa virus in 
animal models. 
Methods: Challenge virus-Ebola virus, May strain; 
Marburg, Popp strain; Lassa, Josiah strain.  Ebola, 
Marburg, Lassa fever experiments were  performed in 
the maximum- containment biosafety level-4 (BSL-4) 
of the SRC VB “Vector.” 
Animals-Ebola - 4-week-old BALB/c mice (haplotype 
H-2k) were used in the experiments with Ebola    
virus.  Mice weighed 10-12 grams.  The animals were 
received from the vivarium of SRC VB “Vector” and 
kept at a standard ration.  Marburg- Outbreed guinea 
pigs weighing 200-220 grams.  Lassa - 4-week-old 
CBA/calac mice (haplotype H-2k) 
Results: 20% Survival rate from Ebola infection when 
doxycycline was administered at day 3 through 7. 
33% Survival rate from Marburg virus when 
doxycycline was administered at day 3 through 7. 
70% Survival rate from Lassa virus when tetracycline 
was administered at day 3 through 7. 80% Survival 
rate from Lassa virus when doxycycline was 
administered at day 3 through 7. Controls without 
drug had a 40% Survival rate. Cytokine levels 
remained elevated in the control group but declined 
upon the initiation of tetracycline therapy. Soluble 
receptor levels increased in the treatment group 
while there was little if any increase in the control 
group 
Conclusion: In the Ebola mouse model we observed 
a 20% survival rate when doxycycline was 
administered once per day starting at day 3 post-
infection. In an expanded study in Guinea pigs, either 
tetracycline or doxycycline was administered starting 
at 5 or 10 days prior to, or 3 days post-challenge with 
Marburg virus. All treated animals received one dose 
of drug per day through day 7.  Survival was 
observed only when the drug treatment was started 3 
days post-infection (33% with each drug). Treatment 
at 3 days post-infection with tetracycline and 
doxycycline was then used in a Lassa fever model. 
Although survival was better than that seen with 
Marburg and Ebola (70% for tetracycline and 80% for 
doxycycline), the control group had a 40% survival 
rate. Levels of TNF, IL-1b, and their receptors were 
measured throughout the study and significant 
differences were seen between control and treated 
groups, suggesting that the modulation of these 
cytokines by tetracycline and doxycycline directly 
correlate with survival. In light of these results, we 
feel that expansion of these studies in non-human 
primate models and potentially also in humans, is 
warranted. 
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MITOGEN-ACTIVATED PROTEIN KINASE 
ACTIVATING PEPTIDE, AES-16-2M PROMOTES 
ITGB1 THROUGH WOUND HEALING IN HUMAN 
DERMAL FIBROBLASTS 
H. Kim1,* 
1Plastic surgery, Samsung Medical Center, 
Sungkyunkwan University School of Medicine., 
Gangnam-gu, Korea, Republic Of 
 
Introduction: Impaired wound healing is considered to 
be regarded as the most serious diseases associated 
with diabetes. AES 16-2M composed of five short amino 
acid sequences (REGRT) indicates wound healing 
effects. Also, AES16-2M promotes integrin-β1 (ITGB1) 
through wound healing in chronic diabetic models. We 
investigated that AES16-2M-induced ITGB1 expression in 
wound healing. We determined the underlying molecular 
mechanisms of ITGB1 in dermal fibroblasts. Also, we 
confirmed human dermal fibroblasts secret interleukin 8 
(IL-8), an important chemokine related to wound healing 
and MAPK signaling pathways. 
Methods: Thirty male mice were distributed equally into 
non-diabetic control mice, diabetic mice and diabetic mice 
treated with AES16-2M. Dermal fibroblasts stimulated 
with AES16-2M (100ng/ml). AES16-2M increased wound 
healing associated with IL-8 secretion. ITGB1 expression 
was measured by real-time PCR, western blot, and 
immunofluorescence staining. SiITGB1 mRNA and 
protein levels were confirmed. In addition, AES16-2M-
induced ITGB1 expression was evaluated by MAPK 
inhibitors. Fibroblast migration was analyzed with scratch 
assays and transwell migration assays. 
Results: Gene expression of ITGB1 was significantly 
elevated in diabetic mice with AES16-2M. Also, ITGB1 
and IL-8 expressions were increased by AES16-2M. 
Inhibition of ITGB1 mRNA resulted in the suppression of 
by AES16-2M, and these signaling pathways revealed 
the involvement of MAPK in AES16-2M-induced ITGB1 
expression. In addition, AES16-2M treatment significantly 
increased migration of fibroblast compared to control 
group. 
Conclusion: Our findings indicate the molecular 
mechanisms underlying the improved healing and chronic 
diabetic wounds following AES16-2M application. ITGB1 
expression is involved in AES16-2M through IL-8 
dependent mechanism Mitogen-activated protein kinase 
(MAPK) signaling pathway in dermal fibroblasts, which 
might contribute to wound healing. 
References: Li MX, Georgakopoulos D, Lu G, Hester L, 
Kass DA, Hasday J, et al. P38 MAP kinase mediates 
inflammatory cytokine induction in cardiomyocytes and 
extracellular matrix remodeling in heart. Circulation. 
2005;111(19):2494-502. 
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H. Kim1,*, Y. Yang1, S.-I. Bang1 
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Sungkyunkwan University School of Medicine., 
Gangnam-gu, Korea, Republic Of 
 
Introduction: Impaired wound healing is considered to 
be regarded as the most serious diseases associated 
with diabetes. AES 16-2M composed of five short amino 
acid sequences (REGRT) indicates wound healing 
effects. Also, AES16-2M promotes integrin-β1 (ITGB1) 
through wound healing in chronic diabetic models. We 
investigated that AES16-2M-induced ITGB1 expression in 
wound healing. We determined the underlying molecular 
mechanisms of ITGB1 in dermal fibroblasts. Also, we 
confirmed human dermal fibroblasts secret interleukin 8 
(IL-8), an important chemokine related to wound healing 
and MAPK signaling pathways. 
Methods: Thirty male mice were distributed equally into 
non-diabetic control mice, diabetic mice and diabetic mice 
treated with AES16-2M. Dermal fibroblasts stimulated 
with AES16-2M (100ng/ml). AES16-2M increased wound 
healing associated with IL-8 secretion. ITGB1 expression 
was measured by real-time PCR, western blot, and 
immunofluorescence staining. SiITGB1 mRNA and 
protein levels were confirmed. In addition, AES16-2M-
induced ITGB1 expression was evaluated by MAPK 
inhibitors. Fibroblast migration was analyzed with scratch 
assays and transwell migration assays. 
Results: Gene expression of ITGB1 was significantly 
elevated in diabetic mice with AES16-2M. Also, ITGB1 
and IL-8 expressions were increased by AES16-2M. 
Inhibition of ITGB1 mRNA resulted in the suppression of 
by AES16-2M, and these signaling pathways revealed 
the involvement of MAPK in AES16-2M-induced ITGB1 
expression. In addition, AES16-2M treatment significantly 
increased migration of fibroblast compared to control 
group. 
Conclusion: Our findings indicate the molecular 
mechanisms underlying the improved healing and chronic 
diabetic wounds following AES16-2M application. ITGB1 
expression is involved in AES16-2M through IL-8 
dependent mechanism Mitogen-activated protein kinase 
(MAPK) signaling pathway in dermal fibroblasts, which 
might contribute to wound healing. 

  
References: Eming SA, Krieg T, Davidson JM. 
Inflammation in wound repair: Molecular and cellular 
mechanisms. J Invest Dermatol. 2007;127(3):514-25. 
Klingberg F, Hinz B, Whiten ES. The myofibroblast 
matrix: implications for tissue repair and fibrosis. J Pathol. 
2013;229(2):298-309 
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MICROWAVE PLASMA ENHANCES WOUND 
HEALING EFFECTS BY THE RELEASE OF NITRIC 
OXIDE AND INDUCTION OF ERK PATHWAY 
M. Jeon1,*, Y. Yang1, S.-I. Bang1 
1Department of Plastic Surgey, Samsung Medical Center, 
Seoul, Korea, Republic Of 
 
Introduction: Microwave plasma (MP) treatment was 
reported to antibacterial, collagen synthesis, and skin 
activation, but impact on wound healing remains unclear. 
Nitric oxides (NO), generating by MP is known to 
stimulate wound healing effects, regulating inflammation, 
cell proliferation and angiogenesis. In this study, we 
investigated the ability of MP treatment to affect in vivo 
wound healing and cellular signaling mechanism by 
which MP treatment regulates wound healing. 
Methods: MP was initially tested acute wound model and 
promoted tissue remodeling. MP was tested for its ability 
to up-regulated nitric oxide (NO) production, and the 
inducible nitric oxide synthase (iNOS) expression. The 
inhibition of inflammatory cytokine (Interleukin (IL)-6, IL-
1β, and tumor necrosis factor (TNF)-α) by MP was 
assessed at the expression and the mRNA levels. 
Results: Here, we show that MP treatment exerted more 
effective healing than the control group in acute wound 
model and promoted tissue remodeling. We found that 
MP treatment enhanced cell migration, iNOS mRNA 
expression and NO release in RAW264.7 macrophage 
cell line. Topical MP treatment downregulated the 
secretion of inflammatory cytokines [IL-6, IL-1β, and TNF-
α]. To investigate whether the ERK1/2, a key signaling 
pathway in wound process, is involved in MP-induced NO 
release, cells were pretreated with PD098059 (an 
inhibitor of ERK1/2) prior to MP treatment. Although 
pretreatment of RAW264.7 with PD098059 blocked MP-
induced NO release and cell migration. In addition, MP 
treatment induced rapid phosphorylation of ERK 
signaling. 
Conclusion: Our findings demonstrate that MP treatment 
strongly affects the wound-healing process by 
accelerating the down-regulation of inflammation, 
increasing macrophage infiltration, and enhancing NO 
release that are involved in the skin regeneration 
process. Taken together, these data show that MP 
treatment exerts therapeutic effects on impaired wound 
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by the enhancemet of NO release and ERK1/2 signaling, 
suggesting that MP treatment might be an effective 
therapeutic approach for wound tissue. 
References: 1. Treatment with low-temperature 
atmospheric pressure plasma enhances cutaneous 
delivery of epidermal growth factor by regulating E-
cadherin-mediated cell junctions. Jeong-Hae Choi, Seoul-
Hee Nam, Yeon-Suk Song, Hyun-Wook Lee, Hae-June 
Lee, Kiwon Song, Jin-Woo Hong and Gyoo-Cheon Kim. 
Arch Dermatol Res (2014) 306:635-643. 
2. Characterization and effects of Ar/Air microwave 
plasma on wound healing. Ho Young Kim, Sung Kil Kang, 
Seon Min Park, Hoe Yune Jung, Bo Hwa Choi, Jae Yoon 
Sim and Jae Koo Lee. Plasma Process. Polym (2015) 
12;1423-1434. 
3. The role of macrophages in acute and chronic wound 
healing and interventions to promote pro-wound healing 
phenotypes. Paulina Krzyszczyk, Rene Schloss, Andre 
Palmer and Francois Berthiaume. Front Physiol (2018) 
9;419. 
4. Suppression of Proinflammatory Cytokines and 
Mediators in LPS-Induced RAW 264.7 Macrophages by 
Stem Extract of Alternanthera sessilis via the Inhibition of 
the NF-κB Pathway. Muniandy K, Gothai S, Badran KMH, 
Suresh Kumar S, Esa NM, Arulselvan P. J Immunol Res 
(2018) 1;2018:3430684.  
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EVALUATION OF THE ANTIOXIDANT AND ANTI-
INFLAMMATORY ACTIVITY OF ANCHOMANES 
DIFFORMIS IN A DIABETIC ANIMAL MODEL 
O. Oguntibeju1,* 
1Cape Peninsula University of Technology, Cape Town, 
South Africa 
 
Introduction: There is a strong link between oxidative 
stress and inflammation especially in a hyperglycaemic 
diabetic state, making oxidative stress and inflammation 
vital factors in the progression of diabetes and 
development of diabetic comp0lications. Leaf extract 
(aqueous) of Anchomanes difformis (200 and 400mg/kg) 
was administered orally for six weeks. Blood glucose 
levels and interleukin (IL)-1β, IL-6, IL-10, IL-18, MCP-1 
and TNFα were measured in the heart homogenates. 
Lipid peroxidation was evaluated by determining MDA 
concentration in the heart tissues. Anchomanes difformis 
administration reduced pro-inflammatory cytokines, 
increased anti-inflammatory markers and enhanced 
antioxidant defense in the heart of diabetic treated 
animals. Blood glucose concentration was significantly 
(p<0.05) reduced in diabetic rats treated with 
Anchomanes difformis 
Methods: This study evaluated the antioxidant and anti-
inflammatory activity of Anchomanes difformis in the 
heart of type 2 diabetic animal model.  Animal received 

two weeks of fructose (10%) administration after which a 
single intraperitoneal injection of streptozotocin (40mg/kg) 
was administered to induce type 2 diabetes in male 
Wistar rats. Leaf extract (aqueous) of Anchomanes 
difformis (200 and 400mg/kg) was administered orally for 
six weeks 
Results:   
Blood glucose levels and interleukin (IL)-1β, IL-6, IL-10, 
IL-18, MCP-1 and TNFα were measured in the heart 
homogenates. Lipid peroxidation was evaluated by 
determining MDA concentration in the heart tissues. 
Anchomanes difformis administration reduced pro-
inflammatory cytokines, increased anti-inflammatory 
markers and enhanced antioxidant defense in the heart of 
diabetic treated animals. Blood glucose concentration 
was significantly (p<0.05) reduced in diabetic rats treated 
with Anchomanes difformis. 
Conclusion: Anchomanes difformis is a new, promising 
therapeutic agent that can be explored for the treatment 
of pathological conditions associated with immune 
responses. The plant extract could possess a therapeutic 
value that should be investigated further. 
References: Althunibat net al (2019). Fisetin ameliorates 
oxidative stress, inflammation and apoptosis in diabetic 
cardiomyopathy, Life Sci. 221: 9) 83–92. 
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B AND T CELL PHENOTYPE AND FUNCTION IN THE 
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RHEUMATOID ARTHRITIS PATIENTS. 
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Fearon1 
1Molecular Rheumatology, Trinity Biomedical Sciences 
Institute, TCD, 2EULAR Centre of excellence, Centre for 
Arthritis and Rheumatic Diseases, St Vincent’s University 
Hospital, UCD, Dublin, Ireland 
 
Introduction: Rheumatoid arthritis (RA) is a chronic 
inflammatory autoimmune disease of unknown and 
complex aetiology with severe detrimental effects for the 
patient’s quality of life. Effective treatment of Rheumatoid 
arthritis patients is achievable within a short window of 
opportunity following diagnosis. Identification of disease 
endotypes and characterization of their unique 
immunological features will greatly reduce the time delay 
from diagnosis to effective treatment and allow for better 
targeted therapeutic interventions.  In this study we 
performed an extensive characterization of T-cell pro-
inflammatory cytokine polyreactivity, Tfh and Tph cell 
responses and B cell population distribution in the 
periphery, synovial fluid and synovial tissue of anti-
citrulinated protein antibody (ACPA) positive and negative 
RA patients.  
Methods: Synovial biopsies of RA patients were obtained 
by key-hole arthsoscopic surgery. Following enzymatic 
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and mechanical digestion of the tissue, a single cell 
suspension was obtained. Synovial cells and paired 
PBMC were stimulated in vitro and analysed by several 
15-colour flow cytometric panels for the identification of T 
cell pro-inflammatory cytokine responses, B cell 
population distribution (including: Transitional 
CD19+CD20+CD24highCD38high, naïve IgD+CD27-IgM+, 
switched memory IgD-CD27+, IgM only switched memory 
IgD-CD27+IgM+, non-switched memory IgD+CD27+IgM+, 
double negative memory IgD-CD27-, plasma cells 
CD27highCD138+, Breg CD24highCD38highCD5+CD1d+). 
Following multiparametric flow-cytometric analysis, 
SPICE algorithm was utilised to examine peripheral 
blood, synovial tissue and fluid T-cell cytokine 
polyreactivity and peripheral blood and synovial fluid 
(CXCR5+PD-1+/-ICOS+/-) Tfh and (CXCR5-PD1+) Tph cell 
responses.  
Results: Peripheral blood pro-inflammatory cytokine 
polyreactivity, Tph and Tfh responses were similar 
between ACPA+ and ACPA- RA. Significant increase in T 
cell polyreactivity and Tph cell responses were evident in 
the synovial fluid and synovial tissue of both ACPA+ and 
ACPA- RA. Peripheral blood subpopulation distribution 
was indistinguishable between ACPA+ and ACPA- RA 
patients with a significant preferential accumulation of DN 
memory and switched memory B cells in the synovial fluid 
and synovial tissue of both patient cohorts.  
Conclusion: Surprisingly B cell accumulation of DN and 
switched memory B cells in the synovial tissue and fluid 
were identical between ACPA+ and ACPA- RA patients 
highlighting an antibody independent contribution of these 
cells in the inflamed joint of both patient groups.   
Disclosure of Interest: None Declared 
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RESPONSES IN CHILDREN WITH JIA AND DOWN 
SYNDROME-ASSOCIATED ARTHRITIS. 
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Introduction: Juvenile idiopathic arthritis (JIA) is the 
most common inflammatory arthritis in children, however 
an aggressive, erosive and previously underdiagnosed 
arthritis of little known immunological mechanism, occurs 
20-times more frequently in children with Down syndrome 
(Trisomy 21-T21). We have recently described for the first 

time the clinical features of DA, this study characterises 
T-and B-cell polyreactivity, T follicular helper (Tfh), 
pathologically expanded T helper (Tph) and regulatory 
(Treg) T cell responses and synovial inflammation in 
Down syndrome-associated Arthritis (DA). 
Methods: Multiparametric flow-cytometric analysis, 
SPICE algorithm and tsNE were utilised to examine 
peripheral blood B-cell populations and T-cell cytokine 
responses following in vitro stimulation in children with 
DA, JIA, T21 and healthy controls (HC). Tfh and Tph cell 
frequency and origin, in addition to Treg cell frequency 
were also evaluated. Synovial inflammation was 
assessed by immunohistology. 
Results: Expansion of IgM-only memory B-cells was 
demonstrated in DA compared to JIA, paralleled by 
decreased frequency of transitional B-cells.  T-cell 
responses in DA were characterised by marked functional 
plasticity, evident by the increased frequency of 
polyfunctional CD8+ and CD161+ Th cells, positive for 
TNF-α, IFN-γ, IL-17A, or GM-CSF compared to all other 
groups. Significant expansion of CXCR3+CCR6+ 

(Th1/Th17) Tfh cells and CXCR3+CCR6+ Tph cells, 
paralleled by decreased CXCR3-CCR6- (Th2) Tfh was 
observed in children with DA compared to HC and T21. 
Naïve and memory Treg cells were significantly reduced 
in DA compared to T21, with a significant reduction in the 
naïve/memory Treg cell ratio. Marked synovial-tissue 
inflammation with increased T-and B-cell infiltration were 
demonstrated in children with DA compared to JIA. 
Conclusion: DA is more common and more aggressive 
than JIA. It is characterised by increased T cell plasticity 
and polyreactive Th, Tfh and Tph-cell responses, reduced 
Treg cell frequency and increased synovial-inflammation, 
which are distinct from JIA and T21.  
Disclosure of Interest: None Declared 
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MACROPHAGE-DERIVED HIV-1 CARRIES BIOACTIVE 
TGF-BETA 
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1NIH/NICHD, Bethesda, United States, 2Section on 
Integrative Biophysics , 3Section on Intercellular 
Interactions, NIH/NICHD, Bethesda, United States 
 
Introduction: When budding from infected cells HIV 
virions incorporate into their membrane various cellular 
proteins. However, the role of these proteins in HIV 
infection is largely unknown. Here, we revealed a function 
of one of these cellular proteins, CD36, a macrophage 
membrane molecule that is incorporated into 
macrophage- derived HIV virions.We demonstrated that 
CD36-positive HIV-1 virions isolated from plasma of 
infected individuals are able to complex with transforming 
growth factor-1 (TGF-β), a well-known 
immunosuppressive cytokine. 
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Methods: To analyze HIV virions individually we used 
magnetic nanoparticles (MNPs) coupled with anti-HIV 
antibodies to capture HIV virions from blood plasma of 
infected individuals, followed by staining of captured 
virions with CD27 that is specific for T cells, CD36 that is 
specific for macrophages and anti-TGF- β(LAP) 
fluorescent  antibodies. The resultant complexes were 
separated in a strong magnetic field using magnetic 
columns and analyzed with a flow cytometer. To confirm 
the presence of TGF- β (LAP) on HIV virions we used 
western blotting, multiplexed-bead assay and electron 
microscopy. Finally, we tested bioactivity of TGF- β(LAP) 
on captured HIV virions. Stable SMAD/TGF-β reporter 
cell line was used as a reporter system for monitoring the 
activation of SMAD triggered by TGF-β. 
Results: We found that the L-TGF- β was revealed on 
CD36+ but not on CD27+ virions: on average, 28.2% ± 
6.6% (n =3) CD36+ virions were positive for L-TGF- β, 
while L-TGF- β was found only on 1% ± 0.1% (n = 3) 
CD27+ virions (p=0.03). The presence of L-TGF- β on 
captured virions was further confirmed with 
immunoelectron microscopy. We observed out of 53 
captured virions 17 virions carried L-TGF- β. Next, we 
demonstrated the presence of LAP on captured virions 
with Luminex assay 802.44 ± 247.4 pg/mL (n=3). Also, 
Western blot revealed the presence of CD36 and TSP-1 
in the captured viruses. While the amounts of these 
proteins varied from one plasma sample to another, the 
ratios of the TSP/CD36 and LAP/CD36 had relatively 
small variability (9.4 ± 4.2 (n=3) and 1.4±0.6 (n=3) 
respectively) indicating that these molecules are linked. 
Finally, captured viruses from two plasmas induced 
luciferase activity in TGF- β reporter cells, demonstrating 
that TGF- β molecules associated with these virions are 
biologically active. 
Conclusion: We directly demonstrated, using four 
different methods, that CD36+ virions from blood plasma 
of infected individuals carry TGF-b and that this virion-
associated immunosuppressive cytokine retains its 
biological activity. Association of HIV- 1with TGF-b may 
contribute to the viral strategies to avoid host immune 
response. 
  
Disclosure of Interest: None Declared 
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A CRITICAL ROLE FOR CEREBRAL ENDOTHELIAL 
CELLS IN THE MEDIATION OF 
INTERFERONOPATHIC BRAIN DISEASE 
B. Viengkhou1,*, S. McGlasson2, I. L. Campbell1, D. Hunt2, 
M. J. Hofer1 
1School of Life and Environmental Sciences, Marie Bashir 
Institute for Infectious Diseases and Biosecurity, Charles 
Perkins Centre and Bosch Institute, The University of 
Sydney, Sydney, Australia, 2The UK Dementia Research 

Institute, University of Edinburgh, Edinburgh, United 
Kingdom 
 
Introduction: Interferon-α (IFN-α), a member of the type 
I interferon family, is a key antiviral and immunoregulatory 
cytokine. However, chronically elevated levels of IFN-α in 
the central nervous system (CNS) is the cause of several 
debilitating neurological diseases. These diseases are 
termed cerebral type I interferonopathies and include 
genetic disorders like Aicardi Goutières syndrome, 
autoimmune diseases such as CNS-lupus and chronic 
and congenital viral infections. A hallmark of these 
diseases are significant alterations of the cerebral blood 
vessels. We hypothesised that activation of IFN-α 
receptor (IFNAR) signalling in endothelial cells plays a 
critical role in mediating interferonopathic brain disease. 
Methods: To address our hypothesis, we used 
transgenic mice with CNS-targeted chronic production of 
IFN-α (termed GIFN mice). GIFN mice are the only 
mouse model that recapitulates key clinical symptoms 
and pathologies of patients with cerebral type I 
interferonopathies including a pronounced vasculopathy 
with aneurysms, vessel stenoses and perivascular 
calcification. We crossed our GIFN mice with IFNAR-
floxed and Tek-cre mice to generate GIFN mice whose 
endothelial cells are unresponsive to IFN-α (termed GIT 
mice). 
Results: Absence of endothelial IFN-α responsiveness in 
GIT mice significantly improved disease and survival. 
This was reflected by reduced glial reactivity, 
neurodegeneration and T cell infiltration in the CNS of 
GIT mice compared with GIFN mice. Importantly, the 
vascular pathology was significantly reduced in GIT mice 
with improved blood brain barrier integrity and no 
detection of aneurysms, stenoses or perivascular 
calcification. Having identified a critical role for IFNAR 
signalling in cerebral endothelial cells, we analysed the 
transcriptome of interferon-stimulated brain endothelial 
cells (bEnd5 cells) using RNA-Sequencing. This 
approach identified disease-relevant pathways activated 
by IFN signalling within cerebral endothelial cells, which 
we subsequently validated in our model. 
Conclusion: These findings suggest that the endothelial 
response to IFN-α is a key pathogenic factor in the 
disease of cerebral type I interferonopathies. Moreover, 
our findings indicate that therapeutics that target blood 
vessels offer a highly promising and novel approach to 
treat patients as in contrast to the brain parenchyma the 
brain's blood vessels are more easily accessible for 
interventions. 
Disclosure of Interest: None Declared 
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S. Song1, S. De1, S. Sun1, M. He1, Y. Al-Abed1, C. 
Aranow1, M. Mackay1, W. Clapp2, B. Barnes1,* 
1THE FEINSTEIN INSTITUTE FOR MEDICAL 
RESEARCH, Manhasset, 2University of Florida, 
Gainesville, United States 
 
Introduction: The transcription factor interferon 
regulatory factor 5 (IRF5) is a central mediator of innate 
and adaptive immunity. Genetic variations within IRF5 
associate with risk of systemic lupus erythematosus 
(SLE) and mice lacking Irf5 are protected from lupus 
onset and severity, but how IRF5 functions in the context 
of SLE disease progression remains unclear.  
Methods: The NZB/W F1 model of spontaneous murine 
lupus was used to track alterations in Irf5 expression and 
activation, over time and as disease progresses, in 
multiple circulating immune cell subsets by imaging flow 
cytometry. A cohort of consented healthy donors and SLE 
patients (with active or inactive disease as determined by 
SLEDAI score) from the Rheumatology Clinic at the 
Feinstein Institute for Medical Research were also 
characterized for alterations in IRF5 expression and 
activation. Human work was conducted in accordance 
with the Institutional Review Boards of Rutgers 
Biomedical and Health Sciences and the Feinstein 
Institute for Medical Research. Animal care and 
experimental procedures were conducted in accordance 
with the Guide for the Care and Use of Laboratory 
Animals and approved by the Institutional Animal Care 
and Use Committee of the Feinstein Institute for Medical 
Research. Using a combination of biochemical and 
molecular assays, IRF5 inhibitors were tested for 
specificity and mechanism of action. NZB/W F1 mice 
were treated with inhibitors and disease onset and 
severity monitored over time. 
Results: Quite striking, we found that murine Irf5 is 
already hyper-activated before clinical onset in a cell 
type-specific manner. In SLE patients, IRF5 hyper-
activation correlated with SLEDAI and dsDNA titers. To 
test whether IRF5 hyper-activation is a targetable 
function, we developed novel inhibitors that are cell 
permeable, non-toxic and selectively bind to the inactive 
IRF5 monomer. Treatment of NZB/W F1 mice with 
inhibitor attenuated lupus pathology by reducing serum 
ANA and dsDNA titers and reducing the number of 
circulating plasma cells and age- or autoimmune-
associated B cells (ABCs), which alleviated kidney 
pathology and improved overall survival. In ex vivo 
human studies, the inhibitor blocked SLE serum-induced 
IRF5 activation in healthy immune cells and reversed 
basal IRF5 hyper-activation in SLE immune cells. 
Conclusion: Results from this study provide the first in 
vivo pre-clinical support for treating SLE patients with an 
IRF5 inhibitor. 
Disclosure of Interest: S. Song: None Declared, S. De: 
None Declared, S. Sun: None Declared, M. He: None 
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EX-VIVO BENEFICIAL EFFECT OF INTERFERON-Β 
TREATMENT ON INFLAMMATORY MEDIATORS 
PROFILE VIA SUPPRESSION OF INOS SIGNALING 
PATHWAY IN PATIENTS WITH PRIMARY SJÖGREN’S 
SYNDROME 
S. Benchabane1, M. Belkhelfa1, H. Belguendouz1, S. 
Zidi1, A. H. Boudjelida2, C. Touil-Boukoffa1,* 
1University of Science and Technology Houari 
Boumediene, 2Department of Internal medicine, CHU 
Maillot, Algiers, Algeria 
 
Introduction: Primary Sjögren's syndrome (pSS) 
represents a chronic, systemic autoimmune disorder, 
characterized by lymphocytic infiltration of exocrine 
glands. 
Methods: In our study, we investigate the ex 
vivo immunomodulatory effect of interferon-β on iNOS 
expression, as well as on pro-inflammatory (tumor 
necrosis factor (TNF)-α, interleukin (IL)-6) and 
immunoregulatory (IL-10) cytokines production. In the 
same context, we examined a relationship between IFN-β 
treatment and NO production and pSS clinical and 
serological manifestations.In 41 pSS patients 
documented for their clinical and serological features, NO 
and cytokines levels were measured by the Griess 
method and enzyme-linked immunosorbent assay, 
respectively. Inducible nitric oxide synthase expression 
was analyzed by fluorescence immunostaining assay, 
using peripheral blood mononuclear cells (PBMCs) from 
pSS patients. 
Results: Our results indicated a strong down-modulating 
effect of IFN-β on the secretion of pro-inflammatory 
mediators including TNF-α, IL-6, NO production  and 
inducible nitric oxide synthase (iNOS) expression.. 
Interestingly, IFN-β enhances IL-10 levels increase.In our 
conditions, the most suppressive effect was reported for 
patients with neurological manifestation. 
Conclusion: Our findings highlight a consistent ex 
vivo inhibitory effect of IFN-β on pro-inflammatory 
cytokines production and NO pathway in pSS patients. 
Our data suggest that IFN-β could represent a potential 
candidate for targeting inflammation during pSS. 
Disclosure of Interest: None Declared 
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CONTROL OF THE TH17/IL-17 AXIS BY GP130-
SIGNALLING CYTOKINES REGULATES THE 
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LYMPHOID STRUCTURES IN AUTOIMMUNITY AND 
CANCER 
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Coleby2, E. Pontarini2, R. Andrews4, B. Szomolay4, N. 
Williams5, C. Pitzalis2, M. Bombardieri2, B. Jenkins3, S. 
Jones4, G. Jones1 
1School of Cellular & Molecular Medicine, University of 
Bristol, Bristol, 2Experimental Medicine & Rheumatology, 
Queen Mary University of London, London, United 
Kingdom, 3Centre for Innate Immunity & Infectious 
Diseases, Hudson Institute of Medical Research, Victoria, 
Australia, 4Division of Infection & Immunity, 5Division of 
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Introduction: IL-6 family cytokines have emerged as 
regulators of ectopic lymphoid structures (ELS). These 
lymph node-like follicles often develop in inflamed tissues 
affected by autoimmunity, cancer and infection. Despite a 
prominent influence on the progression of many human 
diseases, the mechanisms that underpin the 
development, maintenance and activity of ELS remain ill-
defined. Here we show that gp130-signalling cytokines 
control the early development of ELS within inflamed 
tissues and shape their maturation into active germinal 
centres through control of the Th17/IL-17 axis. 
Methods: We tracked ELS development in 
the gp130Y757F:Y757F mouse model of gastric cancer and in 
WT and Il27ra-/-mice during inflammatory arthritis and 
viral-induced sialadenitis. Immunohistochemistry, qPCR 
and flow cytometry was combined with a transcriptomic 
analysis of tissue inflammation to identify gene 
expression changes and molecular pathways linked with 
ELS formation. The clinical significance of these 
pathways was evaluated in publicly available datasets of 
intestinal-type gastric cancer and in synovial biopsy 
samples from rheumatoid arthritis patients. 
Results: Hyperactive STAT3 signalling 
in gp130Y757F:Y757F mice resulted in the spontaneous 
formation of gastric adenomas that was tightly coupled 
with the appearance of ELS within the tumoral 
submucosa. The development of ELS coincided with the 
temporal induction of lymphoid chemokines 
(Cxcl13, Ccl19,Ccl21) resulting in T and B cell 
segregation, CD21-positive follicular dendritic cell (FDC) 
networks and peanut agglutinin-positive germinal centres. 
Across gastric cancer, inflammatory arthritis and viral 
infection the development of ELS was associated with a 
robust local Th17 cell response. Genetic ablation of IL-17 
in gp130Y757F:Y757F mice showed that IL-17 was not 
required for the early formation of lymphoid aggregates 
but was needed for development of mature ELS featuring 
FDC networks and reactive germinal centres. Consistent 
with this, the Th17 response was exaggerated in the 
absence of an inhibitory IL-27 signal, resulting in 
increased ELS formation in Il27ra-/- mice. Here, antibody 

blockade of IL-17 disrupted the development of ELS and 
FDC networks.  In synovial biopsies from rheumatoid 
arthritis patients, the clinical presence of ELS was linked 
to severe synovitis and the expression of Th17-
associated genes. Similarly, an ELS/Th17 gene signature 
was associated with advanced clinical disease in 
intestinal-type gastric cancer. 
Conclusion: The Th17/IL-17 effector response promotes 
the development and maturation of ELS across 
autoimmunity and cancer. Therapeutic targeting of gp130 
cytokines and the Th17 axis may present an opportunity 
to improve the treatment of diseases where ELS feature. 
Disclosure of Interest: None Declared 
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WHOLE BLOOD RETROELEMENT ACTIVITY IN 
EARLY RA IS INCREASED IN B CELLS AND 
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Introduction: Endogenous retroelements (LINE1, Alu 
and LTR) constitute approximately 50% of the human 
genome. They are mobile genetic elements derived from 
historical genomic integration of retroviruses. Whilst most 
are inactive, some expression of viral mRNA and 
subsequent protein is retained. This theoretically may 
promote immune activation and breach of tolerance by 
triggering type 1 interferon (IFN-I). We wished to to 
examine the clinical impact of retroelement activity and 
IFN-I signalling in early drug naïve rheumatoid arthritis 
(eRA). This stage of disease was chosen to minimise 
therapeutic confounding. 
Methods: Drug-naïve eRA and healthy controls (HC) 
were recruited and clinical characteristics including 
disease activity, immunoglobulins (IgA, IgG, IgM), ESR, 
CRP, rheumatoid factor (RF) and anti-cyclic citrullinated 
peptide (ACPA) autoantibody titres documented. Serum 
cytokines including IFN-γ, IL-6, TNF-α and IL-10 were 
measured. Whole blood (WB) RNA was extracted and 
expression of an IFN-I gene signature (IGS: MxA, IFI6, 
OAS1, ISG15, IFI44L) and LINE1 5’UTR activity 
quantified using RT-PCR. In addition ACPA+ RF+ eRA 
peripheral blood plasmacytoid dendritic cells (pDCs), 
myeloid DCs, CD19+ B cells, monocytes, CD4+ and 
CD8+ T cells were flow cytometrically sorted. CD19+ B cell 
subsets were further sorted from RF+ and ACPA+ eRA 
and disease controls (early drug naïve psoriatic arthritis, 
PsA) into CD5+ B cells, age associated B cells 
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(CD19hiCD11c+CD21-), naïve and memory B cells. Cell 
specific expression of LINE1, Alu and LTR was quantified 
by NanoString nCounter and analysed using R Core 
Team (2013).  WB RNA analysis for continuous and 
categorical variables included linear regression and 
Mann-Whitney U tests respectively (GraphPad Prism, 
significance p<0.05). 
Results: WB LINE1 expression for 56 eRA patients 
(median age 58 [30-87], male:female 3:4, 77% 
seropositive for either RF or ACPA) and 23 HC (median 
age 39 [23-62], male:female 1:1) was not associated with 
age or gender and was comparable between cohorts. In 
eRA there was no association between WB LINE1 and 
the IGS nor with serum cytokines, inflammatory markers, 
Igs or RF. However a robust positive association between 
WB LINE1 and ACPA was identified (p<0.0001). 
Additionally, when comparing eRA circulating cell 
subsets, B cells had the highest expression of Alu, LINE1 
and LTR (n=8, median age 56 [range 49-64], male:female 
1:1) with significantly increased expression of all in eRA 
CD5+ and naïve B cells compared with PsA (n=4, 
male:female 1:1, median age 62 for both, age range 63-
78 and 60-80 respectively). Unexpectedly retroelement 
activity did not correlate with IFN-I transcripts in any cell 
subset, including pDCs.  
Conclusion: We demonstrate intriguing associations 
between ACPA, B-cells and and retroelements in early 
drug naive RA and suggest retroelements may play a role 
in autoantibody generation in RA. However this 
retroelement activity is IFN-I independent which 
is contrary to SLE where retroelements associated with 
pDC derived IFN-I in diseased tissue. We have exmained 
peripheral blood which could explain this discrepancy and 
ongoing work examining retroelement activity and IFN-I in 
eRA synovial tissue may provide more anatomically 
relevant insights. 
Disclosure of Interest: None Declared 
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Introduction: Recently, the importance of IL-17-
producing innate-like lymphocytes, such as gamma delta 
(γδ) T cells, invariant natural killer T (iNKT) cells, and 
innate lymphoid cells (ILCs) was highlighted, by 
responding to the pro-inflammatory cytokines interleukin-

1 (IL-1) and IL-23, they produce IL-17 in an antigen-
nonspecific manner. The ability of innate-like lymphocytes 
to produce innate IL-17 has been shown to be critical in 
many autoimmune disease models, including 
experimental autoimmune encephalomyelitis (EAE) and 
inflammatory bowel disease (IBD). CD4+ T lymphocytes 
respond to their specific cognate antigen, and further 
differentiate into distinct subsets of helper T cells, 
including Th1, Th2, and Th17, as defined by their pattern 
of effector cytokine production. However, differentiated 
CD4+ T cells can respond directly to pro-inflammatory 
cytokines by producing innate effector cytokines. IL-1 
family cytokines (IL-18, IL-33, IL-1β), along with the STAT 
activator cytokines (IL-12, IL-2, IL-23), have been shown 
to promote effector cytokine production by Th1, Th2, and 
Th17 cells. Moreover, IL-33-dependent IL-13 production 
by memory Th2 cells has been shown to contribute to the 
allergic inflammation and protection against early 
helminth infection. These findings demonstrate that the 
innate-like capacity of CD4+ T lymphocytes, correlating 
with innate-like lymphocytes, produce effector cytokines 
in response to pro-inflammatory cytokines. However, this 
also raises the question as to whether the innate 
immunological function of CD4+ T lymphocytes 
contributes to the pathogenicity of autoimmune diseases. 
Conclusion: Here we show that antigen non-related, 
bystander memory-like CD4+ T cells significantly 
contribute to autoimmune pathogenesis. Transcriptome 
analysis demonstrates that IL-1β- and IL-23-prime T cells 
that express pathogenic Th17 signature genes such as 
RORγt, CCR6, and GM-CSF. Importantly, when co-
transferred with myelin-specific 2D2 TCR-transgenic 
naive T cells, unrelated OT-II TCR transgenic memory-
like Th17 cells infiltrate the spinal cord and produce IL-
17A, IFN-γ, and GM-CSF, increasing the susceptibility of 
the recipients to experimental autoimmune 
encephalomyelitis (EAE) in an IL-1 receptor-dependent 
manner. In humans, IL-1R1high memory CD4+ T cells are 
major producers of IL-17A and IFN-γ in response to IL-1β 
and IL-23. Collectively, our findings reveal the innate-like 
pathogenic function of antigen non-related memory 
CD4+ T cells, which contributes to the development of 
autoimmune diseases. 
Disclosure of Interest: None Declared 
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Introduction: The genome organizer, special AT-rich 
sequence-binding protein-1 (Satb1), plays a pivotal role in 
the regulation of global gene networks in a cell type-
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dependent manner and is indispensable for the 
development of multiple cell types, including mature CD4+ 
T, CD8+ T, and Foxp3+ regulatory T cells in the thymus. 
However, it remains unknown how the differentiation and 
effector program of the Th subsets in the periphery are 
regulated by Satb1. 
Methods: The differentiation and pathogenic function of 
Th17 cells in WT or Satb1 conditional KO (IL-17cre 
Satb1flox) mice were assessed by flow cytometry, real-
time PCR, and RNA-sequencing in experimental 
autoimmune encephalomyelitis. Specific binding capacity 
of Satb1 on the enhancer/promoter of the genome using 
in vitro-induced Th17 cells was assessed by ChIP-
sequencing. 
Results: Satb1 differentially regulates gene expression 
profiles in non-pathogenic and pathogenic Th17 cells and 
promotes the pathogenic effector program of 
encephalitogenic Th17 cells by regulating GM-CSF via 
Bhlhe40 and inhibiting PD-1 expression. However, Satb1 
is dispensable for the differentiation and non-pathogenic 
functions of Th17 cells. 
Conclusion: These results indicate that Satb1 regulates 
the specific gene expression and function of effector 
Th17 cells in tissue inflammation. 
References: Yasuda K, Kitagawa Y, Kawakami R, Isaka 
Y, Watanabe H, Kondoh G, Kohwi-Shigematsu T, 
Sakaguchi S, Hirota K. 
Satb1 regulates the effector program of encephalitogenic 
tissue Th17 cells in chronic inflammation. Nat Commun. 
2019 10:549. doi: 10.1038/s41467-019-08404-w. 
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CTLA-4 FUSION PROTEIN SUPPRESSES SAC-
INDUCED TNF-ALPHA AND IL-6 PRODUCTION IN B 
CELLS 
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Hospital, Taiwan, Taipei City, Taiwan 
 
Introduction: Cytotoxic T lymphocyte antigen-4 (CTLA-
4) fusion protein (Abatacept) approved for rheumatoid 
arthritis (RA) treatment worldwide. Abatacept mimics the 
natural CTLA-4 and competes with CD28 for binding the 
CD80/CD86 on antigen presenting cells to prevent T cell 
activation. However, whether CTLA-4-Ig interacts with 
CD80/CD86 on B cells and regulates B cell function are 
not fully understood. The aim of this study was to 
investigate the influence of CTLA-4 on human B cell 
functions. 
 
Methods: Purified human B cells from healthy donors 
were stimulated in the presence of CTLA-4-Ig and cell 
proliferation, cytokine production, plasma cell 
differentiation, and antibody production were measured. 

We also assayed the effect of CTLA-4-Ig on human B 
cells in both in vitro and in vivo conditions. Blood was 
taken from 30 patients with RA before and after 
abatacept treatment and the expression of surface 
proteins on B cells was detected using 
immunofluorescent staining. Serum level of rheumatoid 
factor (RF) was measured by ELISA. 
Results: In the in vitro assays, we observed that the 
CD80 and CD86 induced by T-independent (TI) but not T-
dependent (TD) stimulation was significantly 
downregulated by CTLA-4-Ig at both the mRNA level and 
protein level. CTLA-4-Ig significantly reduced SAC-
induced pro-inflammatory cytokine TNF-α and IL-6 
expression, but it did not affect IL-10 or IDO-1 
expression. Neither TI nor TD- stimulated B cell 
proliferation was reduced by abatacept in 3H-thymidine 
incorporation assay. CTLA-4-Ig inhibited Daudi-B cell 
induced allogeneic T cell proliferation, indicating a 
significant blockade of T-B interaction by CTLA-4-Ig. In 
RA patients, abatacept treatment transiently reduced the 
level of CD80/CD86 on peripheral blood memory B cells 
and increased the naïve to memory B cell ratio. Also, 
abatacept reduced IgM-RF level during the 6 months of 
abatacept treatment. 
Conclusion: CTLA-4-Ig binding CD80/CD86 may 
provoke a negative reverse signal to B cells to further 
regulate B cell cytokine production. In RA patients, 
abatacept may decrease RF level by interfering the 
interaction of CD28 with CD80/CD86, therefore 
preventing B cells from T cells’ help for differentiation into 
plasma cells. 
Disclosure of Interest: None Declared 
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THE IL-17 CYTOKINES AND RECEPTORS FAMILY 
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RELEVANCE IN HOST DEFENSE AND 
IMMUNOPATHOLOGY. 
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1Università-Vita Salute San Raffaele, 2Division of 
Immunology, Transplantation and Infectious Diseases, 
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Ospedale San Raffaele, Milan, Italy 
 
Introduction: The interleukin(IL)-17 pathway, through IL-
17 receptor A (IL-17RA), contributes to exaggerated 
inflammation and tissue damage during chronic lung 
diseases associated to persistent infections, such as 
those by Pseudomonas aeruginosa. In this context, we 
aim at dissecting the pleiotropic activities of IL-17RA 
mediated by the interaction with other IL-17 receptors (IL-
17RC, IL-17RB, IL-17RE) during chronic lung infection by 
P. aeruginosa in murine models. 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

54 
 

Methods: Long-term chronic infection was established 
with P. aeruginosa embedded in agar beads, as 
previously described (Lorè NI et al Sci. Rep. 2016). IL-17 
cytokines levels (IL-17A, IL-17F, IL-17E, IL-17B or IL-
17C) and IL-17 receptors expressing cells were evaluated 
by ELISA and flow cytometry, respectively, during the 
development of chronic infection (2 and 28 days).  Long-
term chronic P. aeruginosa infection was established also 
in three new knockout (KO) murine models for Il17rc, 
Il17rb, Il17re genes that we generated ad hoc by 
CRISPR/Cas9-mediated gene disruption. 
Results: In C57BL/6N, chronic infection by P. aeruginosa 
is mainly associated to chronic neutrophilic inflammation 
(CD11+, GR-1hi) and T cell recruitment. In this model we 
found that IL-17a, IL-17f, IL-17e, IL-17b and IL-17c levels 
increased during the early (2-days) and late (28-days) 
phases of chronic respiratory infection, potentially 
modulating host response through different IL-17 
receptors. Flow cytometry analysis suggests that IL-17 
receptors are differently expressed between stromal and 
immune cells in the lung. Moreover, we are exploiting KO 
murine models for Il17rc, Il17rb, Il17re genes in order to 
address the mutual contribution of each IL-17R to the 
host defense. Preliminary data show that only the lack of 
IL-17RC modulates host resistance in term of bacterial 
burden, while the evaluation of immunopathology, such 
as cellular recruitment (neutrophils and T effector cells) 
and cytokines (IL-8, Mip-2, pro-MMP-9, TGF-β1), is still in 
progress.  
Conclusion: The upregulation of IL-17 cytokines upon P. 
aeruginosa infection suggests that the interaction of IL-
17RA with other IL-17 receptors may selectively modulate 
host defense and immunopathology. The new KO mouse 
model will allow us to determine the mutual contribution 
of IL-17RC or IL-17RB or IL-17RE in modulating 
exaggerated inflammation and tissue damage 
encountered in P. aeruginosa-induced chronic lung 
disease. 
References: Supported by Fondazione Cariplo 
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Introduction: Advances in diagnosis and development of 
biological therapies have dramatically improved patient 
outcomes in rheumatoid arthritis (RA). However, a 
significant proportion of patients frequently show variable 
or inadequate response to treatment. Therefore, we 

require a means to identify patients likely to respond to a 
particular type of therapy. Synovial inflammation 
(synovitis) is complex and heterogeneous. The 
histological features of synovitis can be broadly defined 
into fibroblast-, myeloid- or lymphoid-rich pathotypes. 
Transcriptomic analysis of human synovial biopsies has 
identified pathotype-specific gene expression. While the 
molecular basis for disease heterogeneity is currently 
unknown, variations in the clinical presentation of 
synovitis is likely to influence disease progression and 
patients’ response to therapy. microRNAs are small non-
coding RNA molecules that fine-tune gene expression by 
post-transcriptional regulation. How microRNAs 
contribute to the heterogeneity of synovitis is currently 
unknown. We hypothesise that specific combinations of 
microRNAs regulate the patterns of gene expression in 
the inflamed synovium to govern the development of the 
synovitis. 
Methods: We utilised novel antigen-induced arthritis 
(AIA) mouse models which develop distinct histological 
features and gene expression profiles that resemble the 
forms of synovitis identified in RA patients – myeloid- 
(wild type), lymphoid- (Il27ra-/-) and fibroblast-like (Il6ra-/-). 
Whole synovial tissue microRNA sequencing (miR-Seq) 
was performed to generate a holistic view of microRNA 
expression within the inflamed synovium. Ingenuity 
Pathway Analysis (IPA) of the miR-Seq and 
complementary mRNA-Seq gene expression datasets 
enabled prediction of high confidence microRNA–target 
mRNA interactions and identification of associated 
canonical pathways. 
Results: We identified over 250 differentially expressed 
synovial microRNAs in response to AIA in wild type, 
Il27ra-/- and Il6ra-/- mice. Hierarchical clustering of these 
microRNAs identified unique pathotype-specific 
microRNA signatures that distinguish wild type, Il27ra-/- 

and Il6ra-/- mice with AIA. For example, Il27ra-/- mice with 
AIA are distinguished by a cluster of microRNAs that 
includes miR-155, previously shown to be increased in 
inflamed synovium of RA patients.  The expression of 
miR-155 was highest in Il27ra-/- mice with AIA, which 
develop synovial Ectopic Lymphoid Structures (ELS), and 
this corresponds to the reported association between 
miR-155 and synovial ELS in RA patients. Bioinformatic 
prediction of microRNA–target mRNA interactions and 
associated canonical pathways identified pathotype-
specific enrichment.  For example, in Il27ra-/- mice with 
AIA the target mRNAs were enriched in canonical 
pathway including TH1/TH2 activation and IL-17 signalling, 
characteristic of lymphoid-rich synovitis. 
Conclusion: These preliminary data indicate a prominent 
role for microRNA post-transcriptional gene regulation in 
determining synovial heterogeneity.  Future studies will 
aim to evaluate the diagnostic potential of microRNAs for 
patient stratification and to identify novel therapies for 
treatment of RA. 
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INHIBITORY ROLE OF FC GAMMA RIIB IN THE 
PATHOGENESIS OF IGA NEPHROPATHY 
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Introduction: IgA Nephropathy (IgAN) is the most 
common form of glomerulonephritis worldwide. In 2006, 
we reported an experimental IgAN model in B cell-
deficient mice (Chao TK, et al., Kidney International 
2006) and this finding suggests the interaction among 
FcγRs is involved in the pathogenesis of IgAN. Although 
its inhibitory effect of FcγRIIB on autoimmune disorders 
has been addressed, whether FcγRIIB plays a major 
renoproective role and how a cell-type specific impact of 
the inhibitory receptor operates in IgAN remains 
unknown.  
Methods: Utilizing a mouse model of IgAN in several 
gene knockout (KO) mice, including FcγRIIB KO, 
FcγRIIBfl/fl, FcγRIIBfl/fl-CEBP/α Cre (FcγRIIB KO in 
myeloid cell), FcγRIIBfl/fl/-CD11c Cre (FcγRIIB KO in 
dendritic cell), and FcγRIIBfl/fl-CD19 Cre (FcγRIIB KO in B 
cell) mice. 
Results: We demonstrated that greatly increased 
severity of renal lesions was clearly observed in FcγRIIB 
KO mice, compared with wild type mice, and cell-type 
specific FcγRIIB played differential roles in the 
development of the renal lesions in the IgAN mice.  
Conclusion: The results suggest that an inhibitory role of 
FcγRIIB in the pathogenesis of IgAN, which was cell-type 
specific in this mouse IgAN model. 
References: Chao TK, et al., Kidney International 2006 
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R. Caspi2 

1Sun Yat-Sen University, Guangzhou, China, 2NIH, 
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Introduction: The signature cytokine of Th17 cells, IL-
17A,is a pro-inflammatory cytokine associated with 
various autoimmune diseases in patients and in animal 
models. However, clinical trials targeting IL-17A in 
autoimmune disease have been disappointing. 
Methods: We investigated susceptibility to experimental 
autoimmune uveitis (EAU) in interphotoreceptor retinoid 
binding (IRBP)-immunized  mice on an IL-17A-/- 
background. We further determined the percentage and 
the number of Foxp3+ T regulatory cells (Tregs) in 
different tissues from the immunized mice. Additionally, T 
cells were polarized under Tregs polarization condition 
with or without recombinant IL-17A. 
Results: We found that genetic IL-17Adeficiency only 
slightly inhibited EAU development. Interestingly, we 
found that IL-17A-/-mice failed to develop Tregs as efficiently as WT during 

disease progression. We therefore hypothesized that moderate reduction in disease 

scores in IL-17A-/-mice may in part be due to an impairment in Treg induction. We 

confirmed that Tregs express both IL17A receptor subunits, i.e. IL17RA and IL17RC. We 

then investigated the effect of IL-17A on Treg induction and found that recombinant IL-

17A significantly increased the in-vitropolarization of naïve T cells 
into Tregs.  
Conclusion: Our data suggest that IL-17A is involved in 
Treg induction and/or maintenance, and that this has a 
role in controlling the (auto)immune response. 
Disclosure of Interest: None Declared 
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ANTIINFLAMMATORY, ANTIFIBROTIC AND 
ANTIOXIDANT EFFECTS OF ALLIIN (S-ALLYL 
CYSTEINE SULFOXIDE) IN THE LIVER OF MICE WITH 
HIGH-FAT DIET INDUCED-OBESITY 
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D. L. Orozco Rangel1, A. M. Sánchez Sánchez1, E. M. 
Franco Torres1, R. I. López Roa1,* 
1Departamento de Farmacobiología, Universidad de 
Guadalajara, Guadalajara, Mexico 
 
Introduction: Non-alcoholic fatty liver disease (NAFLD) 
is strongly associated with obesity and systemic and 
hepatic inflammatory alterations1, and because there is 
no approved pharmacological treatment for NAFLD, 
nutraceutics as garlic are a important alternative 
treatment2,3. Alliin, a garlic derived compound, has 
showed antiinflamatory properties by decreasing IL-6 and 
MCP-1, as well as diminishing ERK1/2 phosphorylation in 
adipocytes4. 
Methods: C57BL/6 mice were fed with a standard (STD) 
or high-fat (HFD) diet for nine weeks. Later, both groups 
were divided into two subgroups and treated with a daily 
oral dose of alliin (A) 15 mg/kg or normal saline solution 
for another 3.5 weeks, forming four groups: STD, STD+A, 
HFD, and HFD+A (n=4 per each group). Mice were 
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sacrificed, and the livers were collected for posterior H&E 
stain and RNA extraction. Later, qRT-PCR analysis was 
used to quantify the gene expression of fibrosis and 
inflammation markers (IL-17A, IFN-γ, TGF-β1, TNF-α, 
MMP-2, MCP-1, Col-I, Col-III), and antioxidants enzymes 
(GPx, SOD-I, CAT). The obtained values were 
normalized by the 2-ΔΔCt method, using β-actin as the 
normalization control. Statistical analysis was performed 
using ordinary one-way ANOVA followed by post hoc 
Newman-Keuls test. P values < 0.05 were considered 
statistically significant. 
Results: Alliin decreased expression levels of TNF-α and 
SOD-I in HFD+A vs HFD (p<0.05), as well Col-I in 
STD+A vs STD (p<0.0001) and HFD+A vs HFD 
(p<0.001). Furthermore, STD+A against HFD+A showed 
statistic difference in gene expression of TGF-β1, MCP-1, 
SOD-I, CAT (p<0.05), and Col-I (p<0.0001). In contrast, 
the expression of IL-17A, IFN-γ, MMP-2, Col-III, and GPx 
showed no statistical differences in HFD against HFD+A 
group comparison, although a tendency to normalize 
levels of all five genes was observed in the HFD+A 
treatment group. 
Conclusion: High-fat diet enhance oxidative stress in 
liver through lipid peroxidation, generating reactive 
oxygen species and inflammatory cytokines, and initiating 
liver damage that can lead to NAFLD. Effect of alliin at 
gene expression level could modulate antiinflamatory, 
antifibrotic and antioxidant responses in liver damage of 
high-fat diet induced-obesity in mice. 
References: 1 Koch LK., Yeh, MM (2018). Nonalcoholic 
fatty liver disease (NAFLD): Diagnosis, pitfalls, and 
staging. Annals of Diagnostic Pathology. ScienceDirect 
Volume 37, December 2018, Pages 83-90. 
https://doi.org/10.1016/j.anndiagpath.2018.09.009 
2 Cicero, A. F. G., Colletti, A., &amp; Bellentani, S. 
(2018). Nutraceutical Approach to Non-Alcoholic Fatty 
Liver Disease (NAFLD): The Available Clinical 
Evidence. Nutrients, 10(9), 1153. 
http://doi.org/10.3390/nu10091153 
3 Arreola, R., et al. (2015). Immunomodulation and Anti-
Inflammatory Effects of Garlic Compounds. Journal of 
Immunology Research, 2015, 401630. 
http://doi.org/10.1155/2015/401630. 
4 Quintero-Fabián S, Ortuño-Sahagún D, Vázquez-
Carrera M, López-Roa RI. (2013). Alliin, a garlic (Allium 
sativum) compound, prevents LPS-induced inflammation 
in 3T3-L1 adipocytes. Mediators Inflamm. Volume 2013. 
DOI:10.1155/2013/381815. 
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Introduction: Intensive chemotherapy regimens for 
Burkitt's lymphoma (BL) can result in a cure, but the 
toxicity of drugs used is often poorly tolerated by patients. 
In this study, a model of Burkitt's lymphoma’s cell cultures 
latently infected with Epstein-Barr virus (EBV) was used 
to investigate the ability of the new interferon (IFN) 
inducer CelAgripus (CA) to generate the production of 
reactive oxygen species (ROS) and to influence the 
expression of the IFN and cytokine genes 
Methods: Cells: BL Namalva and Р3НR-1 continuous 
human cell lines that are not spontaneously producing, 
and, respectively, those producing EBV antigens. 
Medicine: CelAgripus(CA) is a product synthesized from 
carboxymethylcellulose and gossypol. The kinetics 
analysis of the ROS cells production dynamics for 3 
minutes in response to the preparations was performed 
by Synergy H1 (BioTek, USA) using the 
chemiluminescence assay. The measurements included 
the maximum luminous intensity (I) and the area (S) 
under the curve of luminescence dynamics for the 
observation period. In order to determine the intensity of 
the ROS production for each time period, the activation 
index (AI) was defined by the formula: 
Iexperimental(exp)/Ispontaneous(sp)  or Sexp/Ssp. The expression of 
the gene group associated with mRNA IL1β, IL2, IL4, IL6, 
IL8 IL10, IL12, IL17, IL18; IFNα, IFNβ, IFNγ, IFNλ1, 
IFNλ2, IFNλ3; TNFα, ISG15, p53 and NFkB was 
determined by the RT-PCR. The Real Time PCR was 
performed using a CFX-96 detection system (Bio-Rad, 
USA) with SsoAdvanced Universal SYBR Green 
Supermix containing specific primer pairs. 
Results: After treating Namalva cells with CA, they 
showed reduction of AI ROS, while Р3НR-1 cells, on the 
contrary, demonstrated an increase in AI ROS (Iexp/Isp - 
0.76±0.058 for Namalva and 1.34±0.137 for Р3НR-1, 
p=0.0008913; Sexp/Ssp – 0.86±0.053 for Namalva and 
1.12±0.084 for Р3НR-1, p=0.01356). 24 hours after the 
treatment with CA, Namalva cells did not show 
statistically significant activation of IFNα, IFNβ, IFNγ, 
IFNλ genes. The multiplicity of ISG15 gene expression 
increases by more than 1200 times, р53 gene – by 4.5 
times, TNFα – by 2.2 times, NFkB – by 1.85 times, IL1β – 
by 9.4 times, IL8 – by 26.8 times, IL10 – by 6.6 times. At 
the same time, after the treatment of Р3НR-1 cells with 
CA, the activity of IFNα genes increased by more than 
200 times and IFNλ – by 100 times, while expression of 
ISG15 and TNFα genes grew only by 2.2 times, the 
activation of р53, IFNβ, IL1β, IL8 and IL10 genes was not 
detected. 
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Conclusion: The tested Namalva and Р3НR-1 cell 
cultures respond to the treatment with the IFN inducer in 
a different way. In case of Namalva cells that do not 
produce EBV antigens, the treatment with CA results in 
suppression of the ROS generation and activation of the 
expression of ISG15, р53 genes and IL1β, IL8, IL10 
interleukin genes, while Р3НR-1 cells that produce EBV 
antigen, show the opposite reaction after treating with CA 
– activation of ROS and expression of IFNα and IFNλ 
genes and suppression of activation of ISG15, р53, IL1β, 
IL8 and IL10 genes. The work was financially supported 
by the Russian Foundation for Basic Research under the 
project (grant) No.18-515-41001\18. 
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Introduction: Cytokines are small secreted proteins 
released by cells have a specific effect on the interactions 
and communications between cells. Proinflammatory 
cytokines are produced predominantly by activated 
macrophages and are involved in the up-regulation of 
inflammatory reactions.  Poly (ADP-ribosyl)ation 
(PARylation) is a rapid and transient post translational 
protein modification mostly catalyzed by poly ADP-ribose 
polymerase 1 (PARP1). Studies suggested that PARP1 
activity may be regulated through phosphorylation by 
kinases that are parts of important regulatory pathways. 
Fundamental roles of activated PARP1 in DNA damage 
repair and cellular response pathways are well 
established; however, precise mechanisms by which 
PARP1 is activated without DNA damage, and thereby 
playing a role in expression of pro-inflammatory cytokines 
remain poorly understood . 
Conclusion: In response to inflammatory agents, c-Abl 
tyrosine kinase undergoes nuclear translocation, interacts 
with and phosphorylate PARP1. Tyrosine-phosphorylated 
PARP1 is required for protein PARylation of RelA/p65 
and NF-κB-dependent expression of pro-inflammatory 
cytokines in vitro or in vivo. This study elucidated a novel 
signaling pathway to regulate cytokines expression, 
suggesting that pharmacological inhibition or genetically 
depletion of c-Abl can prevent PARP1 activation and 
decreased PARP1-NF-κB dependent inflammatory 
cytokines expression. 
Disclosure of Interest: None Declared 
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Introduction: Excessive phosphorylation of STAT1 at 
tyrosine 701, aka STAT1 activation, can result in 
increased susceptibility to fungal, bacterial and viral 
infections and enhances risks for autoimmune and other 
diseases. The tight regulation of STAT1 tyrosine 
phosphorylation therefore is essential for health and well-
being of humans and animals. 
Results: Conjugation of STAT1 with small-ubiquitin-like-
modifier protein (SUMO) is a well-studied mechanism to 
inhibit STAT1 activation. STAT1 is unique in the STAT 
family in that it contains a SUMO accepting Lysine 
residue just 2 amino acids downstream of the critical 
Tyr701 phosphorylation site.  Work in our and other labs 
has demonstrated that phosphorylation at Tyr701 and 
SUMOylation at Lys703 are mutually exclusive 
modifications, thus identifying SUMO conjugation as a 
direct negative STAT1 regulator. As is common for 
SUMO conjugation sites, the modified STAT1 lysine 
residue is embedded in a canonical SUMO consensus 
sequence consisting of the four residues ΨK703XE705 (Ψ: 
large hydrophobic, K: SUMO acceptor, X: any amino 
acid, E: glutamate). Mutating the invariant SUMO 
consensus residues Lys703 and Glu705 accordingly 
precludes the SUMO conjugation of STAT1 and results in 
its increased tyrosine phosphorylation upon the 
stimulation of cells with interferon-gamma (IFN-g).  
Proteomics screening and data clustering recently 
indicated that PARP9 and PARP14 cross-regulate 
macrophage activation via the ADP-ribosylation of STAT1 
and STAT6.1 Biochemical experiments indicated that 
PARP14 silencing increases the phosphorylation of 
STAT1 upon IFN-g stimulation and decreases the 
phosphorylation of STAT6 upon interleukin-4 stimulation 
in a human monocytic cell line. Importantly, using in vitro 
enzyme assays with purified recombinant STAT1, Glu705 
in the SUMO consensus sequence was identified as the 
STAT1 residue modified by ADP-ribosylation. Mutation of 
Glu705 increased the Tyr701 phosphorylation of STAT1 in 
response to IFN-g and accordingly heightened the pro-
inflammatory gene induction of this cytokine. This, in turn 
was taken as confirmation that PARP14 exerts its IFN-g-
inhibiting effects through the direct modification of STAT1 
at Glu705. However, the mutational approach cannot 
dissociate the effects of SUMOylation and purported ADP 
ribosylation on STAT1. Thus, whether this observation 
indeed constitutes a genuinely novel finding or merely 
confirms the phenotype resulting from the concomitant 
loss of SUMO conjugation was not resolved. We 
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therefore addressed this important question and revisited 
a peculiar consequence STAT1 SUMO conjugation, 
namely the suppression of paracrystal formation by 
activated STAT1 in the nucleus of IFN-g stimulated cells. 
We also followed up on the claim that STAT6 is ADP-
ribosylated through a mechanism that is related to that of 
STAT1.2 
Conclusion: We conclude that PARP9 and PARP14 may 
contribute to the regulation of macrophage activity and 
polarization. However, the central claim that this process 
is dependent on the ADP-ribosylation of STAT1 and 
STAT6 is unfounded at present. 
References: 1.           Iwata, H. et al. PARP9 and 
PARP14 cross-regulate macrophage activation via 
STAT1 ADP-ribosylation. Nat. Commun. 7, 12849 (2016). 
2.           Begitt, A. et al. On the role of STAT1 and STAT6 
ADP-ribosylation in the regulation of macrophage 
activation. Nat. Commun. 9, 2144 (2018). 
Disclosure of Interest: None Declared 
 
P045 
SERTOLI CELLS SUPRESS TNFΑ AND ENHANCE IL-
10 PRODUCTION IN HEART AFTER MYOCARDIAL 
INFARCTION IN MICE  
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Introduction: Cell therapy is intensively tested as a 
possible therapeutic tool for myocardial infarction (MI). 
Among others, mesenchymal stem cells (MSCs) are 
broadly used for these studies. In our project, we 
compare the activity of Sertoli cells (SCs), which possess 
ability to modulate the immune system and create an 
immunologically privileged site within the testes, with 
those of MSCs in a mouse model of MI. 
Methods: We established a mouse model of 
Isoprenaline-induced acute MI, followed by intravenous 
administration of 1 million cells (MSCs/SCs). We 
monitored immune cells infiltration and production of pro-
inflammatory or anti-inflammatory cytokines (TNFα and 
IL-10 respectively) in heart after MI using flow cytometry. 
Results: The SCs application resulted in decrease in 
TNFα level accompanied with an increase in IL-10 
production compared to control (MI only) and MSCs 
treated mice. Also infiltration of various immune cell 
populations in the infarcted heart was reduced after SCs 
administration. Population of CD206 positive 
macrophages increased in heart of SCs treated mice 
after MI, which are considered alternatively activated or 
wound healing. Population of pro-inflammatory immune 
cells decreased in SCs treated mice. 
Conclusion: Our study confirmed that canonical pro- and 
anti- inflammatory cytokines (TNFα and IL-10 
respectively) are skewed towards tissue healing 

environment in heart in the presence of SCs after MI. 
Obtained results confirmed our hypothesis that SCs may 
be more suitable candidate for MI treatment than MSCs, 
as one of the main SCs function in testes is the induction 
of anti-inflammatory environment, whereas MSCs are 
responsible for maintaining tissue homeostasis. Further 
and broader study is needed to reveal bigger picture of 
this action and to give deeper insight in molecular 
mechanisms of this phenomena. 
Disclosure of Interest: None Declared 
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Introduction: IL-12p70 is a heterodimer molecule and a 
key cytokine for determining Th1 immune responses. 
Despite this essential role in combating infection we have 
observed highly variable IL-12p70 responses in chronic 
hepatitis C (HCV) patients which were associated with 
response to treatment. We are applying a systems 
biological approach to a cohort of 1,000 healthy donors to 
fully understand variability in this key cytokine pathway. 
Methods: Whole blood from 1,000 donors of the Milieu 
Interieur (MI) cohort, as well as from HCV and TB 
infected patients was stimulated with LPS, E. coli and 
Poly(I:C) in a highly standardized approach. Multi-analyte 
protein and transcriptomic responses were analyzed in 
parallel using Luminex, Simoa and Nanostring 
technologies. For the MI cohort multi-parameter flow 
cytometry was applied to characterize cellular responses 
and whole genome genotyping arrays were applied for 
genetic characterization. 
Results: 28% of healthy donors failed to secrete IL-
12p70, but its production was restored with IFNa co-
stimulation. However, in HCV and TB patients, greater 
than 50% of the patients did not secrete IL-12p70 
following LPS stimulation and only a subgroup of patients 
was able to restore IL-12p70 secretion upon co-
stimulation with IFNa. Analysis of the MI population 
cohort revealed a novel genetic association with IL-12p70 
levels, but no strong cellular associations. Gene set 
enrichment analysis revealed significant type II IFN 
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response differences, with a detailed kinetic analysis 
mapping this upstream to variable IFNB responses, 
acting through IFNAR1 signaling. We are currently 
performing RNA sequencing to integrate with genetic and 
proteomic data sets to fully understand this variability, 
with our findings to be validated in samples from HCV 
and TB patients. 
Conclusion: These results will allow us to investigate the 
intracellular mechanisms by blocking specific pathways 
and to potentially restore them in chronically infected 
HCV or TB patients. 
Disclosure of Interest: None Declared 
 
P048 
REGULATION OF K63 UBIQUITIN SIGNALING BY THE 
INNATE IMMUNE SENSOR LGP2 
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evanston il, United States 
 
Introduction: The production of interferon (IFN) family 
cytokines is essential for cellular and organismal barrier 
functions in innate and adaptive antiviral immunity.  The 
IFN response system is tightly regulated to quickly and 
potently induce antiviral gene expression in response to 
infection. Despite the benefits of innate antiviral immunity, 
overactive or constitutive IFN responses are harmful to 
cells and can result in chronic auto-immune and auto-
inflammatory diseases. These regulatory mechanisms 
that precisely control the IFN response are essential for 
promoting immune health and preventing chronic 
illnesses.  
Methods: Investigation of the innate immune RNA 
sensor and regulatory protein, LGP2, has revealed its 
ability to negatively regulate antiviral 
signaling.  Disruption of LGP2 expression results in 
earlier and overactive IRF3 and NFkB transcriptional 
responses to virus infection or cytosolic dsRNA 
accumulation, demonstrating that LGP2 acts as a 
negative regulator that functions to desensitize antiviral 
signaling.  
Results: Results indicate that LGP2 interferes with 
TRAF6 and TRIM25, two ubiquitin ligase proteins that 
catalyze lysine-63 (K63) chain formation and are required 
for antiviral responses and IFN production.  LGP2 
interference with TRAF and TRIM proteins corresponds 
with its ability to engage the only cellular K63-ubiquitin 
conjugating enzyme, Ubc13.  As a negative regulator of 
K63 ubiquitin-based antiviral signaling, LGP2 has 
widespread impact on immune and inflammatory 
signaling pathways within and outside the antiviral 
response, including regulation of RLR/MAVS, IL-1b, 
TNFa, and cGAS/STING systems that utilize K63 
ubiquitination to activate IRF3 and/or NFkB.   
Conclusion: These findings provide a unique 
mechanism for LGP2 negative regulation through K63 

ubiquitin ligase suppression and generate the central 
hypothesis that LGP2 disengages the K63 ubiquitin 
apparatus to downregulate multiple targets in antiviral 
signal transduction to attenuate antiviral transcription and 
downstream responses.  
Disclosure of Interest: None Declared 
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LOSS OF HEPATIC MACROPHAGE RESERVOIR DUE 
TO DECREASED CSF1 PRODUCTION MIGHT BE 
RESPONSIBLE FOR COMPROMISED RESOLUTION 
OF DAMAGE AND INCREASED SCARRING IN 
CHRONIC LIVER INJURY 
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Introduction: Injury triggers both tissue degeneration 
and regeneration. While in acute liver injury even though 
extent of injury is more but there was efficient resolution 
of injury without any scarring, in chronic liver injury 
resolution of damage is not efficient and it leads to 
progressive scaring. Underlying cause of poor resolution 
of damage in chronic liver injury is not well understood 
and warranted for development of effective therapy 
against cirrhosis. Hepatic macrophages play a central 
role in resolution of damage and liver regeneration apart 
from their physiological role in hepatic innate immune 
defence.  
Methods: Materials and methods:- Status of hepatic 
macrophage were analysed in  54 cirrhotic, 17 acute liver 
failure (ALF)  and 15 healthy liver biopsy or explants liver 
tissue by immunohistohemistry using cell type specific 
marker (CD68). Plasma level of macrophage growth 
factors CSF-1, GCSF and GM-CSF,MCP-1 MCP-3 were 
analysed in hepatic vain plasma of same ALF and 
cirrhosis patients by Milipore cytokine bead array. 
 Numbers of hepatic macrophage were further statically 
correlated with level of growth factors using linear 
regression. 
Results: Mean age of cirrhotic  patients(49.5±9.06) were 
significantly higher than ALF and Healthy 
control(p<0.0001 and  P<0.001 respectively). Etiology of 
Cirrhosis (Alcohol=32; Crytogenic=22) and ALF( Viral=13; 
unknown=4).  Immunohistochemical analysis showed 
significant decrees in hepatic macrophage in cirrhosis 
comparison to both ALF (p<0.0001) and healthy liver 
tissue (p<0.0001) while the ALF liver showed significant 
increased in hepatic macrophage in comparison to 
healthy liver (p=0.0033), suggesting loss of hepatic 
macrophage reservoir in cirrhosis. Mean lasma level of 
MCSF(CSF1) (ALF=294.2±- Pg.ml and cirrhosis=44± 
pg/ml; p<0.0001) and GCSF (ALF=35±- Pg.ml and 
cirrhosis =15.4± pg/ml) were significantly decreased in 
cirrhosis in comparision to ALF (p<0.0001 an p<0.0001 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

60 
 

respectively). Cirrhosis patients showed increased level 
of GMCSF then ALF but it was statistically not significant. 
In multivariate regression analysis   MCP-1  and MCSF 
levels significantly correlated with CD68 score [R2=0.488. 
F(3-43) =15.602,  p<0.0001]. , suggesting the loss of 
CSF1 as causative factors for poor hepatic macrophage 
reservoir in cirrhosis. 
Conclusion: Conclusion:- Compromised CSF1 
production in chronic liver injury leads to poor hepatic 
macrophage in cirrhosis. Exogenous administration of 
CSF1 or Macrophage therapy in cirrhosis may improve 
the hepatic macrophage reservoir and will accelerate the 
resolution of damage in cirrhosis. 
Disclosure of Interest: None Declared 
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E. Atabakhsh1,*, A. Perea1, R. Neuner1, B. Heinrich1, W. 
Austin1, C. Rafferty1, M. Camilleri1, L. To1, J. Murray1, D. 
Pregibon1 
1Abcam, Cambridge, United States 
 
Introduction: In patients and animal models, molecular 
biomarkers are used as indicators of normal and 
pathogenic processes. In drug discovery and screening 
pipelines, molecular biomarkers are used to assess the 
mechanism of action, efficacy, and toxicity of lead 
compounds. To address the need for rapid and sensitive 
quantitation of protein biomarkers, we have developed 
the FirePlex® Technology Platform. Utilizing patented 
hydrogel particles and a three-region encoding design, 
FirePlex Immunoassays allow for true, in-well 
multiplexing, providing flexible and customizable 
quantification of analytes. 
Methods: To facilitate biomarker discovery studies, we 
offer our standard-throughput FirePlex Immunoassays, 
which enable quantitation of up to 70 protein analytes per 
sample, from only 12.5 µL of input. These assays 
demonstrate 5 logs of dynamic range and sub-
picogram/ml sensitivity, allowing for highly sensitive 
quantitation of analytes in serum, plasma, cell culture 
supernatant, urine, and saliva. Assays are run in 96well 
plate format, with readout on standard flow cytometers. 
For drug discovery and screening studies, we offer our 
high-throughput FirePlex (FirePlex®-HT) Immunoassays 
for quantitation of up to 10 protein analytes per sample 
from only 6.25 µL biofluid input, in 384-well plate format. 
FirePlex-HT assays provide 3-4 logs dynamic range, 
demonstrate 1-100 pg/ml sensitivity, and have been 
validated in serum, plasma, and cell culture supernatant. 
The two-step workflow, no-wash assay format, and 
readout on high-content imagers limit hands-on time and 
are amenable to automation, thus making FirePlex-HT 
ideally suited for high-throughput screening studies. 

Conclusion: Here we present data from studies 
investigating cytokine profiling in human and rodent 
samples using the FirePlex immunoassays, and introduce 
the simplified workflow of the FirePlex-HT® 
immunoassays with data demonstrating the performance 
for quantifying key cytokines in multiplex, in biological 
samples. Together, this novel combination of multiplexed, 
high-sensitivity assays and bioinformatics tools enables 
rapid quantitation of protein biomarker signatures in 
biofluid specimens. 
Disclosure of Interest: None Declared 
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Introduction: Previous research has recognised that IL-1 
family members can act as mediators of angiogenesis 
and vascular permeability.  Our lab has demonstrated a 
potential role for IL-18 in regulating angiogenesis in 
murine models of neovascularisation, and our 
collaborators have shown that IL-33 displays similar 
traits. IL-36 cytokines are a relatively understudied 
member of the IL-1 superfamily, and in this project, we 
explore whether IL-36 cytokines effect endothelial cell 
function. 
Methods: Primary human microvascular endothelial cells 
(HMEC) were used for all experiments. qPCR and 
western blot techniques were used to investigate the 
relationship between IL-36 and VEGF signalling 
pathways. HMEC treated with recombinant IL-36α, IL-36β 
or IL-36γ were used to carry out proliferation and tube 
formation assays. HMEC were also used for flux 
permeability assays and for expression analysis to probe 
for components of the tight and cadherins junctions 
following treatment with IL-36α, IL-36β and IL-36γ. 
Results: IL-36 cytokines regulate endothelial cell function 
and tight junctions in HMECs.  
Conclusion: IL-36 cytokines, like many other members 
of the IL-1 family, possess an intrinsic ability to regulate 
vascular biology. Further research will establish whether 
these effects have the potential to be exploited as 
therapeutic targets for vascular disease. 
Disclosure of Interest: None Declared 
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BIOLOGY AND CHARACTERIZATION OF 
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Introduction: Interleukin-10 (IL-10) is an 
immunoregulatory cytokine that plays a pivotal role in 
modulating inflammation, both in vitro and in vivo; 
however, the therapeutic use of recombinant IL-10 in 
inflammatory diseases turned out to be less effective 
even though it is safe and well tolerated. The drawback of 
using IL-10 in clinical application is, for example, the 
stability of protein locally, at the inflammatory site, 
therefore high administration dose is needed to elicit a 
response 
Methods: Here, we generate a form of mouse IL-10 
called stable mouse IL-10 (STmIL-10), which consists of 
two IL-10 monomer subunits that covalently linked by a 
linker. Both STmIL-10 and wild type mouse IL-10 
(WTmIL-10) even in parallel by using the HEK293EBNA 
cell line system. Due to a potential concern about the 
protein stability, we have studied both temperature- and 
pH-dependent biological of mouse IL-10. We tested the 
biological activity of IL-10 protein by using 
the Lipopolysaccharide (LPS) stimulated Bone marrow-
derived macrophages (BMDMs) from our previously 
generated transgenic reporter mouse called hTNF. 
LucBAC. We also examined the biological activity of 
STmIL-10 in vivo. 
Results: study shows that the STmIL-10 has higher 
specific activity than WTmIL-10 both in vitro and in vivo. 
Moreover, the stable is more active at low concentrations 
compared to wild type IL-10. Our results demonstrate that 
there is no significant difference in the biological activity 
between different linker length in the STmIL-10. 
Moreover, temperature- and pH-dependent study that 
STmIL-10 is more resistant or stable than WTmIL-
10. Furthermore, our in vivo data showed that STmIL-10 
suppresses LPS- induced local tissue inflammation plus 
suppress the induction of systemic secretion of pro-
inflammatory cytokines (TNF and IL-1) after LPS 
treatment.  
Conclusion:  In conclusion, we developed a stable 
version of IL-10 protein with improved efficacy to 
suppress the synthesis of pro-inflammatory, compared 
with wild type protein. This novel recombinant protein 
may have a potential role as an anti-inflammatory 
candidate for the treatment of inflammatory disorders 
Disclosure of Interest: None Declared 
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Introduction: Cytokines are the leading components of 
immune cells regulatory communications. They are 
responsible for cell differentiation, proliferation, saving, 

leading to the immune response and inflammation 
process. Numerous studies suggested that even in the 
absence of acute infection ageing associated with chronic 
low-grade inflammation and the underlying cause of this 
process may be an immunosenescence as well as shifts 
production of cytokines levels. However, the results on 
age-related alterations of these cytokine levels are 
inconsistent. Another important aspect is that with age 
people become often less active, which contributes to 
reduced total energy expenditure and has effects on 
energy balance as well as increase adipose tissue, which 
also plays an important role in immune response. It is 
probable that increasing incidence of obesity among the 
elderly may accelerate the inflammation processes with 
an increasing risk of developing insulin resistance, heart 
attack, stroke, or even cancer.  
The main aim of our study was to evaluate how the 
adipocytokines, pro and anti-inflammatory cytokines and 
lipoproteins fraction varies through aging as well as how 
these changes related each other in an apparently 
healthy population 
Methods: For this purposes, 150 healthy volunteers were 
selected on the basis of clinical records and laboratory 
examinations. Individuals with various health problems 
were excluded. Fasting Triglycerids (TG), low density 
lipoprotein (LDL) and high density lipoprotein (HDL), 
adipocytokines (leptin, adiponectin, ghrelin, resistin) as 
well as cytokines (IL-6, IL-4, 10, 17, IFN, TNF) levels 
were measured using commercial assay kits. The 
statistical analysis were performed using SPSS (Chicago, 
IL, USA). 
Results: the results our study shown that adiponectin 
level correlated with BMI in older males but not in older 
females. Meanwhile, in young persons there was no 
significant difference between adiponectin level in  men 
and women.  Leptin level changed with age and BMI. 
There was no difference in IL-6 and TNFa levels between 
men and women, but IL-6 level increased in elder age 
and IL-6 and TNFa levels significantly elevates in 
subjects with high BMI. We found also, that age are not 
main predictor for HDL, TG, IL-4, IL-6, IFN circulating 
levels, however, the production of LDL, IL-17 and IL-10 
showed significant deviations through aging. It is 
interestingly, that besides the age, LDL levels were 
correlated with TNF-alfa (r=0.31, p<0.05) and IL-10 (r=-
0.35, p<.01), while triglyceride were only associated with 
IL-10 levels (r=-0.27; p<.01). It have to be note, that the 
correlations did not changes after adjustment of age. 
Conclusion: The outcomes of our confirm that cytokines, 
adiicytokines concentrations are linked and can be used 
as a prognostic markers of age related diseases 
development. We also note, that these relationship is 
very complex and not altered to the same extent and do 
not contribute equally to organismal aging. 
Disclosure of Interest: None Declared 
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AND NAÏVE CD8+ T CELLS MODULATES IL-15 
SENSITIVITY 
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R. Kedl1 
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Introduction: The use of recombinant IL-2 and IL-15 and 
the targeting of their receptors has emerged as a 
promising intervention for treatment of autoimmunity and 
cancer. Thus, understanding IL-15/2 signaling in different 
immune cell subsets is critical for the best application of 
these treatments. Our laboratory is interested in how the 
IL-2 and IL-15 receptor subunit, IL-2Rβ, modulates 
signaling in naïve and memory CD8+ T cells. We and 
others have shown that memory CD8+ T cells respond 
dramatically to IL-15 stimulation in vivo and in vitro, as 
evidenced by an increased rate and magnitude of STAT5 
phosphorylation (pSTAT5). Interestingly, this cannot be 
explained only by increased receptor expression, as 
equalizing the levels of IL-2Rβ does not eliminate the 
enhanced pSTAT5 response in memory cells. Thus, the 
purpose of our study is to explore the mechanisms of 
increased IL-15/2 sensitivity in memory CD8+ T cells. 
Methods: To measure IL-15 sensitivity, we isolated 
memory and naïve CD8+ T cells from mice, stimulated 
with cytokines in vitro and stained intracellularly for 
pSTAT5. For lipid microdomain or cytoskeletal disruption, 
we treated cells with cholesterol depleting agents and 
inhibitors against formin (SMIFH2) or branched (CK666) 
mediated actin polymerization before cytokine 
stimulation. To verify formin-mediated defects genetically, 
we used cells from mDia1-/- x FMNL1-/- double knockout 
mice. For super resolution microscopy, cells were fixed, 
stained with αIL-2Rβ and imaged using STED or 
dSTORM microscopy. For STED image analysis, the 
Imaris software was used to create and quantify IL-2Rβ 
cluster size. For dSTORM analysis, IL-2Rβ localizations 
were acquired using the ZEISS PALM software and were 
processed into clusters using custom MATLAB code. 
Results: Our data point strongly to three potential 
mechanisms of increased cytokine receptor signaling 
efficiency in memory T cells.  First, whereas naive T cell 
sensitivity to IL-15 is dependent on intact lipid 
microdomains, memory cells signal even when these lipid 
microdomains are disrupted as demonstrated by an 
unaffected pSTAT5 response. This indicates that memory 
T cells, besides higher receptor expression, have also 
acquired the capacity for lipid microdomain-independent 
signaling. Second, using super resolution microscopy, we 
discovered that memory T cells differ from naïve T cells in 
their redistribution of  IL-2Rβ into larger clusters on the 

cell surface.  These receptor clusters appear even under 
cholesterol depleting conditions. Third, we identified a 
requirement for Formins, mediators of linear actin 
polymerization, in facilitating downstream signaling.  
Inhibition of formin-mediated actin polymerization, by 
pharmacological inhibition or genetic ablation, led to a 
decrease in pSTAT5 response to IL-15 in both naïve and 
memory cells. Disruption of STAT5 signaling did not 
occur after inhibition of branched actin polymerization, 
indicating a unique and novel function for formins in 
cytokine signaling. 
Conclusion: Collectively our data suggest that the 
efficiency of IL-15 cytokine receptor signaling in memory 
T cells is enhanced through altered receptor localization, 
organization, and integration with the cytoskeleton. This 
structure is optimized toward cytokine sensitivity and 
shapes memory T cell function, and consequently, 
protective immunity. 
Disclosure of Interest: None Declared 
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Introduction: Long-term and intense noxious stimulation 
related to chronic inflammation lead to central 
sensitization and plasticity within the superficial spinal 
dorsal horn. It is widely accepted, that interleukins play a 
pivotal role in pain processing. By a purinergic receptor 
mediated action, the activation of nociceptive primary 
afferents and the consecutive release of ATP induce 
considerable increase of interleukin-1βeta within the 
spinal dorsal horn contributing to the hyperexcitability of 
the neural circuit. Accumulating evidence suggests that 
the P2X4 receptor may be one of the major key 
mediators that are involved in the cytokine secretion 
including IL-1β. Our knowledge is moderately scanty 
regarding the role and expression of P2X4 in chronic 
inflammatory pain. 
Methods: Experiments were performed on male Wistar 
rats and male Black 6 mice. Inflammatory pain was 
evoked by unilateral intraplantar injection of complete 
Freund adjuvant (CFA). The nociceptive responsiveness 
of control and CFA-treated animals were tested daily for 
withdrawal responses to mechanical stimuli by von Frey 
test before and after CFA injection. Changes in the gene 
– and the protein expression of P2X4 during the first 3 
days after CFA injection were measured with PCR and 
Western blot analysis, respectively. The cellular 
localization of P2X4 protein was investigated with single 
and double immunohistochemical stainings. The 
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colocalisational values with different kinds of neuronal 
markers were obtained by IMARIS software. 
Results: After CFA administration the mechanical 
withdrawal threshold of the treated animals was 
significantly reduced. We found almost a two-fold 
increase in mRNA and protein levels, respectively, in the 
dorsal horn of CFA-injected animals 3 days after CFA 
injection, at the time of the summit of mechanical 
allodynia. Studying the cellular distribution of P2X4, 
single immunoperoxidase reactions revealed a 
substantial receptoral expression within the lamina I-II of 
the spinal gray matter following CFA injection which was 
further validated by Western blot analysis. Abundant 
expression of P2X4 receptor was observed on excitatory 
but not inhibitory neuronal axon terminals in CFA model 
compared to control. 
Conclusion: Our results suggest that in chronic 
inflammatory pain P2X4 receptor probably exerts its 
effect on spinal pain processing primarily via excitatory 
interneurons, modulating the nociceptive signals towards 
projection neurons. The dysfunction of P2X4 receptor-
mediated signaling is implicated in inflammatory and 
neuronal diseases. P2X4 receptor is therefore a 
promising target for new therapeutic agents. 
References: P2X4 purinoceptor signaling in chronic 
pain, Purinergic Signalling (2012) 8:621–628 
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Introduction: Type I interferons (IFN-Is) are cytokines 
that are essential for effective antiviral and antitumor 
immune responses. The current understanding is that 
IFN-Is mediate their effects through the expression of 
several hundred interferon-regulated genes. However, 
the extent and contribution of posttranslational 
modifications such as protein phosphorylation remains 
unknown. 
Methods: Here we present the first study to examine the 
extent and contribution of protein phosphorylation 
involved in the cellular response to IFN-Is.  We 
determined the global phosphoproteome using mass 
spectrometry in IFN-α-treated primary murine microglia 
and astrocytes – key IFN-I-responding cells of the central 
nervous system – and in a mouse model for IFN-I-
induced neuroinflammatory diseases. 

