
Swiss Medical 
Weekly
Formerly: Schweizerische Medizinische Wochenschrift

An open access, online journal • www.smw.ch 

Abstracts of the annual congress of the  
Swiss Society for Allergology and Immunology 
Zurich (Switzerland), August 19–20, 2021

SMW 
Established in 1871

Supplementum 251 
ad Swiss Med Wkly 
2021;151
August 19, 2021

Immunology after COVID-19



SWISS SOCIETY OF ALLERGOLOGY AND IMMUNOLOGY 
 
ANNUAL CONGRESS 2021 

 
IRCHEL CAMPUS, UNIVERSITY OF ZURICH, AUGUST 19‒20, 2021 

TABLE OF CONTENTS 

 

 2 S Poster  

21 S Symposium 1a: Basic Immunology ‒ Autoimmunity  

21 S Symposium 1b: Clinical Immunology ‒ Allergy 

22 S Symposium 1c: Laboratory Diagnostics 

23 S Symposium 2a: Basic Immunology ‒ B cell responses 

23 S Symposium 2b: Clinical Immunology ‒ Inflammation 

24 S Symposium 2c: Clinical Immunology ‒ Immune regulation 

24 S Symposium 3a: Basic Immunology ‒ Tumor immunology  

25 S Symposium 3b: Clinical Immunology ‒ Lindenmann symposium for innate immunity  

25 S Symposium 3c: Clinical Immunology ‒ Novel biologics in immunotherapy  

26 S Symposium 4a: Basic Immunology ‒ Zinkernagel symposium on anti-viral immunology  

26 S Symposium 4b: Clinical Immunology ‒ Vaccination  

27 S Symposium 4c: Clinical Immunology ‒ Microbiota  

28 S Author index 

. 

  



ANNUAL CONGRESS SSAI, AUGUST 19‒20, 2021 2 S 
 

 

 
Swiss Medical Weekly 2021;151 (Suppl. 251) ● www.smw.ch Published under the CC license “Attribution – Non-Commercial – No Derivatives 4.0”. 

POSTER 

P1 

Benralizumab for corticosteroid-refractory DRESS in two COVID-
19 patients  
P. Schmid-Grendelmeier1, C. Lang1, P. Steiger1, I. Kolm1, E. Maverakis2, 
M. C. Brüggen1 (1Zurich CH; 2Davis, California US)  

Drug rash with eosinophilia and systemic symptoms (DRESS) is a rare 
severe drug hypersensitivity reaction. Treatment of DRESS currently 
consists of systemic corticosteroids. Here, we report benralizumab 
(Fasenra®) as a treatment for corticosteroid-refractory DRESS occurring 
in two severely ill COVID-19 patients. Both patients received high-dose 
intravenous corticosteroids for 4-6 days, but cutaneous symptoms, eo-
sinophilia and signs of related organ damage were deteriorating. Based 
on its successful use in PDGFRA-independent hypereosinophilia, we de-
cided to treat our patients with benralizumab. The patients showed clin-
ical improvement and a rapid substantial drop in eosinophils. Targeted 
high-throughput serum proteomics prior vs. after treatment revealed a 
significant reduction mostly in eosinophil- and T cell response-related 
proteins (a.e. IL-5, CD8, TNF and PD-L1), thus pointing towards an im-
pact of benralizumab on the (drug-directed) T cell response in DRESS. 

P2 

Systemic hyperinflammation as a driver of maculopapular drug 
exanthema in severely ill COVID-19 patients?  
Y. Mitamura1, D. Schulz2, P. Schmid-Grendelmeier2, C. Lang2, B. 
Bodenmiller2, P. Steiger2, I. Kolm2, E. Maverakis3, C. Akdis1, M. C. 
Brüggen2 (1Davos CH; 2Zurich CH; 3Davis, California US)  