Results: Our results identified a novel immediate IFN-I 
response mechanism that relies on widespread changes 
in protein phosphorylation. IFN-I-induced phosphorylation 
in microglia and astrocytes was rapid and thus largely 
independent of gene expression. In silico analysis 
showed that this mechanism relies predominantly on a 
small number of kinase families. Further, functional 
analysis suggested that this rapid response induces an 
immediate reactive state in cells and prepares them for 
the subsequent transcriptomic response. Similar 
extensive changes in the phosphoproteome were also 
present in a mouse model for IFN-I-induced 
neuroinflammatory diseases. Strikingly, the altered 
phosphoproteome in these transgenic mice predicted the 
clinical and pathological outcome of neuroinflammatory 
disease. 
Conclusion: These findings demonstrate a hitherto 
unknown novel mechanism by which IFN-Is mediate 
cellular responses. This mechanism involved widespread 
changes in protein phosphorylation and appears to be 
independent of gene expression.  Significantly, changes 
in the phosphoproteome not only preceded disease onset 
but also predicted the clinical and pathological outcome 
suggesting new therapeutic and diagnostic possibilities. 
Disclosure of Interest: None Declared 
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Introduction: The interleukin 12 (IL-12) family is unique 
among all human cytokines due to its structural and 
functional complexity. Three alpha and two beta subunits 
are combined into at least four functionally distinct 
heterodimers (IL-12, IL-23, IL-27 and IL-35) that regulate 
activation and suppression of T cells. Furthermore, 
isolated subunits can act as immune signaling molecules. 
Due to their broad functional spectrum, IL-12 family 
cytokines are intimately involved in human disorders from 
autoimmune diseases to cancer and are emerging targets 
in the clinics. 
Results: Using an interdisciplinary approach that 
combines protein biochemistry with computational 
approaches and cellular studies we could provide insights 
into how cells produce and assemble IL-12 family 
cytokines. As a common theme, human alpha subunits 
remain incompletely structured in isolation and are 
retained in cells by chaperones of the endoplasmic 
reticulum. Assembly with their cognate beta subunits 
leads to complete structure formation, allowing the 
functional heterodimers to be secreted. Using our 
molecular insights into structural determinants and quality 
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control checkpoints of IL-12 family cytokines, we could 
rationally engineer human alpha subunits that can be 
secreted in isolation. Our studies show that these 
engineered IL-12 subunits act as new signaling 
molecules within the human cytokine repertoire. 
Conclusion: Taken together, our studies reveal a close 
connection between protein biogenesis in the 
endoplasmic reticulum and the regulation of immune 
responses. Insights into these processes can be used to 
rationally engineer new immune modulators. 
  
References: Müller SI, Aschenbrenner I, Zacharias M, 
Feige MJ; An Interspecies Analysis Reveals Molecular 
Construction Principles of Interleukin 27. J Mol Biol, Apr 
2019, Epub ahead of print. 
Müller SI, Friedl A, Aschenbrenner I, Esser-von Bieren J, 
Zacharias M, Devergne O, 
Feige MJ; A folding switch regulates interleukin 27 
biogenesis and secretion of its 
α-subunit as a cytokine. Proc Natl Acad Sci U S A, Jan 
2019; 116(5):1585-90. 
Reitberger S, Haimerl P, Aschenbrenner I, Esser-von 
Bieren J, Feige MJ; Assemblyinduced 
folding regulates interleukin 12 biogenesis and secretion. 
J Biol Chem, May 
2017; 292(19):8073-81. 
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Introduction: In the processes of formation and 
resolution of venous thrombi, several biological events, 
such as the intrathrombotic accumulation of neutrophils 
and macrophages and the remodeling of extracellular 
matrices, are often found. We previously demonstrated 
the pathophysiological roles of inflammatory cytokines in 
the processes of thrombus resolution using genetically 
engineered mice. Fractalkine is a membrane-bound 
chemokine that functions not only as a chemoattractant 
but also as an adhesion molecule, and is expressed on 
endothelial cells activated by proinflammatory cytokines. 
The fractalkine receptor, CX3CR1, is expressed on 
cytotoxic effector lymphocytes. In this study, I found out 
the fibrinolytic role of CX3CR1 using the murine deep 
vein thrombosis (DVT) model. 

Methods: Eight-week-old male C57BL/6 (WT) and 
CX3CR1 knockout (KO) mice underwent anesthesia and, 
via a laparotomy the femoral, the inferior vena cava (IVC) 
was exposed and ligated with 3-0 silk suture. At 1, 3, 5, 7, 
10, 14 and 21 days after the IVC ligation, the blood flow 
in thrombosed IVCs were measured and mice were 
euthanized. After that thrombosed IVCs were harvested. 
The morphological study, immunohistochemical analyses, 
and double-color immunofluorescence analyses were 
performed. At 1, 3, 5, 10 and 14 days, the thrombus was 
separated from the vein wall and the intrathrombotic gene 
expressions were obtained by real-time RT-PCR. 
Results: Immunohistochemically, in WT mice 
intrathrombotic CX3CR1-positive cells were detected 3 
days after ligation constantly and increased gradually. 
After that these positive cell number peaked at 14 days. 
Concomitantly, the gene expression of Cx3cr1 was 
detected in the thrombi. When CX3CR1 KO mice were 
treated in the same manner, thrombus size was much 
larger than WT mice. Moreover, the blood flow of the IVC 
was more recovered in WT than in CX3CR1 KO mice. 
The ligand of CX3CR1, fractalkine-positive cells and gene 
expressions were detected both of WT and CX3CR1 KO 
mice, but more positive cells and gene of cells 
expressions were detected in WT mice than CX3CR1 KO 
mice. Double color immunofluorescence analyses of WT 
mice thrombi, detected the intrathrombotic CX3CR1-
positive cells and fractalkine-positive cells in the F4/80-
positive macrophages. These observation implied that 
inthrathrombotic CX3CR1 and fractalkine were produced 
mainly by infiltrated macrophages. There was no 
significant difference between WT and CX3CR1 KO mice 
in prothrombin time and activated partial thrombin time. 
The gene expressions of Mmp2, urokinase-type 
plasminogen activator (uPA), tissue-type plasminogen 
activator (tPA) and Vegf  were significantly reduced in 
CX3CR1 KO mice than in WT. In immunohistochemical 
staining images, there were more MMP-2-, uPA-, tPA- 
and VEGF-positive cell numbers in WT than in CX3CR1 
KO mice. And in immunohistochemical staining images, 
there were more intrathrombotic neovessels were 
detected in WT than CX3CR1 KO mice. Consistently, 
these results indicated the thrombus mass of CX3CR1 
KO mice were larger than WT mice. 
Conclusion: CX3CR1-fractalkine axis can have benefit 
roles the thrombus resolution by inducing MMP-2, uPA, 
tPA and VEGF expression. CX3CR1-fractalkine can be a 
good molecular target for the DVT treatment. 
Disclosure of Interest: None Declared 
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Introduction: During obesity, adipose tissue, secretes 
adipokines that play a major role in metabolism, and 
inflammation 1. Resistin is secreted primarily by 
adipocytes in rodents and was initially proposed as a link 
between obesity and insulin resistance. In an homeostatic 
metabolism, leptin acts via a specific receptor in the brain 
to regulate food intake, however in obesity an energy 
disbalance occurs due to a leptin resistance state2. On 
the other hand, alliín, a garlic derived compound, has 
been shown to have multiple anti-inflammatory and 
immunomodulatory effects in various pathologies such as 
cancer, viral infections and cardiovascular diseases3, 
therefore, it is important to consider this compound as a 
possible modulator of metabolism in DIO mice models. 
Methods: Four experimental groups of C57BL/6 mice 
were formed: 2 with Standard Diet (STD) and 2 with High-
Fat Diet (HFD) for 12.5 weeks, and the last 3.5 weeks, a 
group of each diet was administered daily with 15 mg/kg 
of alliin (STD+A and HFD+A). A week before the 
treatment was finished, an oral glucose tolerance test 
(OGTT), were done. Then mice were sacrificed and the 
serum and adipose tissue were obtained. From serum, 
we quantified the protein levels of leptin and resistin with 
Milliplex ELISA and the results were analyzed with one-
way ANOVA and Tukey's post hoc test. In adipose tissue 
the mRNA expression were analyzed by qRT-PCR with 
the 2-ΔΔCT, for leptin and resistin. Finally the the 
automated analysis of adipose tissue hypertrophy was 
performed with Cell Profiler© software on histological 
samples stained with H&E. 
Results: In the HFD+A group, a reduction in the AUC of 
the OGTT test, was observed when compared with HFD 
group with a p<0.05. We found a significant decrease in 
adipose tissue hypertrophy in the HFD+ A group, 
compared with the HFD group, with a significance of 
p<0.0001. The treatment with 15 mg/kg of alliin 
decreased the values of leptin and resistin with 
significance of p<0.05 and p<0.001, respectively. 
Significant differences were also found in gene 
expression from adipose tissue between HFD and 
HFD+A groups for leptin and resistin with significance of 
p<0.01q and p<0.0001. 
Conclusion: The metabolic imbalance in obesity, is 
caused in part, by the increase in leptin and resistin. 
Modulation of synthesis and expression of adipokines 
and an attenuation of major metabolic parameters by 
alliín can be considered as a possible therapeutic target 
in DIO. 

References: 1      Ouchi N, Parker JL, Lugus JJ, Walsh 
K. Adipokines in inflammation and metabolic disease. Nat 
Rev Immunol. 2011;11(2):85–97. 
2      Yadav A, Kataria MA, Saini V, Yadav A. Role of 
leptin and adiponectin in insulin resistance. Clin Chim 
Acta. 2013 Feb;417:80–4. 
3. Arreola R, Quintero-Fabián S, López-Roa R, Flores-
Gutiérrez E, Reyes-Grajeda J, Carrera-Quintanar L, et al. 
Immunomodulation and Anti-Inflammatory Effects of 
Garlic Compounds.: Discovery Service for Endeavour 
College of Natural Health Library. J Immunol Res. 
2015;2015:1–13 
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Introduction: Anatomically, hemorrhoids are the clusters 
of vascular tissue, smooth muscle and connective tissue 
lined by the normal epithelial cells of the anal canal and 
commonly known as anal cushions. When there are 
symptomatic enlargement and distal displacement of this 
anal cushion, then it becomes a pathological condition 
termed as the disease hemorrhoids. Besides constipation 
and prolonged straining, there are several other factors 
involved in the pathogenesis of hemorrhoids along with 
certain inflammatory reactions involving 
cytokines. Cytokines [Tumor necrosis factor-alpha (TNF-
α) and interleukin (IL-6)], alone and/or in combination, 
regulate the activation of resident cells (fibroblasts, 
endothelial cells, macrophages, and mast cells) and 
newly recruited inflammatory cells (monocytes, 
lymphocytes, neutrophils, and eosinophils) leading to the 
systemic response to inflammation (hemorrhoids). 
Methods: Hemorrhoids was induced by application of 
croton oil preparation (6% COP) in the recto-anal portion, 
the rats were treated with ethanolic extract of Blumea 
lacera (EBL) at doses 100, 200 and 400 mg/kg; p.o., 
each and Pilex (200mg/kg; p.o.), as a standard anti-
hemorrhoid drug for seven days. The biochemical 
parameters  were assessed on eighth day.TNF-α and IL-
6 were determined in serum by quantitative ELISA kits 
(Krishgen Biosystems, USA) according to the 
manufacturer's instructions. 
Results: A significant increase in the levels of cytokines-
TNF-α and IL-6 in serum was observed due to COP 
treatment. EBL treatment at the dose of 400 mg/kg;po 
showed significant decrease in TNF-α and IL-6 level as 
compared to reference drug (pilex). 
Conclusion: Inhibition in the levels of TNF-α and IL-6 by 
EBL treatment supports the anti-inflammatory role of EBL 
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in anti-hemorrhoid effect. Thus, the EBL might be playing 
an important role in exhibiting anti-hemorrhoid effect. 
References: Tiwari, V., 2016. Rationale Behind 
Ethnopharmacological Uses of Blumea lacera (Burmf.) 
DC.,(Asteraceae) for piles/haemorrhoids and anal 
fissures by Madia-Gond Tribe of Gadchiroli District of 
Maharashtra State, India. Research Journal of 
Pharmacognosy and Phytochemistry 8(4), 235-241. 
Azeemuddin, M., Viswanatha, G.L., Rafiq, M., 
Thippeswamy, A.H., Baig, M.R., Kavya, K.J., Patki, P.S., 
Shyam, R., 2014. An improved experimental model of 
hemorrhoids in rats: evaluation of antihemorrhoidal 
activity of an herbal formulation. ISRN pharmacology 
2014.  
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Introduction: Cardiotrophin-like cytokine factor 1 
(CLCF1), a member of the IL-6 family, is secreted as a 
complex with the cytokine receptor-like factor 1 (CRLF1). 
Mutations in the genes encoding CLCF1 or CRLF1 lead 
to the development of Cold Induced Sweating Syndrome 
(CISS) and Crisponi syndrome, two severe conditions 
sharing overlapping phenotypes. Among other 
phenotypes, patients suffer from recurrent infections and 
strong fever episode during infancy, suggesting a yet 
undefined role for CLCF1 in the development of the 
immune system. In mice, CLCF1 induces B-cell 
expansion, enhances humoral responses and triggers 
autoimmunity. Interestingly, inactivation of CRLF1, which 
impedes CLCF1 secretion, leads to a marked reduction in 
the number of bone marrow (BM) progenitor cells, while 
mice heterozygous for CLCF1 display a significant 
decrease in their circulating leukocytes. We therefore 
hypothesized that CLCF1 might be implicated in the 
regulation of hematopoiesis. 
Methods: To test this hypothesis, murine hematopoietic 
progenitor cells defined as Lin-Sca1+c-kit+ (LSK) were 
treated in vitro with ascending doses of CLCF1. 
Frequency and counts of LSK cells were measured by 
flow cytometry at different time points in order to assess 
the capacity of CLCF1 capacity to promote pluripotent 
cells expansion. Conditioned media experiments were 
realised to test whether CLCF1 effect on LSK cells was 

direct or mediated through an intermediate cell 
population. The capacity of CLCF1 to increase 
hematopoiesis was also evaluated in vivo in i) healthy 
mice; ii) a model of emergency hematopoiesis and iii) a 
model of congenic bone marrow transplantation. 
Results: In vitro, both the frequency and counts of LSK 
cells were significantly increased in the presence of 
CLCF1. Interestingly, data from conditioned media 
experiments suggested that the LSK cells expansion 
triggered by CLCF1 may be mediated by several CLCF1-
induced soluble factors including IL-6, G-CSF, IL-1β, IL-
10 and VEGF. CLCF1 administration to healthy C57BL/6 
mice resulted in a pronounced increase in circulating 
myeloid cell levels, which was concomitant with 
augmented LSK and myeloid cell counts in the BM. 
Likewise, CLCF1 administration to mice following sub-
lethal irradiation or congenic BM transplantation resulted 
in accelerated LSK recovery along with a sustained 
increase in BM-derived CD11b+ cell counts.  
Conclusion: Altogether, our observations establish an 
important and novel role for CLCF1 in regulating 
hematopoiesis with a bias towards myeloid cell 
differentiation.  
Disclosure of Interest: None Declared 
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Introduction: Sustained inflammation is a common 
characteristic of chronic liver injury and induces liver 
fibrogenesis and cirrhosis. The interleukin-1 family 
member IL-37 is a suppressor of innate immune 
responses and we reported that intracellular IL-37 
interacts with Smad3. We hypothesize that IL-37 
interferes with the signaling cascade of profibrogenic 
TGFβ by binding to Smad3 to modulate liver inflammation 
and fibrogenesis. Here we investigated the 
immunomodulatory and antifibrogenic properties of IL-37 
in transfected cell lines, isolated murine hepatic stellate 
cells (mHSCs) and two different mouse models of liver 
fibrosis. 
Methods: LX2, A549 and RAW264.7 cells were 
transfected with human IL-37 encoding chemically 
modified mRNA or exposed to recombinant human (rh) 
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IL-37 and stimulated with IL-1ß (1ng/ml) or LPS 
(100ng/ml) for 24 hours to induce IL-6. Quiescent mHSCs 
were isolated from wildtype (wt) and IL-37 transgenic (tg) 
C57BL/6 mice according to standard methods. After the 
isolation procedure the cells were resuspended and 
plated in 6-well plates. The cell culture medium was 
replaced every second day and tested for spontaneous 
IL-6 secretion by Elisa. In addition, cells were stimulated 
with LPS (100ng/ml) and TGFβ (100pg/ml) day 8 and 9. 
For in-vivo studies 8-week old Wt or IL37tg mice were 
injected with 0.6 ml/kg CCL4 or oil for 6 weeks, or 
underwent bile duct ligation and were sacrificed 3 or 14 
days after the procedure. Serum cytokines were 
measured by ELISA, protein expression of α-SMA and 
ICAM-1 by western blot. Liver fibrosis was assessed by 
histological quantification of Sirius Red staining. 
Results: and LPS-induced proinflammatory IL-6 and 
mRNA expression of profibrogenic CXCL10. In LX2 cells, 
rhIL37 protein did not reduce IL-6 but slightly 
downregulated α-Sma mRNA expression. mHSCs 
isolated from IL37tg mice secreted less IL-6 during 
spontaneous in-vitro activation compared to WT-derived 
mHSCs. IL-6 release after stimulation with LPS day 8 or 
LPS plus TGFß-1 was also significantly lower in IL37tg 
mHSCs compared to WT mHSCs as well as mRNA 
expression of Cxcl1 and Icam1 after LPS-treatment. 
IL37tg mice treated with CCL4 showed reduced 
expression of IL-6 and TGFß1 mRNA compared to Wt 
mice. IL37tg compared to Wt mice showed reduced liver 
fibrosis 15 days after bile duct ligation. 
Conclusion: Overexpression of IL-37 in cells and 
transgene expression of human IL-37 in mouse mHSC 
reduces the proinflammatory and profibrogenic response 
after stimulation. Exogenous rhIL-37 protein slightly 
downregulated α-Sma mRNA in IL-1ß-stimulated LX-2 
cells and did not reduce IL-6. Transgene IL-37 expression 
in mice reduced proinflammatory and profibrogenic gene 
expression in CCL4 and bile-duct ligation induced liver 
fibrosis, and also reduced overall fibrosis 15 days after 
bile duct ligation. rhIL-37 did not inhibit the immediate 
profibrogenic gene expression 3 days after BDL. We 
suggest that predominantly intracellular IL-37 
downregulates pathways of liver inflammation and 
fibrogenesis. IL-37 may represent a future target for the 
treatment of inflammatory and fibrosing liver diseases. 
Disclosure of Interest: None Declared 
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DIABETIC PATIENTS IN THE PRESENCE AND 
ABSENCE OF DRY EYE DISEASE   
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Introduction: Globally, over 422 million adults have 
Diabetes Mellitus (DM)1 and DM is a strong risk factor for 
developing dry eye disease (DED). DED is a common 
and distressing condition, but to date the link with DM is 
not fully understood.2 The aims of this study were to 
investigate the expression of DED-related cytokines3 in 
the tear fluids of patients with Type 2 DM (T2DM), in the 
presence and absence of DED, versus healthy controls. 
Methods: A total of 31 subjects participated and were 
divided into 4 groups: DED (n=13), T2DM+DED (n=4), 
T2DM no DED (n=7) and healthy controls (n=7). Clinical 
measures of tear quality (NITBUT) and quantity 
(Schirmer) were performed. Tear samples were analysed 
for TNF-alpha (TNF-α), Interleukin-6 (IL-6) and MCP-1 
protein expression by Multiplex cytometric bead array. 
The Kruskal-Wallis test was used to determine if there 
were differences in cytokine levels across all 4 groups. 
Results: TNF-α was not detected in any tear samples, 
except at very low levels (2.43pg/ml) in a T2DM patient 
without DED. MCP-1 was detectable in all tear samples, 
with no significant difference found between the groups. 
IL-6 was detected in 4 patient samples: 3 of whom had 
mild DED (mean=363 pg/ml), and in 1 T2DM subject 
without DED (711 pg/ml).     
Conclusion: The data confirms a role for IL-6 in the 
pathogenesis of DED and it may also be a biomarker for 
the onset of DED in T2DM. The large variability observed 
in MCP-1 levels across groups suggests that further 
investigation of this chemokine in a larger patient cohort 
is necessary to determine its role in ocular surface 
inflammation. Although the ubiquitous expression in all 
tear samples indicates that MCP-1 may not be a suitable 
biomarker for DED and DM. 
This study also found a strong correlation between 
increased DED severity and reduced patient quality of life 
(QoL; r=0.776, p=0.002). This indicates that, as DED 
progresses and the symptoms worsen, patient QoL is 
negatively affected, which confirms our previous findings 
on DED and QoL.4 
References: 1. https://www.who.int/news-room/fact-
sheets/detail/diabetes 
2. Han SB, Yang HK, Hyon JY. Influence of diabetes 
mellitus on anterior segment of the eye. Clin Interv Aging. 
2018;14:53-63.  
3. Zhao H, Li Q, Ye M, Yu J. Tear Luminex Analysis in 
Dry Eye Patients. Med Sci Monit. 2018;24:7595-7602.   
4. Yazdani-Ibn-Taz MK, Han MM, Jonuscheit S, Collier A, 
Nally JE, Hagan S. Patient-reported severity of dry eye 
and quality of life in diabetes.Clin Ophthalmol. 
2019;13:217-224. 
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Introduction:    Physical exercise is one of the most 
effective non-pharmacological approaches for a variety of 
metabolic diseases including obesity, type 2 diabetes, 
and hepatic steatosis.  A member of the interleukin-6 (IL-
6) family of cytokines, oncostatin M (OSM), plays 
important roles in various biological functions, including 
hematopoiesis, sensory development, and the regulation 
of inflammatory responses.  Previously, we have reported 
that OSM receptor β (OSMRβ)-deficient mice exhibit 
obesity, insulin resistance, and hepatic steatosis (1, 2).  
Treatment with OSM improves hepatic steatosis in 
addition to obesity and insulin resistance in mice fed a 
high-fat diet, a mouse model of metabolic syndrome (3). 
 However, the relationship between exercise and OSM 
remain unclear. 
Methods:    Eight-week-old male C57BL/6J mice were 
exercised by swimming and treadmill running.  We 
performed 3 acute exercise programs, swimming 
exercise (SE), moderate running exercise (MRE), and 
exhausted running exercise (ERE).  Mice in the SE group 
swam in warm water (37 ℃) for 60 min.  Mice in the MRE 
group were run on the treadmill for 60 min at a speed of 
15 m/min.  Mice in the ERE group were run on the 
treadmill for 5 min at a speed of 10 m/min, after which 
running speed was increased by 2 m/min every 2 min, 
until exhaustion.  Immediately after the exercise, the gene 
expression of OSM and OSMRβ in the calf muscles 
(soleus, gastrocnemius, and plantaris muscles) and 
quadriceps was measured by quantitative real-time PCR.  
In addition, serum concentration of OSM was assessed 
by ELISA. 
Results:    The gene expression of OSM was increased 
in the calf muscles and quadriceps of all 3 acute exercise 
groups compared to each sedentary group.  In addition, 
the expression of OSMRβ was not changed in the calf 
muscles and quadriceps in all 3 acute exercise groups.  
Interestingly, serum concentration of OSM was elevated 
in ERE group compared to their sedentary group 
although it was not changed in SE and MRE groups. 
Conclusion:    Acute exercise induced the expression of 
OSM in the skeletal muscles, suggesting that OSM is a 
novel myokine induced by exercise.  In addition, acute 
exhausted exercise can increase the serum concentration 
of OSM.  Thus, endurance exercise is required to exert 
the hormonal effects of OSM during exercise. 
References: (1) Komori T, Tanaka M, Senba E, Miyajima 
A, Morikawa Y. Lack of oncostatin M receptor β leads to 
adipose tissue inflammation and insulin resistance by 
switching macrophage phenotype. J Biol Chem. 288: 
21861-21875, 2013. 
(2) Komori T, Tanaka M, Senba E, Miyajima A, Morikawa 
Y. Deficiency of oncostatin M receptor β (OSMRβ) 

exacerbates high-fat diet-induced obesity and related 
metabolic disorders in mice. J Biol Chem. 289: 13821-
13837, 2014. 
(3) Komori T, Tanaka M, Furuta H, Akamizu T, Miyajima 
A, Morikawa Y. Oncostatin M is a potential agent for the 
treatment of obesity and related metabolic disorders: a 
study in mice. Diabetologia 58: 1868-1876, 2015. 
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Introduction: A highly dynamic gene activation process 
begins upon entry of CMV genomes into the host cell 
nucleus, both on the viral and on the host-cell side. The 
timing and velocity of gene expression events follow 
distinct patterns, but are also subject to considerable cell-
to-cell heterogeneity. Experimental models to assess the 
dynamics of these processes at single-cell levels – and 
thus understand the processes shaping viral gene 
expression during the lytic cycle – are limited. 
Methods: We developed a novel approach to visualise 
and quantify both CMV gene expression and endothelial 
cell interferon (IFN)-β expression at the single-cell level 
with temporal resolution. Using live-cell imaging and 
single-cell quantification of reporter genes encoded by 
recombinant human and mouse CMVs allows us to detect 
distinct temporal gene expression profiles. 
Results: Tracking the dynamic expression of essential 
immediate early (ie), early (e) and late (l) viral genes via 
fluorescence protein reporters in living infected cells, we 
observe that progression through the virus life cycle is 
remarkably robust. This observation even extended to a 
fraction of cells in which the virus managed to initiate 
gene expression despite the presence of type-I IFN. 
Importantly, our method allows detecting subtle changes 
in gene expression dynamics as well as phenotypes 
restricted to a fraction of the infected cell population.  
Conclusion: Here, we demonstrate the effects of 
inflammatory cytokines on CMV gene expression 
dynamics revealing the potential of this technique to 
perform both powerful screening as well as providing 
detailed insights into CMV biology. 
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Introduction:    Nonalcoholic steatohepatitis (NASH) is a 
chronic liver disease characterized by hepatic steatosis, 
inflammation, and fibrosis.  Oncostatin M (OSM) is a 
member of the interleukin-6 (IL-6) family of cytokines and 
plays important roles in a variety of biological functions 
such as hematopoiesis, sensory development, and the 
regulation of inflammatory responses.  Previously, we 
have reported that mice lacking OSM receptor β 
(OSMRβ) show obesity, insulin resistance, and hepatic 
steatosis (1, 2).  In addition, the treatment with OSM 
improves hepatic steatosis as well as obesity and insulin 
resistance in a mouse model of metabolic syndrome (3). 
 However, the roles of OSM in the pathogenesis of NASH 
remain unclear. 
Methods:    Eight-week-old male ob/ob mice were fed a 
methionine/choline-deficient diet (MCD) for 4 weeks (a 
mouse model of NASH).  To investigate the direct role of 
OSM in the pathogenesis of NASH, recombinant murine 
OSM was intraperitoneally injected in the NASH model 
mice.  At one and two hours after OSM injection, the 
expression of genes related to inflammation and fibrosis 
in the liver was measured by quantitative real-time PCR. 
Results:    We first investigated the expression of OSM 
and OSM receptor β (OSMRβ), in the liver of NASH 
model mice.  The expression of OSM and OSMRβ 
increased in the liver of NASH model mice compared to 
that in normal mice.  In addition, the expression of 
OSMRβ was observed in the sinusoidal epithelial cells, 
kupffer cells, and stellate cells in the liver.  Among genes 
related to inflammation, OSM increased the expression of 
IL-6 in the liver at 1 hour after the injection to NASH 
model mice.  The injection of OSM did not induce any 
significant changes in the expression of TNFα, a key pro-
inflammatory cytokine in the development of NASH.  
OSM also did not affect the expression of IL-10 and IL-4, 
anti-inflammatory cytokines in the liver.  However, the 
expression of IL-4Rα was increased in the liver of NASH 
model mice at one and two hours after the injection of 
OSM.  Among genes related to fibrosis, there were no 
significant differences in the expression of collagen 1a2 
and collagen 3a1 between vehicle- and OSM-injected 
mice.  In addition, both matrix metalloproteinase (MMP) 9 
and tissue inhibitor of MMP (Timp)-1, an inhibitor of 
MMP9, were increased by the injection of OSM in the 
liver of NASH model mice. 
Conclusion:    Our present results suggest that OSM 
plays some important roles in the pathogenesis of NASH. 
References: (1) Komori T, Tanaka M, Senba E, Miyajima 
A, Morikawa Y. Lack of oncostatin M receptor β leads to 
adipose tissue inflammation and insulin resistance by 
switching macrophage phenotype. J Biol Chem. 288: 
21861-21875, 2013. 

(2) Komori T, Tanaka M, Senba E, Miyajima A, Morikawa 
Y. Deficiency of oncostatin M receptor β (OSMRβ) 
exacerbates high-fat diet-induced obesity and related 
metabolic disorders in mice. J Biol Chem. 289: 13821-
13837, 2014. 
(3) Komori T, Tanaka M, Furuta H, Akamizu T, Miyajima 
A, Morikawa Y. Oncostatin M is a potential agent for the 
treatment of obesity and related metabolic disorders: a 
study in mice. Diabetologia 58: 1868-1876, 2015. 
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Introduction: Reduced expression of the RNAse III 
enzyme DICER1 has been reported to correlate with 
ageing, a condition mostly characterized by a low-grade, 
systemic and chronic inflammation which is associated 
with morbidity and premature death. Potential causes of 
this inflammageing include, among others, accumulation 
of senescent cells showing an inflammatory secretory 
phenotype, central obesity and NLRP3 inflammasome 
activation. Loss-of-function (knock-out) mouse and 
cellular models have already established a fundamental 
role for DICER1 in the regulation of inflammation and 
tissue homeostasis but this is currently assumed to arise 
mainly from the DICER1-dependant biogenesis of micro-
RNAs (miRNAs). However non-canonical DICER1 
functions recently emerged, such as the processing of 
non-coding SINE (Short Interspersed Nuclear Elements) 
RNAs, suggesting that DICER1 might also participate in 
the regulation of major cellular process through miRNAs-
independent mechanisms. 
Methods: To establish the contribution of non-canonical 
roles of DICER1 in the initiation and/or progression of 
inflammatory-related disorders such as ageing and pre-
diabetic condition, we performed a thorough age-related 
phenotyping (overall survival) of hypomorphic Dicer1 
mutant (Dicer d/d) mice which exhibit decreased DICER1 
expression. Expression levels of inflammatory and 
senescent markers were measured by RTqPCR in 
adipose tissue and metabolic tests were performed in 
animals subjected to high-fat or normal diet. 
Results: We observed in Dicer d/d mice, compared to 
littermate controls, that adipose tissue show an ageing-
dependent (i.e in 70 weeks-old animals but not in 35 
weeks-old mice) inflammatory signature associated with 
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the accumulation of non-coding B1 RNAs that might be 
linked with the secretory phenotype of senescent cells. 
Strikingly, upon feeding with a lipid-rich diet (HFD), 
Dicer1-deficient mice appear resistant to the HFD-
associated disorders: their weigh increase is limited, have 
less white adipose tissue and are more tolerant to 
glucose than the controls. These observations might be 
interpreted as the result of increased inflammatory 
markers (IL-6, TNFα), mitochondrial dysfunction and cell-
cycle disruption in different tissue (possibly gut and 
adipose tissue) associated with the accumulation of non-
coding RNAs. 
Conclusion: These preliminary results suggest that 
reduced DICER1 levels of expression following stress 
insults may act as a threshold regulating expression of 
inflammatory markers and, in chronic condition such as 
ageing or excessive high fat diet, leading to major 
breakdown in tissue function. 
Disclosure of Interest: None Declared 
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Introduction: Interferons (IFNs) play key roles in the 
pathogenesis of malignant melanoma by stimulating the 
expression of prosurvival factors. However, the 
mechanism underlying tumour intrinsic IFN signalling in 
melanoma remains relatively undefined.  
Methods: To examine gene expression changes as a 
result of IFN treatment, metastatic lymph node biopsies 
from late stage melanoma patients who received IFN 
therapy were microdissected and specific expression of a 
restricted set of IFN responsive and prosurvival genes 
examined.  
Results: Notably, STAT-5A levels showed a high degree 
of correlation with the prosurvival gene, c-MYC 
(Pearson’s r=0.914; P<0.0001). In this study we show 
that IFN regulation of MYC occurs via activation of a 
novel STAT5 binding element in the MYC proximal 
promoter, and that activation is directly related to STAT5 
levels. IFN-induced MYC expression also shifted the start 
site for transcription to the novel proximal STAT5 binding 
site. 
Conclusion: This data is consistent with the hypothesis 
that elevated STAT5 which facilitates MYC expression 
may explain the pro-survival effects of IFN in malignant 

melanoma and has implications for use of IFN as an 
anticancer therapy.  
Disclosure of Interest: None Declared 
 
P070C 
3-D CHROMATIN INTERACTOME AND CYTOKINE-
MEDIATED TRANSCRIPTIONAL REGULATION IN 
PRIMARY HUMAN T CELLS 
P. Li1,*, W. J. Leonard1 
1NHLBI, National Institutes of Health, Bethesda, United 
States 
 
Introduction: Transcriptomic profiles determine the 
phenotype and function of cells, and this process is tightly 
controlled by various transcription factors (TFs), 
epigenetics, and chromatin interactions to define 
transcriptional patterns in response to cellular signals. 
Elucidation of the chromatin interactome provides a 
distinctive window into the complex nature of gene 
regulation. 
Results: Here, we have investigated gene regulation by 
two related cytokines, interleukin-2 (IL-2) and IL-21, that 
activate the same JAK kinases but have differential STAT 
protein utilization to elucidate the basis for differential 
gene expression in activated human CD4+ T cells. By 
combining RNA-Seq data with histone ChIP-Seq binding 
patterns and linking these results to genome wide 
chromatin interaction analysis with paired-end-tag 
sequencing (ChIA-PET) results, we provide the first 
analysis of cytokine-induced long-distance interactions in 
primary human CD4+ T cells.  
Conclusion: These results reveal the role of IL-2 induced 
STAT5 in inducing new chromatin interactions. Coupled 
with total mRNA sequencing data, histone ChIP-Seq 
data, and SNP data, we also suggested potential 
associations between disease-causing SNPs and 
dynamic RNAPII-mediated chromatin interactions. 
References: Li P. et al. STAT5-mediated chromatin 
interactions in superenhancers activate IL-2 highly 
inducible genes: Functional dissection of the Il2ra gene 
locus. PNAS 2017. 
Tang Z. et al. CTCF-Mediated Human 3D Genome 
Architecture Reveals Chromatin Topology for 
Transcription. Cell 2015 
Farh KK. et al. Genetic and epigenetic fine mapping of 
causal autoimmune disease variants. Nature 2015 
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THE REGULATION OF IL-17 RECEPTOR SIGNALING 
BY KINASES TBK1 AND IKKΕ. 
D. Knizkova1,*, H. Draberova1, S. Janusova1, A. Drobek1, 
O. Stepanek1, P. Draber1 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

71 
 

1Laboratory of Adaptive Immunity, Institute of Molecular 
Genetics, Prague 4, Czech Republic 
 
Introduction: Inflammation is an important reaction of 
the immune system in response to the infection and to 
the disruption of integrity of the organism. It is a way the 
organism immediately reacts to the damage or pathogen 
presence. Amongst important mediators of immune 
inflammatory response are members of interleukin 17 
(IL-17) family. IL-17 is a pivotal regulator of inflammatory 
immune reaction. Binding of IL-17 to its specific receptor 
leads to the production of pro-inflammatory cytokines 
such as IL-6, CXCL1, CXCL2, CCL20 or CCL2 which 
then promote an immune defense of the organism by 
recruitment of macrophages and neutrophils to the site of 
inflammation. The absence of IL-17 signaling leads to 
increased sensitivity to some pathogens (e.g. Candida 
albicans). On the other hand, the dysregulation of this 
signaling pathway results into severe autoimmune 
disorders such as psoriasis, rheumatoid arthritis or 
multiple sclerosis. Currently, antibodies blocking IL-17 or 
its receptor are approved for the treatment of psoriasis 
and psoriatic arthritis. As clinical therapy by antibodies 
has numerous limitations and brings many side effects, 
the elucidation of the precise mechanism of yet not 
completely understood signaling via IL-17 receptor is a 
possible way to reveal new potential drug targets for 
therapeutic treatment. 
Conclusion: Here we aimed to understand the role of 
kinases TBK1 or IKKε in propagating IL17 receptor-
triggered signaling pathways and to elucidate whether the 
inhibition or ablation of these kinases can be used to 
modulate the IL17-induced cellular responses. 
Disclosure of Interest: None Declared 
 
P070E 
CYTOKINE BLOOD PLASMA PROFILE OF 
PREMATURE NEWBORNS AFTER THERAPY WITH 
IFN ALPHA-2B AS A PART OF A COMBINED 
CONGENITAL PNEUMONIA THERAPY 
A. Shuvalov1,* 
1ФГБУ "НИЦЭМ им. Н.Ф. Гамалеи" МЗ РФ, Moscow, 
Russian Federation 
 
Introduction: To study the peculiarities and dynamics of 
cytokine blood plasma profile of premature newborns 
after therapy with Viferon as a part of a combined 
congenital pneumonia therapy. 
Methods: The study enrolled premature newborns born 
at gestation week 35-36 without any signs of congenital 
infections; 
Newborns with confirmed congenital pneumonia (n=66) 
were randomly allocated to two sub-groups: a group 
treated with Viferon (Viferon, n=26) and without Viferon 
(w/o Viferon, n=40). Controls were newborns without any 

signs of congenital infection who were not treated with 
antibacterial drugs (n=33). 
Cytokine profile of peripheral blood plasma of newborns 
(IL-2, IL-4, IL-6, IL-8, IL-10, tumour necrosis factor-α, 
IFN-2α, IFN-b, IFN-g, GM-CSF) was analysed using a 
multiplex method with Bio-Plex Pro Human Cytokine  
difference significance was analysed using Mann-
Whitney test. The data are presented as the median and 
25 - 75 quartile. Difference was significant at р˂0.05. 
Results: It can be seen that, in blood plasma of 
newborns with congenital pneumonia, almost all 
measured cytokines (IL-2, IL-6, IL-8, IL-10, tumour 
necrosis factor-α, IFN - 2α, IFN-b) were present in higher 
concentrations; GM-CSF level was significantly lower, 
and IL-4 and IFN-g were comparable to controls. After 
therapy, IL-2, tumour necrosis factor-α, IFN-b in w/o 
Viferon group vs controls were still significantly higher; IL-
6, IL-8, and INF-2α were comparable to that in controls; 
and IL-4, IL-10, GM-CSF, IFN-g reduced. In Viferon 
group, INF-b was still significantly higher than in controls; 
IL-2, GM-CSF, IFN-2α were comparable to controls; IL-4 
and INF-g remained the same; IL-6, IL-8, IL-10 reduced; 
and tumour necrosis factor-α demonstrated an increase. 
At the same time, no intergroup difference was found as 
regards IL-8, IL-10, tumour necrosis factor-α, IFN-2α, 
IFN-b; but w/o Viferon group showed lower IL-4, GM-
CSF, IFN-g and higher IL-6, IL-2. It is known that in 
proinflammatory cascade IL-6 is produced later than 
tumour necrosis factor-α, and its basic physiological 
effects differ from tumour necrosis factor-α effects /*/. It is 
IL - 6 that is associated with protein production in acute 
inflammation and impact on defective bronchi recovery 
due to respiratory epithelium damage. In turn, neutrophils 
are main targets of IL-6 in lungs; due to this fact IL-6 may 
potentially be a key mediator in respiratory neutrophillic 
inflammation pathogenesis. During the study we came 
across reduction in IL-6 concentration in both groups, still 
IL-6 was statistically higher in w/o Viferon group. It means 
that Viferon addition to the complex therapy results in 
more pronounced reduction in blood plasma 
concentrations (2.1-fold), thus confirming the regulatory 
effect of Viferon on inflammation pathology. Persistently 
high IL-6 concentrations in w/o Viferon group signifies 
inflammations despite arrested aggravation. 
Conclusion: Thus, based on the study results presented, 
we can conclude that Viferon reduces discharge of pro-
inflammation cytokines and has positive 
immunomodulatory effect on the immune system of 
newborns with confirmed congenital pneumonia. 
Disclosure of Interest: None Declared 
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JAPANESE ENCEPHALITIS VIRUS (JEV)-INDUCED 
MIR-301A SKEW MICROGLIAL PHENOTYPE TO M1 
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Introduction: Japanese encephalitis virus (JEV) is a 
positive-strand RNA virus belonging to family Flaviviridae. 
Infection by JEV is responsible for approximately 70,000 
incidences and 10,000 fatalities annually. Signs and 
symptoms upon JEV infection include mild fever, myalgia, 
rashes, etc. In addition to the direct damage incited by 
viral propagation upon neurons, microglial activation by 
viral RNA triggers the activation of microglia. Microglial 
activation is characterized by enhanced synthesis and 
secretion of proinflammatory mediators which in turn 
culminates into amplification of the same. This over-
activation of immune response in the brain imparts 
detrimental effects upon neuronal physiology thus further 
reinforcing the parade of neuronal apoptosis, hence 
leaving the survivors of JEV-induced encephalitis with 
permanent neurocognitive disabilities.  
Methods: Mouse microglial cell line BV2 and their human 
counterpart CHME3 were used for in vitro studies 
elucidating role of miR-301a. Role of JEV-induced miR-
301a upregulation upon neuroinflammation was validated 
using both overexpression and knock-down experiments 
in the setting of JEV infection. Overexpression of miR-
301a and its knock-down were performed using miR-
301a mimic and inhibitor respectively. MiRNA target 
validation was performed using luciferase reporter assay 
possessing the 3´ UTR sequence of NF-κB repression 
factor (NKRF). Knock-down and overexpression of NKRF 
was also performed in order to validate the role of NKRF 
downstream to miR-301a upon activation of microglia by 
JEV. In vivo silencing of miR-301a expression was 
performed by using vivo-morpholino targeting miR-301a. 
Analysis of cytokine secretion by microglia in vivo and in 
vitro was performed using cytokine bead array (CBA). 
Results: JEV-induced miR-301a upregulation in 
microglia resulted in suppression of NKRF, thus paving 
way for exaggerated activation of NF-κB signaling 
network. Decreased abundance of NKRF paved the way 
for increased migration of phosphorylated form of NF-κB 
into the nucleus. In addition to being attributed for 
enhanced nuclear trafficking of NF-κB, absence of NKRF 
also modulated binding of phosphorylated form of NF-κB 
to their promoters in a positive fashion thus triggering 
transcription of its target genes. Over activity of phospho-
NF-κB promoted synthesis and secretion of a plethora of 
proinflammatory cytokines like TNF-α, IL-1β, IL-12, IL-6, 
IL-8, and IFN-γ. Moreover, miR-301a upregulation was 
also found to enhance the secretion of chemokines like 
CCL-2, CCL-5. Action of these secretory factors 
culminated into a vicious cycle of inflammatory response, 
thus leading to bystander killing of neurons. In vivo 
inhibition of miR-301a upregulation upon JEV infection 
resulted in increased neuronal survivability and 
decreased mortality, thus underscoring the detrimental 
effect miR-301a imposed upon host health.  

Conclusion: Microglial activation by JEV led to increased 
abundance of miR-301a. Upregulation of miR-301a 
resulted into polarization of microglia into M1 phenotype 
via suppression of microglial NKRF expression, followed 
by increased secretion of proinflammatory mediators by 
the same. The aforementioned cytokine storm resulted in 
bystander killing of neurons thus reinforcing the neuronal 
damage incurred as a result of JEV infection.  
  
Disclosure of Interest: None Declared 
 
P073 
GOLD NANOPARTICLES CAN MODULATE INNATE 
IMMUNE MEMORY IN HUMAN PRIMARY 
MONOCYTES AND MACROPHAGES 
B. J. Swartzwelter1,*, D. Boraschi1, P. Italiani1 
1Institute of Protein Biochemistry, CNR - Consiglio 
Nazionale delle Ricerche, Naples, Italy 
 
Introduction: The capacity of monocytes and 
macrophages to mount a defensive reaction to potentially 
dangerous agents is highly dependent upon their 
previous encounters with stressful agents/events. This 
mechanism, known as innate immune memory, aims to 
improve the defensive capacity of innate immune cells, 
and it can lead to either increased (potentiated) or 
suppressed (tolerant) reactivity in primed cells, depending 
on the priming and challenging agents. 
We examined for the first time whether engineered 
nanoparticles (NP) may induce or modulate the 
establishment of innate immune memory in human 
monocytes and macrophages. Gold nanoparticles, which 
are generally regarded as non-toxic, were taken as model 
NP and used to prime human primary blood monocytes 
or monocyte-derived macrophages in vitro under multiple 
conditions, including variation of both particle size and 
concentration. We have also examined the capacity of 
gold NP to interfere with innate memory that is induced 
by bacterial agents. 
  
Methods: Cells were exposed for 24 h to medium alone 
or containing endotoxin-free gold NP, bacterial agents 
(LPS, live BCG) or their combinations, then washed and 
rested for 6 days, and eventually challenged with a higher 
concentration of the bacterial agents. Cell reactivity was 
measured after 24 h in terms of production of 
innate/inflammation-related cytokines (IL-1b, IL-6, IL-8, 
IL-1Ra, TNFa). 
  
Results: Our data indicate that gold NP have a limited 
but measurable capacity to induce innate immune 
memory in human monocytes and macrophages, and 
also to modulate the memory-inducing capacity of 
bacterial agents. Under conditions where memory 
modulation is observed, the direct gold NP effects in 
inducing memory mostly go in the direction of tolerance 
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(decrease of subsequent reactivity), while they usually 
reduce the tolerance caused by bacterial agents. As 
expected, the NP-dependent memory effects can 
significantly vary depending on NP dose and size, on the 
reactivity parameters measured, and on the inter-
individual variability of blood donors. 
Conclusion: These results show that engineered NP are 
able to modulate human monocyte/ macrophage 
responses by acting on their innate memory, thereby 
opening the way to future personalized approaches of 
vaccination/immunotherapy based on NP-dependent 
regulation of innate memory. 
  
This work was supported by the EU project PANDORA 
(GA 671881), the Flagship project InterOmics, and the 
Cluster Project MEDINTECH, both of the Italian Ministry 
of Education, University and Research (MIUR). 
References:  
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P074 
THE ROLE OF DEAD-BOX RNA HELICASE DDX42 IN 
REGULATING INTRACELLULAR INFECTIOUS 
BURSAL DISEASE VIRUS (IBDV) REPLICATION 
C. Xu1,*, Y. Li1, J. Lei1, B. Hu1 
1 College of Veterinary Medicine, Nanjing Agricultural 
University, Nanjing , China 
 
Introduction: As an important member of the helicase 
family, DEAD-box (DDX) helicases family has been 
reported to be extensively involved in the study of 
antiviral innate immunity in recent years. Infectious bursal 
disease (IBD) is an acute, highly contagious and 
immunosuppressive poultry disease caused by IBD virus 
(IBDV). Wheather DDX42 plays role in regulating IBDV 
infection is still unknown. 
Methods: The promotion of DDX42 to IBDV replication 
was confirmed by measuring the protein level 
(VP1,VP2,VP3,VP4) and titer of IBDV in both 
overexpression of DDX42 and DDX42 knockdown DF-1 
cells. The protein level of IBDV affected by DDX42 was 
examined by Western Blot (WB). The titer of IBDV 
affected by DDX42 was examined by 50% tissue culture 
infective dose (TCID50). The inhibition of DDX42 to IFN 
was examined by Quantitative Real-time PCR(Q-PCR). 
Results: Our previous study showed that the mRNA level 
of DDX42 is down-regulated after IBDV infection. In this 
study, we found that the overexpression of DDX42 
promotes IBDV replication, while knocking down DDX42 
inhibits IBDV replication. Furthermore, we studied the 
effect of DDX42 on type I interferon (IFN). 
Overexpression of DDX42 reduces the level of IFN, and 
knockdown of DDX42 will increase the level of IFN.  
Conclusion: In conclusion, DDX42 promotes replication 
of IBDV by inhibiting production of IFN. 
Disclosure of Interest: None Declared 
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THE ROLE OF SARM IN TRANSCRIPTIONAL 
REGULATION OF IMMUNE GENES 
C. G. Doran1,*, F. M. Roche2, K. Hokamp2, A. G. Bowie1 
1School of Biochemistry and Immunology, Trinity 
Biomedical Sciences Institute, 2Department of Genetics, 
Trinity College Dublin, Dublin 2, Ireland 
 
Introduction: Sterile α and HEAT armadillo motif-
containing protein (SARM) is a TLR/IL-1R (TIR) domain 
protein conserved in worms, flies, and mammals. 
Mammalian SARM has both TLR-dependent and TLR-
independent functions, and we previously demonstrated a 
requirement for SARM for Ccl5 induction in murine 
macrophages following TLR-dependent or –independent 
cell stimulation. This is consistent with other work 
showing a role for SARM in chemokine induction in 
neurons. How SARM transcriptionally regulates Ccl5, and 
how broad a role SARM may have in transcription is 
unclear. Thus, the aim of this study was to identify further 
SARM-dependent genes in murine macrophages, and to 
determine the mechanism through which SARM regulates 
their transcription.  
Methods: RNA sequencing was employed as the primary 
approach to identify other genes differentially expressed 
between wild-type and SARM-deficient (Sarm1-/- ) murine 
macrophages. The cells were stimulated for three hours 
with TLR agonists, CL075 (for TLR7) and LPS (for TLR4) 
or left untreated. RNA from these cells was sequenced 
and differential gene expression analysis performed on 
the resulting sequencing data. The differentially 
expressed genes were validated by qPCR. To determine 
whether or not SARM enters the nucleus to regulate Ccl5 
expression, untreated and LPS-treated macrophages 
were fractionated, and Western blotting for SARM protein 
was performed on these fractions.  
Results: RNA sequencing revealed 22 differentially 
expressed genes for TLR7 stimulation, including Ccl5 and 
also the other chemokines Ccl6 and Ccl9. There was an 
enrichment of differentially expressed genes on 
chromosome 11, flanking the Sarm1 locus. Further 
investigation revealed that the Sarm1-/- samples showed 
substantial genetic variation from the reference C57BL/6 
sequence surrounding this locus. These variations were 
found to be passenger mutations, introduced in the 
process of generating Sarm1-/- mice by targeted gene 
disruption. The subcellular location of SARM was also 
established. SARM is required for recruitment of RNA 
polymerase II to the Ccl5 promoter, but here we found 
that SARM is not present at the nucleus in macrophages, 
either before or after LPS stimulation.  
Conclusion: Generation of the Sarm1-/- mouse by 
targeted gene disruption resulted in the presence of 
passenger mutations flanking the Sarm1 locus. Thus, 
caution should be exercised when interpreting data from 
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studies performed on such mice. Passenger mutations 
may also affect regulatory elements, and some 
differences in gene expression between wild-type and 
Sarm1-/- mice may be attributable to this. Differentially 
expressed genes will therefore next be validated in 
macrophages from alternatively generated Sarm1-/- mice 
(using CRISPR). How SARM regulates events at the Ccl5 
promoter from outside of the nucleus requires further 
investigation. Since SARM has recently been shown to 
be an NADase, we generated a SARM mutant NADase 
knock-in mouse in order to assess the role of the NADase 
activity in SARM-dependent gene induction. 
Disclosure of Interest: None Declared 
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POSITIVE REGULATORY ROLE OF THE E3 
UBIQUITIN LIGASE TRIM65 DOWNSTREAM THE IFNΒ  
INDUCTION PATHWAY 
D. N. Fonseca1,*, L. Miorin1, G. Pisanelli1,2, A. Garcia-
Sastre1 
1Microbiology, Icahn School Of Medicine At Mount Sinai, 
New York, United States, 2Veterinary Medicine and 
Animal Production, University of Naples Federico II, 
Naples, Italy 
 
Introduction: Viral infection triggers a fast and effective 
cellular response mediated primarily by the production of 
interferon β (IFNβ) that induces an anti-viral state through 
complex signal cascades. Therefore, the regulation of its 
induction and subsequent IFNβ signaling needs to be 
tightly controlled. There is growing evidence implicating 
the members of Tripartite-motif (TRIM) protein family of 
E3 ligases as critical players in this regulation. However, 
the exact role, mechanism of action, and the 
physiological relevance of their activity in vivo still remain 
poorly investigated. Previous work in our lab revealed 
that an unprecedented large number of TRIMs play 
critical roles as enhancers in the regulation of innate 
immune signaling pathways. 
Methods: To study the role of TRIM65 in innate immune 
signaling we have used luciferase assays, 
overexpression in A549 and 293T cells, transient knock 
down using siRNAs in 293T cells, TRIM65 CRISPR 
knock out cell lines, Western blots, RT-qPCR, PR8-GLuc 
antiviral assays and immunofluorescence. 
Results: Our recent studies focused on TRIM65 showed 
that this protein possesses antiviral activity comparable to 
TRIM25 in a PR8-GLuc antiviral assay. We have also 
demonstrated that its overexpression strongly increased 
not only the 2CARD-RIG-I- but also the IRF3-dependent 
activation of the INFβ and ISRE reporters. Consequently, 
IFNβ, ISG54 as well as other cytokines and ISGs mRNA 
levels are decreased in TRIM65 knock down and knock 
out (KO) cells upon infection compared to infected/treated 
control cells. Re-constitution assays on TRIM65 KO cells 
reverted the inhibition of IFNβ and ISG54 confirming the 

phenotype. Altogether, these data indicates a stimulatory 
role for TRIM65 downstream the interferon induction 
pathway. 
Since the E3 ubiquitin ligase activity of many TRIMs has 
been linked to their antiviral functions, we have identified 
IRF3 and IRF7 as TRIM65 interacting factors and 
putative substrates. Immunofluorescence experiments 
suggest that IRF3 binds TRIM65 in the nucleus and in 
vitro ubiquitination assays indicates that TRIM65 is able 
to ubiquitinate IRF3 in a RING-independent manner. Our 
current studies are focused on completely delineate the 
molecular mechanism by which TRIM65-mediated 
ubiquitination or TRIM65 E3 Ub ligase-independent 
function could regulate the response to viral infection. 
Conclusion: A better understanding of positive 
regulatory networks of the IFN response will provide new 
knowledge that will help to design more effective 
therapeutics. 
Disclosure of Interest: None Declared 
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INTRACELLULAR LIPID DROPLET ACCUMULATION 
OCCURS EARLY FOLLOWING VIRAL INFECTION 
AND IS REQUIRED FOR AN EFFICIENT INTERFERON 
RESPONSE  
E. Monson1,*, K. Crosse1, M. Smith1, E. Duan2, W. Chen2, 
K. Helbig1 
1Physiology, Anatomy and Microbiology, La Trobe 
University, 2Biochemistry and Genetics, La Trobe Institute 
for Molecular Sciences, La Trobe University, Bundoora, 
Australia 
 
Introduction: Lipid droplets (LDs) are increasingly 
becoming recognized as critical organelles in signaling 
events, transient protein sequestration and inter-organelle 
interactions. However, the role LDs play in anti-viral 
innate immune pathways remains largely unknown. This 
study sought to investigate whether LDs play a role in 
eliciting a robust cellular host response to viral infection. 
Methods: We utilised a range of epithelial and non-
epithelial cell types, including both primary murine 
astrocytes, embryonic fibroblasts and primary human 
blood derived monocytes/macrophages in a microscopy 
screen to visualize the dynamic induction of LDs following 
viral infection. ImageJ analysis of confocal images were 
used to determine the size and number of LDs in all cells. 
Both RNA (zika and influenza virus) and DNA (herpes 
simplex virus 1, HSV-1) viral replication was analyzed 
using RT-qPCR, plaque assays and confocal microscopy. 
Interferon (IFN) levels were assessed utilizing RT-qPCR 
and ELISA assays. The use of oleic acid treatment, as 
well as a chemical inhibitor of PLIN2 (ADRP), AACOCF3, 
enabled the assessment of LD biogenesis on viral 
infection. Both AG-1478, a kinase inhibitor of EGFR and 
EGFR-/- cell lines were utilized to determine EGFR’s 
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involvement in LD biogenesis following RNA and DNA 
viral infection.  
Results: Both LD number and size were found to 
increase by up to 5-fold in response to DNA and RNA 
viral mimics as well as early HSV-1, influenza and zika 
virus infection in all cell types.  LD induction, occurred as 
early as 2 hours post infection, was transient, and 
returned to basal levels by 72 hours post 
stimulation/infection. Interestingly, RNA driven LD 
induction occurred in two phases, an initial phase that 
was type-I IFN independent, and a latter phase, which 
was IFN dependent; conversely, DNA driven LD induction 
was IFN independent. The peak of LD induction 
coincided with maximal cellular type I and III IFN in cells. 
Artificial enhancement of LDs in cells, positively 
augmented the type I and III IFN response, which 
coincided with a significant reduction in both ZIKV and 
HSV-1 replication and virion production, but did not 
impede initial viral entry. Conversely, loss of LDs resulted 
in an impaired IFN response, and increased viral 
replication.  Initiation of virally mediated LD biogenesis 
was found to be EGFR dependent, but independent of 
PLIN2, the main host protein involved in homeostatic LD 
biogenesis, suggesting this induction of LDs serves an 
alternate function to natural LD biogenesis.  
Conclusion: We demonstrate for the first time, that LDs 
play vital roles in facilitating the magnitude of the early 
innate immune response, in particular the production of 
IFN following viral infection, and control of viral 
replication. This data represents a paradigm shift in our 
understanding of the molecular mechanisms which 
coordinate an effective antiviral response by implicating 
LDs as a critical signalling organelle. Collectively, these 
results provide the foundations for the development of 
new antiviral therapeutics. 
Disclosure of Interest: None Declared 
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PROPOLIS DRIVES HUMAN MONOCYTES TO A PRO-
INFLAMMATORY ACTION DURING THE TREATMENT 
WITH DOCETAXEL  
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Rodrigues1, K. I. Tasca1, G. G. Romagnoli3, J. K. Bastos4, 
J. M. Sforcin1 
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RIbeirão Preto, Brazil 
 
Introduction: Docetaxel is a well established treatment 
for breast and prostate cancer. However, this drug may 
be related to alterations in immune responses. Aiming to 
reduce the side effects caused by anticancer agents, 

such as immunosuppression, toxicity and induction of 
resistance in tumor cells, the association between 
medicines and natural products has been investigated. 
Propolis is a bee product that exerts a cytotoxic activity 
against tumor cells and an immunomodulatory action. 
Thus the goal of this study was to investigate the effects 
of propolis (P) combined with docetaxel (D) on cytokines 
production (IL-10, IL-6 and IL-1β) by human monocytes.  
Methods: Human monocytes were obtained from 5 
healthy donors and isolated using magnetic beads. These 
cells were treated with propolis (25 μg/mL), docetaxel (10 
nM) and their combination for 24 h. Cell viability was 
assessed by the colorimetric MTT assay. Cytokines 
production was determined by ELISA. Significant 
differences between treatments were determined by 
analysis of variance (ANOVA), followed by Dunnett’s test 
(P < 0.05). 
Results: Propolis, docetaxel and their combination did 
not affect the human monocytes viability. Propolis alone 
or in combination with docetaxel maintained IL-10 and IL-
6 production after treatment for 24 h and induced IL-1β 
production by these cells.  
Conclusion: Data indicated that propolis drives human 
monocytes to a pro-inflammatory action during the 
treatment with docetaxel, which suggests a therapeutic 
potential of propolis in immunosuppressive conditions. 
Financial support: FAPESP 2017/04138-8 and 
2016/09986-4. 
Disclosure of Interest: None Declared 
 
P079 
INNATE IMMUNE RESPONSE DRIVEN BY INCOMING 
INFLUENZA A VIRUS POLYMERASE 
E. Fay1,*, S. Aron1, M. Macchietto1, S. Shen1, R. Langlois1 
1University of Minnesota, Minneapolis, United States 
 
Introduction: During the early stages of influenza A virus 
(IAV) infection, detection of viral products and the 
resulting innate immune response is a critical component 
in limiting virus replication and spread. The viral and host 
factors that drive this response are not completely 
understood. We have therefore developed a recombinant 
IAV system capable of analyzing the earliest replication 
events to elucidate the role of primary IAV transcription in 
activation of the innate immune response. 
Methods: We have previously shown that the magnitude 
of IAV replication during the early stages of infection 
tunes the type I interferon response (1). To further 
examine factors contributing to differences in innate 
immunity, we have developed a reporter IAV that lacks 
the ability to transcribe additional polymerase complexes 
and is therefore genetically restricted in its ability to 
replicate. This replication-attenuated virus allows for the 
analysis of the response driven by the initial products 
generated by the virus. We have analyzed the type I 
interferon response to this replication-attenuated single 
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cycle IAV (scIAV) and a replication-competent scIAV in 
vitro and in mouse lung. 
Results: We found that our replication-attenuated scIAV 
is detected by host innate immune receptors and can 
activate a distinct type I interferon response compared to 
the replication-competent scIAV in vitro. Additionally, 
while virus transcription can be detected in vivo following 
infection with the replication-attenuated scIAV, the host 
response to this virus appears to be muted. Ongoing 
research aims to analyze the cell type-specific responses 
to primary viral transcription in vivo. 
Conclusion: Altogether, a replication-attenuated scIAV 
has allowed for the discrete detection of the innate 
immune response to the earliest stages of virus 
replication. We have shown that primary IAV transcription 
is able to activate the type I interferon response. This 
system has potential as a tool to elucidate the 
mechanisms of IAV detection and activation of the innate 
immune response to infection. 
References: 1. Sjaastad LE and Fay EJ, et al. 2018. 
PNAS. 
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POTENTIAL ANTIVIRAL EFFECT OF TYPE III 
INTERFERONS ON DENGUE VIRUS REPLICATION IN 
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F. Villinger3, J. J. Hong1 
1Korea Research Institute of Bioscience and 
Biotechnology, Cheongju, 2Chonnam National University, 
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Introduction: Monocytes (Mcs) and tissue-resident 
macrophages (Mɸs) are the primary target cells of 
dengue virus (DV). Upon DV infection, these cells mainly 
produce innate antiviral cytokines, including interferons 
(IFNs). Among the IFN family, type III IFNs are known to 
control viral replications in a mechanism similar to that of 
type I IFNs, but there is still a lack of understanding of the 
exact function of type III IFNs in Mcs and Mɸs during DV 
infection. 
Methods: : DV serotype 1 isolated from South Korean 
travellers returning from Indonesia was used in this study. 
Mɸs were derived from the human monocytic cell line 
THP-1. They were then polarized with phorbol-12-
myristate-13-acetate and cytokines that induce formation 
of M1 (IFNγ alongside lipopolysaccharide), M2a (IL4 and 
IL13), or M2c (IL10) subsets. The phenotypes of the 
polarized Mɸs were assessed by qRT-PCR based on 
expression of representative cellular markers. IFN 
production was also examined during DV infection in 
these Mɸ subsets. The antiviral effect of IFNs on DV 
replication was determined by focus-forming assay and 
qRT-PCR.  

Results: CXCL10 and IL6 levels were significantly higher 
in M1 Mɸs compared to THP-1 cells and M2 Mɸs, while 
the levels of CD206, CD163, CCL22, and IL10 were 
higher in M2 Mɸs relative to THP-1 cells and M1 Mɸs. 
The increase in the expression of markers for M1, M2a 
and M2c Mɸs was observed 6 h after the removal of the 
cytokines, and this expression pattern persisted up to 24 
h. All Mcs and Mɸ subsets were permissive for the DV 
isolate and induced type III IFN production upon DV 
infection. Pre-treatment with type III IFNs before infection 
had the inhibitory effect on virus release from Mc and Mɸ 
cells infected with DV.  
Conclusion: Taken together, these results provide 
further insight into the infectivity of DV in Mcs and Mc-
derived Mɸs, and the antiviral immune responses 
involving IFNs in these cells during DV infection.  
Disclosure of Interest: None Declared 
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IMMUNE MODULATION AND CMV REACTIVATION IN 
SEPSIS-INDUCED IMMUNOSUPPRESSION 
G. R. Lambe1,*, F. N. KAPADIA1 
1MICROBIOLOGY AND HAEMATOLOGY, P.D. 
HINDUJA HOSPITAL AND MRC, Mumbai, India 
 
Introduction: Sepsis remains the leading cause of 
mortality and morbidity in intensive care unit. This life 
threatening condition is caused by a dysregulated host 
immune response to an infection,The effects of sepsis-
induced immunosuppression on innate and adaptive 
immune system includes decreased expression of cell 
antigen receptors(HLA-DR), T cell anergy and exhaustion 
due to up regulated expression of programmed death 
marker (PD-1), impaired Th1, Th2 cytokine production 
(IL-2, IL4, IL-6, IL10), and increased regulatory T cell 
population.  Human Cytomegalovirus (CMV) is widely 
recognized, as a serious viral pathogen in sepsis and 
immunocompromised patients, though the incidence of 
CMV reactivation and its correlation with 
immunosuppression phase in patients with sepsis is 
lacking strong evidence.Therefore, objective was to 
evaluate the association of incidence of CMV reactivation 
with immune modulation in sepsis-induced 
immunosuppression in patients with prolonged sepsis. 
Methods: 25 CMV seropositive immunocompetent adult 
patients with severe sepsis were included in this 
observational pilot study. Patients with other manifest 
immunosuppression were excluded. Blood samples were 
collected on Day 0 and further once a week until 21 days 
or death, or discharge. CMV viral load in stored plasma 
was quantified using real-time PCR (qPCR). HLA-DR 
expression on monocytes, PD-1 expression by T cells 
were analysed by flow cytometry. Enumeration of T cell, 
B cell, NK cell and regulatory T cell population were also 
determined using flow cytometry. Quantification of 
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Th1/Th2 cytokines in stored serum samples were 
determined by flow cytometry.  
Results: CMV reactivation occurred in 20 out of 25 (80%) 
analysed patients. In these patients, CMV viremia less 
than 1000copies/ml occurred in 40% (8/20) patients and 
CMV viremia greater than 1000copies/ml occurred in 
60% (12/20) patients at any time point.  66% (8/12) of 
patients with CMV viremia greater than 1000copies/ml 
died in hospital. A decrease in NK cell population was 
observed in CMV reactivated group compared to patients 
with no CMV reactivation (p =0.03). Expression of PD-1 
on both CD4+ve (411.83+383.65) and CD8+ve 
(590.08+591.87) T cells were elevated that increased 
with time in patients with CMV reactivation compared to 
Non-reactive group (CD4+VE-140+126.72; CD8+ve - 
154.60+179.84), which had decreased PD-1 expression 
trend with time. Levels of Th1 cytokines -IL-2, TNF-a, 
IFN-g were found to be low in all patinets. Levels of Th2 
cytokines specially IL-6, IL-10 cytokines were significantly 
high(p < 0.05) in CMV reactivated group than CMV non 
reactivated popualtion. We found variable results for 
levels of IL-17 cytokines in both the groups.  
Conclusion: These preliminary findings suggest that 
CMV reactivation can occur at early phase in patients 
with severe sepsis.  Immune suppression in these 
patients, indicated by increased expression of PD-1 on T 
cell found to be associated incidence of CMV reactivation 
and elevating with time. Blockage/inhibition of PD-1 
receptor on T cell and anti-IL-6/IL-10 or inflammatory 
cytokine stimulation may benefit in restoring the part of 
immune function leading to improved control of viral 
reactivation and may improve clinical outcomes in 
patients with severe sepsis. 
References: 1.         Richard S. Hotchkiss, M.D., and 
Irene E. Karl, Ph.D. The Pathophysiology and Treatment 
of Sepsis 
2.         Daniel Rittirsch, Michael A. Flierl, and Peter A. 
Ward.  Harmful molecular mechanisms in sepsi 
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A GENOME-WIDE CRISPR SCREEN IDENTIFIES 
BRD9 AS A NEW DRUGGABLE COMPONENT OF THE 
HUMAN TYPE I INTERFERON SYSTEM 
J. Börold1,*, D. Eletto1, I. Busnadiego1, B. Hale1 
1Institute of Medical Virology, University of Zurich, 
Zuerich, Switzerland 
 
Introduction: The type I interferon (IFNα/β) system is 
critical for humans to mount a potent and protective 
antiviral response to infection. IFNα/β signals through the 
canonical JAK/STAT pathway to induce the transcription 
of hundreds of potentially toxic interferon-stimulated gene 
(ISG) products, which individually or together directly limit 
virus replication and control viral disease severity. Tight 
molecular regulation of this pathway is therefore essential 

to prevent exuberant immunopathologies that can occur 
during some infections, and inherited genetic deficiencies 
in components of the IFNα/β system cause ISG-
associated interferonopathies and autoimmune diseases. 
Treatment options for such aberrant immune responses 
currently rely on targeting the only known druggable 
components of this pathway, the protein tyrosine kinases, 
JAK1 or TYK2. Here, we sought to establish new 
druggable components of the IFNα/β pathway. 
Methods: We performed a FACS-based genome-wide 
CRISPR/Cas9 knock-out (KO) screen to determine 
human genes required for IFNα to induce the Mx1 (ISG) 
promoter. 
Results: The screen successfully identified all known 
genes in the JAK/STAT pathway, including IFNAR1, 
IFNAR2, JAK1, TYK2, STAT1, STAT2 and IRF9. 
Furthermore, bromodomain-containing protein 9 (BRD9), 
a subunit of SWI/SNF chromatin remodeling complexes 
with unusual acetyl- and butyryl-lysine binding properties, 
was also identified. Follow-up studies revealed that BRD9 
KO does not affect JAK/STAT phosphorylation or nuclear 
trafficking in response to IFNα, but impacts IFNα-induced 
Mx1 expression, and consequently renders KO cells 
more susceptible to influenza A virus replication in the 
presence of IFNα. Mechanistically, BRD9 function 
requires its intact bromodomain with acetyl- or butyryl-
lysine binding activity, as only wild-type BRD9 (but not 
precise BRD9 bromodomain mutants) could functionally 
reconstitute BRD9 KO cells. Notably, BRD9 protein can 
be efficiently and specifically chemically degraded in vitro 
and in vivo by the synthetic proteolysis targeting chimera 
(PROTAC) molecule, dBRD9-A. In line with a key role for 
BRD9 in innate immunity, we found that dBRD9-A 
treatment compromises the cellular induction of IFNα-
mediated antiviral responses against a range of viruses. 
Surprisingly, RNA-Seq analysis of dBRD9-A treated cells 
revealed that BRD9 has a specific role in the IFNα-
induced transcription of a subset of important antiviral 
ISGs, such as Mx1, Mx2, IFITM1, BST2 and GBP5, but is 
dispensable for induction of other ISGs, such as IFIT1, 
OASL, IFI6 and ISG15. 
Conclusion: Overall, our study has identified BRD9 as a 
new component of the human type I IFN system that is 
required for expression of a subset of ISGs mediating full 
antiviral protection. BRD9 may therefore constitute a new 
druggable target for future options to limit pathologies 
associated with exacerbated immune responses. 
Disclosure of Interest: None Declared 
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MACROPHAGE METABOLIC REPROGRAMMING IN 
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Introduction: Metabolic reprogramming has recently 
been established as a critical step in the process of 
macrophage activation (1). Our data suggests that 
patients with primary immunodeficiencies (PID's) caused 
by mutations in innate immune signaling pathways have 
dysregulated metabolic reprogramming that may 
contribute to their immune deficiency and dysregulation.  
Methods: In this study we assessed expression of 
immunoresponsive gene 1 (IRG1), a hallmark of 
classically activated (M1) macrophages, in cells from 
patients with various PID syndromes affecting 
macrophage signaling pathways (2). We stimulated 
primary peripheral blood derived monocytes from PID 
patients and healthy controls with lipopolysaccharide 
(LPS) or LPS + interferon gamma (IFNg) and measured 
IRG1 expression by qPCR.  
Results: We found that patients with mutations in IL-12 
dependent, IFNg signaling have dysregulated IRG1 
expression in response to stimulation with LPS+IFNg. 
Similarly, patients with STAT3 loss of function (Job 
Syndrome) have decreased IRG1 expression in response 
to LSP+IFNg stimulation. However, contrary to what has 
been published based on studies in murine bone marrow 
derived macrophages, we saw normal levels of IRG1 
expression in a NEMO patient with diminished NFKB 
activity (3).  
Conclusion: Loss of IRG1 has been associated with 
increased mortality following infection with 
Mycobacterium tuberculosis in mice (4). Therefore, the 
dysregulation of IRG1 induction as a result of these 
monogenic defects in innate immune signaling pathways 
may contribute to their common susceptibility to non-
tuberculous mycobacterial disease. Broader 
abnormalities of metabolism may also underlie aspects of 
immune dysregulation and immune deficiency in PID’s.  
References: 1.     Murphy, M. P. and L. A. J. O'Neill 
(2018). "Krebs Cycle Reimagined: The Emerging Roles 
of Succinate and Itaconate as Signal 
Transducers." Cell 174(4): 780-784. 
2.     Mills, E. L., et al. (2018). "Itaconate is an anti-
inflammatory metabolite that activates Nrf2 via alkylation 
of KEAP1." Nature  556(7699): 113-117. 
3.     Bambouskova, M., et al. (2018). "Electrophilic 
properties of itaconate and derivatives regulate the 
IkappaBzeta-ATF3 inflammatory axis." Nature 556(7702): 
501-504. 
4.     Nair, S., et al.  (2018). IRG1 Expression in Myeloid 
Cells Prevents Immunopathology During M. 
tuberculosis Infection. J. Exp. Med. 
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VIPERIN IS PRESENT IN THE DSDNA SIGNALOSOME 
AND FACILITATES EFFICIENT TBK1 
UBIQUITINATION 
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Marsh3, P. Revill4, M. Beard2, K. Helbig1 
1Physiology, Anatomy and Microbiology, La Trobe 
University, Bundoora, 2School of Biological Sciences, The 
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Introduction: Viperin is one of the most prominent 
interferon-induced proteins and is critical for eliciting an 
effective immune response against many diverse viral 
pathogens.  In an effort to determine the molecular 
mechanism of viperin’s highly effective, pan-antiviral 
activity, we assessed viperin’s ability to enhance the 
innate immune dsDNA signalling pathway to limit viral 
infection.  
Methods: To identify viperin’s ability to enhance the type-
I interferon (IFN) response following detection of either 
dsDNA or active Hepatitis B viral infection, we used in 
vitro luciferase reporter and RT-qPCR assays combined 
with ectopic viperin expression, in primary viperin 
knockout murine embryotic fibroblasts and multiple other 
cell lines. Proximity ligation assays, confocal microscopy, 
and co-immunoprecipitation were utilised to assess 
viperin’s ability to interact with the key signalling adapter 
molecules of the dsDNA sensing pathway, STING and 
TBK1. Parallel experiments also determined viperin’s 
ability to alter the activation status of STING and TBK1. 
Viperin’s reliance on its various functional domains was 
assessed by utilising a selection of viperin mutants.  
Additionally, CRISPR/cas generated knockdown cell lines 
were utilised to determine the role of novel host factors 
involved in viperin’s enhancement of type I IFN 
signalling.  
Results: Our data demonstrates viperin’s ability to 
significantly enhance the expression of type-I IFN as well 
as the expression of downstream antiviral effector genes, 
following detection of aberrant viral dsDNA. This process 
involved the co-localisation of viperin, STING and TBK1, 
via direct binding to STING; inducing enhanced K63-
linked ubiquitination of TBK1. The ability of viperin to 
enhance dsDNA induced interferon expression was 
reliant on binding of the cytosolic iron-sulphur assembly 
protein CIA2A; a process independent of viperin’s 
enzymatic generation of the antiviral ribonucleotide 
ddhCTP. Consistent with our findings, viperin’s 
enhancement of this pathway also resulted in a significant 
reduction of extracellular HBsAg and HBeAg levels 
following Hepatitis B virus infection of hepatocytes. 
Conclusion: We show here that viperin’s presence in the 
signalosome which is formed following activation of the 
dsDNA signalling pathway, results in an enhanced 
antiviral state. Moreover, viperin’s interaction with the 
alternate cytosolic iron-sulphur assembly protein CIA2A, 
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may represent a novel regulatory mechanism of viperin 
activity; switching between the innate immune regulation 
and the enzymatic generation of the antiviral 
ribonucleotide ddhCTP. This data further defines the 
molecular mechanism of viperin’s highly effective, pan-
antiviral activity, providing the foundations for the 
development of new antiviral therapeutics. 
Disclosure of Interest: None Declared 
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DISTINCT ROLES OF IL-1A AND IL-1Β 
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Introduction: IL-1 signaling regulates fundamental 
physiological processes including defense against 
infections and metabolism. It is well established that the 
major triggers of IL-1 signaling are the cytokines IL-1α 
and IL-1β. Given the importance and long research 
history of these cytokines,  it is surprising that very little is 
known about the common and distinct functions. 
  
Results: Using a mouse model of invasive subcutaneous 
infection with the gram-positive pathogen Streptococcus 
pyogenes we were able to reveal striking functional 
differences between IL-1α and IL-1β. Both cytokines are 
required for a successful defense against the infection, 
similar to the requirement for the IL-1 receptor. However, 
while IL-1β drives the primary immune response (e.g. 
neutrophil recruitment) at the site of infection and is 
crucial for containing the pathogen, IL-1α is completely 
dispensable for this process. Instead, IL-1α appears to be 
essential for adjusting body functions to better cope with 
infection-associated pathologies. 
Conclusion: Together, our data clearly demonstrate that 
IL-1α and IL-1β are essential and non-redundant players 
in host defense against invasive infection with 
Streptococcus pyogenes. The findings suggest that IL-1β 
drives the resistance whereas IL-1α promotes resilience 
during an infection – these findings will be discussed in 
more detail at the meeting. 
Disclosure of Interest: None Declared 
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TRANSCRIPTIONAL REGULATION OF CYTOKINE 
INDUCTION BY PYHIN PROTEINS 
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Introduction: The Pyrin and HIN200 domain-containing 
(PYHIN) protein family consists of 5 human and 13 

mouse members. Some PYHINs have been implicated in 
nucleic acid sensing for type I IFN induction (IFI16, Ifi204) 
and inflammasome formation (AIM2). More recently, their 
role in transcriptional regulation of innate immune genes 
has emerged. Here we investigated how two members of 
PYHIN family, mouse Ifi207 and human IFI16 are 
involved in transcriptional regulation of cytokines, in order 
to better understand this less studied function of PYHIN 
proteins. 
Methods: Two model cell systems were used to explore 
the function of ifi207 and IFI16, namely mouse 
macrophage and human keratinocyte cell lines 
respectively. For ifi207, shRNA was used to deplete 
expression, while for IFI16 KO cell lines were generated. 
The ability of PYHINs to regulate pattern recognition 
receptor (PRR)- and cytokine-stimulated gene induction 
was measured using qPCR and ELISA, while 
transcriptional mechanisms involved were examined 
using chromatin immunoprecipitation (ChIP), confocal 
microscopy, immunoblot and reporter gene assays. 
Results: For Ifi207, TNF induction after stimulation of 
cells with either TLR agonists, dsRNA or dsDNA was 
impaired in Ifi207 shRNA-expressing macrophages 
compared to control cells, while ChIP showed reduced 
RNA polymerase II (Pol II) occupancy on the TNF gene in 
these cells. For IFI16, induction of CCL20 after 
stimulation of cells with a cytokine cocktail of relevance to 
psoriasis (TNFa, IL17a, IFNg and IL22) was potently 
supressed in IFI16 KO keratinocytes compared to control 
cells. Ectopic expression of Ifi207 and IFI16 was sufficient 
to induce the TNF or CCL20 promoter reporters 
respectively. Domain mapping experiments, expressing 
truncated versions of both PYHINs showed that the 
central, yet uncharacterised, region of Ifi207 protein was 
required for TNF promoter induction, while its HIN200 
domain was crucial for correct nuclear localisation. 
Notably, the Pyrin domain of IFI16 and amino acids 
required for IFI16 oligomerization, rather than its dsDNA 
binding HINB domain were crucial for CCL20 promoter 
induction. In cells lacking IFI16, cytosolic signalling 
pathways involved in stimulating CCL20 induction were 
not impaired, consistent with a nuclear promoter-proximal 
function for IFI16 in CCL20 transcription. This function 
required both NFkB and C/EBP, but not SP1, CCL20 
promoter elements. Interestingly, nuclear Ifi207 co-
localised with S5-phosphorylated Pol II and with 
constitutively active IRF7 (IRF7-4D), and  ifi207 and IRF7 
co-operated in driving cytokine promoter induction. 
Conclusion: These results demonstrate that, in addition 
to their dsDNA sensing function, PYHIN proteins can also 
act as important proximal regulators of cytokine gene 
transcription. Study of Ifi207 and IFI16 shows that as a 
family PYHINs can utilise diverse mechanisms and work 
together with different transcription factors to regulate 
genes such as TNF as CCL20. Better understanding of 
these novel roles of PYHINs requires further investigation 
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as PYHIN-regulated transcription likely has a significant 
impact on shaping the immune response in health and 
disease. 
Disclosure of Interest: None Declared 
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STAT3 COOPERATES WITH PHOSPHOLIPID 
SCRAMBLASE 2 TO SUPPRESS TYPE I 
INTERFERON-INDUCED ANTIVIRAL AND 
INFLAMMATORY RESPONSE 
M.-H. Tsai1,*, C.-K. Lee1 
1Graduate Institute of Immunology, National Taiwan Univ, 
Taipei, Taiwan 
 
Introduction: Type I interferon (IFN-I) is a pluripotent 
cytokine that modulates innate and adaptive immunity. 
We have previously shown that STAT3 suppresses IFN-I 
response in a manner dependent on its N-terminal 
domain (NTD) but independent of its DNA binding and 
transactivating ability. However, it remains unclear how 
STAT3 suppresses IFN-I response. 
Results: Using the yeast two-hybrid system, we further 
identified phospholipid scramblase 2 (PLSCR2) as a 
STAT3 NTD-binding partner. PLSCR2 deficiency 
enhances IFN-I-induced antiviral response against RNA 
and DNA viruses and proinflammatory gene expression 
without affecting the activation or nuclear translocation of 
STAT1 and STAT2 or the assembly of ISGF3 complex. 
Instead, PLSCR2 impedes promoter occupancy by 
ISGF3, an effect further intensified by the presence of 
STAT3. Moreover, palmitoylation of PLSCR2 is required 
for its binding to STAT3 and for this suppressive activity. 
PLSCR2-deficient mice are more resistant to VSV 
infection than WT control. Interestingly, the mutant mice 
are, otherwise, more susceptible to LPS-induced toxic 
shock and acute lung injury (ALI), with more severe lung 
pathology and increased expression of IFN-I-stimulated 
genes (ISGs) but comparable IFN-I production in the 
inflamed lung, suggesting that these phenotypes could be 
due to enhanced inflammation in response to IFN-I.  
Conclusion: Here, we demonstrate a role of PLSCR2 in 
suppressing antiviral and inflammatory response in vitro 
and in vivo. Together, these results define a novel 
STAT3-PLSCR2 axis in fine-tuning IFN-I 
response (MOST 102-2320-B-002-030-MY3 and MOST 
105-2911-I-002-509). 
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Introduction: STAT1 is a transcription factor that is 
central to mediating cellular response to all types of 
interferons (IFNs). STAT1 contains a C-terminal 
transactivation domain (TAD), which has a gene-specific 
role in the induction of IFN-responsive genes. The project 
is based on the hypothesis that the TAD has a context-
dependent function in the recruitment of chromatin 
remodelling and histone modifying enzymes. Aim of the 
project is to characterize the role of the STAT1 C-terminal 
TAD in IFN-induced chromatin remodelling in bone 
marrow-derived macrophages (BMDMs) and to 
investigate effects of the STAT1 C-terminal TAD on the 
chromatin landscape and transcriptome of murine splenic 
macrophages under homeostatic conditions. 
Methods: To investigate the role of the STAT1 TAD, we 
made use of mice that only express the naturally 
occurring splice isoform STAT1β (Stat1β/β), which lacks 
the C-terminal TAD. Bone marrow-derived macrophages 
were treated with 100 U/ml IFN for different times, gene 
expression was analysed by RT-qPCR and histone 
modifications (H3ac, H4ac, H3K4me3) by site-directed 
ChIP. For priming experiments, IFN-treated macrophages 
were stimulated with 5 ng/ml lipopolysaccharide (LPS). 
Splenic macrophages were FACS-sorted from Stat1β/β, 
Stat1-/- and wild-type mice and from mice that only 
express the full-length STAT1 isoform (Stat1α/α) and used 
for ChIP-seq (H3K4me2, H3K27ac, H3K27me3), ATAC-
seq and RNA-seq. 
  
Results: We show that the TAD of STAT1 is required for 
IFN-induced establishment of active histone marks at the 
class II major histocompatibility complex transactivator 
(CIIta) but not the guanylate binding protein 2 (Gbp2) 
promoter, whereas it is essential to recruit RNA 
polymerase II (Pol II) to both of these genes. In line with 
previous reports, we show that the IFN regulatory factor 1 
(Irf1) and Irf8 genes harbour active chromatin marks 
under basal conditions and show that this does not 
depend on the STAT1 TAD. We furthermore provide 
evidence that the STAT1 TAD is differentially required for 
IFN-induced priming of LPS-responsive genes, a process 
that involves STAT1-dependent chromatin remodelling. 
Bioinformatic analysis of RNA-Seq and ATAC-Seq data 
from splenic macrophages is underway. 
Conclusion: Our data show that the STAT1 TAD has a 
gene-specific role in IFN-induced chromatin remodelling 
at target genes and in priming of non-target genes for a 
subsequent stimulus. We furthermore provide the first 
genome-wide analysis of chromatin accessibility and 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

81 
 

gene expression in the presence or absence of STAT1 or 
its TAD in splenic macrophages. 
  
Funding: Austrian Science Fund (FWF; SFB-F6101, SFB-
6102 and SFB-6106). 
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Introduction: Metabolism in immune cells is no longer 
thought of as merely a process for ATP production, 
biosynthesis and catabolism. Macrophage metabolism 
undergoes remodelling following activation, to ensure the 
metabolic phenotype is appropriate to support its effector 
functions but also for the production of metabolites that 
can act as immune signalling molecules [1]. 2-
hydroxyglutarate (2HG) accumulation has been well 
documented in transformed cells, caused by mutations in 
isocitrate dehydrogenase 1/2 [2]. More recent work has 
highlighted a role for 2HG in DC and T cell function, and 
higher levels have been linked to the progression of 
colitis to colorectal cancer [3, 4]. 2HG possesses a chiral 
centre, and so two distinct metabolites exist, L2HG and 
D2HG. 2HG can be produced by mutant IDH, but also by 
malate dehydrogenase 1/2, lactate dehydrogenase and 
3-phosphoglycerate dehydrogenase by the reduction of 
α-ketoglutarate [4]. L2HG, and to a lesser extend D2HG, 
can inhibit the EGLN/PHD hydroxylases which regulate 
HIF-1α [4]. HIF-1α plays an important role in metabolic 
reprogramming in LPS-stimulated macrophages [1]. Both 
D2HG and L2HG can inhibit several other α-ketoglutarate 
dependent dioxygenases, including DNA and histone 
demethylases [4]. This suggests possible wide ranging 
implications for macrophage function as a result of the 
accumulation of these metabolites. Here we have 
examined 2HG in macrophage function, revealing a 
crucial role for L2HG in metabolic reprogramming and IL-
1β production. 
Methods: All studies were carried out in murine bone 
marrow-derived macrophages (BMDMs). HIF-1α and IL-
1β were measured by Western blot. IL-6, IL-10 and TNF-
α were measured by ELISA. Gene expression was 
measured by RT-qPCR. Metabolite abundance was 
measured by LC-MS. 2-HG enantiomers were dissected 
by chiral derivatisation combined with LC-MS [5]. Oxygen 
consummation and extracellular-acidification rates, used 
as readouts for glycolysis and mitochondrial respiration, 
were measured with a Seahorse-XFe96 analyser. 
Results: In bone marrow derived macrophages we have 
shown that the abundance of 2HG increases following 

LPS-stimulation. D2HG makes up a larger portion of the 
total 2HG pool, however, L2HG also accumulates. Both 
L2HG and a cell permeable analogue of L2HG, octyl-
L2HG, can increase stabilisation of HIF-1α, leading to 
increased production of pro-IL1β and other HIF-target 
genes. The effect on cytokine production is specific to IL-
1β, in that L2HG has no effect on the production of IL-10, 
IL-6 or TNF-α. L2HG also boosts glycolysis, a HIF-
dependent event crucial for macrophage function. 
Interestingly, this is specific to L2HG, as D2HG has no 
effect on HIF-1α or IL-1β. 
Conclusion: L2HG can, by inhibiting the PHDs, increase 
the stability of HIF-1α and therefore increase expression 
of HIF-target genes. The increased abundance of L2HG 
in LPS-stimulated macrophages may be important for the 
stabilisation of HIF-1α and the induction of pro-
inflammatory events downstream of HIF-signalling. These 
events include the adoption of a glycolytic phenotype and 
expression of IL-1β. 
References: 1 Kelly, B. & O'Neill, L. A. J. Cell Res 25, 
771-784, (2015). 
2 Dang, L. et al. Nature 462, 739-744, (2009). 
3 Han, J. et al. PNAS 115, 1057-1062, (2018). 
4 Ye, D., Guan, K.-L. & Xiong, Y.. Trends in Cancer 4, 
151-165, (2018). 
5 Cheng, Q. Y. et al. Sci Rep 5, 15217, (2015). 
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ALVEOLAR MACROPHAGES SENSITIZED TO 
OXIDANTS AND LUNG VOLUMES OF THE INFLAMED 
LUNGS OF COPD AND SARCOIDOSIS PATIENTS 
P. Jacobson1,*, L. Vainikka2, H. L. Persson1 
1Department of Respiratory Medicine , Department of 
Medical and Health Sciences, Linköping University, SE-
581 85 Linköping, 2Division of Experimental Pathology, 
Department of Clinical and Experimental Medicine, 
Linköping University, Linköping, Sweden 
 
Introduction: Release of lysosomal enzymes from 
oxidant-exposed dying or activated alveolar macrophages 
is involved in inflammatory disorders. Inflammation leads 
to destruction of lung parenchyma, fibrosis development 
and reduced lung volumes.The aim of this study was to 
determine whether lysosomal leakage in alveolar 
macrophages (AMs), harvested from patients with 
inflammatory lung disease and ex vivo exposed to 
oxidants, is associated with impaired lung volumes. 
Methods: Thirteen subjects were investigated; 6 lung-
healthy subjects and 7 subjects with inflammatory lung 
disorder (3 subjects with COPD and 4 subjects with 
sarcoidosis). AMs were harvested by broncho-alveolar 
lavage (BAL) and challenged ex vivo by oxidants. 
Lysosomal membrane permeabilization (LMP) was 
assessed as the peak of emitted acridine orange (AO) 
green fluorescence from oxidant-exposed AMs. 
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Macrophage-like murine J774 cells, exposed to oxidants 
in the same way, were used as positive controls. Lung 
volumes were recorded. 
Results: Lung volumes, FEV1 and FVC, were 
significantly reduced in the group of subjects with 
inflammatory lung disease. Oxidant-induced LMP of AMs 
from inflamed lungs was significantly greater compared to 
AMs from healthy subjects. Oxidant-induced LMP 
correlated negatively with FEV1 and FVC. 
Conclusion: The present pilot study suggests that AMs 
sensitized to oxidants play a mechanistic role for lung 
function impairment associated with inflammatory 
processes in the lung. 
Disclosure of Interest: None Declared 
 
P095 
CORONAVIRUS RNA IS CLEAVED BY RNASE L AND 
ENDOU TO REGULATE DOUBLE-STRANDED RNA 
ACTIVATED INNATE IMMUNE RESPONSES 
R. Ancar1,*, Y. Li2, E. Kindler3, M. Ransom1, D. Cooper4, 
R. Silverman5, V. Thiel3, S. Weiss2, J. R. Hesselberth1, D. 
Barton4 
1Biochemistry and Molecular Genetics, University of 
Colorado School of Medicine, Aurora, 2Department of 
Microbiology, University of Pennsylvania, Philadelphia, 
United States, 3Division of Virology, Institute of Virology 
and Immunology, Bern, Switzerland, 4Department of 
Immunology and Microbiology, University of Colorado 
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Introduction: Coronaviruses evade dsRNA-activated 
innate immune responses via a virus-encoded 
endoribonuclease, EndoU. EndoU-deficient coronavirus 
replicates poorly in vivo due to dsRNA sensors MDA5, 
OAS, and PKR and increased expression of type I 
interferons. EndoU activity inhibits dsRNA accumulation 
within infected cells; however, EndoU substrates and 
corresponding immune evasion mechanisms are poorly 
defined. 
Methods: We infected wildtype, IFNAR-/-, and RNase L-/-

 bone-marrow-derived macrophage (BMM) with wildtype 
and mutant (NS2 mut and NSP15-EndoU mut) Mouse 
Hepatitis Virus (MHV). We captured and sequenced 
2´,3´-cyclic phosphate RNAs to identify products of 
endoribonuclease cleavage in infected cells. Host and 
viral RNA targets of EndoU activity were elucidated from 
cyclic phosphate cDNA libararies. RNA seq analyses will 
reveal how EndoU activity influences host and viral RNA 
abundance and corresponding gene expression. 
Results: We found that EndoU targeted MHV RNA at 
precise locations, including two prominent cleavage sites 
at the 3´ end of the viral RNA genome. The specificity of 
EndoU cleavage in MHV RNA was striking - EndoU 
cleaved between adjacent pyrimidine (Y) and adenine (A) 
nucleobases. Secondary RNA structure analyses 

revealed that EndoU cleavage was greatest within single-
stranded regions of viral RNA. RNase L activity was 
exacerbated in wildtype BMM infected with mutant 
coronaviruses (NS2 mut and NSP15-EndoU mut). The 
specificity of RNase L cleavage in MHV RNA was striking 
– and clearly distinct from EndoU cleavage. Intriguingly, 
EndoU cleavage of viral RNA was diminished during 
infection of IFNAR-/-and RNase L-/-BMMs, as compared to 
wildtype BMM. Ongoing analysis of these cDNA libraries 
will determine how viral and host RNA abundance 
change as a result of RNase L and EndoU cleavage 
activity. Taken together, our data provide a genome-wide 
understanding of innate immune activation and evasion 
during wildtype and mutant MHV infection.  
Conclusion: Our data indicate that a coronavirus-
encoded endoribonuclease (EndoU) is used to evade an 
antiviral endoribonuclease (RNase L), yet both of these 
endoribonucleases cleave MHV RNA within infected 
cells. We propose that cleavage of MHV RNA by EndoU 
limits negative-strand RNA synthesis and the 
accumulation viral dsRNA, preventing RNase L 
activation. Reciprocally, in RNase L or IFNAR deficient 
cells, EndoU cleavage of MHV RNA is reduced, 
suggesting that coronavirus immune evasion 
mechanisms are regulated by corresponding cellular 
innate immune responses.  
  
Disclosure of Interest: None Declared 
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INTERFERON-EPSILON IS A UNIQUE TYPE-I IFN 
PREDOMINANTLY EXPRESSED IN THE FEMALE 
REPRODUCTIVE TRACT THAT SUPRESSES ZIKV 
REPLICATION AND INTRAVAGINAL TRANSMISSION 
R. C. Coldbeck-Shackley1,*, M. Tate2, P. Hertzog2, N. 
Eyre1, K. Van der Hoek1, M. Beard1 
1Molecular and Biomedical Science, The University of 
Adelaide, Adelaide, 2Centre for Innate Immunity and 
Infectious Diseases, Hudson Institute of Medical 
Research, Melbourne, Australia 
 
Introduction: The newly discovered type-I Interferon 
(IFN); IFN-epsilon (IFNε), is constitutively expressed at 
the mucosal surfaces of the female reproductive tract 
(FRT) in both mice and humans. Unlike most type-I IFNs 
that are produced in response to viral infection, IFNε 
expression is controlled by the female sex hormone 
progesterone. Importantly, endogenous IFNε is antiviral 
against vaginally transmitted herpes simplex virus in a 
knockout (KO) mouse model. However, it remains to be 
seen if this activity applies to other sexually transmitted 
viruses. In addition to mosquito born transmission, Zika 
Virus (ZIKV) can be transmitted sexually via infection of 
the FRT. ZIKV infections are generally mild but can cause 
severe developmental disorders in neonates when 
infected in utero, making it a unique threat to this 
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physiological niche. Therefore, we investigated IFNε’s 
role in protecting against ZIKV infections in the FRT.  
Initially, we used cell culture infection modelling in a 
variety of FRT cell lines and revealed 100 units/mL 
(U/mL) of IFNε can significantly block ZIKV replication by 
quantitative real-time PCR (qRT-PCR) or by plaque 
assay in a similar manner to IFNα (P < 0.0001, one-way 
ANOVA). Furthermore, the canonical type-I IFN pathway 
was activated with expression of specific anti-ZIKV 
interferon stimulated genes (ISGs) following IFNε 
stimulation (ISG15, IFITM1, MX1). Conversely, once 
infection was established ZIKV shutdown the antiviral 
response initiated by IFNε as it did for alternate type-I and 
III IFNs. This data implied the likely significance of IFNε’s 
unique constitutive in vivo expression in combatting ZIKV 
infection of the FRT. 
To explore the role of IFNε in vivo we intravaginally 
inoculated IFNε KO (IFNε -/-), type-I IFN receptor KO 
(IFNAR1-/-) and wildtype (WT) mice with ZIKV strain 
PRVABC59 using 5 x 105 plaque forming units (PFU). 
IFNε-/- mice had increased viral burden in the uterus and 
ovary as assessed by qRT-PCR and greater recovery of 
infectious virus by plaque assay in vaginal washes (VW) 
when compared to WT mice (VW, 5 days post infection 
(dpi) P < 0.0001, Kruskal Wallis ANOVA). Interestingly, 
viral burden was similar between VW from IFNε-/- and 
IFNAR1-/- mice at 5dpi (P = 0.28) suggesting that IFNε-/- is 
the main type-I IFN to provide early protection during 
intravaginal ZIKV challenge. 
To confirm specificity, we used complementation with 4μg 
of recombinant IFNε given intravaginally to IFNε-/- mice 
that resulted in a restoration of antiviral activity compared 
to buffer treated controls (VW, 5dpi P < 0.001, t-test). 
Furthermore, application of 100μg IFNε neutralising 
antibody to WT mice increased their susceptibility to 
infection compared to isotype controls, indicating the 
importance of endogenous IFNε protein levels. 
Conclusion: These findings highlight the role of 
constitutively expressed IFNε in prevention of ZIKV 
infections of the FRT. Combined with continued studies of 
IFNε expression in humans, this may inform sexual health 
recommendations or provide a novel prophylactic 
treatment for women during future ZIKV outbreaks. 
Disclosure of Interest: None Declared 
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Introduction: The pattern recognition receptor RIG-I is 
essential for recognition of viral dsRNA and the activation 
of a cell-autonomous antiviral response. Upon 
stimulation, RIG-I triggers a signaling cascade leading to 
the expression of cytokines, most prominently type I and 
III interferons (IFNs). IFNs are secreted and signal in an 
auto- and paracrine manner to trigger the expression of a 
large variety of IFN stimulates genes (ISGs), which in 
concert establish a strongly antiviral state of the cell. 
While the topology of this pathway has been studied quite 
intensively, the dynamics, particularly of the RIG-I-
mediated IFN induction, is much less understood. In this 
study, we kinetically characterized the regulation and 
dynamics of the RIG-I signaling pathway and set up a 
mathematical model capable of accurately describing the 
dynamics of this pathway from introduction of dsRNA to 
expression of ISGs upon IFN signaling. 
Methods: We developed a technique to synchronously 
stimulate the RIG-I response of human A549 lung 
epithelial cells. This allowed us to monitor 
phosphorylation, localization and expression of critical 
proteins in the RIG-I pathway in a highly time-resolved 
manner using quantitative western blotting, live-cell 
imaging and qRT-PCR. 
Results: A previous study reported intriguing 
stochasticity in the activation of IRF7 upon virus infection 
of murine cells [1]. Surprisingly, we found RIG-I signaling 
to be highly deterministic, suggesting that the previously 
observed stochasticity was largely due to staggered 
uptake of the stimulatory RNA during infection. Our time-
resolved data was optimally suited to set up and calibrate 
a dynamic mathematical model of the core RIG-I 
pathway, capable of accurately predicting the activation 
state of all canonical steps of RIG-I signaling, including 
the production of the IFNs. To extend this model to the 
full antiviral system, we then included IFN secretion and 
autocrine IFN signaling through the JAK/STAT pathway 
and further linked our core RIG-I model to an existing 
model of IFN/JAK/STAT signaling [2]. We validated this 
comprehensive pathway model by data from wildtype 
cells versus cells lacking the type I and III IFN system 
(IFNAR/IFNLR double knockout). Currently, we are 
applying it to study key determinants of virus-host 
interaction in the early phase of viral infection, and 
characterize how the expression of virus-encoded 
antagonists of the antiviral system, such as the HCV 
NS3/4A protease, impact RLR signaling and thereby 
affect the establishment of the antiviral state. 
Conclusion: We present a comprehensive dynamic 
pathway model of the RIG-I mediated induction of an 
antiviral state of the cell. This model is perfectly suited to 
further study early events in innate antiviral immunity, 
particularly the intricate interplay of this host antiviral 
system with virus-encoded antagonists of innate 
immunity. 
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Introduction: Interferon signalling is one of the most 
important mechanisms shaping innate immune 
responses, and it needs to be tightly regulated to 
successfully fight infections while avoiding toxicity. Type I 
interferons (IFNs) induce changes in cells on many 
different levels, such as transcriptional, translational and 
metabolic. In this study, many of these changes have 
been characterized on a global level in murine and 
human macrophages using multi-omics strategies. 
Subsequently, this project has been focusing on 3’-
UTRdynamics, a field that is only starting to be explored 
and its regulation as well as function remain mostly 
unknown. 
Methods: To study type I IFN responses, we conducted 
time-course experiments treating murine bone marrow-
derived macrophages or human blood monocyte-derived 
macrophages (HMDMs) with IFN-beta. We analysed the 
effect of IFN-beta on these cells by RNA-sequencing and 
mass spectrometry to measure RNA, protein and 
metabolite levels. 
Results: Firstly, we observed induction of gene 
expression and changes in metabolite levels upon IFN-
beta treatment in our datasets, consistent with findings in 
previous studies. RNA expression data correlated only 
partially with protein expression and was only partially 
conserved between species. 
Secondly, following IFN-beta treatment, both RNA-
sequencing datasets revealed an increased expression of 
transcript isoforms with a shortened 3’-UTR, which 
increased at later time points of treatment. Differential 3’-
UTR usage was compared to the overall RNA and protein 

expression level and miRNA targeting events identified by 
HITS-CLIP.  
In addition to this information, we incorporated data on 
post-translational modifications and subcellular 
localization from different databases and publications to 
characterize this novel dataset. 
Conclusion: We selected a number of genes with 
differentially expressed 3’-UTR isoforms for further study. 
We aim to identify components involved in mediating the 
shortening of 3’-UTRs and the consequences for 
particular candidates of interest. This will involve looking 
for changes to IFN-beta signalling and effects on 
macrophage function in HMDMs after a selective knock 
down of 3’-UTR isoforms. This study will shed light on a 
new aspect of interferon signalling and how differential 
expression of distinct 3’-UTR transcript isoforms shapes 
macrophage innate immune responses. 
Disclosure of Interest: None Declared 
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CX3CR1+ DENDRITIC CELLS ARE REQUIRED FOR 
REGULATION OF VIRAL ENCEPHALITIS THROUGH 
RAPID GENERATION OF NK AND T CELL 
RESPONSES IN PERIPHERAL LYMPHOID TISSUES 
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S. O. Park1 
1College of Veterinary Medicine, Chonbuk National 
University, Iksan, Korea, Republic Of 
 
Introduction: A coordinated host immune response 
mediated via chemokine network plays a crucial role in 
boosting defense mechanisms against pathogenic 
infections. The speed of Ag presentation and delivery by 
CD11c+ dendritic cells (DCs) to cognate T cells in 
lymphoid tissues may decide the pathological severity of 
the infection.  
Results: Here, we investigated the role of CX3CR1 in the 
neuroinflammation induced by infection with Japanese 
encephalitis virus (JEV), a neurotrophic virus. 
Interestingly, CX3CR1 deficiency strongly enhanced 
susceptibility to JEV only after peripheral inoculation via 
footpad. By contrast, both CX3CR1+/+ and CX3CR1-/- mice 
showed comparable susceptibility to JEV following 
inoculation via intranasal and intraperitoneal routes. 
CX3CR1-/- mice exhibited lethal neuroinflammation after 
peripheral JEV inoculation, showing high mortality, 
morbidity, proinflammatory cytokine expression, and 
uncontrolled CNS-infiltration of peripheral leukocytes 
including Ly-6Chi monocytes and Ly-6Ghi granulocytes. 
Furthermore, CX3CR1+CD11c+ DCs were strongly 
involved in enhancing susceptibility of CX3CR1-/- mice to 
JE after peripheral JEV inoculation. CX3CR1 ablation 
impaired the migration of CX3CR1+CD11c+ DCs from 
JEV-inoculated sites to draining lymph nodes (dLNs), 
resulting in decreased NK cell activation and JEV-specific 
CD4+/CD8+ T-cell responses. However, CX3CR1-
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competent mice showed rapid temporal expression of 
viral Ags in dLNs. Subsequently, JEV was rapidly 
cleared, with concomitant generation of antiviral NK cell 
activation and T-cell responses mediated by rapid 
migration of JEV Ag+CX3CR1+CD11c+ DCs. Using 
biallelic functional CX3CR1 expression system, the 
functional expression of CX3CR1 on CD11chi DCs 
appeared to be essentially required for inducing rapid and 
effective responses of NK cell activation and Ag-specific 
CD4+ T cells in dLNs. Strikingly, adoptive transfer of 
CX3CR1+CD11c+ DCs was found to completely restore 
the resistance of CX3CR1-/- recipients to JEV, as 
corroborated by the rapid delivery of JEV Ags in dLNs 
and attenuation of neuroinflammation in the CNS.  
Conclusion: Collectively, these results indicate that 
CX3CR1+CD11c+ DCs play an important role in 
generating rapid and effective responses of antiviral NK 
cell activation and Ag-specific T cells after peripheral 
inoculation with the virus, thereby resulting in conferring 
resistance to viral infection by reducing the peripheral 
viral burden. 
Disclosure of Interest: None Declared 
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Introduction: Type I interferon (IFN-I)-dependent 
orchestrated mobilization of innate cells in inflamed 
tissues is believed to play a critical role in controlling 
replication and CNS-invasion of herpes simplex virus 
(HSV). However, the crucial regulators and cell 
populations that are affected by IFN-I to establish the 
early environment of innate cells in HSV-infected mucosal 
tissues are largely unknown.  
Results: Here, we found that IFN-I signaling promoted 
the differentiation of CCL2-producing Ly-6Chi monocytes 
and IFN-g/granzyme B-producing NK cells, whereas 
deficiency of IFN-I signaling induced Ly-6Clo monocytes 
producing CXCL1 and CXCL2. More interestingly, 
recruitment of Ly-6Chi monocytes preceded that of NK 
cells with the levels peaked at 24 h post-infection in IFN-
I–dependent manner, which was kinetically associated 
with the CCL2-CCL3 cascade response. Early Ly-6Chi 
monocyte recruitment was governed by CCL2 produced 
from hematopoietic stem cell (HSC)-derived leukocytes, 
whereas NK cell recruitment predominantly depended on 
CC chemokines produced by resident epithelial cells. 
Also, IFN-I signaling in HSC-derived leukocytes appeared 
to suppress Ly-6Ghi neutrophil recruitment to ameliorate 
immunopathology. Finally, tissue resident CD11bhiF4/80hi 
macrophages and CD11chiEpCAM+ dendritic cells 

appeared to produce initial CCL2 for migration-based 
self-amplification of early infiltrated Ly-6Chi monocytes 
upon stimulation by IFN-I produced from infected 
epithelial cells. Ultimately, these results decipher a 
detailed IFN-I–dependent pathway that establishes 
orchestrated mobilization of Ly-6Chi monocytes and NK 
cells through CCL2-CCL3 cascade response of HSC-
derived leukocytes and epithelium-resident cells.  
Conclusion: Therefore, this cascade response of 
resident–to-hematopoietic–to-resident cells that drives 
cytokine–to-chemokine–to-cytokine production to recruit 
orchestrated innate cells is critical for attenuation of HSV 
replication in inflamed tissues. 
Disclosure of Interest: None Declared 
 
P101 
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Shin1 
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Introduction: A recent study demonstrated a novel role 
of interleukin-1 beta (IL-1β) in type I interferon (type I 
IFN)-driven neutrophil-mediated immunopathology during 
Mycobacterium tuberculosis (Mtb) infection by attenuating 
disease severity through the regulation of type I IFN-IL-
10-prostaglandin E2 (PGE2) axis. PGE2 is one of 
eicosanoids and leads to apoptotic cell death in activated 
macrophages in response to bacterial stimuli by 
preventing necrotic cell death. As a countpart of PGE2, 
leukotreiene B4 (LTB4) derived from leukotriene A4 
(LTA4) is elevated in macrophages by Mtb infection, 
resulted in necrotic cell death. Previously, colchicine was 
reported to reduce IL-1β production and neutrophil 
recruitment via inflammasome inhibition thus, has been 
traditionally used for treatment of gouty arthritis for a long 
time. Colchicine also suppresses MCP-1 induced 
assembling of new lipid bodies and LTB4 synthesis in 
myeloid cells by disrupting microtubule dynamics. 
Methods: With this contradiction of immune conditions 
induced by colchicine in Mtb pathogenesis, in this study, 
we investigated that altered immune responses of 
macrophages in response to Mtb infection followed by 
treatment with colchicine.  
Results: As expected, colchicine inhibited the release of 
IL-1β in bone marrow-derived macrophages (BMDMs) 
when treating with LPS plus ATP which is well known for 
the general NLRP3 inflammasome-activating condition. 
Notably, the increase in IL-1β production along with the 
decreased level of IL-10 were observed in Mtb-infected 
BMDMs when treating with colchicine in a dose-
dependent manner. Moreover, anti-mycobacterial activity 
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of BMDMs was enhanced by treating with colchicine in 
terms of the reduction of bacterial CFUs together with the 
increased level of PGE2.  
Conclusion: Collectively, colchicine could be an 
alternative host-directed drug for type I IFN-mediated 
immunopathology induced by Mtb infection by regulating 
PGE2-LTB4 axis along with the reversion of IL-1β 
reversion. Detailed mechanisms for the mode of 
colchicine action in anti-mycobacterial effect on Mtb-
infected macrophages and in vivo are under 
investigation.  
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Introduction: TREM2 has been known to stimulate 
microglial survival and phagocytosis of amyloid-beta (Aβ), 
but the regulatory mechanisms involved remain unclear. 
It has been also reported that CD36 binds to Aβ as a 
major pattern-recognition receptor expressed on 
microglia and that impaired recycling of CD36 reduces 
the phagocytic efficiency of microglia toward Aβ. 
Results: We found that TREM2 promotes the 
transcription of CD36, a member of the class B 
scavenger receptor family, by upregulating C/EBPα via 
the PI3K/AKT/CREB pathway in microglia. TREM2-
induced upregulation of CD36 subsequently enhanced 
the phagocytosis of Aβ and protected neuronal cells 
against Aβ-induced cellular toxicity. The TREM2-
mediated Aβ phagocytosis was substantially impaired by 
the silencing of CD36 or C/EBPαα. Furthermore, 
compared to WT mice, aged TREM2 TG mice showed 
enhanced memory and learning with increased number of 
neurons, and contrasting results were observed in 
TREM2 KO mice. These findings suggest that TREM2 is 
required for Aβ clearance at the onset of early-stage 
Alzheimer’s disease (AD) by regulating C/EBPα-
dependent CD36 expression.  
Conclusion: The prevention of Aβ accumulation was 
accomplished by promoting TREM2-mediated phagocytic 
activity due to the activation of C/EBPα and subsequent 
upregulation of CD36 in microglia. Thus, TREM2 may 
play an indispensable role in the regulation of Aβ 
homeostasis and provide a useful strategy for the 
prevention and therapy of AD. 
References: 1. Schmid, C. D. et al. Heterogeneous 
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molecular medicine 8, 992–1004, 
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P103 
ZNF598 DELIVERS A UBIQUITIN-LIKE MODIFIER 
FAT10 TO RIG-I AND ATTENUATES THE INNATE 
IMMUNE RESPONSE AGAINST VIRAL INFECTION 
T. Kouwaki1,*, H. Oshiumi1 
1Immunology, Kumamoto University, Kumamoto, Japan 
 
Introduction: Innate immunity provides the first line of 
defense against invading pathogens. RIG-I and MDA5 
are cytoplasmic viral RNA sensors that recognize viral 
double-stranded RNA (dsRNA). Upon recognition of viral 
RNA, RIG-I harbors K63-linked polyubiquitination by the 
E3 ubiquitin ligase Riplet, which triggers the signal to 
induce the expression of type I interferon and the other 
pro-inflammatory cytokines. Because excessive innate 
immune response is harmful to the host, RIG-I-mediated 
type I interferon signaling should be strictly controlled. 
Previously, we isolated ZNF598 as a protein that binds to 
RIG-I [1]. ZNF598 is an E3 ubiquitin ligase involved in a 
ribosome quality control pathway and is also involved in 
the suppression of interferon-stimulate gene (ISG) 
expression. However, the role in antiviral innate immune 
response and its underlying mechanisms are not fully 
elucidated. In this study we focused on the role of 
ZNF598 in antiviral innate immunity and revealed the 
underlying mechanism. 
Results: To investigate the physiological interaction 
between ZNF598 and RIG-I in human cells, we 
performed immunoprecipitation assays and found that 
endogenous ZNF598 bound to RIG-I upon stimulation 
with short poly (I:C), a RIG-I ligand. Proximity ligation 
assay (PLA) showed that ZNF598 co-localized with RIG-I 
upon stimulation. Next, we investigated the effect of 
ZNF598 on RIG-I-mediated cytokine expression. Ectopic 
expression of ZNF598 reduced RIG-I mediated IFN-
β promoter activation, and siRNA for ZNF598 increased 
the promoter activation. We generated the ZNF598 
knockout (KO) cells by the CRISPR/Cas9 system, and 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

87 
 

ZNF598 KO significantly increased the expression of IFN-
β, IP-10 and IFIT1 mRNA after Sendai virus infection. To 
reveal underlying mechanism, we investigated the 
ubiquitination of RIG-I. Unlike our expectation, ectopic 
expression of ZNF598 abolished polyubiquitination of 
RIG-I in the presence and absence of a proteasome 
inhibitor MG132, suggesting that ZNF598 abolishes all 
type of polyubiquitination, such as K48- and K63 linked 
polyubiquitination. Previous studies showed that a 
ubiquitin-like protein FAT10 is negative regulator of RIG-I. 
Interestingly, ectopic expression of ZNF598 increased the 
interaction between RIG-I and FAT10, and ZNF598 KO 
reduced the binding of FAT10 to RIG-I. FAT10 could 
reduce polyubiquitination of RIG-I, and ZNF598 failed to 
attenuates RIG-I mediated cytokine expression in FAT10 
KO background. These data indicate that ZNF598 
promotes the binding of FAT10 to RIG-I, thereby 
attenuated RIG-I activation and innate immune 
responses. 
Conclusion: ZNF598 is an E3 ubiquitin ligase; however, 
our study elucidated another aspect of ZNF598 as a 
factor promoting ubiquitin-like protein FAT10 to a target. 
Aberrant activation of RIG-I leads to excessive cytokine 
expression, resulting in autoimmune disorders. ZNF598 
might inhibit such a harmful inflammation by delivering 
FAT10 to RIG-I. 
References: 1. Oshiumi, H. et al., Riplet/ RNF135, a 
RING finger protein, ubiquitinates RIG-I to promote 
interferon-beta induction during the early phase of viral 
infection. JBC 284,807-817, (2009). 
Disclosure of Interest: None Declared 
 
P104 
HYPOXIA INDUCES ENHANCEMENT OF 
INFLAMMASOME ACTIVATION BY P. GINGIVALIS 
INFECTION 
T. Okano1,*, T. Suzuki1 
1Department of Bacterial Pathogenesis, Infection and 
Host Response,, Graduate School of Medical and Dental 
Sciences, Tokyo Medical and Dental University, Yushima, 
Bunkyo-ku, Tokyo, Japan 
 
Introduction: Porphyromonas gingivalis is a Gram-
negative anaerobic bacterium that has been considered 
to be one of the bacteria associated with progression of 
human periodontitis. Subgingival biofilms formed by 
bacteria, including P. gingivalis, induce chronic 
inflammation, and production of inflammatory cytokines, 
such as TNF-α or IL-1β in the gingival tissue. Among 
inflammatory cytokines, IL-1β is produced by the special 
signaling pathway because this cytokine lacks the signal 
sequence for spontaneous secretion. The expressed pro-
IL-1β is proteolytically processed by activated caspase-1 
and converted as mature cytokines. The caspase-1 
activation is finely regulated by inflammation (a complex 
of caspase-1). Several reports have provided inconsistent 

results about P. gingivalis-triggering inflammation 
activation. However, the mechanisms and the role of 
bacteria–host interactions are controversial. In this study, 
we investigated the new findings of P. gingivalisfor 
triggering inflammation activation. 
  
Conclusion: We demonstrated that hypoxia provokes 
the enhancement of P. gingivalis for triggering NLR 
family, pyrindomain containing 3 protein 
(NLRP3)inflammasome activation in TIR-domain-
containing adapter-inducing interferon-
β (TRIF) dependent manner via canonical pathway. 
These results elucidate the molecular bases for the 
mechanisms underlying P. gingivalis-triggered 
inflammasome activation. 
Disclosure of Interest: None Declared 
 
P105 
CHARACTERISING NEW INTERFERON: RECEPTOR 
INTERACTIONS AND THEIR IMPACT ON SIGNALLING 
DIVERSITY 
U.-S. Huang1,*, N. de Weerd1, E. de Geus1, N. Mangan1, 
J. Volaric1, P. Hertzog1 
1Centre for Innate Immunity and Infectious Diseases, 
Hudson Institute of Medical Research, Clayton, 
Melbourne, Australia 
 
Introduction: Type I interferon (IFN) signalling is integral 
to eliminating infections and cancer. Conventional 
signalling requires the binding of IFN to both 
transmembrane receptor subunits, IFNAR1 and IFNAR2, 
to activate the classical JAK-STAT pathway [1, 2]. Our 
lab recently demonstrated that IFNβ can bind to the 
IFNAR1 subunit in the absence of IFNAR2 and activate 
STAT-independent signalling and unique interferon-
regulated genes (IRGs) [3]. This novel pathway drives 
inflammation and leads to multi-organ lethality in murine 
sepsis models and neuronal cell death in ischaemic 
stroke models [3, 4]. This project aims to characterise this 
non-canonical IFN pathway at the molecular, cellular, and 
tissue levels to better understand its activation and 
involvement in pathogenesis, as well as its potential for 
therapeutic intervention. 
Methods: CELLULAR: Ifnar2-/- mice are stimulated with 
IFNβ for 24hrs, peritoneal exudate cells are extracted and 
examined by fluorescence activated cell sorting (FACS) 
to identify IFNAR1 downregulation, an indicator for 
interferon signalling; TISSUE: Immunohistochemistry is 
used to establish the distribution of IFNAR1 and IFNAR2 
in human tissues to investigate whether non-canonical 
signalling occurs in situ. MOLECULAR: Fluorescently 
tagged IFNAR1 and IFNAR2 are subject to confocal 
imaging to visualise complex formation at the cell surface. 
Results: CELLULAR: We have shown cell specificity in 
the non-canonical signalling pathway and will focus here 
in the effects on particular B cell subsets in the 
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peritoneum; TISSUE: Characterisation of the subcellular 
distribution of each receptor in different cells and tissues 
reveal opportunity for trans-signalling to occur at specific 
mucosal sites; MOLECULAR: Fluorescently tagged 
IFNAR1 and IFNAR2 are differentially distributed in the 
cell and show differential trafficking following stimulation 
with IFNβ. 
Conclusion: The differential movement of the IFNAR1 
and IFNAR2 subunits following IFNβ stimulation provides 
evidence for independent receptor activation, the basis of 
non-canonical signalling. FACS and immunohistological 
results suggest the cellular and tissue specificity of this 
novel pathway. 
References: 1.           Hwang, S.Y., P.J. Hertzog, K.A. 
Holland, S.H. Sumarsono, M.J. Tymms, J.A. Hamilton, G. 
Whitty, I. Bertoncello, and I. Kola, A null mutation in the 
gene encoding a type I interferon receptor component 
eliminates antiproliferative and antiviral responses to 
interferons alpha and beta and alters macrophage 
responses. Proc Natl Acad Sci U S A, 1995. 92(24): p. 
11284-8. 
2.           de Weerd, N.A. and T. Nguyen, The interferons 

and their receptors--distribution and regulation. 
Immunol Cell Biol, 2012. 90(5): p. 483-91. 

3.           de Weerd, N.A., J.P. Vivian, T.K. Nguyen, N.E. 
Mangan, J.A. Gould, S.-J. Braniff, L. Zaker-
Tabrizi, K.Y. Fung, S.C. Forster, T. Beddoe, H.H. 
Reid, J. Rossjohn, and P.J. Hertzog, Structural 
basis of a unique interferon-b signaling axis 
mediated via the receptor IFNAR1. Nature 
Immunology, 2013. 14: p. 901-907. 

4.           Zhang, M., E.D. Catherine, C.H.Y. Wong, K.M. 
Brody, P.L. Guio-Agulair, J.A. Gould, R. Ates, 
P.J. Hertzog, J.M. Taylor, and P.J. Crack, Type-I 
interferon signalling through IFNAR1 plays a 
deleterious role in the outcome after stroke. 
Neurochemistry International, 2017. 108: p. 472-
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P106 
MICROGLIAL TYPE I INTERFERON RESPONSE TO 
COMPLEX AMYLOID PROMOTES 
NEUROINFLAMMATION AND SYNAPSE LOSS IN 
ALZHEIMER’S DISEASE 
E. Roy1, B. Wang1, Y.-W. Wan1, O. Butovsky2, H. Zheng1, 
W. Cao1,* 
1Baylor College of Medicine, Houston, 2Harvard Medical 
School, Boston, United States 
 
Introduction: Alzheimer’s disease (AD) are marked by β-
amyloid (Aβ) plaques, neurofibrillary tangles, and chronic 
neuroinflammatory responses. Although extensively 
studied in peripheral immune responses, type I interferon 
(IFN) has not been characterized in AD. Here, we 
investigated whether IFN is associated with β-

amyloidosis in the brain and contributes to 
neuropathology. 
Methods: Cultures of primary organotypic hippocampal 
slices and mixed glia were stimulated with different 
amyloid fibril preparations or Aβ plaques isolated from AD 
models. Wild type mice were stereotaxically injected with 
nucleic acid-containing amyloid fibrils or rIFNβ to 
evaluate the resulting CNS inflammation. Brains of 
multiple murine AD models were profiled for IFN pathway 
gene expression and stained for microglia activation in 
conjunction with nucleic acid-containing Aβ plaques. 
Gene expression analysis was performed on FACS 
sorted microglia isolated from APP-PS1 mice. Brain 
neuroinflammation and synapse densities were evaluated 
in murine AD models received αIFN receptor blocking 
mAb. Complement activation was examined by transcript 
levels, protein expression and histology staining in vitro 
and in vivo. Non-biased assessment of IFN pathway 
activation in human brain samples was performed with 
datasets from Mt Sinai AD brain bank. 
Results: Nucleic acid-containing amyloid fibrils 
selectively activated IFN pathway in a microglia-
dependent manner and triggered broad 
neuroinflammation.  IFN-stimulated gene (ISG) 
expression was detected in the brains of multiple murine 
AD models, where activated microglia expressing ISGs 
congregated exclusively around nucleic acid-positive Aβ 
plaques. Brain administration of rIFNβ resulted in 
microglial activation and complement C3-dependent 
synapse elimination in vivo. Conversely, IFN receptor 
blockade effectively diminished the ongoing microgliosis 
and synapse loss in AD models. Moreover, IFN pathway 
genes were found grossly upregulated in post-mortem 
brains of AD patients, correlating with complement 
activation and disease severity. 
Conclusion: Type I interferon constitutes a pivotal 
element within the neuroinflammatory network of 
Alzheimer’s disease and critically contributes to its 
neuropathogenic processes. 
References:         1. Di Domizio, J., Dorta-Estremera, S., 
Gagea, M., Ganguly, D., Meller, S., Li, P., Zhao, B., Tan, 
F.K., Bi, L., Gilliet, M., and Cao, W.  Nucleic acid-
containing amyloid fibrils potently induce type I interferon 
and stimulate systemic autoimmunity. Proc Natl Acad Sci 
U S A 109, 14550-14555. 
        2. Di Domizio, J., Zhang, R., Stagg, L.J., Gagea, M., 
Zhuo, M., Ladbury, J.E., and Cao, W. Binding with nucleic 
acids or glycosaminoglycans converts soluble protein 
oligomers to amyloid. J. Biol. Chem. 287, 736-747. 
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TOLL-LIKE RECEPTOR 7 PLAYS A ROLE IN THE 
RECOVERY FROM EV71-INDUCED NEURAL 
IMPAIRMENTS 
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Y.-L. Lin1,*, C.-F. Chuang1, H.-E. Lin1, Y.-L. Kuo1, S.-J. 
Lin2, Y.-P. Hsueh3, F. Liao1 
1Institute of Biomedical Sciences, Academia Sinica, 
2Institute of Microbiology, College of Medicine, National 
Taiwan University, 3Institute of Molecular Biology, 
Academia Sinica, Taipei, Taiwan 
 
Introduction: Enterovirus 71 (EV71) is a neurotropic 
single-stranded RNA (ssRNA) virus. The illness of EV71 
infection ranges from mild symptom with hand-foot-and-
mouth disease (HFMD) to severe symptom with central 
nervous system (CNS) involvement. Toll-like receptor 7 
(TLR7) is an intracellular pattern-recognition receptor 
(PRR) and recognizes viral ssRNA for the initiation of 
innate antiviral responses. 
Methods: To understand the role of TLR7 in EV71 
infection in the CNS, we infected 10-day-old wild-type 
(TLR7WT) and TLR7 knock-out (TLR7KO) mice with 
EV71 and monitored the survival and limb paralysis. 
Results: Here we report that TLR7 deficiency does not 
affect both onset and peak of the disease, but results in 
the delayed recovery from the disease. Of interest, we 
found that TLR7KO mice showed reduced expression 
of arachidonate 15-lipoxygenase (ALOX15), an important 
enzyme regulating resolution of inflammation. Moreover, 
flow cytometry analysis reveals that microglia are the 
major TLR7-expressing cells in the spinal cord. By in vitro 
experiment, the microglia cell line stimulated with TLR7 
agonist increases ALOX15. 
Conclusion: These results suggest that TLR7 may play 
a critical role in resolving inflammation in the recovery 
phase of EV71 infection. 
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P109 
THE CONSERVED POLYBASIC RESIDUES IN THE 
CYTOSOLIC DOMAIN MEDIATES THE PLASMA 
MEMBRANE LOCALIZATION OF TLR5 
Y.-M. Kim1,*, J.-W. Huh2, W. Kang2, H. Song1 
1Graduate School of Medical Science and Engineering, 
Korea Advanced Institute of Science & Technology, 
Daejeon, 2Division of Integrative Biosciences & 
Biotechnology, Pohang University of Science & 
Technology, Pohang, Korea, Republic Of 
 
Introduction: Localization of individual Toll-like receptors 
(TLRs) in the specific subcellular compartments is tightly 
regulated and is critical for the adequate host defense 
against pathogens without inflicting self-destruction. The 
multi-pass membrane protein UNC93B1 is required for 
the intracellular trafficking of several TLRs including the 
nucleotide-sensing TLRs such as TLR3, 7, 9, and 13. 
Whereas the rest of the UNC93B1-dependent TLRs are 
localized in the endolysosmal compartments, TLR5 is 
predominantly expressed on the cell surface in the steady 
state and transmits signals upon recognizing bacterial 

flagellin. In contrast, TLR9 is known to rapidly and 
constitutively internalize via the AP2-mediated 
endocytosis after reaching the plasma membrane to 
avoid stimulation by host-derived DNA abundantly 
present in the extracellular space and to specifically 
sense pathogen-derived DNA that is released from 
bacteria and viruses inside endolysosomes. However, it 
was unknown how TLR5 and TLR9 are targeted to the 
different subcellular compartments despite their common 
dependency on UNC93B1 for intracellular trafficking. 
Conclusion: In this study, we found that TLR9 lacking 
the entire cytoplasmic domain is still readily internalized 
from the plasma membrane, suggesting that TLR9 itself 
does not have an ‘address code’ for the intracellular 
localization and rather it depends on the UNC93B1-AP2 
interaction for its endocytosis. On the other hand, the 
localization of TLR5 on the plasma membrane was 
dependent on a short stretch of conserved polybasic 
residues at the cytoplasmic tail. When those residues 
were deleted from TLR5, the mutant receptor was 
constitutively internalized and localized inside 
endolysosomes, implying that the polybasic residues acts 
as a cell surface retention signal. When added to the 
cytoplasmic domain of TLR9, the retention sequence 
from TLR5 prevented the internalization of TLR9 and the 
chimeric receptor was localized on the cell surface. In 
addition, we found that the cell surface retention 
sequence of TLR5 efficiently interacts with plasma 
membrane lipids in a charge-dependent manner. Our 
study revealed a novel molecular mechanism underlying 
the differential intracellular targeting of individual TLRs. 
Disclosure of Interest: None Declared 
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REGULATION OF NON-CANONICAL 
INFLAMMASOME ACTIVATION BY XIAP 
Y. H. Wu1,*, S. T. Mo1, M. Z. Lai1 
1Academia Sinica, Molecular Biology, Taipei, Taiwan 
 
Introduction: X-linked inhibitor of apoptosis protein 
(XIAP) is a potent regulator of innate immune responses. 
Deficiency in XIAP leads to X-linked lymphoproliferative 
syndrome type-2 (XLP-2) in humans. The molecular 
mechanism on how loss of XIAP generates XLP-2 
remains incompletely understood. Previous studies have 
shown that a single signal from Toll-like receptor is 
sufficient to induce excessive IL-1β secretion from XIAP-
knockout macrophages and dendritic cells, suggesting 
that aberrant inflammasome activation contributes to the 
pro-inflammatory phenotypes in XLP-2 patients. 
Results: In the present study, we found atypical 
inflammasome activation in XIAP deficient macrophages 
upon infection with live Listeria monocytogenes. In 
addition, heat killed L. monocytogeneswas sufficient to 
induce elevated IL-1β secretion by LPS-primed XIAP 
deficient macrophages. Caspase-8 inhibitor, but not 
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caspase-1 or NLRP3 inhibitor blocked the enhanced IL-
1β production in XIAP deficient macrophages. We further 
found that heat killed L. monocytogenes induced the 
localization of active caspase-8 at trans-Golgi network 
(TGN) determined by immunofluorescence.  
Conclusion: These results showed XAIP suppressed 
atypical caspase-8-mediated inflammasome activation at 
dispersed Golgi networks upon intracellular pathogen 
infection. Our results suggested that the atypical 
inflammasome activation stimulated by pathogen in XIAP-
deficient myeloid cells might contribute to excess 
inflammation observed in XLP.  
Disclosure of Interest: None Declared 
 
P110A 
DUSP4 REGULATES STING- AND RIG-I MEDIATED 
SIGNALLING IN RESPONSE TO VIRAL INFECTION 
Y. Zhang1,*, S. J. James1 
1NATIONAL UNIVERSITY OF SINGAPORE, Singapore, 
Singapore 
 
Introduction: Type I interferon is not only essential for 
anti-viral response, but also critical for many other 
physiological and pathophysiological processes including 
the development of anti-tumour immune response. 
Elucidating the mechanisms that control the expression of 
type I (IFN) is essential for understanding host-virus 
interaction, the initiation of anti-tumor innate and adaptive 
immunity and for targeting this pathway to develop 
strategies to treat human diseases including viral 
infection, cancer, as well as autoimmune diseases that 
are caused by aberrant type I IFN response.  
Methods: Wildtype (WT) and DUSP4 knockout (KO) 
bone marrow derived macrophages were used to 
examine the role of DUSP4 in RIG-I and STING-mediated 
type I interferon response. WT and KO mice were 
subjected to RNA and DNA virus infection to investiage 
the function of DUSP4 in innate immune response to viral 
infection in vivo.  
Results: We found that DUSP4 protein is constitutively 
expressed in immune cells such as macrophages and its 
expression is increased in response to the activation of 
RIG-I and STING and virus infection including influenza 
and HSV-1. Studies using cells and mice deficient in 
DUSP4 demonstrate that it inhibits STING- and RIG-I-
mediated signaling, thereby inhibiting the expression of 
proinflammatory cytokines including IL-6 and TNFa and 
type I interferon such as IFNb. Furthermore, DUSP4 
deficient mice developed less severe diseases upon 
influenza and HSV-1 infection, but more severe disease 
upon malaria parasite infection.  
Conclusion: Our studies demonstrate a novel function of 
DUSP4 in immune response to microbial infection and 
may be further explored for therapeutic purposes.  
Disclosure of Interest: None Declared 
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 ZIKA VIRUS NS5 PROTEIN AND INNATE IMMUNITY 
M. T. Sanchez-Aparicio1,*, A. Garcia-Sastre1 
1Microbiology, Icahn School Of Medicine At Mount Sinai, 
NEW YORK, United States 
 
Introduction: The arthropod flavivirus group is a major 
global impact in public health. This group includes human 
pathogens such as Dengue (DENV), West Nile (WNV), 
Yellow Fever (YFV) or Zika (ZIKV) viruses. All the 
arthropods born human flavivirus studied to date inhibit 
type I IFN signaling by different strategies, which reflects 
the importance of this pathway in a successful viral 
replication. The non-structural viral protein NS5 has been 
shown to be responsible for this inhibition. ZIKV NS5 
protein targets STAT2 through proteosomal degradation, 
but opposite to DENV NS5, this degradation is not UBR4-
dependent (1). 
Methods: We perform mutational analysis of ZIKV NS5 
and STAT2 in order to identify the domain responsible to 
degrade and also to bind STAT2. These mutants are 
being tested in human cell lines and the ability to bind 
STAT2 and to inhibit IFN-I signaling is determined using 
biochemical and microscopy approaches. 
Results: We have narrowed down the ZIKV NS5 
domains responsible to antagonize IFN-induced gene 
expression in human cells. Interestingly, the localization 
of ZIKV NS5 in human cell lines is important for the ability 
of the virus to counteract human IFN responses. 
Conclusion: Our experiments will enhance our 
understanding on the mechanistic by which ZIKV evades 
innate immune responses to facilitate a successful viral 
infection. This inhibition plays an important role in the 
emergence and pathogenesis of ZIKV infection in human. 
The study of this immune evasion is clue to unravel novel 
targets for potential therapeutic intervention, including 
new drugs or vaccines.  
References: 1.            Grant A, Ponia SS, Tripathi S, 
Balasubramaniam V, Miorin L, Sourisseau M, 
Schwarz MC, Sanchez-Seco MP, Evans MJ, Best SM, 
Garcia-Sastre A. 2016. Zika Virus Targets Human 
STAT2 to Inhibit Type I Interferon Signaling. Cell Host 
Microbe 19:882-890. 
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IL-1BETA PRODUCED BY NLRP3 INFLAMMASOME IN 
TUMOR MICROENVIRONMENT PROMOTES THE 
METASTATIC POTENTIAL OF CANCER 
J. Y. Lee1,*, H. E. Lee1, J. Y. Lee1, G. Yang1, H. C. Kang1, 
Y.-Y. Cho1, H. S. Lee1 
1The Catholic University of Korea, Bucheon, Korea, 
Republic Of 
 
Introduction: One of the main features of tumor 
microenvironment is inflammation accompanied with the 
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activation of immune cells and the production of pro-
inflammatory cytokines. IL-1beta, one of the critical 
cytokines released by immune cells to promote tumor 
growth and metastasis by acting on its receptor, IL-1R, 
and to culminate in the secondary activation of immune 
cells and the expression of immune cytokines. 
Inflammasome plays a critical role in production of mature 
IL-1beta through activation of capspase-1. Therefore, we 
investigated whether regulation of NLRP3 inflammasome 
and IL-1beta production in macrophages affected the 
metastatic potential of tumor cells. 
  
Methods: Activation of NLRP3 inflammasome was 
induced by ATP in bone marrow-derived primary mouse 
macrophages. The metastatic potential of tumor cells was 
determined by transwell migration and invasion assays. 
  
Results: Treatment of IL-1beta increased the migration 
and invasion of melanoma cancer cells (B16F10). Wild-
type macrophages stimulated with ATP increased the 
migration and invasion of melanoma cells (B16F10), 
showing that the activation of NLRP3 inflammasome 
enhances the metastatic potential of cancer cells. 
However, NLRP3- or caspase-1-knockout macrophages 
showed greatly decreased ability to promote the 
migration and invasion of melanoma cells. Treatment of 
anti-IL-1beta antibody to macrophages stimulated with 
ATP greatly diminished tumor-promoting activity of 
macrophages. 
  
Conclusion: The results show that activation of the 
NLRP3 inflammasome in macrophages and the following 
production of IL-1beta increase the metastatic potential of 
cancer cells. The results provide an insight for the role of 
IL-1beta  and the NLRP3 inflammasome in tumor 
microenvironment. 
References: 1. Clevers, H. At the crossroads of 
inflammation and cancer. Cell 118, 671-674 (2004). 
2.         Spano, D. & Zollo, M. Tumor microenvironment: a 
main actor in the metastasis process. Clinical & 
experimental metastasis 29, 381-395 (2012). 
3.         Carmi, Y., et al. The role of macrophage-derived 
IL-1 in induction and maintenance of angiogenesis. 
Journal of immunology (Baltimore, Md. : 1950) 183, 4705-
4714 (2009). 
4.         Latz, E., Xiao, T.S. & Stutz, A. Activation and 
regulation of the inflammasomes. Nature reviews. 
Immunology 13, 397-411 (2013). 
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BERBERIS LYCIUM FRUIT EXTRACT MAINTAINS 
INTESTINAL HOMEOSTASIS IN DEXTRAN 
SULPHATE SODIUM INDUCED COLITIS BY 
MITIGATING NF-ΚB/C-JUN/MAPKS SIGNALLING 

CASCADE AND ENHANCING TREGS IN SPLENIC 
LYMPHOCYTES 
 
A. Sharma1,2,*, N. V. Tirpude1,2, R. Sharma1,2, Y. S. 
Padwad1,2 
1Academy of Scientific and Innovative Research, 2Food 
and Nutraceuticals, CSIR-Institute of Himalayan 
Bioresource Technology, Palampur, India 
 
Introduction: There is a growing interest in developing 
phytomolecules based therapies for treatment of 
inflammatory disorders due to rising costs of treatment 
and side effects. Berberis lycium Royle is a medicinal 
plant with documented anti-inflammatory effects (Sharma 
et al 2019). However, information regarding their 
mechanism(s) of action is limited in specific inflammatory 
disorder. Therefore, the present work attempted to 
ascertain the molecular mechanisms by which Berberis 
lycium Royle fruit extract (BLFE) maintains intestinal 
homeostasis in dextral sulphate sodium -induced murine 
model of colitis. 
Methods: DSS-induced colitis mice model was used to 
assess the efficacy of BLFE. The levels of 
myeloperoxidase (MPO), immunoglobulins (IgE/IgA), 
expression of Th1/Th2/Th17 axis cytokines and 
chemokines along with expression of epithelial barrier 
proteins in colon tissue were determined. The activation 
status of NF-κB/c-Jun/MAPKs was assessed by 
immunoblotting. Splenic T cell population was gauged to 
evaluate the systemic effects of BLFE in modulation of 
dysregulated immune responses during colitis. 
Results: BLFE treatment effectively improved animal 
survival rate, disease activity index score, colon length 
and histopathological structural damage in DSS-exposed 
mice. BLFE attenuated the expression of different oxi-
inflammatory markers including MPO, iNOS, ICAM-1, 
MCP-1 and RANTES as well as Th1/Th2/Th17 axis 
cytokines. Additionally, an increased expression of anti-
inflammatory cytokines (IL-4 and IL-10), PCNA, IgA, tight 
junction and mucus secreting proteins as well as 
alleviation of intestinal epithelial cell apoptosis was also 
observed with BLFE treatment. Further, enhanced 
proliferation of splenic Tregs (CD3+/CD4+/CD25+) 
suggested systemic modulatory efficacy of BLFE during 
colitis. Mechanistically, BLFE treatment strongly down-
regulated DSS-induced activation of NF-κB/c-
Jun/MAPKs. UPLC–DAD–ESI-QTOF-MS/MS of BLFE 
revealed the presence of major bioactive phenolics and 
alkaloids including chlorogenic acid, rutin, catechin and 
quercetin 3-d-galactoside, berberine and magnoflorine, 
which could have synergistically contributed to the above 
findings. 
Conclusion: These observations provided compelling 
evidence that Berberis lycium Royle could be considered 
as a natural alternative strategy for the prevention and 
management of ulcerative colitis. 
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MICROBIOTA-DRIVEN TONIC INTERFERON SIGNALS 
IN LUNG STROMAL CELLS PROTECT FROM 
INFLUENZA VIRUS INFECTION 
A. Wack1,* 
1The Francis Crick Institute, London, United Kingdom 
 
Introduction: Type I interferon (IFNα/β) pathways are 
fine-tuned to elicit antiviral protection while minimizing 
immunopathology; however, the initiating stimuli, target 
tissues and underlying mechanisms are unclear. An 
important mechanism of IFNα/β regulation is the transient 
downregulation of IFNAR1 surface expression by 
targeted ubiquitination after signalling, which has been 
shown to be critical for protection against caerulin-
induced pancreatitis and other inflammatory processes. 
Methods: Using models of physiological and 
dysregulated IFNα/β receptor (IFNAR1) surface 
expression, we show here that IFNAR1-dependent 
signals set the steady-state IFN signature both in 
hematopoietic and stromal cells. 
Results: Increased IFNAR1 levels promote a lung 
environment refractory to early influenza virus replication 
by elevating the base-line interferon signature. 
Commensal microbiota drive the IFN signature 
specifically in lung stroma, as shown by antibiotics 
treatment and fecal transplant. Bone-marrow chimera 
experiments identify lung stromal cells as crucially 
important for early antiviral immunity, and stroma-immune 
cell interaction for late antiviral resistance.  
Conclusion: We propose that the microbiota-driven 
interferon signature in lung epithelia impedes early virus 
replication, and that IFNAR1 surface levels fine-tune this 
signature. Our findings highlight the interplay between 
bacterial and viral exposure, with important implications 
for antibiotics usage. 
Disclosure of Interest: None Declared 
 
P113 
CONTEXT-DEPENDENT REGULATION OF MRNA 
DECAY AND ITS FUNCTIONAL CONSEQUENCES 
A. Bestehorn1,*, F. Ebner1, P. Kovarik1 
1Microbiology, Immunbiology and Genetics, Univiserity of 
Vienna, Wien, Austria 
 
Introduction: How can a key mRNA-destabilizing anti-
inflammatory protein act in a certain context as an 
important promoter of inflammation? This question is 
relevant for mechanistic understanding of mRNA decay 
regulation and the control of immune responses. To 

answer this question we investigate the regulation of 
mRNA decay by the mRNA-binding and –destabilizing 
protein tristetraprolin (TTP). TTP is best known for 
binding and destabilizing mRNAs of pro-inflammatory 
cytokines and chemokines. The lack of TTP is associated 
with increased stability of such mRNAs and, 
consequently, TTP-deficient animals develop multi-organ 
inflammation. Surprisingly, intestines of TTP-deficient 
mice are not affected by inflammation suggesting that 
TTP plays distinct roles in this organ. This is further 
corroborated by increased resistance against gut 
epithelium injury of mice lacking TTP in myeloid cells.  
Conclusion: These findings implicate that TTP regulates 
mRNA stability differently in different tissues and/or that 
the impact of TTP-driven mRNA decay is different in 
different tissues. These important questions will be 
addressed using animal models of gut inflammation and 
by mechanistic experiments focusing on regulation of 
TTP and TTP-dependent mRNA decay. The mechanistic 
experiments will include characterization of the TTP 
interactome using proximity-dependent labeling. We 
expect that the findings will shed light into the context-
dependent regulation of mRNA and its impact on 
physiology. 
Disclosure of Interest: None Declared 
 
P114 
TYPE I AND III INTERFERONS (IFNS) INDUCE 
DIFFERENTIAL DYNAMICS OF IFN-STIMULATED 
GENE FACTOR (ISGF3) ACTIVITY 
C. L. Wilder1,*, Q. J. Cheng1,2, S. Mitchell1, A. Meyer3, A. 
Hoffmann1 
1Department of Microbiology, Immunology, and Molecular 
Genetics, 2Department of Medicine, Division of Infectious 
Diseases , 3Department of Bioengineering, University of 
California Los Angeles, Los Angeles, United States 
 
Introduction: Interferons (IFNs) are cytokines that 
coordinate the innate immune response during an 
infection. Differential physiological functions of type I and 
III IFNs may be attributed to cell type specific expression 
of their respective receptors, but epithelial cells at 
mucosal layers express both types of IFN receptors. In 
these cells, both type I and type III IFNs activate an 
antiviral response, but IFN-specific responses remain 
unclear. In neutrophils a type I IFN-specific role in 
activating inflammation has been suggested, but little 
work has investigated the role mucosal epithelial cells 
may play in this IFN-induced response. As both type I 
and III IFNs activate the same transcription factor, IFN-
stimulated gene factor (ISGF3), it remains unclear how 
they elicit differential gene expression programs. We 
hypothesized that in epithelial cells IFN type-specific 
functions may be the result of IFN type-specific control of 
ISGF3 dynamics; hence we sought to develop a 
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quantitative understanding of the mechanisms that 
control ISGF3 activity. 
Methods: To understand if type I IFNs (i.e. IFN-β) and 
type III IFNs (i.e. IFN-λ3) induce differential activation of 
ISGF3 dynamics we applied quantitative biochemical 
assays at fine time resolution. Lung epithelial cells were 
incubated with varying doses and durations of either IFN-
β or IFN-λ3. Dynamics of ISGF3 DNA binding activity and 
phosphorylation were measured using electrophoretic 
migration shift assays (EMSA) and immunoblots. These 
data enabled the construction of a mathematical 
dynamical systems model that accounts for IFN type-
specific ISGF3 activation. Model-based predictions of 
feedback and feedforward loops were validated with the 
biochemical data. To determine the effect of IFN-
mediated gene induction, RNA from whole cell extracts 
were collected for mRNA-sequencing.  
Results: We found that in lung epithelial cells IFN-β and 
IFN-λ3 induced multi-phasic ISGF3 responses that differ 
in prominent dynamic features. During the second phase, 
whereas IFN-β produced a potentiated ISGF3 prior to 
abrupt downregulation, IFN-λ3 showed a transient trough. 
By perturbing the pathway with small molecule inhibitors, 
the prominent features were demonstrated to be IFN 
specific. In order to determine the underlying 
mechanisms of this IFN-type-specific response, we 
pursued a mechanistic systems biology approach – 
involving iterative mathematical modeling and quantitative 
experimentation – that revealed several nested positive 
and negative feedback and feedforward loops whose 
precise timing and strength determine ISGF3 dynamics. 
Gene expression analysis revealed IFN-type specific 
gene induction. 
Conclusion: These results suggest that IFN-induced 
gene expression programs in lung epithelial cells may be 
regulated by the dynamics of ISGF3 activity, which are 
IFN type-specific and determined by coordinated 
feedback and feedforward loops. Understanding the 
control of the JAK-STAT signaling pathway between type 
I and type III IFNs and identifying key IFN type-specific 
control mechanisms may enable novel therapeutic 
strategies to address type I IFN misregulation in a variety 
of inflammatory and autoimmune diseases. 
Disclosure of Interest: None Declared 
 
P116 
IFN-LAMBDA SIGNALING UNIQUELY REGULATES 
DENDRITIC CELL FUNCTION TO ORCHESTRATE T 
CELL IMMUNITY DURING INFLUENZA A VIRUS 
INFECTION 
E. A. Hemann1,*, R. Green1, R. A. Langlois2, R. Savan1, 
M. Gale1 
1Immunology, University of Washington, Seattle, 
2Microbiology and Immunology, University of Minnesota, 
Minneapolis, United States 
 

Introduction: Influenza A virus (IAV) remains a global 
health burden for which therapeutic and vaccination 
strategies to limit infection and drive robust, protective 
immune responses are still needed. Type III interferon 
(IFN), IFN-lambda (IFN-λ), restricts IAV in vivo compared 
to type I IFN. However, the contribution of IFNλ to 
program protective adaptive immune reposes against IAV 
has not been defined. 
Methods: Wild-type (WT) C57Bl/6, IFN-λ receptor knock 
out (Ifnlr1-/-), Ifnlr floxed (Ifnlr1fl/fl) or Ifnlrfl/fl mice crossed to 
Itgax-Cre or Lyz2-Cre were infected intranasally with IAV. 
Heterosubtypic re-challenge infection was performed to 
determine T cell mediated protection. Following primary 
IAV infection, lungs and lung-draining lymph nodes (dLN) 
were harvested and cellular migration and immune 
responses were assessed. In addition, dendritic cells 
(DCs) were sorted from dLN of WT, Ifnar1-/-, and Ifnlr1-/- 
mice following infection for mRNA sequencing and 
analysis. 
Results: Ifnlr1-/- mice had blunted CD8+ T cell responses 
relative to WT and exhibited reduced survival after 
heterosubtypic IAV re-challenge. We found that the 
defective T cell response was not due to an intrinsic T cell 
defect, but instead was due to disruption of IFN-λ-
dependent dendritic cell (DC) function, as confirmed by 
infection of conditional Ifnlr-/- mice. Analysis of cell 
function revealed BMDCs respond to IFN-λ, and that Ifnlr-

/- DCs were defective in antigen uptake, processing, cell 
maturation, and cell migration. Transcriptomic analysis of 
DCs sorted from dLN show that IFN-λ (but not type I IFN) 
signaling is essential to modulate an IL-10 
immunoregulatory program during IAV infection that links 
with the reduced function observed in Ifnlr-/- DCs. Our 
analysis also revealed shared and unique Ifnar1- and 
Ifnlr1-dependent transcriptional responses in DCs during 
infection. 
Conclusion: Through the recruitment and function of 
CD103+ DCs and regulation of IL-10 production, IFN-λ is 
an essential component of effective immunity against IAV 
infection. Our study highlights the important, and 
previously undescribed, role of IFN-λ signaling to 
program an innate-adaptive immune interface in which an 
IFN-λ-DC-CD8+ T cell axis elicits protective adaptive 
immunity against IAV infection and exposure to re-
emergent, heterosubtypic IAV. 
Disclosure of Interest: None Declared 
 
P117 
GEF-H1 IS ESSENTIAL FOR INTESTINAL ANTIVIRAL 
IMMUNITY BY REGULATING INTERFERON-LAMBDA 
EXPRESSION 
Y.-C. Peng1, Y.-C. Chen1, F. Hsin1, H.-S. Chiang2,* 
1Life Science, National Taiwan University, Taipei, 2Life 
Science, National Taiwan University, Taiepi, - 
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Introduction: Enteric viruses are the most common 
causes of gastroenteritis in infants and young children. 
Growing evidences have established that interferon-
lambda (IFN- lambda) is the major component of antiviral 
immune responses at mucosal barriers. However, the 
primary regulator of type III IFN expression in the gut 
during enteric virus infection is still elusive. Here we 
demonstrated that the microtubule-associated guanine 
nucleotide exchange factor-H1 (GEF-H1), is required for 
the expression of IFN-lambda in the small intestine 
against reovirus infection. 
Results: GEF-H1 protected mice against reovirus type 3 
Dearing (T3D) infection as the viral replication, 
inflammatory cell infiltration and damaged mucosal 
architecture were enhanced in the small intestine of GEF-
H1-deficient mice. The increased viral replication was 
most likely due to the insufficient production of both IFN-
lambda and IFN-beta as well as interferon-stimulated 
genes (ISGs) in the intestine. Furthermore, the 
expressions of Ifnl and Ifnb were profoundly reduced in 
the intestinal epithelial cells and lamina propria cells 
isolated from poly(I:C)-administrated GEF-H1-deficient 
mice. Mechanistically, expression of GEF-H1 significantly 
amplified peroxisomal MAVS-induced activation of IFNL1 
promoter and IRF1 nuclear translocation. Moreover, the 
enhanced MAVS-mediated IFNL1 promoter and IRF1 
activations were dependent on the nucleotide change 
activity of GEF-H1. 
Conclusion: In summary, our results revealed that GEF-
H1 is the critical factor that controls IFN-lambda 
expression for the enteric virus restriction in the intestine. 
Disclosure of Interest: None Declared 
 
P119 
EFFECT OF ANTIBIOTIC-INDUCED CHANGES IN 
MICROBIOTA ON REGULATORY T-CELLS IN MUC2-/- 
MICE. 
K. Achasova1,2,*, E. Kozhevnikova1,3,4, M. Borisova2, E. 
Litvinova1,2,3 
1Siberian Federal Scientific Centre of Agro-
BioTechnologies of the RAS, 2The Federal Research 
Center Institute of Cytology and Genetics SB RAS, 3State 
Scientific-Research Institute of Physiology and Basic 
medicine SB RAS, 4Institute of Molecular and Cellular 
Biology SB RAS, Novosibirsk, Russian Federation 
 
Introduction: In healthy gut homeostasis is provided 
mostly by intestinal barrier and regulatory T-cells (Tregs). 
The intestinal barrier and microbiota contribute in function 
of Tregs, and disturbance of homeostasis is a challenge 
to regulatory function. In mucin2-deficient mice (Muc2-/-) 
gut microbiota constantly challenging the immune system 
due to close contact with host cells. In current study we 
investigated effect of changes in microbiota on Tregs in 
Muc2-/- mice. 

Methods: In the experiment we made use of Muc2-/- and 
Muc2+/+ mice being born positive and negative for 
Helicobacter spp. infection. The mice had been treated 
with broad-spectrum antibiotics and monosaccharide L-
fucose for two weeks. The immune cells in mesenteric 
lymph nodes (mLNs) were analyzed using flow cytometry. 
Fecal microbiota was analyzed using 16S rRNA amplicon 
sequencing and qPCR. Statistical analysis was 
performed using Mann-Whitney U-test. 16S rRNA 
amplicon sequencing and bioinformatics were performed 
by Novogene company (Hong Kong). 
Results: We discovered that percent of CD4+Foxp3+- 
and CD4+CD25+Foxp3+-cells in mLNs was higher in mice 
with Helicobacter spp., rather than in non-infected mice. 
Antibiotic treatment resulted in decrease of mLNs 
lymphocytes and Tregs (CD4+CD25+Foxp3+) number, 
independent of the infection. Percent of Foxp3 expressing 
cells also decreased upon antibiotic treatment, but 
percent of CD4+CD25+-cells occurred to be increased. 
Supplementation of antibiotics with L-fucose resulted in 
amelioration of antibiotic-induced effects on Tregs 
number in mice born with Helicobacter spp., but not 
without the infection. As microbiota is known to modulate 
Tregs in intestine, we assumed that effects of treatment 
with antibiotics and L-fucose might be resulted from 
changes in microbiota. 
Antibiotic treatment resulted in different effects on 
microbiome of Muc2-/- mice positive and negative for 
infection. Reduction of alfa- and beta-diversity was 
observed in Muc2-/- born without specific pathogens, but 
not in mice harboring infection. Phylogenetic diversity, by 
contrast, increased in infected mice treated with 
antibiotics, and did not change in mice without 
pathogens. According to amplicon sequencing data, L-
fucose did not affect antibiotic-induced changes of 
microbiome in infected mice. 
Conclusion: Thus, we assume that increase of Foxp3 
expressing cells in mLNs of mice positive for Helicobacter 
spp. might be a result of adaptation to presence of the 
pathogen. Observed effects on decrease of Tregs might 
be a result from changes of microbiota due to antibiotic 
treatment. However, we did not reveal how exactly L-
fucose supplementation ameliorated antibiotic-induced 
effects on Tregs number. Probably, the monosaccharide 
can induce some specific microbiota changes, but this 
requires additional exploration. 
The study was supported by RFBR grant 18-015-00329 
and budget project №0533-2019-0003. The research was 
conducted using equipment of the Center for Genetic 
Resources of Laboratory Animals ICG SB RAS 
(RFMEFI62117X0015). 
Disclosure of Interest: None Declared 
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IDENTIFICATION AND FUNCTIONAL 
CHARACTERIZATION OF ABCF1 IN HUMAN AIRWAY 
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EPITHELIAL CELLS IN RESPONSE TO VIRAL 
STIMULI  
Q. T. Cao1,*, N. Abbas1, J. Aguiar2, A. Doxey2, K. Ask1, J. 
A. Hirota1 
1Division of Respirology and Firestone Institute for 
Respiratory Health, McMaster University, Hamilton, 
2Department of Biology, University of Waterloo, Waterloo, 
Canada 
 
Introduction: The mechanisms defining how the lung 
defends against viral exposures in healthy subjects and 
whether this differs in patients with lung diseases remains 
unclear. ATP Binding Cassette F1 (ABCF1) has been 
described in mouse embryonic fibroblasts as a cytosolic 
double stranded DNA (dsDNA) and retroviral sensor. The 
expression and function of ABCF1 in the lung remains 
unknown. We therefore explored the gene and protein 
expression patterns of ABCF1 in situ in human lung, in 
vitro in human airway epithelial cells, and characterized 
functional responses to dsDNA virus stimuli.  
Methods: ABCF1 expression levels and localization used 
human lung samples from clinically phenotyped healthy 
controls (no existing lung disease) that included whole 
lungs donated for medical research and bronchial 
brushings of airway epithelial cells. Using whole lungs, 
we performed RNAscope in situ hybridization and 
immunohistochemistry for ABCF1 gene and protein 
expression and localization, respectively. Confirmation of 
in situ ABCF1 gene expression in human airway epithelial 
cells was performed using Gene Expression Omnibus 
deposited datasets, GSE11906, GSE11784 and 
GSE37147. In vitro gene and protein expression was 
confirmed in an hTERT/Cdk4 immortalized human airway 
epithelial cell line, HBEC-6KT using Nanostring and 
immunoblot methods, respectively. Functional 
experiments were performed with ABCF1 silencing RNA 
(siRNA), followed by transfection with dsDNA mimics, 
VACV-70 or Poly dA:dT. Scramble siRNA and vehicle 
controls were run in parallel. Following knockdown and 
stimulus, cell culture supernatant was collected and used 
for ELISA detection of the antiviral cytokine, interferon 
gamma-induced protein 10 (IP-10), with corresponding 
cell protein isolated for confirmation of ABCF1 
knockdown. Student's t-test (two-tailed) was used for 
statistical analysis of all functional experimentals. P 
values <0.05 were considered significant.  
Results: Using whole human lung tissue, bronchial 
brushings, and an in vitro cell culture model, we confirm 
ABCF1 gene and protein expression in human airway 
epithelial cells. Expression levels of ABCF1 gene are 
comparable to known ABC transporters in human airway 
epithelial cells including ABCC7/CFTR and ABCC4. In 
vitro experiments with HBEC-6KT and siRNA methods 
produced consistent knockdown of ABCF1 for all 
experiments. VACV-70 and Poly dA:dT stimulation 
resulted in an induction of IP-10 that was reduced by 

siRNA knockdown of ABCF1, the latter confirmed by 
immunoblot.   
Conclusion: Our data demonstrate the first functional 
link between ABCF1 expression in human airway 
epithelial cells and antiviral cytokine responses to dsDNA 
viral mimics, which may be important in respiratory tract 
infections in healthy individuals and those with lung 
diseases. Future experiments will determine the 
specificity of ABCF1 for dsDNA viral components, the 
molecular regulation of ABCF1, and functional 
characterization in samples from healthy individuals and 
those with lung disease.  
References:         1. Lee MN, Roy M, Ong SE, Mertins P, 
Villani AC, Li W, Dotiwala F, Sen J, Doench JG, Orzalli 
MH, et al. 2013. Identification of regulators of the innate 
immune response to cytosolic DNA and retroviral 
infection by an integrative approach. Nat Immunol. 
14(2):179–185.  
Disclosure of Interest: None Declared 
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INDUCTION OF LUNG TOLERANCE BY 
INTERFERON-Β : A PROMISING THERAPEUTIC 
TREATMENT FOR ASTHMA 
S. Mansouri1,*, D. S. Katikaneni1, H. Gogoi1, M. Pipkin2, T. 
N. Machuca2, A. M. Emtiazjoo1, L. Jin1 
1Department of Medicine, Division of Pulmonary, Critical 
Care and Sleep Medicine, 2Department of Surgery, 
Division of Thoracic and Cardiovascular Surgery, 
University of Florida, Gainesville, United States 
 
Introduction: Dendritic cells (DCs) play a vital role in 
maintaining lung immune tolerance by generating 
regulatory T cells (Tregs) to harmless allergens. Impaired 
immune tolerance towards these harmless allergens 
results in airway inflammation such as asthma, however 
little is known about the molecular mechanisms by which 
DCs maintain lung tolerance. Lung DCs are 
heterogeneous and consist of functionally distinct 
subsets: cDC1, cDC2, and moDCs. Here, we sought to 
identify the lung DC subset responsible for generating 
Tregs, delineate the underlying mechanisms controlling 
lung tolerance and develop a strategy to restore lung 
tolerance in asthma.  
Methods: To study the contributions of lung DCs, we 
used mice deficient in cDC1 (Batf3-/-), cDC2 
(IRF4f/fCD11ccre), TNFR2+ cDC2 subpopulation 
(TNFR2f/fCD11ccre), and moDCs (CCR2-/-). Homeostasis 
of T cells was examined by flow cytometry in the mice 
mentioned above to determine impaired lung tolerance in 
vivo. IFNAR1-deficient DCs were adoptively transferred 
into recipient mice to investigate the underlying molecular 
mechanisms regulating lung tolerance in vivo. In order to 
determine whether IFNβ is a good therapeutic approach 
for asthma, mice were intranasally sensitized and 
challenged with HDM. IFNb was intranasally administered 
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following the HDM-challenge. DCs from healthy human 
and emphysema lung were also examined. 
Results: We have identified the novel lung-resident 
TNFR2+ cDC2 subset as the tolerogenic DC in the lung. 
This population promoted the induction of antigen-specific 
Tregs following encounters with harmless allergens, and 
was critical for the maintenance of immune homeostasis. 
TNFR2+ cDC2 has remarkable plasticity and adaptability 
to signals in the microenvironment. In particular, we show 
that activation of the type I IFN/IFNAR axis was required 
for the tolerogenic functions of TNFR2+ cDC2 in a cell-
intrinsic manner. In the absence of type I IFN signaling, 
TNFR2+ cDC2 failed to generate Tregs and maintain 
immune tolerance. Moreover, the lack of type I interferon 
signaling in the microenvironment during asthma 
impaired the tolerogenic capabilities of TNFR2+ cDC2. 
Intranasal administration of IFNβ reprogramed TNFR2+ 
cDC2 into tolerogenic DCs during asthma, reversed lung 
inflammation and protected mice from subsequent 
asthma exacerbation. Healthy human lungs had a 
phenotypically similar tolerogenic TNFR2+ cDC2, which 
became pathogenic in emphysema patients. Notably, 
IFNβ successfully reprogramed human emphysema 
TNFR2+ cDC2 into tolerogenic DCs ex vivo. 
Conclusion: IFNβ reprograms TNFR2+ cDC2 into 
tolerogenic DCs to restore lung mucosal tolerance and 
treat asthma. These findings elucidate a fundamental 
mechanism controlling lung tolerance and a strategy to 
restore lung tolerance in inflammatory lung diseases. 
Disclosure of Interest: None Declared 
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THE INTESTINE HARBOURS FUNCTIONALLY 
DISTINCT HOMEOSTATIC TISSUE-RESIDENT AND 
INFLAMMATORY TH17 CELLS 
S. Omenetti1,*, C. Bussi1, A. Metidji2, A. Iseppon1, S. Lee3, 
M. Tolaini1, Y. Li1, G. Kelly1, P. Chakravarty1, S. Shoaie3, 
M. Gutierrez1, B. Stockinger1 
1The Francis Crick Institute, London, United Kingdom, 
2Centre de Recherche scientifique et technique en 
Analyses Physico-Chimiques (C.R.A.P.C), Alger, Algeria, 
3King’s College , London, United Kingdom 
 
Introduction: T helper 17 (Th17) cells are pathogenic in 
many inflammatory diseases, but also support the 
integrity of the intestinal barrier in a non-inflammatory 
manner. It is unclear what distinguishes inflammatory 
Th17 cells elicited by pathogens and tissue-resident 
homeostatic Th17 cells elicited by commensals. 
Results: In this study we compared the characteristics of 
intestinal Th17 cells differentiating in response to 
commensal bacteria (SFB) to those differentiating in 
response to a pathogen (Citrobacter rodentium). 
Homeostatic SFB-elicited Th17 cells exhibited little 
plasticity towards expression of inflammatory cytokines, 
were characterised by a metabolism typical of quiescent 

or memory T cells, and did not participate in inflammatory 
processes. In contrast, inflammatory C. rodentium-
induced Th17 cells showed extensive plasticity towards 
pro-inflammatory cytokines, disseminated widely into the 
periphery and engaged aerobic glycolysis in addition to 
oxidative phosphorylation typical for inflammatory effector 
cells. 
Conclusion: Taken together, our data demonstrate that 
homeostatic SFB-elicited and inflammatory C. rodentium-
elicited Th17 cells are two functionally distinct 
populations. These findings will help ensure that future 
therapies directed against inflammatory Th17 cells do not 
inadvertently damage the resident gut population.  
Disclosure of Interest: None Declared 
 
P124 
FUNCTIONAL MODELING OF THE RARE HUMAN 
DISEASE DITRA UNVEILS NOVEL ROLE OF IL-36R 
AXIS IN INTESTINAL INFLAMMATION 
S. Haxhinasto1,*, Z. Hovhannisyan1 on behalf of 
Regeneron Pharmaceuticals 
1Immunology, Regeneron, Tarrytown, United States 
 
Introduction: Deficiency in IL-36R antagonist caused by 
loss of function mutations in IL-36RN leads to DITRA, a 
rare inflammatory human disease that belongs to a 
subgroup of Generalized Pustular Psoriasis (GPP). 
Herein, we report a novel functional genetic mouse model 
of DITRA with enhanced IL-36R signaling analogous to 
one observed in DITRA patients which supports and 
provides new insight in our understanding of IL-36 family 
of molecules in regulating barrier integrity across multiple 
tissues.  
Conclusion: Humanized DITRA-like mice displayed 
increased skin inflammation in preclinical model of 
psoriasis, and in vivo blockade of IL-36R pathway using 
anti-human IL-36R antibody ameliorated IMQ-induced 
skin pathology at both prophylactic and therapeutic 
treatments. Deeper characterization of the humanized 
DITRA-like mice revealed that deregulated IL-36R 
signaling promoted tissue pathology during intestinal 
injury and led to impairment in mucosal restoration in the 
repair phase of chronic DSS-induced colitis. Blockade of 
IL-36R pathway significantly ameliorated DSS-induced 
intestinal inflammation and rescued the inability of 
DITRA-like mice to recover from mucosal damage in vivo. 
  
Our results uncover a novel role of IL-36R pathway in 
regulating intestinal epithelial barrier function suggesting 
a new therapeutic potential for IL-36R axis for 
inflammatory bowel disease (IBD). 
  
Disclosure of Interest: S. Haxhinasto Shareholder of: 
Regeneron,  Employee of: Regeneron, Z. Hovhannisyan 
Shareholder of: Regeneron,  Employee of: Regeneron 
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P125 
CELIAC DISEASE IN CHILDREN, PARTICULARLY 
WITH ACCOMPANYING TYPE 1 DIABETES, IS 
CHARACTERIZED BY SUBSTANTIAL CHANGES IN 
THE BLOOD CYTOKINE BALANCE, WHICH MAY 
REFLECT INFLAMMATORY PROCESSES IN THE 
SMALL INTESTINAL MUCOSA.  
T. Vorobjova1,*, A. Tagoma1, A. Oras1, K. Alnek1, K. 
Kisand1,2, I. Talja1, O. Uibo3,4, R. Uibo1 
1Department of Immunology, Institute of Biomedicine and 
Translational Medicine, University of Tartu, 2Department 
of Internal Medicine, Institute of Clinical Medicine, 
University of Tartu, 3Children's Clinic, Tartu University 
Hospital  , 4Department of Pediatrics, University of Tartu, 
Tartu, Estonia 
 
Introduction: Cytokines play a pivotal role in the 
maintenance of intestinal homeostasis inducing pro- or 
anti-inflammatory response and mucosal barrier function 
in celiac disease (CD) and type 1 diabetes (T1D). We 
aimed to compare the level of pro-and anti-inflammatory 
cytokines in CD patients without and with coexisting T1D, 
as well as to evaluate its association with the presence of 
enteroviruses (EV), regulatory T cells (Tregs), and 
dendritic cells (DCs) in small bowel mucosa. 
Methods: Altogether 72 patients (median age 10.1 years) 
who had undergone small bowel biopsy were studied: 24 
patients with CD, 9 with CD and concomitant T1D, two 
patients with T1D and 37 patients with functional 
gastrointestinal disorders (FGD) and normal small bowel 
mucosa were considered as a controls. The levels of 33 
cytokines in serum were measured by multiplex analysis 
using the Milliplex® MAP Magnetic Bead assay. The 
density of FOXP3+Tregs, CD11c+ DC, CD103+ DC, 
IDO+ DC, langerin (CD207) + DCs and EV was evaluated 
by immunohistochemistry. Circulating anti-EV IgA and 
IgG were evaluated by ELISA. 
Results: The significant increase of serum levels of IL-5, 
IL-8, IL-13, IL-15, IL-17F, IL-22, IL-27, IP-10, MIP-1β, sIL-
2Rα, sTNFRII, and TNFα in CD patients compared to 
controls and its correlation with degree of small bowel 
mucosa damage graded according to the Marsh 
classification was revealed. The level of IL-2, IL-6, IL-12 
(P70), IL-15, IP-10 and IFNγ correlated significantly with 
density of FOXP3+ Tregs in lamina propria of the small 
bowel mucosa, which supports the evidence about the 
signaling role of these cytokines in peripheral 
maintenance of FOXP3+ Tregs. The level of IL-17F, IP-
10, sTNFRII, MCP-1and GM-CSF correlated significantly 
with density of EV positive cells in the lamina propria of 
the small bowel mucosa. Correlation of MIP-1 (CCL-4) 
with CD103+ DCs and langerin+ DCs density may point 
to their role in recruitment of immune cells into the lamina 
propria and in driving the inflammatory response in CD 
patients. The significant elevation of Th2 cytokines, like 
IL-5 and IL-13, but not IL-4, in CD patients and its 

correlation with degree of small bowel mucosa damage 
could reflect the role of these cytokines in gut defense 
and inflammation.  
Conclusion: CD, but particularly CD with accompanying 
T1D, is characterized by substantial changes in the blood 
cytokine balance, which may be related to inflammatory 
processes in the small intestinal mucosa. This study was 
supported by the EU Regional Development Fund and 
the Estonian Ministry of Education and Research grant 
(SF 0180035s08 and IUT20-43). 
  