Coronavirus disease 2019 (COVID-19) has been associated with cutane-
ous findings, some being the result of drug hypersensitivity reactions. 
Here, we utilize imaging mass cytometry (IMC) to characterize the cuta-
neous immune response in maculopapular drug rashes (MDR), including 
those associated with COVID-19 infection (COVID MDR). For compari-
son, skin from healthy controls and patients with drug rash with eosino-
philia and systemic symptoms (DRESS) was analyzed. Results demon-
strated that COVID MDR are characterized by a more prominent infiltra-
tion of cytotoxic CD8+ T cells and highly activated, phenotypically shifted 
monocyte/macrophage (Mo/Mac) clusters in comparison to MDR and 
DRESS. RNA sequencing transcriptome of the affected skin also demon-
strated a more robust cytotoxic response in lesional COVID MDR skin. 
Serum proteomic profiling of COVID MDR patients revealed up-regula-
tion of various inflammatory mediators (IL-4, IL-5, IL-8, IL-18, IL-6, TNF, 
and IFN-γ), eosinophil and Mo/Mac -attracting chemokines MCP-2, MCP-
3, MCP-4 and CCL11. Analyses of cytokine networks demonstrated a 
relatively milder cytokine storm in DRESS compared to COVID MDR, 
while MDR did not exhibit such features. Our results suggest that a mas-
sive systemic cytokine storm promotes activation of Mo/Mac and cyto-
toxic CD8+ T cells, which impacts MDR development in severely ill 
COVID-19 patients. 

P3 

Major differences in sensitization patterns of atopic dermatitis 
patients in Tanzania vs. Switzerland.  
C. Lang1, J. Masenga2, G. Semango2, H. Khaderbhai2, E. Guttman-
Yassky3, P. Schmid-Grendelmeier4, M. C. Brüggen5 (1Zürich CH; 2Moshi 
TZ; 3New York US; 4Zurich CH; 5Zurich/Davos CH)  

Atopic dermatitis (AD) bears many pheno- and endotypical facets, with 
ethnicity being one of the factors influencing these. More data is becom-
ing available to show stunning differences between African, Asian and 
Caucasian descent. One explanation is the genetic background, but 
there are also environmental, socioeconomical and individual factors that 
play a role. Very little is known about environmental factors and sensiti-
zations potentially influencing disease phenotype and development in 
African as compared to European/American AD patients. 

In this study, we explore sensitization patterns of AD patients and 
healthy controls (HC) in Tanzania and Switzerland. We thereby sought to 
get shed light on potential environment-associated factors influencing 
AD development and/or pathogenesis in these distinct environments. 

We collected serum of AD patients and healthy age- and sex-matched 
individuals both in Moshi, Tanzania, and Zurich, Switzerland (n = 10 for 
each group). We measured total IgE and specific IgE using an in vitro 
multiplex allergy test (ALEX). Overall IgE levels were significantly higher 
in Tanzanian as compared to Swiss AD patients. Analyses of specific 
IgEs revealed major differences in the sensitization patterns between 
AD patients, the most important ones in two categories. Swiss but not 
Tanzanian AD patients showed a strong sensitization against Malassezia 
antigens (s1, s11, s5, s9). In contrast, sensitization against tropomyosin 
was a major feature in Tanzanian AD patients. This was evidenced by 
increased IgE levels agains house dust mites (der p), cockroaches (per 
a7) and seafood (hom g, lit s, pen m1). Taken together, our study shows 
major differences in the sensitization patterns of European (Swiss) vs. 
African (Tanzanian) AD patients. Most interestingly, Malassezia spp. ex-
ists in sub-Saharan climate, but seems not responsible for sensitization 
in that enviroinment. On the other hand, seafood antigens lead to sensi-
tization in Tanzanian population without taking part in daily diet. The func-
tional relevance of these differences and their impact on AD pathogen-
esis remains to be elucidated. 

P4 

Icarapin (Api m10) sensitization in honey bee venom allergic 
patients: Potential cause of increased immunotherapy failure?  
C. Guillet1, G. C. Zöhner2, C. Seeli3, C. C. V. Lang3, A. Gschwend4, L. 
Jörg4, P. Schmid-Grendelmeier2 (1Zürich and Berlin CH; 2Zurich CH; 
3Zurich CH; 4Bern CH)  

Sensitization to Api m10 is associated with low effectiveness of honey-
bee venom immunotherapy (bVIT). This retrospective double-center 
study aimed to assess the severity of sting reactions in patients with Api 
m10 sensitization and the outcomes of bVIT. Patients were included if 
sIgE to Api m10 concentration (C) was >0.35 kU/L measured by Im-
munoCAP. 