References: [1]   Vorobjova T, Ress K, Luts K, Uibo O, 
Uibo R. The impact of langerin (CD207)+ dendritic cells 
and FOXP3+ Treg cells in the small bowel mucosa of 
children with celiac disease and atopic dermatitis in 
comparison to children with functional gastrointestinal 
disorders. APMIS, 2016; 124: 689-696. 
[2]   Vorobjova T, Uibo O, Heilman K, Uibo R.  Increased 
density of tolerogenic dendritic cells in the small bowel 
mucosa of celiac patients. World J Gastroenterol 2015; 
21: 439-52. 
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CD103HI TREG CELLS REGULATE LUNG FIBROTIC 
RESPONSE INDUCED BY CD103LO TISSUE-
RESIDENT PATHOGENIC CD4 T CELLS 
K. Hirahara1,2,*, T. Ichikawa2, K. Kokubo2, T. Nakayama2 
1AMED-PRIME, AMED, 2Department of Immunology, 
Graduate School of Medicine, Chiba University, Chiba, 
Japan 
 
Introduction: Memory T cells protect host against 
previously encountered pathogens rapidly and efficiently.  
Three subsets of memory T cell have been identified, i.e., 
effector memory T (TEM) cells and central memory T (TCM) 
cells have been identified.  Among these three subsets, 
tissue-resident memory T (TRM) cells are characterized by 
the expression of the C-type lectin CD69 and the integrin 
CD103.  TRM cells localize in epithelial barrier tissues and 
are required for protection at mucosal sites, such as the 
lung, gut, and skin, in both mice and humans.  TRM cells 
are crucial mediators of adaptive immunity in non-
lymphoid tissues.  However, the functional heterogeneity 
and pathogenic roles of CD4+ TRM cells that reside within 
chronic inflammatory lesions remain unknown. 
Methods: We investigate the function of CD4+ TRM cells 
involved in the pathogenesis of fibrotic responses during 
Aspergillus fumigatus-induced chronic lung inflammation. 
Results: We found that CD69hiCD103lo CD4+ TRM cells 
produced effector cytokines such as IL-5 and IL-13, and 
were directly involved in the pathology of the fungus-
induced fibrotic responses induced by chronic exposure 
to Aspergillus fumigatus.  At the same time, 
CD69hiCD103hiFoxp3+ CD4+ regulatory T (Treg) cells 
regulated the ability of pathogenic CD103lo TRM cells to 
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cause fibrotic responses.  Moreover, we found that 
CD44hiCD69hiCD103lo CD4+ TRM cells and 
CD44hiCD69hiCD103hi tissue-resident CD4+ Treg cells are 
transcriptionally and epigenetically distinct. 
Conclusion: Altogether, lung tissue-resident CD4+ T 
cells play crucial roles in the pathology of chronic lung 
inflammation, and CD103 expression defines pathogenic 
effector and immunosuppressive tissue-resident cell 
subpopulations in the lung. 
References: Ichikawa, T., Hirahara, K., Kokubo, K., 
Kiuchi, M., Aoki, A., Morimoto, Y., Kumagai, J., Onodera, 
A., Mato, N., Tumes, D., Goto, Y., Hagiwara, K., Inagaki, 
Y., Sparwasser, T., Tobe, K., and Nakayama, T.: CD103hi 
lung-resident regulatory T cells constrain the fibrotic 
responses induced by CD103low tissue-resident 
pathogenic CD4 T cells. Nat. Immunol. (2019) in press. 
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THE ROLE OF IL-17A IN CHRONIC RHINOSINUSITIS 
WITH NASAL POLYP 
G. Ryu1,*, J.-S. Bae2,3, J. H. Kim2,3, E. H. Kim2,3, Y.-J. 
Chung2,3, J.-H. Mo2,3 
1Otorhinolaryngology-Head and Neck Surgery, 
Soonchunhyang University College of Medicine, 
2Otorhinolaryngology, 3Beckman Laser Institute Korea, 
Dankook University College of Medicine, Cheonan, 
Korea, Republic Of 
 
Introduction: Th17 inflammation is increased in chronic 
rhinosinusitis with nasal polyp (CRSwNP), which is 
associated with disease severity and steroid resistance. 
Overexpressed IL-17A affects CRSwNP by tissue 
remodeling, eosinophilic accumulation, and neutrophilic 
infiltration. We aimed to identify the role of IL-17A in 
CRSwNP, and to evaluate the effects of anti-IL-17A 
blocking antibody on nasal polyp formation with a murine 
NP model. Moreover, we sought to investigate whether 
the inhibition of mTOR signal pathway could suppress IL-
17A expression and NP formation. 
Methods: Human sinonasal tissues from control subjects 
and CRS patients were analyzed using 
immunohistochemistry (IHC) and immunofluorescent 
staining. The effect of IL-17A neutralizing antibody and 
rapamycin was evaluated in murine NP model induced by 
ovalbumin and staphylococcal enterotoxin B. Mouse 
samples were analyzed using IHC, quantitative RT-PCR, 
and ELISA. 
Results: IL-17A+ inflammatory cell number was 
significantly increased in NP from CRSwNP patients 
compared with uncinate process (UP) tissues from 
control subjects, CRSsNP, and CRSwNP patients. CD68+ 
M1 macrophages were dominantly expressed IL-17A 
followed by neutrophils and T helper cells in NP tissues. 
Neutralizing of IL-17A effectively reduced polyp numbers, 
inflammatory cytokines, and IL-17A producing M1 

macrophages. Inhibition of IL-17A via mTOR pathway 
using rapamycin also attenuated polyp formation in the 
murine NP model. 
Conclusion: IL-17A may play a certain role in the 
pathogenesis of CRSwNP, and the major cellular source 
is M1 macrophage in NP tissues. mTOR signaling 
pathway might be a therapeutic target to reduce IL-17A in 
CRSwNP.  
References: 1 Tomassen P, Vandeplas G, Van Zele T, 
et al. Inflammatory endotypes of chronic rhinosinusitis 
based on cluster analysis of biomarkers. J Allergy Clin 
Immunol 2016;137:1449-56.e4. 
2 Zhang N, Van Zele T, Perez-Novo C, et al. Different 
types of T-effector cells orchestrate mucosal inflammation 
in chronic sinus disease. J Allergy Clin Immunol 
2008;122:961-8. 
3 Wang X, Zhang N, Bo M, et al. Diversity of TH cytokine 
profiles in patients with chronic rhinosinusitis: A 
multicenter study in Europe, Asia, and Oceania. J Allergy 
Clin Immunol 2016;138:1344-53. 
4 Ghoreschi K, Laurence A, Yang XP, et al. Generation of 
pathogenic T(H)17 cells in the absence of TGF-beta 
signalling. Nature 2010;467:967-71. 
5 Annunziato F, Cosmi L, Santarlasci V, et al. Phenotypic 
and functional features of human Th17 cells. J Exp Med 
2007;204:1849-61. 
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DIFFERENTIAL CYTOKINE EFFECTS ON INTESTINAL 
STROMAL CELLS UNDERLIE PATHOGENIC TISSUE 
SIGNATURES IN INFLAMMATORY BOWEL DISEASE 
M. Friedrich1,*, M. Pohin1, M. Jackson1, S. Bullers1, Z. 
Christoforidou1, K. Rue-Albrecht1, S. Sansom1, F. Powrie1 
1University of Oxford, Oxford, United Kingdom 
 
Introduction: Non-response to current first line therapy is 
a major unmet clinical need in inflammatory bowel 
disease (IBD). Promising novel alternative therapies have 
been developed, but it is challenging to identify patients 
responding best to a given therapy. This could be 
addressed by using biologics based on the pathogenic 
molecular signature present in the inflamed tissue of IBD 
patients. 
Results: Analysis of a severe IBD patient cohort revealed 
pathogenic tissue signatures associated with tissue 
inflammation, non-response to therapy and requirement 
for surgery. Major components of these signatures were 
enriched for stromal cell-derived transcripts.  To dissect 
the cytokine signals underlying theses signatures, 
primary stromal cell lines expanded from IBD patient 
tissue were stimulated with IBD-associated cytokines and 
changes in selected transcripts analysed. 
NF-kappaB activators IL-1 and TNF, as well as STAT-
activating IL-6 family member Oncostatin-M (OSM) and 
IFN-gamma, were most potent inducers of inflammation-
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associated transcriptomic signatures in intestinal stromal 
cells. 
Conclusion: These findings link specific cytokine 
networks to pathogenic stromal cell responses in IBD, 
and could be leveraged for tailoring cytokine-blocking 
therapies to subgroups of patients. 
Disclosure of Interest: None Declared 
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IL-17A/F1 DEFICIENCY DWON-REGULATES IMMUNE-
RELATED GENE EXPRESSION AND CHANGES TO 
INTESTINAL FLORA IN JAPANESE MEDAKA 
(ORYZIAS LATIPES) 
M. Sakai1,*, Y. Okamura2, N. Morimoto2, T. Kono1, J.-I. 
Hikima1 
1University of Miyazaki, Faculty of Agriculture, 2University 
of Miyazaki, Interdisciplinary Graduate School of 
Agriculture and Engineering, Miyazaki, Japan 
 
Introduction: In mammals, interleukin (IL)-17A and IL-
17F are hallmark inflammatory cytokines, which are 
expressed by Th17 cells and play key roles in protection 
against infection and intestinal mucosal immunity. 
However, although IL-17A and -F homologs named as IL-
17A/F1-3 have been identified in teleosts, their functional 
aspects, especially in intestinal mucosal immunity are still 
poorly understood, and it is important to elucidate them 
for comparative immunology. 
Methods: In this study, Japanese medaka (Oryzias 
latipes) was used as a teleost model, and two IL17A/F1-
knockout (IL17AF1-KO) medaka were established using 
the CRISPR/Cas9 system, including one strain containing 
a 7-bp deletion (-7bp) and another with an 11-bp addition 
(+11bp). After establishing F2 homo KO-medaka, 
transcriptomic analysis, i.e., RNA-seq and quantitative 
real-time PCR (qPCR) was conducted to elucidate IL-
17A/F1-dependent gene induction in the intestine. 
Furthermore, to reveal the influence of these down-
regulated genes on the gut microbiome in IL-17A/F1-KO 
medaka, we conducted 16s rRNA-based meta-genomic 
sequencing analysis and compared the constitution 
microbiome to those of WT. 
Results: Results of RNA-seq and qPCR demonstrated 
down-regulation of immune related genes, including 
interleukin 1β (IL-1β), Complement 1q subunit C (C1qc), 
transferrin a (Tf-a), and G-type lysozyme (Lyz-G) in 
IL17AF1-KO medaka. Interestingly, protein and lipid 
digestive enzyme genes including phospholipase A2, 
group IB (pla2g1b) and Elastase-1-like (CELA1) were 
also down-regulated in IL17AF1-KO medaka intestine. 
From the results of meta-genomic analysis, IL17AF1-KO 
medaka intestinal microbiome differed in phylum levels 
from WT, in which Verrucomicrobia and Planctomycetes 
were significantly higher than WT. Furthermore, at the 
operational taxonomic unit (OTU) level, the human and 
fish pathogen classified in Enterobacteriaceae, 

Plesiomonas shigelloides, was the dominant species in 
IL17AF1-KO. 
Conclusion: These findings suggest that IL-17A/F1 is 
involved in the maintenance of gut microbiome health. 
Disclosure of Interest: None Declared 
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REDUCED HISTONE DEACETYLASE ACTIVITY 
SUPPORTS A LESS INFLAMMATORY VAGINAL 
MILIEU, UNFAVORABLE FOR THE ESTABLISHMENT 
OF HIV-INFECTION. 
C. C. Card1,2, A. Sivro1, J. Schellenberg1, J. Kimani3, F. A. 
Plummer1, T. B. Ball1,2, R.-C. Su1,1,2,2,* 
1Medical Microbiology & Infectious Diseases, U Manitoba, 
2JC Wilt Infectious Diseases Research Center, Public 
Health Agency of Canada, Winnipeg, Canada, 3Medical 
Microbiology, U Nairobi, Nairobi, Kenya 
 
Introduction: Not all exposed to Human 
Immunodeficiency Virus (HIV-1) became infected.  A sub-
group of Kenyan female sex workers (FSWs) exhibits 
seemingly natural resistance to HIV-infection and a 
quiescent baseline immune phenotype. This study tested 
the hypothesis that microbial metabolites, such as 
Butyrate and H2O2that could influence regulation of 
immunologic genes at vaginal mucosa could decrease 
host susceptibility to HIV-1.    
Methods: Using multiplexing protein assays, H2O2assay 
and histone deacetylase (HDAC) enzymatic assay, 29 
cytokine/chemokine and H2O in the cervicovaginal lavage 
(CVL) and HDAC activities of nuclear lysates from 
matched CMC samples (cervical mononuclear cells, 
obtained from cytobrushes) were quantitated.  All sample 
donors are age-matched HIV-negative FSWs, with 17 out 
22 controls seroconverted within 7 years. Laboratory HIV-
1 IIIB and VSVg-pseudoypted HIV-1 were used in the 
infection assays. 
Results: Both Butyrate and H2O2 could alter cellular 
HDAC activities, leading to changes in gene expression 
and cellular signaling.  This study found significantly 
lower HDAC activities in the CMC from FSWs who were 
frequently exposed to HIV-infected clients but remained 
seronegative (HESN, >7 years), compared to the HIV-
negative FSW controls.  In parallel, while the CMC-HDAC 
activities negatively correlated with the matched 
H2O2levels in CVL (r2=-0.79, p<0.001, n=32), CMC-HDAC 
activity had positive correlations with the CVL-chemokine 
(MIG, IP-10, IL-8, CCL2 and MIP1b, p-values<0.01) of 
chemotactic function (pathway enrichment, p<10-13). As 
reduced baseline mucosal inflammation is associated 
with decreased acquisition of HIV, this study tested 
whether reducing the CMC-HDAC activity would reduce 
expression of inflammatory genes and decrease the 
susceptibility of CMC to HIV-infection.  In vitroinhibition of 
CMC-HDAC activity by H2O2(50mM), trichostatin A, (TSA, 
2nM) or butyrate (100mM) similarly resulted in reduced 
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responses of interferon (IFN) effector genes and genes of 
inflammatory mediator and further reduced HIV-infection 
of CMC and the HIV-1 replication in infected cells; >90% 
reduction in gagand p24 expression were observed 
(p<0.001).   
Conclusion: These observations support that modulating 
soluble mucosal factors to affect the regulation of 
immunologic genes and chemotactic mediator could 
induce a less conducive milieu for successful HIV-
infection to prevent HIV-transmission. 
Disclosure of Interest: None Declared 
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Introduction: After a complete cycle of three 
vaccinations against the hepatitis B virus (HBV), about 
5% of all vaccinated persons do not mount antibody 
responses and are so-called non-responders. Most 
people show an anti-HBs antibody titer of more than 
100 IU/L many years. Such a high titer is known to be 
protective against the highly infectious virus. In contrast, 
the titer of non-responders stays permanently lower than 
10 IU/L, which can be a huge problem for health-care 
workers, who have a high risk to get in contact with 
contaminated blood. In the case of influenza vaccination, 
the phenomenon of non-responsiveness increases with 
advanced age. In contrast, the group of HBV non-
responders already includes young and otherwise healthy 
people. Although the phenomenon is known for many 
years, the molecular basis of HBV vaccine non-
responsiveness is still not known. 
Methods: We initiated an observational study to monitor 
the immune reactions after a HBV vaccination to compare 
the immune response of healthy non-responders with 
responders. The immunomonitoring includes a cytometer-
based analysis of blood samples to analyze the 
distribution of various immune cell subsets as well as 
their activation status. Additionally, the cytokine 
responses of responders and non-responders will be 
analyzed. The second arm of the project includes a whole 
genome sequencing, which allows the search for genetic 
markers that influence vaccine responsiveness. 
Results: The recruitment of healthy volunteers is still in 
progress. Preliminary data confirm the association of non-

responsiveness and certain HLA alleles that is described 
in the literature. We adapted a bioinformatics approach 
aiming for cluster analyses of flow cytometry data and 
first results will be presented during the conference. 
Conclusion: Based on the results, we hope to find 
biomarkers, which would allow the prediction of HBV 
vaccination non-responsiveness. Additionally, we would 
like to develop better vaccination strategies in the future. 
Disclosure of Interest: None Declared 
 
P130 
SENESCENCE-ASSOCIATED Β-GALACTOSIDASE 
ACTIVITY AND OTHER MARKERS OF SENESCENCE 
IN HUMAN PERIPHERAL BLOOD IMMUNE CELLS 
DURING HEALTHY AGING AND HIV-INFECTION  
H. K. Dewald1,*, R. I. Martínez-Zamudio, 2, T. 
Vasilopoulos2, S. Swaminathan3, U. Herbig2, P. 
Fitzgerald-Bocarsly1 
1Pathology, Immunology and Laboratory Medicine, 
2Microbiology, Biochemistry & Molecular Genetics, 
3Medicine, Rutgers New Jersey Medical School, Newark, 
United States 
 
Introduction: Aging is associated with a decline in 
immune system performance termed 
“immunosenescence” which leads to less robust immune 
responses including decreased cytokine production and 
simulation of the adaptive immune response. Cellular 
senescence is characterized by a persistent cellular 
growth arrest, a failure to respond to stimuli, and an 
overall loss of cellular function. However, whether 
immune cells undergo cellular senescence in vivo and 
whether cellular senescence plays a role in 
immunosenesence remains controversial due to the lack 
of specific markers that can reliably identify these cells in 
peripheral blood. 
Methods: Freshly isolated human peripheral blood 
mononuclear cells from healthy younger (22-26 y.o.) and 
older (56-65 y.o.) donors were fluorescently labeled for 
senescence-associated β-Galactosidase (SA-βGal) 
activity, anti-CD3, and anti-CD8 and sorted using 
fluorescence-activated cell sorting. Blood was collected 
from HIV-infected donors following IRB approved protocol 
and labeled for SA-bGal activity. Flow cytometric analysis 
was utilized to identify CD14+ monocytes, CD3+ CD4+ T 
cells, and CD123+ BDCA2+ plasmacytoid dendritic cells 
(pDC). qRT-PCR was used to quantify p16INK4a and 
cytokine production and immunofluorescence microscopy 
was used to measure DNA damage response foci. 
Results: We detected a significantly higher percentage of 
CD8+ T cells with high SA-βGal activity in the older vs. 
younger cohort. CD8+ T cells that were sorted for high 
SA-βGal activity displayed characteristics of senescent 
cells, including increased levels of transcripts for GLB1, 
p21, p16INK4a, and inflammatory cytokines. Additionally, 
analysis of sorted SA-βGal positive and negative CD8+ T 
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cells by immunofluorescence microscopy revealed that 
SA-βGal positive cells displayed significantly greater 
numbers of DNA damage response foci and 
p16INK4aprotein levels. SA-βGal activity was also 
increased in CD8+ T cells, CD4+ T cells, monocytes, and 
pDC from an older, HIV-infected donor. 
Conclusion: Older individuals display increased in SA-
βGal activity in several blood immune cell populations, 
most consistently in CD8+ T cells. Additionally, we 
observed increase SA-βGal activity in CD8+ T cells, 
CD4+ T cells, monocytes, and pDC from an HIV- infected 
donor. This indicates that HIV infection can induce 
cellular senescence in several immune populations. 
Sorting cells based on high SA-βGal activity allowed us to 
further characterize these cells for other senescence 
markers. The presence of p16INK4aand nuclear DNA 
damage response foci, which indicate double stranded 
DNA breaks or telomere dysfunction, along with the 
production of inflammatory cytokines clearly demonstrate 
that SA-βGal activity is a strong indication of cellular 
senescence in blood immune cells. SA-βGal activity can 
be leveraged to further identify senescent immune cells 
and elucidate cellular senescence’s role in 
immunosenesence. Understanding this connection and 
how it contributes to the decline in immune response 
seen in healthy aging will further our understanding of 
premature aging and early onset aging-associated 
comorbidities seen in HIV infection 
Disclosure of Interest: None Declared 
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CD8+ T CELLS INDUCE CACHEXIA DURING 
CHRONIC VIRAL 
INFECTION 
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Introduction:   
Cachexia represents a leading cause of morbidity and 
mortality in various cancers, chronic inflammation and 
infections. Understanding of the mechanisms that drive 
cachexia has remained limited, especially for infection-
associated cachexia (IAC). 
Methods: In the present study we describe a model of 
reversible cachexia in mice with chronic viral infection. 
We implemented an integrative approach to investigate 
the physiological, cellular and molecular changes 
associated with IAC. In addition, we used a number of 
pharmachological and genetic perterbation to identify the 
inflammatory and immune triggers of IAC. 
Results: Cytokines linked to cancer-associated cachexia 
did not contribute to IAC. Instead, virus-specific CD8+T 
cells caused morphologic and molecular changes in the 
adipose tissue, which led to depletion of lipid stores. 
These changes occurred at a time point that preceded 
the peak of the CD8+T cell response and required T cell–
intrinsic type I interferon signaling and antigen-specific 
priming. 
Conclusion: Our results link systemic antiviral immune 
responses to adipose-tissue remodeling and reveal an 
underappreciated role of CD8+T cells in IAC. 
References: Baazim et al. 2019, Nature Immunology, 
DOI:10.1038/s41590-019-0397-y 
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IDENTIFICATION OF IMMUNOMETABOLITES THAT 
SHAPE THE ADAPTIVE ANTIVIRAL IMMUNE 
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J.-W. Genger1,*, A. Bergthaler1 
1CeMM Research Center for Molecular Medicine of the 
Austrian Academy of Sciences, Vienna, Austria 
 
Introduction: The rapid establishment of an antiviral 
immune response requires remodelling of metabolic 
pathways towards increased uptake of bioenergetic and 
biosynthetic metabolites in activated immune cells. Viral 
infections induce changes in systemic and local metabolic 
environments and affect the availability of these 
metabolites. Until now, a comprehensive understanding 
of how infection-associated metabolic changes may 
shape immunity remains elusive. 
Methods: We set out to employ different infection models 
to investigate how changes in local and systemic 
metabolite levels affect T cell-mediated immune 
response. To this end, we intend to identify differentially 
regulated metabolites and assess their effects on 
proliferative capacity and cytokine production of virus-
specific T cells. 
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Results: We anticipate that this approach leads to the 
identification of metabolites that have an 
immunomodulatory effect and, thus, play as 
immunometabolites a pivotal role in shaping adaptive 
antiviral T cell responses. 
Conclusion: The results of this study could extend our 
knowledge about metabolic pathways crucial for T cells to 
exert their antiviral immune activity and deepen our 
understanding of how systemic metabolism supports or 
impedes the immune response to viruses. These results 
could open new therapeutic avenues to fine-tune T cell 
activity, e.g. by preventing T cell exhaustion and ensuring 
maximum activity in cancer immunotherapy or damping T 
cell activity in autoimmune diseases. 
  
Disclosure of Interest: None Declared 
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PROTOCOLS FOR IN VITRO ACTIVATION, 
POLARIZATION AND EVALUATION OF CD4+ T CELL 
LINEAGES 
C. Yu1, D. Yu1, H. Soto1, J. Love1, B. Sun2, S. Ji2, W. 
Jiang2, J. Zhou1,* 
1Molecular Cellular Immunology, 2BMIA, BioLegend Inc., 
San Diego, United States 
 
Introduction: CD4+ T cells are the key component of the 
immune system. They mediate humoral and cellular 
immune responses against pathogens and other 
diseases like cancer by inducing and activating effector 
cells such as B cells, cytotoxic T cells and innate cells. 
They are also involved in the regulation of immune 
responses by controlling the persistence and magnitude 
of the response. Activation of naïve T cells is initiated by 
interaction with antigen presenting cells. The downstream 
signal transduction and the cytokine milieu can lead to 
their proliferation and differentiation into different T cell 
subtypes. To facilitate the study of different CD4+ T cell 
lineages, we present a series of protocols to effectively 
activate, polarize and evaluate differentiated CD4+ T 
cells in vitro, including Th1, Th2, Th17 and Treg lineages. 
Methods: 1. CD4+ naïve T cells are isolated using 
BioLegend MojoSort™ magnetic separation system. 
2. Canonical anti-CD3 and anti-CD28 clones are used to 
activate the purified cells. 
3. Different sets of bioassay-validated cytokines, 
including IL-12, IL-4, IL-6, IL-1β, IL-23, IL-2, and TGF-β1 
are used together with sets of neutralizing antibodies to 
activate and polarize naïve T cells to Th1, Th2, Th17, or 
Treg cells. 
4. Cells are restimulated with Cell Activation Cocktail and 
monensin before the analysis of polarized populations. 
5. Flow cytometry is performed to analyze the expression 
of key cytokines and transcription factors by intracellular 
staining and the expression of key cytokine receptors by 
surface staining. 

6. Hallmark cytokine expression profile of different 
lineages are quantitatively analyzed by LEGENDplex™ 
bead-based multiplex assay. 
  
Results: 1. Intracellular staining of key cytokines and 
transcription factors show lineage specific pattern. 
2. Surface staining of key cytokine receptors also show 
matched lineage specific pattern. 
3. Expression level of hallmark cytokines for different 
lineages match intracellular staining results. 
  
Conclusion: In summary, we have successfully 
developed protocols to polarize T cells in vitro to Th1, 
Th2, Th17, or Treg lineages using high quality reagents 
developed in BioLegend. 
References: 1. Zhu J and Paul WE. Blood. 2008; 
112(5):1557-69. 
2. Laidlaw BJ et al. Nat Rev Immunol. 2016; 16(2):102-
11. 
3. Jenkins MK et al. Annu Rev Immunol. 2001; 19:23-45. 
4. Zhu J. Cold Spring Harb Perspect Biol. 2018; 
10:a030338 
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ANTIBODY COMPLEX INDUCES T REGULATORY 
CELLS IN VIVO 
H. Soto1, J. Moyron-Quiroz2, Z. R. Moya1, M. Tam3,3, J. 
Love3, X. Yang2, D. Nguyen3, J. Zhou1,* 
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Introduction: T regulatory cells (Tregs) play a central 
role in the maintenance and establishment of immune 
tolerance. Tregs express the transcription factor FoxP3 
which regulates their development and function. Tregs 
develop primarily in the thymus even though they are also 
differentiated in the periphery. IL-2 is a pleiotropic 
cytokine and is vital for the development of Tregs. IL-2 
binds to the trimeric receptor formed by IL-2Rα, IL-2Rβ 
(CD122), and the common gamma chain IL-2Rg 
(CD132). IL-2 has been used for the treatment of immune 
diseases; nevertheless, the adverse effects and the short 
half-life of this molecule has limited the use of IL-2. 
Complexes of IL-2 and antibodies against IL-2 can modify 
the interaction of IL-2 with the IL-2 receptor. In this report, 
we present a protocol that can effectively induce Treg 
polarization in vivo. 
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Methods: In this study we induced in vivo Treg 
(CD25bright, FoxP3+, CD4+) expansion by injecting a 
complex made of recombinant mouse IL-2 and anti-
mouse IL-2 antibody (clone JES6-1A12) into BALB/c 
mice. The mice were injected for four consecutive days 
with different concentrations of the IL-2_JES6-1A12 
complex, as well as the IL-2_JES6-1A12 complex plus an 
excess of IL-2, or IL-2 alone. The mice were sacrificed at 
day five and the splenocytes stained to detect Tregs 
(CD25bright, FoxP3+, CD4+) and effector cells (CD8+, 
CD44+, CD122+). 
Results: There was a significant induction of Tregs in 
mice that received the complex as compared to animals 
that received only a comparable dose of IL-2 alone. The 
ratio of Tregs/effector cells (defined as CD8+, CD44+, 
CD122+) was approximately three to four fold in mice that 
received the complex. Mice injected with the complex 
plus an excess of IL-2 showed similar proportions of 
Tregs and effector cells. 
Conclusion: We have successfully developed a protocol 
that can effectively induce Treg polarization in vivo. This 
experimental system will facilitate the study of Treg 
function in vivo and provide a useful tool for Treg therapy 
in various disease conditions.    
References: Boyman O, et al., 2006, Sciences 2006, 
311(5769):1924-1927. 
Saadoun D, et al., 2011, N. Engl. J. Med. 365(22):2067-
2077. 
Rosenberg, S. A. et al., 2014 J. Immunol. 192:5451–
5458. 
Sharma A. and Dipayan R. 2018, Front Immunol. 9:883. 
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P135 
ANTIBODIES TARGETING THREE DIFFERENT 
DOMAINS OF S PROTEIN EXHIBIT HIGHLY POTENT 
NEUTRALIZING ABILITY AGAINST PSEUDOTYPED 
MERS-COV 
J. Kim1,*, Y. S. Choi1 
1Seoul National University, Seoul, Korea, Republic Of 
 
Introduction: Middle East respiratory syndrome (MERS) 
coronavirus (CoV) was identified first in 2012 as a 
zoonotic coronavirus that cause severe respiratory 
disease with a high mortality rate in human. MERS 
coronavirus (MERS-CoV) encodes several structural 
proteins, including nucleocapsid, matrix, envelope and 
spike protein (S protein), and other accessory molecules. 
S protein binds to its receptor, dipeptidyl peptidase 4 
(DPP4) that is highly expressed in bronchial epithelial cell 
of host, and mediates viral attachment and fusion to host 
cell membrane. S protein encompasses S1 and S2 
subunits. Receptor binding domain (RBD), a domain 
inside the S1 subunit, directly binds to DPP4 and 
therefore has been targeted for protective vaccine 
development. In contrast, S2 subunit, which works as 

membrane-fusion subunit, has not been reported as 
target for vaccine development. In this study, VLPs that 
express three different domains of S protein (S1, RBD 
and S2) were produced and administrated in mice for 
generation of IgG against spike protein of the virus. Using 
in vitro neutralization assay, we found that IgG antibodies 
produced by immunization with the S1 or RBD VLPs 
exhibited highly potent neutralizing activity against 
pseudo-MERS-CoV infection as previously shown by 
others. In addition, IgG antibody targeting S2 also was 
able to neutralize MERS-CoV in our neutralization 
system. Surprisingly, the antibodies targeting S2 
maintained neutralizing activity even in low concentration, 
at which antibodies against S1 or RBD exhibited 
complete loss of neutralization activity. In current study, 
we aim to examine whether antibodies targeting S1, 
RBD, or S2 could neutralize even after mutations have 
occurred in genes encoding RBD and to explore whether 
antibody targeting S2 could have synergistic effect on 
neutralization activity of anti-S1 or anti-RBD antibodies. 
Conclusion: Using in vitro neutralization assay, we found 
that IgG antibodies produced by immunization with the S1 
or RBD VLPs exhibited highly potent neutralizing activity 
against pseudo-MERS-CoV infection as previously shown 
by others. In addition, IgG antibody targeting S2 also was 
able to neutralize MERS-CoV in our neutralization 
system. Surprisingly, the antibodies targeting S2 
maintained neutralizing activity even in low concentration, 
at which antibodies against S1 or RBD exhibited 
complete loss of neutralization activity.  
Disclosure of Interest: None Declared 
 
P136 
PROPOLIS MAY AFFECT HUMAN CD4+ T CELLS 
DIFFERENTIATION INDUCED BY MAGE-1-TREATED 
DENDRITIC CELLS 
K. B. Santiago1,2,*, E. O. Cardoso1, B. J. Conti1, F. L. 
Conte1, L. P. G. Oliveira1, K. I. Tasca1, G. G. Romagnoli1, 
M. A. Golim3, M. T. Cruz4, J. M. Sforcin1 
1Microbiology and Immunology, Biosciences Institute, 
UNESP, Botucatu, 2Integrated Regional Faculties of 
Avaré, Avaré, 3Laboratory of Flow Cytometry, Blood 
Center, School of Medicine, UNESP, Botucatu, Brazil, 
4Center for Neurosciences and Cellular Biology, Faculty 
of Pharmacy, University of Coimbra, Coimbra, Portugal 
 
Introduction: Dendritic cells (DCs) are professional 
phagocytic cells that play an important role in the immune 
response. In addition to their role in antigen recognition, 
DCs play also a key role in the activation of primary T 
cells and the development of memory T cells. Thus, naïve 
T helper (Th) cells can be differentiated into effector 
subtypes such as Th1, Th2, Th17 and regulatory T 
(Treg), leading to inflammation or tolerance, triggering 
protective or pathogenic immune responses. Natural 
products have been considered promising candidates to 
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affect the immune response, acting in different events of 
innate and adaptive immunity. Propolis is a bee product 
that has been used since ancient times due to its many 
biological properties, such as the immunomodulatory 
action. This work aimed to investigate the modulatory 
action of propolis in T cells proliferation and differentiation 
stimulated by DCs incubated with human MAGE-1, a 
tumor antigen that induces pro-inflammatory profile 
(Th1).  
Methods: Human cells (monocytes and lymphocytes) 
were obtained from healthy donos (n = 5) and isolated 
with magnetic leads. DCs were generated from human 
monocytes and stimulated with human MAGE-1 (10 
µg/mL) simultaneously or not with propolis (5 µg/mL) for 
48 h. After, DCs were incubated with T cells for 96 h to 
evaluate their proliferation and differentiation. Cell viability 
was analyzed by MTT assay; DCs phenotyping (CD14low / 
CD1ahigh / CD11chigh / CD83low), T cell proliferation 
(CFSE) and intracellular cytokines by flow cytometry; and 
transcription factors by RT-qPCR. Significant differences 
were determined by analysis of variance followed by the 
Dunnett's test (P ˂ 0.05). 
Results: Propolis and MAGE-1 did not affect DCs 
viability. Propolis in combination with MAGE-1 presented 
a lower proliferation, did not affect T-bet and TGF-β1, 
increased FoxP3 and CD25, and decreased RORc, IFN-γ 
and IL-17A expression rate compared to MAGE-1 alone. 
Conclusion: Propolis exerted an immunomodulatory 
action in the presence of MAGE-1, suggesting that it may 
favor a regulatory profile and consequently modulate 
inflammatory conditions. 
  
Financial support: FAPESP (2015/02596-3 and 
2015/03493-3). 
Disclosure of Interest: None Declared 
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PERIPHERAL BLOOD LYMPHOCYTE SUBSETS 
INCLUDING REGULATORY T CELL IN BREAST 
CANCER PATIENTS UNDER TREATMENT 
K.-H. Shin1,*, H.-J. Lee2, S. Yu3 
1Laboratory medicine, pusan national university hospital, 
Busan, 2Laboratory medicine, Pusan National University 
Yangsan Hospital, Yangsan, 3Laboratory medicine, Inje 
University College of Medicine, Busan, Korea, Republic 
Of 
 
Introduction: There have been studies of the role of T 
cell, B cell and NK cells in the chemotherapy of breast 
cancer. Especially, regulatory T cell (Treg) are known to 
play roles against breast cancer progression and 
outcome. The aim of this study is to evaluate the 
influence of breast cancer patients under treatment on 
lymphocyte subsets. 
Methods: Blood samples were collected in EDTA and 
heparin lithium tube. Peripheral blood lymphocyte 

subsets, including CD3+ CD4+  helper T cells and CD3+ 
CD8+ cytotoxic T cells; CD19+ B cells; and CD16+ and 
CD56+ natural killer cells were obtained using CYTO-
STAT tetraCHROME CD45-FITC/CD4-RD1/CD8-
ECD/CD3-PC5 (Beckman Coulter) and CYTO-STAT 
tetraCHROME CD45-FITC/CD56-RD1/CD19-ECD/CD3-
PC5 (Beckman Coulter) And CD3+ CD4+ CD25+, Foxp3+ 
and CTLA-4+ (regulatory T cells) and CD11b+ CD33+ 

CD14- HLA-DR- myeloid-derived suppressor cells were 
obtained using CD3-FITC, CD4-PE, CD25-PC7, CD11b-
FITC, HLA-DR-PC7, CD14-PC5, CD33-PE (Beckman 
Coulter) , CD152-PE-Cy5 (BD) and FoxP3-PE-Cy5.5 
(invitrogen). Antibody clones CD3, CD4 were incubated 
for 20 min in 100 µL of PBMC and washed in PBS. Cells 
were then resuspended in 1 mL of Foxp3 Fixation 
/Permeabilization working solution (eBioscience), 
prepared according to manufacturer's instructions, and 
incubated for 40 min at room temperature in the dark. 
Cells were washed with 2 mL of  permeabilization buffer 
(eBioscience). FoxP3, CD25 and CTRL-4 antibody was 
then added prior to incubation for 30 min at room 
temperature in the dark. Cells were finally washed with 
permeabilization buffer and resuspended in 500µl of Flow 
cytometry staining buffer. Acquisitions were performed on 
a Navios cytometer (Beckman Coulter)  
Results: Fifty breast cancer patients using tamoxifen 
(Selective estrogen receptor modulator) 36 controls were 
enrolled. Sixteen breast cancer patients treated with 
Goserelin (Gonadotropin-releasing hormone agonist). 
The median ages were 47 years in breast cancer patients 
and 59.5 years in control. WBC count, lymphocytes, Total 
T cells, cytotoxic T cells and NK cells count were not 
significantly different between two groups. B cell in breast 
cancer was higher (median 395.5, IQR 260.0-529.2) than 
control (median 234.8, IQR 195.9-352.4) (p=0.001) and 
helper T in breast cancer (median 670.0, IQR 523.7-
871.5) was lower than control (median 756.0, IQR 669.2-
942.2) (p=0.041). Treg in breast cancer (median 0.02, 
0.04, 0.38 CD25+, Foxp3+ and CTLA-4+ was lower than 
control (median 0.04, 0.18, 0.78 of CD25+, Foxp3+ and 
CTLA-4+ ) (p<0.001). There was no significant difference 
in cell count and proportion of lymphocyte subset 
including regulatory T cells and myeloid-derived 
suppressor cells according to the use of Goserelin in 
breast cancer patients. 
Conclusion: Subset of peripheral blood lymphocytes of 
breast cancer patients under treatment showed different 
from control group. Higher B cells and myeloid-derived 
suppressor cells population and lower helper T cells and 
regulatory T cells population in breast cancer patients 
were observed than the control group. However, no 
significant difference in lymphocyte subset according to 
the use of Goserelin was observed. The results of this 
study will be helpful to understand of cell mediated 
immunity in breast cancer patients. 
Disclosure of Interest: None Declared 
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P139 
NK CELL RECEPTOR NKG2D ENFORCES PRO-
INFLAMMATORY FEATURES AND PATHOGENICITY 
OF TH1 AND TH17 CELLS 
M. Babic Cac1,*, C. Dimitropoulos1, C. Stehle1, F. 
Heinrich1, Q. Hammer2, B. Polic3, C. Romagnani1 
1Deutsches Rheuma-Forschungszentrum Berlin, Berlin, 
Germany, 2Karolinska Institute, Stockholm, Sweden, 
3Faculty of Medicine, Rijeka, Croatia 
 
Introduction: The effector functions of T helper (Th) cells 
can be shaped not only by receiving the T cell receptor 
and costimulatory signal but also through signals 
transmitted via cytokine receptors or a myriad of 
activating receptors. NKG2D is a molecular sensor of 
stressed cells expressed on different subsets of innate 
and adaptive lymphocytes. Despite its established role as 
potent stimulator of the immune system, particularly as an 
activating receptor on NK cells and costimulatory 
molecule on CD8+ T cells, NKG2D-driven regulation of 
CD4+ T helper (Th) cell-mediated immunity remains 
unclear. 
Results: We identified a small population of T-bet 
expressing NKG2D+CD4+ T cells in spleen and bone 
marrow of C57BL/6 mice, whereas a significant portion of 
NKG2D+CD4+ T cells derived from the small intestine 
lamina propria expressed RORγt. In line with this, the de 
novo expression of NKG2D could be induced on naïve 
CD4+ T cells both under Th1 and Th17 polarizing 
conditions. While NKG2D only marginally impacted the 
expression of IFNγ in fully polarized Th1 cells, the in vitro 
expression of NKG2D was associated with GM-
CSF+IFNγ+ Th17 cells. Global gene expression analysis 
further confirmed enforced expression of type 1 signature 
genes in Th17 cells by NKG2D and we could show a 
direct effect of NKG2D triggering in enhancing the 
production of IFNγ in Th17 cells. 
By fate mapping of Il17a-expressing cells in vivo in a 
mouse model of antigen-induced arthritis, we could show 
that under inflammatory conditions, NKG2D highly 
enriched the population of antigen-specific T-bet-
expressing Th17 cells. Moreover, NKG2D was associated 
with modulated expression of GM-CSF and IFNγ in Th1 
and T-bet+ Th17 cells, which was in line with our in vitro 
data. Most importantly, T cell specific deletion of NKG2D 
impaired the ability of antigen-specific CD4+ T cells to 
promote inflammation in vivo during antigen-induced 
arthritis, resulting in significantly reduced knee swelling, 
tissue immunopathology and disease score. 
Conclusion: Altogether, our results indicate that the 
triggering of NKG2D by stress-ligands induced during 
inflammation modulates the effector functions of both Th1 
and Th17 cells in vitro and in vivo. Our data in addition 
imply that NKG2D might serve as an important target for 

the amelioration of chronic inflammatory diseases 
mediated by a mixed Th1 and Th17 response.  
Disclosure of Interest: None Declared 
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CD29 EXPRESSION ON HUMAN T CELLS SELECTS 
FOR CELLS WITH A HIGH CYTOTOXIC PROFILE 
B. Nicolet1, A. Guislain1, F. van Alphen2, R. Gomez-
Eerland3, T. Schumacher3, M. van den Biggelaar2, M. C. 
Wolkers1,* 
1Hematopoiesis, 2Sanquin Research, 3Netherlands 
Cancer Institute, Amsterdam, Netherlands 
 
Introduction: Cytotoxic CD8+ T cells can effectively kill 
target cells by producing cytokines, chemokines and 
granzymes. Intriguingly, human T cells do not respond 
uniformly to activation, but rather show a heterogeneous 
production profile of effector molecules. For instance, 
CD8 T cells can be divided into IFN-g and IL-2 producing 
cells. However, tools that identify and pre-select T cells 
with a specific cytokine production profile are lacking. 
Methods: We developed a protocol for efficient isolation 
of RNA and protein from fixed primary human T cells post 
intracellular cytokine staining and FACS sorting. With this 
top-down approach we performed an unbiased RNA-seq 
and Mass spectrometry analysis on IFN-g and IL-2 
producing CD8+ T cells. 
Results: We found that IFN-g producing T cells exhibit a 
cytotoxic expression profile, which is sustained during T 
cell culture. The surface molecules CD29 and CD38 
identified the cytotoxic IFN-g- producing T cells, and the 
non-cytotoxic IL-2 producing CD8+ T cells, respectively. 
Single-cell RNA seq analysis from different organs 
revealed that CD29 marks T cells with a cytotoxic 
expression profile. Importantly, using CD29 allowed us to 
isolate T cells with a distinct cytokine production profile 
and an increased cytotoxic capacity already prior to T cell 
stimulation. This was also true for CD29+ CD4+ T cells. 
Conclusion: Thus, RNAseq and Mass spectrometry 
analysis on fixed T cells is a potent method to dissect 
features of different T cell subsets. Furthermore, pre-
selecting cytotoxic CD29+ T cells to generate T cell 
products may help boost the efficacy of anti-tumoral T cell 
therapies. 
Disclosure of Interest: None Declared 
 
P141 
CYTOKINE PRODUCTION BY TH2 CELLS IS 
REGULATED BY SODIUM AND GLUCOSE 
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J.-C. Renauld1, L. Dumoutier1 
1De Duve Institute, UCLouvain, Brussels, Belgium 
 
Introduction: During in vitro differentiation of naïve T 
cells into Th2 cells, we observed that culture medium 
changed the cytokine production profile of the 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

106 
 

differentiated cells. We determined that sodium and 
glucose impacted cytokine production in these cells. 
Methods: We differentiated Th2 cells in vitro from naïve 
T cells of DO11.10 Rag2-/- mice. We tested the effect of 
various culture media and media supplemented with 
glucose or sodium on production of cytokines, such as IL-
4 and IL-9, by intracellular flow cytometry and ELISA on 
the supernatants of Th2 cells differentiated in these 
conditions. 
Results: We showed that an increase in sodium 
concentration inhibited IL-4 but induced IL-9 production. 
By contrast, adding glucose to the medium induced IL-4 
and blocked IL-9. This last observation was associated 
with increased medium acidification which correlated 
positively with IL-4 production. Because sodium and acid 
had an effect on cytokine production by Th2 cells, we 
analyzed the role of NHE1, an Na+/H+ exchanger. We 
hypothesized that NHE1 was more active in sodium rich 
medium, leading to IL-9 production. We inhibited NHE1 
activity using EIPA or cariporide and we observed that IL-
9 production was decreased. We are currently performing 
Seahorse experiments to determine the cell metabolism 
profiles in the different culture media. We hypothesize 
that cells cultured in medium with high glucose and low 
sodium concentrations are more glycolytic than those in 
other media. 
Conclusion: In conclusion, we showed that ions and 
metabolites such as sodium and glucose strongly impact 
cytokine production by Th2 cells in vitro. It would be 
interesting to assess for their impact on cytokine 
production by Th2 cells in vivo. 
Disclosure of Interest: None Declared 
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ENDOGENOUS N-3 POLYUNSATURATED FATTY 
ACIDS ARE BENEFICIAL TO DAMPEN 
INFLAMMATORY RESPONSE MEDIATED BY CD8+ T 
CELLS AGAINST THE VIRAL INFECTION 
S.-M. Lee1,*, Y.-J. Seo2, K.-W. Kang1, S. Kim2, Y.-B. Cho2 
1Division of Biotechnology, Chonbuk National University, 
Iksan, 2Department of Life Science, Chung-Ang 
University, Seoul, Korea, Republic Of 
 
Introduction: Omega-3 (n-3) polyunsaturated fatty acids 
(PUFAs) have been known to exert anti-inflammatory 
effects on various disease states. Importantly, the n-3 
PUFAs have been known to exert anti-inflammatory 
effects on various inflammatory diseases including 
asthma, inflammatory bowel disease, and rheumatoid 
arthritis. However, its role in anti-viral immune responses 
has not been well identified. In this study, we investigated 
the role of n-3 PUFAs in CD8+ T cell responses against 
an acute viral infection. 
  
  

Methods: C57BL/6, C57BL/6-CD45.1+DbGP33–41 (P14) T 
cell receptor (TCR) transgenic (tg), C57BL/6-FAT1 tg 
(kindly provided by Dr JX Kang of Harvard Medical 
School): , and C57BL/6-P14-FAT-1 mice were 
used.  LCMV Armstrong strain was kindly provided by Dr. 
Sang-Jun Ha of Yonsei University. LCMV Armstrong was 
propagated in baby hamster kidney cells. Mice were 
infected by intraperitoneal (i.p.) administration of 2×105 
focus-forming units (FFU) of LCMV. Uninfected mice 
were used in all experiments shown in figures as 
background controls. 
Results: Uninfected mice were used in all experiments 
shown in figures as background controls. We observed a 
significant reduction of anti-viral CD8+ T cell responses 
against infection with an acute strain of LCMV in FAT-1 
mice. Interestingly, when wild-type (WT) LCMV-specific 
TCR transgenic CD8+ T (P14) cells were adoptively 
transferred into FAT-1 mice, the activation of P14 cells 
was significantly reduced. Additionally, activation of CD4+ 
T cells in FAT-1 mice were suppressed. These results 
indicated that factors specific to FAT-1 mice suppressed 
anti-viral CD8+ T cell responses. Importantly, P14 cells 
carrying the fat-1 gene (P14/FAT-1) that were adoptively 
transferred into WT mice exhibited substantially reduced 
antiviral responses. 
Conclusion: Collectively, these results strongly suggest 
that n-3 PUFAs play an essential role in suppression of 
anti-viral CD8+ T cell responses, and thus the 
supplementation of n-3 PUFAs could aid in alleviation of 
excessive immunopathology induced by viral infection. 
Disclosure of Interest: None Declared 
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SPECIFIC TARGETING OF IL-1Β ACTIVITY TO CD8+ T 
CELLS MOUNTS A STRONG CELLULAR ANTIGEN-
SPECIFIC IMMUNE RESPONSE AND COMPLETELY 
PROTECTS AGAINST INFLUENZA INFECTION IN 
MICE. 
B. Van Den Eeckhout1, L. Van Hoecke2, E. Burg1, S. Van 
Lint3, F. Peelman1, X. Saelens2, J. Tavernier1, S. Gerlo1,* 
1Dept. of Biomolecular Medicine, Center for Medical 
Biotechnology , 2Dept. of Biochemistry and Microbiology, 
Center for Medical Biotechnology, 3Ghent University-VIB, 
Gent, Belgium 
 
Introduction: The interleukin-1 (IL-1) family consists of a 
group of cytokines with potent immuno-stimulatory 
activities. Several studies indicate that activation of 
leukocyte subsets by IL-1β is essential for the induction 
of virus-specific CD8 T cell (CTL) immunity. IL-1β could 
have therapeutic value, for instance as vaccine adjuvant, 
yet its clinical application is hampered by the undesired 
side-effects that are associated with IL-1β administration. 
To allow targeted activity of cytokines with toxic 
properties, we recently devised the AcTakine (for 
Activated by Targeting) concept. AcTakines are mutant 
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cytokines, with reduced affinity for their receptor, which 
are coupled to a nanobody recognizing a cell surface-
expressed marker. The nanobody acts as cytokine guide, 
concentrating the cytokine activity at the surface of 
selected target cells. 
Methods: We have generated an IL-1β AcTakine 
(AcTaleukin-1b or ALN-1b), consisting of the human IL-
1β point mutant Q148G genetically fused to a nanobody 
recognizing mouse CD8α. The specificity, functionality 
and safety of ALN-1b as CTL activator and vaccine 
adjuvant was investigated both in vitro and in vivo. 
Results: In vitro, ALN-1b is up to 80,000 fold less active 
compared to wild-type (wt) IL-1β, yet it regains full 
agonist activity on cells expressing the CD8α target. ALN-
1b specifically enhances antigen-specific CTL 
proliferation and effector functions in response to the 
model antigen ovalbumin, and does not provoke  toxicity 
upon systemic administration. We investigated the 
potential of ALN-1b as systemic adjuvant in a murine 
prophylactic influenza vaccination model. To focus on 
cellular immunity, intramuscular prime-boost vaccination 
of BALB/c mice with whole inactivated mouse-adapted 
X47 influenza virus (H3N2 subtype) was followed by 
intranasal challenge with heterologous pH1N1 2009 virus 
(2xLD50). One day after prime and boost antigen delivery, 
mice received an intravenous injection of ALN-1b 
adjuvant. Two weeks after the booster vaccine, IFN-γ 
ELISPOT analysis revealed that influenza nucleoprotein 
(NP)-specific CTLs were present in the spleens of mice 
that received the ALN-1b adjuvant, but not in mice in the 
non-adjuvanted control group. Whereas in the non-
adjuvanted setup 4/6 mice succumbed to pH1N1 2009 
challenge, 6/6 mice that received the ALN-1b adjuvanted 
vaccine survived the influenza virus challenge infection. 
Further characterization of the CTL response induced by 
the ALN-1b adjuvanted vaccine demonstrated that one 
week post pH1N1 2009 challenge NP-specific CTLs were 
present in the lung and mediastinal lymph nodes. Most of 
the retrieved NP-specific CD8+ T cells in the lung 
parenchyma were CD69+ tissue-resident memory CTLs, 
whereas NP-specific CD8+ T cells in the mediastinal 
lymph nodes consisted of CD62L+CD44+ central memory 
and to a lesser extent CD62L-CD44+ effector memory 
CTLs. Importantly, NP-specific CTLs remained detectable 
in the lungs of mice that received the adjuvanted vaccine 
until at least 50 days after pH1N1 2009 infection. 
Conclusion: Altogether, our data indicate that inclusion 
of ALN-1b as adjuvant in prophylactic vaccines promotes 
potent and long-lasting cellular antiviral immunity in a 
murine influenza model. 
Disclosure of Interest: B. Van Den Eeckhout: None 
Declared, L. Van Hoecke: None Declared, E. Burg: None 
Declared, S. Van Lint: None Declared, F. Peelman: None 
Declared, X. Saelens: None Declared, J. Tavernier 
Shareholder of: Orionis Biosciences,  Employee of: 
Orionis Biosciences (CTO), S. Gerlo: None Declared 
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TRANSCRIPTION FACTOR P73 REGULATES TH1 
DIFFERENTIATION 
M. Ren1,*, M. Kazemian1, M. Zheng2, P. Li1, J. OH1, W. 
Liao1, G. Pelt2, W. J. Leonard1 
1NHLBI of NIH, Bethesda, 2Stanford University School of 
Medicine, Stanford, United States 
 
Introduction: Inter-individual differences in T helper (Th) 
cell responses affect susceptibility to infectious, allergic, 
and autoimmune diseases. Although the basic molecular 
mechanisms that initiate Th cell differentiation have been 
defined, genetic factors that modulate Th cell responses 
are incompeletly understood.  
Methods: We performed haplotype-based computational 
genetic mapping (HBCGM), using the phenotypic profiles 
of in vitro differentiated Th1 cells from 16 inbred mouse 
strains. Overexpression and shRNA mediated p73 
knockdown in mouse CD4+ T cells were acheived by 
plasmid based retroviral transduction.  Cytokines 
production from in vitro differentiated Th cells were 
measured by qRT-PCR and flow cytometry. Trp73-/-ES 
cells were purchased from the knockout consortium 
and Trp73-/-mice were then generated in the NHLBI 
transgenic core facility.  RNAseq and ChIPseq analysis 
were performed as previously reported [1]. To induce 
EAE, mice were immunized with MOG35-

55 subcutaneously and scored as previously described [2]. 
  
Results: To identify factors contributing to these 
response differences, we analyzed the phenotypic 
profiles of in vitro-differentiated Th1 cells from 16 inbred 
mouse strains. Haplotype-based computational genetic 
analysis indicated that the p53 family protein, p73, 
affected Th1 differentiation. In cells differentiated under 
Th1 conditions in vitro, we demonstrated that p73 was a 
negative regulator of IFNγ production, and this effect 
required the DNA-binding activity of p73. p73 bound 
within the gene body or upstream of many genes that 
affect Th1 differentiation and regulated their expression 
(e.g., Ifng and Il12rb2).  Furthermore, in experimental 
autoimmune encephalitis, which is a mouse disease 
model of multiple sclerosis, p73-deficient mice had 
increased IFNγ production and decreased disease 
severity.  
Conclusion: These studies identify p73 as a regulator of 
immune responses and indicate that its dysregulation 
may play a role in susceptibility to autoimmune disease. 
References: 1. Liao, W.et al.Opposing actions of IL-2 
and IL-21 on Th9 differentiation correlate with their 
differential regulation of BCL6 expression. PNAS, 
2014.111:3508-3513. 
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2.  Elyaman, W., et al., Notch receptors and Smad3 
signaling cooperate in the induction of interleukin-9-
producing T cells.Immunity, 2012. 36(4): p. 623-34. 
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T CELL INTRINSIC NLRP3-INFLAMMASOME 
ACTIVATION PROMOTES HUMAN TH17 CELL 
PATHOGENICITY THROUGH IL-1A BUT NOT IL-1B 
PRODUCTION 
C. Zielinski1,*, Y.-Y. Chao2 
1TranslaTUM, TUM, 2TranslaTUM, Technical University 
of Munich, Munich, Germany 
 
Introduction: Over the last few years Th17 cells have 
been recognized as major drivers of inflammatory 
diseases. Th17 cells also display heterogeneity and 
plasticity, which translates into distinct functions in 
settings of health and disease and which can be exploited 
for therapeutic purposes. Previously, we’ve identified the 
existence of pro-inflammatory and anti-inflammatory 
human Th17 cell subsets, which differ in their ability to 
produce IL-10, their microbial antigen specificities and 
their priming requirements (Zielinski CE et al. Nature 
2012). Novel insights indicate that the pro-inflammatory 
Th17 cell subset can also produce IL-1α, an innate 
danger signal and alarmin that might confer pathogenicity 
to this T cell population. The expression of IL-1α by an 
adaptive immune cell subset therefore prompted us to 
investigate its characteristics and regulation in detail. 
Results: We found that the molecular machinery driving 
the IL-1a expression was NLRP3 inflammasome 
dependent. Its regulation in T cells followed different rules 
than those in innate immune cells. Taken together, we 
demonstrate that IL-1a represents a novel, so far 
overlooked effector cytokine of human Th17 cells, which 
is regulated by an alternative mode of inflammasome 
activation.  
Conclusion: This demonstrates that innate signaling 
mechanisms can be adopted by adaptive T cells to exert 
pro-inflammatory functions. Future work will reveal the 
impact of this T cell program for human health and 
disease.  
Disclosure of Interest: None Declared 
 
P145C 
ELUCIDATING THE MECHANISM OF AITL 
ONCOGENESIS BY ANALYZING CHARACTERISTICS 
OF INTRATUMORAL FOLLICULAR HELPER T CELLS 
K. C. Han1,*, Y. S. Choi1 
1Department of Biomedical Sciences, College of medicine 
Seoul National Univeristy, Seoul, Korea, Republic Of 
 
Introduction: Angioimmunoblastic T-cell lymphoma 
(AITL) is one of nodal peripheral T cell lymphoma 
expressing at least two kinds of follicular helper T cells 

characters. In tumor tissue of AITL patients, follicular 
helper T cells population is notably increased. By 
massive the next-generation sequencing (NGS) 
technology, diverse recurrent mutations have been 
detected in AITL patients. According to recent research, 
Tet2-null T cells expressing RHOA mutation (G17V) or 
Tet2-null hematopoietic stem cells expressing DNMT3A 
mutation (R882H) could synergistically drive AITL 
phenotype in mice. In addition, by serial transplantation 
assay it was shown that CD4+ T cells solely sustained 
tumorigenic potential in patient derived xenograft (PDX) 
model. Nevertheless, some patients were diagnosed with 
AITL without the synergetic mutations, and it is unclear 
whether follicular helper T cells can directly contribute to 
tumorigenesis or not.  
Methods: We attempted to identify a novel somatic 
mutation in AITL patients by Sanger sequencing for 
screening variant mutations, and detect which subsets of 
CD4+ T cells could directly induce tumor by PDX model. 
First, we analyzed the magnitude of follicular helper T 
cells differentiation in tumor tissue from AITL patients by 
FACS analysis. Second, we made PDX models of 
individual AITL patients for tracing CD4+ T cells 
malignancy. 
Results: As a result, we found that two distinct features 
of follicular helper T cells differentiation were observed in 
primary tumor tissues from individual AITL patients, and 
identified a higher percentage of CXCR5+ PD-1+ follicular 
helper T cells pool may be associated with tumor 
engraftment rate in the PDX model. In PDX model, 
interestingly, PD-1 expression was maintained in the 
malignant CD4+ T cells, while CXCR5 expression was 
decreased.  
Conclusion: Thus we are planning to find the novel 
synergetic mutations which is associated with AITL 
development in patients whose common synergistic 
mutations are not detected. The PDX model shows that 
an engraftment of the tumor cells are clearly different 
between individual patients. It could infer that another 
mechanism may be existed to drive AITL oncogenesis 
and it may be adversely affected on the expression of 
CXCR5 and PD-1. We expect that this finding will help 
diagnosis and treatment of AITL patients in the near 
future.  
References: Wang S.S et al., 2013, Epidemiology and 
Prognosis of T-Cell Lymphoma.  
Swerdlow, S. H et al., 2016, Blood, 127(20):2375-2390. 
Fukumoto K et al., 2018, Cancer Sci, 109:490-496. 
Scourzic L et al., 2016, Leukemia, 30:1388-98. 
Cortes et al., 2018, Cancer Cell 33:259–273. 
Sato F et al., 2013, Leuk Res, 37(1):21-7. 
Wang S.S et al., 2013, Epidemiology and Prognosis of T-
Cell Lymphoma. 
Swerdlow, S. H et al., 2016, Blood, 127(20):2375-2390. 
Fukumoto K et al., 2018, Cancer Sci, 109:490-496. 
Scourzic L et al., 2016, Leukemia, 30:1388-98. 
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P145D 
DC-TARGETED VACCINATION USING THE 
NONTOXIC CHOLERA B SUBUNIT AS AN ADJUVANT 
INDUCES LONG-TERM LOCAL AND SYSTEMIC TH1 
AND TH17 PROTECTIVE IMMUNE RESPONSES 
L. Antonio Herrera1,*, O. Badillo Godinez2, O. Medina 
Contreras3, A. Tepale Segura1, A. Garcia Lozano4, L. 
Gutierrez Xicotencatl5, G. Soldevilla6, F. Esquivel7, J. 
Idoyaga8, L. Bonifaz1 
1Unidad de Investigacion Medica en Inmunoquimica, 
Hospital de especialidades, Centro Medico Nacional 
Siglo XXI, Instituto Mexicano del Seguro Social, Mexico 
city, 2Centro de Investigacion Sobre Enfermedades 
Infecciosas, Instituto Nacional de Salud Publica, Mexico, 
Morelos, 3Immunology and Proteomics Laboratory, 
Mexico Children’s Hospital “Federico Gomez”, , 4Unidad 
de Investigacion Medica en Inmunoqu, Hospital de 
especialidades, Centro Medico Nacional Siglo XXI, 
Instituto Mexicano del Seguro Social, Mexico City, 
5Centro de Investigacion Sobre Enfermedades 
Infecciosas, Instituto Nacional de Salud Publica, Morelos, 
6Departamento de Inmunologia, Instituto de 
Investigaciones Biomedicas, Universidad Nacional 
Autonoma de Mexico, Mexico City, 7Laboratorio de 
Inmunologia Viral, Facultad de Medicina, UAEM, 
Morelos, Mexico, 8Department of Microbiology and 
Immunology, Stanford University School of Medicine, 
California, United States 
 
Introduction: Mounting evidence shows that mixed 
Th1/Th17 responses efficiently protect against a plethora 
of infections, including AIDS, tuberculosis and influenza, 
and against some tumors. This can be efficiently induced 
by antigen (Ag) targeting to dendritic cells (DCs) in 
combination with strong adjuvants. However, licensed 
adjuvants are insufficient to induce such responses. As a 
promising alternative, the nontoxic cholera B subunit 
(CTB) can be used in humans and holds potential to 
induce CD4+ T cell mediated immunity. Therefore, we 
asked whether CTB can be used as an adjuvant for DC-
targeted Ags to induce T helper differentiation and long-
term immunity. The results could have a major impact in 
the formulation of new and effective vaccines. 
Methods: Mice were transferred with OT-II cells; 
received in the skin CTB+ anti-DEC205-OVA or non-
conjugated OVA, and after seven days were sacrificed to 
harvest lymphoid and non-lymphoid tissues for in vitro re-
stimulation and FACS analysis. Alternatively, immune 
mice were challenged against melanoma or against 
murine rotavirus. Statistical significance was calculated 
using unpaired two-tailed Student’s t-test, one way or two 
ANOVA with Turkey’s multiple comparison test. 

Results: The administration of CTB with the DC-targeted 
Ag promoted Th1 and Th17 differentiation and migration 
to the skin and intestines. In contrast, co-administration 
with the non-targeted Ag induced a localized Th1 
response. Accordingly, both immune mice were protected 
against s.c. melanoma challenge. However, only DC-
targeted vaccination protected mice against i.v. 
melanoma and against oral rotavirus challenge. 
Conclusion: We conclude that CTB can be used as an 
adjuvant for DC-targeted Ags to induce Th1 and Th17 
mixed responses along with long-term local and systemic 
immunity. These results indicate that DC-targeted 
vaccination along with CTB holds potential for human 
use. 
Disclosure of Interest: None Declared 
 
P145E 
DYNAMIC PROTEIN LANDSCAPE DURING 
INITIATION OF HUMAN TH17 CELL 
DIFFERENTIATION 
S. K. Tripathi1,* 
1CeMM Research Center for Molecular Medicine of the 
Austrian Academy of Sciences, Vienna, Vienna, Austria 
 
Introduction: Th17 cells play key role in the 
pathogenesis of inflammatory and autoimmune diseases. 
Hence, it is critical to characterize proteins involved in the 
development and differentiation of Th17 cells.  
Methods: We performed a label-free mass spectrometry-
based proteomics to identify the dynamic expression of 
proteins regulated during human Th17 cell differentiation. 
To determine the degree of correlation in the transcript 
and the protein levels, we executed a comprehensive 
analysis of the transcript-protein in Th17 cells at similar 
time points.  
Results: The results from our analysis revealed a high 
degree of overlap between the transcriptome and 
proteome datasets. Interestingly, the comparison of the 
proteins differentially regulated in response to Th17 
differentiation in human and with a published mouse 
Th17 differentiation dataset showed a limited overlap. At 
72h post Th17 polarization, of the 758 and 397 Th17 
differentially regulated proteins in human and in mouse, 
respectively, only 51 were detected as differentially 
regulated in both species. A panel of selected proteins 
with known and unknown functions were validated. 
Lastly, using RNA interference (RNAi), we revealed 
SATB1 as negative regulator of human Th17 cell 
differentiation.  
Conclusion: To conclude, our study provided a first 
comprehensive picture of the global protein landscape 
during early human Th17 cell differentiation. Importantly, 
poor overlap with recently reported mouse Th17 data 
highlights the significance of human studies for 
translational research.    
Disclosure of Interest: None Declared 
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P145F 
THE ROLE OF IL-1R SIGNALING IN 
DIFFERENTIATION AND FUNCTION OF TH17 CELLS 
W. Miller-Little1,*, X. Li1 
1Inflammation and Immunity, Cleveland Clinic Foundation 
Lerner Research Institute, Cleveland, United States 
 
Introduction: Th17 cells, a distinct lineage of T helper 
cell, are necessary for host defense against fungal 
pathogens, but are also implicated in many autoimmune 
diseases, including Psoriasis, Rheumatoid Arthritis and 
Multiple Sclerosis.1-5 In vitro, pathogenic Th17 cells, 
capable of causing inflammatory disease, can be 
differentiated in culture with the addition of IL-1 and IL-
23.  Previous reports have shown that transfer of IL-1Rko 

cells polarized to Th17 is unable to drive disease.6 The 
role and temporal significance of IL-1R-signaling in 
driving pathogenicity of Th17 cells is incompletely 
understood. 
Methods: Here, we use the in vivo mouse model for 
multiple sclerosis, experimental autoimmune 
encephalomyelitis (EAE), to assess effect of therapeutic 
anti-IL-1R antibody treatment.  Because IL-1R signals 
through the Mydosome we use in vitro T cell cultures and 
employ IL-1 and IRAK-specific inhibitors to interrogate the 
role of IL-1R-signaling in Th17 cells after differentiation.  
We investigate these effects via cytokine expression and 
gene regulation. 
Results: Unexpectedly, we have found that 
administration of anti-IL-1R after onset of EAE symptoms 
does not significantly alter the disease course. 
Therapeutic administration of anti-IL-1R at onset of 
disease also failed to significantly alter the distribution of 
T cells in the CNS.  We have found that IRAK4 is 
required for IL-1-mediated induction of IL-17A and GM-
CSF gene expression, two genes implicated in 
pathogenicity.  
Conclusion: We conclude that while blocking IL-1R 
signaling, after onset of disease, alone is unable to 
ameliorate EAE, it is possible that when combined with 
additional therapeutics it may provide synergistic 
improvement. 
References: 1. Hernandez-santos, N. Gaffen S.L. 
(2012). Th17 cells in immunity to candida albicans Cell 
Host Microbe 11, 425-435 . 
2. Miossec, P., Korn, T., and Kuchroo, V.K. (2009). 
Interleukin-17 and type 17 helper T cells. N. Engl. J. Med. 
361, 888–898. 
3. Kotake, S., Udagawa, N., Takahashi, N., Matsuzaki, 
K., Itoh, K., Ishiyama, S., Saito, S., Inoue, K., Kamatani, 
N., Gillespie, M.T., et al. (1999). IL-17 in synovial fluids 
from patients with rheumatoid arthritis is a potent 
stimulator of osteoclastogenesis. 
J. Clin. Invest. 103, 1345–1352 4. Lock, C., Hermans, G., 
Pedotti, R., Brendolan, A., Schadt, E., Garren, 

H., Langer-Gould, A., Strober, S., Cannella, B., Allard, J., 
et al. (2002). Gene-microarray analysis of multiple 
sclerosis lesions yields new targets validated 
in autoimmune encephalomyelitis. Nat. Med. 8, 500–508. 
5. Teunissen, M.B., Koomen, C.W., de Waal Malefyt, R., 
Wierenga, E.A., and Bos, J.D. (1998). Interleukin-17 and 
interferon-gamma synergize in the enhancement of 
proinflammatory cytokine production by human 
keratinocytes. J. Invest. Dermatol. 111, 645–649 
6. Chung, Y., Chang, S.H., Martinez, G.J., Yang, X.O., 
Nurieva, R., Kang, H.S., Ma, L., Watowich, S.S., Jetten, 
A.M., Tian,Q., and Dong, C. (2009). Critical regulation of 
early Th17 cell differentiation by interleukin-1 signaling. 
Immunity 30, 576–587. 
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HYPOXIA RESISTANT PATHOGENIC B CELLS 
ACCUMULATE IN THE RA SYNOVIAL TISSUE IN A 
CXCR3 DEPENDENT MANNER. 
A. Floudas1,*, C. Low2, M. Biniecka1, D. J. Veale2, U. 
Fearon1 
1Molecular Rheumatology, Trinity Biomedical Sciences 
Institute, TCD, 2EULAR Centre of excellence, Centre for 
Arthritis and Rheumatic Diseases, St Vincent’s University 
Hospital, UCD, Dublin, Ireland 
 
Introduction: Rheumatoid arthritis (RA) is a chronic 
inflammatory autoimmune disease of unknown and 
complex aetiology with severe detrimental effects for the 
patient’s quality of life. While autoantibodies have been 
used extensively for the diagnosis of RA, no clear 
mechanism of action towards disease pathogenesis and 
progression has been identified. Importantly, both 
seropositive and seronegative RA patients experience 
significant improvement in disease severity following B 
cell depletion. Therefore, we hypothesized that B cells 
have a central, autoantibody independent, role in RA. 
Methods: Synovial tissue biopsies from RA patients with 
paired blood/synovial fluid, were obtained through key-
hole arthroscopy followed flow cytometric analysis of B 
cell subpopulations and chemokine receptor expression 
in the periphery and synovial tissue. Multiparametric 
SPICE analysis for the chemokine receptor expression 
(CXCR5, CXCR3, CCR7, CCR6. CCR4) of synovial 
tissue invading B cells was performed followed by B cell 
invasion assays. Functional characterization of RA sorted 
B cells, cultured in vitro in a hypoxia chamber simulating 
the unique environment of the inflamed joint. 
Characterization of B cell Glut1 expression and pSTAT3 
was achieved by flow cytometric analysis and Western 
blot analysis. Glucose uptake inhibition by 2DG. 
Results: There is a significant accumulation of CD27+ 
and double negative (CD27-IgD-) memory B cells in the 
synovial tissue and synovial fluid of RA patients 
irrespective of ACPA status. SPICE analysis of peripheral 
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blood B cells for a panel of chemokine receptors revealed 
a definitive bias towards a specific disease dependent 
chemokine receptor expression pattern, present from 
arthralgia-early in disease subjects. Tissue invading B 
cells showed a clear preference for the expression of 
CXCR3. Blockade of CXCR3 in invasion assays 
performed in vitro resulted in reduced B cell invasion in 
response to RA patient synovial tissue conditioned 
media. Importantly returning RA patient B cells following 
rituximab mediated B cell depletion express high levels of 
CXCR3. By simulating the unique hypoxic conditions of 
the inflamed joint, we observed significant alteration in B 
cell activation with RA B cells showing increased pro-
inflammatory cytokine production and Glut1 expression. B 
cell Glut1 expression correlates with pSTAT3, while 
blockade of glucose uptake by 2DG abolishes RA B cell 
pro-inflammatory cytokine production under normoxic or 
hypoxic conditions.  
Conclusion: The accumulation of pro-inflammatory B cell 
subpopulations in the synovium of RA patients, is CXCR3 
mediated and offers an opportunity for early therapeutic 
intervention. Once in the hypoxic environment of the 
inflamed RA joint, B cells show altered activation, pro-
inflammatory cytokine production and metabolism that 
could prove important for understanding the role of B 
cells in disease pathogenesis of RA. 
Disclosure of Interest: None Declared 
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INDUCIBLE MALT1 PROTEASE–DEFICIENT MICE: A 
MOUSE MODEL TO STUDY THE SAFETY OF MALT1 
PROTEASE INHIBITION 
A. Demeyer1,*, Y. Driege1, J. Staal1, R. Beyaert1 
1Center for Inflammation Research, VIB-UGent, 
Zwijnaarde, Belgium 
 
Introduction: MALT1, a key signaling protein in immune 
and non-immune cells, is mostly studied in T/B cells. It 
acts as a scaffold for signaling protein recruitment, 
resulting in NF-κB and AP-1 activation, and as a 
protease, with several substrates involved in the fine-
tuning of inducible gene expression. Due to its role in T/B 
cell activation, inhibition of MALT1 proteolytic activity is of 
high interest for therapeutic targeting in autoimmunity 
(AI), B cell lymphomas and other cancers. Moreover, 
MALT1 inhibition already gave promising results in 
mouse models of B cell lymphoma, melanoma and 
multiple sclerosis. However, MALT1 protease deficient 
(Malt1-PD) mice suffer from AI, indicating that long term 
MALT1 inhibition might be detrimental. Nevertheless, 
there could be a difference between MALT1 inhibition in 
embryonic stages versus adulthood. Therefore, we made 
tamoxifen inducible Malt1-PD mice to assess the 
therapeutic risk of MALT1 inhibition. 
Methods: Inducible Malt1-PD (Malt1PD/FLROSA-LSL-
tdRFPTg/WTR26-CreERT2Tg/WT)  (= i-PD) mice, containing 

1 PD and 1 floxed Malt1 allele, and control 
(Malt1WT/FLROSA-tdRFPTg/WTR26-Cre/ERT2Tg/WT) mice 
containing 1 floxed and 1 WT Malt1 allele, received 5 mg 
tamoxifen for 5 days via oral gavage and were then put 
on a tamoxifen containing diet. The Cre-activity was 
followed by flow cytometry for RFP+ cells). In i-PD mice, 
RFP+ cells indicated cells that lost MALT1 proteolytic 
activity (= Malt1PD/- cells) and in control mice they 
indicated cells with only 1 WT Malt1 allele (= Malt1WT/- 

 cells). Mice were monitored weekly for weight and every 
2-3 weeks via flow cytometry on blood for Tregs, T cell 
activation and RFP+ cells. At sacrifice, we made protein 
lysates from PMA/ionomycine stimulated control and i-PD 
splenocytes. The lysates were run on SDS-PAGE, blotted 
and CYLD, a known MALT1 substrate, was detected. We 
collected salivary glands for H&E staining and used flow 
cytometry to look at splenic Tregs and their functionality, 
T cell activation and cytokine production and marginal 
zone (MZ) and follicular (FO) B cell populations. 
Results: The goal of 70% of RFP+ cells in the majority of 
mice was reached after 3 months on tamoxifen and the 
mice were left on a tamoxifen diet for another 3 months. 
The amount of Tregs in blood of i-PD mice dropped in the 
very early stages of tamoxifen treatment and stayed 
stable over time, but there was no difference in T cell 
activation. After sacrifice, almost no CYLD cleavage was 
detected in splenocytes from +70% RFP+ mice, hereby 
confirming the efficiency of the ROSA-LSL-tdRFPTg/+ 
reporter. The weight of male i-PD mice at endpoint was 
slightly reduced, but H&E stained lacrimal glands of i-PD 
and control mice were free of immune infiltrates. We 
confirmed the drop in Tregs in spleens of i-PD mice and 
saw reduced functionality, since CD25, CTLA-4 and 
TNFR2 expression was decreased. The T cell activation 
state in i-PD mice was slightly reduced for CD4+ T cells 
and slightly increased for CD8+ T cells. In i-PD mice there 
was a decrease in IL2, IFNγ and TNF producing CD4+ T 
cells and in TNF producing CD8+ T cells, but the MZ and 
FO B cell populations were similar to control mice. 
Conclusion: The AI in Malt1-PD mice raised important 
concerns about therapeutic targeting of MALT1 in AI and 
cancer. However, our i-PD mice do not phenocopy Malt1-
PD mice, indicating that MALT1 inhibition might be safe. 
Disclosure of Interest: None Declared 
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IL-17 DRIVES THE RECRUITMENT OF IL-1Β-
PRODUCING INNATE CELLS THAT PROMOTE THE 
DEVELOPMENT OF IL-17-SECRETING ΓΔ T CELLS 
AND TH17 CELLS IN CENTRAL NERVOUS SYSTEM 
AUTOIMMUNITY 
A. Mc Ginley1,*, C. Sutton1, S. Edwards1, K. Mills1 
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Introduction: IL-17 and IL-17-producing Th17 cells and 
γδ T cells play a key pathogenic role in many 
autoimmune diseases. Targeting the inflammatory IL-
23/IL-17 axis is highly effective in the treatment of 
psoriasis [1], and promising results have been reported 
with anti-IL-17 in multiple sclerosis (MS) [2]. We have 
used a murine model of MS, experimental autoimmune 
encephalomyelitis (EAE), to examine the role of IL-17 in 
central nervous system (CNS) inflammation. 
Methods: EAE was induced in WT or IL-17-/- mice by 
active immunization with myelin oligodendrocyte 
glycoprotein (MOG) emulsified in CFA or by adoptive 
transfer of MOG-specific Th17 cells. Cells were isolated 
from the inguinal, brachial and axillary lymph nodes (LN) 
or CNS of mice with EAE and analysed by flow 
cytometry. All data was analysed using GraphPad 
software (Prism 7). Unpaired t-tests, Mann-Whitney U 
tests, one way and two way ANOVA were performed on 
data sets. 
Results: IL-17-/- mice were resistant to the induction of 
EAE. This was associated with reduced accumulation of 
IL-1β-secreting neutrophils and inflammatory monocytes 
in the peripheral draining lymph nodes (LN), reduced 
activation of γδ and CD4 T cells during the induction 
phase of EAE, and reduced infiltration of neutrophils, 
monocytes and T cells into the CNS during the effector 
phase of disease. Interestingly, treatment of wildtype 
(WT) mice with an anti-IL-17 antibody at the induction of 
EAE was more effective at attenuating clinical signs than 
treatment during the effector phase of disease. 
Furthermore, adoptive transfer of IL-17-deficient myelin 
antigen-specific Th17 cells induced clinical signs of 
disease comparable those induced by WT Th17 
cells. Vγ4+ γδ T cells were identified as the largest source 
of early IL-17 in the LN after the induction of EAE, and 
their activation was attenuated in IL-17-/- mice. 
Furthermore, depletion of Vγ4+ γδ T cells significantly 
attenuated EAE. 
Conclusion: These results highlight a crucial early role 
for IL-17 in the priming of pathogenic autoreactive T cells, 
and a redundant role for Th17-derived IL-17 during the 
effector phase of EAE. Our findings demonstrate that IL-
17 plays a key role in CNS autoimmunity, not as an 
effector cytokine, but in the recruitment of IL-1β-
producing neutrophils and inflammatory monocytes that 
promote the development and activation of IL-17-
secreting γδ T cells and Th17 cells. 
References: [1] Campa, M., et al., A Review of Biologic 
Therapies Targeting IL-23 and IL-17 for Use in Moderate-
to-Severe Plaque Psoriasis. Dermatology and Therapy, 
2016. 6(1): p. 1-12. 
[2] Havrdová, E., et al., Activity of secukinumab, an anti-
IL-17A antibody, on brain lesions in RRMS: results from a 
randomized, proof-of-concept study. Journal of 
Neurology, 2016. 263(7): p. 1287-1295. 
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IRF5 GENETIC RISK VARIANTS DRIVE MYELOID-
SPECIFIC IRF5 HYPER-ACTIVATION AND PRE-
SYMPTOMATIC SLE 
D. Li1, B. Matta1, S. Song1, B. Barnes1,* 
1THE FEINSTEIN INSTITUTE FOR MEDICAL 
RESEARCH, Manhasset, United States 
 
Introduction: Genetic variants within or near the 
interferon regulatory factor 5 (IRF5) locus associate with 
systemic lupus erythematosus (SLE) across ancestral 
groups. The major IRF5-SLE risk haplotype is common 
across populations, yet immune functions for the risk 
haplotype are undefined. 
Methods: We used a combination of immunologic and 
biochemical assays, including primary immune cell co-
culture and whole transcriptome sequencing, to 
characterize the global immune-phenotype of male and 
female healthy donors carrying the major IRF5-SLE 
homozygous risk (n=11) and non-risk 
(n=12) haplotypes. Healthy donors were genotyped on 
the Illumina Human Immunochip and are consented 
participants of the Genotype and Phenotype (GaP) 
Registry at the Feinstein Institute for Medical 
Research.  Individual donors were called in a minimum of 
4 times over the term of the study for independent blood 
draws by peripheral phlebotomy. Serum and blood 
samples from n=10 patients with SLE (male and female) 
were also obtained as a comparative control from the 
Rheumatology clinic at Northwell Health. Each of the 
patients fulfilled at least four of the classification criteria 
for SLE as defined by the American College of 
Rheumatology (ACR).  
Results: Contrary to previously reported studies in B 
lymphoblastoid cell lines and SLE immune cells, IRF5 
genetic variants had no effect on IRF5 expression levels 
in healthy donors. Instead, we detected basal IRF5 
hyper-activation in the myeloid compartment of risk 
donors that drives the SLE immune-phenotype. Risk 
donors were positive for anti-nuclear autoantibody (ANA) 
staining with anti-Ro specificity, had increased circulating 
plasma cells and plasmacytoid dendritic cells, increased 
monocyte-derived IL8 expression and enhanced 
spontaneous NETosis. The IRF5-SLE risk immune-
phenotype was conserved over time and probed 
mechanistically by ex vivo co-culture. Data from co-
culture support a role for neutrophils in driving the 
observed IRF5-SLE immune-phenotype. 
Conclusion: From this study, we identified cell lineage-
specific alterations in healthy donor risk carriers that 
mimic pre-symptomatic SLE. Altogether, data indicate 
that individuals carrying the IRF5-SLE risk haplotype are 
more susceptible to environmental or stochastic 
influences that trigger chronic immune activation, 
predisposing to the development of clinical SLE.      
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P150 
ACCUMULATIVE DEFECTS IN IRF5 KNOCKOUT B 
AND T CELLS CONTRIBUTE TO THE DEFECTIVE 
GENERATION OF ANTIBODY SECRETING CELLS  
B. Matta1,*, Q. Guo1, B. Barnes1 
1Center for Autoimmune, Musculoskeletal and 
Hematopoietic Diseases, Feinstein Institute for Medical 
Research, Manhasset, United States 
 
Introduction: Interferon regulatory factor 5 (IRF5) has 
been identified as an autoimmune susceptibility gene 
through genome-wide association studies and 
polymorphisms in IRF5 associate with systemic lupus 
erythematosus (SLE). SLE is characterized, in part, by 
the elevation of circulating autoantibodies that are 
produced by antibody secreting cells (ASCs). B cells 
undergo maturation to differentiate into ASCs in response 
to antigenic stimulation, which generally involves help 
from other cell types. Importantly, all models of murine 
lupus that lack Irf5 show protection from disease onset 
and severity, with a significant attenuation in pathogenic 
autoantibody production.  
Methods: We examined basal differences in B cell 
subsets between Irf5-/- and Irf5+/+ littermate-matched mice 
by multi-color flow cytometry. Naïve B cells were isolated 
by FACS from age- and gender-matched littermate mice 
and differentiated to ASCs in vitro with CpG-B, anti-IgM, 
anti-CD40 and IL-21 (C4). We also examined the kinetics 
of B cell activation in the presence of CpG-B and anti-
IgM. Further, we used a combination of T-dependent and 
-independent immunizations to study ASC differentiation 
in vivo. RAG-/- mice were then used for adoptive transfer 
experiments with isolated B and T cells from knockout 
and wild-type mice to determine the exact mechanism(s) 
by which Irf5 mediates ASC differentiation.  
Results: Basally, we found no difference in B cell 
subsets except in splenic marginal zone cells where, in 
Irf5-/- mice, the percentages were significantly less than in 
matched wild-type littermates. We detected ‘normal’ ASC 
differentiation in vivo in response to NP-LPS+Alum, 
R848+Alum, and NP-ficol+Alum between Irf5-/- and Irf5+/+ 
mice. However, fewer ASCs were detected in response to 
CpG-B+Alum and NP-KLH+Alum immunizations in vivo in 
Irf5-/- mice. Surprisingly, when Irf5-/- B cells were 
transferred to RAG-/- mice followed by CpG-B+Alum 
immunizations, we did not observe any difference in ASC 
differentiation even though defective ASC differentiation 
was observed in vitro in the presence of C4. These 
findings suggested the contribution of other cell types to 
the observed defect. Upon transfer of Irf5-/- B cells and 

Irf5+/+ T cells, along with the converse, into RAG-/- mice 
followed by NP-KLH+Alum immunizations, we found that 
Irf5-/- B cells were intrinsically defective in ASC 
differentiation, but the defect was also apparent when 
Irf5-/- T cells were transferred.   
Conclusion: Together, these data indicate that loss of 
Irf5 leads to improper differentiation to ASCs, which is 
due to intrinsic defects in both B and T cells. Importantly, 
these defects were pathway-specific.  
Disclosure of Interest: None Declared 
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KINASE-DEPENDENT AND -INDEPENDENT 
FUNCTIONS OF TYROSINE KINASE 2 (TYK2) DURING 
CONCANAVALIN A-INDUCED HEPATITIS 
D. Gogova1,*, A. Puga1, C. Lassnig1,2, S. Macho-
Maschler1, U. Reichart3, M. Müller1,2, B. Strobl1 
1Animal Breeding and Genetics, 2Biomodels Austria, 
3VetCore - Facility of Research, University of Veterinary 
Medicine Vienna, Vienna, Austria 
 
Introduction: TYK2 is a receptor-associated tyrosine 
kinase and an integral part of cytokine signalling 
cascades that regulate innate and adaptive immunity. 
TYK2 acts protective during microbial infections but it 
also drives inflammatory and autoimmune diseases. Aim 
of the study is to determine whether TYK2 and its 
enzymatic activity contribute to the pathogenesis of 
Concanavalin A (ConA)-induced hepatitis, which is a T 
cell- and NKT cell-dependent experimental model of 
autoimmune hepatitis. 
Methods: Mice deficient for TYK2 (Tyk2-/-) or expressing 
enzymatically inactive TYK2 (Tyk2K923E) were injected 
intravenously with 20mg/kg ConA. Blood, spleen and liver 
were collected 2 hours (h), 6h or 24h upon ConA injection 
and analysed by flow cytometry, RT-qPCR and 
immunohistochemistry. Liver damage was assessed by 
serum parameters (liver transaminases, ALT and 
AST). For adoptive transfer, splenic T cells 
from WT, Tyk2K923E and Tyk2-/- mice were collected and 
injected into Rag2-/- mice two weeks prior to the 
experiment. 
Results: We show that Tyk2-/- but not Tyk2K923E mice 
have increased liver damage and neutrophil infiltration 
upon ConA treatment compared to WT mice. Adoptive 
transfer of T cells from Tyk2-/- into Rag2-/- mice led to 
higher liver damage upon ConA treatment than a transfer 
of T cells from WT or Tyk2K923E mice, indicating that the 
high sensitivity of Tyk2-/- mice is due to T cell-intrinsic 
mechanisms. Compared to WT mice, CD4+ and CD8+ T 
cells from ConA-treated Tyk2-/- and Tyk2K923E mice 
produced less IFNγ and slightly more TNFα, which are 
the main disease-driving cytokines. Systemic levels of the 
hepatoprotective IL-22 were lower in Tyk2-/-

 and Tyk2K923E compared to WT mice. Surprisingly, Tyk2-/-

 mice differed from Tyk2K923E mice in regard to the 
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expression of the activation marker CD69 in CD4+ and 
CD8+ T cells, suggesting that T cell responses differ 
between Tyk2-/- and Tyk2K923E mice. We are currently 
investigating the cellular origin of IL-22, ConA-induced 
upregulation of cytotoxic mediators in CD4+ and CD8+ T 
cells and the activation of hepatocyte death pathways. 
Conclusion: Our study revealed an unanticipated 
protective function of TYK2 and kinase-inactive TYK2 in 
ConA-induced hepatitis and suggest that this is mediated 
by T cell regulatory activities. 
  
This work is supported by the Austrian Science Fund 
(FWF; grants SFB-F6101, SFB-F6106, DK-W1212 and 
DOC 32-B28). 
Disclosure of Interest: None Declared 
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EXPANDED ANTIGEN-SPECIFIC T-CELL NUMBERS 
IN INTERFERON-RECEPTOR DEFICIENT NON-OBESE 
DIABETIC MICE 
H. Thomas1,*, T. Brodnicki1, S. Akazawa1, G. Jhala2, B. 
Krishnamurthy2, T. Kay2 
1Immunology and Diabetes, 2St Vincent's Institute, 
Fitzroy, Australia 
 
Introduction: Interferons have been targeted to both 
increase and decrease inflammation, as well as targeting 
their anti-viral and anti-proliferative properties. Their 
inhibition has been extensively tested in autoimmune 
diseases, including type 1 diabetes, for modification of 
disease progression, a clinically important priority. 
Deficiency of individual interferons does not modify 
progression in non-obese diabetic (NOD) mice, a model 
of spontaneous type 1 diabetes. We tested the possibility 
that the three interferons (type I, II and III) play a 
redundant, overlapping role in diabetes pathogenesis. 
Methods: We generated NOD mice deficient in all three 
interferon receptors using CRISPR/Cas9 gene editing of 
Ifnar1, Ifngr1 and Ifnlr1. Mice were monitored for 
development of spontaneous diabetes. Islet and immune 
cell phenotypes were studied using histology and flow 
cytometry. The number of antigen-specific T cells was 
quantified using magnetic tetramer enrichment and flow 
cytometry. 
Results: Triple-mutant NOD mice had decreased MHC 
class I upregulation on beta cells, decreased endothelial 
cell adhesion molecule expression and more regulatory T 
cells, all potentially acting to reduce diabetes progression. 
Onset of insulitis was significantly delayed. Once insulitis 
became established there was an unexpected rapid 
increase in the number of insulin- and IGRP-specific 
CD8+ T cells up to ten-fold more than in wildtype mice 
associated with inhibition of PD-L1 upregulation. 
Consequently, while diabetes was slightly delayed in 
onset there was no significant decrease in its cumulative 
incidence. 

Conclusion: Our data show that expansion of antigen-
specific CD8+ T cells caused by the loss of potent 
immunoregulatory effects of interferons resulted in rapid 
progression to diabetes despite initial delay in insulitis in 
NOD mice deficient for all three interferon receptors. 
Disclosure of Interest: None Declared 
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IL-27 LEVEL IS INCREASED DURING OCULAR 
MANIFESTATIONS ASSOCIATED WITH BEHÇET 
DISEASE 
H. Belguendouz1,*, K. Lahmar1, A. Chekaoui1, L. M. 
Ahmedi1, M. Terahi2, D. Hakem3, C. Touil-Boukoffa1 
1Cytokines and NO synthases team, LBCM, FSB, 
USTHB, 2department of ophtmalology, CHU Nafissa 
Hammoud, 3Department of Internal medicine, CHU Med 
Lamine Debbaghine, Algiers, Algeria 
 
Introduction: Behçet disease (BD) is a chronic, 
multisystemic inflammatory disorder with both 
autoinflammatory and autoimmune characteristics. In this 
study, we aimed to investigate Il-27 production in Behçet 
disease in relation with the clinical expression and 
activity. 
Methods: We enrolled 113 patients fulfilling the 
international diagnosis criteria of BD and 34 control 
subjects (CS). Plasma was collected from heparinized 
tubes and served to determine IL-27, IL-1β, IL-36β, 
Prolactin levels by ELISA sandwich (Biotechne, R&D 
systems). Statistical comparisons were performed using 
Mann Whitney U test while Spearman R test was used for 
correlation studies. ROC curves were used to determine 
the sensitivity and sensibility of the different parameters. 
Results: We observed a significant increase in IL-1β, IL-
27 and Prolactin in BD patients in comparison to CS 
(p<0.01) while no significant differences were observed in 
IL-36β levels (p=0.83). Regarding disease activity, IL-27, 
prolactin and IL-1β did not show any difference between 
active and active stage (p>0.05) while IL-36β was highly 
increased during active stage (p<0.0001). IL-1β and IL-
36β were correlated in BD patients (p<0.0001) but no 
other correlation was found. Interestingly, IL-27 and 
prolactin were increased in patients with ocular 
involvement (p<0.01). During uveitis, IL-27 was positively 
correlated with prolactin (r= 0.76, p=0.006) and IL-36β 
(r=0.646, p=0.026). ROC curves between patients and 
CS indicated significant areas under the curve for either 
IL-1β (0.087, p<0.001), IL-27 (0.7268, p<0.01) and 
prolactin (0.6806, p<0.05). ROC curves for IL-27 between 
patients with and without uveitis showed a good area 
(0.767, p=0.001) especially during inactive stage (0.8092, 
p=0.00096) with a cut-off of 3539 pg/ml (84.21% of 
specificity and 75% of sensibility). 
Conclusion: Collectively, our results indicate IL-27 levels 
increase during Behçet disease especially during uveitis. 
This increase is strongly related to prolactin and IL-36β 
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production. Our study suggests a potential role of IL-27 in 
immune responses modulation during the clinical ocular 
manifestations of BD. Furthermore, IL-27 could represent 
a useful tool for clinical monitoring in this disease. 
Disclosure of Interest: None Declared 
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CUTANEOUS AND SYNOVIO‐ENTHESEAL 
INFLAMMATION IN A NOVEL MODEL OF PSORIATIC 
ARTHRITIS 
K. L. Yang1,* on behalf of Sergei B Koralov 
1Pathology, NYU Langone Health, New York, United 
States 
 
Introduction: Psoriasis is a chronic skin disease 
characterized by itchy and dry lesions that affect at least 
100 million people worldwide. About 30% of the psoriasis 
patients develop an articular illness known as psoriatic 
arthritis, typically 10 years after the onset of their skin 
inflammation. Similar to psoriasis, IL23/Th17 axis is 
implicated in the pathogenesis of psoriatic arthritis. 
Signature cytokines of Th17 cells, IL17 and IL22, can 
propagate inflammation in diseased tissues.  
Methods: To study the role of Th17 cells in the 
pathogenesis of psoriatic arthritis, we have taken 
advantage of R26STAT3stopfl/flCD4Cre mice, in which a 
hyperactive STAT3C allele is specifically expressed in T 
cells and this leads to augmented Th17 differentiation in 
this mouse model. 
Results: R26STAT3Cstopfl/flCD4Cre mice develop 
psoriatic lesions with acanthosis, hyperkeratosis and 
parakeratosis on their skin spontaneously. Neutrophil 
accumulation in the skin of these animals is highly 
reminiscent of Munro’s microabscess. Furthermore, we 
observed low grade inflammation in the knee joint and 
Achilles tendon of R26STAT3Cstopfl/flCD4Cre mice. This is 
accompanied by periarticular bone erosions and global 
reduced bone mineral density. Upon close examination, 
we discovered that the osteoporosis phenotype in 
R26STAT3Cstopfl/flCD4Cre mice is attributed to an 
imbalance of osteoclasts and osteoblasts. Ex vivo 
differentiation of osteoclasts is enhanced while 
differentiation of osteoblasts is impaired when using bone 
marrow harvested from R26STAT3Cstopfl/flCD4Cre mice 
compared to their littermate controls.  Further 
investigation reveals an increase in osteoclast 
progenitors and RANKL producing cells in the BM of 
these mice, promoting osteoclastogenesis. This bone 
intrinsic defect does not affect most of the hematopoietic 
stem cell populations but causes a drastic decrease in 
the B cell progenitor and immature B cell population in 
the bone marrow of R26STAT3Cstopfl/flCD4Cre mice.  
Increase of Th17 cells in both the skin and bone marrow 
of R26STAT3Cstopfl/fl CD4Cre drives the inflammation in 
these tissues. Knocking out RORC and RORA, which 
impairs Th17 differentiation, prevents the 

R26STAT3Cstopfl/flCD4Cre mice from developing the 
disease, suggesting the importance of Th17 cells in 
disease initiation and progression. Using neutralizing 
antibody against IL-17 or knocking out IL-22 in 
R26STAT3Cstopfl/flCD4Cre mice also ameliorated the skin 
and bone phenotype of these animals. 
Conclusion: R26STAT3stopfl/flCD4Cre mouse model 
recapitulates many phenotypical hallmarks of psoriatic 
arthritis due to the perturbance of a well implicated 
immune pathway, IL23/Th17. One of the comorbidities of 
the disease, osteopenia, is due to an imbalance of 
osteoclasts and osteoblasts in these animals. Targeting 
transcription factors or effector cytokines of th17 cells 
ameliorated the disease in R26STAT3Cstopfl/flCD4Cre 
mice.  
Disclosure of Interest: None Declared 
 
P157 
UNDERSTANDING DOWN SYNDROME AS AND 
INTERFERON-DRIVEN IMMUNE DISORDER 
K. D. Tuttle1, K. A. Waugh1, R. K. Powers1, K. P. Smith1, 
R. Granrath1, R. Minter1, A. Rachubinski1, J. M. 
Espinosa1, K. D. Sullivan1,* 
1Linda Crnic Institute for Down Syndrome, University of 
Colorado Anschutz Medical Campus, Aurora, United 
States 
 
Introduction: Trisomy 21 (T21) is the most common 
chromosomal abnormality in the human population, 
occurring in approximately 1 in 700 live births. The extra 
copy of chromosome 21 (chr21) impacts human 
development in myriad ways across every major organ 
system, causing the condition known as Down syndrome 
(DS). In this context, the T21 population presents both 
unique challenges and opportunities in personalized 
medicine. One of the most intriguing biomedical aspects 
of T21 is that it causes a novel disease spectrum in the 
DS population, protecting these individuals from some 
diseases (e.g. solid tumors, hypertension), while strongly 
predisposing them to others (e.g. Alzheimer’s disease, 
autoimmune disorders). Despite many years of study, the 
molecular, cellular, and physiological mechanisms, 
driving both the protective and deleterious effects of T21 
are poorly understood. We recently discovered that T21 
causes a consistent activation of the interferon (IFN) 
pathway at the cellular level (Sullivan et al., eLIFE, 2016). 
We reported that T21 consistently activates the IFN 
response, as evidenced by elevated expression of 
hundreds of ISGs in diverse cell types, including 
circulating monocytes and T cells. Furthermore, we 
demonstrated that T21 cells are hypersensitive to various 
IFN ligands, that JAK kinases differentially impair the 
survival and proliferation of T21 cells, and that the ISG 
signature and defects in cell proliferation can be reversed 
with JAK inhibitors. We hypothesize that this constitute 
activation of IFN signaling could be due the fact that four 
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of the six IFN receptors are encoded on chr21. 
Consistent with hyperactive IFN signaling, we also 
demonstrated that the circulating proteomes of individuals 
with T21 displays signs of massive immune dysregulation 
(Sullivan et al., Scientific Reports, 2017). Most recently, 
we showed that T21 activates the interferon-inducible 
kynurenine pathway (Powers and Sullivan et al., Biorxiv, 
2019). 
Methods: We and others previously reported that the 
Dp(16) mouse model of DS, which harbors triplication of 
119 genes syntenic to human chr21 including the four 
IFN receptors, exhibits constitute activation of the IFN 
pathway despite being maintained in a specific-pathogen 
free environment. Here, we describe the impact of further 
stimulation of IFN signaling on Dp16 mice, by injecting 
age and sex-matched Dp(16) and WT mice via chronic 
injection of the synthetic dsRNA, poly(I:C). Poly(I:C) 
activates pattern recognition receptors including TLR3, 
RIG-I/MDA5, and PKR, with subsequent upregulation of 
Type-I IFN production and concomitant inflammation. 
Results: We found that Dp16 mice show signs of chronic 
inflammation across numerous organ systems at baseline 
and that this inflammation is greatly exacerbated by 
treatment with poly(I:C). Furthermore, we found that more 
than 75% of the Dp(16) mice either died or had to be 
removed from the study due to cachexia, whereas only 
10% WT mice did not survive the full course of treatment. 
Importantly, we found that two strains with triplications of 
genes syntenic to human chr21, but without the IFN 
receptors do not display this lethal immune 
hypersensitivity.  
Conclusion: Taken together, these data form the 
foundation for our core hypothesis that hyperactive IFN 
signaling contributes to much of the pathophysiology of 
DS. 
Disclosure of Interest: None Declared 
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RELATIONSHIP BETWEEN FECAL CALPROTECTIN 
AND INFLAMMATION IN PERIPHERAL JOINTS AND 
ENTHESES IN AXIAL SPONDYLOARTHRITIS 
K. Y. Kang1,*, Y. S. Hong2 
1Division Of Rheumatology, Internal Medicine, 
2CATHOLIC UNIVERSITY OF KOREA, Incheon, Korea, 
Republic Of 
 
Introduction: To compare fecal calprotectin levels 
according to the type of manifestation and to investigate  
factors associated with increases in fecal calprotectin in 
patients with axial spondyloarthritis (axSpA). 
Methods: The study enrolled 190 patients fulfilling the 
imaging arm of the Assessment of SpondyloArthritis 
International Society axSpA criteria. Fecal calprotectin 
levels were measured in an enzyme-linked 
immunosorbent assay. Systemic inflammatory markers, 
and the Ankylosing Spondylitis Disease Activity Score 

(ASDAS) were also assessed. Peripheral joint 
involvement was assessed using the 44 joint examination 
and Spondyloarthritis Research Consortium of Canada 
Enthesitis Index. 
Results: Of 190 patients, 34 (18%) had increased fecal 
calprotectin levels. These patients were more likely to 
have present peripheral arthritis and enthesitis (p=0.016 
and 0.001, respectively). There were no differences of 
fecal calprotectin levels with respect to history of 
psoriasis and uveitis, or current uveitis symptoms. Fecal 
calprotectin levels increased along with ASDAS-CRP. It 
correlated with ASDAS-ESR (r=0.240, p=0.001), ASDAS-
CRP (r=0.162, p=0.025), ESR (r=0.228, p=0.002) and 
CRP levels (0.258, p<0.001). The tender joint and 
swollen joint counts also correlated with fecal calprotectin 
levels (r=0.252 and 0.205, p<0.001 and p=0.005, 
respectively). Fecal calprotectin level was higher in 
patients with current peripheral symptoms (p=0.003). 
Peripheral symptoms were independently associated with 
increased fecal calprotectin levels (odds ratio=4.012; 
95% confidence interval, 1.544–10.422). 
Conclusion: Fecal calprotectin levels in axSpA patients 
were associated with disease activity. Also, subclinical 
gut inflammation (as assessed by measuring fecal 
calprotectin) in axSpA is more closely related to 
peripheral joint inflammation than to axial joint 
inflammation. 
Disclosure of Interest: None Declared 
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CHARACTERIZING THE PLASMA AND JOINT FLUID 
CYTOKINE PROFILE IN END STAGE KNEE 
OSTEOARTHRITIS AND THE CYTOKINE RESPONSE 
TO TOTAL KNEE ARTHROPLASTY 
M. Kirksey1,2,*, G. Birch1, H. Zhong1, A. Sideris1, V. 
Rotundo1, K. Jules1 
1Anesthesiology, Hospital for Special Surgery, 
2Anesthesiology, Weill Medical College , NEW YORK, 
United States 
 
Introduction: It is estimated that 45% of people will 
develop symptomatic knee osteoarthritis (OA) at some 
point in their lives1 with significant personal and economic 
cost.  Osteoarthritis of the knee is both a mechanical and 
an inflammatory process2.   Total knee arthroplasty 
(TKA), the definitive treatment for end-stage knee OA, 
can be complicated by postoperative fibrosis causing 
limited range of motion and persistent postoperative 
pain.  It is notable, that both fibrosis and persistent 
postsurgical pain have been associated with aberrant 
cytokine responses.  This study describes the baseline 
local (joint fluid) and systemic (plasma) cytokine profiles 
of patients with end-stage OA and the perioperative 
cytokine response to surgery.  This work lays the 
foundation for identification of pathways involved in 
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development of postoperative fibrosis and persistent 
pain.  
Methods: 162 patients with end-stage OA scheduled for 
TKA were enrolled in this prospective cohort study. 
Patients with known autoimmune/inflammatory disease, 
recent steroid use and active infection were excluded. 
Joint fluid samples were obtained prior to arthrotomy and 
plasma was collected pre-incision, in the recovery room, 
and on postoperative days (POD) 1 and 2. Cytokine 
levels were measured using the V-Plex Human Cytokine 
30-Plex Kit (Mesoscale - Rockville, Maryland, USA). 
Spearman correlation was used to estimate the 
correlation of each cytokine between joint fluid and 
plasma collection at baseline. Generalized linear model 
was used to estimate the change of each plasma 
cytokine from baseline to POD2 with compound 
symmetry covariance structure, using time points as fixed 
effect and subjects as random effect.  Significance level 
was adjusted for multiple testing. Hierarchical clustering 
was calculated based on spearman correlation distance 
between all baseline joint fluid cytokines. 
Results: Hierarchical clustering of baseline joint fluid 
cytokine levels revealed a first-degree cluster including 
Eotaxin 3, MIP1a, IL12p70, IL13, GM CSF, TNFb, IL5, 
IL1a, and IL17a. MDC and Leptin levels were strongly 
correlated between plasma and joint fluid (Spearman 
Coefficients 0.71 and 0.94) and Adiponectin and 
IL12_23p40 levels moderately correlated (Spearman 
Coefficients 0.58 and 0.66).  The time effect of plasma 
cytokine levels during the perioperative period was 
significant (P<0.0016) for Eotaxin, IFNg, IL10, IL1b, IL2, 
IL4, IL5, IL6, IL7, IL8, IL12_23p40, IL12p70, IL13, IL15, 
IL16, IL17a, IP10, MCP1, MCP4, MDC, MIP1b, TARC, 
TNFa, TNFb, VEGF, and Leptin.  Adiponectin, Eotaxin3, 
GM CSF, IL1a, and MIP1a did not change significantly 
perioperatively.  The largest fold changes in plasma 
cytokine levels from baseline to POD1 were increases in 
IL5, IL1a, and IL7 and decreases in IL12p70, IL10, and 
MCP1.  
Conclusion: This study describes the baseline local and 
systemic cytokine profile of a cohort of patients with end-
stage OA undergoing TKA and profiles a profound 
cytokine response to surgery dominated by changes in 
cytokines involved in apparently disparate inflammatory, 
immune, and apoptotic pathways.     
References: 1Murphy LB, et al. Arthritis Rheum. 2008 
Sep 15;59(9):1207-13. 
2Liu-Bryan R, et al. Nat Rev Rheumatol. 2015 January ; 
11(1): 35–44. 
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Introduction: Singleton-Merten syndrome (SMS) is a 
type I interferonopathy characterized by dental dysplasia, 
aortic calcification, skeletal abnormalities, glaucoma, and 
psoriasis. A missense mutation in IFIH1 encoding a 
cytoplasmic viral RNA sensor MDA5 has recently been 
identified in SMS patients as well as in patients with a 
monogenic form of lupus. We previously reported that 
mice harboring the single missense mutation G821S 
in Ifih1 (Ifih1gs/+ mice) spontaneously develop lupus-like 
phenotypes including nephritis and 
dermatitis. Ifih1gs/+ mice also display up-regulated 
expression of type I IFNs, IFN-inducible genes, and 
inflammatory cytokines, including TNFα and IL-6, in 
multiple-organs. Thus, Ifih1gs/+ mice can be an important 
mouse model for type I interferonopathy, especially 
monogenic SLE. In addition, as Ifih1gs/+ mice exhibit 
skeletal growth retardation and possess fragile limb 
bones, we hypothesized that Ifih1gs/+ mice also exhibit 
SMS-like bone abnormalities as well as lupus-like 
phenotypes. 
Methods: To gain insight into the skeletal abnormalities 
in Ifih1gs/+ mice, we analyzed the bone structure by micro-
CT and we examined the bone metabolism by 
histological analysis and ELISA. We also examined the 
cell-intrinsic effects of the gain-of-function mutation of 
MDA5 on osteoclasts and osteoblasts differentiation by in 
vitro culture system. 
Results: Micro-CT analysis revealed developmental 
bone abnormalities in the Ifih1gs/+ mice, including 
decreased bone mineral density and thin cortical 
bone. Histological analysis revealed a low number of 
osteoclasts, low bone formation rate and abnormal 
development of growth plate cartilages in Ifih1gs/+ mice. 
Furthermore, we found that osteoclast differentiation 
was intrinsically impaired and osteoblast differentiation 
and function were extrinsically impaired by exogenous 
type I IFN in fih1gs/+ mice. These abnormalities were not 
observed in Ifih1gs/+ Mavs-/- and Ifih1gs/+ Ifnar1-/-mice, 
indicating the critical role of type I IFNs induced by 
MDA5/MAVS-dependent signaling in the bone 
pathogenesis of Ifih1gs/+ mice, affecting bone turnover.  
Conclusion: Taken together, we demonstrate that 
the mice with constitutively activated MDA5 exhibit 
defects in differentiation of osteoclasts and osteoblasts, 
leading to SMS-like bone abnormalities including 
decreased bone mineral density and thin cortical bone. 
This pathogenesis is dependent on type I IFN induced by 
MDA5/MAVS signaling, suggesting that the blockade of 
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type I IFN signaling is a promising therapy for bone 
disorders in SMS patients. 
References: Funabiki, M. et al. 2014. Autoimmune 
disorders associated with gain of function of the 
intracellular sensor MDA5. Immunity 40: 199-212. 
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Introduction: The purpose of this study was to use 
global gene expression to characterize baseline (BL) 
gene expression among systemic lupus erythematosus 
(SLE) patients (pts) in Study JAHH (NCT02708095) and 
to describe the mechanism of action (MoA) of Baricitinib 
(bari) during treatment in active SLE. 
Methods: Totally, 314 pts were randomized 1:1:1 to 
placebo (PBO), bari 2 mg, or bari 4 mg once daily for 
24 weeks (Wks). RNA isolated from whole blood at BL 
and Wks 2, 4, 12, and 24 was analyzed using HTA2.0 
arrays, with over 925,000 specific individual probes. Data 
were summarized to transcript level and analyzed using a 
mixed-effects model on a log2-transformed response with 
multiplicity correction. 
  
Totally, 314 pts were randomized 1:1:1 to placebo (PBO), 
bari 2 mg, or bari 4 mg once daily for 24 weeks (Wks). 

RNA isolated from whole blood at BL and Wks 2, 4, 12, 
and 24 was analyzed using HTA2.0 arrays, with over 
925,000 specific individual probes. Data were 
summarized to transcript level and analyzed using a 
mixed-effects model on a log2-transformed response with 
multiplicity correction. 
Results: Baseline analysis comparing controls to SLE pts 
revealed elevated expression of genes involved in innate 
and adaptive immune pathways and biologic processes 
key to SLE pathogenesis. Baseline findings from the 
ILLUMINATE trial of tabalumab (1760 SLE pts at BL)1 
were independently replicated, including individual gene-
specific changes in the SLE populations. Treatment-
induced changes were mostly observed in the bari 4 mg 
versus PBO group at early time points (Wks 2 and 4; bari 
4 mg>2 mg). Statistically significant changes were 
observed for type I and II IFN responsive genes and in 
the Janus kinase (JAK)/signal transducer and activator of 
transcription (STAT) canonical and noncanonical 
signaling pathways in the bari 4 mg versus PBO group 
comparisons. There were biologically notable and 
statistically significant bari-associated decreases in gene 
expression from BL for interleukins (ILs)-3, -5, -6, -7, and 
granulocyte macrophage colony-stimulating factor 
pathways, attributable to inhibition of JAK/STAT 
signaling. 
Conclusion: These results build upon previous studies of 
gene expression in ILLUMINATE, comparing SLE at BL 
with healthy controls; they advance our understanding of 
lupus pathogenesis, and further delineate the MoA of bari 
in SLE. These data confirm the marked elevations of 
specific type I and II IFN genes at BL in clinical trial pts on 
standard-of-care treatment. Changes in gene expression 
with bari impacted IFN responsive genes as well as 
JAK/STAT signaling pathways. Interpretation of results is 
limited by sample size and statistical power and presence 
of concomitant medications. Gene expression may not 
translate directly to protein expression; however, ongoing 
proteomic studies (including specific assays for type I 
IFN, IFN-γ, IL-12, IL-17, and IL-23) will help extend these 
gene expression results and further describe the MoA of 
bari in SLE. 
References: 1Hoffman R et al. Arthritis Rheumatol. 
2017;69:643-654. 
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P163 
CHARACTERIZATION OF RENAL INFLAMMATION IN 
THE TRANSGENIC MICE WITH HUMAN RIG-I SMS 
VARIANT 
S. Satoh1,*, A. A. Tayeh2, F. L. Emralino2, T. Ohto2, M. 
Funabiki2, H. Kato1, T. Fujita2 
1Institute of Cardiovascular Immunology, University 
Hospital Bonn, Bonn, Germany, 2Institute for Frontier Life 
and Medical Sciences, Kyoto University, Kyoto, Japan 
 
Introduction: Retinoic acid-Inducible Gene-I (RIG-I) and 
Melanoma Differentiation-Associated gene 5 (MDA5) are 
cytoplasmic viral sensors that recognize a diverse viral 
RNAs. During viral infections, both RIG-I and MDA5 play 
critical roles in triggering type I Interferon (IFN) production 
to trigger innate immune responses. Gain-of-function 
mutations in RIG-I and MDA5 were recently reported in 
patients with one of the interferonopathies designated 
Singleton-Merten syndrome (SMS), an autosomal 
dominant disorder affecting multiple organs including 
skin, blood vessels and bones. However, the 
mechanisms of SMS pathogenesis remain to be clarified. 
Methods: Transgenic mice expressing human RIG-
I SMS mutant (RIG-I E373A Tg) was generated 
by bacterial artificial chromosome technology.  
Results: We found that these mice exhibit type I 
IFN signature and spontaneously develop psoriasis-like 
skin lesions and nephritis with IgG deposition in the 
glomeruli. The glomerular inflammation in RIG-I 
E373A Tg is quite similar to the one in mice with 
MDA5 constitutively active mutation G821S, which were 

previously reported to develop lupus-like nephritis. In 
addition to the glomeruli, the renal interstitial inflammation 
characterized by structural changes of the tubules and 
immune cell infiltration in the cortex and/or tubules 
regions was uniquely observed in RIG-I 
E373A Tg. These findings suggest a possible renal 
dysfunction in RIG-I E373A Tg.  
Conclusion: Further phenotypic characterization will be 
required and it is interesting to clarify the effect of this 
renal pathogenesis on other organs such as bones in this 
mouse model. 
References: 1. Funabiki M, Kato H, Miyachi Y, et al. 
Autoimmune Disorders Associated with Gain of Function 
of the Intracellular Sensor MDA5. Immunity. 
2014. doi:10.1016/j.immuni.2013.12.014  
Disclosure of Interest: None Declared 
 
P164 
INGESTED ACTH BLOCKS TH17 PRODUCTION BY 
INHIBITING GALT IL-6 
S. A. Brod1,* 
1Neurology, Medical College of Wisconsin, Milwaukee, 
United States 
 
Introduction: EAE is an inflammatory autoimmune 
process of the CNS that resembles multiple sclerosis 
(MS) and provides a useful animal model for the 
evaluation of mechanisms of action for interventions.  We 
have shown previously that oral (ingested) ACTH 
decreases disease, IL-17 and Th1-like encephalitogenic 
IFN-g production and increases Treg frequency in EAE. IL-
6 is a pivotal cytokine in the gut associated lymphoid 
tissue (GALT) that determines the relative frequencies of 
Th17 vs Treg cells. IL-6 along with TGF-b drives Th17 
production in GALT.  The absence of IL-6 promotes T reg 
production. Therefore, we examined whether oral ACTH 
inhibited IL-6 in the gut immune tissue in EAE to account 
for the effects of oral ACTH. 
Methods: EAE was induced by 2 methods. For actively 
induced EAE, B6 mice were immunized with MOG 
peptide 35-55 and gavaged with scrambled ACTH (s-
MSH) peptide or ACTH 1-39 during ongoing disease. To 
examine the effect of ingested ACTH in an adoptive 
transfer model of EAE, oral ACTH was fed to naive 
recipients of skewed Th1/Th17 lymphocytes. 
Results: Ingested (oral) ACTH inhibited ongoing disease. 
There was a decrease in Th1 IFN-γ and Th17 IL-17 cells 
and an increase in Treg populations in ACTH fed EAE 
mice. Splenocytes from ACTH fed mice showed 
increased frequency of CD4+FoxP3+ cells compared to 
s-MSH fed control spleens. There a decrease in the 
frequency of Th1-like  IFN-γ CD4+ T cells and effector 
CD4+ IL-17 T cells in ACTH fed splenocytes compared to 
scrambled s-MSH fed splenocytes. In the lamina propria 
(LP) immune compartment, there were less IL-6 
producing CD4+ and CD11b+ lymphocytes from ACTH 
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fed mice compared to s-MSH fed LP. Recipients of 
activated skewed Th1/Th17 lymphocytes fed ACTH 
showed decreased Th1/Th17 lymphocytes in the spleen 
and CNS. 
Conclusion: Ingested ACTH can inhibit disease, 
decrease Th1/Th17 production and increase 
Treg populations by inhibiting IL-6 in the gut.  
References: Brod SA, Z Hood. 2011. Ingested (oral) 
ACTH (Adreno-Cortico-Tropic Hormone) Inhibits EAE J 
Neuroimmunol., 232, 131-5. 
  
Brod SA, Bauer V, Z Hood. 2012. Oral ACTH (H.P. 
Acthar®Gel) inhibits IL-1 & IL-17 secretion in 
HumansBiomed & Pharmacother 66: 36-39.  
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IRF5 SUPPRESSION EXERTS A THERAPEUTIC 
EFFECT BEYOND TYPE I INTERFERON BLOCKADE 
ON MURINE SLE 
T. Ban1,*, M. Kikuchi1, G. R. Sato1, A. Manabe1, N. 
Tagata1, K. Nishimura2, R. Yoshimi3, Y. Kirino3, H. 
Yanai4, Y. Matsumoto5, H. Hihara5, M. Ito5, K. 
Tsukahara5, T. Taniguchi4, H. Nakajima3, S. Ito2, T. 
Tamura1 
1Department of Immunology, 2Department of Pediatrics, 
3Department of Stem Cell and Immune Regulation, 
Yokohama City University Graduate School of Medicine, 
Yokohama, 4Department of Inflammology, Social 
Cooperation Program, Research Center for Advanced 
Science and Technology, University of Tokyo, Tokyo, 
5Tsukuba Research Laboratories, Eisai Co., Ltd., Ibaraki, 
Japan 
 
Introduction: We previously reported that in Lyn 
deficient mice, a mouse model of the autoimmune 
disease systemic lupus erythematosus (SLE), the 
transcription factor interferon regulatory factor 5 (IRF5) is 
constitutively activated and even monoallelic loss of Irf5 is 
sufficient to ameliorate the development of SLE-like 
symptoms. These previous results implicate that the 
selective inhibition of IRF5 activity may provide a novel 
therapy for SLE. In this study, we investigated activation 
status of IRF5 in SLE patients, and further validated the 
effectiveness of suppressing IRF5 on SLE model mice. 
Methods: Blood samples and blood test results from SLE 
patients were obtained at Yokohama City University 
Hospital. Activation of IRF5 in monocytes from SLE 
patients was evaluated by immunofluorescence analysis 
of its nuclear translocation. SLE-like symptoms in mice 
were assessed by analyzing serum anti-dsDNA antibody 
titer, kidney IgG deposition, glomerulonephritis, 
splenomegaly or proteinuria. In order to examine gene 
expression profiles of SLE model mice, RNA-sequencing 
analysis was carried out using RNA extracted from 
peripheral blood. Conditional Irf5 ablation was induced by 

administration of tamoxifen to Lyn–/–Irf5flox/flox or Lyn–/–

Irf5flox/floxCAGG-CreERTM mice. Bortezomib was utilized to 
temporally deplete plasma cells. 
Results: In SLE patients, the degree of IRF5 activation in 
monocytes correlated with the expression level of 
interferon (IFN)-stimulated genes and SLEDAI score. 
This correlation was found in both active- and remission-
phase SLE, suggesting that current therapy is not 
sufficient to inhibit IRF5 activation. To compare the role of 
IRF5 and type I IFNs in SLE pathogenesis, we next 
deleted one allele of Irf5 or Ifnar1 (type I IFN receptor) in 
Lyn deficient mice. The SLE-like symptoms in Lyn–/– mice 
were barely alleviated in Lyn–/–Ifnar1+/– mice, whereas 
strongly ameliorated in Lyn–/–Irf5+/– mice. Gene 
expression profiling suggested that IRF5 promotes the 
signatures of not only type I IFN but also oxidative 
phosphorylation in the SLE pathogenesis. We then 
assessed the therapeutic effects of IRF5 suppression 
after the onset of SLE in two disease models. Conditional 
knockout of Irf5 in Lyn–/– mice suppressed ISG 
expression and disease progression even after the 
emergence of anti-dsDNA antibodies. Notably, a relapse 
of the SLE-like disease, which occurred after remission 
by transient depletion of plasma cells, was significantly 
suppressed by conditional Irf5 knockout in Lyn–/– mice. 
This maintenance of remission was achieved also by 
administrating NZB/W F1 mice with a small molecule 
inhibitor of IRF5, which was obtained by high-throughput 
screening. 
Conclusion: These findings indicate that IRF5 is a 
therapeutic target for SLE superior to type I IFNs, and 
demonstrate that IRF5 inhibition is actually an effective 
treatment for SLE in mice. 
References: Ban et al. Immunity 45, 319-332 (2016) 
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TWO COMMON DISEASE-ASSOCIATED TYK2 
VARIANTS IMPACT EXON SPLICING AND TYK2 
DOSAGE  
Z. Li1,*, M. Rotival2, E. Patin2, F. Michel1, S. Pellegrini1 
1Cytokine Signaling Unit, Institut Pasteur, INSERM 
U1221, 2Human Evolutionary Genetics Unit, Institut 
Pasteur, CNRS UMR 2000, Paris, France 
 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

121 
 

Introduction: TYK2 belongs to the JAK tyrosine kinase 
family and mediates signaling of antiviral and 
immunoregulatory cytokines (type I and type III IFNs, IL-
10, IL-12, IL-22, IL-23) in immune and non immune cells. 
After over fifteen years of genetic association studies, 
TYK2 is now recognized as a susceptibility gene in a 
variety of inflammatory and autoimmune diseases (AID). 
To date, seven TYK2 variants have been associated with 
AID in European cohorts and most, but not all, are 
protective. Our study aims to identify the causal TYK2 
variants, better understand the pathogenic mechanisms 
of AID and also inform on therapeutic choice in disease 
treatment. We and others previously showed that two 
protective variants (TYK2-P1104A and TYK2-I684S) are 
catalytically dead and impair type I IFN, IL-12 and IL-23 
signaling to different extents depending on the cell 
context. Here, we present a study of two variants, which 
are in LD (r2=0.50 and 0.9 in European and Asian 
populations, respectively). Rs12720270, located in intron 
7, has been associated to protection from SLE in UK 
families and Finnish population. Rs2304256, located in 
exon 8, causes the Val362 to Phe substitution and has 
been associated to protection from SLE, psoriasis and 
T1D in Caucasian populations.  
Methods: We studied the functional consequence of this 
Val362 to Phe substitution by measuring cellular 
response to IFNa in genotyped EBV-B cell lines and in 
TYK2-null cells  expressing TYK2-V362F. Our in silico 
splice prediction analyses suggested the possibility that 
the two variants affect splicing. We therefore analyzed 
TYK2 transcripts in EBV-B lines from genotyped donors 
and studied splicing using a minigene assay and 
CRISPR/Cas9-edited cells. We also performed cis-eQTL 
analyses levels of TYK2 expression using RNA-seq data 
of primary monocytes and NanoString data of whole 
blood from genotyped healthy individuals. 
Results: We found no alteration in protein stability, 
catalytic activity or ability to relay signaling when 
comparing TYK2-F362 and TYK2-V362. Interestingly, the 
minor allele of rs2304256 and rs12720270 promote 
inclusion of exon 8, which was found to be essential for 
TYK2 binding to cytokine receptors. The impact of 
rs2304256 on exon 8 inclusion was also evident in eQTL 
analyses performed at multiple resolution levels in 
primary monocytes. Moreover, GTEx data show that 
these two variants correlate with a modest increase of 
TYK2 level in several tissues. 
Conclusion: Our results reveal that the amino acid 
substitution caused by rs2304256 does not alter protein 
function and that the two AID-associated TYK2 variants 
promote the inclusion of TYK2 exon 8. These and further 
studies to be performed in specific cell types should shed 
light on the causality of these variants in AID. 
Disclosure of Interest: None Declared 
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TREM-2 MEDIATES MSU-INDUCED NALP3 
INFLAMMASOME ACTIVATION AND IL-1 BETA 
INDUCTION THROUGH A PKC DELTA-DEPENDENT 
SIGNALING 
N.-J. Chen1,* 
1Microbiology and Immunology, National Yang-Ming 
University, Taipei, Taiwan 
 
Introduction: The NLRP3 inflammasome is a protein 
complex that can be activated by widely recognizing 
intracellular foreign pathogens or damage-associated 
molecular pattern. Monosodium urate (MSU) crystals can 
trigger myeloid cells infiltration and initiate phagocytosis, 
then increase intracellular reactive oxygen species (ROS) 
production to activate NLRP3 inflammasome and 
interleukin (IL)-1β production, resulting in joint 
inflammation. Previously TREM-1 had been found 
overexpressed in the air pouch membranes after MSU 
stimulation. Whether other members of TREM family also 
play roles in mediating MSU-triggered myeloid cells 
activation and regulating downstream NLRP3 
inflammasome process remained to be investigated. 
Methods: In this study, we firstly revealed that there were 
more soluble TREM-2 observed in the sera samples of 
acute gout patients compared with healthy controls. 
Moreover, the interaction between TREM-2 (both human 
and mouse) and MSU crystals was also examined by a 
modified TREM-2/Fc pull-down assay. TREM-2 had been 
reported for its special functions on regulating 
phagocytosis. Spleen tyrosine kinase (SYK), the 
downstream signaling molecule of TREM-2, affects 
protein kinase C-δ (PKC-δ) activation. Thus, we 
anticipated that TREM-2 may affect Syk / PKC-δ-
mediated phagocytosis to promote NLRP3 inflammasome 
activation in response to MSU stimulation. 
Results: We investigated the regulatory mechanism 
mediated by TREM-2 in the process of MSU-induced 
inflammation in TREM-2 highly expressed Dendritic cells 
(DC). In TREM-2 deficient DCs, weak phagocytic 
capacity, lower inflammasome activity and less IL-1β 
secretion were observed in comparison with control cells. 
We also proved that TREM-2 was involved in the process 
of regulating ROS production and NLRP3 inflammasome 
assembly. To further confirm our hypothesis, we used the 
phagocytosis inhibitor Cytochalasin D to examine 
whether the phagocytosis of MSU by DCs and the 
production of ROS are regulated by TREM-2. By treating 
DCs with PKC-δ inhibitor Rottlerin, we also revealed that 
TREM-2 regulates inflammasome activity through 
activating the PKC-δ phosphorylation, phagocytosis, and 
ROS production. Finally, we established a mice air pouch 
model for evaluating the in vivo inflammation induced by 
MSU stimulation. The data showed that the number of 
total infiltrating cells and the levels of IL-1β in air pouch 
exudates were increased after MSU stimulation for 24 
hours, and TREM-2 deficient mice showed lower 
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infiltrated cell numbers and IL-1β production compared to 
WT cells. We also found that the mRNA expression levels 

of TREM-1ヽIL-1β and NLRP3 in the air pouch synovial 

tissue of WT mice were increased after MSU stimulation 
for 24 hours. 
Conclusion: Taken together, our results suggested that 
TREM-2 regulates MSU-mediated NLRP3 inflammasome 
activity through the Syk-, PKCδ-, and phagocytosis-
dependent ROS activation signaling pathway. 
Disclosure of Interest: None Declared 
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TRISOMY 21 DYSREGULATES THE HUMAN 
PERIPHERAL T CELL COMPARTMENT TOWARD 
A STATE ASSOCIATED WITH CHRONIC 
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P. Araya1,*, K. A. Waugh1, K. D. Sullivan1, N. G. Nuñez 2, 
E. Roselli3, K. P. Smith1, R. E. Granrath1, A. L. 
Rachubinski1, E. T. Butcher1, R. Minter1, K. D. Tuttle1, T. 
C. Bruno4, M. Maccioni3, J. M. Espinosa1 
1Linda Crinc Institute for Down Syndrome, University of 
Colorado, Aurora, United States, 2Institute of 
Experimental Immunology, University of Zurich, 
Winterthurerstr, Zurich, Switzerland, 3Department of 
Clinical Biochemistry, Centro de Investigaciones en 
Bioquímica Clínica e Inmunología, CIBICI-CONICET, 
National University of Córdoba, Cordoba, Argentina, 
4Department of Immunology, University of Pittsburgh 
School of Medicine, Pittsburgh, United States 
 
Introduction: Down syndrome (DS) is caused by trisomy 
21 (T21), the most common chromosomal abnormality in 
the human population, affecting ~1 in 700 newborns. 
Besides specific developmental delays and highly 
variable cognitive deficits, T21 causes an altered disease 
spectrum relative to the general population, including 
lower rates of solid malignancies and higher rates of 
autoimmune disorders. However, the molecular and 
cellular mechanisms driving this phenotype remain 
unclear. Prompted by the observation that T21 
consistently activates the interferon (IFN) transcriptional 
response in T cells, and by the fact that four IFN 
receptors (IFNRs) are encoded on chromosome 21, we 
completed a comprehensive characterization of diverse 
immune cell subsets, with an emphasis on the T cell 
compartment, in the circulation of adults with DS. 
Methods: We applied the single-cell, systems-level 
approach of mass-cytometry, or Cytometry by Time-Of-
Flight (CyTOF), to broadly define phenotypic and 
functional alterations in immune homeostasis in adults 
with DS that are relevant to the potentiation of 
comorbidities associated with T21. We developed an 
innovative strategy to analyze CyTOF data, by 
incorporating techniques commonly used in genomics 
and even topography to eliminate batch bias and 
efficiently resolve 100 immune cell types. Using 

multiparametric, high-dimensional flow cytometry we 
comprehensively characterized the peripheral T cell 
compartment in individuals with DS by measuring the 
expression of a large panel of phenotypic molecules, as 
well as functional assays, cytokine measurements, and 
transcriptome analyses. 
Results: We report a deep mapping of the immune 
system in adults with DS using mass cytometry to resolve 
100 immune cell types. This approach revealed global 
immune dysregulation in DS reminiscent of inflammatory 
and autoimmune states observed in older typical 
individuals, including alterations tied to the pathologies 
modulated by T21. Focusing in the T cells, adults with DS 
display increased number of CD8+ T cells with an 
effector phenotype, concurrently with increased numbers 
of T regulatory cells (Tregs). Conventional CD4+ T cells 
show polarization toward a Th17 state, and plasma levels 
of four different IL-17 isoforms are significantly elevated 
in DS. Functional assays showed that effector T cells 
from people with DS are resistant to Treg-mediated 
suppression, regardless of Treg karyotype. Furthermore, 
simultaneous measurement of multiple intracellular 
phosphorylation events revealed that T21 cells are hyper-
responsive to IFNa stimulation, with clear cell type-
specific variations in downstream signaling. 
Mechanistically, this could be driven by overexpression of 
the IFNRs encoded on chromosome 21. 
Conclusion: Altogether, these results point to T cell 
dysregulation associated with IFNR triplication and IFN 
hyperactivity as a contributor to the altered disease 
spectrum of people with DS. 
Disclosure of Interest: None Declared 
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ANTI-INFLAMMATORY FUNCTIONS OF 
GLUCOCORTICOIDS IN RHEUMATOID ARTHRITIS 
THROUGH EPIGENETIC AND TRANSCRIPTIONAL 
REGULATION OF CCL17 PRODUCTION 
A. Achuthan1,*, T. Lupancu1, M.-C. Lee1, A. Fleetwood1, 
A. Cook1, J. Hamilton1 
1Dept of Medicine, Royal Melbourne Hospital, University 
of Melbourne, Parkville, Australia 
 
Introduction: Rheumatoid arthritis is a chronic 
inflammatory autoimmune disease, which leads to poor 
quality of life due to the debilitating effect of inflammation. 
Glucocorticoids (GCs) are potent anti-inflammatory and 
immunosuppressive agents broadly used in anti-
inflammatory therapy, albeit with adverse side effects 
assocated with long-term usage. The negative 
consequences of GC therapy provide an impetus for 
research into gaining insights into the molecular 
mechanisms of GC action on immune cells. We have 
previously reported that an inflammatory cytokine, GM-
CSF drives CCL17 production via interferon regulatory 
factor 4 (IRF4)-dependent pathway in human monocytes 
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and mouse macrophages. In this study, we investigated 
the molecular regulation of CCL17 production by GCs. 
Methods: Gene and protein expression were measured 
by quantitative PCR and Western blotting, respectively. 
Secreted protein in culture medium was by ELISA. Genes 
were silenced using siRNA technology. Enrichment of 
histones and transcription factors at the gene loci was 
determined by chromatin immunoprecipitation. 
Results: We report here that GM-CSF-induced CCL17 
expression is inhibited by GCs in human monocytes and 
mouse macrophages. We provide evidence for the first 
time that GCs suppress GM-CSF-induced IRF4 
expression via regulating the expression and activity of 
JMJD3, which demethylases trimethylated-H3K27. 
Moreover, GCs ameliorated GM-CSF-induced 
inflammatory arthris and pain development in animal 
models, correlating with marked decrease in the levels of 
CCL17 in arthritic joints. Significantly, spontaneously 
secreted CCL17 by synovial fluid mononuclear cells from 
RA patients was inhibited by GC tretment. 
Conclusion: We provide molecular evidence for the anti-
inflammatory actions of GCs in rheumatoid arthritis 
patient samples. The delineated pathway potentially 
provides new therapeutic options for the treatment of 
inflammatory diseases and their associated pain. 
Disclosure of Interest: None Declared 
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‘RECONSTITUTING THE HUMAN JAK/STAT 
PATHWAY INTO DROSOPHILA S2 CELLS’ 
A. L. McFarlane1,*, I. Moraga-Gonzalez1 
1Cell Signalling and Immunology, University of Dundee, 
Dundee, United Kingdom 
 
Introduction: Cytokines activate the JAK/STAT pathway, 
via assembly of cell surface receptors, to regulate the 
cellular response (1,2). Deregulation of cytokines or 
cytokine-induced signaling networks often results in 
disease, making the study of cytokine biology highly 
relevant for human health. However, to date we still have 
an incomplete understanding on how cytokine receptors 
produce defined signalling programs that contribute to 
specific biological responses. This lack of knowledge 
arises from our limited capacity to study the contribution 
of each component of the cytokine signalling network to 
the biological response. This study aims to reveal the 
molecular details that allow cytokines to trigger specific 
signalling programs and biological responses by de novo 
reconstituting a cytokine signalling network into 
Drosophila Schneider (S2) cells. 
  
Methods: In this project, we will reconstitute the human 
Interleukin-6 (IL-6)/Gp130/JAKs/STATs pathway 
into Drosophila S2 cells to understand the molecular 
details defining signaling specificity by cytokines. Using 
the Drosophila S2 cell expression system, where the 

individual contribution of each component of the 
JAK/STAT pathway can be assessed without interference 
from endogenous signaling proteins, we want to address 
critical open questions in the cytokine field, i.e. how 
cytokine receptors produce defined signalling programs 
that contribute to specific biological responses? How 
different pathogenic human mutations found in different 
components of the network influence its formation?, and 
how negative regulators of the pathway contribute to its 
specificity? 
Conclusion: We have already optimised the S2 cell 
expression system and obtained initial data that confirm 
that we can drive IL-6 induced signalling in S2 
reconstituted cells. With this system in hand, we now plan 
to investigate how pleiotropic the IL-6 signalling network 
is, how different pathogenic human mutations found in 
different components of the network influence its 
formation, and how negative regulators of the pathway 
contribute to its specificity. We believe that the results 
obtained from this study will further our understanding of 
cytokine biology and set the basis to design more efficient 
cytokine-based therapies. 
References: 1-  Carbia-Nagashima, A. and Arzt, E. 
(2004). Intracellular Proteins and Mechanisms Involved in 
the Control of gp130/JAK/STAT Cytokine 
Signaling. IUBMB Life (International Union of 
Biochemistry and Molecular Biology: Life), 56(2), pp.83-
88. 
2-  Heinrich, P., Behrmann, I., Müller-Newen, G., 
Schaper, F. And Graeve, L. (1998). Interleukin-6-type 
cytokine signalling through the gp130/Jak/STAT 
pathway. Biochemical Journal, 334(2), pp.297-314. 
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P168 
TYROSINE KINASE 2 (TYK2) IS CRITICAL FOR THE 
INDUCTION OF CASPASE-11 AND NON-CANONICAL 
INFLAMMASOME-DEPENDENT IL-1BETA AND IL-18 
PRODUCTION DURING ENDOTOXEMIA 
A. Poelzl1,*, C. Lassnig1,2, S. Tangermann3, S. Macho-
Maschler1, U. Reichart4, R. Gawish1, L. Kenner3, M. 
Mueller1,2, B. Strobl1 
1Institute of Animal Breeding & Genetics, 2Biomodels 
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Introduction: TYK2, a member of the Janus kinase 
family, is an integral part of cytokine signalling cascades 
that regulate inflammation and immunity to infection. 
Tyk2-/- mice are resistant against high-dose 
lipopolysaccharide- (LPS-) induced endotoxin shock, 
albeit the underlying mechanisms are not fully 
understood. Aim of the study is to assess the involvement 
of TYK2 and its kinase activity in the pathogenesis of 
endotoxemia. 
Methods: Wild-type (WT), Tyk2-/- mice and mice that 
express a kinase-inactive version of TYK2 (Tyk2K923E) 
were injected intraperitoneally with 50 mg/kg LPS. Body 
weight and inner body temperature were measured twice 
daily. Further determined disease parameters included 
liver and lung pathohistochemistry, Luminex bead arrays 
for serum cytokine levels, and RT-qPCR and western 
blots for caspase-11 (CASP11), CASP1, IL-1β and IL-18 
from spleens. For in vitro studies, bone marrow-derived 
macrophages (BMDMs) from WT, Tyk2-/- and Tyk2K923E 
mice were stimulated with LPS (100 ng/ml or 2 µg/ml). 
Pyroptosis was measured by propidium iodide (PI) 
staining and lactate dehydrogenase (LDH) release. 
Results: Survival rates of Tyk2-/- and Tyk2K923E mice 
were markedly increased compared to WT mice upon 
high-dose LPS challenge. WT, Tyk2-/- and Tyk2K923E mice 
showed comparable body weight loss and hypothermia, 
whereas liver inflammation and lung pathology were 
profoundly increased in WT compared to Tyk2-/- and 
Tyk2K923E mice. In line with previous studies, systemic 
levels of the pro-inflammatory cytokines IL-1β and IL-18 
did not differ between Tyk2-/-, Tyk2K923E and WT mice at 2 
hours (h) after LPS treatment. However, IL-1β and IL-18 
levels were dramatically reduced in Tyk2-/- and Tyk2K923E 
mice compared to WT mice at 6h and 16h after LPS 
treatment. CASP11 is an integral component of the non-
canonical inflammasome, which induces pyroptosis and 
IL-1β and IL-18 processing and release in response to 
intracellular LPS and crucially contributes to LPS-induced 
death in vivo. We found a dramatic defect in LPS-induced 
upregulation of CASP11 in spleens from Tyk2-/- and 
Tyk2K923E mice. In line with the in vivo data, Tyk2-/- and 
Tyk2K923E BMDMs failed to upregulate CASP11 in 
response to extracellular or transfected LPS. Pyroptosis 
and IL-1β and IL-18 processing and release were 
strongly impaired in Tyk2-/- and Tyk2K923E BMDMs upon 
LPS transfection but not in response to canonical 
inflammasome activation. 
Conclusion: Our data show that enzymatically active 
TYK2 promotes the pathogenesis of endotoxemia by 
facilitating upregulation of CASP11 and non-canonical 
inflammasome-dependent IL-1β and IL-18 processing 
and release. 
  

This project is funded by the Austrian Science Fund 
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P169 
IFN-BETA THERAPY IN MULTIPLE SCLEROSIS 
CHANGES THE RESPONSES TO IL-6, IL-10, AND IFN-
GAMMA DIFFERENTLY IN CD4+ T CELLS AND 
ANTIGEN PRESENTING CELLS OF GOOD AND POOR 
RESPONDERS: IMPLICATIONS FOR REGULATORY 
CD4+ T CELL DEVELOPMENT 
A. Landrigan1, H. van Houwelingen2, J. Killestein3, R. 
Fox4, G. R. Stark5, A. H. H. Van Boxel-Dezaire5,* 
1Cytobank, Santa Clara, United States, 2Leiden University 
Medical Center, Leiden, 3MS Center Amsterdam, 
Amsterdam University Medical Center, Amsterdam, 
Netherlands, 4Neurological Institute, 5Lerner Research 
Institute, Cleveland Clinic, Cleveland, United States 
 
Introduction: IFN-β alters the differentiation of T helper 
(Th)17 and regulatory CD4+ T cells (Tregs) in vitro. We 
found that IFN-β therapy in multiple sclerosis (MS) 
patients normalizes the number of IL-10-producing CD4+ 
T cells and Tregs, in clinical responders only, via an 
unknown mechanism. Priming of human leukocytes with 
IFN-β in vitro alters the subsequent activation of STATs 
1, 3, 5 by cytokines involved in T cell differentiation. 
Therefore, we hypothesized that differently altered STAT-
activation induced by IL-6, IL-10, and IFN-γ in leukocytes 
of good and poor responders during IFN-β therapy may 
contribute to differences in Treg development. 
Methods: IFN-β1a treatment responses were scored in 
29 relapsing-remitting MS patients (baseline or month 6; 
weekly injection) by brain magnetic resonance imaging as 
good (86%) or poor (14%). The effect of pre-exposure to 
IFN-β1a in vivo on tyrosine phosphorylation (PY) of 
STAT1, 3, and 5 induced by IL-6, IL-10, or IFN-γ in vitro 
in CD4+ or CD8+ T cells, Tregs, NK-T cells, NK cells, B 
cells, dendritic cells, monocytes, and granulocytes was 
measured by using Phospho Flow Cytometry on whole 
blood samples, comparing them before and 12 hours 
after IFN-β1a injection. Repeated measures analysis with 
the variables ‘time’ (T), ‘group’ (G), and (G x T) 
interaction was used for statistical analysis. 
Results: The first IFN-β injection increased PY-STAT3 
induced by IL-6 and IL-10 in B cells; IL-10- and IFN-γ-
induced PY-STAT3 in monocytes, and IL-6-induced PY-
STAT3 in CD4+ T cells and Tregs of poor responders 
only. Also, IFN-γ-induced PY-STAT1 and PY-STAT5 
increased in dendritic cells of poor responders only. 
Furthermore, after six months of treatment, IFN-β 
injection decreased IL-10-induced PY-STAT5 in CD4+ T 
cells, and IFN-γ-induced PY-STAT5 in CD4+ T cells and 
Tregs of poor responders only, but increased IL-10-
induced PY-STAT1 in Tregs of poor responders. 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

125 
 

Conclusion: IFN-β therapy altered cytokine activation of 
STAT1/3/5 in CD4+ T cells, Tregs, and antigen presenting 
cells of good and poor responders differently. Increased 
IL-6-induced PY-STAT3 in CD4+ T cells is associated 
with increased Th17 but decreased Treg differentiation, 
suggesting that IFN-β priming at month 0 helps to 
decrease the ratio of Tregs/Th17 in poor responders only. 
Moreover, because decreased STAT5 activation 
diminishes Tregs but enhanced STAT1 activation favors 
Th1 or a mixed Th17/Th1 response in CD4+ T cells, our 
data suggest that 6 months of IFN-β treatment leads to 
Treg destabilization in poor responders by altering the 
effects of IL-10 and IFN-γ. We propose that different 
effects of IFN-β-priming on cytokines and cell subsets 
involved in CD4+ T cell differentiation may help to explain 
impaired Treg development in clinical poor responders. 
Disclosure of Interest: A. Landrigan: None Declared, H. 
van Houwelingen: None Declared, J. Killestein Consultant 
for: Merck-Serono, Biogen, Roche, Teva, Genzyme, 
Novartis, R. Fox Grant / Research support from: Biogen, 
Novartis,  Consultant for: Actelion, Biogen, Genentech, 
Novartis, Teva, G. Stark: None Declared, A. Van Boxel-
Dezaire Grant / Research support from: National Multiple 
Sclerosis Society 
 
P170 
IDENTIFICATION OF RNA BINDING PROTEINS THAT 
MODULATE THE CYTOKINE PRODUCTION OF 
HUMAN T CELLS  
B. Popovic1,*, F. Salerno1, B. P. Nicolet1, J. J. Freen-van 
Heeren1, S. Engels1, A. Guislain1, F. van Alphen2, M. van 
den Biggelaar2, M. C. Wolkers1 
1Department of Hematopoiesis, 2Department of Molecular 
and Cellular Hemostasis, Sanquin Research, Amsterdam, 
Netherlands 
 
Introduction: Effective cytotoxic CD8+ T cell responses 
against infections and tumors require the concerted 
production of cytotoxic molecules, and of the pro-
inflammatory cytokines IFNγ, TNFα and IL-2. We recently 
showed that post-transcriptional regulatory mechanisms 
are key to fine-tune the production of cytokines in T cells. 
Depending on the signal strength and the duration of 
activation, mRNA stabilization and the rate of translation 
define the protein output. Intriguingly, we found that the 
key cytokines IFNγ, TNFα and IL-2 use private regulatory 
mechanisms for their production. They differentially 
depend on the rate of transcription, mRNA stability and 
translation. Which factors define this individual regulation 
is, however, not well understood.  
Methods: Here, we set out to identify the RNA binding 
proteins (RBPs) that regulate the fate of cytokine mRNA 
in T cells. To this end, we performed a streptavidin-
binding RNA aptamer-based capture assay with cytokine 
3’Untranslated Regions (3’UTRs) from primary human T 
cell lysates followed by mass spectrometry analysis. To 

study their mode of action, identified RBPs were knocked 
out with CRISPR/Cas9 in primary human T cells. We 
measured the effects of RBP deficiency on the overall 
protein output, on the mRNA levels and mRNA stability.  
Results: We identified 40 RBPs that interact with the 
regulatory 3’UTRs of the three cytokine mRNAs IFNγ, 
TNFα, and IL-2. Of the identified RBPs, a subset 
interacted with all three cytokine 3’UTRs, while others 
were specific for one or two cytokines. Intriguingly, the 
comparison of RBP binding from resting T cells with that 
of reactivated T cells revealed rapid alterations in the 
RBP landscape. For instance, the RBP ZFP36L1 
specifically interacted with all three cytokine 3‘UTRs upon 
T cell activation. Genetic deletion of ZFP36L1 with 
CRISPR-Cas9 in primary human T cells revealed that 
ZFP36L1 dampens the production of IFNγ and IL-2 upon 
activation in a time-dependent manner, and it does so by 
destabilizing their corresponding mRNAs.  
Conclusion: Our results demonstrate a dynamic 
engagement of RBPs with cytokine mRNAs in T cells and 
a critical role of ZFP36L1 for controlled cytokine 
expression upon T cell activation. Unraveling the post-
transcriptional mechanisms that regulate cytokine 
production in T cells may identify new targets for 
improved effector responses against pathogens and 
malignant cells. 
Disclosure of Interest: None Declared 
 
P171 
ONCOSTATIN M  MODULATES WNT SIGNALING IN 
THE LUNGS OF C57BL/6 MICE 
F. Botelho1, A. Dvorkin1, D. Bridgewater1, C. D. 
Richards1,* 
1MCMASTER UNIVERSITY, Hamilton, Canada 
 
Introduction: IL-6 type cytokines participate in a range of 
functions that include modulation of hematopoiesis, 
immunity, inflammation and tissue remodeling. 
 Oncostatin M (OSM) is a potent member of the IL-6 
cytokine family in activating connective tissue cells and 
inducing extracellular matrix (ECM). ECM accumulation 
and inflammation are prominent features of mice 
overexpressing OSM in lungs in vivo, however the 
participation of Wnt signaling pathways in this system is 
not known.   
Methods: We have explored mRNA gene expression 
networks in the lungs of C57Bl/6 mice endotracheally 
administered adenovirus-expressing OSM (AdOSM) at 
specific time points (day 7). mRNA levels  of whole lung 
extracts were measured by Nanostring technology and in 
tissue by in situ hypridization. Protein levels were 
measured by immunoblots. 
Results: In comparison to control vector (Addel70), 
AdOSM-treated mice showed elevation of mRNA for 
ECM proteinases and their inhibitors in total lung extracts, 
while expression of Wnt-signaling genes were down-
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regulated. Furthermore, the mRNA expression of the 
Wnt-signaling inhibitor secreted frizzled receptor-1 
(sFRP-1) was significantly up-regulated (18-fold) by 
AdOSM. Marked increases in sFRP-1 protein was also 
observed as assessed by specific immunoblots of total 
lung extracts.  sFRP-1 mRNA expression in vitro was 
upregulated in mouse lung fibroblasts in response to 
OSM, but remained un-altered in mouse alveolar 
macrophages or mouse C10 type 2 epithelial cells. Using 
chromogenic in situ hybridization (CISH) of lung tissue 
sections, high levels of sFRP-1 mRNA signals were 
localized to sub-epithelial stromal cell layers around 
airways in AdOSM-treated mice, but not to epithelial cells 
or macrophages, consistent with in vitro cell results. CISH 
staining for sFRP-1 was not observed in stromal cells 
around blood vessels. Although total lung active beta-
Catenin (downstream pathway of wnt signaling) was 
elevated (immunoblots), this was observed in infiltrating 
mononuclear cells and lung epithelial cells 
(immunofluorescence).   
Conclusion: Taken together, OSM modulates both 
elevation and reduction of wnt signaling pathways 
selectively in separate populations of lung cells in vivo, 
which may regulate tissue remodeling and inflammatory 
processes. (Supported by the Canadian Institutes for 
Health Research) 
Disclosure of Interest: None Declared 
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CRANIOSYNOSTOSIS-ASSOCIATED IL11RA 
MUTATIONS HAVE DIVERGENT EFFECTS ON THE 
INTERLEUKIN-11 RECEPTOR 
C. Garbers1,*, M. Agthe2, B. Kespohl1, J. Lokau3 
1Department of Pathology, Magdeburg, 2Institute of 
Biochemistry, Kiel, 3Deparment of Pathology, Magdeburg, 
Germany 
 
Introduction: The bones of the skull are connected by 
sutures, which are a special type of fibrous joints 
exclusively found in the skull. They are a prerequisite for 
the anatomically correct development of the skull and 
remain open until this process is completed. Molecularly, 
skull development relies on the precise orchestration of 
different signaling pathways in the sutures and the cranial 
bones, including signaling of interleukin-11 (IL-11). 
Premature closure of the sutures results in a human 
phenotype called craniosynostosis, which can be caused 
by mutations in different genes, e.g. FGFR1, FGFR2, 
FGFR3, and TWIST1. In addition, more than 30 
craniosynostosis patients with mutations within the gene 
encoding the IL-11 receptor (IL-11R) have been 
described. Because IL-11 is crucial for normal bone 
remodelling, we sought to elucidate the molecular 
mechanisms underlying the phenotype in these patients. 
Methods: We used a number of biological and 
biochemical approaches to characterize all described IL-

11R patient mutations. Specifically, we analyzed 
expression, maturation, transport to the cell surface and 
their ability to induce signal transduction when activated 
by IL-11. Using molecular modeling and molecular 
dynamics simulations, we were able to identify molecular 
determinants that are important for the biological function 
of the receptor. The comparison of different genetically 
modified mouse strains allowed us furthermore to analyze 
the contribution of several signaling pathways to correct 
skull formation in vivo. 
Results: Our results show that the spectrum of patient 
mutations within the IL-11R can be separated into two 
distinct groups. Some mutations prevent maturation of 
the IL-11R, because the IL-11R variant is retained within 
the endoplasmic reticulum (ER). This prevents transport 
of the IL-11R to the cell-surface and results in a complete 
loss of IL-11 signaling in these patients. The second class 
of mutations does not cause a maturation defect of the IL-
11R, but rather allows ER exit and subsequent transport 
to the cell surface. Biological activity of these variants is 
also not precluded. 
Conclusion: Our results show that a certain spectrum of 
IL-11R mutations found in craniosynostosis patients 
results in inactivation of the IL-11R, predominantly 
through ER retention and impaired maturation of the 
receptor. However, other mutations do not influence 
maturation and cell surface appearance of the IL-11R, 
thus do not abrogate IL-11 signaling. How these 
mutations cause craniosynostosis remains to be 
determined. 
Disclosure of Interest: None Declared 
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DIFFERENTIAL ENHANCER USAGE DETERMINES 
STAT INVOLVEMENT IN PERITONEAL 
INFLAMMATION AND FIBROSIS. 
D. Millrine1,*, J. Uceda-Fernandez1, A. Cardus-Figueras1, 
G. Jones1, N. Williams2, D. Fraser3, S. Jones1 
1Division of Infection and Immunity, School of Medicine, 
2Division of Psychological Medicine and Clinical 
Neurosciences, 3Wales Kidney Research Unit, Cardiff 
University, Cardiff, United Kingdom 
 
Introduction: Bacterial infection leading to non-resolving 
peritonitis and fibrosis of the peritoneal cavity is a cause 
of treatment failure in peritoneal dialysis patients. Studies 
in murine models, supported by clinical correlates, have 
revealed an essential role for the inflammatory cytokine 
interleukin-6 (IL-6) in determining the outcome of 
peritoneal inflammation. These investigations have 
identified cytokine signalling through the Janus Kinase 
(JAK) and Signal Transducer and Activator of 
Transcription (STAT) pathway as an important 
determinant of IL-6 involvement in these processes. Our 
previous studies show that the IL-6 driven expansion of 
IFNg-secreting CD4+ T-cells (Th1 cells) is critical for the 
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onset of peritoneal fibrosis. We now report a 
transcriptomic and epigenetic analysis of the peritoneal 
membrane in both acute resolving peritonitis and 
peritonitis initiated in the presence of pro-fibrotic Th1 
cells. 
Methods: Acute resolving peritoneal inflammation was 
established in wild type and Il6-/- mice through 
administration of a cell-free supernatant of 
Staphylococcus epidermidis (SES). Total mRNA and 
genomic DNA were extracted at optimal time points for 
STAT1 and STAT3 activation from the peritoneal 
membrane of mice treated with SES alone or in the 
presence of transferred pro-fibrotic Th1 cells. Genome-
wide chromatin immunoprecipitation (ChIP-seq) in 
combination with a transcriptomic analysis by RNA-seq 
was used to capture information on the transactivation of 
genes under STAT1 and STAT3 regulation. 
Results: IL-6 coordinates a dynamic interplay between 
STAT1 and STAT3 that affects the transactivation of 
genes linked with tissue remodelling, homeostasis, and 
host defence. We reveal unique and overlapping 
functions for STAT1 and STAT3 in resolving and non-
resolving inflammation. Signalling in the absence of IL-6 
shows a shift from a STAT3 to a STAT1 dominant profile, 
and revealed how the balance between STAT1 and 
STAT3 affects inflammatory outcome. Moreover, ChIP-
seq analysis of the transcriptional co-regulator P300 
showed how genes linked to functional identity, immune 
regulation, and metabolism were controlled by STAT1 
and STAT3 binding to P300 enhancer elements. 
Computational analysis of next generation sequencing 
data further identified a novel putative enhancer element 
resembling the ALU-repeat family of retrotransposons. 
Binding of STAT1 and STAT3 to these ALU-like repeat 
sequences was particularly enriched in samples derived 
from mice receiving pro-fibrotic Th1 cells. Differential 
STAT binding to P300 and ALU-like enhancer loci was 
alternately linked to the regulation of biological processes 
associated with acute resolving and non-resolving 
inflammation. 
Conclusion: Cutting edge next generation sequencing 
methods have generated new insight into the response of 
the peritoneal membrane to peritonitis. Our identification 
of ALU-like repeat sequences linked with the onset of 
fibrosis has revealed a novel mechanism to explain how 
transcription factors may determine the outcome of 
inflammation. In this regard, our data shows that the 
ability of STAT transcription factors to bind specific P300 
and/or ALU enhancer elements affects the transition from 
an acute resolving immune response to chronic 
inflammation and associated pathology. 
Disclosure of Interest: None Declared 
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CLOCK DEPENDENT IL1Β AUTO-REGULATORY 
LOOP REGULATES INFLAMMATION IN GLIOMA 

E. Sen1,*, P. Gowda1, K. Lathoria1, S. Sharma1 
1National Brain Research Centre, Manesar, India 
 
Introduction: Emerging evidences suggest the close 
association between circadian rhythm dysfunction and 
inflammation. As inflammation is a crucial element in 
tumor progression, we investigated the role of 
inflammation in orchestrating circadian rhythm and the 
involvement of the later in regulating the inflammatory 
milieu of glioma tumor microenvironment 
Emerging evidences suggest the close association 
between circadian rhythm dysfunction and inflammation. 
As inflammation is a crucial element in tumor 
progression, we investigated the role of inflammation in 
orchestrating circadian rhythm and the involvement of the 
later in regulating pro-inflammatory mediators crucial for 
mounting effective immune-surveillance in Glioblastoma. 
Methods: Luciferase reporter assay, Western Blot 
analysis, Chromatin Immunoprecipitation (ChIP), siRNA 
mediated silencing and pharmacological manipulation 
were used to address the cross-talk between 
inflammation and circadian regulators. 
Results: Our studies reveal that the core molecular clock 
protein BMAL1 controls the transcriptional regulation and 
expression of pro-inflammatory cytokine IL-1β. 
Expression of IL1β and circadian regulators 
CLOCK/BMAL1 under inflammatory conditions was 
accompanied by altered histone marks H3K9ac and 
H3K9me3 as well as levels of histone demethylase 
Jumonji C domain 2a (JMJD2a). Genetic and 
pharmacological manipulation of IL1β, JMD2a and 
BMAL1 indicated their involvement in the feed-forward 
regulation of IL1β. Analysis of ChIP-Seq data set not only 
confirmed the involvement of JMJD2a-CLOCK 
transcriptional complex in the transcriptional regulation of 
pro-inflammatory mediators but also indicated its role in 
(i) cell proliferation (ii) DNA damage and repair (iii) 
cytoskeletal architecture (iv) RNA Pol II activity.  
Conclusion: By elucidating the role of molecular clock in 
the regulation of IL1β, our findings suggest relevance of 
circadian rhythms in regulating inflammatory response in 
tumors. 
  
Disclosure of Interest: None Declared 
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DETERMINING THE ROLE OF MICROGLIA AND 
ASTROCYTES IN CEREBRAL TYPE I 
INTERFERONOPATHIES 
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Perkins Centre and Bosch Institute, The University of 
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Introduction: Cerebral type I interferonopathies are a 
group of neuroinflammatory and neurodegenerative 
disorders associated with the overproduction of type I 
interferon (IFN-I) in the central nervous system (CNS). In 
the CNS, microglia and astrocytes are key effectors of 
innate immune defenses against infection and injury, and 
play important roles in the maintenance of a normal, 
homeostatic environment. However, recent evidence 
supports a causative role for both cell types in 
neuroinflammation and neurodegeneration.  
Methods: Transgenic mice with CNS-restricted chronic 
production of IFN-I (termed GIFN mice) recapitulate many 
of the hallmark features seen in patients with cerebral 
type interferonopathies. To determine the contribution of 
microglia and astrocytes in the pathogenesis of this 
disease, we generated two transgenic GIFN mouse lines 
in which microglia or astrocytes are unresponsive to IFN-I 
using the Cre/lox mediated recombination of the Ifnar1 
gene.  
Results: Preliminary analysis showed that GIFN mice 
with microglia- or astrocyte-specific deletion of the IFN-I 
receptor, IFNAR, are viable and fertile. Importantly, 
unresponsiveness of microglia or astrocytes to IFN-I 
delays onset of disease in GIFN mice and improves 
disease severity. This is accompanied by reduced 
pathology in the CNS.  
Conclusion: Understanding the contribution of microglia 
and astrocytes in the pathogenesis of cerebral type I 
interferonopathies is a key step for the development of 
cell-specific, targeted therapies. Our preliminary results 
suggest that cell-specific ablation of IFN-I signaling in 
microglia and astrocytes is protective in a mouse model 
for cerebral type I interferonopathies.  
Disclosure of Interest: None Declared 
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IL-22 TRIGGERS A SUBPOPULATION OF 
MACROPHAGE INFILTRATION EXPRESSING DUFFY 
ANTIGEN RECEPTOR FOR CHEMOKINES INTO 
ADIPOSE TISSUE DISPLAYING FUNCTIONAL 
PHENOTYPES OF M2-LIKE MACROPHAGE 
E. Y. Kim1,2, J. E. Kim1,2, B. Choi1,2, H. K. Lee3, Y. G. 
Kim4, E. J. Chang1,2,* 
1Stem Cell Immunomodulation Research center, 
2Department of Biomedical Sciences, Asan Medical 
Center, University of Ulsan College of Medicine, 3Institute 
of Vision Research, Department of Ophthalmology, 
Yonsei University College of Medicine, 4Department of 
Rheumatology, Asan Medical Center, University of Ulsan 
College of Medicine, Seoul, Korea, Republic Of 
 
Introduction: Atypical chemokine receptor 1 (ACKR1, 
also known as duffy antigen receptor for chemokines 
(DARC)) is a broad range of inflammatory chemokines-
regulated receptor which is expressed in various cells, 

however, the regulation of obesity by DARC has not been 
defined yet. 
Results:   
 In the current study, we identified that DARC+ 
macrophages are recruited into the crown-like structures 
of adipose tissue (AT) in mouse fed with high-fat diet 
(HFD). Interestingly, DARC+ macrophages highly 
expressed interleukin-22 (IL-22) receptor, IL-22Ra1, and 
recombinant IL-22 augmented DARC expression via 
STAT5b signaling axis. STAT5b directly bound to DARC 
promoter and STAT5 inhibitor abrogated IL-22-mediated 
induction of DARC. Using bone marrow (BM) chimera 
model, we found that the administration of HFD in vivo 
after BM transplantation of IL-22-deficient mice showed a 
reduction of DARC+ subpopulations of 
monocytes/macrophage infiltration into the AT. IL-22 is 
important for maintaining the M2 macrophage potentials 
in DARC+ monocytes/macrophage. Furthermore, CD14+ 
and/or CD16+ monocytes/macrophages of human 
PBMCs express DARC and IL-22Ra1, this subset was 
enhanced by IL-22 stimuli, and the number of DARC+ 
monocytes was significantly correlated with the body 
mass index values in human subjects. 
Conclusion: These results indicate that IL-22 drives 
DARC+ macrophage production in BM and subsequent 
recruitment to AT and thereby tune AT inflammation. 
Disclosure of Interest: None Declared 
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CYTOKINE-SENSING ENHANCERS LAUNCH 
SECONDARY ENHANCERS TO ACTIVATE MULTI-
GENE LOCUS 
H. K. Lee1,*, L. Hennighausen1 
1NIDDK, NIH, Bethesda, United States 
 
Introduction: Enhancer clusters, which include super-
enhancers or stretch enhancers, are platforms occupied 
at high-density by the transcription machinery to activate 
lineage-specific genes. While thousands of such clusters 
have been predicted, it is not clear yet whether they are 
merely a collection of conventional enhancers or 
represent unique and new types of regulatory 
elements. Specifically, we addressed the question 
whether enhancers clusters control genetic programs 
through the activation of secondary enhancers, which 
then induce transcription.  
Methods: We addressed this issue in the mouse 
mammary gland, where genes are highly activated by 
prolactin during pregnancy. We identified a 300kb multi-
gene locus with twenty-one regulatory elements, 
including an enhancer cluster. To investigate its function, 
we used genome editing in combination with ChIP-seq, 
RNA-seq and 3C-technologies. 
Results: The enhancer cluster with its four constituent 
enhancers is activated in early pregnancy. Introduction of 
individual and combinatorial mutations uncovered a 
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functional hierarchy between constituent enhancers. We 
also discovered that the enhancer cluster activates 
secondary enhancers in the multi-gene locus and thereby 
controls its expression. This novel control mechanism 
was further investigated through mutational analyses of 
secondary enhancers controlling the multi-gene locus. In 
depth in vivo studies demonstrated that the transcription 
factors STAT5, GR and NFIB are at the core of the 
enhancer cascade. 
Conclusion: Our study provides evidence for a hitherto 
unrecognized mechanisms by which cytokines control 
gene transcription through an enhancer cascade, where 
primary enhancers activate secondary enhancers, which 
subsequently induce transcription from promoters. 
References: This study was supported by the NIH, 
NIDDK IRPs. 
Disclosure of Interest: None Declared 
 
P178 
A20 IN MYELOID CELLS REGULATES IL-33-INDUCED 
LUNG INFLAMMATION  
I. Afonina1,*, A. Holgado 1, M. Haegman1, R. Beyaert1 
1University of Ghent/VIB, Ghent/Zwijnaarde, Belgium 
 
Introduction: A20 (also known as TNFAIP3) is a protein 
that plays important roles in the negative regulation of 
Th2 immunity in allergic airway inflammation. Absence of 
A20 in lung epithelial cells was shown to increase Th2-
type immunity in a house-dust mite (HDM)-induced 
mouse model of allergic airway inflammation due to 
increased levels of cytokines that activate dendritic cells. 
Also, A20 levels in myeloid cells instruct Th2/Th17 
differentiation in the HDM-induced asthma model. The 
specific stimuli whose function is regulated by A20 in the 
context of asthma are however still unknown. We showed 
that A20 expression is strongly induced in IL-33-treated 
cells, suggesting that A20 may play a role in the 
regulation of IL-33 signaling. IL-33 is a cytokine that plays 
a key role in several inflammatory diseases, including 
asthma and atopic dermatitis. It is released by damaged 
cells and stimulates pro-inflammatory signaling pathways 
in various cell types such as innate lymphoid cells, mast 
cells and macrophages. 
Methods: Using A20 overexpression in HEK293T cells 
as well as macrophages derived from A20-deficient mice, 
we analyzed if A20 regulates IL-33 induced signaling. 
Subsequently, we intratracheally injected wild type mice 
or mice that lack A20 in myeloid cells for 5 consecutive 
days with recombinant IL-33. Inflammatory cell infiltration 
and T helper cell responses were analyzed at day 6. 
Results: We show that A20 inhibits IL-33-driven NF-
kappaB activation and cytokine production. Moreover, 
A20 also regulated IL-33-induced macrophage 
polarization and concomitant chemokine production. 
Consequently, IL-33 strongly induced neutrophilic airway 

inflammation in mice that lack A20 in myeloid cells, as 
compared to eosinophilic inflammation in wild type mice. 
Conclusion: Collectively, these studies identify A20 as 
an important regulator of IL-33-induced immunity in the 
lung. 
Disclosure of Interest: None Declared 
 
P179 
A NEW GM-CSF-DRIVEN PATHWAY IN 
INFLAMMATION AND PAIN 
J. A. Hamilton1,*, A. D. Cook1, M.-C. Lee1, R. Saleh1, A. 
Achuthan1 
1Department of Medicine, Royal Melbourne Hospital, 
UNIVERSITY OF MELBOURNE, Parkville, Australia 
 
Introduction: Preclinical and clinical studies indicate that 
granulocyte macrophage-colony stimulating factor (GM-
CSF) can function as a key proinflammatory cytokine. 
Methods: In vitro cultures of human monocytes and 
murine macrophages.  Monoarticular arthritis models with 
disease scored by histology and pain by weight 
distribution (incapacitance meter).  
Results: Evidence is presented that GM-CSF drives 
CCL17 production via a new interferon regulatory factor 4 
(IRF4)-dependent pathway in human monocytes, murine 
macrophages and mice.  In murine models of arthritis and 
pain, IRF4 regulated the formation of CCL17 which in turn 
regulated the proinflammatory and algesic actions of GM-
CSF.  Mechanistically, GM-CSF upregulated IRF4 
expression by enhancing JMJD3 demethylase activity.  It 
appears that CCL17 can have chemokine-independent 
functions in inflammatory arthritis and pain.  We also 
present evidence that inflammation involving an 
interdependence between the actions of GM-CSF and 
TNF is mediated via CCL17. 
Conclusion: A new GM-CSF-driven pathway has been 
discovered and the findings above have implications for 
the therapeutic targeting of inflammation and its 
associated pain. 
References: Achuthan A, Cook AD, Lee MC, Saleh R, 
Khiew HW, Chang MW, Louis C, Fleetwood AJ, Lacey 
DC, Christensen AD, Frye AT, Lam PY, Kusano H, 
Nomura K, Steiner N, Förster I, Nutt SL, Olshansky M, 
Turner SJ, Hamilton JA.  Granulocyte macrophage 
colony-stimulating factor induces CCL17 production via 
IRF4 to mediate inflammation.  J Clin Invest. 2016 Sep 
1;126(9):3453-66. 
Lee MC, Saleh R, Achuthan A, Fleetwood AJ, Förster I, 
Hamilton JA, Cook AD.  CCL17 blockade as a therapy for 
osteoarthritis pain and disease. Arthritis Res Ther. 
2018;20(1):62. 
Lee MC, Saleh R, Achuthan A, Fleetwood AJ, Förster I, 
Hamilton JA, Cook AD.  TNF and granulocyte 
macrophage-colony stimulating factor interdependence 
mediates inflammation via CCL17.  JCI Insight. 
2018;2;3(6). pii: 99249. 
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P180 
DETERMINANTS OF IL-11 RECEPTOR PROTEOLYSIS 
J. Lokau1,*, L. Koch2, M. Agthe2, C. Garbers1 
1Department of Pathology, Otto-von-Guericke University 
Magdeburg, Magdeburg, 2Institute of Biochemistry, Kiel 
University, Kiel, Germany 
 
Introduction: Interleukin (IL)-11 is a member of the IL-6 
family which has been initially described to have anti-
inflammatory properties, but recent studies revealed that 
overshooting IL-11 activity is involved in inflammation and 
the progression of epithelial cancers and several fibrotic 
diseases. Signal transduction of IL-11 is mediated by a 
complex consisting of the IL-11 receptor (IL-11R) and the 
β-receptor glycoprotein (gp)130, which predominantly 
leads to the activation of the JAK/STAT pathway. We 
recently showed that the IL-11R is subject to proteolysis, 
and that the soluble (s)IL-11R is able to bind IL-11 and 
induce trans-signaling on cells that do not express the 
membrane-bound IL-11R. Here, we investigate how IL-
11R proteolysis is regulated. 
Methods: We used chimeric receptors and deletions to 
determine the contribution of different structural traits of 
the IL-11R to proteolysis. Furthermore, we used targeted 
mutations to assess the impact of specific amino-acid 
residues on the shedding process. We analyzed 
proteolysis in different cell lines via western blot and flow 
cytometry. The biological activity of the sIL-11R was 
evaluated with the help of cytokine-dependent Ba/F3-
gp130 cells. 
Results: We could show that proteolytic processing of 
the IL-11R, resulting in a biologically active sIL-11R, is 
mediated by ADAM10 and members of the rhomboid-like 
family. Different structural traits of the IL-11R have an 
impact on the shedding efficiency, but we identified the 
stalk region as the main determinant of proteolysis. Using 
single amino-acid mutations, we found that the different 
proteases cleave at different positions within the IL-11R: 
a single arginine residue in the stalk is required for 
ADAM10-mediated shedding, while a juxtamembrane 
alanine residue is essential for cleavage by rhomboid-like 
proteases. Additionally, helix-destabilizing residues are 
needed for rhomboid-like cleavage. On the other hand, N-
glycosylation is required for efficient ADAM10-mediated 
processing of the IL-11R. 
Conclusion: While different traits of the IL-11R influence 
proteolytic processing, the main determinant is the stalk 
region. Furthermore, cleavage by different proteases is 
dependent on different amino-acid residues. These 
results allow for specific manipulation of these proteolytic 
pathways, e.g. through cleavage-site blocking antibodies 
which would then inhibit generation of the sIL-11R. 
Disclosure of Interest: None Declared 
 

P182 
PHYSIOLOGY AND MECHANISM OF INTERLEUKIN-1 
SIGNALLING REGULATION BY TRISTETRAPROLIN 
L. Sneezum1,*, P. Kovarik1 
1Department of Microbiology, Immunology and Genetics, 
Max Perutz Labs, Wien, Austria 
 
Introduction: Precise regulation of mRNA decay is 
fundamental for robust yet not exaggerated inflammatory 
responses to pathogens. The mRNA-destabilising protein 
tristetraprolin (TTP) is crucial for such regulation, as it 
selectively destabilises inflammation-associated mRNAs, 
most notably mRNAs of cytokines and chemokines. The 
significance of TTP is exhibited in the phenotype of TTP 
knockout mice, who develop normally but display 
progressive inflammation in several organs, coined the 
TTP deficiency syndrome. 
Results: TTP exhibits complex and yet poorly 
understood regulation. Transcriptome-wide data from our 
laboratory revealed that TTP regulates mRNA stability in 
cell type-specific ways resulting in distinct functions of 
TTP in different immune cells. How this cell-type specific 
behaviour is produced is unknown. Two particular targets 
of TTP, interleukin-1α (IL-1α) and interleukin-1β (IL-1β), 
were found to be differentially regulated at the level of 
mRNA stability in two different types of immune cell, 
macrophages and dendritic cells. The expression and 
activation of both IL-1α and IL-1β are highly regulated at 
many levels, but not much is currently known about their 
regulation at the level of mRNA stability. We have 
demonstrated that additionally knocking out the 
interleukin-1 receptor (IL-1R), through which both IL-1α 
and IL-1β signal, in TTP KO mice delays the onset and 
reduces the severity of the TTP deficiency 
syndrome. Expression analysis on an in vivo level 
indicates it is more likely IL-1β, rather than IL-1α, is 
driving the hyperinflammatory phenotype in TTP depleted 
mice. 
Conclusion: These findings indicate the significance of 
regulation of mRNA stability of IL-1β by TTP at an in vivo 
level, as well as the contribution of IL-1β 
signaling towards the TTP deficiency syndrome.  
References: Sedlyarov V., Fallmann J., Ebner F., 
Huemer J., Sneezum L., Ivin M., Kreiner K., Tanzer A., 
Vogl C., Hofacker I., Kovarik P. 2016. Tristetraprolin 
binding site atlas in the macrophage transcriptome 
reveals a switch for inflammation resoution. Mol Sys Biol. 
13;12(5):868. (doi: 10.15252/msb20156628) 
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IDENTIFICATION OF IL-18BP-PRODUCING CELLS IN 
A MODEL OF MACROPHAGE ACTIVATION 
SYNDROME  
M. Harel1,*, E. Rodriguez1, C. Girard-Guyonvarc'h2, G. 
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Introduction: Interleukin (IL)-18 is a pro-inflammatory 
cytokine, the activity of which is regulated by its natural 
inhibitor IL-18 binding protein (IL-18BP). If the balance 
between IL-18 and IL-18BP is dysregulated, abnormal 
levels of free bioactive IL-18 (fIL-18) are present in the 
circulation, as is the case in sera of patients with 
macrophage activation syndrome (MAS). We showed that 
endogenous Il-18bp exerts a protective role in a murine 
model of MAS induced by repeated injections of the TLR9 
agonist CpG. Il-18bp production is strongly increased in 
liver, lung, and spleen in this model, but its cellular origin 
is unknown. The aim of this study is to identify Il-18bp-
producing cells using bone marrow (BM) transfer and 
reporter mice.  
Methods: We studied the relative contribution of 
radioresistant and radiosensitive cells to Il-18bp 
production using BM transfer experiments between 
Il18bp-/- and WT mice. Lethally irradiated WT or Il18bp-/- 
recipient mice were reconstituted with WT or Il18bp-/- BM 
to create 4 groups: WT mice receiving WT BM (WT/WT), 
WT/Il18bp-/-, Il18bp-/-/WT, and Il18bp-/-/Il18bp-/-. The 
severity of CpG-induced MAS was assessed by recording 
body weight changes, spleen weight and blood cell 
counts. Circulating levels of Ifn-g, Cxcl-9, fIl-18 and Il-
18bp were determined by ELISA. Liver, lung and spleen 
mRNA levels for the same mediators were measured by 
RT-qPCR. In complementary experiments, we generated 
a knock-in (KI) line, carrying a nuclear tdTomato reporter 
inserted into the Il18bp gene (IL-18BPtomato mice), to 
visualize Il-18bp-producing cells by immunofluorescence 
(IF) and flow cytometry.  
Results: After BM transfer, increased severity of CpG-
induced MAS was only observed in Il18bp-/-/Il18bp-/- mice. 
Consistent with disease severity, an enhanced Ifn-γ 
signature and elevated serum fIl-18 levels were observed 
in Il18bp-/-/Il18bp-/- mice. Serum Il-18bp levels were 
undetectable in Il18bp-/-/Il18bp-/- mice, but were elevated 
and not different in the three other groups. Il18bp mRNA 
levels varied in the different organs examined, consistent 
with the relative contribution of radioresistant versus 
radiosensitive cells to Il18bp production. Indeed, following 
CpG stimulation, radioresistant cells were the main 
contributors in lung (90%) and liver (65%), whereas 
radiosensitive cells were the primary source of Il-18bp in 
the spleen (80%). In naïve tdTomato reporter mice, we 
identified two tdTomato+ cell populations in the spleen: 1) 
a large population of Ly6G+ tdTomato-intermediate 
neutrophils and 2) a small population of F4/80+ CD11b- 
red pulp macrophages, displaying a high tdTomato signal 
intensity. All circulating neutrophils were tdTomato+. In 
addition, we observed nuclear red fluorescence in liver 

F4/80+ macrophages and in stabilin-2+ Liver Sinusoidal 
Endothelial Cells (LSEC). 
Conclusion: Our preliminary results indicate that both 
radioresistant and radiosensitive cells contribute to Il-
18bp production after CpG stimulation. Using 
IL18BPtomato mice we observed that macrophages, 
neutrophils and LSEC are cellular sources of Il-18bp in 
naïve mice. Further characterization of Il-18bp expressing 
cells after CpG stimulation in KI mice is ongoing.  
Disclosure of Interest: None Declared 
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GM-CSF- AND IRF4-DEPENDENT SIGNALING IN 
MACROPHAGES ELEVATES CCL17 PRODUCTION 
REQUIRED FOR ZYMOSAN-INDUCED ARTHRITIS 
M.-C. Lee1,*, A. Fleetwood1, A. Achuthan1, J. Hamilton1, 
A. Cook1 
1The University Of Melbourne, Parkville, Australia 
 
Introduction: Pain is one of the most debilitating 
symptoms in many diseases with myeloid cells being 
implicated. We have previously shown that GM-CSF-
>Interferon regulatory factor 4 (IRF4)->CCL17 pathway is 
active in monocytes and macrophages in vitro and is 
important for arthritic pain and disease development. The 
Aim of the current study is to investigate the relevance of 
the GM-CSF->IRF4->CCL17 pathway in myeloid cells for 
zymosan-induced arthritis (ZIA) pain and disease 
development. 
Methods: ZIA was induced in Rag1-deficient and wild-
type (WT) mice. Prophylactic and therapeutic treatment 
with anti-Ly6G (for depleting neutrophils), anti-CSF-1 (for 
depleting macrophages), anti-GM-CSF and anti-CCL17 
was evaluated. Development of pain (assessment of 
weight distribution) and disease (histology) were 
assessed. Zymosan-elicited peritoneal macrophages, 
harvested from GM-CSF-, IRF4- and CCL17-deficient 
mice were phenotypic analyzed via flow cytometry, ELISA 
and qPCR. 
Results: ZIA pain and disease was found unaffected in 
Rag1-/- mice. Prophylactic, but not therapeutic, depletion 
of neutrophils or macrophages was effective in 
ameliorating ZIA pain and disease development. This 
data suggests that myeloid, but not lymphoid, cell-
dependent infiltration is important for initiating ZIA pain 
and disease. Furthermore, therapeutic blockade of the 
GM-CSF->IRF4->CCL17 pathway effectively abolished 
pain and disease progression. Phenotypic analysis of 
zymosan-elicited peritoneal macrophages showed that 
GM-CSF and IRF4, but not CCL17, modulate the 
macrophage phenotype (i.e. MHCII expression, IL-10 
secretion and Arg-1 mRNA expression), with CCL17 
expression being dependent on both GM-CSF and IRF4. 
Conclusion: While neutrophils and macrophages are 
important for initiating ZIA, GM-CSF- and IRF4-
dependent signaling in macrophages elevates CCL17 
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production, which is required for ZIA pain and disease 
progression. 
Disclosure of Interest: None Declared 
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CD28 RECEPTOR DIMER INTERFACE CONTROLS B7 
COLIGAND ENGAGEMENT AND SIGNALING FOR 
PRO-INFLAMMATORY CYTOKINE EXPRESSION 
R. Kaempfer1,*, Z. Rotfogel1, A. Popugailo1, M. Levy1, O. 
Turgeman1, D. L. Barnard2 
1Biochemistry and Molecular Biology, The Hebrew 
University-Hadassah Medical School, Jerusalem, Israel, 
2Institute for Antiviral Research, Utah State University, 
Logan, Utah, United States 
 
Introduction: Inflammatory cytokine expression is critical 
for protective immunity, yet pathogens often elicit an 
excessive response harmful to the host. Full T-cell 
activation requires interaction between the costimulatory 
receptors CD28 and B7. In the extracellular domain of 
CD28, a β-barrel, the homodimer interface is located 
remotely, at the opposite pole, from the binding site for 
the two B7 co-ligands, B7-2(CD86) and B7-1(CD80) 
expressed on antigen-presenting cells. Here, we 
demonstrate a pivotal role for the CD28 homodimer 
interface in regulating intercellular B7/CD28 receptor 
engagement and thereby, pro-inflammatory signaling 
through the costimulatory axis. 
Methods: We created short peptide mimetics derived 
from distinct parts of the human CD28 homodimer 
interface, located one hundred amino acids apart within 
the CD28 extracellular domain. We examined the ability 
of such mimetic peptides to inhibit intercellular 
engagement of B7-2 with CD28 and of B7-1 with CD28, 
to inhibit signaling through CD28, to attenuate 
inflammatory cytokine induction in human PBMC, and to 
protect mice from lethal influenza A virus infection. 
Results: We show that short (8-10 amino acid) peptide 
mimetics of the self-adhesive CD28 dimer interface and a 
phage display peptide, selected for its affinity for the 
CD28 dimer interface, each inhibit the B7/CD28 
interaction and formation of intercellular B7/CD28 
synapses, and attenuate signaling through CD28 for 
inflammatory cytokine expression. Mimetic peptides 
derived from distinct portions of the CD28 dimer interface 
inhibit intercellular B7-2/CD28 receptor engagement and 
even the far tighter B7-1/CD28 interaction, attenuating 
thereby signaling through CD28 for inflammatory cytokine 
production, yet leaving a basal response intact. We 
illustrate the in-vivo relevance of this control mechanism 
in a prominent example of inflammatory cytokine storm. 
Such a CD28 dimer interface mimetic protects mice from 
death by pandemic H1N1 and even avian H5N1 influenza 
A virus infection in synergy with an antiviral drug dosed 
sub-therapeutically, while dampening excessive induction 
of inflammatory cytokines associated with lethality, 

reducing pulmonary levels of IFN-γ, IL-1α, IL-1β and IL-6 
as well as the chemokine MCP-1, and restoring arterial 
oxygen saturation levels.  
Conclusion: Our results reveal that the CD28 
homodimer interface controls B7/CD28 receptor 
engagement and pro-inflammatory signaling through the 
B7/CD28 axis and demonstrate the protective potential 
against severe infection of attenuating, via the remote 
CD28 dimer interface, B7/CD28 receptor engagement, to 
forestall thereby pathological over-expression of 
inflammatory cytokines. Selective targeting of the 
B7/CD28 costimulatory axis through the CD28 
homodimer interface provides a novel, host-oriented 
strategy for preventing lethal host inflammatory 
responses to infections, exemplified here with influenza 
virus. 
Disclosure of Interest: None Declared 
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ORAL ADMINISTRATION OF PHYTOCANNABINOID 
Β-CARYOPHYLLENE INCREASE SERUM 
ADIPONECTIN LEVELS WICH CORRELATES WITH 
IMPROVEMENT IN DEPRESSION-ASSOCIATED 
BEHAVIOR IN A MURINE MODEL OF OBESITY 
R. I. Lopez1,*, N. N. Franco-Arroyo1, J. M. Viveros-
Paredes1, A. M. Sanchez-Sanchez1, K. Sanchez-Reyes1 
1Farmacobiología, Universidad de Guadalajara, 
Guadalajara, Mexico 
 
Introduction: Obesity is a global health problem, linked 
to changes in behavior associated with stress and anxiety 
in part due to hormonal changes, among which the low 
level of adiponectin is relevant. Nutraceuticals, products 
of food origin, can be incorporated into the diet to obtain a 
therapeutic effect. The aim of our study was to evaluate 
the effect of β-caryophyllene (BCP) in serum adiponectin 
levels and behavioral changes in an induced obesity 
model on mice. 
Methods:  Male C57BL/6 mice of 6-7 weeks of age and 
20-25 g of body weight were randomly assigned to 
experimental groups: 1) “STD”, consumption of standard 
diet, oral administration of vehicle; 2) “HFD”, consumption 
of high-fat diet, oral administration of vehicle; 3) 
“BCP50”,  consumption of high-fat diet, oral 
administration of BCP at 50mg/kg/day. Dietary intake and 
oral administration were performed through 16 weeks 
where the vehicle (saline+4% tween-80) or treatment was 
administered from the first to the last day. At the end of 
16 weeks, total blood was collected and serum was 
separated to perform adiponectin quantification through 
MILLIPLEX MAP Mouse Adipokine Magnetic Bead Panel 
(Merck Millipore, USA) and Luminex Magpix system 
(Merck Millipore, USA). Behavioral tests were performed 
at the end of the protocol, conformed by tail-suspension 
test and forced swimming test. Data were analyzed by 
Kruskall-Wallis test Dunn´s post hoc test. For the 
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correlation between adiponectin and behavioral results, 
two-tailed Spearmean correlation was performed. 
Results: Compared to the HFD group, BCP treatment 
increased the serum adiponectin levels (p<0.05). On the 
other hand, BCP improved the depressive-behavior in 
tail-suspension (p<0.01) and forced swimming test 
(p<0.05). The adiponectin levels were negatively 
correlated with % of immobility in both tail-suspension 
(p<0.05) and forced-swimming test (p<0.05) in treated 
group. 
Conclusion: BCP oral consumption stimulated a higher 
production of adiponectin and improved behavioral 
impairments present in our obesity model. As mentioned 
by Jing Liu (Proc Natl Acad Sci USA, 2012), [1] 
adiponectin has an important role depressive-like 
behavior. In our work, a negative correlation between 
adiponectin serum levels and a depressive-like behavior 
was shown. Thus, BCP can be a promising alternative in 
the treatment of obesity and the behavioral impairment 
associated with this disease. 
References: [1] Liu, Jing, Ming Guo, Di Zhang, Shao-
Ying Cheng, Meilian Liu, Jun Ding, Philipp E. Scherer, 
Feng Liu, y Xin-Yun Lu. «Adiponectin Is Critical in 
Determining Susceptibility to Depressive Behaviors and 
Has Antidepressant-like Activity». Proceedings of the 
National Academy of Sciences of the United States of 
America 109, n.o 30  
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COMPUTER MODEL OF A GATEWAY OF IMMUNE 
CELLS ACROSS BLOOD-BRAIN BARRIER 
S. Yamada1,*, A. Yoshimura2, D. Kamimura3, M. 
Murakami3 
1Okayama University of Science, Okayama, 2Keio 
University, Tokyo, 3Hokkaido University, Sapporo, Japan 
 
Introduction: The central nervous system (CNS) is an 
immune-privileged tissue protected by the blood-brain 
barrier (BBB) that limits exchanging substances and cells 
from blood flow. However, in the neuroimmunological 
diseases, e. g., multiple sclerosis (MS), the immune cells 
infiltrate to CNS. We found the invasion of autoreactive T 
cells (pathogenic T cells) to CNS via the 5th lumbar 
spinal cord (L5) via a gravity-mediated neural activation 
by using a transfer EAE, a mouse model of MS. We 
named this neuroimmune interaction as the gateway 
reflex. Moreover, we found the L5 vessels are activated 
by noradrenaline, which is expressed by regional 
sympathetic nerve pathway, followed by a simultaneous 
activation of NFκB and IL-6-STAT3 in the vascular 
endothelial cells to induce chemokines including CCL20, 
a chemotactic factor for pathogenic Th17 cells. To 
investigate a detailed molecular mechanism of the 
development of EAEs, we developed the computer model 
of the gateway reflex. To prove the key role of IL-6-

STAT3 pathway in autoimmune diseases, we employed 
F759 mouse, in which the tyrosine residue of 759 in 
gp130 was changed to phenylalanine and a negative 
regulator of IL-6 signaling (SOCS3) can not bind to the 
mutated gp130. Then F759 mice spontaneously develop 
IL-6- and CD4+ T cell-dependent arthritis. F759 mice 
indeed enhanced the EAE development comparing to 
wild type mice. The co-activation of the NFκB and IL-6-
STAT3 pathway in the endothelial cells is important for 
the EAE development via the gateway. 
  