72 patients with elevated sIgE to Api m 10 were included. Mean sIgE 
Apim10 (C) was 4.03 kU/l (IQR: 3.1). Mean age was 47 years (IQR: 20.8), 
and 39 were males. 8 patients had anaphylaxis (A) grade (G) I, 10 G II, 
27 G III, and 22 G IV (classification of H. L. Mueller) and 5 patients had 
(A) after wasp sting. 45 patients were undergoing or starting bVIT and 8 
patients experienced (A) after field sting during bVIT (G I: n = 2, G II: n = 
4, G III: n = 2). 1 patient with G III received bVIT with Pharmalgen® (P) 
(ALK-Abello,) and 1 patient with grade II reaction bVIT with Venomil® (V) 
(Bencard Allergie GmbH). All other patients received bVIT with Alk-Alu-
tard SQ® (Alu). 

Patients with Api m10 sensitizations appear to be at higher risk for treat-
ment failure under bVIT. Of 45 patients undergoing bVIT, 8 had anaphy-
laxis G I-III after a field sting. Although (P) and (V) have been shown to 
contain high Api m10 (C), there were also treatment failures with these 
products. No information on the Api m10 (C) of (Alu) is available. To fur-
ther assess the efficacy of bVIT in Api m10 sensitized patients and to 
determine whether an increase of the dose is necessary, additional anal-
yses including Api m10 IgG4 levels are required. 

P5 

Interleukin-2 signals converge in a lymphoid–dendritic cell 
pathway that promotes anticancer immunity  
M. E. Raeber1, R. A. Rosalia1, D. Schmid1, U. Karakus1, O. Boyman1 
(1Zurich CH)  

Dendritic cells (DC) are considered indispensable in orchestrating T cell 
responses to intracellular pathogens and tumors. Although tumor-infil-
trating DCs have correlated with effective anticancer immunity and im-
proved responsiveness to anti-PD-1 checkpoint immunotherapy, the up-
stream drivers of DC expansion and intratumoral accumulation remain 
uncertain. 

We report that administering interleukin-2 (IL-2) in both humans (i.e., in 
a clinical trial) and mice caused the pronounced expansion of type-1 and 
type-2 DCs, including migratory and cross-presenting DC subsets. How-
ever, neither their precursors nor mature DCs expressed functional IL-2 
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receptors. In mechanistic studies, IL-2 signals stimulated innate lym-
phoid cells, NK cells, and T cells to synthesize FLT3L, CSF2, and TNF. 
These cytokines redundantly caused DC expansion and activation, which 
resulted in improved antigen processing and T cell activation. In trans-
plantable and inducible mouse melanoma models, treatment with IL-2 
but not anti-PD-1 increased intratumoral DC infiltration and correlated 
with favorable antitumor responses. Moreover, melanoma patients with 
high intratumoral IL- 2 gene signatures correlated with DC infiltration and 
prolonged survival. 

Our study revealed the complementary difference and unappreciated ad-
vantage of IL-2 immunotherapy compared to treatment with anti-PD-1. 
IL-2 immunotherapy expanded tumor-infiltrating DCs and favored the 
conversion of poorly immunogenic into immunogenic tumors. Such in-
sights could help to overcome primary and secondary tumor resistance 
to immune checkpoint inhibitors. 

P7 

Characterization of dysfunctional CD8 T cell priming during 
chronic hepatitis B virus infection  
C. Krüger1, C. Laura1, A. Lussana1, X. Ficht1, M. Iannacone1 (1Milano IT)  

HBV as a carcinogenic virus is one of the most important etiological fac-
tors of liver cancer. The tumorigenic environment of chronic HBV is char-
acterized by persistent low-grade inflammation, cirrhosis, and dysfunc-
tional CD8 T cells. We have recently uncovered that IL2 rescues dys-
functional CD8 T cells in mouse models of HBV and may therefore 
constitute a breakthrough therapy. 

To further our understanding of intrahepatic T cell priming and design of 
IL2 immunotherapy HBV-specific CD8 T cells derived from HBV infection 
models were subjected to single-cell RNA sequencing. Preliminary anal-
ysis revealed that the fate of CD8 T cells diverges from day 3 after prim-
ing. On days 5 and 7 effector and IL2 treated cells cluster together in 
UMAP plots and away from dysfunctional cells. On day 28 however, IL2 
treated cells cluster with dysfunctional cells indicating that IL2 does not 
durably rescue the dysfunctional phenotype in presence of continuous 
antigen stimulation. Nevertheless, a small population with stem-like phe-
notype was uncovered at day 28 in the IL2 treated group which was 
absent in the dysfunctional population. This stem-like population might 
be valuable since it has been shown to be a source of terminally ex-
hausted cells which mediate control of chronic infection in different 
models. 