Methods: The model contains the following reactions; (1) 
gravity-mediated activation of sympathetic nerve to 
release noradrenaline around blood vessels of L5 cord, 
(2) partial activation of NFκB pathway in vascular 
endothelial cells of L5 cord, (3) the production of CCL20 
by vascular endothelial cells of L5 vessels after the 
activation of NFκB and STAT3 followed by pathogenic 
Th17 cell accumulation at the L5 vessels, (4) the 
production of cytokines such as IL-6, IL-17, TNFα etc. 
from Th17 stimulate NFκB and STAT3 pathways in 
endothelial cells and fibroblastic cells in L5 cord in the 
presence of antigen presentation in L5 cord, and (5) 
breaching of the BBB due to enhanced production of 
cytokines and chemokines in L5 to accumulate various 
immune cells from the blood. The resulted immune cell 
infiltration in L5 cord develops the EAE disease including 
the paralysis of tail and forefeet. These reactions are 
described in differential equations and solved 
mathematically by using Runge-Kutta-Gill method. 
Results: The model produced the gateway formation 
based on the co-activation of the NFκB and IL-6-STAT3 
pathway in L5 vascular endothelial cells. The dependency 
on the firing rate of the sympathetic nerves and on the 
transfer EAE was calculated. And the differences of the 
EAE development between F759 mice and wild-type mice 
were also calculated. From the simulation results, we 
predicted that F759 mice showed more invasions of 
immune cells including pathogenic Th17 cells in the wider 
area. The experimental results were consistent with the 
prediction. 
Conclusion: The accumulation of cytokines (especially 
IL-6) in in-side space of vascular endothelial cells was 
important. The observed differences of invaded 
pathogenic Th17 cells between F759 mice and wild-type 
mice were consistent with the prediction from the 
simulation. 
Disclosure of Interest: None Declared 
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INTERLEUKIN-17D PROMOTES PATHOGENICITY 
DURING INFECTION BY SUPPRESSING CD8 T CELL 
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Introduction: The IL-17 family of cytokines is closely 
linked to host defense and immune response. Each 
cytokine in this family plays a unique and non-redundant 
function in infection, autoimmunity, and cancer. IL-17D is 
a novel cytokine in the IL-17 family of cytokines that has 
not been extensively investigated.  
Conclusion: To comprehensively understand the roles of 
IL-17D in inflammation and host defense, we examined 
IL-17D-deficient animals in steady state and during 
inflammation. While IL-17D was redundant in several 
acute and chronic inflammation models, IL-17D-deficient 
mice were resistant to Listeria infection. A deficiency in 
IL-17D also resulted in less weight loss with reduced 
pathogen burden during influenza A virus infection. 
During infection, the loss of IL-17D resulted in 
compromised CD8 T cell activity. CD8 T cell depletion in 
IL-17D-deficient mice restored the bacterial burden to a 
level similar to that found in WT mice. Similarly, IL-17D-
deficient mice in a RAG-deficient background had no 
difference in bacterial and viral burden compared to WT 
mice. IL-17D controlled CD8 T cell activity in part by 
suppressing the function of dendritic cells. We found that 
IL-17D from the non-hematopoietic 
compartment regulates protective immunity during 
infection. Together, our data led to the identification of IL-
17D as a critical cytokine during intracellular bacteria and 
virus infection that suppresses the activity of CD8 T cells 
by regulating dendritic cells.   
Disclosure of Interest: None Declared 
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INVESTIGATING KINASE-DEPENDENT AND -
INDEPENDENT FUNCTIONS OF TYK2 IN DENDRITIC 
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Introduction: Tyrosine kinase 2 (TYK2) is a member of 
the Janus Kinase (JAK) family of non-receptor tyrosine 
kinases which mediates cytokine signaling by 
phosphorylation of signal transducer and activator of 
transcription (STAT) proteins. Loss of TYK2 impairs this 
canonical signaling. Introducing a kinase-inactive version 
of TYK2 (Tyk2K923E) phenocopies complete loss of TYK2 

with respect to canonical cytokine signaling. Furthermore, 
mice with a complete loss of TYK2 (Tyk2-/-) show an 
impairment in NK cell maturation which is partially 
restored by TYK2K923E indicating a kinase-independent 

role of TYK2 in NK cell maturation. Additionally, we found 
that NK cell-specific loss of TYK2 does not impact NK cell 
maturation, whereas the loss of TYK2 in dendritic cells 
(DCs) impairs NK cell maturation. Following these 
findings, we have used next generation sequencing 
technologies to further investigate kinase-dependent and 
-independent functions of TYK2 in DCs. 
Methods: DCs were collected from the homeostatic 
spleens of sex- and age-matched WT, Tyk2-/- and 
Tyk2K923E mice using lineage negative selection. DCs 
were FACS-sorted for CD11c+ MHCII+ conventional DCs 
(cDCs). This cell population was used for SMART-SEQ2, 
ATAC and ChIP sequencing to compare levels of 
transcription, accessibility of chromatin regions and 
histone marks. Additionally, single-cell RNA sequencing 
was performed for subsets of DCs, specifically cDCs and 
plasmacytoid DCs (pDCs). Bioinformatics analysis 
included: filtering to exclude doublets and dead cells, 
clustering with PCA and the Louvain algorithm. Clusters 
were displayed with a tSNE plot and differential gene 
expression analysis was done with the Wilcox rank-sum 
test, where groups of differentially expressed genes were 
grouped by GO annotation. 
Results: From single cell sequencing of WT, Tyk2-/- and 
TYK2K923E DCs, we found over 200 genes differentially 
expressed in Tyk2-/- and TYK2K923E DCs compared to WT 
cells. Additionally, we identified 68 genes which differ in 
expression between Tyk2-/- and Tyk2K923E DCs. From 
combinations of differentially expressed genes we found 
numerous GO annotations indicating changes in 
translation as well as antigen presentation between 
Tyk2K923E and Tyk2-/- DCs. Furthermore, we identified DC 
subsets in WT, Tyk2-/- and Tyk2K923E mice, with all 
genotypes equally expressing marker genes for cDCs 
and pDCs. Analysis of DC subset-specific differentially 
expressed genes is underway. 
Conclusion: We show a comprehensive single-cell 
sequencing dataset of WT, Tyk2-/- and Tyk2K923E DCs. 
From this dataset we are now able to address kinase-
dependent and -independent functions of TYK2, 
specifically in DCs. 
  
Funding: Austrian Science Fund FWF F6101, F6106 
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Introduction: Telmisartan, widely prescribed for the 
treatment of hypertension, has an anti-inflammatory 
property in addition to being an angiotensin II type 1 
receptor antagonist. This study was carried out to explore 
the influence of telmisartan upon the elaboration of 
inflammatory mediators in murine macrophages activated 
with lipopolysaccharide (LPS) prepared from Prevotella. 
intermedia, a periodontal pathogen, as well as its 
molecular mechanisms. 
Methods: LPS from P. intermedia ATCC 25611 was 
isolated employing the standard hot phenol-water 
protocol. Conditioned culture media were assayed for NO 
and IL-1β. Real-time PCR and immunoblotting were 
conducted to quantify mRNA and protein expression, 
respectively. NF-κB-dependent SEAP reporter assay was 
performed using a reporter cell line. 
Results: Telmisartan significantly inhibited P. intermedia 
LPS-evoked generation of iNOS-derived NO and IL-1β as 
well as their gene expressions in RAW264.7 cells. 
Telmisartan treatment of LPS-activated cells significantly 
up-regulated Arg-1 and Ym-1, which are specific markers 
of M2 macrophages. Telmisartan caused a significant 
increase in HO-1 expression in cells stimulated with P. 
intermedia LPS, and its inhibitory action against NO 
production was apparently reversed by treatment with 
SnPP, an HO-1 inhibitor. Phosphorylation of STAT1 and 
STAT3 evoked by LPS was attenuated by telmisartan. 
Telmisartan inhibited P. intermedia LPS-evoked 
generation of NO and IL-1β independently of PPAR-γ 
activation. In addition, activation of NF-κB as well as JNK 
and p38 signaling induced by LPS was not modulated by 
telmisartan. 
Conclusion: Telmisartan is a potent inhibitor of P. 
intermedia LPS-evoked generation of NO and IL-1β in 
RAW264.7 cells and promotes macrophage phenotype 
switching toward the M2 phenotype. Telmisartan may 
have potential to be developed into host modulatory 
agent for inflammatory periodontal disease, although 
additional studies are needed to confirm the therapeutic 
effect. 
Disclosure of Interest: None Declared 
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INTERLEUKIN 4 UP-REGULATES GLUCOSE UPTAKE 
IN ADIPOCYTES BY INSULIN-INDEPENDENT 
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Molokotina1, E. Zubkova1, E. Shevchenko1, A. 
Vorotnikov1, M. Menshikov1, Y. Parfyonova1 
1National Medical Research Centre for Cardiology, 
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Introduction: Obesity-associated latent inflammation in 
adipose tissue is a potential cause of systemic insulin 
resistance (IR) and type 2 diabetes mellitus (T2DM). 
Previous studies have demonstrated that anti-
inflammatory cytokine interleukin 4 (IL-4) improves insulin 
sensitivity in animal models of T2DM. We aimed to 
investigate possible mechanisms of IL-4 action in 
adipocytes and effects on insulin sensitivity in lipid-
induced IR cell model. 
Methods: Adipocytes 3T3-L1 were treated with 
recombinant IL-4 (50 ng/ml) or transduced with IL-4 gene. 
Then we exposed adipocytes to 1 mM palmitate to induce 
IR and analyzed their insulin sensitivity by activation of 
insulin signaling (phosphorylation of IRS-1 (Y612), Akt 
(S473, T308), AS160 (S318)) and [3H]-2-deoxiglucose 
([3H]-2DG) uptake. Activation of STAT6 was determined 
by phosphorylation of Y641 and STAT6 nuclear 
translocation observed in confocal microscopy. Protein 
expression after IL-4 treatment was evaluated by shotgun 
proteomic study using HPLC-MS system. 
Results: We identified protective effect of IL-4 on insulin 
signaling activation in lipid-induced IR model. Moreover, 
recombinant IL-4 and IL-4 expression increased basal 
[3H]-2DG uptake. IL-4 activated STAT6 phosphorylation 
and nuclear translocation in adipocytes. Proteomic data 
indicated that IL-4 regulates metabolic processes in 
adipocytes (45 genes), especially, upregulates essential 
mitochondrial proteins (7 genes). 
Conclusion: IL-4 improves insulin sensitivity of 
adipocytes under hyperlipidemic conditions. We suggest 
that IL-4 increases basal ability of adipocytes to uptake 
glucose through STAT6-dependent mechanisms leading 
to mitochondrial metabolic switch. 
This work was supported by Russian Foundation for 
Basic Research, grant #18-015-00398. 
References: 1. Chang, Y. H., et al. "Regulation of 
glucose/lipid metabolism and insulin sensitivity by 
interleukin-4." International journal of obesity 36.7 (2012): 
993. 
2. Wu, Davina, et al. "Eosinophils sustain adipose 
alternatively activated macrophages associated with 
glucose homeostasis." Science 332.6026 (2011): 243-
247. 
3. Lee, Seong Eun, et al. "Growth differentiation factor 15 
mediates systemic glucose regulatory action of t-helper 
type 2 cytokines." Diabetes 66.11 (2017): 2774-2788. 
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Introduction: The emerging role of IL-33 as a key 
molecular player in the development and propagation of 
widespread inflammatory diseases has established the 
need for effective IL-33 targeting therapies. Exposure to 
fungal aeroallergens such as A. alternata allergens, has 
been unequivocally associated with increased asthma 
severity. A. alternata-specific serine protease activity 
causes rapid IL-33 release, which underlies the 
development of a robust Th2 inflammation and 
exacerbation of allergic airway disease. Targeting of IL-
33 is therefore believed to be a potential novel strategy 
for the treatment of allergic asthma. 
In this study, we describe a novel treatment option for 
allergic airway disease targeting IL-33. We show that a 
recombinant fusion protein, termed IL-33trap, consisting 
of the extracellular domains of IL-33 receptor (ST2) and 
its co-receptor IL-1RacP, is able to neutralize IL-33 
released in response to A. alternata and to reduce lung 
inflammatory responses in a murine model. 
  
Methods: An exacerbation model of allergic asthma was 
established in which C57BL/6 J mice were sensitized and 
subsequently challenged by intratracheal administration 
of A. alternata extract. The IL-33trap was co-administered 
during the challenge phase. 24 hours after the final 
challenge, airway inflammation and lung function were 
evaluated. The presence of inflammatory cells in the 
bronchoalveolar lavage (BAL) fluid and lung was 
analyzed by flow cytometry. Th2 cytokine levels in lung 
homogenate were measured by ELISA. Lung expression 
of genes regulating goblet cell metaplasia and mucus 
production was quantified by qRT-PCR. Airway 
hyperresponsiveness (AHR) was assessed using 
increasing concentrations of methacholine and 
broadband forced oscillations (flexiVent, SCIREQ, 
Montreal, Qc, Canada). Statistical analyses were 
performed using 1-way ANOVA followed by Fischer’s 
Least Significant Difference test with GraphPad Prism 
software (v7.01; GraphPad Software, La Jolla, Calif). 
Results: IL-33trap delivery at the challenge phase 
strongly attenuated allergic responses in sensitized mice 
challenged with A. alternata. This was reflected by the 
significant reduction of lung eosinophilia, DCs number 
and lymphocytosis. Likewise, ILC2 and increased 
production in the lung of Th2 cytokines associated with 
asthma, such as IL-5, IL-13 and IL-4, was also blunted by 
IL-33trap. Furthermore, increased mRNA expression of 
MUC5AC, SPDEF and AGR2 was strongly reduced by 
administration of IL-33trap. Finally, IL33trap treatment 
attenuated A. alternata-induced AHR. 
Conclusion: Together, our data demonstrate the great 
potential of IL-33trap as an antagonist of IL-33 in a 
preclinical mouse model of acute allergic airway 
inflammation, which may be an interesting lead towards 
the development of novel approaches for the treatment of 
asthma and other inflammatory diseases. Currently, we 

are further optimizing the IL-33trap for future translational 
studies. In this context, we aim to improve the 
pharmacokinetic properties of IL33trap by engineering 
FcRn recycling into the IL-33trap molecule by means of 
genetic fusion to serum albumin binding nanobodies, and 
by reducing the glycosylation complexity and 
heterogeneity of the IL-33trap. Our most recent results 
will be presented at the meeting.  
Disclosure of Interest: None Declared 
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1Thermo Fisher Scientific, Wien, Austria, 2Thermo Fisher 
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Introduction: Pollen-allergic rhinitis is driven by the 
cellular release of inflammatory mediators upon pollen 
exposure. Nasal challenge with pollen extracts is a 
research tool to understand the local, cellular events 
triggering allergic airway inflammation, where 
measurement of inflammatory mediator release following 
a nasal challenge may reveal the molecular mechanisms 
of allergic airway inflammation. 
Methods: In this study, a nasal challenge was performed 
by spraying 100 μl of grass allergen extract into both 
nostrils of one individual. Then Nasosorption, a minimally-
invasive serial respiratory sampling method, was used to 
sample mucosal lining fluid (MLF) in the nose for 
temporal profiling of inflammatory cytokines. 
To overcome sample volume limitation and enable a 
highly sensitive early cytokine detection post allergen 
exposure, Invitrogen’s ProQuantum immunoassays 
(www.thermofisher.com/proquantum) for IL-5, IL-13, 
Eotaxin, IL-6 and IL-8 were used for this purpose. 
Utilizing proximity-based amplification technology, the 
ProQuantum platform offers signal detection and 
amplification capabilities of qPCR to achieve a highly 
sensitive immunoassay with a simplified homogenous 
workflow and a minimum 2 µl sample consumption. 
Results: These innovative immunoassay tools could 
prove useful in uncovering inflammation marker profiles in 
MLF samples by capturing early (0-120 min) and late 
(120-480 min) phase airway inflammation. Result show 
all cytokines elevated in late phase. Some of the 
measured proteins increased dramatically and the 
kinetics of eosinophil and Th2 related cytokines are 
closely related. 
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Conclusion: These first data support the suitability of 
ProQuantum immunoassays to further evaluate type 2 
airway inflammation biomarker with the potential as a 
diagnostic tool, allowing for the determination of individual 
endotypes of allergic rhinitis patients. 
Disclosure of Interest: None Declared 
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Introduction: Dendritic cells (DCs) are specialized 
antigen-presenting cells that play a crucial role in T helper 
(Th) cell differentiation and mediating pathogenesis of 
various immune and inflammatory diseases. Human 
airway DCs comprise conventional DCs (cDCs) and 
plasmacytoid DCs (pDCs), of which the cDCs lineage 
consists of cDC type 1 (cDC1) and cDC type 2 (cDC2). 
These DCs subsets differ in ontogeny and functional 
properties in immune response. Thus, our study aimed to 
evaluate the expression of different dendritic cell subsets 
in nasal mucosa of patients with allergic rhinitis (AR) and 
chronic rhinosinusitis (CRS), subdivided into eosinophilic 
CRS (ECRS) and non-eosinophilic CRS (NECRS), 
compared with healthy subjects. 
Methods: Nasal polyp tissues or ethmoid mucosa from 
patients undergoing endoscopic sinus surgery or 
septoplasty were collected. The expression of DCs was 
investigated by flow cytometry via surface markers 
including BDCA-1 (CD1c) for cDC1, BDCA-3 (CD141) for 
cDC2, and BDCA-2 (CD303) for pDC. 
Immunofluorescence (IF) staining was used to visualize 
Th1, Th2, and regulatory T cell (Treg). 
Results: In subjects with AR, the levels of BDCA-1+cDC 
and BDCA-2+pDC were comparable regardless of the 
presence or absence of CRS. Notably, BDCA-3+cDC 
levels significantly decreased in CRS patients, more 
reduced in ECRS than in NECRS, compared to non-CRS 
patients. In subjects with CRS, the expression of BDCA-
3+cDC decreased in patients with accompanying AR; 
more reduced in multiple allergens sensitization. 
Consequently, the IF result showed CD4+ CD25+ Foxp3+ 
Treg cell expression was significantly decreased in CRS 
patients with AR compared to those without AR. 
Furthermore, the level of BDCA-3+cDC was also inversely 

related with preoperative CT scores, serum eosinophils 
and IgE levels. 
Conclusion: We suggest that BDCA-3+cDC may play an 
essential role in immunoregulation and induction of 
clinical tolerance. Reduced frequency of BDCA-3+cDC 
followed by impaired Treg expression in CRS patients 
with AR might reflect the mechanism of severe 
inflammation in patients of CRS combined with AR. We 
are currently under investigation on the relation between 
cytokine expression and BDCA-3+cDC level with patients' 
symptom scores. 
Disclosure of Interest: None Declared 
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Introduction: Simple and reliable animal models 
representing human phenotype of a targeted disease will 
facilitate understanding disease pathogenesis as well as 
development of therapeutic interventions. Although 
several murine models have been established to 
understand human asthma, most of animal models 
require anesthesia procedure resulting in variability 
among the testing individual animals with the lack of 
severe asthma accompanied with Th17 and neutrophilic 
responses. Because dendritic cells (DCs) are known to 
play an important role in initiating and maintaining 
asthmatic inflammation, we here developed a severe 
asthma model using adoptive transfer of allergen-loaded 
DCs. 
Methods: Ovalbumin (OVA)-loaded bone marrow derived 
DCs (BMDCs) were injected intravenously (i.v.) three 
times to C57BL/6 mice with or without intraperitoneal 
(i.p.) sensitization of OVA allergen. 
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Results: Mice receiving i.v. OVA-BMDCs developed 
severe lung inflammation compared with conventional 
intranasal (i.n.) OVA challenged asthma model in terms 
of the elevations of systemic IgE and IgG1 responses, 
and Th2-associated IL-5 and IL-13 cytokines, Th2/Th17-
type T-cell responses, and the increase of cellular 
components such as eosinophils, neutrophils, and goblet 
cell hyperplasia in the lungs. In addition, these asthma-
related immune factors and the severity of inflammation 
were correlated with the transferred number of OVA-
BMDCs, indicating that the disease severity and the 
disease type of asthma may be controlled by this method 
according to the experiment purposes. In addition, this 
model confers less variation among the tested individuals 
than a conventional model. 
Conclusion: In summary, we successfully established 
murine model of asthma using i.v. transfer of allergen-
loaded BMDCs without anesthesia. Th2/Th17-skewed 
asthma accompanied with eosinophil /neutrophil 
infiltration using this method will be useful to understand 
the pathogenesis of human refractory asthma and serve 
as a novel tool to evaluate immunological interventions 
and newly introduced drugs. 
Disclosure of Interest: None Declared 
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Introduction: Fms-like tyrosine kinase 3 ligand (Flt3L) is 
an important growth factor for the development of 
dendritic cells (DCs). However, the fundamental role of 
Fms-like tyrosine kinase 3 (Flt3) in allergic airway 
inflammation is not understood. Thus, we investigated the 
phenotypic and immunologic effects of Flt3 using Flt3 
receptor-knockout (KO) mice and a model of allergic 
airway inflammation. 

Methods: We challenged Flt3-KO and wild-type (WT) 
C57BL6/J mice with ovalbumin (OVA) or house dust 
mites to investigate its role in allergy asthma. 
Results: In the OVA-challenged model, total DCs and 
CD11b+ DCs were significantly decreased in Flt3-KO 
mice, and notably, CD103+ DCs were virtually absent. 
Further, lung inflammatory and goblet cells were 
increased in Flt3-KO mice compared to those in WT 
mice. Consequently, serum OVA-specific IgE levels and 
IL-13 and OX40 ligand (OX40L) in the lung were 
significantly elevated in Flt3-KO mice compared to those 
in WT mice. Bone marrow-derived DCs (BMDCs) of Flt3-
KO mice expressed higher levels of OX40L and IL-10 
than those of WT mice when exposed to allergens. CD4+ 
T cells co-cultured with BMDCs from Flt3-KO mice 
produced higher levels of IL-5 and IL-13, but lower levels 
of IL-17 and IFN-γ, as compared to those from WT mice. 
Finally, mice receiving OVA-BMDCs from Flt3-KO mice 
exhibits more severe lung inflammation compared to 
those receiving OVA-BMDCs from WT mice. 
Conclusion: In summary, Flt3-KO mice are associated 
with comparable or relatively severe asthma compared 
with WT mice, even though DCs, and in particular 
CD103+DCs, are deficient. This suggests that Flt3-
independent DCs (remnant DCs of Flt3-KO mice) exhibit 
potential polarization towards a Th2-type immune 
response. 
  
Disclosure of Interest: None Declared 
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Introduction: Drug repositioning is the application of 
known drugs and compounds to treat new diseases and 
is the process of identifying new uses for drugs outside 
the scope of their original medical indication. Rifampicin 
is mainly used for the treatment of tuberculosis. In this 
study, we investigated the effect of rifampicin on atopic 
diseases, such as atopic dermatitis (AD) and asthma, in 
vivo and in vitro. 
Methods: AD and asthma was induced in NC/Nga mice 
and induced in BALB/C mice, respectively, and then the 
mice were treated with rifampicin by oral administration 
for in vivo study. We next examined whether rifampicin 
has anti-atopic activity via suppression of mast cell 
activation for in vitro study. 
Results:   
In AD animal experimental model, the severity score and 
scratching behavior were alleviated in the rifampicin-
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treated group. Serum immunoglobulin E (IgE) and 
interleukin-4 (IL-4) levels were also ameliorated in mice 
treated with rifampicin.  
In asthma animal experimental model, the inflammatory 
responses were alleviated in the rifampicin-treated group. 
The level of inflammatory cytokines was decreased in 
bronchoalveolar lavage fluid (BALF) from mice treated 
with rifampicin.  
Rifampicin suppressed the release of β-hexosaminidase 
and histamine from human mast cell (HMC)-1 stimulated 
with compound48/80. Treatment with rifampicin also 
inhibited secretion of inflammatory mediators, such 
as tumor necrosis factor-α (TNF-α) and prostaglandin D2 

(PGD2), in mast cells activated by compound 48/80. The 
mRNA expression of cyclooxygenase 2 (COX-2) was 
reduced in the cells treated with rifampicin in a 
concentration-dependent manner 
  
  
Conclusion:   
Our findings suggest that rifampicin has efficacy and 
could be applicable to develop potent therapeutic reagent 
for the treatment of atopic diseases.  
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Introduction: The incidence of pulmonary complications 
caused by nontuberculous mycobacteria (NTM) and 
asthma is globally rising. Mycobacterium avium-
intracellulare complex (MAC) infection is the leading 
cause of worldwide NTM pulmonary disease. In clinical 
setting, MAC pulmonary disease is regarded as an 
obstacle to control asthma. However, to our best 
knowledge, there has been no experimental research for 
the effect of comorbidity of MAC and asthma on disease 
progression and severity. Therefore, we aimed to 

investigate the pathogenesis of these diseases in a 
murine model of comorbidity.  
Methods: First, a mouse model was established using 
ovalbumin (OVA) and MAC infection to compare the 
immunological and pathological consequences for 
comorbid model by comparing with each single disease.  
Results: Notably, comorbid group displayed a 
remarkable increase in bacterial burden and severe 
inflammatory lesions compared to each single-disease 
groups. Interestingly, the frequency of monocyte-derived 
immune cell populations such as alveolar macrophages, 
infiltrated macrophages and dendritic cells significantly 
decreased in the infection group accompanied by asthma 
compared to the MAC-infected group. In addition, 
eosinophils and neutrophils were more infiltrated into the 
lungs in the comorbidity group compared to other groups. 
Furthermore, significantly boosted frequency of MAC- 
and allergen-specific IFN-γ+ CD8+ T cell population was 
observed in the comorbidity group compared to MAC-
infection only or asthma group. 
Conclusion: We are currently under investigation on how 
MAC- and allergen-specific IFN-γ+ CD8+ T cells are 
associated with disease progression and severity. 
Disclosure of Interest: None Declared 
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BIOMARKERS IN INFLUENZA DONOR SAMPLES. 
B. Schwartz1, G. Kisiel1, A. Panday1, K. Skup1, W. Clark1, 
T. Lavoie1,* 
1PBL ASSAY SCIENCE, Piscataway, United States 
 
Introduction: Developing panels of biomarkers to 
distinguish between different disease states is an active 
area of research.  Toward an understanding of 
biomarkers for acute viral diseases we have examined 
Influenza serum in comparison to healthy donors.   
Methods: We determined the levels of Interferon (IFN) 
Alpha, Beta, and Gamma in the Serum of 38 Influenza 
and 65 healthy donors using commercial assays.  All 
patient samples were commercially sourced.  
Additionally, we measured Neopterin, Beta-2 
Microglobulin (B2M) and CXCL-10 as biomarkers for IFN 
Activity and investigated several other inflammatory 
cytokines through electrochemiluminescence.  All assays 
were performed according to the manufacturers protocol.  
We also analyzed IFN-Omega levels using a newly 
developed ultra-sensitive single molecule assay with 
sensitivity down to 0.04 pg/ml.  Percentile stratification 
was by Mann-Whitney non-parametric testing and 
correlations were determined under Spearman 
conditions. 
Results: None of the healthy donors had quantifiable 
IFN-Alpha or Beta and only two had detectable levels of 
IFN-Omega.  Within the Flu cohort, 68.5% of samples 
contain detectable IFN-Alpha and Omega and 39.5% had 
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IFN-Beta.  79% of the Flu samples displayed IFN-Gamma 
levels above the 95th percentile determined from the 
healthy donor distribution.  Neopterin, B2M, and CXCL-10 
were all significantly elevated in the Flu cohort against the 
healthy subclass using Mann-Whitney non-parametric 
testing.  There was a striking concordance of IFN-Alpha 
and Omega levels with most Flu donors possessing 
upregulation of both markers, and in general the levels of 
Alpha and Omega were strongly correlated under 
Spearman conditions.  
Conclusion: To our knowledge this is the first study to 
measure IFN-Omega levels in Flu samples, and although 
many of the other markers have been examined, this may 
represent the first time they have all been examined in 
the same cohort.  As such this study may provide a 
beginning to discriminate between different viral diseases 
Disclosure of Interest: None Declared 
 
P204C 
THERAPEUTIC EFFECT OF TOPICAL 
ADMINISTRATION OF RED ONION EXTRACT IN A 
MURINE MODEL OF ALLERGIC RHINITIS 
M. Y. Seo1,*, H. Y. Kim2 
1Otorhinolaryngology, Korea University College of 
Medicine, Ansan, 2Otorhinolaryngology, Sungkyunkwan 
university school of medicine, Seoul, Korea, Republic Of 
 
Introduction: The aim of this study was to evaluate the 
effect of topical administration of onion (Allium cepa) 
extract on nasal cavity for treatment of allergic rhinitis 
(AR).  
Methods: BALB/c mice were sensitized by intraperitoneal 
injection of ovalbumin (OVA) and challenged with 
intranasal instillation of OVA with or without onion 
extracts for five times a week on 3 consecutive weeks. 
Allergic symptom score according to frequencies of 
sneezing, serum total and OVA specific immunoglobulin 
E (IgE) level, cytokine levels of nasal mucosa and 
eosinophilic infiltration were analyzed.  
Results: Allergic symptom score, serum total and OVA 
specific IgE, cytokine levels of nasal mucosa (interleukin 
(IL)-4, IL-5, IL-10, IL-13, IFN-γ, TNF-α and COX-2) and 
eosinophilic infiltration were higher in allergic mouse 
group than negative control group. Topical application of 
onion extracts significantly reduced allergic symptoms 
and OVA specific IgE levels. Cytokine levels of IL-4, IL-5, 
IL-10, IL-13 and IFN-γ were significantly decreased in 
groups treated with onion extract. In addition, eosinophil 
infiltration of nasal turbinate mucosa was also 
significantly decreased after treatment with onion extract.  
Conclusion: Topical administration of onion extract was 
significantly reduces allergic rhinitis symptom and allergic 
inflammatory reaction in a murine allergic model. It can 
be assumed that the topical application of onion extract 
regulates allergic symptoms by suppressing the type-1 

helper (Th1) and type-2 helper (Th2) responses and 
reducing the allergic inflammatory reaction. 
Disclosure of Interest: None Declared 
 
P205 
TYK2 IMPACTS ON TRANSCRIPTIONAL AND 
EPIGENOMIC PROFILES IN IMMUNE CELLS 
A. Karjalainen1,*, M. Krunic1, K. Meissl1, S. Macho-
Maschler1, A. Pölzl1, M. Farlik2, N. Fortelny2, M. Dolezal3, 
F. Ruge3, C. Lassnig1, C. Bock2, B. Strobl1, M. Müller1 
1Institute of Animal Breeding and Genetics, University of 
Veterinary Medicine Vienna, 2CeMM – Center for 
Molecular Medicine, 3Platform Bioinformatics and 
Biostatistics, University of Veterinary Medicine Vienna, 
Vienna, Austria 
 
Introduction: In canonical JAK-STAT signalling the 
Janus kinase (JAK) family member tyrosine kinase 2 
(TYK2) propagates cytokine-induced signals into 
chromatin via the activation of signal transducer and 
activator of transcription (STAT) 1-6. TYK2 deficient mice 
(Tyk2-/-) show defects in type I interferon (IFN) and IL-12 
signalling as well as type II IFN and IL-15 production and 
hence an impaired tumour growth restriction by cytolytic 
cells. Mice expressing a kinase-inactive mutant of TYK2 
(Tyk2K923E) revealed a non-canonical role of TYK2 in 
tumour immune surveillance involving NK cell maturation 
and cytotoxicity as well as immune cell cross talk. Our 
main objective is to unravel TYK2 kinase-dependent and 
kinase-independent monarchies and hierarchies in 
shaping chromatin landscapes of myeloid and lymphoid 
cells in homeostasis, upon IFNβ treatment and within a 
tumour microenvironment. 
Methods: FACS-sorted NK cells, macrophages and 
CD8+ T cells from spleens of age- and sex-matched WT, 
Tyk2-/- and Tyk2K923E mice were subjected to next 
generation sequencing technologies, including ATAC-
seq, ChIPmentation, DNA methylation mapping and 
RNA-seq. Bioinformatic analysis included principal 
component analysis and differential analysis performed 
with the DESeq2 package version 1.23.8. Results are 
presented as log2 fold change with p-values and adjusted 
p-values in a pairwise comparison. 
Results: We observed a dramatic effect upon loss of 
TYK2 or its kinase activity on the transcriptional profile of 
NK cells with almost 2000 differentially expressed genes, 
while more modest changes were found in macrophages 
and CD8+ T cells. RNA-seq datasets correlated with 
differentially accessible promoter regions. In all three cell 
types, we confirm an indispensable role of kinase-active 
TYK2 for basal expression of IFN-responsive as well as 
antimicrobial defense genes. In contrast to macrophages 
and CD8+ T cells, NK cells expressing a kinase-inactive 
TYK2 had a strongly divergent transcriptional profile from 
NK cells that lack TYK2. 
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Conclusion: We report the first transcriptional and 
epigenetic profiles of TYK2 deficient splenic CD8+ T cells 
and macrophages, which further support the essential 
role of catalytically competent TYK2 in tonic type I IFN 
signaling. Kinase-inactive TYK2 does not confer gross 
differences in chromatin activity in macrophages and 
CD8+ T cells compared to the loss of TYK2 under 
homeostatic condition. On the contrary, Tyk2-/- and 
Tyk2K923E NK cells show pronounced differences in the 
chromatin state and transcriptional activity. 
Disclosure of Interest: None Declared 
 
P206 
ENGINEERING IL-12 TO ACHIEVE COMPLETE 
REMISSION IN ESTABLISHED, COLD TUMORS 
A. Mansurov1,*, J. Ishihara1, J. A. Hubbell1 
1Institute for Molecular Engineering, University of 
Chicago, Chicago, United States 
 
Introduction: IL-12 is a heterodimeric, proinflammatory 
cytokine that can be used as a cancer immunotherapy 
agent. IL-12 acts mainly on T and NK cells to produce 
IFNg, which is the key mediator of antitumor activities of 
this cytokine. The main limitation in its translation into 
clinic is that IL-12, at therapeutic doses, is accompanied 
with severe side effects, such as systemic release of 
IFNg and liver damage (upregulation of alanine 
aminotransferase, ALT). We have recently shown that the 
collagen-binding domain (CBD) of von Willebrand factor 
can preferentially localize to tumor microenvironment 
(TME) upon intravenous (i.v.) administration due to 
exposure of collagen in the leaky tumor vasculature1. 
Thus, we decided to produce collagen-targeting IL-12 
(CBD-IL-12), which would enhance antitumor immunity by 
targeting the TME. 
Results: We exploited the heterodimeric nature of IL-12 
and fused one CBD protein to each of its subunits. 
Systemic administration of CBD-IL-12 to B16F10 tumor-
bearing mice significantly decreased systemic toxicities, 
such as serum IFNg, ALT, and pancreatic damage (i.e., 
lipase, amylase) compared to equimolar IL-12. B16F10 
melanoma is a poorly immunogenic and checkpoint-
unresponsive tumor model. Single i.v. administration of 
CBD-IL-12 to mice bearing moderately-sized B16F10 
tumors (~60 mm3 at the start of therapy) resulted in 
complete remission (CR) in 10 out of 15 mice, whereas 
none were cured by equimolar IL-12. EMT6 breast cancer 
is an immune-excluded, “cold” tumor model and is 
minimally responsive to checkpoint inhibitor (CPI) 
therapy. In this model, single i.v. treatment with CBD-IL-
12 achieved CR in 13 out of 15 treated mice, whereas 
equimolar i.v. IL-12 treatment achieved CR in 6 out of 15 
mice. To investigate the pharmacodynamic mechanisms 
of enhancement of antitumor efficacy of CBD-IL-12, we 
sought to measure intratumoral (i.t.) IFNg kinetics in 
B16F10 melanoma. Single treatment with CBD-IL-12 

resulted in sustained levels of i.t. IFNg for at least 4 days 
post-therapy, whereas i.t. levels of IFNg rapidly declined 
after treatment with unmodified IL-12, showing the effect 
of CBD-IL-12 retention within tumor matrix. These data, 
combined with the toxicity data, demonstrate that CBD 
fusion to IL-12 decreases systemic IFNg yet greatly 
augments IFNg in the tumor. The ability to administer 
CBD-IL-12 systemically enables treatment of both 
primary and metastatic tumors. In the pulmonary 
metastatic model of B16F10, CBD-IL-12 decreased the 
tumor burden two-fold compared to equimolar unmodified 
IL-12. Treatment with CBD-IL-12 induced dramatic 
differences in both the innate and the adaptive immune 
compartments in the lungs of treated mice as assessed 
by flow cytometry. Additionally, we investigated whether 
CBD-IL-12 can synergize with CPI therapy in the CPI-
unresponsive B16F10 melanoma model. Treatment of 
mice bearing large, established B16F10 tumors (~120 
mm3) with only two cycles CBD-IL-12 + CPI cured 7 out 
of 12 mice, whereas no CR was observed in either 
monotherapy group, confirming the synergistic antitumor 
effects of CBD-IL-12 and CPI. 
Conclusion: Collectively, our data show that CBD-IL-12 
can safely cure large, established tumors without antigen-
specific approach, greatly increasing the therapeutic 
index of IL-12. 
References: 1. Ishihara, J. et al. Targeted antibody and 
cytokine cancer immunotherapies through collagen 
affinity. Science Translational Medicine11, eaau3259 
(2019). 
Disclosure of Interest: None Declared 
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THE ERBB-STAT3 AXIS DRIVES TASMANIAN DEVIL 
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Austrian Academy of Sciences, 2Institute of Animal 
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Vienna, 3Ludwig Boltzmann Institute for Cancer 
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Kingdom, 6Menzies Institute for Medical Research, 
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Introduction: The marsupial Tasmanian devil 
(Sarcophilus harrisii) faces extinction due to transmissible 
devil facial tumor disease (DFTD). 
Methods: To unveil the molecular underpinnings of 
DFTD, we designed an approach that combines 
sensitivity to drugs with an integrated systems-biology 
characterization. 
Results: Sensitivity to inhibitors of the ERBB family of 
receptor tyrosine kinases correlated with their 
overexpression, suggesting a causative link. Proteomic 
and DNA methylation analyses revealed tumor-specific 
signatures linked to oncogenic signaling hubs including 
evolutionary conserved STAT3. Indeed, ERBB inhibition 
blocked phosphorylation of STAT3 and arrested cancer 
cells. Pharmacological blockade of either ERBB signaling 
or STAT3 prevented tumor growth in a xenograft model 
and resulted in recovery of MHC class I gene expression. 
Conclusion: This link between the hyperactive ERBB-
STAT3 axis and MHC class I-mediated tumor 
immunosurveillance provides mechanistic insights into 
horizontal transmissibility and led us to the proposition of 
a dual chemo-immunotherapeutic strategy to save 
Tasmanian devils from DFTD. 
Disclosure of Interest: None Declared 
 
P208 
ASPIRIN MODIFIES OBESITY-RELATED 
METABOLOMIC PROFILES AND SUPPRESSES 
BREAST CANCER CELL GROWTH 
C.-C. Hsieh1,*, C.-H. Wang1 
1School of Life Science, Programs of Nutrition Science, 
National Taiwan Normal University, Taipei, Taiwan 
 
Introduction: Epidemiological studies have shown that 
obesity increases the risk of breast cancer and causes 
worse therapy and prognosis. The adipose tissue of 
obese individuals generally accompanies immune cells 
infiltration and inflammatory cytokines secretion. This 
microenvironment with a low-grade inflammation, 
angiogenic mediators and adipokine dysregulation 
provides an ideal condition for tumor development, 
growth, and migration. Aspirin, a non-steroidal anti-
inflammatory drug, has been known as a 
chemopreventive agent against several types of cancer.  
Methods: The aim of this work is to investigate whether 
aspirin exerts inhibit inflammatory response, and regulate 
the metabolomic profile of 3T3-L1 adipocyte, and then 
inhibit the growth of 4T1 breast cancer cell. 3T3-L1 
adipocyte conditioned medium (Ad-CM) was used to 
mimic the obese microenvironment.   
Results: The results were showed that aspirin 
significantly inhibited MCP-1, IL-6, IL-1β, and PAI-1 
productions in 3T3-L1 adipocyte by TNF-α and LPS 
stimulation. In the obesity-associated model, Ad-CM 
significantly promoted 4T1 cell growth and migration, 
which were blunted after aspirin treatment. In addition, 

the result of metabolic analysis in Ad-CM, the 
metabolomics of protein synthesis and oxidative stress 
were significantly increased in mature 3T3-L1 adipocytes 
compared to 3T3-L1 fibroblasts, and aspirin treatment 
reversed these metabolic changes of adipocytes. In the 
relative fatty acid quantitation analysis of Ad-CM, aspirin 
diminished free fatty acid C16:1, C18:1, C18:2, C20:4, 
and C24:1 contents.  
Conclusion: Aspirin inhibited obesity-associated 
inflammation and modified the metabolomics of 3T3-L1 
adipocytes, contributing to against breast cancer growth 
and migration. 
Disclosure of Interest: None Declared 
 
P209 
GENETICALLY MEDIATED CELL AUTONOMOUS 
GP130 ACTIVATION AS THERAPEUTIC APPROACH 
IN PROSTATE CANCER 
 
C. Sternberg1,2,3,*, M. Schlederer3, R. Ziegler2, T. 
Limberger3, S. Högler2, S. Tangermann2, M. Al-Maarri4, F. 
T. Wunderlich4, S. Lagger2, L. Kenner2,3, S. Rose-John1 
1Department of Biochemistry, Christian-Albrechts-
University Kiel, Kiel, Germany, 2Institute of Pathology, 
Unit of Laboratory Animal Pathology, University of 
Veterinary Medicine Vienna, 3Clinical Institute of 
Pathology, Department for Experimental and Laboratory 
Animal Pathology, Medical University of Vienna, Vienna, 
Austria, 4Center for Endocrinology, Preventive Medicine 
and Diabetes, Max Planck Institute for Metabolism 
Research, Cologne, Germany 
 
Introduction: Prostate cancer (PCa) is the second most 
frequently diagnosed cancer in men worldwide [1]. 
Current screening tests for PCa led to an increased 
occurrence of in-situ and early-stage cancers but not to a 
reduction in cancer-specific mortality. Radical 
prostatectomy, radiation, chemotherapy and hormonal 
treatment are the standard of care, but optimal 
management of PCa still remains controversial due to the 
lack of specific and sensitive screening tests [2]. 
Therefore, improved screening tests and targeted 
therapeutic approaches are urgently needed. By 
analyzing a large cohort of patient data and the tumor 
suppressor Pten-deficient PCa mouse models we have 
recently shown that genetic inactivation of Il-6/Stat3 
signaling pathway results in accelerated cancer 
progression leading to metastasis formation due to loss of 
senescence [3]. Thus, we hypothesized that prostate-
specific activation of the Il-6/Stat3 signaling cascade 
provides a novel strategy to interfere with prostate 
carcinogenesis. 
Methods: We established novel transgenic mouse 
models to analyze the in vivo relevance of active Stat3 
signaling in PCa. Briefly, we genetically induced Stat3 
signaling in the prostate epithelium by inserting a 
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constitutively active gp130 receptor in the Pten-deficient 
PCa mouse model. To study the effects of active gp130 
signaling on PCa development, we characterized the 
tumors at a molecular and histopathological level. We 
additionally analyzed gp130 activation in vitro by using a 
combination of genetic and chemical stimulation 
experiments in human PCa cell lines. 
Results: Insertion of the constitutively active gp130 
receptor caused constitutively active, cell-autonomous 
gp130 activity in human PCa cells lines, subsequent 
activation of STAT3 and expression of STAT3 target 
genes. In vivo, insertion of the constitutively active gp130 
receptor in Pten-deficient PCa mice significantly 
decreased prostate tumor weight of 19 weeks old mice 
compared to Pten-deficient control mice. Mechanistically, 
we observed increased mRNA expression levels of the 
senescence marker p19 in Pten-deficient mice combined 
with the constitutively active gp130 receptor compared to 
Pten-deficient control mice. These data indicate that 
active gp130 signaling mediates senescence, thereby 
counteracting tumor progression in vivo. 
Conclusion: This study shows that constitutively active 
gp130 receptor signaling reduces PCa progression in a 
transgenic mouse model. Our data suggest genetically 
mediated cell autonomous gp130 activation as a novel 
therapeutic approach for PCa. 
References: 1. Bray, F., et al., Global cancer statistics 
2018: GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J 
Clin, 2018. 68(6): p. 394-424. 
2. Srivastava, S., et al., Cancer overdiagnosis: a 
biological challenge and clinical dilemma. Nat Rev 
Cancer, 2019. 19(6): p. 349-358. 
3. Pencik, J., et al., STAT3 regulated ARF expression 
suppresses prostate cancer metastasis. Nat Commun, 
2015. 6: p. 7736. 
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Research, Vienna, Austria 
 
Introduction: Janus kinase (JAK)/signal transducer and 
activator of transcription (STAT) signaling is a 
hematopoietic core cancer pathway. STAT5 transcription 
factors are often hyperactivated due to mutations in the 
upstream kinases, activating mutations in the STAT5 
protein itself, or by increased stimulation via cytokines or 
growth factors. Mutations in DNA or histone modifiers 
often co-occur with upregulation of the JAK/STAT 

pathway in hematopoietic malignancies. Here, we 
investigated the involvement of STAT5 in the 
development of hematopoietic cancers by means of 
mouse models, expressing hyperactive STAT5A or 
STAT5B to serve as pre-clinical models to work towards 
mechanistic understanding and targeted therapy. 
Results: Transgene expression of human STAT5B 
carrying the recurrent gain-of-function N642H mutation in 
the SH2 domain (STAT5BN642H) in mice led to rapid 
development of CD8+ lymphoma or leukemia, changes in 
DNA methylation and alteration of gene expression. In 
addition, expression of STAT5BN642H rendered mouse 
bone marrow cells hypersensitive to cytokines and even 
enabled colony formation independent of cytokine 
stimulation. Overexpression of hyperactive STAT5AS710F 
in mice led to a vast increase of CD8+ T-cells and a 
phenotype resembling human Peripheral T-cell 
Lymphoma (PTCL), but little changes in DNA methylation 
and less alteration of gene expression were seen. 
Expression of STAT5AS710F caused later disease 
development compared to STAT5BN642H. In line with in 
vivo data, in the cytokine-dependent murine cell lines, 
Ba/F3 and 32D, STAT5BN642H expression allowed 
cytokine independent outgrowth and proliferation. 
Notably, viability of human or murine PTCL cell lines 
could be reduced by treatment with JAK inhibitors, 
ruxolitinib or tofacitinib, as well as specific STAT5 
inhibitors. 
Conclusion: In summary, STAT5A and STAT5B have 
similar as well as distinct functions in driving 
hematopoietic malignancies, where STAT5B is more 
oncogenic and is a clinically relevant cancer target. 
Disclosure of Interest: None Declared 
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STUDY OF THE EFFECTS OF IL-17/IL17R SIGNALING 
ON DIFFERENT MURINE TUMORS AND THEIR 
IMPACT ON TUMOR PROGRESSION 
C. Rodriguez1,*, J. Tosello Boari1, C. Araujo Furlan1, F. 
Canale1, S. Boccardo1, S. Bossio1, C. Beccaria1, A. 
Gruppi1, C. Montes1, E. Acosta Rodriguez1 
1Departamento de Bioquimica Clínica - FCQ - UNC, 
CIBICI, Córdoba / Córdoba, Argentina 
 
Introduction: The roles of IL-17 cytokines in cancer 
remain controversial. Previously, others and we showed 
that IL-17 signaling is critical for sustaining functional 
CD8+ T cell(CTL) and NK cell responses during different 
infections. As these cytotoxic subsets are critical for 
immunity against tumors, IL-17 may be critical to control 
tumor progression. Yet, there are evidences that IL-17 
may directly promote tumor cell growth. Therefore, our 
aim is to determine the role of IL-17 signaling in the 
overall progression of different cancer types, dissecting 
the possible pro- and anti-tumoral effects. 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

144 
 

Results: We assessed tumor progression in WT(B6), IL-
17RA deficient(RKO) and IL-17A and IL-17F 
deficient(DKO) mice injected subcutaneously with 
different syngeneic models:melanoma (B16-SIY), 
fibrosarcoma (MC57-SIY and MCA-OVA), lymphoma 
(EL4-SIY) and acute myeloid leukemia (C1498-SIY). 
Upon injection of B16-SIY or MC57-SIY, RKO and DKO 
mice exhibited increased tumor volume compared to WT. 
In contrast, both KO strains showed reduced tumor 
volume when injected with EL4-SIY or C1498-SIY 
compared to WT and all mice strains presented similar 
tumor volume after injection of MCA-OVA. To determine if 
these differences may be explained by the effect of IL-17 
signaling on tumor cells or on antitumoral CTLs 
development, we first quantified the amounts of 
transcripts encoding IL-17A, IL-17F, IL-17RA, IL-17RC 
and IL-17RD in cell lines.IL-17F, IL-17RA and IL-17RD 
transcripts were detected in all cell lines, while IL-17A 
transcript was quantified only in EL4-SIY and IL-17RC 
transcript was restricted to B16-SIY, MC57-SIY and 
MCA-OVA. Given that cells showed expression of two or 
three IL-17R subunits, we next evaluated the effect of 
tumor cells exposure to IL-17A and IL-17F.By MTT and 
EdU proliferation as well as wound healing assays we 
determined that IL-17A and IL-17F showed no or very 
marginal effect on proliferation and migration of tumor cell 
lines. Furthermore, although cell lines produced cytokines 
such as IL-1b, TNF and IL-6, secretion of these 
proinflammatory mediators was not enhanced by IL-17A 
or IL-17F. In contrast, we determined that IL-17A and IL-
17F modulated the amounts of transcripts encoding 
genes associated to tumor progression such as VEGF, 
HIF1a, MMP9, MMP2 and CDH2. A 24h treatment with 
IL-17A up-regulated the expression of VEGF, HIF1a and 
CDH2 in B16-SIY and MC57-SIY. MC57-SIY cells also 
up-regulated MMP2, MMP9 in response to IL-17A. On the 
contrary, MCA-OVA showed downregulation of all 
mediators evaluated and EL4-SIY and C1498-SIY cells 
showed no response to IL-17 cytokines. Finally, we 
evaluated the CTLs antitumoral immune response in 
RKO and DKO mice. Interestingly, both strains showed 
reduced tumor-specific CTL numbers in tumor and 
draining lymph nodes compared to WT mice when 
injected with B16-SIY or MC57-SIY. 
Conclusion: Our results highlight that while the effect of 
IL-17 on antitumor immunity may be general, the overall 
impact of IL-17/IL-17R signaling in tumor progression is 
particular to each tumor type. Indeed, a direct role of IL-
17 cytokines on tumor cell lines may depend on the 
expression of IL17RC. Further research will establish the 
relative influence of pro- and anti-tumoral effects 
according to the cancer phenotype. 
Disclosure of Interest: None Declared 
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HETERODIMERIC IL-15 SHAPES THE TUMOR 
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Introduction: IL-15 is a cytokine supporting growth, 
activation and mobilization of immune cells with killing 
capabilities, such as cytotoxic CD8+ T and NK cells. 
Bioactive IL-15 is produced in the body as a 
heterodimeric cytokine, comprising the IL-15 and the IL-
15 Receptor alpha chains (hetIL-15). Several preclinical 
models have supported the anti-tumor activity of IL-15, 
and based on these results, hetIL-15 has advanced to 
clinical trials. The objective of the study was to explore 
whether hetIL-15 promotes lymphocyte entry into the 
tumor, thus converting “cold” (lymphocyte-poor) tumors 
into “hot”, and to characterize the interaction between 
tumor-infiltrating lymphoid and myeloid cells upon hetIL-
15 therapy.  
Methods: We produced hetIL-15 from mammalian cells 
and tested its anti-tumor activity in several mouse tumor 
models, i.e. MC38 colon and TC-1 epithelial carcinoma, 
B16 melanoma and E0771 and 4T1 orthotopic breast 
cancer models. We evaluated the functional diversity of 
the immune infiltrate and the cytokine/chemokine network 
within the tumor, through flow cytometry, multi-color 
immunohistochemistry (HIC), gene expression profiling 
by Nanostring Technologies, and protein level 
assessments by electrochemiluminescence (MSD) and 
ELISA assays. 
Results: hetIL-15 therapy was effective in delaying 
primary tumor growth and reducing metastasis onset in 
mice. Flow cytometry and HIC assays showed increased 
trafficking and persistence of NK and CD8+ T cells and an 
increased CD8+/Treg ratio in tumors, upon hetIL-15 
administration. Tumor-resident NK and CD8+ T cells 
showed features of activated effector cells with enhanced 
proliferation (Ki67+), survival (Bcl-2) and cytotoxic 
potential (Granzyme B+). An increased frequency of T 
and NK cells producing IFN-gamma was observed in the 
tumors of hetIL-15-treated mice. Transcriptomic and 
proteomic analyses revealed multiple effects on the tumor 
cytokine and chemokine milieu. hetIL-15 treatment 
increased the production of CCL4 and XCL-1, 
chemokines known to attract myeloid cells, and resulted 
in an increased frequency of dendritic cells (DC) 
expressing XCR-1, IRF-8 and CD103 in tumors. The 
higher tumor accumulation of DC and cytotoxic 
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lymphocytes promoted by hetIL-15 was accompanied by 
increased levels of IFN-gamma and IFN-gamma-
dependent chemokines CXCL9 and CXCL10 in tumor 
and plasma. Administration of brefeldin in vivo identified 
tumor-resident myeloid cells as the source of CXCL9 in 
response to IFN-gamma. Circulating NK and CD8+T cells 
in hetIL-15-treated mice were also characterized by an 
elevated expression of the chemokine receptor CXCR3, 
suggesting their increased ability to migrate toward 
tumors following the chemokines gradient. 
Conclusion: Our results show that hetIL-15 
administration may be a general method to enhance T 
cell entry in non-inflamed tumors, increasing the success 
rate of immunotherapy interventions. Preclinical cancer 
studies support the use of hetIL-15 in tumor 
immunotherapy approaches to promote the development 
of anti-tumor responses by favoring effector over 
regulatory cells and by promoting lymphocyte localization 
into tumors through the modification of the tumor 
chemokine and cytokine milieu. 
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Research support from: Research supported by Novartis 
through a collaborative agreement with the National 
Cancer Institute/NIH, USA , D. Stellas: None Declared, S. 
Karaliota: None Declared, B. Nagy: None Declared, S. 
Jensen: None Declared, B. Fox: None Declared, K. 
Dimas: None Declared, B. Felber Grant / Research 
support from: Research supported by Novartis through a 
collaborative agreement with the National Cancer 
Institute/NIH, USA , G. Pavlakis Grant / Research support 
from: Research supported by Novartis through a 
collaborative agreement with the National Cancer 
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IN ACUTE MYELOID LEUKEMIA 
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Grebien2, R. Moriggl2, E. Casanova4, D. Stoiber5,* 
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2Ludwig Boltzmann Institute for Cancer Research, 
Vienna, 3Division of Hematology, Medical University of 
Graz, Graz, 4Institute of Physiology, Medical University of 
Vienna, Vienna, 5Division of Pharmacology, Karl 
Landsteiner University of Health Sciences, Krems, 
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Introduction: Signal transducer and activator of 
transcription 3 (STAT3) is an important mediator of 
cytokine signaling and plays a central role in proliferation, 
differentiation and oncogenic transformation. It is 
expressed in two alternatively spliced isoforms, STAT3α 
and truncated STAT3β, which lacks the C-terminal 
transactivation domain and instead carries seven unique 
amino acids. Interestingly, STAT3β recently gained 
attention as a powerful anti-tumorigenic molecule and 

protective prognostic marker. This has been shown in 
patients with different types of solid cancers. Deregulated 
STAT3 signaling is frequently observed in 
leukemogenesis and generally associated with a poor 
clinical outcome in patients with acute myeloid leukemia 
(AML). However, the exact role of STAT3β in AML 
patients and during disease progression remains 
unknown. 
Methods: To address the contribution of the two STAT3 
isoforms to leukemia development, we analyzed AML 
patient samples for STAT3β/STAT3α mRNA expression 
levels and its correlation with clinical prognosis and 
overall survival. Furthermore, we generated an inducible 
Stat3β transgenic mouse model and crossed it with Pten-
deficient mice, a previously described model for AML. In 
addition, we used fetal liver-derived stem cells from 
Stat3β transgenic mice, transduced with a retrovirus 
encoding for the MLL-AF9 translocation, in a transplant 
model for AML. 
Results: We observed a correlation between clinical 
prognosis and STAT3β/STAT3α expression ratio. A 
higher STAT3β/STAT3α ratio was associated with 
favorable clinical prognosis and a significantly increased 
overall survival. In both in vivo mouse models we could 
demonstrate that the expression of STAT3β impairs 
leukemogenesis and leukemic cell infiltration into 
hematopoietic organs. The STAT3β-dependent delay in 
disease progression and leukemic infiltration resulted in a 
significant increase of overall survival. 
Conclusion: In summary, the results of our study 
demonstrate STAT3β as an anti-tumorigenic molecule in 
AML mouse models and propose the STAT3β/STAT3α 
ratio as a new prognostic tool in AML. 
Disclosure of Interest: None Declared 
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THERAPEUTIC BLOCKADE OF TGF-BETA 
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Parkville, Australia 
 
Introduction: Natural killer (NK) cells are innate 
lymphocytes that play a major role in immunosurveillance 
against tumor initiation and metastatic spread1. The 
signals and checkpoints that regulate NK cell fitness and 
function in the tumor microenvironment are not well 
defined. Transforming growth factor (TGF)-beta is a 
recognized suppressor of NK cells that inhibits IL-15-
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dependent signaling and induces cellular 
transdifferentiation2. However the role of other SMAD 
signaling pathways, such as Activin-A/ALK4 in NK cells is 
unknown.  
Methods: Computational analyses of an NK cell gene 
signature in metastatic melanoma showed that higher NK 
cell infiltration is associated with improved patient survival 
and this effect is ablated in patients where there is 
evidence of active TGF-beta signaling. This suggests that 
a subset of patients would benefit from therapies that can 
prevent pSMAD2/3 in NK cells. However the role of other 
SMAD signaling pathways that act downstream from the 
TGF-beta superfamily in NK cells is unknown. We also 
used conditional TgfbRII deletion specifically in NK cells 
(by a NKp46cre mouse model) to demonstrate that 
Activin-A acts in a similar maner to TGF-beta by inducing 
cellular transdifferentiation. We next performed in vivo 
blockage or this factor by follistatin as small molecule 
inhibition approach in NK cell-dependent tumor models. 
Results: Here, we show that NK cells also express the 
type I Activin receptor, ALK4, which upon binding its 
ligand Activin-A, phosphorylates SMAD2/3 to efficiently 
suppress IL-15-mediated NK cell metabolism. Activin-A 
impairs human and mouse NK cell proliferation and 
downregulates intracellular granzyme B levels to impair 
tumor killing. Similar to TGF-beta, Activin-A also induces 
SMAD2/3 phosphorylation and drives NK cells to 
upregulate several innate lymphoid cell (ILC)1-like 
surface markers. Further, Activin-A also induces these 
changes on TGF-beta receptor deficient NK cells, 
highlighting that Activin-A and TGF-beta are independent 
pathways that can drive SMAD2/3-mediated NK cell 
suppression. Finally, therapeutic inhibition of Activin-A by 
Follistatin significantly slows orthotopic melanoma growth 
in mice. 
Conclusion: These data highlight the relevance of 
examining TGF-beta-independent SMAD2/3 signaling 
mechanisms as a novel therapeutic axis to relieve NK cell 
suppression and promote tumor immunity. 
References: 1 - The Emergence of Natural Killer Cells as 
a Major Target in Cancer Immunotherapy. Souza-
Fonseca-Guimaraes F, Cursons J, Huntington ND. 
Trends Immunol. 2019 Feb;40(2):142-158. doi: 
10.1016/j.it.2018.12.003. Epub 2019 Jan 10. 
2 - Tumor immunoevasion by the conversion of effector 
NK cells into type 1 innate lymphoid cells. Gao Y, Souza-
Fonseca-Guimaraes F, et al. Nat Immunol. 2017 
Sep;18(9):1004-1015. doi: 10.1038/ni.3800. Epub 2017 
Jul 31. 
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THE MULTI-SITE DOCKING PROTEIN GAB1 AND ITS 
ROLE IN BREAST CANCER  
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Introduction: The regulatory signaling network is 
coordinated by cytokine receptors, as well as by adapter 
proteins, and multi-site docking proteins to balance 
signaling processes. Grb2-associated binder (Gab)-family 
proteins – such as Gab1 - are multi-site docking proteins 
orchestrating mitogen-activated protein kinase (MAPK) 
and phosphatidylinositol-3-kinase (PI3K) signaling.      
After recruitment to the plasma membrane and 
phosphorylation, Gab1 provides multiple binding sites for 
proteins such as SH2-domain containing phosphatase 2 
(SHP2), PI3K or growth factor receptor bound protein 2 
(Grb2). We have already shown that phosphorylation of 
Gab1 and subsequent recruitment of SHP2 and Grb2 to 
Gab1 facilitates the enhancement of MAPK pathway 
activation. Hence, the extent of MAPK pathway activation 
strongly depends on the expression of Gab1 (2). 
Dysregulated Gab1 expression, as well as Gab1-
dependent signaling, lead to pathophysiological activation 
of the MAPK and PI3K pathway (3). This further 
correlates with cancer development and progression (4). 
Particularly in breast cancer, MAPK and PI3K activity 
contribute to migration and invasion of breast cancer 
cells, hence promoting metastasis. However, the 
underlying mechanisms of constitutive MAPK and PI3K 
pathway activation and contribution of Gab1-dependent 
signaling are still obscure in breast cancer progression 
and metastasis. 
Methods: Multiple triple negative breast cancer (TNBC) 
cell lines were screened for dysregulated Gab1-
dependent signaling via live cell imaging and western blot 
analysis. Additionally, treatment of TNBC cells with Mek, 
PI3K or EGFR inhibitor and CRISPR/Cas9-based specific 
Gab1 knock out were acquired for detailed analysis of 
Gab1-dependent signaling and its impact on migration 
and proliferation of TNBC.  
Results: The current study shows that Gab1 is 
constitutively tyrosine phosphorylated and recruited to the 
plasma membrane in TNBC cells. Furthermore, inhibition 
of plasma membrane recruitment reduces Gab1 tyrosine 
phosphorylation. Additionally, preventing plasma 
membrane recruitment and tyrosine phosphorylation of 
Gab1 correlates with reduced migration and proliferation 
of TNBC cells. 
Conclusion: Taken together, Gab1-dependent signaling 
influences TNBC progression and could serve as a new 
target for TNBC therapy. 
References: [1] Eulenfeld R, Schaper F. A new 
mechanism for the regulation of Gab1 recruitment to the 
plasma membrane. J Cell Sci. 2009;122:55-64 
[2] Bongartz H et al. The multi-site docking protein Grb2-
associated binder 1 (Gab1) enhances Interleukin-6-
induced MAPK/Erk-pathway activation in a SHP2-, Grb2- 
and time-dependent manner. Manuscript in submission 
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[3] Bongartz H et al. The multi-site docking protein Gab1 
is constitutively phosphorylated independent from its 
recruitment to the plasma membrane in Jak2-V617F-
positive cells and mediates proliferation of human 
erythroleukaemia cells. Cell Sig. 2017;35:37-47 
[4] Wolf A et al. JAK2-V617F-induced MAPK activity is 
regulated by PI3K and acts synergistically with PI3K on 
the proliferation of JAK2-V617F-positive cells. JAK-STAT. 
2013;2:e24574.  
Disclosure of Interest: None Declared 
 
P217 
TARGETING STAT5 AS A DRIVER IN PERIPHERAL T-
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Introduction: Peripheral T-cell leukemias/lymphomas 
(PTCL) represent a group of diverse and often aggressive 
mature T-cell malignancies with high relapse and 
mortality rates. There are very limited therapeutic options 
for these rare tumors and patients mostly show 
insufficient primary responses to conventional cytostatic 
agents. Therefore, it is of utmost importance to identify 
common or unique vulnerabilities for the development of 
novel therapeutic approaches in these under-addressed 
diseases. Activation of the JAK-STAT signalling pathway 
has been observed at high frequency in various PTCL 
subtypes. Underlying this are especially mutations or 
overexpression of JAK1/JAK3, or STAT3/STAT5B, or 
IL2R components. Specifically prevalent are activating 
mutations in STAT5B making this molecule an attractive 
target, which we exploited in more detail.  
Methods: We analysed levels of STAT5B activation 
across a large panel of patient-derived PTCL cell lines vs 
controls, and primary samples by protein immunoblotting. 
Furthermore, we tested the previously identified AC-4-
130 and newer, more potent and selective blockers of the 
STAT5 SH2 domain in PTCL cell lines and primary 
samples. Cells were incubated with the drugs for 72h, 
after which cell viability was assessed with the CellTiter 
Blue assay. Cell proliferation and apoptosis was 
measured by FACS. Expression levels of STAT5 target 
genes were analysed via qRT-PCR.  
Results: Total gene-product specific STAT5A/STAT5B 
expression, analysed as an indicator of gene dosage 
levels, revealed particularly high basal pYSTAT5B 
expression and downstream target gene activation in 

PTCL. AC-4-130 and the newer compounds displayed 
high efficacy and selectivity in growth inhibition and 
apoptosis induction in different groups of PTCL. The 
compounds were especially efficient in cytokine-
dependent cutaneous T-cell lymphoma (CTCL), in which 
they were able to inhibit IL-7 and IL-15 induced STAT5 
hyperactivation. This resulted in reduced cell viability and 
cell cycle arrest.  
Conclusion: We conclude that STAT5 SH2 domain 
blockade arrests growth of cytokine dependent neoplastic 
lymphocytes driven by their specific cytokine embedded 
microenvironment, and their action should be further 
explored in pre-clinical and clinical testing. 
References: Wingelhofer, Bettina, et al. "Pharmacologic 
inhibition of STAT5 in acute myeloid 
leukemia." Leukemia 32.5 (2018): 1135. 
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CXCL13 PLASMA LEVELS FUNCTION AS A 
BIOMARKER FOR DISEASE ACTIVITY IN PATIENTS 
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Introduction: The chemokine CXCL13 organizes the 
cellular architecture of B cell follicles and germinal 
centers [1]. CXCR5, the receptor for CXCL13, is 
expressed on B and Tfh cells, which enter B cell follicles 
in a CXCL13-dependent fashion [2]. Chronic lymphocytic 
leukemia (CLL) B cells express high levels of CXCR5[3] 
and proliferate in lymph node pseudo-follicles, in intimate 
contact with T cells [4]. Clinically, CLL is a highly 
heterogeneous disease, in which some patients with 
active disease are treated soon after diagnosis, while 
others patients with indolent disease may never require 
therapy. CXCL13 plasma concentrations increase 
transiently in response to infection and vaccination, and 
function as a biomarker for normal germinal center 
activity [5]. 
Methods: We hypothesized that CXCL13 plasma 
concentrations in CLL patients may correlate with disease 
activity. We analyzed CXCL13 plasma concentrations in 
400 CLL patients (329 treatment naïve and 71 previously 
treated) and correlated CXCL13 levels with prognostic 
markers, time to first treatment (TTFT), and plasma levels 
of the BCR signaling-related chemokines CCL3 and 
CCL4 (MIP-1α and β). 
Results: We found that CXCL13 plasma concentrations 
were significantly higher in samples from CLL patients 
with active disease who progressed to require therapy. 
Accordingly, advance stage CLL patients had higher 
CXCL13 plasma concentrations than early stage patients, 
and high CXCL13 levels correlated with other markers of 
disease activity, such as high white cell counts, lymph 
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node size, β2 microglobulin, and CCL3 plasma levels. 
Interesting, we found that CLL patients with high CXCL13 
levels had a significantly shorter median TTFT, when 
compared to patients with low CXCL13 levels (p=0.0019), 
furthermore, CXCL13 plasma levels significantly 
decreased in patients treated with ibrutinib (p<0.001) and 
increased when patients developed therapy resistance 
and progressed on ibrutinib therapy. Furthermore, 
patients who had higher CLL birth rates, as determined 
by in vivo deuterium labeling in CLL patients, had higher 
CXCL13 levels. 
Conclusion: Collectively, these studies demonstrate that 
CXCL13 functions as a plasma biomarker for disease 
activity and progression in CLL. Also, these studies 
emphasize the role of this chemokine in follicular 
architecture and cross talk between CLL cells and the 
microenvironment within secondary lymphatic tissues. 
References: 1.         Ansel, K.M., et al., A chemokine-
driven positive feedback loop organizes lymphoid 
follicles. Nature, 2000. 406(6793): p. 309-14. 
2.         Allen, C.D., T. Okada, and J.G. Cyster, Germinal-
center organization and cellular dynamics. Immunity, 
2007. 27(2): p. 190-202. 
3.         Burkle, A., et al., Overexpression of the CXCR5 
chemokine receptor, and its ligand, CXCL13 in B-cell 
chronic lymphocytic leukemia. Blood, 2007. 110(9): p. 
3316-25. 
4.         Patten, P.E., et al., CD38 expression in chronic 
lymphocytic leukemia is regulated by the tumor 
microenvironment. Blood, 2008. 111(10): p. 5173-81. 
5.         Havenar-Daughton, C., et al., CXCL13 is a 
plasma biomarker of germinal center activity. Proc Natl 
Acad Sci U S A, 2016. 113(10): p. 2702-7. 
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Introduction: A disintegrin and metalloproteinase 17 
(ADAM17) is an important mediator of inflammatory 
responses and cancer development through the shedding 
of bioactive inflammatory cytokines and protumourigenic 
mediators, including tumour necrosis factor-α(TNFα), 
soluble interleukin-6 receptor (sIL-6R), epidermal growth 
factor receptor (EGFR) ligands and Notch receptor. 
ADAM17 is implicated in the pathogenesis of many 
inflammatory conditions and cancers including lung 

adenocarcinoma and colorectal cancer. However, the full 
substrate degradome of ADAM17 that is involved in these 
diseases is yet to be identified. To address this, we 
employed unbiased discovery-based high-throughput 
quantitative approaches including proteomics, 
phosphoproteomics and the terminal amine isotopic 
labelling of substrates (TAILS)approach to profile 
ADAM17-specific substrates under normal and 
pathological conditions. We analysed bulk tissues from 
wildtype mice and Adam17ex/exmice, which are 
homozygous for the hypomorphic Adam17exallele 
resulting in a significant reduction in ADAM17 expression. 
Also, we analysed the lungs of the tumour 
bearing KrasG12Dlung adenocarcinoma mouse modeland 
lungs ofKrasG12D:Adam17ex/exmice which demonstrated 
protection against lung adenocarcinoma development. 
The expression of candidate ADAM17 substrates 
discovered was validated by immunoblotting and/or 
ELISA.CRISPR-Cas9 technology was employed to 
investigate the role of the discovered substrates in the 
viability and proliferation of human lung adenocarcinoma 
cell lines.  
Conclusion: Collectively, this study unravels the full 
substrate degradome of the protease ADAM17 in 
homeostasis and under pathological conditions, and 
reveals clinically relevant ADAM17 substrates that could 
be exploited to treat and diagnose a myriad of disease 
modalities, including lung adenocarcinoma. 
Disclosure of Interest: None Declared 
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Introduction: Colorectal cancer (CRC) is one of the most 
common malignancies in humans and the second leading 
cause of cancer-related death worldwide (1). Most of 
these deaths are related to the presence and progression 
of CRC liver metastases. Thus, strategies aimed at 
reducing either the risk of hepatic CRC colonization or at 
limiting the spread of occult liver metastases (i.e. when 
the size of liver lesions is below current radiologic 
resolution capacity) are of great interest. 
Methods: We adopted an extended intraperitoneal 
administration of IFNα by mini-osmotic pumps and tested 
the efficacy of such approach using mouse models of 
CRC liver metastases (2,3). 
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Results: We observed that low and steady preventive 
administration of IFNα1 impairs early stages of 
intrahepatic tumor development, with CRCs already 
contained by day 7 after tumor challenge. Conversely, 
IFNα1 administration in mice that are already affected by 
CRC liver micro-metastases, despite the induction of 
significant interferon-regulated genes within the hepatic 
metastatic microenvironment, fails to induce significant 
therapeutic anti-tumoral activity. Furthermore, in vitro and 
in vivo screening of four different type I IFNs show that 
IFNα11 has the most potent activity on the hepatic 
microenvironment, raising the possibility that this isoform 
may achieve significant therapeutic efficacy even at low 
doses. At the same time, we are defining the cellular 
target/s of the antitumor activity induced by type I IFNs 
among CRC cells, hepatocytes, liver endothelial 
sinusoidal cells (LSECs), stellate cells and intrahepatic 
immune cells, including tumor-specific CD8+ T cells. 
Conclusion: The identification of crucial cellular targets 
of effective IFN administration and the determination of 
the most potent type I IFNs together with factors 
associated to IFN-based therapy refractoriness will be of 
paramount importance to design rational clinical trials for 
patients at risk to develop or with established CRC liver 
metastases. 
References: 1.         Ferlay J, Steliarova-Foucher E, 
Lortet-Tieulent J, Rosso S, Coebergh JW, Comber H, et 
al. Cancer incidence and mortality patterns in Europe: 
estimates for 40 countries in 2012. European journal of 
cancer 2013;49:1374-403 
2.         Catarinella M, Monestiroli A, Escobar G, Fiocchi 
A, Tran NL, Aiolfi R, et al. IFNalpha gene/cell therapy 
curbs colorectal cancer colonization of the liver by acting 
on the hepatic microenvironment. EMBO Mol Med 
2016;8:155-70 
3.         Zhang Y, Davis C, Ryan J, Janney C, Pena MM. 
Development and characterization of a reliable mouse 
model of colorectal cancer metastasis to the liver. Clin 
Exp Metastasis 2013;30:903-18 
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Introduction: Signal transducer and activator of 
transcription (STAT) 5 is encoded by two adjacent genes, 
STAT5A and STAT5B, which act as transcription factors 

and share more than 96% protein identity. Conditional 
deletion of Stat5 leads to a depletion of the long-term 
hematopoietic stem cell (HSC) pool underlining the 
importance of STAT5 in HSCs. The fact that gain-of-
function mutations in hematopoietic cancers are 
predominantly found in STAT5B, but not STAT5A, 
indicates distinct functions of the two proteins within the 
hematopoietic system. 
Methods: We used murine models either deficient for 
Stat5a or Stat5b to investigate the consequences on 
HSCs. Serial transplantation and 5-FU experiments were 
performed to study the repopulation and self-renewal 
capacity of HSCs. BCR/ABLp210 was over-expressed in 
HSCs of either wild type (wt), Stat5a-/- and Stat5b-/- mice 
and further transplanted into NSG mice to study the 
effects on leukemic stem cells (LSCs). 
Results: Our data propose a key role for STAT5B in 
maintaining stem cell self-renewal, which is not shared by 
its isoform STAT5A. To gain insights into how STAT5A 
and STAT5B affect LSC-driven diseases, we generated 
BCR/ABLp210+ model systems either lacking Stat5a or 
Stat5b to mimic chronic myeloid leukemia, a typical stem 
cell disease. Colony formation and transplantation assays 
of BCR/ABLp210+ LSCs reveal that the absence of Stat5b 
significantly impaired leukemic transformation and 
proliferation. 
Conclusion: These findings pinpoint at novel, yet 
unidentified roles of STAT5A and STAT5B within the 
HSC and LSC pool. To be able to study this phenomenon 
mechanistically and to overcome the stem cell specific 
problem of limited cell numbers, we will perform ChIP-
Seq experiments on bone marrow derived stem cell lines 
(HPCLSK). ChIP-Seq analysis will be complemented by 
single cell RNA-seq analysis of LSK cells from either wt, 
Stat5a-/- or Stat5b-/- mice. These experiments will serve to 
identify isoform specific mechanisms driving the adverse 
phenotypes, to finally intervene in stem cell-driven 
diseases. 
References: This work is funded by the Austrian Science 
Fund SFB F6107. 
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Introduction: Adiponectin (APN) is a secreted proteins 
and produced exclusively by white adipocytes and 
demonstrates various functions involving metabolism and 
inflammation (1). Previously, we found that APN 
suppresses IL-2–induced natural killer (NK) cell activation 
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by downregulating the expression of the interferon 
gamma (IFN-Υ)–inducible tumor necrosis factor (TNF)-
related apoptosis-inducing ligand and Fas ligand 
(2). Although molecular studies of the antitumor function 
of APN have been reported for several solid tumor types, 
to our knowledge, few molecular studies have been 
conducted on the role of APN in lymphoma. In this study, 
we hypothesized that a high serum level of APN in Non-
Hodgkin's Lymphoma (NHL) patients (3) might result in a 
poor prognosis and that lymphoma growth might be 
attenuated because of enhanced NK cytotoxicity in the 
APN knockout mice (KO).  
Methods: In this study, we assessed the role of APN in 
tumor growth and in the functions of immune cells, 
including NK cells, cytotoxic T lymphocytes (CTLs), and 
myeloid-derived suppressor cells (MDSCs), in EL4 
lymphoma and B16F10 melanoma tumor-bearing 
APNKO. 
Results: We observed attenuated EL4 growth in the 
APNKO. Increased numbers of splenic NK cells (∼29% 
higher than in WT mice) and splenic CTLs (2-fold) were 
identified under naive conditions and EL4-challenged 
conditions, respectively. Depletion of NK cells and CTL 
using neutralization antibody in APNKO promoted EL4 
growth, indicating that increased numbers of NK cells and 
CTL in APNKO contribute to repressed EL4 growth in 
APNKO. In APNKO, splenic NK cells showed enhanced 
cytotoxicity with and without IL-2 stimulation, 
accompanied by increased expression of NK cell 
activatory receptor, Ly49D. Additionally, there were 
decreased levels of MDSC accumulation in the EL4-
bearing APNKO. We determined that granulocyte colony-
stimulating factor (G-CSF) plays a key role in decreased 
MDSC differentiation in EL4-bearing APNKO as we 
showed that lowered G-CSF levels in APNKO and 
additional treatment of G-CSF restored MDSC expansion 
in APNKO. Moreover, the surface expression levels of 
MHC I on the tumor cells were critical factors in the 
determination of tumor growth rates in APNKO. The 
growth rate of MHC I expression–enforced B16F10 cells 
in APNKO was slower than that of standard B16F10 cells. 
Similarly, EL4 cells that grew slowly in APNKO were 
found to express high levels of MHC I.  
Conclusion: We demonstrated that the absence of APN 
generates changes in the antitumor immune cell 
populations, including NK cells, CTLs, and MDSCs. 
These changes permitted the slow growth of EL4 
lymphoma cells in APNKO. Additionally, our results 
suggest that EL4 regression in APNKO is not only due to 
an enhanced antitumor immune response but also to a 
high level of MHC class I expression. We also proposed 
that APNKO are a good model for studying relationships 
between tumor characteristics and antitumor immunity. 
References: (1) The adipocyte: a model for integration of 
endocrine and metabolic signaling in energy metabolism 
regulation, Fruhbeck G. et al., Am. J. Physiol. (2001) 

 
(2) Adiponectin is a negative regulator of NK cell 
cytotoxicity, Kim K. Y. et al., J. Immunol. (2006) 
 
(3)  Increased adiponectin level in non-Hodgkin 
lymphoma and its relationship with interleukin-10: 
correlation with clinical features and outcome, Pamuk G. 
E. et al., J. Exp. Clin. Cancer Res. (2006) 
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Chrisikos1, B. Patel1, K. Newton1, L. K. Serrudo1, X. 
Wan1, H. S. Li1 
1Immunology, MD Anderson Cancer Center, Houston, 
United States 
 
Introduction: Immunotherapies provide significant 
advancements in cancer treatment, resulting in 
elimination or sustained control of several tumors with 
high mortality rates including metastatic melanoma and 
non-small cell lung cancer. The option to use or continue 
immunotherapy, however, can be constrained by the 
development of immune-related adverse events (irAEs) 
during treatment. Moreover, irAEs can trigger life-
threatening conditions separate from tumor burden or 
lead to new autoimmune conditions. Prior work has 
described clinical and pathological features of irAEs, with 
several studies detailing evidence of inflammation and 
myeloid cell infiltration in multiple non-tumor tissues such 
as the skin, intestine, pancreas, or endocrine organs 
during immune checkpoint blockade (ICB) therapy. 
Unchecked inflammation has a well-established role in 
loss of immune tolerance and autoimmunity; however, 
animal models of ICB-mediated irAE development are 
sparse and therefore we have limited knowledge of irAE-
promoting cell types or molecular cues.  
Methods: We have used an animal model with deletion 
of STAT3 from dendritic cells (DCs) to test the hypothesis 
that disruption of homeostatic immunity in the gut 
promotes anti-CTLA-4-mediated intestinal tissue toxicity.  
Results: CD11c cre+ Stat3f/f mice, which have deletion of 
the cytokine-responsive transcriptional regulator STAT3 
in conventional (cDC) and plasmacytoid (pDC) DC 
subsets, develop intestinal inflammation with age; this 
has been linked to hyper-activated DC signaling in 
response to the gut-resident microbiota. We found that 
anti-CTLA-4 therapy exacerbates pre-existing intestinal 
inflammation in CD11c cre+ Stat3f/f mice, to drive severe 
intestinal tissue destruction and loss of body weight. The 
anti-CTLA-4-mediated tissue toxicity is associated with 
myeloid cell accrual in the intestine, mesenteric lymph 
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nodes, spleen, and bone marrow. These data are 
consistent with exaggerated colitis, and suggestive of a 
novel interplay between anti-CTLA-4 therapy and 
enhanced myelopoiesis. Furthermore, tumors in mice 
with unrestrained DC-driven inflammation appear 
refractory to ICB with anti-CTLA-4.  
Conclusion: Collectively, our data suggest this model 
mimics an undesirable clinical phenotype with non-
responsiveness to ICB and development of irAE. Our 
current efforts are centered on delineating the underlying 
mechanisms that drive anti-CTLA-4-mediated irAEs. This 
information is crucial to advance understanding of current 
limitations to immunotherapy, lead to new opportunities to 
mitigate off-target tissue toxicities, and improve 
immunotherapeutic options for cancer patients. 
Disclosure of Interest: None Declared 
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S. Song1,*, D. Li1, K. Kampta1, M. Lapan1, Q. Guo1, B. 
Barnes1 
1Feinstein Institute For Medical Research, MANHASSET, 
United States 
 
Introduction: Despite the significant improvement in 
current therapies, breast cancer (BC) remains the most 
common cancer in women around the world.  Interferon 
regulatory factor 5 (IRF5) is a member of the IRF family 
of transcription factors. In human BC, IRF5 expression is 
lost in ~ 60% of ductal carcinoma in situs (DCISs) and 
~90% of invasive ductal carcinomas (IDCs). BCs 
expressing the lower quartile of IRF5 transcript 
expression were found to significantly correlate with poor 
prognosis for recurrence-free survival. Irf5 knockout (Irf5-/-

) Balb/c mice were generated to study how loss-of-Irf5 
promotes breast tumor initiation and progression. At 18 
months-old, female nulliparous Irf5-/- mice (67%) had a 
>3-fold increase in the incidence of spontaneous 
mammary tumorigenesis as compared to Irf5+/+ littermate 
mice (20%). During puberty, the ductal epithelium 
expands by branching morphogenesis and invading the 
fat pad to form an organized mammary gland (MG). Many 
of the signaling mechanisms are shared by tumor cell 
growth and progression towards invasion. Therefore, we 
studied MG development during puberty to shed light on 
the role of IRF5 in mammary tumorigenesis.  
Results: Loss-of-Irf5 enhanced MG proliferation in vivo, 
as indicated by an increased number of Ki67-positive 
epithelial cells, fat pad coverage, and number of terminal 
end buds.  By in vitro alarmaBlue proliferation assay, we 
found increased proliferation rates, and by 3D organoid 
culture, we detected more ‘aggressive’ branching 
morphology, suggesting an intrinsic role for Irf5 in 

mammary epithelial cells. To identify the molecular 
mechanism(s) driving enhanced tumorigenesis, we 
performed RNAseq on FACS-sorted luminal and basal 
epithelial cells from 6 week-old Irf5-/- and Irf5+/+ littermate 
mice (n=3 mice/group). Among the top 10 most enriched 
genes in Irf5-/- MG, GAPDH was elevated in both luminal 
and basal epithelial cells. Interestingly, the other 9 genes 
encoded ribosomal proteins, with some having as high as 
a 70-fold change in expression. 
Conclusion: These findings indicate that loss-of-Irf5 
enhances mammary gland development during puberty 
through the select upregulation of metabolism and global 
translation, which eventually leads to increased 
tumorigenesis.   
Disclosure of Interest: None Declared 
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ESTROGEN RECEPTORS REGULATE THE WNT/Β-
CATENIN SIGNALING PATHWAY IN CANCER BY 
TARGETING THE NOD-LIKE RECEPTORS 
S. Song1,*, C. Ding1, S. Liu1 
1Nanjing Agricultural University, Nanjing, China 
 
Introduction: NOD-like receptors (NLRs) are a newly 
discovered family of pattern recognition receptors (PRRs) 
which play a key role in immune regulation of innate 
immunity and adaptive immunity [1,2]. It has been 
reported that estrogen receptors (ERs) participate in 
carcinogenesis by directly regulating NOD-like receptors 
(NLRs) [3,4]. However, the expression profiles of ERs 
and NLRs in cancer and the ER-NLR regulated signaling 
pathway are not clear. 
Methods: To explore the relationship of ER-NLR 
regulated signaling pathway, we summarized gene 
expression profiles of ERs and NLRs across normal and 
tumor tissue by comprehensive data mining. Then we 
explored the ER-NLR regulated signaling pathway by 
RNA sequencing (RNA-seq). 
Results: The NLRs and ERs were differentially 
expressed in different cancer tissues. Such expression 
discrepancies might influence inflammatory regulation 
and tumorigenesis. Importantly, we identified that ER-
NLR regulate Wnt/β-catenin pathway in cancer. Taking 
colon adenocarcinoma (COAD) as example, we found 
that Wnt2b/LRP8/Dvl1/Axin2/GSK3a/APC/β-catenin 
genes were differentially expressed in ER-/- mouse colon 
tissue and colon cancer cells. The selective ERα 
antagonist could significantly decrease Wnt2b/LRP8/Dvl1 
expression, increase destruction complex 
(Axin2/GSK3a/APC) expression, and promote 
degradation of β-catenin in colon carcinoma cell by 
inhibited NLRP3 expression. 
Conclusion: NLRs are potential biomarkers for cancer, 
and ERs can regulate the Wnt/β-catenin signaling 
pathway in cancer by targeting the NLRs. Our results 



CYTOKINES 2019 – ABSTRACT BOOK 
 
 

152 
 

provide a novel signaling pathway that ER-NLR-Wnt/β-
catenin in cancer. 
References: [1]M.Saxena, G.Yeretssian, NOD-Like 
Receptors: Master Regulators of Inflammation and 
Cancer, Frontiers in Immunology, 5 (2014) 327. 
[2] P.Y. Ting, R.C. Lovering, E.S. Alnemri, J. Bertin, J.M. 
Boss, B.K. Davis, R.A. Flavell, S.E. Girardin, A. Godzik, 
J.A. Harton, The NLR Gene Family: A Standard 
Nomenclature, Immunity, 28 (2008) 285-287. 
[3] W. Fan, X. Gao, C. Ding, Y. Lv, T. Shen, G. Ma, L. 
Yan, S. Song, Estrogen receptors participate in 
carcinogenesis signaling pathways by directly regulating 
NOD-like receptors, Biochemical and Biophysical 
Research Communications, 511 (2019) 468-475. 
[4] W. Qing, G. Pengbo, M. Kun, Z. Ying, Z. Wei, H. 
Wanwan, Q. Yumin, L. Tao, M. Xiaomin, L.Yafei, 
Estrogen suppresses hepatocellular carcinoma cells 
through ERβ- mediated upregulation of the NLRP3 
inflammasome, Laboratory investigation, 95 (2015) 804-
816. 
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BY DIRECTLY REGULATING NOD-LIKE RECEPTORS 
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1Nanjing Agricultrual University, Nanjing, China 
 
Introduction: NLRs are among the intracellular pattern 
recognition receptors that orchestrate innate immunity 
and inflammatory responses when cells perceive harmful 
factors[1]. Upon activation, NLRs form large signaling 
complexes and induce innate immune responses like 
inflammation, autophagy, and cell death. Therefore, the 
roles of these NLRs have been connected to metabolic 
disorders, autoimmune disorders, and tumorigenesis[2, 3]. 
In our previous study, we found that NLRP3 
inflammasome could obviously be upregulated by 
Zearalenone (ZEA), a nonsteroidal estrogenic mycotoxin, 
in mice colon tissue and macrophage[4]. However, ZEA 
can relieve DSS-induced colitis by inhibiting NLRP3 
inflammasome in mice. We explored the ER 
expression on these situations, we found that ERβ was 
specifically activated, together with the inhibition of ERα 
in DSS+ZEA groups[5]. Therefore, we speculated that the 
ER has a close connection with NLRs. 
Methods: In our research, we treated the human normal 
colon cells (NCM-460) and human colon cancer cell line 
(HCT116) with different ER agonists, then ChIP-qPCR, 
EMSA and dual luciferase assay were used to detect the 
interaction between ER and NLRs promoter. And the 
NLRP3 inflammasome expression and co-localization 
were observed by western blot and immunofluorescence 
microscopy. Simultaneously the cytokines (IL-1β, IL-18 
and TNF-α) were evaluated by ELISA. Additionally, the 

Flow cytometric analysis and EdU staining were applied 
to assess the effects of ERα antagonist on proliferation 
and apoptosis of HCT116 cells. 
Results: Here, ERs are first identified as NLRs 
transcription regulation factors through binding to 
estrogen receptor element (ERE) of NLRs promoter, both 
regulate NLRs expression and promote inflammasome 
co-localization. Furthermore, we identified that NLRP3 
was differentially expressed in colon normal and cancer 
cells, selective ERα antagonist could significantly 
decrease pro-inflammatory cytokines expression, 
suppress proliferation and promote apoptosis by inhibited 
NLRP3 expression and inflammasome activity. 
Conclusion: In short, the research demonstrates that 
ERs participate in the NLR-associated signaling pathway 
in cancer by directly regulating NLRs. Our results provide 
novel insight into ERs as therapeutic targets in NLR-
related inflammation and cancer. 
References: 1.          FrançoisBarbé, Todd D, and Maya 
S, Advances in Nod-like receptors (NLR) biology[J]. 
Cytokine & Growth Factor Reviews, 2014. 25(6): 681-
697. 
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Annual Review of Immunology, 2012. 30(1): 677. 
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Inflammasome NLRs in Immunity, Inflammation, 
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the NLRP3 inflammasome[J]. Chemosphere, 
2017. 190: 272. 
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inflammatory reaction[J]. Journal of Biochemical 
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Introduction: Prostate cancer (PCa) is the most 
frequently diagnosed malignancy in men and ranks as the 
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third leading cause of cancer-related deaths in Western 
civilization. Nonetheless, there is still an unmet medical 
need for diagnostic tools sufficient to reliably stratify 
aggressive from slow progressing tumours. In recent 
years, whole-exome sequencing has identified the 
H3K4me1 histone lysine methyltransferase KMT2C to be 
frequently mutated in various malignancies including 
PCa. However, the exact role of this epigenetic regulator 
in tumorigenesis remains elusive. In this study we aim to 
investigate the contribution of the methyltransferase 
activity of Kmt2c to carcinogenesis in a Pten-deficient 
mouse model of PCa. 
Methods: We have developed a double transgenic 
mouse model deficient in the tumour suppressor Pten 
and the methyltransferase domain of Kmt2c in the 
prostate epithelium (PtKmKO). Mice were sacrificed at 19 
weeks of age and collected prostate tissue was analysed 
according to weight, morphology and selected markers 
involved in tumorigenesis. To gain insight into the 
complex biological changes initiated by Kmt2c loss-of-
function we performed RNA sequencing (RNA-seq) on 
purified prostate epithelial cells derived from murine 
tumours. To underline the human relevance of our 
findings, we correlated KMT2C alterations and disease 
prognosis in publicly available datasets and tissue 
microarrays of PCa patients. 
Results: Loss of the Kmt2c methyltransferase activity 
exacerbated tumorigenesis leading to increased tumour 
size and weight and a more aggressive histopathological 
morphology. PtKmKO tumours showed increased 
proliferation rates and a higher capacity in tumour cell 
migration. RNA-seq revealed gross changes in the 
cancer cell secretome and a significant down-regulation 
of the inflammatory pathway response. In datasets from 
human PCa patients low expression as well as truncating 
mutations of KMT2C similarly correlated with poor 
prognosis. Analysis of TMAs of human PCa patients 
showed decreased KMT2C expression in bad prognostic 
high Gleason grade PCa tumour samples. 
Conclusion: Our findings indicate that loss of Kmt2c 
methyltransferase activity accelerates tumorigenesis in a 
transgenic mouse model of PCa and correlates with bad 
prognosis in human patient samples.  
Disclosure of Interest: None Declared 
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Introduction: The recurrent gain-of-function mutation in 
human STAT5B, N642H, has been found in almost 120 

patients with T-cell lymphoma or leukemia, and is linked 
to more aggressive disease, therapy resistance and poor 
prognosis. Clinically, these STAT5BN642H driven diseases 
are assigned to different subtypes, displaying immature, 
mature CD4+ or CD8+, or γδTCR+ T-cell 
immunophenotypes. We established and characterized a 
transgenic mouse model, in which vav-promoter driven 
human STAT5BN642H triggers T-cell lymphoma with 
massive expansion of mature CD8+ T-cells into peripheral 
lymphoid organs and non-lymphoid organs. Strong 
commitment to the CD8+ lineage is further indicated by 
increased CD8+ T-cell counts in the thymus.  
Methods: As STAT5BN642H positive patients frequently 
suffer from diseases of other T-cell subtypes, we isolated 
different T-cell subsets to transplant into 
immunocompetent mice.  
Results: Apart from γδTCR+ T-cells, that rapidly 
developed γδTCR+ T-cell disease, recipients of immature 
T-cells succumbed to a mature CD8+ T-cell neoplasia, 
highlighting the capacity of the T-cells to undergo 
maturation even after transplantation. In need of an 
alternative approach to maintain immaturity and therefore 
model T-ALL cases, we crossed STAT5BN642H mice to a 
RAG2 deficient background. Strikingly, STAT5BN642H 
RAG2-/- mice developed lethal T-cell lymphoma in the 
thymus with a significant increase in thymic weights 
compared to littermates. Low CD3 and no TCR surface 
expression confirmed the immature nature of the 
lymphoma cells. Staining for TdT, a marker used in the 
clinics to classify T-ALL, was highly positive in 
STAT5BN642H RAG2-/- but not in STAT5BN642H thymi. 
Studies in N642H positive T-ALL patients have shown 
high levels of two known oncogenes and STAT5 target 
genes; PIM-1 and BCL-2. Western blot analysis of 
lymphoma cells from STAT5BN642H RAG2-/- mice revealed 
upregulation of these proteins, suggesting that they may 
represent potential targets for inhibitor testing. 
Conclusion: Taken together, we have generated novel 
pre-clinical models that closely recapitulate 
immunophenotypes of immature STAT5BN642H positive T-
cell neoplasia subtypes, and these models will enable 
further testing of new therapeutics and treatment 
strategies.   
References: Pham HTT et al.: STAT5BN642H is a driver 
mutation for T cell neoplasia. J Clin Invest. 2018; 
128(1):387–401 
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Commun. 2019 
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in acute myeloid leukemia. Leukemia 2018; 32(5):1135-
1146 
Pham HTT et al.: A haunted beast: Targeting 
STAT5BN642H in T-cell Neoplasia. Mol Cell Oncol. 2018; 
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ANALYSES OF CYTOKINES VALUES IN SERUM AS 
WELL AS IN ISOLATED CELLS FROM BONE 
MARROW OF PATIENTS WITH MULTIPLE MYELOMA 
V. Jurisic1,*, K. Mirjacic2, A. Vuletic2, O. Markovic3, M. 
Radojkovic4, T. Rajic-Srdic5 
1Faculty of Medical Sciences, University of Kragujevac, 
Kragujevac, 2expermental Laboratory, Institute of 
Oncology and Radiology, 3Hematology department KBC  
Bezanijska kosa, University of Belgrade, School of 
Medicine, 4KBC Dr Dragisa Misovic, University of 
Blgrade, Schol of Medicine, 5Experimental Laboratory, 
Institute of Oncology and Radiology, Belgrade, Serbia 
 
Introduction: Cytokines play an important role in 
complex relationships in stroma between bone marrow, 
vascularization, NK cells, and tumor progression in 
multiple myeloma. 
Methods: In this investiation we estimated total serum 
TNF values as well as TNF-a, IL-2and IFN-g production 
from in vitro cultured peripheral blood cells by ELISA 
assay. The cytokine production was analyzed also from 
sepataed CD38+ and CD38 – cells from bone marow of 
myeloma patients using MACS magnetic sorter and 
Column-based MACS® Technology (Miltenyi Biotec) 
according manufacturer instructions, and after cell 
enumeration from 1.0 x 106 separated cells. Using PCR 
mRNA account was analyzed in CD38+ and CD38 – 
cells, cultures in-vitro, in Roswell Park Memorial Institute 
(RPMI) 1640 culture medium (CM, Gibco, UK) 
supplemented with 10% fetal calf serum (FCS) (Sigma, 
USA) following 24h.  
Results: The total values of TNF-a measured in serum of 
patients with myeloma was significantly increase and 
depending on advance stage of disease, inflammation, 
presence of ostelolyses and other clinical parameters (p 
<0.05 Mann whiteney U-test).  However, values of TNF-a, 
IL-2 and IFN-g  measured from cultured PBL and NK 
cells was significantly decrease in myeloma patients in 
comparison to healthy controls (p <0.05 Mann- Whiteney 
U-test). In addition when we analyzed values of TNF-a 
and IL-6 in separated CD38+ and CD38 – cells by 
molecular methods and mirco RNK, no significant 
difference was obained between CD38 + and CD38- cells 
(p >0.05 Mann whiteney U-test). Results shows the 
increase cytokine values in both cells subpopulation, 
when expressed values as fold increase from normal 
reference. 
Conclusion: These findings indicate that increased 
serum values of the measured cytokines in advanced 
stage of disease, have been elicited not only from tumor 
cells but mostly from the surrounding cells. These cells 
around the tumor and tumor stroma greatly contribute to 
inflammation and total serum cytokine values. 
Disclosure of Interest: None Declared 
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Donahue1, J. Schlom1, S. Gameiro1 
1Laboratory of Tumor Immunology and Biology, Center 
for Cancer Research, NIH/NCI, Bethesda, United States 
 
Introduction: Immunotherapy has demonstrated limited 
clinical efficacy as tumors evade immune surveillance 
through multiple mechanisms, including epigenetic 
silencing of genes involved in tumor recognition and 
immune effector function. Hence, we hypothesized that 
the histone deacetylase inhibitor, entinostat would 
potentiate the efficacy of immunotherapy by 
reprogramming the tumor microenvironment (TME) to 
promote effective tumor immune recognition and 
elimination. Here, we examined the immune-associated 
mechanisms elicited by entinostat in the potentiation of 
cytokine-based immunotherapies, namely N-803 plus a 
therapeutic cancer vaccine. N-803 is an IL-15 
superagonist bound to an IL15 receptor alpha/IgG1 Fc 
fusion protein. N-803 has been shown to be well tolerated 
and demonstrated promising signs of clinical activity in 
patients with solid carcinomas. 
Methods: Immune modulatory effects of entinostat were 
examined in vitro and in murine models of solid 
carcinomas. We investigated the potential of entinostat to 
augment immune recognition and lysis of human 
carcinoma cells in vitroby antigen-specific T cells and 
natural killer (NK) cells, including through antibody-
dependent cellular cytotoxicity (ADCC) elicited by 
avelumab, a fully human IgG1 monoclonal antibody 
targeting PD-L1. Using preclinical models of solid 
carcinomas, we examined the effect of combining 
entinostat with two different cytokine-based 
immunotherapy regimens. 
Results: Here, we demonstrated that in vitro entinostat 
exposure rendered human carcinoma cells more 
sensitive to T-cell mediated lysis against a broad range of 
tumor-associated antigens, including CEA, MUC1, PSA, 
and brachyury. This effect was associated with entinostat 
augmenting the expression of multiple proteins involved 
in antigen processing and tumor immune recognition. 
Furthermore,exposure of a diverse array of human 
carcinoma cells to entinostat significantly enhanced the 
expression of multiple NK ligands and death receptors 
resulting in enhanced NK cell‒mediated lysis and 
avelumab-mediated ADCC. Entinostat treatment of NK 
cells from healthy donors and cancer patients induced an 
activated NK cell phenotype. In two murine carcinoma 
models, entinostat synergized with N-803 and a cancer 
vaccine to promote activation, infiltration and cytolytic 
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function of CD8+T cells in the tumor, while reducing 
immune suppression resulting in significant tumor control. 
Finally, we are examining the effect of entinostat in 
combination with other immunomodulatory agents. 
Conclusion: Collectively, these data demonstrate the 
diverse immune modulatory mechanisms elicited by 
entinostat and associated with its potentiation of 
antitumor efficacy when combined with cytokine-based 
immunotherapy regimens. These findings form the 
rationale for clinical translation for patients with solid 
carcinomas. 
Disclosure of Interest: None Declared 
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Introduction: Pancreatic ductal adenocarcinoma (PDAC) 
represents one of the leading causes of cancer-related 
deaths in the United States, with a survival rate lower 
than 10%, which underline the need to identify new 
specific targets for its treatment. In a previous study we 
demonstrated that SCHLAFEN 5 (SLFN5), an interferon 
(IFN) stimulated gene (ISG), is a transcriptional co-
repressor of STAT1-mediated IFN responses and 
promotes the malignant phenotype in glioblastoma. In the 
present study, we interrogated whether SLFN5 plays a 
role in PDAC. 
Methods: SLFN5 expression was assessed in pancreatic 
tumors and normal pancreatic tissues using in silico 
analyses. WT and SLFN5 KO PDAC cells were cultured 
as monolayers or as spheroids to investigate the effects 
of targeting SLFN5 alone and in combination with IFN 
using viability/cell proliferation assays and 3-D invasion 
assays. Transcriptomic analyses of parental versus 
SLFN5 KO PDAC cells were performed using RNA-Seq, 
qRT-PCR, and ISRE-luciferase assays. ChIP analyses 
were used to assess the specific role of SLFN5 in the 
transcriptional regulation of IFN-responsive genes. 
MassSpec, Co-IP, and western blot analyses were 
performed to identify novel binding partners of SLFN5. 
Cell cycle analyses were performed using flow cytometry. 
Additionally, the role of SLFN5 was studied using in vivo 
mouse xenograft tumor models. Statistical analyses 
included ratio paired t-test, one-way or two-way ANOVA 

followed by Tukey’s multiple comparison test. Survival 
analysis was performed using Mann-Whitney U-test.  
Results: High levels of SLFN5 correlate with worse 
overall survival in PDAC patients. Using parental and 
SLFN5 KO PDAC cells we demonstrated that loss of 
SLFN5 results in significantly reduced proliferation and 
invasion. Additionally, selective targeting of SLFN5 
enhanced IFN-antitumor effects in PDAC cells. 
MassSpec analysis identified E2F7 as a novel binding 
partner of SLFN5. E2F7 is known to repress E2F site-
dependent transcription, controlling expression of cell 
cycle-related genes. In our study, we observed that 
specific deletion of SLFN5 in PDAC cells affects G2/M 
phase cell cycle transition. Furthermore, we provide 
evidence that SLFN5 controls type I IFN-induced 
expression of ISGs by binding their promoter region and 
suppressing their transcription. Hence, genetic targeting 
of SLFN5 enhanced transcription of anti-proliferative and 
pro-apoptotic ISGs in PDAC cells. Importantly, targeting 
SLFN5 inhibited pancreatic tumor growth and increased 
survival in vivo. 
Conclusion: In this study we demonstrate that specific 
deletion of SLFN5 inhibits tumor growth in vitro and in 
vivo, possibly through transcriptional stimulation of ISGs 
and inhibition of cell-cycle related genes. Our results 
suggest that SLFN5 could represent a promising 
therapeutic target in PDAC. 
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Topolewski1, A. Braniewska2, T. Rygiel2, M. Komorowski1 
1Institute of Fundamental Technological Research PAS, 
2Medical University of Warsaw, Warsaw, Poland 
 
Introduction: Highly cross-wired architecture is typical 
for mammalian signaling. For instance, the family of four 
Janus kinases (JAKs) can be indirectly activated by more 
than fifty cytokines. Besides, JAKs are involved in 
activation of many signaling proteins, including seven 
members of the STAT family. The promiscuity of JAKs 
contributes to a wide-ranging, and context-dependent, 
effects of JAK inhibition. Therefore, the question arises 
how combinations of available selective JAK inhibitors 
can alter cytokine-triggered activation of different STATs 
as well as induction of distinct cellular fates.  
  
Methods: Here, we measure signaling responses of 
individual cells to stimulation of anti- and proinflammatory 
cytokines in the presence of three JAK inhibitors 
(solcitinib, BMS-911543, and cerdulatinib). We evaluated 
the level of activated STAT1 and STAT3 proteins in two 
monocyte cell lines, THP-1 and U937, differentiated to 
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macrophages. Cells were incubated for 30 min with 
saturating concentrations of interferon gamma and 
interleukin 10 and stained with antibodies. Obtained 
confocal images with at least 1 000 cells per condition 
were quantified using CellProfiller and statistically 
analyzed using developed R scripts. All the experiments 
were performed in triplicates. 
  
Results: We observed that cytokines can induce various 
types of responses and lead to different levels of cell-to-
cell heterogeneity. We detected the same level of 
heterogeneity in cells treated with JAK inhibitors. Mixtures 
of JAK inhibitors at low concentrations act with similar 
efficiency as inhibitors applied alone at higher 
concentration. The proper combination of JAK inhibitors 
used in THP-1 and U937 cells in the presence of anti- 
and proinflammatory cytokines allows for selective 
suppression of anti- or proinflammatory responses. 
  
Conclusion: Our study suggests that combinations of 
JAK inhibitors can be used to redirect cellular responses 
towards more anti- or proinflammatory state in the 
presence of opposing extracellular signals. We also 
suppose that usage of low concentrations of inhibitors is 
more selective towards kinases which gives us the 
possibility to block specific signaling effectors. 
  
Disclosure of Interest: None Declared 
 
P236C 
IMPACT OF TRANSIENT CD4 DEPLETION ON 
CLONAL T-CELL RESPONSES IN PATIENTS WITH 
GASTROINTESTINAL CANCER 
S. Ueha1,*, H. Aoki1, S. Shichino1, H. Ogiwara1, K. 
Shitara2, M. Shimomura3, T. Suzuki3, T. Nakatsura3, M. 
Yamashita4, S. Kitano4, S. Kuroda5, M. Wakabayashi5, S. 
Ito6, T. Doi7, K. Matsushima8 
1Research Institute for Biomedical Sciences, Tokyo 
University of Science, Noda-shi, 2Department of 
Gastrointestinal Oncology, National Cancer Center 
Hospital East, 3Division of Cancer Immunotherapy, 
National Cancer Center, Kashiwa-shi, 4Department of 
Experimental Therapeutics, National Cancer Center 
Hospital, Tokyo, 5Clinical Research Support Office, 
National Cancer Center Hospital East, Kashiwa-shi, 
6IDAC Theranostics Inc., Tokyo, 7Department of 
Experimental Therapeutics, National Cancer Center 
Hospital East, Kashiwa-shi, 8Research Institute for 
Biomedical Sciences, Tokyo University of Science, 
Tokyo, Japan 
 
Introduction: Despite the role of CD4+ T cell help to 
CD8+T cell activation, depletion of CD4+cells using an 
anti-CD4 monoclonal antibody (anti-CD4 mAb) inhibits 
tumor growth in several murine tumor models. To 
address the therapeutic potential of  anti-CD4 mAb in 

human, we performed a first-in-human clinical trial of 
IT1208, a humanized anti-CD4 depleting monoclonal 
antibody, in Japan. We enrolled 11 patients with 
advanced gastrointestinal tumor and revealed that anti-
CD4 mAb treatment (i) transiently depleted CD4+T cells in 
the blood, (ii) gradually increased CD8+ T cells in the 
blood, and (iii) decreased tumor diameter in 5 of 11 
patients. However, details of CD4+ cell depletion-induced 
changes in T-cell responses and its immunological 
relevance to antitumor effects remained elusive.  
Methods: To investigate the clonal T-cell responses in 
patients with advanced gastrointestinal cancer following 
antibody-mediated CD4 depletion, we conducted T-cell 
receptor (TCR) repertoire analysis. By separating 
CD4+ and CD8+ T-cell repertoire and tracking them 
between the blood and tumor, we highlighted the 
changes in tumor-associated T-cell clones in the blood. 
Moreover, we analyzed the association between changes 
in TCR repertoire and tumor diameter, or 
immunophenotypes of blood T cells.  
Results: TCR repertoire analysis and subsequent clone-
tracking revealed that transient CD4 depletion promoted 
expansion of midle-ranked clones and contraction of 
major clones in both CD4+ and CD8+ T-cell repertoire in 
the blood, including those overlap between the blood and 
the tumor. Notably, the extent of clonal expansion among 
Blood-Tumor overlapping repertoire was associated with 
the tumor shrinkage following the treatment.  Moreover, 
the remodeling of CD8+ T-cell repertoire was strongly 
correlated with the effector phenotype of blood CD8+ T 
cells. 
Conclusion: These results suggest that the transient 
CD4 depletion enhanced the remodeling of TCR 
repertoire and expansion of CD8+tumor-reactive clones in 
the blood, leading to antitumor effects. 
References: 1. Ueha, S. et al. Cancer Immunol. Res. 3, 
2015 
2. Aoki, H. et al. Front. Immunol. 10, 2019 
3. Shitara, K. et al. Journal for ImmunoTherapy of 
Cancer. 2019 in press.  
Disclosure of Interest: None Declared 
 
P236D 
DUSP6 DEFICIENCY RESTRAINS TCR-MEDIATED 
METABOLIC REPROGRAMMING WHICH CONFERS A 
SUPERIOR ANTI-TUMOR IMMUNITY 
M.-Y. Chen1,*, W.-C. Hsu1, Y.-W. Su1 
1Immunology Research Center, National Health 
Research Institutes, Miaoli County, Taiwan 
 
Introduction: DUSP6 (also known as MKP-3 or Pyst1) is 
a protein phosphatase that modulates mitogen-activated 
protein kinase (MAPK) by dephosphorylating tyrosine and 
threonine residues of ERK or JNK. In our previous study, 
we dissected the effect of DUSP6 deficiency in TCR-
mediated JNK/p38-signaling, and found that DUSP6 
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negatively regulated IL-21 production and follicular helper 
T (TFH) cell differentiation. Here we explored the effect of 
DUSP6 deficiency in tumorigenesis to address whether 
targeting DUSP6 has a therapeutic potential in cancer 
therapy. 
Results:  Utilizing primary T cells from DUSP6-/- mice, we 
have previously shown that DUSP6-/- T cells could not 
induce phosphofructokinase (PFK) activity and relied on 
glucose-independent fuelling of mitochondrial respiration. 
The proximity ligation assay (PLA) in wild type CD4+ T 
cells revealed that PFK interacted with anti-apoptotic 
protein Bcl-xL in the resting state. Upon 20h through 
TCR-stimulation, the interaction between PFK and Bcl-xL 
became dissociated. In DUSP6-/- CD4+ T cells, the 
interaction between PFK and Bcl-xL was drastically 
reduced in the resting state. By contrast, PFK appeared 
to interact Bcl-xL in DUSP6-/- CD4+ T cells upon TCR-
stimulation. The results suggested that DUSP6 deficiency 
strongly impaired TCR-engaged glycolysis via interfering 
the kinetic assembly of PFK. To address the effect of 
DUSP6 deficiency in tumorigenesis, we inoculated MC38 
colon adenocarcinoma cells expressing ovalbumin 
(MC38-OVA) in OTII-DUSP6+/+ or OTII-DUSP6-/- mice. 
After inoculation, tumors grew more slowly in OTII-
DUSP6-/- mice than in OTII-control mice. We transferred 
OTII-DUSP6+/+ CD4+ T cells or OTII-DUSP6-/- CD4+ T 
cells into RAG2-/- mice prior to MC38-OVA-inoculation, 
and found that no significant difference in tumor growth 
between those two recipient mice. However, when OTII-
DUSP6-/- CD4+ T cells along with antigen-nonspecific B 
cells were co-transferred to RAG2-/- mice prior to tumor 
inoculation, tumor grew significantly more slowly than in 
recipient controls, suggesting that DUSP6-/- CD4+ T cells 
owned a better anti-tumor immunity in a B cell-dependent 
mechanism. In the cultured medium deprived of glucose, 
glutamate and pyruvate, the production of cytokines 
including IFN-g, TNF-a and IL-21 by CD4+ T cells was 
strongly inhibited. Under those harsh in vitro conditions, 
OTII-DUSP6-/- CD4+ T cells remained capable to produce 
more ROS upon MC38-OVA-restimulation. 
Conclusion: DUSP6 deficiency in T cells promotes the 
mitochondrial respiration, ROS production and 
suppresses tumor-infiltrated B cells, which contribute to a 
superior immune surveillance against tumor growth. 
Disclosure of Interest: None Declared 
 
P236E 
NOVEL VARIANTS OF IL15-SUPERAGONIST 
IMMUNOCYTOKINES 
I. Evdokimovskaia1,*, D. Zaripova1, E. Kolosova1, M. 
Grefenshtein1, S.  Ageev1, A.  Kononov1, Y. Smirnova1, A. 
Gordeev1, I. Putintceva1, S. Evdokimov1, I. Ustiugov1, A.  
Ulitin1, V. Solovyev1, R. Ivanov1 
1BIOCAD, Saint Petersburg, Russian Federation 
 

Introduction: IL-15 is a cytokine that stimulates CD8+ T 
cell and NK cell survival, metabolism, and anti-tumor 
immunity, therefore, it is a promising target for cancer 
immunotherapy. Our report describes the development 
and characterization of original IL15-Superagonist (IL15-
SA) immunocytokine.  
Methods: Both immunocytokines constructions (IL15-SA 
and IL15-SA/anti-PD1-Fc bispecific immunocytokine 
complex) were synthesized by standard genetic 
engineering methods. The recombinant proteins were 
synthesized in CHO-K1-S cell line by transient expression 
of genetic constructions. These immunocytokines were 
characterized by Bio-layer interferometry (BLI − 
OctetRED96), in cell-based assays (STAT assay, 
proliferation assay, ADCC) and in vivo model.   
Results: Novel structure of our IL15-Superagonist (IL15-
SA) has advantages in terms of stability and affinity. IL15-
SA binds to IL-2 receptor with high specificity. IL15-SA 
and IL15-SA/anti-PD1-Fc showed good aggregation 
stability. In vitro assays demonstrated the ability of IL15-
SA to reactivate STAT signaling in PBMC cells and 
stimulation of proliferation of NK-92 cell line and NK from 
the blood of healthy donors. Also, IL15-SA effectively 
augments NK cell cytotoxicity and rituximab-depended 
ADCC against malignant B cells in vitro. Currently, in vivo 
activity of these candidates is evaluated in a mouse 
model. 
Conclusion: These results demonstrate that IL15-SA 
and IL15-SA/anti-PD1-Fc have favorable biological 
properties. These agents may have promising efficacy for 
the treatment of different types of cancer by combination 
with checkpoint inhibitors and cancer vaccines. 
Disclosure of Interest: None Declared 
 
P236G 
SELECTIVE STAT3 INHIBITION IN THE TUMOUR 
MICROENVIRONMENT RESTRICTS 
GASTROINTESTINAL TUMOUR GROWTH 
M. Alorro1,*, M. EISMANN1, F. MASSON2, M. ERNST1 
1CANCER AND INFLAMMATION, Olivia Newton-John 
Cancer Research Institute, Melbourne, Australia, 
2CENTRE OF PHYSIOPATHOLOGY TOULOUSE-
PURPAN,  NATIONAL INSTITUTE FOR HEALTH AND 
MEDICAL RESEARCH (INSERM), PURPAN, France 
 
Introduction: The signal transducer and activator of 
transcription 3 (STAT3) is a transcription factor that 
mainly signals via the JAK/STAT signalling pathway and  
is often found to be overexpressed in tumours, and is 
associated with the development of cancer hallmarks 
such as sustained proliferation and avoidance of cell 
death. Indeed, the pro-tumorigenic role of intrinsic Stat3 
signalling within tumour cells is well characterised across 
a number of different cancers including gastrointestinal 
cancers. However, the influence of Stat3 among the non-
tumour cells that infiltrate the tumour microenvironment is 
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less explored. This project aims to elucidate the role(s) of 
STAT3 signalling in the non-tumoural compartment of the 
tumour microenvironment. 
Methods: We developed the shStat3 transgenic mouse 
that allows for the conditional knock-down of STAT3. The 
shStat3 was crossed with the gp130F/F mutant gastric 
cancer mouse. The shStat3 mice were also injected 
subcutaneously with MC38 murine colon cancer cells. 
Variations of this model were used for bone marrow 
chimera experiments, and testing with the Stat3 inhibitor 
BBI-608. Tissues from these experiments were subjected 
to protein and RNA analysis by western blot and q-RT-
PCR respectively. The immune-profiles of the excised 
tumours were also interrogated by FACS analysis. 
Results: Systemic Stat3 reduction in the gp130F/F mice 
decreased tumour burden. Importantly, Stat3 knockdown 
in the non-tumoural compartment alone significantly 
inhibited allografted-MC38 tumour growth. Bone marrow 
chimera experiments confirmed the hematopoietic 
compartment as the main drivers of this anti-tumour 
effect. Furthermore, an increase of monocytic 
(Ly6C+Ly6G-) cells were observed in Stat3-knockdown 
allografts, an affect recapitulated with pharmacological 
Stat3 inhibition. The Stat3-knockdown monocytes 
exhibited reduced immunosuppressive gene signature 
expression. 
Conclusion: Our data provides compelling evidence of 
the therapeutic value of specific Stat3 targeting as a 
novel therapy option against gastrointestinal cancers.  
Strikingly, the anti-tumoural responses were shown to be 
partially mediated through immune cells such as the 
monocytes, highlighting a key role for the immune 
environment in the responsiveness to anti-Stat3 
therapies. 
Disclosure of Interest: None Declared 
 
P236H 
ROLE OF TFH CELL-DERIVED CYTOKINES IN ANTI-
TUMOR IMMUNITY 
R. Nurieva1,*, Z. Liu1, Y.-Z. Zhao1, M. Divenko1, A. 
Alekseev1 
1Immunology, UT MD Anderson Cancer Center, Houston, 
United States 
 
Introduction: Clinical relapse and widespread 
metastases are the major causes of death in melanoma. 
Adoptive T cell therapy (ACT) using autologous tumor-
infiltrating lymphocytes (TILs) is a promising approach 
that helps overcome these major challenges by 
promoting a sustained immune response against 
recurring cancer cells. However, even though adoptive 
transfer of TILs enriched with CD8+ T cells (CTLs) result 
in a 50% response rate in multiple phase II clinical trials 
in metastatic melanoma, CTL transfer alone without CD4+ 
T cells does not improve clinical response suggesting an 
important role of helper CD4+ T cells. Recently, it has 

been noted that infiltration of a newly identified subset of 
CD4+ T cells, named as T follicular helper (Tfh) cells into 
tumor sites, correlates with increased survival of cancer 
patients; however their role in tumor immunity remains 
undefined. 
Methods: Utilizing mouse B16-F10 and B16-ovalubmin 
(Ova) melanoma tumor models, we have determined the 
functions of Tfh cells in promoting anti-tumor immunity, as 
well as their interaction with important immune 
components within tumor. In addition, we have assessed 
the efficacy of Tfh-cell therapy by adoptive transfer of 
tumor antigen-specific Tfh cells in tumor-bearing mice 
(therapeutic model). 
Results: Pre-clinical murine tumor studies show 
correlation between increased number of intratumoral Tfh 
cells and reduced melanoma tumor growth and improved 
survival, suggesting the novel function of Tfh cells in 
promoting anti-tumor immunity against melanoma. 
Remarkably, transfer of tumor antigen-specific Tfh cells in 
melanoma tumor-bearing mice results in increased 
intratumoral CTL number and function, as well as in more 
efficient tumor eradication, indicating the role of Tfh cells 
in antitumor immunity by promoting CTL expansion 
and/or activity. Furthermore, in vitro CTL killing assay 
shows Tfh cell-derived cytokine contribution to CTL 
cytolytic function against melanoma. 
Conclusion: Our results thus, for the first time, indicate 
the therapeutic potential of Tfh cells in promoting CTL-
mediated anti-tumor immunity against melanoma and 
provide the basis for potential usage of these cells to 
improve current immunotherapy approaches. 
Disclosure of Interest: None Declared 
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RESOLVING INFLAMMATION AND SKIN FIBROSIS 
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Peled1, S. Assi1, A. Othman2, S. Schif-Zuck1, Y. 
Feuermann3, D. Barkan1, N. Sher4, J. G. Filep2 
1Department of Human Biology, University of Haifa, 
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Introduction: The engulfment of apoptotic leukocytes 
(efferocytosis) by macrophages during the resolution of 
inflammation is essential for tissue homeostasis and 
results in macrophage reprogramming/immune-silencing. 
However, a distinct subset of resolution phase 
macrophages loss their phagocytic capacity following 
intense efferocytosis, and hence were termed satiated 
macrophages. 
Results: Here, we show using an unbiased RNA-Seq 
analysis that satiated macrophages express a distinct 
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IFN-ß-related signature. Moreover, we report elevated 
levels of IFN-ß in peritoneal and broncho-alveolar 
exudates during the resolution of peritonitis and 
pneumonia in mice, respectively. Elimination of 
endogenous IFN-ß impairs, whereas the treatment with 
exogenous IFN-ß enhances, bacterial clearance, PMN 
apoptosis, efferocytosis and macrophage 
reprogramming.  Moreover, through STAT3, IFN-ß  
promotes apoptosis of human PMN. Finally, we show 
exacerbated skin fibrosis in D6/ACKR2-deficient mice is 
associated with reduced IFN-ß levels and can be rescued 
by exogenous IFN-ß.  
Conclusion: Collectively, our results identify IFN-ß 
produced by resolution phase macrophages as a IFN-ß is 
a novel multi-pronged effector cytokine in resolving 
inflammation and skin fibrosis. 
Disclosure of Interest: None Declared 
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THE LINEAR UBIQUITIN CHAIN BINDING DOMAIN 
NZF OF HOIL-1L REGULATES IMMUNE SIGNALING 
CASCADES 
C. Gomez Diaz1,*, K. Schodl1, L. Descz1, A. Kavirayani2, 
F. Ikeda1 
1IMBA, 2Vienna Biocenter Core Facilities , Vienna, Austria 
 
Introduction: The ubiquitin E3 ligase complex LUBAC 
(Linear UBiquitin chain Assembly Complex) is a key 
mediator of immune responses by regulating the TNF-
dependent NF-kB (Nuclear Factor kappa-B) and cell 
death pathways. LUBAC consisting of a catalytic protein, 
HOIP and two subunits HOIL-1L and SHARPIN is the 
only known E3 ligase complex capable of generating 
linear ubiquitin chains. HOIP or HOIL-1L deficient mice 
are embryonic lethal, while SHARPIN-null mice 
(Sharpincpdm/cpdm) suffer from chronic proliferative 
dermatitis accompanied with aberrant keratinocyte 
apoptosis.HOIL-1L has a unique linear ubiquitin chain-
specific interaction domain, NZF (Npl4 Zinc Finger). 
Interestingly, autoimmune disease patients were found to 
have gene mutations, in which  the HOIL-1L-NZF domain 
is not expressed suggesting its role in the regulation of 
immunity in humans. 
Methods: To understand the mechanisms where HOIL-
1L-NZF plays a role, we generated the recombinant full-
length HOIL-1L T203A/R210A protein, in which the linear 
ubiquitin chain-binding surface of NZF is mutated. 
Transient co-expression of a NF-κB reporter and HOIP, 
SHARPIN and HOIL-1L (WT or T203A/R210A mutant) in 
HEK293 cells was used to assess NF-κB activation. 
Using the CRISPR-Cas9 technology, we generated Hoil-
1lT201A;R208A/T201A;R208A knock-in mice (equivalent residues 
to T203 and R210 in mice).TNF-induced downstream 
siganling cascades were analyzed by immuno blotting 
and qPCR in MEFs (Mouse Embryonic Fibroblasts) and 
BMDMs (Bone Marrow-Derived Macrophages) derived 

from these knock-in mice. Skin tissues from Hoil-
1lT201A;R208A/T201A;R208A;Sharpincpdm/cpdmmice were subjected 
to histological analysis by H&E staining and 
immunohistochemistry (Cleaved Caspase 3 and KRT14). 
Results: We showed that interaction with recombinant 
linear ubiquitin dimers was partially distrupted when 
HOIL-1L is mutated at T203A/R210A, and that HOIL-1L 
T203A/R210A did not fully activate the NF-kB reporter 
with HOIP and SHARPIN. Hoil-1lT201A;R208A/T201A;R208A mice 
were viable and showed no obvious developmental 
phenotype. TNF-dependent NF-κB target gene induction 
of TNF, A20, ICAM and VCAM was significantly reduced 
in MEFs and BMDMs derived from Hoil-
1lT201A;R208A/T201A;R208Amice. To investigate the relationship 
between SHARPIN and HOIL-1L-NZF in the regulation of 
the immune responses in vivo, we crossed Hoil-
1lT201A;R208A/+mice with Sharpincpdm/+mice. Strinkingly, Hoil-
1lT201A;R208A/T201A;R208A;Sharpincpdm/cpdm showed an earlier 
onset of dermatitis characterized by increased 
keratinocyte apoptosis compared to Sharpincpdm/cpdmas 
shown by histopathological analysis.  
Conclusion: Collectively, our results show that the 
recognition of linear ubiquitin chains by the HOIL-1L-NZF 
domain, plays an important role in the TNF-induced NF-
kB signaling pathway. Moreover, our observations 
suggest that SHARPIN and the HOIL-1L-NZF have a 
collaborative role in immune regulation and cell death in 
the skin tissue.  
Disclosure of Interest: None Declared 
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NEUTROPHILS IN TYPE 1 REACTION OF LEPROSY. 
C. Saini1,*, R. Srivastava1, V. Ramesh2, A. Sharma3 
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Medical Sciences, 2Department of Dermatology, SJH 
Hospital, 3Department of Biochemistry, All India Institute 
of Medical Sciences, Delhi, India 
 
Introduction: Type 1 reactions (T1R) an inflammatory 
condition, present as inflammation of the local skin 
patches. 30-40% leprosy patient have undergone T1R 
during the course of MDT. CD4+ subsets of Th17 cells 
have been shown to play a major role in both disease 
associated immunopathology and in stable leprosy as 
reported by us and others(1,2). The aim of the present 
study was to analyze the role of IL-17A and IL-17F in 
regulating skin inflammation through neutrophils 
recruitment. 
Methods: In the present study, we analyzed 18 
individuals each of T1R and non-reactional (NR) patients. 
Flow cytometry were used for analysis of 48 hours MLSA 
stimulated PBMCs, qPCR and ELISA for gene expression 
and protein estimation respectively.   
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Results: CD3+CD4+ gated IL-17A+IL-17+ T cells were 
significantly (p<0.001) high in reversal reaction in MLSA 
stimulated PBMC. Subsequently, gene expression of IL-
17A and IL-17F were significantly high in skin lesions as 
compared to non-reaction leprosy patients. Heretical 
clustering analysis of gene expression showed that 
CXCL6, CXCL5, CCL20, CCL7, MMP13 and IL-17RB 
expression were significantly associated with IL-17A and 
IL-17F expression (Spearman r2= 0.77 to 0.98), 
neutrophils and monocyte markers respectively.  
Conclusion: In this study, the inflammation observed in 
lesions of T1R is due to different phenotype of Th17 cells. 
With a phenotype of double positive IL-17A+IL17F+ T 
cells. This also contributed recruitment of neutrophils and 
may be the useful for monitoring, diagnosis and treatment 
response prior to reactions episodes. 
  
References: 1. Saini C, Ramesh V, Nath I. CD4+ Th17 
cells discriminate clinical types and constitute a third 
subset of non Th1, Non Th2 T cells in human leprosy. 
PLoS Negl Trop Dis 2013;7:e2338. 
2. Saini C, Siddiqui A, Ramesh V, Nath I. Leprosy 
Reactions Show Increased Th17 Cell Activity and 
Reduced FOXP3+ Tregs with Concomitant Decrease in 
TGF-beta and Increase in IL-6. PLoS Negl Trop Dis 
2016;10:e0004592. 
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AT THE ENTHESIS 
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A. Watad3, R. Cuthbert1, M. Wittmann1, M. D. 
Wechalekar2,4, D. McGonagle1 
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Medicine, University of Leeds, Leeds, United Kingdom, 
2Flinders University of South Australia, Adelaide, 
Australia, 3Department of Medicine 'B' and Zabludowicz 
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Introduction: Metrnl or also known as Meteorin-like and 
IL-41, is a novel protein that has been described as both 
a cytokine and myokine and is thought to be 
predominantly immunoregulatory in nature.[1]  A recent 
report found that IL-41 mRNA was highly expressed in 
psoriatic skin, when compared to other inflammatory skin 
diseases.[2]  We investigated IL-41 protein expression in 
synovial tissue in RA (Rheumatoid Arthritis), PsA 
(Psoriatic Arthritis) and OA (Osteoarthritis) patients. IL-41 
production was also evaluated in vitro from healthy 
enthesis samples, as the enthesis represents the primary 
lesion in PsA. [3] 

Methods: IL-41 was measured in synovial fluid from PsA, 
OA patients by ELISA. Synovial biopsies from the 
aforementioned disease groups were stained for IL-41 by 
immunohistochemistry (IHC).  Healthy entheseal tissue 
was isolated and studied in vitro to identify possible 
cellular sources of IL-41. 
Results: IL-41 is highly expressed in the synovial fluid 
and synovial tissue of PsA patients (median 8118 pg/ml) 
when compared to OA patients (median 4720 pg/ml).  We 
found that entheseal stromal cells were the dominant 
producer of IL-41 from the enthesis.  Moreover, stromal 
derived IL-41, could be further induced by the addition of 
psoriatic relevant cytokines such as IL-17 and TNF. 
Conclusion: IL-41 is expressed in psoriatic 
arthritis synovium and is present and inducible at the 
enthesis.  Its functional effect in psoriatic inflammation 
remains to be fully elucidated. 
References:   
1.            Ushach, I., et al., Meteorin-like/Meteorin-β Is a 
Novel Immunoregulatory Cytokine Associated with 
Inflammation. The Journal of Immunology, 2018. 201(12): 
p. 3669-3676. 
2.            Ushach, I., et al., METEORIN-LIKE is a cytokine 
associated with barrier tissues and alternatively activated 
macrophages. Clinical immunology, 2015. 156(2): p. 119-
127. 
3.            Watad, A., et al., Enthesitis: Much More Than 
Focal Insertion Point Inflammation. Current 
Rheumatology Reports, 2018. 20(7): p. 41. 
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M. Müller1,2 
1Institute of Animal Breeding and Genetics, 2Biomodels 
Austria, University of Veterinary Medicine , Vienna, 
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Introduction: Contact hypersensitivity (CHS) is the most 
widely used mouse model for the research of allergic 
contact dermatitis (ACD). ACD is a delayed-type 
hypersensitivity response characterized by a T-cell 
mediated inflammation in the skin that affects 20% of the 
population worldwide. Genome-wide association studies 
have linked TYK2 locus polymorphisms to several 
autoimmune and autoinflammatory diseases and thus the 
recently developed TYK2 inhibitors are considered as 
promising therapeutic tools. Consequences of TYK2 
deficiency has been extensively studied in knockout mice 
(Tyk2-/-) and a limited number of TYK2 deficient patients. 
Consistent between species, loss of TYK2 results in an 
increased sensitivity to infections and impaired cellular 
responses to cytokines that signal through TYK2, such as 
type I interferons (IFN), interleukin (IL-) 10, IL-12, IL-22 
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and IL-23. However, it is currently unclear whether TYK2 
contributes to the pathogenesis of CHS as previous 
studies in mice led to contradictory conclusions. Aim of 
this project is to characterize the role of TYK2 and its 
enzymatic activity during hapten-induced CHS in mice. 
Methods: CHS is induced in wild-type (WT), Tyk2-/- mice 
and mice that express a kinase-inactive mutant of TYK2 
(Tyk2K923E) with the hapten 1-fluoro-2,4-dinitrobencene 
(DNFB). For sensitization, 0.5% DNFB solution is applied 
to the belly skin at two consecutive days, 5 days later 
10µl or 20µl 0.3% DNFB is applied to the left ear. The 
right ear serves as control. Ear thickness is measured 24 
hours (h) and 48 h later. Skin biopsies are used for (a) 
total RNA isolation and analysis of inflammatory gene 
expression by RT-qPCR, (b) protein isolation and 
Luminex bead arrays to determine cytokine levels and (c) 
(immune-) histochemistry.  
Results: We show that Tyk2-/- mice develop more 
pronounced ear inflammation compared to WT mice at 24 
h and 48 h after treatment, indicating that TYK2 does not 
contribute to the pathogenesis of CHS but rather protects 
from excessive inflammation. Interestingly, ear swelling 
was comparable between Tyk2K923E and WT mice, 
suggesting that the protective function of TYK2 does not 
require its kinase activity.  
Conclusion: Taken together, we provide evidence that 
TYK2 acts anti- rather than pro-inflammatory during CHS 
responses in mice and that kinase-inactivation of TYK2 
does not impact on the outcome of the disease. 
This work is supported by the Austrian Science Fund 
(FWF; grants DOC 32-B298, SFB-F6101 and SFB-
F6106). 
Disclosure of Interest: None Declared 
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INTERLEUKIN-38 INTERACTS WITH DESTRIN/ACTIN-
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KERATINOCYTES 
D. Talabot-Ayer1,2, L. Mermoud1,2, J. Borowczyk-
Michalowska2,3, W.-H. Boehncke2,3, N. Brembilla2,3, G. 
Palmer1,2,* 
1Division of Rheumatology, Department of Internal 
Medicine Specialties, University Hospitals, 2Department 
of Pathology-Immunology, University of Geneva School 
of Medicine, 3Division of Dermatology and Venereology, 
University Hospitals, Geneva, Switzerland 
 
Introduction: Interleukin (IL)-38 is a member of the IL-1 
family of cytokines, which was proposed to exert anti-
inflammatory effects. IL-38 is constitutively expressed in 
the skin, where keratinocytes are the main producing 
cells. Little information is currently available concerning 
IL-38 biology. In this study, we investigated the 
subcellular localization and interaction partners of the IL-
38 protein in human keratinocytes.  

Methods: An immortalized normal human keratinocyte 
(NHK) cell line was stably transfected with vectors 
allowing for doxycycline (Dox)-inducible IL-38 
overexpression. IL-38 protein levels were assessed by 
ELISA. 3D epidermal differentiation of primary human 
keratinocytes was established using air-lift cultures. 
Normal human skin biopsies were obtained from 
individuals undergoing corrective abdominal surgery. A 
human reconstituted epidermis (EpiSkin) library was 
screened for IL-38 interacting molecules by yeast two-
hybrid (Y2H) assay. Interaction between IL-38 and destrin 
was examined by proximity ligation assay (PLA) and co-
immunoprecipitation (coIP). Intracellular localization of IL-
38, destrin and F-actin was examined by 
immunofluorescence (IF). 
Results: IL-38 is constitutively expressed in epidermal 
keratinocytes in vivo, but its levels are markedly reduced 
in keratinocyte 2D cultures. We thus used Dox-induced, 
IL-38 overexpressing NHK (NHK/IL38) cells to investigate 
the localization and release of this cytokine in monolayer 
cultures. In parallel, differentiation of primary human 
keratinocytes in a 3D epidermal model restored 
endogenous IL-38 expression. In unstimulated confluent 
NHK/IL38 cells, IL-38 was mainly (>90%) cell-associated, 
rather than released into culture supernatants. Moreover, 
IF analysis indicated that intracellular IL-38 was 
preferentially, although not exclusively, cytoplasmic in 
NHK/IL38 cells and in 3D epidermal equivalents. IL-38 
was also detected by IF in the epidermis of normal 
human skin, where the protein was predominantly 
cytoplasmic and essentially excluded from keratinocyte 
nuclei. A Y2H screen identified destrin/ADF as a potential 
IL-38-interacting molecule. This interaction was confirmed 
by PLA in NHK/IL38 cells, by coIP of both overexpressed 
interaction partners in HEK293T cells, and by coIP of 
endogenous destrin with overexpressed IL-38 in 
NHK/IL38 cells. We observed partial co-localization of IL-
38 and destrin by IF in NHK/IL38 cells. Endogenous IL-38 
and destrin were also co-expressed throughout the 
epidermis in 3D cultures and in normal human skin. 
Finally, we detected partial co-localization of IL-38 with F-
actin in NHK/IL38 cells, in particular along the cell cortex 
and in filopodia.  
Conclusion: IL-38 is predominantly found in the 
cytoplasm of human keratinocytes, where it interacts with 
destrin. We observed partial co-localization of these two 
proteins, as well as of IL-38 and F-actin. The functional 
relevance of this interaction remains to be investigated. 
Disclosure of Interest: None Declared 
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IL-36 SIGNALING IN KERATINOCYTES IS 
MANDATORY IN IMIQUIMOD-INDUCED PSORIASIS IN 
MICE 
J. Goldstein1,*, E. Y. Bassoy1, J. Palomo1, A. Caruso1, E. 
Rodriguez1, C. Gabay1 
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Introduction: BACKGROUND: A large body of evidence 
indicates that IL-36R signaling plays an important role in 
the pathogenesis of psoriasis. For instance, IL-36 
receptor (IL-36R)-deficient mice showed impaired 
development of imiquimod (IMQ)-induced psoriasis, but 
the cells in which IL-36R signaling is involved have not 
been identified. 
OBJECTIVE: To assess the role of IL-36R signaling in 
keratinocytes in IMQ-induced psoriasis. 
Methods: We constructed an Il36rfl/fl mouse line in which 
exons 1 and 2 from the Il36r gene are flanked by loxP 
sites. Crossing these mice with K5Cre transgenic mice 
led a progeny with a specific deletion of Il36r in 
keratinocytes (Il36rΔK). The selectivity of Il36r gene 
targeting in keratinocytes was confirmed by RT-qPCR 
and ex vivo cell stimulation using isolated keratinocytes 
and bone marrow differentiated dendritic cells. The 
sensitivity of Il36rΔK mice to IMQ-induced psoriasis was 
compared to mice with complete IL-36R deficiency (Il36r-/-

) and to their respective littermate controls (Il36r+/+ and 
Il36rfl/fl). The severity of skin inflammation was assessed 
by ear thickness measured with a caliper. H&E staining 
was performed on treated and control ears. Ear mRNA 
levels of various cytokines were assessed by RT-qPCR. 
Phenotype of tissue CD45+ cells in organs of interest 
(IMQ-treated and untreated ear, draining and non-
draining lymph nodes, and spleen) was determined by 
FACS. 
Results: Il36r-/- mice were markedly resistant to the IMQ-
induced psoriasis as assessed by ear thickness. Il36rΔK 
mice showed a similar macroscopic protection as Il36r-/- 
mice, demonstrating that IL-36 signaling in keratinocytes 
is critical in this model of psoriasis. The mRNA levels of 
pro-inflammatory genes upregulated by IMQ in Il36r+/+ 
and Il36rfl/fl mice were markedly lower in Il36r-/- nor in 
Il36rΔK mice. These genes included IL-17A and IL-22, 
both known to be crucial in psoriasis. Histological findings 
in IMQ-induced psoriasis included keratinocyte altered 
differentiation and hyperproliferation as well as 
inflammatory cell infiltration. In contrast to Il36r-/- mice, 
epidermidis thickness was not reduced in Il36rΔK 
compared to Il36rfl/fl control mice. This finding suggests 
that IL-36 signaling in keratinocytes does not induce 
keratinocyte hyper-proliferation but rather controls the 
development of downstream inflammatory responses in 
IMQ-treated ears. FACS analyses demonstrated that, if 
absolute numbers of several cell types were reduced in 
Il36r-/- compared to Il36r+/+ control mice (macrophages, 
plasmacytoid dendritic cells, TCRγδ+ T cells, monocytes 
or neutrophils), only absolute numbers of neutrophils 
were significantly reduced in IMQ-treated ear from Il36rΔK 
compared to Il36rfl/fl control mice, suggesting that early 

neutrophil infiltration triggered by IL-36 signaling in 
keratinocytes is crucial for IMQ-induced ear inflammation. 
Conclusion: IL-36R signaling in keratinocytes is 
mandatory for the development of IMQ-induced psoriasis 
in mice. 
Disclosure of Interest: None Declared 
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Introduction: The balance between basal cell 
proliferation and suprabasal cell differentiation maintains 
homeostasis of the epidermis. A disturbance of this tightly 
regulated process is observed in certain skin diseases 
such as psoriasis. We have recently shown that 
keratinocyte-derived IL-17E (IL-25), an isoform of IL-17A, 
is also overexpressed in lesional psoriatic skin. The aim 
of this study was to address the influence of IL-17E on 
keratinocyte functions essential for epidermal 
homeostasis and directly compare it with IL-17A. 
Methods: Primary human keratinocytes were isolated 
from skin biopsies obtained from healthy donors 
undergoing plastic surgery. WST-1 assay and crystal 
violet staining were used to assess metabolic activity and 
proliferation of cells. Differentiation of keratinocytes was 
induced by addition of 2mM Ca2+ to the medium. 
Expression of mRNAs encoding early and late 
differentiation markers was determined by RT qPCR. 3D 
epidermal equivalents were generated using air-liquid 
interphase culture. Immunohistochemistry (IHC) was 
used to assess cell differentiation at the protein level. 
Leica DMI6000B  microscope and time-lapse monitoring 
of the cell movement were employed to analyse cell 
migration. Immunofluorescence was used to visualize cell 
architecture and focal adhesion. 
Results: First, we analyzed the influence of both 
cytokines on keratinocyte proliferation in vitro. The 
presence of IL-17E, but not IL-17A, significantly 
increased metabolic activity and promoted proliferation of 
keratinocytes. Surprisingly, IL-17E addition to cultured 
keratinocytes resulted in the concomitant up-regulation of 
differentiation-associated gene transcripts (i.e. keratin 10, 
loricrin and filaggrin), while their expression was either 
inhibited or not changed by IL-17A. Immunohistochemical 
(IHC) analysis of in vitro reconstituted 3D epidermal 
equivalents confirmed these results. Additionally, our 
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results indicate that IL-17E, but not IL-17A, stimulates cell 
migration increasing both cell speed and displacement. 
This was associated with specific changes in actin 
cytoskeleton organization and regulation of proteins 
involved in the focal contacts assembly such as vinculin. 
Finally, IL-17E, contrary to IL-17A, was not involved in the 
induction of an antimicrobial response. 
Conclusion: Our results indicate that IL-17E is a more 
potent inducer of keratinocyte proliferation than IL-17A 
and that both cytokines affect strongly the differentiation 
of keratinocytes but in a distinctive manner. Moreover, IL-
17E enhances cell migration by altering cell adhesion. 
Taken together, our data point towards an important role 
for IL-17E in the epidermal alterations of psoriasis; this 
role is clearly distinct from the role of IL-17A. 
Disclosure of Interest: None Declared 
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PROPIONIBACTERIUM ACNES INDUCED INNATE 
IMMUNE RESPONSE IN HUMAN MACROPHAGES 
K. Fischer1,*, R. Tschismarov1, T. Decker1 
1Max Perutz Labs, University of Vienna, Vienna, Austria 
 
Introduction: Acne vulgaris is a human skin disease of 
the pilosebaceous follicle. Hallmarks of acne vulgaris are 
factors such as altered keratinization, increased sebum 
production and the proliferation of the Gram-positive 
bacterium Propionibacterium acnes (P. acnes) in the 
human hair follicle. However, it remains unclear whether 
these factors are either cause or effect of acne. Besides 
its contribution during the skin disorder acne vulgaris, P. 
acnes is a commensal of the human skin. Generally, it is 
thought that an increased colonization of P. acnes in the 
pilosebaceous follicle of the human hair follicle causes 
the activation of the host immune system leading to the 
recruitment of neutrophils and macrophages to the site of 
infection. 
Methods: In this study we focus on the recognition of P. 
acnes by human macrophages and the induced signaling 
cascades downstream of their direct sensors. Using 
knockout cells of the adapter molecules Myeloid 
differentiation primary response 88 (MyD88), TIR-
domain-containing adapter-inducing interferon-β (TRIF) 
and stimulator of interferon genes (STING) and the 
pattern-recognition-receptor (PRR) retinoic acid inducible 
gene I (RIG-I) we investigate P. acnes induced immune 
response on mRNA and protein level. 
Results: Besides the expression of pro- and anti-
inflammatory cytokines, we discovered that P. acnes can 
activate signaling pathways leading to the induction of 
Interferon-stimulated genes (ISGs). More specifically, our 
results propose a MyD88, TRIF and STING dependent 
activation of the host innate immune response upon P. 
acnes infection. 
Conclusion: Herewith, we provide data suggesting for 
the first time a potential role of IFN-signaling during the 

immune response towards P. acnes. Within this study, we 
try to give an overall understanding of the P. acnes 
induced innate immune signaling cascades in human 
macrophages that can further serve as potential targets 
for drugs against acne vulgaris.   
Disclosure of Interest: None Declared 
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CONSTITUTIVE OVEREXPRESSION OF 
INTERLEUKIN 38 AFFECTS HUMAN KERATINOCYTE 
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L. Mermoud1,2,*, D. Talabot-Ayer1,2, N. Brembilla1, J. 
Borowczyk-Michalowska1, G. Palmer1,2 
1PATIM, University of Geneva, 2Internal Medicine 
Specialties, University Hospitals of Geneva, Geneva, 
Switzerland 
 
Introduction: Interleukin (IL)-38 is a member of the IL-1 
cytokine family. Based on its sequence homology with the 
IL-1 and IL-36 receptor antagonists, IL-38 was proposed 
to act as an anti-inflammatory molecule. However, few 
data are available to date about its biological role and 
mechanism of action. Highest constitutive IL-38 
expression is detected in the skin, where the cytokine is 
produced mainly by differentiated keratinocytes. The aim 
of this study is to investigate the function of IL-38 in 
human keratinocytes. 
Methods: An immortalized normal human keratinocyte 
(NHK) cell line was stably transfected with vectors 
allowing for constitutive or inducible IL-38 
overexpression. NHK cell proliferation and mortality were 
assessed respectively by cell counting and by measuring 
LDH activity in the supernatant of high density cell 
cultures. Differentiation of NHK cells was initiated by 
switching to a culture medium containing high Ca++ and 
serum. Expression of mRNAs encoding early and late 
differentiation markers was determined by RTqPCR. 3D 
epidermal differentiation of primary human keratinocytes 
was established using air-lift cultures. Differentiation 
marker protein expression was assessed by 
immunohistochemistry (IHC). 
Results: Constitutive IL-38 overexpression reduced the 
proliferation of NHK cells and lead to increased mortality. 
Differentiating NHK cells constitutively overexpressing IL-
38 had increased mRNA levels for the early differentiation 
marker keratin 10 (K10) as compared to empty vector 
transfected control cells. On the contrary, expression of 
the late differentiation marker involucrin was reduced in 
NHK cells constitutively overexpressing IL-38. To further 
explore potential effects of IL-38 on keratinocyte 
differentiation, while circumventing the impact of its 
constitutive overexpression on cell fitness, we set up a 
doxycyclin-inducible Tet-On system to overexpress IL-38 
in NHK cells. We also established a 3D model for 
epithelial differentiation of primary human keratinocytes, 
which more closely mimicks the situation in human skin, 
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as indicated by the expression patterns of differentiation 
markers such as K10, involucrin, filaggrin, and loricrin. 
Conclusion: Our results indicate that constitutive 
overexpression of IL-38 decreases proliferation and 
viability of NHK cells. Our data further suggest altered 
differentiation of IL-38 overexpressing cells. An inducible 
IL-38 expression system in NHK cells and a 3D culture 
model of primary human keratinocytes will be used to 
further investigate the effects of IL-38 on keratinocyte 
differentiation. 
  
Disclosure of Interest: None Declared 
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STUDY OF ITS ROLE IN CHRONIC SPONTANEOUS 
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1De Duve Institute, UCLouvain, 2Cliniques universitaires 
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Introduction: Chronic spontaneous urticaria (CSU) is a 
frequent and disabling inflammatory skin disease 
characterized by the repeated occurrence of hives and/or 
angioedema for more than 6 weeks without specific 
external stimuli. As the main event in CSU pathogenesis 
is mast cell and basophil degranulation, H1-anti-
histamines are the first-line treatment. However, more 
than 50% of patients who suffer from CSU are 
unresponsive to this treatment, highlighting the need for a 
more targeted and specific therapy. Immunomodulatory 
treatments are effective in controlling symptoms in some 
patients, suggesting the implication of cytokines in the 
development of the disease. Accordingly, we 
hypothesized that cytokines may represent novel targets 
for second-line treatments in CSU patients. 
Results: Our pilot study investigating the immune 
response associated with CSU shows that IL-24 is highly 
expressed in the skin and peripheral blood mononuclear 
cells (PBMCs) in 50% of CSU patients. Its expression is 
correlated with disease severity and inflammatory 
biomarkers. We are now deciphering the mechanism of 
IL-24 production by PBMCs and interestingly, have 
observed that PBMCs must be cultured in medium 
supplemented by autologous serum for at least 12 hours 
to produce high levels of IL-24. This would indicate the 
presence of a factor in the medium or serum that is 
necessary for the expression of IL-24. Our preliminary 
results suggest that complement may be implicated in IL-
24 production by PBMCs of CSU patients. 
In parallel, we want to define the role of IL-24 in CSU. We 
have shown that IL-24 is a late skin marker of CSU 
compared to Il-1ß and IL-6, suggesting IL-24 might act as 
an inflammatory amplifier or a regulator of skin 
inflammation. Intriguingly, the presence of circulating anti-

IL-24 IgE in CSU patients was recently described in the 
literature, suggesting that IL-24 could also act as an 
autoallergen, interacting with these anti-IL-24 IgE to 
induce mast cell degranulation. To assess this 
hypothesis, we are now trying to develop a murine model 
of urticaria. As IgG autoantibodies directed against the a 
unit of the mast cell high-affinity IgE receptor (FceRIa) 
are frequently detected in the CSU population and cause 
MC activation/degranulation, we are trying to auto-
immunize mice against their FceRIa. 
Conclusion: We hope that this vaccination will help us to 
generate a model of CSU, which would be very useful 
because currently no such models exist. 
Disclosure of Interest: None Declared 
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Introduction: Plasmacytoid dendritic cells (pDCs) play 
an important role in linking innate and adaptive immune 
responses. They selectively express Toll-like receptor 
(TLR) 7 and TLR9 which sense RNA and DNA 
respectively thus regulating the secretion of type I 
interferons (IFN) and other inflammatory cytokines such 
as TNFα. pDCs have been directly implicated in psoriasis 
immunopathology and are activated following anti-viral 
vaccination; vaccination is also linked to psoriatic arthritis 
onset. Inflammation of the enthesis (enthesitis) is the 
cardinal spondyloarthritis associated lesion, so we 
hypothesized the presence of enthesis resident pDCs. 
  
Methods: Normal interspinous process enthesis was 
obtained from patients who were undergoing spinal 
decompression or corrective scolosis surgery. The 
enthesis was subsequently separated into peri-entheseal 
bone (PEB) and the entheseal soft tissue (ST), as seen 
below. Cells were isolated from PEB by mechanical 
digestion and then stimulated with TLR9 agonist (ODN-
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2216). Flow cytometry was used to phenotype pDCs, and 
IFNα from supernatant was measured by ELISA. RT-
qPCR was used to analyse the gene expression of IFNα 
and TNFα. Entheseal stromal cells were co-cultured with 
supernatant of stimulated and unstimulated pDCs, 
respectively. The expression of ICAM-1 was investigated 
by flow cytometry. 
Results: Following mechanic digestion, cells were 
analysed by flow cytometry. pDCs were identified with a 
phenotype of Linage-CD11c-CD45+HLA-DR+ 
CD123+CD303+CD304+. 
A CD304 positive selection kit was used to isolate pDCs. 
The percentage of pDCs in the enthesis was found to be 
higher than in the blood. Following stimulation by ODN 
(10 ng/ml), pDCs were able to secret a significantly 
higher amount of IFNα than non-pDC cells. 
The secretion of IFNα and TNFα from stimulated pDCs 
was further confirmed by using RT-qPCR. HPRT1 was 
used as house keeping gene. It showed that the 
expression of IFNα and TNFα were significantly 
increased in stimulated pDCs. 
Conclusion: The human enthesis contains a resident 
population of pDCs that produce IFNα and TNFα 
following stimulation with TLR9 agonist. For the first time, 
our findings provide a link between viral illness and 
damage of self tissue and nucleic acid release and 
enthesis enabled PDC production of IFNα and TNFα.  
Disclosure of Interest: None Declared 
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T CELL DELETION OF MYD88 CONNECTS IL-17 AND 
IKBZ TO RAS ONCOGENESIS   
R. Salcedo1,*, C. Cataisson2, G. Trinchieri1, S. H. Yuspa2 
1Cancer and Inflammation Program, 2Laboratory of 
Cancer Biology and Genetics, National Cancer Institute, 
NIH, Bethesda, United States 
 
Introduction: Oncogenic activation of Ras alleles is 
recognized as a cell autonomous initiating event for 
keratinocytes and an activated EGFR-IL-1a-IL-1R-
MyD88-NF-kB axis is essential for creating the potential 
to form a tumor (1).   However, RAS activation in the 
absence of a disturbance in tissue homeostasis is not 
sufficient for tumors to form in the intact skin, therefore, 
cancer development requires a favorable tissue 
microenvironment. 
Methods: Deletion of MyD88 in keratinocytes or specific 
bone marrow subpopulations in oncogenic RAS mediated 
skin carcinogenesis was investigated. 
Results: Here we show that IL-17 from infiltrating CD4+ 
T cells and IkBz signaling in keratinocytes are essential to 
produce a permissive microenvironment and tumor 
formation. Both normal and RAS transformed 
keratinocytes respond to tumor promoters by activating 
canonical NF-kB and IkBz signaling, releasing specific 
cytokines and chemokines that attract Th17 cells through 

MyD88 dependent signaling in T cells. The release of IL-
17 into the microenvironment elevates IkBz in normal and 
RAS transformed keratinocytes. 
Conclusion: Activation of IkBz signaling is required for 
the expression of specific promoting factors induced by 
IL-17 in normal keratinocytes and constitutively 
expressed in RAS-initiated keratinocytes.  Deletion of 
IkBz in keratinocytes impairs RAS mediated tumor 
formation. Transcriptional profiling and gene set 
enrichment analysis of IkBz-deficient RAS-initiated 
keratinocytes indicate that IkBz signaling is common for 
RAS transformation of multiple epithelial cancers. Probing 
TCGA data sets using this transcriptional profile indicates 
that reduction of IkBz signaling during cancer progression 
associates with poor prognosis in RAS-driven human 
cancers. 
References: Cataisson C, Salcedo R, Hakim S, Moffitt 
BA, Wright L, Yi M, et al. IL-1R-MyD88 signaling in 
keratinocyte transformation and carcinogenesis. J Exp 
Med 2012;209:1689-702 
Disclosure of Interest: None Declared 
 
P251 
IL-17F AND IL-17A EQUALLY CONTRIBUTE TO THE 
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S. Jukic1,*, F. Deng1, I. Prinz2, B. Becher3, A. Waisman4, 
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Hannover, Germany, 3Institute of Experimental 
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Introduction: Epidermolysis bullosa acquisita (EBA) is a 
chronic autoimmune skin disease caused by 
autoantibodies against type VII collagen (ColVII). The 
anti-ColVII antibodies deposit in dermal-epidermal 
junction to activate complement and mediate neutrophil 
infiltration, finally triggering skin fragility and blister 
formation. Interleukin (IL)-17A and IL-17F, mainly 
produced by Th17, γδT and innate immune cells, are pro-
inflammatory cytokines, and have been reported to 
mediate infectious and autoimmune diseases by 
promoting the recruitment and activation of neutrophils. 
However, the contribution of IL-17A and IL-17F in the 
pathogenesis of EBA is unclear.  
Methods: Rabbit anti-mColVII IgG was transferred to 
mice to induce passive systemic EBA model. To elucidate 
the function of IL-17A and IL-17F in EBA, IL-17A was 
neutralized in C57BL/6 mice during experimental EBA 
and the course of disease was followed in IL-17F-
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deficient (-/-) and IL-17A/F-/- mice. IL-17A-eGFP and 
γδTCR-/- mice were used to determine IL-17-producing 
cells.  
Results: After transfer of anti-mColVII IgG, neutralization 
of IL-17A and the genetic deficiency in IL-17F 
ameliorated EBA to a similar extend. Moreover, the 
disease was further relieved in IL-17A/F-/- mice. 
Compared to wildtype mice, the alleviated symptoms 
were accompanied with a reduced neutrophil infiltration 
and a gene expression of inflammatory chemokines and 
cytokines. So far, flow cytometry analysis of IL-17A-eGFP 
mice revealed that γδT cells were the main cell type to 
produce IL-17A during EBA, which was further confirmed 
by a disease remission in γδTCR-/- mice.  
Conclusion: Our results demonstrate that both, IL-17A 
and F, equally contribute to the pathogenesis of EBA by 
promoting neutrophil infiltration into the skin. 
Disclosure of Interest: None Declared 
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Breeding and Genetics, 3Biomodels Austria, University of 
Veterinary Medicine Vienna, 4Medical University Vienna, 
Christian Doppler Laboratory for Infection Biology, Max F. 
Perutz Laboratories, Vienna, Austria 
 
Introduction: Tyrosine kinase 2 (TYK2) is a Janus 
kinase (JAK) that is best known for its involvement in 
signal transduction of many cytokines, most prominently 
type I IFNs and IL- 12. TYK2-deficient patients 
and Tyk2 knockout (Tyk2-/-) mice exhibit grossly similar 
defects in cytokine signalling and are more prone to 
bacterial and viral infections. The impact of TYK2 on 
antifungal immunity remains largely unknown. Studies in 
mice established that IL-17 and IL-23 are key players in 
the innate immune defence against Candida 
albicans (C.a.) skin infections, whereas Th1 and Th17 
cells are the main drivers of the adaptive immune 
response. The involvement of TYK2 in IL-23 and, 
although not uncontroversial, IL-10 signalling and its role 
in Th1/Th17-dependent immunity led us to hypothesize 
that TYK2 is a crucial player in the immune defence 
against local C.a. infections. 
Methods: To evaluate the role of TYK2 in the immune 
defence against C.a skin infection, we intradermally 
infected wild-type (WT) and Tyk2-/- mice in the dorsal 
back skin with C.a. (5x104 CFU/mouse). Mice expressing 
a kinase-inactive mutant of TYK2 (Tyk2K923E) were 
included to unravel kinase-independent functions of 
TYK2. Disease progression was assessed by visual 
monitoring of nodules, erythema, crusting and ulceration 

at the site of infection. Fungal burden was determined by 
colony forming unit assay (CFU) of skin biopsies. 
Results: We observed that despite similar clinical signs 
of infection during early phases of the disease, Tyk2-/-

 mice have an increased fungal burden compared 
to WT and Tyk2K293E mice at four days post infection. In 
addition, Tyk2-/- mice still presented clinical signs of the 
disease twenty-seven days after infection, 
while WT and Tyk2K923E mice required less than twenty 
days to completely recover from tissue damage caused 
by C.a. infection. 
Conclusion: We provide preliminary data suggesting that 
TYK2 is important for an efficient immune defence 
against C.a. skin infection and that the presence of a 
kinase-inactive version of TYK2 does not phenocopy 
TYK2 deficiency with respect to the local control 
of C.a. and the recovery from infection-induced tissue 
damage. 
  
This work is supported by the Austrian Science Fund 
(FWF; grants SFB-F6101, SFB-F6106 and DOC 32-B28). 
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P253 
SIGNIFICANT INTERACTION BETWEEN PRE-IL-1Α 
AND PRE-IL-33 CONTRIBUTES TO TISSUE FIBROSIS 
IN SYSTEMIC SCLEROSIS 
Y. Kawaguchi1,*, T. Higuchi1, K. Takagi1, M. Harigai1 
1Tokyo Women's Medical University, Tokyo , Japan 
 
Introduction: Systemic sclerosis (SSc) is the fibrotic 
disorder of systemic organs including skin, lung, intestine, 
heart and kidney. The pathogenesis of SSc is still 
unknown and might be involved in changing the 
phenotype of lesional fibroblasts and myofibroblasts. 
Several decades ago, the fibrogenic phenotypes of SSc 
fibroblasts have been studied in detail, which showed that 
SSc fibroblasts produced a lot of extracellular matrix, 
collagen, and a variety of cytokines. In the previous 
studies, we demonstrated the nulcear pre-IL-1α played a 
critical role in the tissue fibrosis of SSc. Recently, the 
concept of IL-1 superfamily has been established and the 
biologic roles of its IL-1 superfamily have been clarified. 
In the present study, we investigated the biologic 
functions of IL-33 which is a new family of IL-1 in patients 
with SSc and aimed to show the significance of 
interaction of pre-IL-1α and IL-33 in tissue fibrosis of SSc. 
Methods: We enrolled 284 patients with SSc from 2010 
to 2018 in our institution. All SSc patients were fulfilled 
the 2013 ACR/EULAR classification criteria.  Peripheral 
blood samples and clinical data of all patients were 
collected. Skin fibroblast lines were constituted from 10 
patients with SSc and also 5 normal healthy lines were 
obtained from commercial companies. IL-1α, IL-6, IL-33, 
and TGF-β were determined by ELISA kits from R & D 
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Systems. The inhibition of IL-1α and IL-33 was performed 
by the methods of siRNA. 
Results: The levels of IL-33 were significantly increased 
in SSc sera (364 pg/ml) than those in healthy donors (161 
pg/ml). Serum levels of IL-33 showed strikingly high in the 
following clinical features: diffuse cutaneous type; 
interstitial lung disease; anti-topoI positive; arthritis. In 
culture fibroblasts, both SSc and normal fibroblasts 
expressed mRNA of IL-33 as well as IL-1α, and  IL-33 
was able to be measured in culture supernatants of 
fibroblasts by ELISA. As the results of six SSc fibroblast 
lines and 5 normal fibroblasts, IL-33 was produced higher 
in SSc fibroblasts than in normal fibroblasts. These 
fibrotic features were disappeared by siRNA of pre-IL-1α. 
  