Elucidating the mechanism of dysfunctional CD8 T cell priming has a 
substantial impact on immunotherapeutic strategies in HBV. Further-
more, dysfunctional or exhausted CD8 T cells are a hallmark of chronic 
infections and cancer. Consequently, the insights generated here are 
broadly applicable. 

P8 

Immunological gene signatures in B cell follicle reticular cells 
are highly conserved across organs and species  
M. Lütge1, L. Onder1, H. W. Cheng1, Y. Stanossek1, A. De Martin1, L. 
Spannagel1, M. Robinson2, N. Pikor1, B. Ludewig1 (1St.Gallen CH; 2Zurich 
CH)  

Aim: Secondary lymphoid organs (SLO) are strategically positioned to 
survey bodily surfaces and to support the generation of cellular and hu-
moral immunity. The movement and interaction of antigens, antigen pre-
senting cells, B and T lymphocytes within SLOs is coordinated by fibro-
blastic reticular cells (FRCs) that form dedicated microenvironments and 
provide essential niche molecules such as the chemokine CXCL13. 
High-resolution transcriptomic analysis of Cxcl13-expressing cells in 
mouse models has previously enabled the molecular characterization of 
heterogenous B cell-interacting reticular cells (BRC) in lymph nodes. 
However, it remains unknown to what extent the molecular identity of 
niche-forming BRCs is conserved across SLOs. 

Methods: Here, we employed single cell RNA-sequencing of Cxcl13-
expressing cells from murine lymph node, spleen and Peyer’s patch to 
compare the molecular identity of BRCs across SLOs. 

Results: While developmental genes dominated organ-specific gene 
signatures, we found conserved gene signatures reflecting crucial im-
munomodulatory functions. The highest conservation was observed in 

follicular dendritic cells, a BRC subset specialized in the capture and 
presentation of antigen. Moreover, immunomodulatory gene signatures 
were preserved in BRCs from human lymph nodes and palatine tonsils. 

Conclusion: Taken together, our results demonstrate a strong conser-
vation of immunomodulatory functions in B cell niche-forming cells high-
lighting the important role of BRC-defined microenvironments in steer-
ing efficient immune responses in SLOs across species. 

P9 

Human Herpesvirus 8 directed Adaptive Immune Responses 
mounted in a pre-clinical in vivo Model  
M. Böni1, N. Caduff1, L. Rieble1, D. Mchugh1, R. Roshan2, W. Miley2, N. 
Labo2, M. Trivett2, D. Bosma1, J. Rühl1, D. Whitby2, C. Münz1 (1Zürich 
CH; 2Frederick US)  

Development of Primary Effusion Lymphoma (PEL) is causally linked to 
infection with Human Herpesvirus 8 (HHV8) and is also associated with 
the Epstein-Barr Virus (EBV), which is found in 90% of PEL cells. PELs 
usually affect patients with compromised T cell immunity. Yet, T cell re-
sponses against HHV8 are still poorly explored, mainly due to the lack of 
in vivo models as well as large cohort studies. Humanized NSG mice 
(huNSG), reconstituted with human haematopoietic stem cells, were re-
cently found to be susceptible to HHV8 if coinfected with EBV, to main-
tain HHV8 over weeks and to establish PEL-like tumors. In this study, 
we investigated the adaptive immune response in HHV8 and EBV co-
infected huNSG mice compared to EBV only infected animals. 

We found higher CD3+ CD8+ T cell expansion upon HHV8 infection com-
pared to EBV single infected animals and also an increase in central and 
effector memory T cells, indicating priming and expansion of virus reac-
tive T cells. Screening of the T cells from co-infected animals for IFN-y 
secretion upon challenge with HHV8 peptide pools showed reactivity 
against at least three HHV8 proteins. In addition, HHV8-specific IgM an-
tibodies were detected, including three IgM specificities that are also 
found in seropositive humans. 

In conclusion, we show the potential of this mouse model to raise HHV8 
specific adaptive immune responses. In a next step, we aim to investi-
gate the protective role of HHV8-specific T cells by adoptive transfer of 
HHV8-specific T cell receptor-transduced autologous T cells into our 
huNSG mouse model. 

P10 

PPAR-gamma promotes proliferation of pathogenic Th2 cells 
through regulation of IL-2 signaling  
F. Luther1, N. Bertschi1, O. Steck1, C. Bazzini1, I. Keller1, C. Schlapbach1 
(1Bern CH)  

Recently, a subset of allergen-specific Th2 cells has been identified and 
termed “pathogenic” Th2 (pTh2) cells, based on their crucial role in me-
diating type-2-mediated immunopathology and their expression of the 
ligand-activated transcription factor peroxisome proliferator activated re-
ceptor gamma (PPAR-g). The functional role of PPAR-g for pTh2 cells, 
however, remains incompletely understood. 

Here, we analyzed the effect of PPAR-g inhibition on basic T cell func-
tions, such as IL-2- or T cell receptor (TCR)-induced proliferation in pTh2 
cells. 

pTh2 cells were isolated from peripheral blood. Transcriptomic analysis 
of T cell clones treated with a chemical inhibitor (GW9962) of PPAR-g 
was performed and further analysis was done by flow cytometry. 

Pathway analysis revealed that the IL-2 signaling pathway is affected by 
PPAR-g-inhibition. To assess the impact of PPAR-g inhibition on IL-2 sig-
naling, we systematically measured the effect on phosphorylation of sig-
nal transducer and activator of transcription (STAT) molecules. Cells 
treated with GW9662 showed a significantly reduced phosphorylation of 
STAT3 and STAT5, while phosphorylation of STAT6 remained unaf-
fected. 

Together, our findings suggest that PPAR-g is a positive regulator of the 
IL-2 signaling pathway in pTh2 cells. Since IL-2 is crucial for T cell prolif-
eration and survival, PPAR-g might provide a selective advantage for 
pTh2 over conventional Th cells in conditions of limited IL-2 availability 
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in tissue. These findings further highlight the potential of PPAR-g as a 
therapeutic target in type 2 immunopathology. 

P11 

The role of Regulator of G-protein Signaling (Rgs)-1 in CD8+ 
TRM-cell mediated intestinal immunity  
B. Gungor1, D. von Werdt2, T. Gruber2, J. Barreto de Albuquerque2, D. 
Zysset2, C. K. Kwong Chung3, N. Page4, M. Schenk2, J. H. Kehrl5, D. 
Merkler4, B. A. Imhof4, J. V. Stein6, A. C. Hayday7, N. Corazza2, C. 
Mueller2 (1Bern SZ; 2Bern CH; 3Lausanne CH; 4Geneva CH; 5Bethesda 
US; 6Fribourg CH; 7London GB)  

The gene encoding regulator of G-protein signaling 1 (Rgs1) is consist-
ently one of the most up-regulated genes in tissue-resident TRM cells and 
there is a striking genetic association of RGS1 SNPs with altered inci-
dence of T cell-mediated autoimmune disorders in humans (e.g. celiac 
disease, multiple sclerosis). The precise functions of Rgs1 in the differ-
entiation of T cells, however, remain ill-defined. 

We used an adoptive co-transfer of congenic Rgs1-/- , and Rgs1+/+ OT-I 
CD8 T cells into recipient mice and infection with L. monocytogenes-
OVA or LCMV-OVA to monitor the impact of Rgs1 on the generation of 
CD8 TRM cells. These experiments revealed the critical requirement of 
Rgs1 for the accumulation of CD8 TRM cells, and for the efficient im-
munoprotection from systemic dissemination of the pathogen upon re-
infection. We now generated a Rgs1-tdTomato reporter mouse, using 
the P2A system, and confirmed the strong Rgs1 expression in intestinal 
resident unconventional and conventional T-cell subsets during homeo-
stasis, and the rapid induction of Rgs1 expression in antigen-specific T 
cells following local infection with a pathogen. This reporter mouse fur-
ther allows us to specifically compare the functional capacities of Rgs1 
expressing, vs. non-expressing cell subsets. Ongoing experiments focus 
on the precise Rgs1 regulated mechanisms on MPEC vs. SLEC differen-
tiation upon initial antigen contact, but also on Rgs1 mediated effects in 
regulating T cell function that affect the generation of TRM cells, but also 
on the impact of Rgs1 expression on regulating T cell activation. 