Conclusion: In the present study, we demonstrated IL-
33 might play an important role in tissue fibrosis in 
patients with SSc. Increased levels of serum IL-33 may 
reflect the activation of SSc fibroblasts and may be 
associated with the fibrotic manifestations of patients with 
SSc, i.e.: severe skin thickening; lung fibrosis. Moreover, 
pre-IL-1α can be upstream of producing IL-33, and the 
approach of suppressing IL-33 may be a novel 
therapeutic strategy in SSc. 
References: Kawaguchi Y, Nishimagi E, Tochimoto A, 
Kawamoto M, Katsumata Y, Soejima M, Kanno T, 
Kamatani N, Hara M: Intracellular IL-1a-binding proteins 
contribute to biological functions of endogenous IL-1a in 
systemic sclerosis fibroblasts. Proc Natl Acad Sci USA 
103:14501-14506, 2006 
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P254 
EFFECTS OF VACCINIA VIRUS-DRIVEN EXPRESSION 
OF INTERFERON REGULATORY FACTOR 3 ON 
PROTECTIVE IMMUNITY AGAINST LETHAL 
POXVIRAL INFECTION AND ON CYTOKINES 
EXPRESSED IN SKIN OF ATOPIC NC/NGA AND 
CONTROL BALB/C MICE 
Z. Melkova1,2,*, V. Hajkova2, H. Pilna1,2 
1BIOCEV, 2Department of Immunology and Microbiology, 
1st Medical Faculty, Charles University, Prague, Czech 
Republic 
 
Introduction: Vaccinia virus (VACV) is a prototype 
poxvirus and a vaccination vector encoding various 
factors that modulate or interfere with host immune 
responses. Among others, VACV specifically inhibits the 
phosphorylation of Interferon Regulatory Factor 3 (IRF-3) 
and the expression of type I interferons at multiple levels. 
To overcome this block, we have generated a 
recombinant VACV, strain WR, expressing murine IRF-3 
(WR-IRF3). Here we characterize the effects of WR-IRF3 
and control VACV expressing luciferase (WR-Luc) in 

tissue cultures and in spontaneously atopic mice Nc/Nga 
in comparison with control mice Balb/c. 
Methods: We confirmed the expression of IRF-3 by WR-
IRF3 at RNA and protein levels by 1-step RT-qPCR and 
western blot analysis, respectively. Then we 
characterized the growth of WR-IRF3 and expression of 
IFNβ and IL-1β in mouse fibroblast cell line NIH 3T3, 
mouse monocyte/macrophage cell line J774.G8 and in 
green monkey kidney derived BSC-40 cells. 
Consequently, we immunized the atopic Nc/Nga and 
control Balb/c mice using intradermal and intranasal 
administrations of purified stocks of WR-IRF3 and WR-
Luc and assessed the protective effects on the survival 
after a lethal dose of wild-type VACV strain WR, the 
surrogate of smallpox. Further, we determined the effects 
of IRF-3 on expression of various cytokines in skins of the 
two mouse strains. 
Results: In mouse cell lines, the expression of IRF-3 
induced a higher expression of IFNβ and IL-1β together 
with a somewhat higher growth of WR-IRF3 compared to 
WR-Luc. In mouse skins, WR-IRF3 induced a faster 
clearance of the virus than WR-Luc or wt-WR in both 
Nc/Nga and Bab/c mice, while it differentially modulated 
the mRNA levels of Th1/Th2/Th17 signature cytokines in 
the two strains. In the same time, the immunization with 
WR-IRF3 induced a higher protective immunity against 
the lethal poxviral infection in both atopic Nc/Nga and 
control Balb/c mice. 
Conclusion: Vaccinia virus-based recombinants and 
mutants are excellent vaccination and expression vectors 
that are useful for both experimental and medical 
purposes. Our results presented here demonstrate that 
expression of IRF-3 by a recombinant VACV improves 
the safety and immunogenicity of this vaccination vector. 
Disclosure of Interest: None Declared 
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TLR3 ACTIVATION REDUCES ANTIVIRAL RESPONSE 
TRIGGERED BY RIG-LIKE RECEPTORS DURING 
ZIKA VIRUS INFECTION 
A. Plociennikowska1,2,*, J. Frankish3,4, T. Moraes1,2, M. 
Binder4, R. Bartenschlager1,2 
1German Cancer Research Center (DKFZ), 2Centre for 
Integrative Infectious Disease Research, 3BioMed X 
Innovation Center, 4Research Group “Dynamics of early 
viral infection and the innate antiviral response”, Division 
of Virus-Associated Carcinogenesis, German Cancer 
Research Center (DKFZ), Heidelberg, Germany 
 
Introduction: Infection with the mosquito-borne Zika 
virus (ZIKV), a positive single-strand RNA virus of the 
Flaviviridae family, is associated with serious neurological 
disorders such as the Guillain–Barré syndrome. ZIKV is 
also known to cross the human fetal-placental barrier to 
infect the developing central nervous system, leading to 
congenital birth defects, most notably microcephaly. The 
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innate immune system plays a crucial role in combating 
viral infections in vertebrate cells, detecting viral genomic 
material and leading to the production of inflammatory 
cytokines, most importantly interferons (IFNs) that induce 
the expression of IFN-stimulated genes (ISGs). Several 
studies showed that RIG-I-like receptors, RIG-I and 
MDA5, as well as Toll-like receptor 3 (TLR3), contribute 
to recognition of ZIKV RNA, however the involvement of 
these receptors in ZIKV sensing appears to be cell-type 
specific, and especially in the case of TLR3, remains 
elusive. 
Methods: Here we investigated the innate immune 
response to ZIKV and elucidated the role of RIG-I, MDA5 
and TLR3 in ZIKV-triggered innate immune responses by 
using model epithelial cells, human neural progenitor 
cells (hNPCs) and human astrocytes. The experiments 
were performed using knockout, overexpression and 
pharmacological inhibition approaches and measuring 
mRNA and protein levels of components of the IFN 
system, as well as expression of pro-inflammatory 
cytokines. The data were correlated to measurements of 
ZIKV replication efficiency. 
Results: We observed that sensing of ZIKV in epithelial 
cells by RIG-I, but not MDA5, induced a robust antiviral 
response, which, strikingly, was counteracted upon 
activation of TLR3 by the virus, directing immune 
responses from antiviral towards pro-inflammatory 
cytokines. In hNPCs, which are likely involved in ZIKV-
associated neuropathology, viral infection induced only 
negligible antiviral response, which could, however, again 
be enhanced by inhibition of TLR3. To further investigate 
the response against ZIKV in the brain, we tested 
immunocompetent glial cells and found that in astrocytes 
ZIKV is recognized by both RIG-I and MDA5, and in 
accordance with previous experiments, inhibition of TLR3 
activation further enhanced the IFN response, 
concomitant with a decrease of ZIKV RNA replication. 
Conclusion: In the brain, TLR3 regulates apoptotic 
pathways and neurogenesis and has been linked to 
negative regulation of NPC proliferation and cell fate 
decisions during ZIKV infection. We hypothesize that in 
addition to high expression of TLR3, activation of this 
receptor by ZIKV in the developing brain might contribute 
to low antiviral control with elevated pro-inflammatory 
response, thus supporting ZIKV neurotropism and 
promoting neuronal cell death. 
Disclosure of Interest: None Declared 
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IFNAR1 SIGNALING BREAKS THE HEPATIC UREA 
CYCLE TO REGULATE ADAPTIVE IMMUNITY 
A. Lercher1,*, A. Bhattacharya1, A. Popa1, M. Caldera1, M. 
F. Schlapansky1, H. Baazim1, P. Majek1, J. Brunner2,3, L. 
J. Kosack1, D. Vitko1, T. Pinter1, B. Gürtl1, D. Reil1, U. 
Kalinke4, K. Bennett5, J. Menche5, P. Cheng6, G. 
Schabbauer2,3, M. Trauner7, K. Klavins1, A.  Bergthaler1 
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University of Vienna, 3Christian Doppler Laboratory for 
Arginine Metabolism in Rheumathoid Arthritis and 
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Experimental Infection Research, TWINCORE, Centre for 
Experimental and Clinical Infection Research, a joint 
venture between the Helmholtz Centre for Infection 
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Department of Internal Medicine III, Medical University of 
Vienna, Vienna, Austria 
 
Introduction: Infections induce complex host responses 
linked to antiviral defense, inflammation, tissue damage 
and repair. These processes are increasingly understood 
to involve systemic metabolic reprogramming. We 
hypothesized that, as a central metabolic hub, the liver 
may orchestrate many of these changes during infection. 
Thus, we investigated the systemic interplay between 
inflammation and metabolism in a mouse model of 
chronic viral infection and hepatitis. 
Methods: In an integrated systems biology approach to 
the transcriptomic and proteomic changes in liver tissue 
and systemic metabolism, we identified infection-induced 
reprogramming of metabolic nodes that we perturbed via 
pharmacological and dietary interventions. 
Results: Here we show that virus-induced type I 
interferon (IFN-I) modulates wide-spread metabolic 
alterations of the liver in a hepatocyte-intrinsic Ifnar1-
dependent way. Specifically, IFN-I repressed the 
transcription of numerous genes with metabolic function 
including Otc and Ass1, which encode enzymes of the 
urea cycle. This led to decreased arginine and increased 
ornithine concentrations in the circulation, resulting in 
suppressed virus-specific CD8 T cell responses and 
ameliorated liver pathology. 
Conclusion: These findings establish IFN-I-induced 
modulation of hepatic metabolism and the urea cycle as 
an endogenous mechanism of immunoregulation. 
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P257 
IFN ALPHA AND IFN GAMMA MUTUALLY 
EXCLUSIVELY ACTIVATE ISGF3 AND GAF TO 
COLLABORATE WITH TLR4-INDUCED P65 AND 
ENHANCE PRO-INFLAMMATORY TRANSCRIPTION 
A. Piaszyk-Borychowska1,*, H. A. R. Bluyssen1 
1Adam Mickiewicz University, Poznań, Poland 
 
Introduction: Atherosclerosis is characterized by plaque 
formation on the inside surface of the arteries. Early 
vascular injury initiates excessive inflammatory and 
immune responses, communicated by Vascular Smooth 
Muscle Cells (VSMC), Macrophages (MΦ) and Dendritic 
Cells (DC), which co-localize within inflamed vessel. 
Many of pro-inflammatory gene expression rely on Signal 
Integration (SI) between IFNα or IFNγ and TLR4-
activators (Lipopolysaccharide, [LPS]). IFNα activates 
ISGF3 (STAT1-STAT2 with IRF9), while IFNγ GAF 
(STAT1 homodimer) transcriptional complexes which 
together with LPS-induced p65 mediate SI. This 
phenomenon is reflected by robust gene activation in 
response to IFN pre-treatment followed by LPS 
stimulation, yet the mechanism of this phenomenon is not 
clear. 
Methods: Therefore, to characterize the mechanism of 
priming-induced IFNα+LPS- and IFNγ+LPS-dependent SI 
in vascular cells as compared to immune cells, we 
performed a comprehensive genome-wide transcriptome 
analysis (RNA-seq) combined with STAT1 and p65 
recruitment analysis (ChIP-seq) of mouse primary VSMC, 
MΦ and DC in response to IFNα, IFNγ and/or LPS. 
Results: IFNα and IFNγ pre-treatment resulted in STAT1 
recruitment to GAS and ISRE sites, which correlated with 
increased histone acetylation and PolII assembly. Local 
chromatin modifications facilitated subsequent binding of 
LPS-induced p65 to closely spaced (<200bp) binding 
sites within promoters of SI-dependent genes in a 
STAT1-dependent manner. Thus, the SI effect was 
dependent on epigenetically directed STAT1-p65 co-
binding to GAS-NFĸB or ISRE-NFĸB composite sites, 
resulting in robust transcriptional activation of pro-
inflammatory genes. 
            Interestingly, detailed characterization of 
transcriptional complexes activated by IFNα or IFNγ, 
unexpectedly revealed that ISGF3 and GAF complexes 
are mutually involved in transcriptional regulation of SI-
dependent responses mediated by both types of IFN. 
Affinity of ISRE-binding ISGF3 was higher after INFα 
stimulation, while GAS-recruited GAF after IFNγ. Yet for 
the first time we provide evidence for a mutually exclusive 
genome-wide role of ISGF3 in IFNα- and IFNγ-dependent 
transcriptional regulation of solitary ISRE containing 
genes, including Ifit1, Mx2, Irf7 and Oas2. Moreover, 
IFNα-driven expression of these genes was abrogated in 
STAT2 KO VSMC, while that of IFNγ activated genes 
was still present, suggesting restricted ISGF3 

involvement in IFNα-dependent gene expression and a 
possible additional role of STAT1/IRF9, next to ISGF3, in 
IFNγ-dependent responses. 
Conclusion: Thus, co-binding of STAT1-containing 
transcription factor complexes and NFκB, activated by 
IFN-I or IFN-II together with LPS, provides a platform for 
robust transcriptional activation of pro-inflammatory 
genes. Moreover, our data offer an explanation for the 
comparable effects of IFNα or IFNγ priming on TLR4-
induced activation through mutually exclusive ISGF3 and 
GAF in vascular and immune cells, with important 
implications in atherosclerosis. 
Disclosure of Interest: None Declared 
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SELECTIVE AUTOPHAGIC DEGRADATION OF MDA5 
LIMITS PRODUCTION OF TYPE I INTERFERONS 
B. Hu1,*, Y. Zhang2, J. Lei1, Y. Li1, C. XU1, J. Gu1, J. Liu1, 
L. Du1, J. Zhou2 
1Nanjing Agricultural University, Nanjing, 2Zhejiang 
University, Zhejiang, China 
 
Introduction: MDA5 plays central role in innate 
immunity. Autophagy regulates degradation of 
intracellular proteins and organelles. However, whether 
and how autophagy prevents from overactivity of innate 
immunity is still largely unknown.  
Methods: Degradation of flag tag-MDA5 expressed in 
wild type (WT) or p62 knockout(KO) HEK293T cells upon 
Poly I:C or dsRNA transfection were examined by 
quantitative cycloheximide chase assay. Interaction 
between p62 and MDA5 in HEK293T cells in response to 
PolyI:C or dsRNA stimulation were tested by co-
immunoprecipitation (co-ip). Interferon beta 1 (IFN-β) 
production in wild type (WT) or MDA5 knockdown (KD) 
HEK293T cells upon Poly I:C or dsRNA transfection were 
measured by quantitative PCR (qPCR). 
Results: MDA5 was subjected to p62 dependent 
autophagic degradation at late stage of Poly I:C or 
dsRNA stimulation.Interaction between MDA5 and p62 
was independent of ubiquitination and enhanced in 
response to Poly I:C or dsRNA transfection. Autophagy 
inhibition caused continuously elevation of IFN-β at late 
stage of Poly I:C or dsRNA stimulation. However, 
depletion of MDA5 prevents such elevation in atuophagy 
deficient cells, suggesting autophagy inhibited production 
of IFN-β through degradation of MDA5.  
Conclusion: Our study reveals a mechanism that 
selective autophagy mediates innate immune response 
by degradation of MDA5, by which IFN-β production is 
controlled at an appropriate level. 
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Mitochondria in innate immune responses, Nat Rev 
Immunol 11 (2011) 389-402. 
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ROLE OF IRF9 IN INNATE IMMUNITY AGAINST 
LISTERIA MONOCYTOGENES 
D. Demiroz1,*, A. Lercher2, A. Bergthaler2, T. Decker1 
1Max Perutz Labs, University of Vienna, 2Research 
Center for Molecular Medicine of the Austrian Academy 
of Sciences, Vienna, Austria 
 
Introduction: Interferons (IFN) are among the cytokines 
secreted in response to Listeria monocytogenes (Lm) 
infection. They are divided into three types: IFN-I, IFN-II 
(IFNg) and IFN-III. IFN-I and IFN-III induce the 
expression of their target genes via the transcription 
factor ISGF3 (IFN Stimulated Gene Factor 3) which is 
composed of STAT1 (Signal Transducer and Activator of 
Transcription 1), STAT2 and IRF9 (Interferon Regulatory 
Factor 9).  
Methods: Survival and colony forming unit assays were 
performed to detect the immune response of mice to Lm 
infection. Cytokines were measured from mice sera using 

Luminex-based- ThermoFischer ProcartaPlex Custom 
Panel. Agilent Seahorse XFe96 analyzer was used to 
measure ECAR and OCR levels of BMDMs upon 
infection and IFNg treatment. Serum glucose levels were 
measured by using Glucose Assay kit. 
Results: Here, we show that both Irf9-/- and Ifnar-/- mice 
are protected from Lm infection and try to clarify the 
underlying mechanism. Stronger protection of Irf9-/- mice, 
in comparison to Ifnar-/- mice, suggest that IRF9 has a 
role beyond IFN-I signaling. Surprisingly, proinflammatory 
cytokines were reduced in the sera of Lm-infected IRF9-/- 
mice. Using RNA sequencing we have previously shown 
that loss of IRF9 in human THP1 cells and mouse BMDM 
and MEFs led to increased expression of oxidative 
phosphorylation (OXPHOS) and/or fatty acid oxidation 
(FAO) genes. Furthermore, Seahorse analysis of IFNg 
activated Irf9-/- BMDMs showed increased OXPHOS, 
pointing to a dysregulated metabolic activity in the 
absence of IRF9. In line with this, Irf9-/- mice have 
increased serum glucose levels in comparison to Wt 
mice.  
Conclusion: Collectively, the data suggest that IRF9 
contributes to metabolic changes during infection of mice 
with Lm.   
References: Platanitis et al. Interferons cause a 
molecular switch from STAT2-IRF9 to ISGF3 to establish 
the induced state of gene transcription. BioRxiv. 2019 
Disclosure of Interest: None Declared 
 
P264 
ENGAGEMENT OF FAS DIFFERENTIALLY 
REGULATES THE PRODUCTION OF LPS-INDUCED 
PRO-INFLAMMATORY CYTOKINES AND TYPE I 
INTERFERONS 
 
E. Brint1,*, K. brennan2, S. Doyle2, A. Houston3 
1Pathology, University College Cork, Cork, 2Trinity 
College Dublin, Dublin, 3University College Cork, Cork, 
Ireland 
 
Introduction: Fas (CD95) signalling is best known for its 
role in apoptosis, however, recent reports have shown it 
to be involved in other cellular responses as well, 
including inflammation. Fas and its adaptor protein FADD 
are known to negatively regulate LPS‐induced 

proinflammatory responses, but their role in LPS‐induced 
type I interferon production is unknown.  
Results: Fas engagement on macrophages, using an 
agonistic Fas antibody CH11, augments LPS‐induced 

NF‐κB responses, causing increased production of TNFα, 
IL‐8, IL‐6 and IL‐12. Conversely, costimulation with both 
LPS and CH11 causes a significant reduction in the level 
of interferon‐beta (IFNβ) production. This differential 
effect involves the Fas adaptor FADD because while 
LPS‐induced IL‐6 production increased in 

FADD−/− murine embryonic fibroblasts, LPS‐induced 
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IFNβ production was significantly reduced in these cells. 
Overexpression of a dominant negative form of FADD 
(FADD‐DD) inhibits LPS‐induced IFNβ luciferase but not 

LPS‐induced NF‐κB luciferase. In contrast, 

overexpression of full‐length FADD inhibited LPS‐induced 
NF‐κB luciferase activation but was seen to augment 

LPS‐induced IFNβ luciferase. Moreover, FADD‐DD 

inhibits TRIF‐, TRAM‐, IKKε‐, TBK‐1‐ and TRAF3‐induced 
IFNβ luciferase production, with coimmunoprecipitation 
experiments demonstrating an interaction between FADD 
and TRIF.  
Conclusion: These data identify FADD as a novel 
component of the noncanonical Toll‐like receptor 4/IFNβ 
signalling pathway and demonstrate that both Fas and its 
adaptor FADD can differentially regulate the production of 
LPS‐induced proinflammatory cytokines and type I 
interferons. 
Disclosure of Interest: None Declared 
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EXAMINING THE DYNAMICS OF TYPE I 
INTERFERON-MEDIATED JAK-STAT SIGNALING 
WITHIN THE INNATE IMMUNE RESPONSE 
E. Mesev1,*, B. Heller1, J. Toettcher1, A. Ploss1 
1Princeton University, Princeton, United States 
 
Introduction: Interferon (IFN)-dependent defenses are a 
central component of the innate immune response. IFNs 
comprise a diverse family of cytokines that are secreted 
and signal in response to viral infection, ultimately 
triggering expression of hundreds of genes that mediate 
antiviral responses. There are at least twenty human 
IFNs yet only three cell-surface receptors. Strikingly, it 
was previously shown that multiple IFNs differentially 
engage the same receptor to induce different antiviral 
responses. However, it remains debated how these 
signaling inputs are immediately processed. Since each 
IFN utilizes the same JAK-STAT signaling cascade to 
induce gene transcription, this study explores how IFN 
signals are processed by STAT1 dynamics. 
Methods: To monitor JAK-STAT dynamics in response to 
different type I IFNs, we have optimized a live-cell STAT1 
translocation biosensor. Using time-lapse microscopy, we 
have been able to characterize the dynamic range of 
STAT1 translocation within cells in response to IFN 
exposure. Furthermore, we have compared this data with 
phosphorylation of STAT1, as measured by biochemical 
analyses such as western blots and flow cytometry.  
Results: Our results indicate that IFN signaling inputs 
can manifest in different dynamics of STAT1 
translocation. Different IFNs appear capable of inducing 
different amplitudes of STAT1 nuclear translocation, 
whereas different IFN concentrations seem to impact the 
kinetics of translocation. These data appear consistent 
with phosphorylation patterns of STAT1 and were 
observed across different cell types. 

Conclusion: These findings implicate STAT1 as a key 
determinant in transducing complex IFN signaling inputs. 
Our work also lends support to differential modes of 
receptor activation that may allow IFNs to utilize the same 
cell-surface receptor and fine-tune host response against 
viral infection.  
Disclosure of Interest: None Declared 
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Introduction: Nucleic acids (NAs) are the major viral 
pathogen associated molecular patterns. NA- sensing 
proteins, e.g. some pattern recognition receptors or viral 
restriction factors, are highly conserved across multiple 
species. For example, Dicer, a central antiviral protein in 
flies, is highly homologous to RIG-I, which activates 
innate immune responses in mammals. Our aim is to 
identify novel antiviral NA-sensing proteins through a 
cross species comparison 
Results: We generated 17 different synthetic NAs that 
bear characteristics found in immunostimulatory or 
control NAs. These NAs were used as affinity reagents in 
affinity purification followed by mass spectrometry 
analysis (AP-LC-MS/MS) to precipitate proteins from 
human, mouse and drosophila cell lysates interacting with 
the different NAs. We identified 904 proteins for human, 
1432 for mouse and 1500 for fly that were enriched in 
one or more of the NA bait-control comparisons. An 
orthologue analysis was performed to identify proteins 
enriched for each NA bait-control comparison for multiple 
species. As additional filters we considered whether the 
identified proteins were induced by interferon stimulation 
and excluded known nucleic acid sensors and proteins 
involved in transcription. This led to a list of 90 candidate 
proteins, which we further tested in functional 
experiments using a CRISPR Cas9 knockout (KO) 
approach. 96 individual cell lines were created and the 
panel of cell lines was probed with 4 different viruses 
(Vesicular stomatitis virus, Influenza A, Semliki-Forest 
Virus and Herpes Simplex Virus-1) to identify candidates 
that have an antiviral effect. We observed significant 
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increase of virus production in 23 of the KO cell lines, 
which correlates to an antiviral effect of the KO protein. 
Conclusion: These data confirm that considering 
evolutionary aspects combined with large scale screening 
approaches allows to pinpoint proteins that are 
functionally conserved and relevant to restrict virus 
infections. Furthermore, it shows that the repertoire of NA 
binding proteins with the ability to modulate virus growth 
may be much larger than previously anticipated.   
Disclosure of Interest: None Declared 
 
P267 
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Introduction: Urinary tract infection (UTI) is one of the 
most common bacterial infections prevalent in infants 
under 1 year-old with frequent recurrence and high 
possibility of long-term effects including sepsis and renal 
scarring. Uropathogenic Escherichia coli (UPEC) is the 
most prevalent organism found in UTI. UPEC can cause 
host inflammation via various virulence factors including 
hemolysin and cytotoxic necrotizing factors by inducing 
inflammatory cytokine such as interleukin (IL)-1β. 
However, the ability of UPEC to induce IL-1b production 
may vary for different strains.  We observed significant 
correlation between serum CRP level and in vitro IL-1b 
induction by phylotype B2 UPEC bacteria. Our results 
highlight the diversity of UPEC in terms of IL-1b induction 
capacity in macrophage, suggesting its potential 
pathogenic role in UTI by inducing inflammation in 
infants. 
Methods: Bacterial DNA extraction 
E. coli strains were grown in Müller’s LB broth (BD Difco, 
Franklin Lakes, NJ, USA) at 37℃ for 18 h. DNA 
extraction was performed by optimized heat shock 
method. Bacteria were pelleted from 200 μl of broth, 
suspended in 200 μl of sterile distilled water, and 
incubated at 95℃ for 5 min followed by 10 min of 
incubation at ice and centrifugation. Then 150 μl of the 
supernatant was stored at -20℃ as a template DNA 
stock. 
ELISA 
Levels of IL-1β and TNF-α in culture supernatants were 
measured using Duoset mouse ELISA kits (R&D 
Systems, Minneapolis, MN, USA) according to the 
manufacturer’s instruction. Amounts of cytokine produced 
by E. coli stimulation were normalized to the same 
cytokine produced by P. mirabilis (positive control) and 
shown as relative cytokine induction. 

Results: To examine cytokine secretion by BMDM co-
cultured with UPEC isolates, we took culture medium at 
12 h after stimulation and performed ELISA.  Among 40 
isolates, 5 strains exhibited more than two-fold higher IL-
1β secretion than P. mirabilis (Figure 1A). IL-1b can 
induce pyroptosis, a type of cell death that results in 
membrane rupture and release of inflammatory 
components. Therefore, cell viability of infected BMDMs 
was investigated to examine cell death (Figure 2A). 
Conclusion: E.coli strains from the patients whom had 
low level of CRP or no damage shown in renal scan are 
likely to induce much higher level of IL-1β secretion than 
the strains from other groups are. 
Only phylotype B2 or D E.coli was detected from UTI 
patients. -Phlyotype B2 E.coli is likely to induce higher 
level of IL-1β secretion when compared with E.coli from 
Phylotype D.  
Thus, there is a possibility that phylotype of E.coli, CRP 
amount, and renal damage are related to the severity of 
inflammatory responses in infected UTI patients. 
References: Flores-Mireles, A. L., Walker, J. N., 
Caparon, M. & Hultgren, S. J. Urinary tract infections: 
epidemiology, mechanisms of infection and treatment 
options. Nat Rev Microbiol 13, 269-284, 
doi:10.1038/nrmicro3432 (2015). 
2        Winberg, J., Bergstrom, T. & Jacobsson, B. 
Morbidity, age and sex distribution, recurrences and renal 
scarring in symptomatic urinary tract infection in 
childhood. Kidney Int Suppl 4, S101-106 (1975). 
3        Bhat, R. G., Katy, T. A. & Place, F. C. Pediatric 
Urinary Tract Infections. Emergency Medicine Clinics of 
North America 29, 637-+, doi:10.1016/j.emc.2011.04.004 
(2011). 
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Introduction: Cancer is a disease that affects millions of 
people in different continents, resulting in millions of 
deaths annually. Considering that chemotherapy is 
systemically distributed, it may affect monocyte functions, 
cause immunosuppression, and exert side effects such 
as toxicity and induction of resistance in tumor cells. The 
combination of natural products with drugs has been 
investigated. Propolis is a bee product displaying a 
cytotoxic activity against tumor cells and exerting 
modulatory effects on immune cells. This work aimed to 
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investigate the cytotoxic effect of the combination propolis 
+ docetaxel (P + DOC) on breast cancer (MCF-7) cells 
and on human monocytes. After, the immunomodulatory 
properties of P + DOC were assessed on cytokine 
production (TNF-α, IL-1β, IL-6 and IL-10). 
Methods: Human monocytes were obtained from healthy 
women donors (n = 5) and stimulated with propolis (25 
μg/mL), DOC (10 nM) and P + DOC for 48 h (period of 
time that this combination exerted cytotoxic effects agains 
MCF-7 cells). A possible cytotoxic effect was assessed 
by MTT assay, and cytokine production was determined 
by ELISA. Significant differences were determined by 
analysis of variance (ANOVA), followed by Dunnett’s test 
(P < 0.05). 
Results: Propolis + docetaxel exerted a higher cytotoxic 
effect on MCF-7 cells than the treatments in isolation, 
without affecting monocyte viability. After 48 h incubation, 
DOC mantained IL-1β production by monocytes and 
induced IL-6 production, while propolis induced IL-1β and 
mantained IL-6 production. P + DOC stimulated both 
cytokines production. Treatments did not change IL-10 
production and TNF-α was not detected. 
Conclusion: Data indicated that P + DOC exhibited 
cytotoxic effects towards breast cancer cells but not on 
monocytes. Moreover, the combination activated human 
monocytes to produce pro-inflammatory cytokines, 
suggesting the potential therapeutic action of this 
combination. 
Financial support: FAPESP 2017/04138-8 and 
2016/09986-4. 
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Introduction: Chronic inflammatory joint diseases are 
significant burdens to human health, synonymous with 
aging. In disease, bone resident osteoclasts mediate 
excessive bone loss and require a nutrient rich 
environment to function. Nutrient abundance, next to the 
cytokine milieu, is key for tissue resident immune cell 
polarization and differentiation, especially with respect to 
the amino acid (AA) arginine. Classically, enzymes 
depleting select AAs have been utilized in clinics to limit 
auxotrophic cancer cell growth. Herein, recent clinical 
studies have used pegylated recombinant arginase 1 
(recArg1 or BCT-100) to deplete arginine in various 

cancers. Yet, the influences of arginine restriction on 
other disease settings remain relatively unexplored. We 
therefore aimed to investigate arginine metabolism and 
dependency in the context of RANKL induced 
osteoclastogenesis. 
Methods: We analyzed M-CSF and RANKL induced 
osteoclastogenesis of C57BL/6J wildtype bone marrow 
cells in vitro in the presence and absence of recArg1. We 
further investigated the effect of recArg1 regarding an in 
vivo model called serum transfer arthritis, where we 
treated C57BL/6J wildtype mice with the recombinant 
enzyme. Disease severity was then assessed using 
clinical scores and paw histology. In vivo and in 
vitro approaches were complemented with unbiased 
transcriptomics and proteomics analyses.   
Results: Here, we show that recArg1 exerts beneficial 
effects during murine arthritis, likely by attenuating 
osteoclast numbers, although the underlying mechanisms 
remain elusive. Utilizing systems wide approaches, we 
unravel how recArg1 alters osteoclast metabolic fate and 
function. RecArg1 modulated differentiation of osteoclast 
precursors into their mature counterparts, largely in an 
arginine dependent manner, independent of detrimental 
effects on cell viability. These effects were associated 
with global changes in transcription and energy 
metabolism, but not with a translation shutdown. Network 
analysis revealed involvement of cell cycle and cellular 
respiration pathways, suggesting RANKL-induced 
osteoclast progenitors metabolically adapt to arginine 
restrictive conditions. 
Conclusion: Overall, these data provide significant 
insight into how recArg1 modulates the transcriptional 
and translational landscape of RANKL mediated 
osteoclastogenesis, providing a mechanistic explanation 
of its beneficial effects during arthritis. 
Disclosure of Interest: J. Brunner: None Declared, L. 
Vulliard: None Declared, M. Hoffmann: None Declared, V. 
Saferding: None Declared, A. Vogel: None Declared, A. 
Lercher: None Declared, B. Niederreiter: None Declared, 
P. Cheng Shareholder of: Company Owner, G. 
Schabbauer Shareholder of: Patent holder, S. Blüml 
Shareholder of: patent holder 
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Introduction: In response to infection or injury, assembly 
of the NLRP3 inflammasome leads to caspase-1 
activation and subsequent release of IL-1β and 
pyroptosis. Cleavage of the capsase-1 substrate 
gasdermin D (GSDMD) leads to the protein’s N-terminal 
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fragment oligomerising and forming plasma membrane 
pores, which mediate IL-1β release and pyroptosis. 
However, certain NLRP3 stimulants cause cells to enter 
into a hyperactive state, defined by IL-1β release without 
cell death. Further, GSDMD has now been shown to be 
essential for early IL-1β release from living cells in the 
absence of pyroptosis. Therefore, what defines whether 
cells live or die after NLRP3 activation is unclear. We 
recently showed that the ancient innate immune protein 
sterile α and HEAT armadillo motif-containing protein 
(SARM) regulates inflammasome outcomes by restricting 
IL-1β release, and augmenting pyroptosis. Here we 
examined how SARM may contribute to cell death in 
macrophages, which led to insights into the cell-intrinsic 
mechanisms which define cell fate after inflammasome 
activation. 
Methods: To determine the cellular location of SARM, 
Flag-SARM-expressing mouse macrophages were 
subject to cell fractionation and immunoblotting, or 
confocal analysis, before and after NLRP3 activation. To 
examine SARM-dependent mitochondrial perturbations 
after inflammasome activation with pyroptotic or 
hyperactivating ligands, mitochondrial depolarisation 
(MDP) and cytochrome c release were measured, by flow 
cytometry and immunoblotting respectively.  
Results: Cell fractionation showed that SARM resided at 
the mitochondria both before and after NLRP3 
stimulation. However, pyroptosis-inducing NLRP3 
stimulants caused SARM to cluster at the mitochondria 
(as shown by confocal microscopy), and also caused 
SARM-dependent MDP and cytochrome c release, since 
these effects were suppressed in Sarm1-/- macrophages 
compared to WT cells. The GSDMD N-terminal fragment 
(GSDMD-N) re-localised to the mitochondria after 
inflammasome activation, and this was not impaired in 
Sarm1-/- cells. Interestingly, hyperactivating NLRP3 
stimulants induced IL-1β release but failed to cause 
pyroptosis, SARM clustering at the mitochondria or MDP.  
Conclusion: Mitochondrial SARM clustering and SARM-
dependent MDP are distinguishing features between 
pyroptosis-inducing and hyperactivating NLRP3 
stimulants. GSDMD-N at the mitochondria may co-
operate with mitochondrial SARM to boost cell death. 
Future work using Gsdmd-/- and Sarm1-/- single and 
double knockout macrophages will determine whether or 
not both proteins are required for mitochondrial 
dysfunction after inflammasome activation.  
Disclosure of Interest: None Declared 
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Introduction: Infiltration of myeloid cells into the lesions 
of lung granulomas is the core feature of tuberculosis 
(TB), thus the elucidation of the association between 
disease progression and the regulation of myeloid cells is 
important not only for understanding of TB pathogenesis 
but also for development of immunological interventions. 
Dysfunctional myelopoiesis during chronic inflammation 
can induce the accumulation of pathogenic cell 
populations that do not function properly at the site of 
inflammation. Therefore, in this study, we attempted to 
address how and what reconstituted bone marrow-
derived cells can cause immunopathology during 
Mycobacterium tuberculosis (Mtb) infection in a mouse 
model using anti-cancer drugs, which are well-known for 
bone marrow suppression. 
Methods: Mice aerogenically infected with the 
hypervirulent Mtb K were subsequently received with anti-
cancer drug via the intraperitoneal injection. 
Results: Notably, the lungs of anti-cancer drug-treated 
mice displayed a significantly exacerbated inflammation 
at 4 weeks post infection and, more strikingly, exhibited 
necrotic granulomatous lesions at 10 weeks post 
infection. In addition, highly increased bacterial burdens 
in the lung were observed in anti-cancer drug-treated 
mice compared to Mtb K-infected control mice. The 
elevated levels of TNF-α, IL-6, MCP-1, IL-17, and IL-1β 
and the expansion of CD11b+Ly6G+ cells were correlated 
with this immunopathology. Moreover, Mtb-specific CD4+ 
T cell responses were markedly delayed, which may be 
associated with increased lung bacterial burdens in anti-
cancer drug-treated mice. Importantly, the blockade of 
Ly6G+ cells in anti-cancer drug-treated mice displayed a 
significant reduction of bacterial load and attenuated 
immunopathology accompanied with ameliorated 
production of pro-inflammatory cytokines. 
Conclusion: Our findings demonstrated that 
dysfunctional myelopoiesis during active tuberculosis can 
contribute to disease progression by inciting granulocytic 
environment. 
Disclosure of Interest: None Declared 
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Introduction: Two million infants die each year from 
infectious diseases before they reach 12 months; many of 
these diseases are vaccine preventable in older 
populations. Vaccination is a highly effective method of 
preventing disease; however, current vaccine 
formulations are modelled in adult blood and it is likely 
that the most effective adjuvants for the neonatal and 
paediatric populations are being overlooked. 
Many current adjuvants contain ALUM, a known activator 
of humoral/Th2 immunity. Pattern recognition receptors 
(PRRs) of the innate immune system represent the 
critical front-line defence against pathogens, and many 
new vaccine formulations target these PRR pathways to 
boost vaccine responses, through activation of 
cellular/Th1 immunity. Evidence suggests that elements 
of the innate immune system do not fully develop until 
puberty, contributing to impaired response to infection 
and impaired vaccine responses in neonates, infants, and 
children. We have recently reported that the activity of 
one family of PRRs, the cytosolic nucleic acid (CNA) 
sensors, is intact in cord blood and peripheral blood of 
young children. 
Methods: This study investigates the function of CNA 
sensors in specific cell types of the innate immune 
system, namely monocytes, monocyte-derived dendritic 
cells (moDCs) and monocyte-derived macrophages 
(MDMs), from cord blood. These cells are critical in 
activating and shaping the adaptive immune response. 
Cells were isolated from cord blood and stimulated with a 
range of current or potential adjuvants, alone or in 
combination with transfected Poly(I:C). Activation 
markers for the specific cell types were analysed via flow 
cytometry and cytokine levels were measured by ELISA 
or SEAP assays. 
Results: Our work thus far shows that these cell types, 
isolated from cord blood, can be activated to express T 
cell activatory markers, and also to produce Th1 
promoting cytokines. CD80 and CD86 were consistently 
upregulated in response to CNA activation in all cell types 
examined and CNA activation also induced robust Type I 
IFN and low levels of TNFα in monocytes, MDMs and 
moDCs. 
Conclusion: We have compared CNA activation to 
current adjuvants alone or in combination and found that 
CNA activation is a promising new adjuvant strategy. 
Importantly, CNA activation in combination with ALUM 
can boost any activatory marker levels above those 
observed with ALUM alone. This may prove particularly 
promising in the context of improving the efficacy of 
existing ALUM-containing vaccines, through activation of 
T cell-mediated immunity. 
Disclosure of Interest: None Declared 
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Introduction: Endogenous molecules such as cellular 
nucleotides are released into the extracellular space by 
stressed, injured or dying cells. Some of these released 
molecules, the so-called danger-associated molecular 
patterns (DAMPs), are recognized by specialized surface 
receptors on neighboring cells and deemed as alarm 
signals by the innate immune system and thus initiating a 
pro-inflammatory response. We recently found that 
P2RY6, a prototypic purinergic receptor recognizing 
extracellular UDP, regulates innate immune responses 
during infection by recruiting signaling molecules that 
trigger NF-κB activation. Therefore, we investigated all 
the P2Rs for their ability to regulate NF-κB signaling in 
response to potential nucleotide DAMPs. 
Results: Stimulation of peripheral blood mononuclear 
cells (PBMCs) with P2R activating nucleotides induces a 
broad range of NF-κB driven pro-inflammatory cytokines 
in a concentration and time-dependent manner. In 
addition, there are no signs of a traditional type-I IFN 
response. Overexpression of the P2Rs in 293-R1 cells, a 
cell type not normally responding to most nucleotides, 
render the cells able to induce the NF-kB promoter in 
response to nucleotide stimulation for a range of the 
P2Rs. 
Conclusion: The probable capability of the P2Rs to act 
as nucleotide DAMP receptors activating the innate 
immune system will expand the basic scientific 
knowledge and underline the importance of nucleotide 
DAMPs and their receptors in innate immune signaling 
initiation. Furthermore, it holds the potential to be of 
critical relevance for many inflammatory diseases such as 
rheumatoid arthritis that already have been linked to 
known DAMP signaling. 
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Introduction: Human cytomegalovirus (HCMV) is a 
major cause of morbidity following congenital infection 
and miscarriage during early pregnancy. Although it is 
well established that human cytomegalovirus can infiltrate 
the placenta causing congenital disease, little is known 
about its effect on reproductive organs. Herein, our aim is 
to analyse the pathogenesis and antiviral responses in 
the ovaries upon CMV infection. 
Methods: Murine cytomegalovirus (MCMV) model in 
sexually mature female mice was used. The MCMV 
presence in different ovarian structures (follicles and 
corpus luteum) was analysed by immunohistochemistry 
of IE1 viral protein. Antiviral response upon infection was 
investigated by analysis of TNFα, IFN type I and II 
signalling in MCMV infected and mock animals. The role 
of cytokines in ovarian antiviral response was analysed 
by using immunodeficient animals lacking the individual 
components of TNFα, IFN type II and I signalling 
pathways. 
Results: Immunohistochemistry of IE1 viral protein 
showed highly selective murine cytomegalovirus (MCMV) 
infection in the ovaries, with the strong infection of 
ovarian stroma and corpora lutea and no signs of 
infection in the follicles. While corpora lutea infection 
might lead to miscarriage, infection of follicles may 
promote sterility. Ovarian MCMV infection in animals 
lacking components of TNFα, IFN type II and I showed 
that TNF α and IFN γ knockout mice, despite massive 
infection of CL and stroma, have only slight infection of 
follicles. However, the animals lacking IFN type I receptor 
showed strong follicular infection. Detailed analysis of 
interferon type I signalling exhibited significant increase of 
INF - beta and its downstream factors STAT 1, STAT 4 
and OAS 1 in MCMV infected compared to control 
animals. Note that, the immunohistochemically analysis 
of STAT 1 revealed the higher expression of this factor in 
follicles then in surrounding tissue. Interestingly, despite 
significant increase of IFN - beta upon infection, the INF - 
alfa remained unchanged between infected and non-
infected animals. 
Conclusion: Our findings indicate that follicular 
resistance to infection relay on type I interferon signalling 
mediated antiviral response with predominate role of IFN 
- beta. 
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Introduction: Introduction: Signal transducer and 
activator of transcription (STAT) 1 is essential in 
mediating responses to all types of interferons (IFNs) and 
an important regulator of NK cell maturation and 
functionality. STAT1-deficient patients and STAT1 
knockout (Stat1-/-) mice have immature NK cells that 
show decreased IFNγ production and impaired 
cytotoxicity. STAT1 exists as two alternatively spliced 
isoforms: a full-length STAT1α and a C-terminally 
truncated STAT1β isoform. STAT1 isoforms are 
functionally redundant in the IFNα/β and IFNλ-dependent 
defence against viral infections but have distinct activities 
in IFNγ-dependent innate immunity. 
Methods: To evaluate the role of the individual STAT1 
isoforms in NK cells, we used mice that express only the 
STAT1α (Stat1α/α) or only STAT1β (Stat1β/β) isoform. NK 
cells were evaluated for levels of maturation markers by 
flow cytometry (FACS). Wild-type (WT) and STAT1-
deficient (Stat1-/-) NK cells were used as controls. NK cell 
functions were assessed by in vivo cytotoxicity assays, 
FACS for IFNγ production in response to activating 
receptor (actR) or cytokine stimulation and 
transplantation of RMA-Rae1 tumour cells. To unravel 
which signals drive NK cell maturation under homeostatic 
conditions, we used mice lacking a functional IFNγ 
receptor (Ifngr1-/-) and generated double mutant mice 
(Ifngr1-/-Stat1β/β). 
Results: We found that in contrast to NK cells from Stat1-

/- mice, NK cells fromStat1β/β mice were able to drive NK 
cell maturation, cytotoxicity and tumour growth control, 
albeit less efficiently than NK cells 
from Stat1α/α and WT mice, indicating that (i) STAT1β is 
not an inactive or dominant negative isoform and (ii) 
STAT1α alone is capable of promoting full NK cell 
maturation and anti-tumour activity. Reduced NK cell 
maturation in Stat1β/β mice correlated with reduced IL-
15Rα surface levels on dendritic cells and macrophages, 
a defect that was even more pronounced in Stat1-/- mice. 
NK cell maturation, but not their competence to produce 
IFNγ in response to actR stimulation, was rescued by 
treatment of Stat1β/β mice with exogenous IL-15/IL-15Rα. 
We furthermore show that Ifngr1-/-

, Stat1β/β and Stat1β/βIfngr1-/- mice have comparable NK 
cell maturation defects, suggesting that tonic IFNγ 
signaling contributes to NK cell maturation. 
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Conclusion: Collectively, we show that STAT1 isoforms 
differ in regard to their ability to drive NK cell maturation 
and NK cell-dependent tumour surveillance and provide 
evidence for a considerable contribution of IFNγ signaling 
to NK cell maturation under homeostatic conditions. 
This work was supported by the Austrian Science Fund 
(FWF, SFB-F6101, SFB-F6106 and SFB-F6107). 
Disclosure of Interest: None Declared 
 
P279 
DIETARY FIBER-INDUCED MICROBIAL SHORT 
CHAIN FATTY ACIDS SUPPRESS  
ILC2-DEPENDENT AIRWAY INFLAMMATION 
 
P. Soroosh1,* on behalf of Gavin Lewis and Omid Akbari 
1Janssen Immunology, San Diego, United States 
 
Introduction: Group 2 Innate lymphoid cells (ILC2) are 
major drivers of both allergic inflammation and tissue 
repair.  How Innate lymphoid cells interact with the local 
environment, including the microbiome, remains to be 
unraveled.  Here we show that short chain fatty acids 
derived from microbial fermentation of dietary fiber in the 
gut, such as butyrate, directly inhibit pulmonary ILC2 
functions and subsequent development of airway 
hyperreactivity.  We found that pulmonary ILC2s of mice 
fed high fiber diet secreted significantly less interleukin 
(IL)-5 and IL-13 compared to controls in response to IL-
33 intranasal challenge.  We further show that the 
expression of transcription factor GATA3 is required for 
ILC2s to utilize both oxidative phosphorylation and 
glycolytic metabolic pathways in response to ex-vivo IL-
33 stimulation. Finally, we show that providing specific 
butyrate producing Clostridia species in the gut of germ-
free mice results in decreased ILC2-driven airway 
hyperreactivity.   
Conclusion: Collectively, our results demonstrate a 
previously unrecognized role for microbial-derived short 
chain fatty acids on pulmonary ILC2s in the context of 
asthma.  The data suggest strategies aimed at 
modulating microbiota in the gut, not only to treat, but to 
prevent lung inflammation and asthma and potentially 
other allergic diseases associated with Innate Lymphoid 
cells.    
Disclosure of Interest: None Declared 
 
P280 
INTERFERON LAMBDA 4 CAUSES ENDOPLASMIC 
RETICULUM STRESS AND SUPPRESSES 
RIBOSOMAL PROTEIN SYNTHESIS IN LIVER-
DERIVED ORGANOIDS 
Q. Chen1,*, M. Coto1, A. Suslov1, I. Fofana1, S. Wieland1, 
M. Heim1 
1University Hospital Basel, Basel, Switzerland 
 

Introduction: Genetic polymorphisms in the interferon 
lambda 4 (IFNl4) gene strongly correlate with 
spontaneous and treatment induced clearance of HCV. 
An insertion/mutation at rs368234815 (IFNl4-TT allele) 
disrupts the open reading frame of IFNl4. Surprisingly, 
the TT/TT genotype is strongly associated with 
spontaneous HCV clearance, whereas the fully functional 
IFNl4-ΔG allele has a negative impact on the immune 
response to HCV. We have previously reported that IFNl4 
produced in Huh7 cells is poorly secreted but displays 
even stronger IFN activity than IFNl3. However, 
intracellular retention of IFNLl4 causes significant ER 
stress. We propose that the negative impact of IFNl4 on 
the immune response to HCV is not caused by the small 
amounts of secreted IFNl4, but by cell intrinsic 
consequences of its accumulation in the ER. Thus in this 
study, we wanted to explore if ER stress is induced by 
IFNl4 in a viral infected model, and the cellular 
consequences that could explain the negative impact of 
IFNl4 on the immune response to HCV. 
Methods: Liver-derived organoids were infected with 
Sendai virus (SeV). Levels of IFNl4 transcript, induction 
of interferon stimulated genes (ISGs) and ER stress 
response to IFNl4 were quantified by QPCR. RNA 
sequencing was performed on SeV-infected organoids 
and the mock controls. Gene set enrichment analysis 
(GSEA) was used to compare differentially enriched 
pathways between IFNl4-ΔG carriers and IFNl4-TT 
carriers.  
  
Results: IFNl4 is induced by SeV in liver-derived 
organoids. ER stress response assessed 
by sXBP1 quantification is only observed in IFNl4-ΔG 
carriers, which confirms our previous finding in IFNl4-
overexpressed Huh7 cells.  RNAseq analysis shows 
several up regulated pathways in the IFNl4-ΔG 
organoids, including MHC-I mediated antigen processing, 
interferon/cytokines signaling, ISG-related innate immune 
responses. The most prominent pathway down regulated 
in the IFNl4-ΔG group is that for ribosomal protein 
synthesis and eukaryotic translational factors. This may 
be due to the activation of translational inhibition signaling 
caused by enhanced phosphorylation of elf2ain the PERK 
pathway. 
Conclusion: The mainly down regulated pathway in 
IFNl4-ΔG organoids upon SeV infection identified by 
RNAseq analysis is that for ribosomal protein synthesis, 
which may be due to ER stress caused by IFNl4. This 
suppression of the protein synthetic apparatus might 
downregulate viral protein synthesis, which then limits the 
supply of viral peptides for T cell recognition. Viruses that 
downregulate their protein synthesis below the immune-
attack threshold may escape immune detection. 
Experiments are ongoing to test this hypothesis in HCV 
infected cells. 
Disclosure of Interest: None Declared 
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PATHOBIOLOGY OF WEST NILE VIRUS INFECTION 
IN THE COLLABORATIVE CROSS MOUSE MODEL 
R. C. Ireton1,2,*, A. Sekine1, S. Thomas1, P. Treuting3, R. 
Green1,2, K. Voss1, M. Mooney4, S. McWeeney4, M. Gale 
Jr.1,2,5,6 
1Immunology, 2Center for Innate Immunity and Immune 
Disease, 3Comparative Medicine, University of 
Washington, Seattle, 4Medical Informatics & Clinical 
Epidemiology, Oregon Health & Science University, 
Portland, 5Microbiology, 6Pathology, University of 
Washington, Seattle, United States 
 
Introduction: West Nile Virus (WNV) is an emerging 
neuroinvasive flavivirus. WNV triggers innate antiviral 
immunity through the RIG-I-like receptor pathway but 
evades the actions of interferon (IFN) and  causes 
serious encephalitis disease with a 6% case lethality in 
humans. The immunopathology of WNV infection has 
been well-studied in C57BL/6J mice, but this inbred 
model does not have the same variation in disease 
outcomes and susceptibility that are seen in infected 
humans, thus limiting its usefulness as a model to 
understand the host genetics and overall breadth of WNV 
infection outcomes and innate immunity. 
Methods: We are using the Collaborative Cross (CC) 
mouse model to evaluate the pathobiology and innate 
immune regulation that underlies WNV disease 
progression and neuroinvasion. We evaluated correlates 
of innate immune action and IFN actions in CC mouse 
spleen and brain while generating a standardized 
histology scoring system to evaluate viral localization and 
immunopathology of WNV infection in tissue including 
brain isolates from CC lines. 
Results: Our studies reveal that WNV infection in the CC 
captures the diversity in disease susceptibility and 
outcomes observed in humans. We show that induction 
of innate immunity, as measured by analysis of 
expression of IFN-beta, IFIT1, IFITM1, and WNV RNA in 
brain and spleen is variable across CC lines wherein a 
rapid onset of innate immune activation in the spleen 
links with protection against viral neuroinvasion. Our 
studies show a diverse array of histological phenotypes 
that link with the susceptibility and disease outcomes of 
the CC mice with WNV infection. We have used genetic 
mapping of quantitative trait loci (QTL) for the histological 
phenotypes and discovered genomic regions of interest 
that may be important in determining the 
histopathological variation observed in our screen. 
Conclusion:  Our findings show that the CC model of 
WNV is a relevant and powerful mouse model for 
mechanistic studies of WNV infection and 
neuropathology. 
Disclosure of Interest: None Declared 
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IMMUNE RESPONSE PROFILES OF CALVES 
FOLLOWING VACCINATION WITH BOVINE 
RESPIRATORY DISEASE COMPLEX 
S.-M. Lee1,*, A. R. Prasad1, S. Salam1, Y. J. Kim1, S. Ha2 
1Biotechnology, Chonbuk National University, Iksan, 
2Department of Animal Resources Development, National 
Institute of Animal Science, Cheonan, Korea, Republic Of 
 
Introduction: Bovine respiratory disease (BRD) is one of 
the most common infectious causes of morbidity and 
mortality in young dairy cattle and is associated with viral 
pathogens such as bovine viral diarrhea virus types 1 and 
2 (BVD-1 and BVD-2), bovine respiratory syncytial virus 
(BRSV), bovine herpesvirus type 1 (BHV-1), and 
parainfluenza virus type 3(PI3). Therefore vaccinating 
breeding-age heifers and mature cattle with these viruses 
is the most common strategy to prevent BRD. Although 
vaccination is an effective measure in reducing the risk of 
BRD in cattle, BRD losses remain significant. Increasing 
the efficacy of vaccination depends on elucidating the 
protective immune response to different antigens 
included in vaccines and understanding the cytokine 
responses which reflect complicated immune responses 
against vaccinated antigens. 
Methods: This study evaluated immune response profile 
of calves following vaccination with BRDC. Serum and 
whole blood samples were prepared before and after 
vaccination and used to measure antibodies and 
cytokines levels and immune related gene expression. 
Results: Upon vaccination, the levels of antibodies 
against viral respiratory pathogens were significantly 
enhanced in serum and innate cytokines such as TNF-α 
and IL-6 were also increased. Cytokines related with 
helper T cells including IFN-γ, IL-4 and IL-17 were also 
modulated by vaccination and correlated with antibody 
levels in serum. Pattern recognition receptor gene 
expression and innate immune related gene expression 
were also altered by vaccination but there were big 
variation among calves 
Conclusion: The present study may provide better 
understanding of immune responses against viral 
pathogens related with BRD upon vaccination.  
Disclosure of Interest: None Declared 
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RECOGNITION OF DENGUE VIRUS INFECTION BY 
TLR2/MYD88 SIGNAL FACILITATES TH2-BIASED 
ANTIBODY-DEPENDENT ENHANCEMENT 
S. K. Eo1,*, J. Y. Choi1, E. Uyangaa1, S. O. Park1 
1College of Veterinary Medicine, Chonbuk National 
University, Iksan, Korea, Republic Of 
 
Introduction: Possible risk mediators in primary dengue 
virus (DenV) infection that favor secondary DenV 
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infection to life-threatening dengue hemorrhagic fever 
(DHF) and shock syndrome (DSS) via antibody-
dependent enhancement (ADE) have not yet been 
described.  
Results: Here, DenV infection enhanced the expression 
of inflammatory mediators and activation molecules in 
dendritic cells (DCs) through TLR2/MyD88 pathway. 
TLR2 appeared to facilitate DenV infection in DCs that 
were less permissive than macrophages for viral 
replication. In experiments using separate evaluations of 
DenV-infected and uninfected bystander DCs, infected 
DCs showed impaired maturation accompanied with 
TLR2-dependent production of inflammatory cytokines, 
by which uninfected bystander DCs showed increased 
expression of co-stimulatory molecules. Differential 
phosphorylation of MAPK and STAT3 was also detected 
between DenV-infected and uninfected DCs. 
Furthermore, DenV infection stimulated Th2-polarized 
humoral and cellular immunity against foreign and DenV 
Ag via TLR2/MyD88 pathway, and DenV-infected DCs 
were revealed to facilitate Th2-biased immune responses 
in TLR2-dependent manner. TLR2/MyD88-mediated Th2-
biased Ab responses to primary DenV infection increased 
the infectivity of secondary homotypic or heterotypic 
DenV via ADE.  
Conclusion: Collectively, these results indicate that 
TLR2/MyD88 pathway in DC-priming receptors can drive 
Th2-biased immune responses during primary DenV 
infection, which could favor secondary DenV infection to 
DHF/DSS via ADE. 
Disclosure of Interest: None Declared 
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MID50, A NOVEL METHOD TO QUANTIFY TYPE I IFN 
S. Rius Rocabert1,*, J. L. Presa2, S. Esteban-Rubio3, A. 
Ayuso-Sacido4, E. Nistal-Villan1 
1Microbiology, Universidad San Pablo CEU, 2Independent 
reasearcher, 3IMMA, Universidad San Pablo CEU, 
4Hospitales de Madrid, Madrid, Spain 
 
Introduction: Interferons (IFNs) are key cytokines 
involved in the inhibition of viral infection. Accurate 
quantification of IFN has a crucial role for plenty of 
applications. Traditionally, the methods used to measure 
the biological activity of IFN are based on indirect 
quantifications of late infection states, as detection of 
cells that still alive after an infection with a lytic virus or 
measuring the accumulation of a reporter protein as 
green fluorescent protein encoded by a virus after 
infection. Both methods relay on determination of 
effective dose 50 (ED50). 
As the definition of IFN units establishes one unit as the 
amount of IFN needed to inhibit the infection of 50% of a 
cell’s monolayer, the traditional method tends to 
overestimate the IFN concentration. In our work, we 
propose a new method of IFN quantification based on the 

initial IFN definition to prevent infection in order to 
calculate the minimal interferon dose 50 (MID50). 
Methods: Vero or Hepa1.6 cells were cultured in 96-
wells plates. Serial two-fold dilutions of interferon-
containing supernatants were transferred to the cells and 
incubated during 24 hours at 37ºC and 5% of CO₂. Cells 
where infected with VSV-GFP or EMCV at a multiplicity of 
infection (MOI) of 0,1 or 0,01 for 18 or 24 hours as 
indicated. GFP emission was measured using a 
Varioskan FLASH Multimode Reader at 518 nm. 
Fluorescent data where analyzed using an R script. The 
program determines populations of infected or not 
infected cells based on GFP intensity. 
Results: IFN MID50 bioassay can be used to quantify 
IFN in different human and mice cell lines and using 
different viruses with more sensitivity than the traditional 
method. The new method is able to detect low amounts 
of IFN and calculates a Z value as a measurement of the 
quality of a particular assay. 
Conclusion: The method described here is an alternative 
to traditional methods that better fits the original definition 
of an IFN unit. Traditional methods that use ED50 for IFN 
quantification are not reflecting the IFN required to protect 
cells from virus infection as compared to the MID50. The 
strategy presented here allows a simple quantification of 
Z value, which provides the use of the MID50 strategy 
proposed here to stablish the quality of an assay with 
applications such as high throughput screenings. 
References: Familletti, P. C., S. Rubinstein and S. 
Pestka (1981). "A convenient and rapid cytopathic effect 
inhibition assay for interferon." Methods Enzymol 78(Pt 
A): 387-394. 
Isaacs, A. and J. Lindenmann (1957). "Virus interference. 
I. The interferon." Proc R Soc Lond B Biol Sci 147(927): 
258-267. 
Meager, A. (2002). "Biological assays for interferons." J 
Immunol Methods 261(1-2): 21-36. 
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ADIPONECTIN DEFICIENCY PROMOTES CHRONIC 
INFLAMMATION DURING AGING THROUGH 
REGULATION OF INNATE IMMUNE CELLS AND 
MESENCHYMAL STEM CELLS IN BONE MARROW 
S. Han1,*, Y. Yang1 
1Department of Biological Sciences, Sookmyung 
Womens University, Seoul, Korea, Republic Of 
 
Introduction: Adiponectin (APN) is named for its 
secretion in adipose depots and its hormone functions 
such as insulin sensitizing and anti-inflammation (1). 
Clinical studies have shown that centenarians have 
increased plasma APN levels (2). On the other hand, 
plasma APN level is positively related with higher 
mortality in the old associated with increased 
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inflammatory processes which called inflammaging (3). 
Collectively, immunoregulatory roles of APN in aging is 
controversial and incompletely understood. Here, effects 
of APN on immunosenescence and inflammaging in 
aging was investigated using aged (>1 year) APN 
knockout mice (KO). 
Methods: Changes in splenic and bone marrow-derived 
innate immune cell populations (natural killer cells, 
macrophages, dendritic cells, granulocytes, myeloid-
derived suppressor cells) were compared among 5~7 
weeks-old (young) or >1 year-old (aged) wildtype (WT) 
and conventional APNKO using flow cytometry. Pro- or 
anti-inflammatory cytokine levels, phagocytic activities, 
and differentiation capacities were analyzed in isolated 
bone marrow-derived macrophages from aged APNKO to 
investigate the functional alterations of innate immune 
cells. Isolated immune cells from aged APNKO were 
challenged by lipopolysaccharide (LPS) or 
polyinosinic:polycytidylic acid (poly I:C) and cutaneous 
wound healing assay was performed in aged-APNKO to 
study the contribution of APN on the development and 
progression of immune diseases in aging conditions. 
Results: APN expression in bone marrow increased 
steadily during aging. In bone marrow of aged APNKO, 
population of CD11c+ M1 macrophage was decreased 
whereas CD206+ M2 macrophage was significantly 
increased compared to those of age-matched WT, which 
was not altered in young mice. In LPS-induced sepsis 
model, aged APNKO also showed increase in CD206+ M2 
macrophages in intraperitoneal cavity and bone marrow, 
and more vulnerable to septic shock compared to age-
matched WT. In accordance with this change in 
population, macrophages from aged APNKO showed 
enhanced phagocytic activity and cytokine expression 
after LPS treatment. Moreover, we identified that aged 
APNKO showed increase in number and function of 
mesenchymal stem cells (MSCs) in bone marrow 
compared to age-matched mice, suggesting that APN 
can regulate innate immunity during aging through MSC, 
which is known to promote M2 macrophage polarization. 
Moreover, aged APNKO showed decrease in myeloid-
derived suppressors cells (MDSCs) population in bone 
marrow and increased tumor necrosis factor receptor 
superfamily member 1A (TNFR1) in serum, indicating that 
APN deficiency elicits chronic inflammation in aging. 
Conclusion: Together our data suggest that APN 
deficiency in aging can elicit chronic inflammation and 
increase the susceptibility to inflammatory-related 
diseases such as sepsis. Therefore, we suggest that 
dysregulation of APN in aging can contribute to 
immunosenescence and inflammaging through abnormal 
regulation of innate immune cells through MSCs in bone 
marrow niche.  
References: (1) Adiponectin Deficiency Suppresses 
Lymphoma Growth in Mice by Modulating NK Cells, CD8 

T Cells, and Myeloid-Derived Suppressor Cells, S Han et 
al., The Journal of Immunology (2013) 
(2) Adipokines and Aging: Findings From Centenarians 
and the Very Old, Y Arai et al., Frontiers in Endocrinology 
(2019) 
(3) Adipokines and aging: adiponectin and leptin, NE 
Gulcelik et al., Minerva Endocrinologica (2013) 
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GENETIC ADAPTATION PROTECTS TIBETANS 
AGAINST INFLAMMATORY COMPLICATIONS  
S. bhattacharya1,2,*, N. Shrimali1, G. Mohammad3, P. 
Koul4, J. T. Prchal5, P. Guchhait1 
1Disease Biology Lab, Regional Centre for Biotechnology, 
Faridabad, 2School of Biotechnology, KIIT, Bhubaneswar, 
3Department of Medicine, SNM Hospital, Leh, 4Internal 
and Pulmonary Medicine, Sher I Kashmir Institute of 
Medical Science, Srinagar, , Srinagar, India, 5 School of 
Medicine, University of Utah, Utah, United States 
 
Introduction: Hypobaric hypoxia, an environmental 
condition at high altitude causes several clinical 
complications including polycythemia, acute mountain 
sickness (AMS), cerebral and pulmonary edema among 
sojourners but not the native highlanders [1]. In a recent 
work, we have identified a haplotype of EGLN1 (encoding 
prolyl hydroxylase 2 ((PHD2), c.[12C>G]c.[380G>C] at 
nearly 80% frequency among native Tibetans from high-
altitudes (>1500 meters), who are protected from 
polycythemia. PHD2 is the negative regulator of hypoxia 
sensing protein HIF1α. PHD2D4E/C127S has 10-fold higher affinity for 

oxygen than PHD2wt thus degrading HIF1α more efficiently 
under hypoxic condition [2].We further asked if high 
altitude resident Tibetans with PHD2D4E/C127S can resist 
hypoxia induced inflammation.  
Methods: Whole blood samples were collected from Leh, 
Srinagar and Delhi in India including Tibetans as well as 
non-Tibetans.Exon 1 of EGLN1 was amplified from DNA 
isolated from whole blood and sequenced to detect the 
SNPs-c.[12C>G]c.[380G>C]. PBMCs isolated were used 
for immunophenotyping (flow cytometry) of monocytes 
and functional assays with CD14+  monocytes like 
cytokine secretion assay (cytometry based array- BD), 
chemotaxis assay and surface CXCR4 expression (flow 
cytometry) under 1% oxygen. Statistical significance was 
calculated using Mann-Whitney-U test. 
Total RNA isolated from PBMCs was used to measure 
the expression of transcripts associated with inflammation 
employing Nanotring's nCounter analysis system. 
Differential expression was calculated using Wald test 
and Benjamini–Yekutieli adjusted p-value was used for 
significance determination. 
Results: Our findings show that monocytes, one of the 
primary responders to hypoxia, of Tibetans with 
PHD2D4E/C127S secrete significantly diminished quantities 
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of pro-inflammatory cytokines IL-1β, TNF-α and IL-6 than 
their wild-type counterparts and also have lower 
frequency of inflammatory monocytes in circulation. We 
traced the lower inflammatory quotient to significantly 
downmodulated transcripts of RELA, JUN, CXCR4 and 
ATF2. Downmodulated expression of CXCR4  
in PHD2D4E/C127S monocytes led to compromised 
chemotactic ability in response to Ubiquitin as well as 
CXCL12. 
Conclusion: In this first of its kind report, we conclude 
that with this resistance to hypoxia through suppressed 
inflammatory as well as chemotactic response by 
monocytes of Tibetans harbouring PHD2D4E/C127S SNPs 
protect them from hypoxia-induced inflammation 
observed in AMS [3]. This molecular insight into the 
evolutionary advantage the highlander Tibetans possess 
will open up new avenues in the field of travel medicine 
as well as high altitude disease management.  
References: 1. Imraya et al. Acute Mountain Sickness: 
Pathophysiology, Prevention, and Treatment. Progress in 
Cardiovascular Diseases.2010 
2. Lorenzo et al. A genetic mechanism for Tibetan high-
altitude adaptation. Nature Genetics.2014 
3. Song et al. Systemic pro-inflammatory response 
facilitates the development of cerebral edema during 
short hypoxia. Journal of Neuroinflammation.2016; 
Volume 13(1) 
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THE ROLE OF SELECTIVE AUTOPHAGY IN 
INTRACELLULAR INFECTIOUS BURSAL DISEASE 
VIRUS (IBDV) CLEARANCE 
Y. Li1,*, C. XU1, J. Lei1, B. Hu1 
1College of veterinary medicine, nanjing agricultural 
university, nanjing, China 
 
Introduction: Autophagy plays a critical role in innate 
immunity. Infectious bursal disease virus (IBDV) is a 
nonenveloped avian virus with a two-segment double-
stranded RNA genome. And VP2 is the most major 
capsid protein. Wheather autophagy removes intracellular 
IBDV is still unknown.  
 
Methods: Degradation of VP2 expressed in wild type 
(WT) or p62 knockout (KO) HEK293T cells was examined 
by quantitative cycloheximide chase assay (qCH). 
Interaction between p62 and VP2 in HEK293T cells was 
tested by co-immunoprecipitation (CO-IP). Colocalization 
of p62, GFPLC3 and VP2 was analyzed by confocal laser 
scanning microscopy (CLSM) or structured illumination 
microscopy (SIM).  
Results: Degradation of VP2 could be significantly 
enhanced by the autophagy activator Rapamycin (Rapa) 
treatment, while markedly blocked by the autophagy 

inhibitor chloroquine (CQ), but not the proteasome 
inhibitor MG132, which suggested that autophagic 
degradation system dominantly mediates the degradation 
of VP2. Then, we observed that VP2 interacts with the 
cargo receptor p62. Furthermore, VP2 degradation was 
suppressed in p62-KO cells, while rescued when 
expressed of p62 in p62-KO cells. Finally, we found that 
VP2 colocalizes with p62 and GFPLC3. 
 
Conclusion: These results indicated that p62 mediates 
the autophagic degradation of VP2. Consequently, p62-
mediated selective autophagy might be an effective way 
to remove intreacellular IBDV components.  
Disclosure of Interest: None Declared 
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SAA1 REVISITED: SPECTRUM OF LEUKOCYTE-
ACTIVATING PROPERTIES OF HOMOGENEOUS 
SAA1 
S. Struyf1,*, S. Abouelasrar Salama1, M. De Bondt1, M. De 
Buck1, N. Berghmans1, M. Gouwy1, J. Van Damme1 
1Lab Molecular Immunology, Rega Institute, University of 
Leuven, Leuven, Belgium 
 
Introduction: Infection, trauma, sterile injury or chronic 
inflammation trigger the acute phase response in order to 
help re-establish homeostasis. The acute phase 
response includes production of positive acute phase 
proteins in the liver, including members of the serum 
amyloid A (SAA) family. In humans the major acute 
phase SAAs are a group of closely related variants of 
SAA1 and SAA2. Many different biological activities have 
been ascribed to SAA1, of which some have been 
recently debated. Especially commercial SAA1 
recombinantly produced in E. coli was found to be 
contaminated with bacterial products confounding 
biological assays performed with this product.  
Results: We purified this recombinant SAA1 by RP-
HPLC, removing all possible contaminants 
(lipopolysaccharide, lipoproteins and formylated peptides) 
and re-assessed several biological activities attributed to 
SAA1. The purified SAA1 showed largely different 
properties with regard to leukocyte activation, but its 
synergistic interactions with other leukocyte attractants 
were intact.  
Conclusion: Many contradictions in the SAA1-related 
literature can now be attributed to the use of SAA1 
proteins from different origins. Some inflammatory 
activities ascribed to recombinant E. coli-produced SAA1 
are probably related to traces of bacterial recombinant 
proteins. 
Disclosure of Interest: None Declared 
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LACTATE REGULATES BONE MARROW 
NEUTROPHIL MOBILIZATION VIA ENDOTHELIAL 
GPR81 SIGNALING AND CXCL1/CXCL2 SECRETION. 
E. Khatib-Massalha1,*, S. Bhattacharya1, H. Massalha2, K. 
Golan1, O. Kollet1, A. Kumari1, F. Avemaria1, T. Itkin1, S. 
Gur-Cohen1, S. Offermanns3, R. Alon1, A. Ariel4, T. 
Lapidot1 
1Immunology, 2Molecular Cell Biology, Weizmann 
Institute of Science, Rehovot, Israel, 3Pharmacology, Max 
Planck Institute for Heart and Lung Research, Bad 
Nauheim, Germany, 4Biology and Human Biology, 
University of Haifa, Haifa, Israel 
 
Introduction: Innate immune neutrophils provide the first 
line of host defense against bacterial infections following 
their rapid recruitment from the bone marrow (BM) to the 
circulation. Although these leukocytes utilize glycolysis. 
However, if and how this metabolic pathway regulates 
neutrophil recruitment and anti-microbial functions is not 
fully understood. 
Methods: To understand the metabolic consequences of 
BM neutrophil activation during the onset of acute 
inflammation, wild-type (WT) mice were injected with low 
dose of lipopolysaccharides (LPS) to mimic acute gram-
negative bacterial inflammation. Metabolic parameters in 
BM neutrophils (e.g. reactive oxygen species (ROS), HIF-
1α and lactate production and release) were measured 
by flow cytometry and lactate metabolite assay, 4 hr after 
LPS administration. 
WT or GPR81-/- mice were treated in vivo with sodium-
lactate to determine the effects of this metabolite on 
neutrophils mobilization and their chemokines 
CXCL1/CXCL2 secretion, a hallmark of bacterial 
infection. 
To examine the clinical relevance of our findings, WT, 
gp91phox-/- and GPR81-/- mice were infected with live 
gram-negative Salmonella Typhimurium. 4 hr after the 
infection, BM lactate production and neutrophils 
mobilization were tested by flow cytometry. 
Results: We report that exposure to LPS or to live 
bacteria Salmonella Typhimurium activates BM 
neutrophils, increasing their metabolism, as reflected by 
an enhanced NADPH oxidase-mediated generation of 
ROS and HIF-1α levels in BM neutrophils, triggering 
lactate release. Mechanistically, we revealed that 
sinusoidal BM endothelial cells (sBMECs) functionally 
express the G-protein coupled lactate-receptor GPR81. 
We found that in response to LPS, lactate-released from 
BM neutrophils activates BMEC GPR81 signaling that in 
turn reduces VE-cadherin expression in sBMECs, thereby 
increasing BM vascular permeability and enhancing 
neutrophil mobilization to the circulation. 
Unexpectedly, we found that lactate also increased the 
levels of neutrophil-attracting chemokines CXCL1 and 
CXCL2 in both BM and blood, which in turn down-
regulated CXCR2 expression and function by blood 

neutrophils. Lactate-induced CXCL1 secretion was 
GPR81- independent, suggesting an additional pathway 
for neutrophil mobilization induced by lactate treatment. 
Conclusion: Our results reveal that lactate released by 
BM neutrophils during acute inflammation induces BMEC 
GPR81 signaling in order to open the BM vascular 
barrier. In addition, our results suggest also lactate 
uptake by BMEC MCT1 (lactate transporter), 
consequently promoting CXCR2 chemokines secretion 
which both regulate neutrophil mobilization. 
Our study highlights BM neutrophil-released lactate as a 
key pro-inflammatory stimulus in the onset of bacterial 
infections. Targeting this immune-metabolic crosstalk 
could potentially improve human neutrophil activities 
during bacterial infections. 
Disclosure of Interest: None Declared 
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SKIN INNATE ANTIMICROBIAL IMMUNITY IS 
REGULATED BY IFN-DEPENDENT AND IFN-
INDEPENDENT MECHANISMS AND PROTECTS 
AGAINST FLAVIVIRUS INFECTION   
A. S. Macleod1,*, J. Kwock1, C. Handfield1 
1Duke University, Durham, United States 
 
Introduction: While the induction of innate antibacterial 
host defense molecules is relatively well-defined (1-3), 
regulation of antiviral proteins (AVPs) in the skin is largely 
unknown despite the knowldege that viruses are part of 
the commensal microbiome and pathogenic viruses can 
infect the skin.  
Methods: Human adult keratinocytes were were 
stimulated with IL-27, IFN-α or IFN-γ. For some 
experiments, cells were stimulated with poly I:C LMW, 
5’PPPdsRNA, 5’PPPdsRNA control, cGAMP, and 
Imiquimod.  For siRNA  knockdown, siRNA master mixes 
were added and media was changed to serum-containing 
media and cells were stimulated with the indicated 
cytokines as described above. B6, Il27raKO, Ifnar1KO, 
and Ifnar1/Il27ra double KO (dKO) mice were injected 
subcutaneously or systemically with 103-105 Zika virus 
(HPF2013) once and observed for weight, survival, and 
neurological symptoms over the course of 13-14 days.  
Results: In addition to type I IFNs, IL-27 induces antiviral 
proteins, including OAS2 both in vitro in human 
keratinocytes and in vivo upon s.c injection into mouse 
skin (p < 0.01) in a dose- and time-dependent manner 
and enhances dsRNA-induced AVP expression (p < 
0.01). Using a siRNA screening approach, we discovered 
that the OAS2 upregulation in response to IL-27 was 
STAT1- dependent (p < 0.001), but IFNAR1-, TLR3-,  and 
JAK1-independent. In further support of this pathway, IL-
27 is shown to cause rapid nuclear translocation of  p-
STAT1, whereas IL-27 failed to induce OAS2 in a 
STAT1KO keratinocyte cell line. In vivo infections models 
with a flavivirus  through the s.c and systemic route 
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demonstrates that IL-27 signaling  entails a critical 
protection against cutaneous flavivirus infection as mice 
that lacked IL27RA in addition to IFNAR1 succumbed to 
infection earlier and showed a significantly greater 
morbidity as  measured by weight loss and neurological 
symptoms. 
Conclusion: Together, our data suggest that IL-27 
promotes skin antiviral competence through activation of 
antiviral proteins. 
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Antiviral Immunity in the Skin, Trends in Immunology, 
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A. Zhou1,*, R. Wei1, C. Zeng1, G. Chen1 
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Introduction: Macrophage-derived foam cell formation is 
a milestone of the atherosclerotic lesion initiation and 
progression. The formation of foam cells results from the 
disruption of a homeostatic mechanism that manipulates 
the uptake, intracellular metabolism and efflux of 
cholesterol within macrophages.  Although studies have 
yielded much information about the homeostatic 
mechanism, the molecular basis of foam cell formation 
remains to be fully understood. RNase L is an enzyme 
that plays an important role in interferon action against 
viral infection and in the control of cell proliferation. 
RNase L is also involved in innate immunity by the 
generation of small RNAs capable of activating retinoic 
acid-inducible gene-I (RIG-I)-like receptors or the 
nucleotide-binding oligomerization domain-like receptor 3 
(NLRP3) inflammasome.  In this study, we explored the 
role of RNase L in macrophage functions, particularly the 
formation of foam cells.   
Methods: RNase L knockdown mouse macrophages 
(Raw 267.4) and bone marrow derived macrophages 
(BMDMs) from RNase L+/+ and -/- mice were incubated 

with native LDL (nLDL) and oxidized LDL (oxLDL), and 
the cells then were stained with Oil Red O. The 
expression of the scavenger receptors and 
proinflammatory factors in RNase L+/+ and -/- BMDMs 
treated with or without nLDL and oxLDL as well as LPS 
were examined by Western blot analysis, RT-PCR and 
ELISA. 
Results: Interestingly, we found that deficiency of RNase 
L attenuated macrophage functions and mediated the 
expression of certain pro- and anti-foam cell genes as 
well as proinflammatory factors in macrophages. In 
addition, lack of RNase L significantly increased the 
formation of foam cells in BMDMs. The increase of foam 
cell formation was associated with up-regulation of the 
expression of scavenger receptors such as CD36, SR-A, 
and PPAR-gamma. 
Conclusion: Our findings elucidate the role of RNase L 
in the function of macrophages and provide mechanistic 
insights into foam cell formation, novel therapeutic 
strategies for atherosclerosis may be designed through 
the regulation of RNase L.  
Disclosure of Interest: None Declared 
 
P290E 
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DISEASE 
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Introduction: Triggering receptor expressed on myeloid 
2 (TREM2) plays a important role in suppressing 
inflammatory response in the brain. Parkinson’s disease 
(PD) is a progressive neurodegenerative disorder of the 
central nervous system resulted from loss of the 
neurotransmitter dopamine. Previous studies have 
reported that TREM2 variation confers susceptibility to 
PD, but the detailed molecular mechanism underlying 
TREM2-induced alleviation of PD progression remains to 
be revealed. In this study, we investigated effects of 
TREM2 in the regulation of Tyrosine Hydroxylase (TH) as 
a key enzyme of dopamine synthesis. 
Results: TREM2 was expressed in BV2 microglial, but 
not in SH-SY5Y neuronal cell lines. To explore the effect 
of TREM2 on neuronal cell death under progressive 
condition of PD, SH-SY5Y cells were treated PD-causing 
chemicals, such as MPP+, Paraquat and Rotenone, after 
transfection of plasmid DNA encodingTREM2 gene. The 
death of SH-SY5Y cells was induced by PD-causing 
chemicals which was not recovered by TREM2 
overexpression. However, the expression of TH was 
increased in the brain of TREM2 transgenic (TG) mice 
compared with WT mice. In addition, we found that TH 
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expression was higher in 2-years old TREM2 TG mice 
than WT mice. 
Conclusion: Here, we found that TH expression was 
specifically elevated by overexpression of TREM-2 in the 
brain. Our findings provide evidence that TREM2 is 
required for preventing PD progression via up-regulating 
TH expression. 
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Introduction: Autosomal dominant gain-of-function 
(GOF) mutations in the gene coding for STAT1 (signal 
transducer and activator of transcription 1) cause chronic 
mucocutaneous candidiasis (CMC), which is an immune 
disorder characterized by increased susceptibility to 
fungal infections due to defective Th1 and Th17 
responses. However, the molecular mechanisms behind 
this pathogenic linkage remain unexplored. In this study, 
we systematically characterized two STAT1 GOF mutants 
with an arginine-to-tryptophan substitution at position 274 
(R274W), known to be associated with CMC infection, 

and another adjacent glutamine-to-alanine mutation at 
position 275 (Q275A). 
Methods: Following transfection of STAT1-GOF 
plasmids into HeLa or U3A cells, each mutant was 
characterised by Western blotting, immunocytochemistry, 
and electrophoretic mobility shift assays. In addition, 
reporter gene assays, real-time PCR, and in vitro 
phosphorylation and dephosphorylation assays were 
performed in STAT1-reconstituted U3A cells. All results 
were compared against cells transfected with WT STAT1. 
PyMOL was used to model a hypothetical structure of 
multimeric STAT1 unbound to DNA. 
Results: While R274W and Q275A showed an increase 
in tyrosine phosphorylation, prolonged nuclear 
accumulation, and elevated interferon-γ (IFNγ)-stimulated 
transcriptional responses, both the sequence-specific 
DNA binding and the dissociation kinetics from high-
affinity DNA-binding elements, known as gamma-
activated sites (GAS), showed no significant difference 
compared to the WT molecule. Furthermore, cooperative 
DNA binding remained consistent in all variants, and the 
rate of tyrosine phosphorylation by Janus kinase 2 (JAK2) 
was unaltered as compared to the WT protein. 
Correspondingly, in vitro dephosphorylation rates using 
the recombinant STAT1-inactivating Tc45 phosphatase in 
the absence or presence of double-stranded GAS 
elements were also surprisingly similar in all the STAT1 
variants. These findings ruled out the causality of either 
defective Tc45-catalyzed dephosphorylation or JAK2-
induced hyper-activation in the phenotype of these 
mutants. Interestingly, both R274W and Q275A mutants 
showed premature nuclear localization as compared to 
the WT protein within merely 10 min of IFNγ exposure, 
indicating a faster kinetics of nuclear import. 
Conclusion: In summary, our study characterizes two 
critical mutations located at the binding interface in the 
antiparallel STAT1 dimer which affect the kinetics of 
nuclear accumulation of phospho-STAT1. Based on this 
observation, we propose a hypothetical model for the 
physiological function of a trimeric STAT1 complex 
displaying an inhibitory function on nuclear import. The 
model implies that the import of tyrosine-phosphorylated 
STAT1 dimers to the nucleus is hindered by monomeric 
STAT1, which competes with the binding to importin-α5. 
According to this model, the interface with the R274/Q275 
residues is engaged in the formation of a trimeric 
complex by binding a STAT1 monomer in an antiparallel 
conformation to either of the two STAT1 protomers 
constituting the parallel dimer. 
Disclosure of Interest: None Declared 
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ASC-MUTATED JAPANESE MEDAKA ORYZIAS 
LATIPES BY CRISPR-CAS9 SYSTEM OBTAINS 
RESISTANCE TO INFECTION OF EDWARDSIELLA 
PISCICIDA  
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Introduction: Apoptosis-associated speck-like protein 
containing a caspase-recruitment domain (ASC) is one of 
the components of inflammasome, which has a crucial 
role in the inflammatory response. ASC regulates 
caspase-1 activation, and sequentially induces production 
of activated inflammatory cytokines, such as interleukin 
(IL)-1β and IL-18. However, the role of ASC is still poorly 
understood in lower vertebrates, especially teleosts. In 
this study, we focused on understanding the role of ASC 
infected with pathogenic bacteria, especially intracellular 
bacteria, Edwardsiella piscicida in Japanese medaka 
(Oryzias latipes) as a small fish model. 
Methods: At first, ASC-knockout (KO) medaka was 
established using CRISPR-Cas9 system and a 7-bp 
deletion in the exon-3 of ASC gene was confirmed. 
Homozygous mutants, ASC-KO (ASC-/-) and wild type 
(WT) medaka were infected with E. piscicida and 
Aeromonas hydrophila, and their mortality rates were 
observed. Next, expression of cytokine genes (i.e., IL-1β, 
IL-8, TNF-α, IFN-γ and IL-10) in the head kidney, 
intestine and liver of ASC-/- and WT medaka challenged 
with the two pathogens was analyzed by quantitative real-
time PCR (qPCR). 
Results: After the bacterial challenge, ASC-/- medaka 
showed lower mortality than WT in case of E. piscicida 
infection, however, higher mortality in case of A. 
hydrophila infection. In the naïve ASC-/- medaka, IL-8 and 
TNF-α genes in intestine, showed a moderate decrease 
in their expression when compared to those of WT. In 
ASC-/- medaka challenged with E. piscicida, IL-1β, TNF-α, 
IFN-γ and IL-10 genes in the liver showed a significant 
decrease in their expression when compared to those of 
WT, and gene expression levels of IL-1β and TNF-α in 
the intestine were also decreased. On the other hand, in 
case of A. hydrophila challenge, IL-1β gene in the 
intestine and IFN-γ and IL-10 genes in the head kidney 
had a significant decrease in their expression, but gene 
expression levels of IL-8 in the liver and head kidney 
were significantly increased. 
Conclusion: From these results, it is suggested that the 
medaka ASC is differently involved in immune responses 
against infection of E. piscicida and A. hydrophila, and 
that their infection mechanisms of E. piscicida is also 
different from that of A. hydrophila. 
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Introduction: Hepatitis C virus (HCV) has multiple ways 
to evade the host innate immune system. This evasion is 
largely mediated by the actions of the HCV NS3-NS4A 
protease complex, which consists of the serine protease 
and RNA helicase NS3 and its membrane targeting co-
factor NS4A. NS3-NS4A has multiple functions in the 
HCV life cycle, with roles in both HCV replication and 
regulation of innate immune signaling. NS3-NS4A 
inactivates multiple innate immune signaling proteins, 
including MAVS, an adaptor in the RIG-I antiviral 
signaling pathway, and Riplet, an E3 ubiquitin ligase that 
activates RIG-I. Inactivation of these host proteins results 
in an inhibition of downstream signaling through the 
transcription factor IRF3 and the subsequent induction of 
IFN-β. What directs the multiple functions of NS3-NS4A 
throughout the HCV life cycle is largely undetermined.  
Methods: To uncouple the roles of NS3-NS4A in 
replication and immune evasion, we focused on the 
NS4A transmembrane domain and generated an NS4A 
mutant (Y16F) in both a full-length infectious clone and 
an over-expression construct. We then assessed viral 
replication of HCV WT and Y16F viruses in the related 
liver hepatoma cell lines: Huh7, which have functional 
RIG-I signaling, and Huh-7.5 cells, which lack functional 
RIG-I signaling. Further, we used CRISPR-Cas9 gene 
editing to delete proteins in the RIG-I pathway, including 
MAVS and IRF3, in Huh7 cells and then assessed viral 
replication in these deleted cell lines. To determine 
whether NS4A Y16F viral replication was a result of an 
inability to target and inactivate multiple host proteins, we 
infected Huh7 and Huh-7.5 cells with either WT or Y16F 
viruses and performed an endogenous MAVS cleavage 
assay. We then assessed the ability of Y16F to block 
IRF3 activation by measuring IRF3 nuclear translocation 
via immunofluorescence microscopy. Additionally, we 
determined whether NS4A alone could interact with Riplet 
and whether this interaction was ablated in Y16F 
conditions through co-immunoprecipitation experiments.  
Results: An infectious clone of HCV containing the Y16F 
mutation replicated to similar levels as wild-type (WT) 
HCV in Huh-7.5 cells, which are RIG-I signaling inactive. 
However, in Huh7 cells, which are RIG-I signaling active, 
replication of HCV-Y16F was decreased compared to the 
wild-type HCV. This decrease in replication was due to an 
increase in the relative levels of IFN-β mRNA induced 
during HCV Y16F infection, but not during HCV WT 
infection. Surprisingly, Y16F viral replication was not 
restored to the levels of WT in Huh7-RIG-I KO cells. 
However, deletion of IRF3 restored Y16F viral replication 
to the levels of WT, and Y16F was unable to block 
endogenous IRF3 nuclear translocation as well as WT. 
Further, we found that Huh-7.5 cells express lower levels 
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of Riplet mRNA compared to Huh7 cells, and over-
expression of Huh-7.5 cells with Riplet reduced Y16F 
viral replication compared to WT HCV, suggesting that 
Y16 is important for Riplet inactivation that ultimately 
regulates HCV replication. Last, we found that Y16F does 
not inactivate Riplet because the Y16F mutation prevents 
NS4A-Riplet interactions. 
Conclusion: This study identifies that NS3-NS4A Y16 is 
important for regulating a previously uncharacterized 
antiviral signaling pathway that is independent of MAVS 
and RIG-I yet signals through IRF3 and Riplet to limit 
HCV infection. 
Disclosure of Interest: None Declared 