P12 

Two cases of hereditary alpha-tryptasemia.  
D. Spoerl1, P. Roux-Lombard1, M. Bonzon1, J. Seebach1 (1Geneva CH)  

Aim: Hereditary alpha-tryptasemia (HAT) is a recently described autoso-
mal dominant genetic condition in patients having inherited extra copies 
of the alpha tryptase gene TPSAB1, leading to elevated tryptase levels. 
Patients might be asymptomatic or develop a syndrome involving multi-
ple organ systems and characterized by symptoms sometimes similar 
to those of systemic mastocytosis. 

Methods: The diagnosis of HAT can be challenging and requires a care-
ful analysis of the TPSAB1 and TPSB2 copy number variation (CNV). 
Droplet digital PCR (ddPCR) is the most reliable technology for the de-
tection of CNV in the TPSAB1 gene. The total copy number of TPSAB1 
and TPSB2 for normal individuals is four; individuals with a duplication of 
the alpha tryptase coding TPSAB1 gene have a total copy number of five 
or more. 

Results: We report two patients with HAT confirmed by ddPCR. 

Conclusions: HAT might be more common than previously considered, 
as recently reported in an unselected British birth cohort where 5% 
had raised TPSAB1 copy numbers. The availability of a genetic test for 
HAT will help to identify a particular population of patients among those 
with elevated basal tryptase levels of hitherto unknown cause. The clin-
ical significance of HAT, in particular whether these patients require a 
close follow-up and specific treatment due to an increased risk for se-
vere anaphylaxis or SM, remains to be studied. Which patient qualifies 
for TPSAB1 CNV testing is currently a matter of debate, as HAT has also 
been described in patients with basal tryptase levels <11.4 µg/l. 

P13 

Rheumatoid factor has no impact on tryptase measurement  
D. Spoerl1, P. Roux-Lombard1 (1Geneva CH)  

Aim: Tryptase is frequently requested to confirm immediate type hyper-
sensitivity reactions and when systemic mastocytosis is suspected. 

Rheumatoid factor and anti-heterophilic antibodies and have been re-
ported to interfere with the Thermo immunoCAP assay. Since 2015, this 
assay uses Fab fragments as a conjugate reagent to reduce the impact 
of anti-heterophilic antibodies. Here, we wanted to evaluate whether the 
presence of a rheumatoid factor still has an effect on tryptase measure-
ments. 

Methods: We retrospectively analyzed 192 patient samples that had 
been tested for tryptase and IgM rheumatoid factor during the last two 
years. 

Results: 32 patients had a positive IgM rheumatoid factor, 15 patients 
had tryptase values above normal limits. No correlation was found be-
tween these two parameters, indicating no association and likely no in-
terference of rheumatoid factor on tryptase measurement (Spearmann 
r 0.06, 95%CI -0.09 to 0.21; p value 0.4). 

Discussion: The use of Fab fragments in the immunoCAP assay did not 
only reduce the interference of anti-heterophilic antibodies, but also that 
of IgM rheumatoid factor. This is not surprising as rheumatoid factor tar-
gets the Fc region of IgG antibodies. 

P14 

IL-33 mediated stromal-myeloid cell crosstalk controls intestinal 
helminth infestation  
A. De Martin1, E. Scandella1, M. Lütge1, C. Perez-Shibayama1, C. Gil-
Cruz1, N. Harris2, G. Legros3, B. Ludewig1 (1St.Gallen CH; 2Melbourne 
AU; 3Wellington NZ)  

Interleukin-33 (IL-33) is a nuclear cytokine of the interleukin-1 family and 
is released upon cell damage thereby acting as an alarmin. IL-33 plays 
an essential role in promoting host-protective immune responses 
against helminth parasites at different mucosal surfaces including the 
intestine. However, early events after gastrointestinal nematode infec-
tion are poorly understood and the cellular source of IL-33 in the gut 
remains ill-defined. Here we show that Cxcl13-Cre-positive fibroblastic 
stromal cells (FSCs) of the lamina propria are the main source of IL-33 in 
the small intestine. Within the first days of nematode infection, lamina 
propria FSCs showed strongly increased IL-33 expression. Ablation of 
IL-33 in Cxcl-13-Cre-positive FSCs resulted in an increased infestation 
with the gastrointestinal nematode Heligmosomoides polygyrus bakeri. 
We found that myeloid cells were recruited to the site of worm invasion 
early after infection and that the upregulation of a distinct set of inflam-
matory cytokines was dependent on FSC-derived IL-33. Collectively, 
these data unveil that IL-33-mediated crosstalk between stromal and 
myeloid cells is a critical event during the initial immune response 
against gastrointestinal nematodes. 

P15 

NFAT5 induction by the tumor microenvironment enforces CD8 
T cell exhaustion  
D. Cropp1, L. Tillé1, S. Carmona1, G. Bodley1, M. Charmoy1, I. Crespo-
Casajus1, S. Nassiri1, D. Speiser1, W. Held1, G. Verdeil1 (1Lausanne CH)  

The tremendous success of immunotherapy, including adoptive T cell 
transfer and CAR T cells, proved that T cells are a powerful tool to fight 
against cancer. However, cancer immunotherapy still has its limitations. 
The immunosuppressive tumor microenvironment (TME) strongly inhib-
its CD8 T cells, leading to poorly functional, “exhausted”, CD8 T cells. 
Several transcription factors, such as TOX, have been shown to regulate 
this mechanism.  

Aim: In this study, we examine the role of NFAT5 in T cell exhaustion. 

Methods: We investigated the role of NFAT5 by using a T cell specific 
KO of NFAT5 and we generated a reporter mouse model to decipher the 
mechanisms regulating NFAT5 expression.  

Results: We show, in both murine and human tumors, that NFAT5 is 
highly expressed in tumor infiltrating CD8 T cells (TILs). NFAT5 KO TILs 
showed lower PD-1 and higher IFNγ expression compared to their WT 
counterparts resulting in an increased tumor control without losing CD8 
T cell fitness. Surprisingly, NFAT5 KO CD8 T cells had no advantage in 
controlling chronic LCMV infection, suggesting a tumor specific induc-
tion of NFAT5. To describe concrete mechanisms linking NFAT5 with 
altered TIL effector functions, we investigated how the TME is regulat-
ing NFAT5 expression. We found TCR triggering and osmolar variation 
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within the TME to be responsible for the induction and activity of NFAT5 
in CD8 TILs.  

Conclusions: Altogether, this study demonstrates that NFAT5 is an im-
portant regulator of tumor induced T cell exhaustion and may be a po-
tential target to increase the efficiency of immunotherapy. 

P16 

Attenuated immune control of Epstein-Barr virus in humanized 
mice is associated with the multiple sclerosis risk factor HLA-
DR15  
F. Läderach1, H. Zdimerova1, C. Münz1 (1Zürich CH)  

Our aim is to study the synergistic effect between Epstein-Barr virus 
(EBV) and the main genetic risk factor of Multiple Sclerosis (MS), HLA-
DRB1: 15*01 (HLA-DR15), in the context of this autoimmune disease, 
and investigate changes in virus and autoantigen specific T cell re-
sponses. 

With our model of NSG mice engrafted with human immune system 
components (huNSG), we can study EBV infection in vivo. Through HLA 
typing of the donor cells, the genetic make-up of our huNSG can be in-
fluenced to study the infection in the context of HLA-DR15. The gener-
ation of T cell clones derived from huNSG allows to assess T cell func-
tionality and cross-reactivity towards MS autoantigens. 

We show that animals reconstituted with HLA-DR15+ donors have a hy-
perreactive T cell compartment at steady state and upon EBV infection. 
Interestingly, these animals display elevated blood EBV viral titers. CD4+ 
T cell clones reactive against HLA-DR15 transfected BLCLS (Bare lym-
phocyte syndrome patient-derived lymphoblastoid cell line) were derived 
from EBV infected animals. HLA-DR15 restricted T cell clones showed 
reactivity against peptide pools spanning the MBP autoantigen. Those 
clones showed a tendency towards higher cross-reactivity trough cyto-
kine production and killing upon co-culturing with allogeneic HLA-DR 
transfected BLCLs compared to HLA-DR4-restricted CD4+ T cell clones.  

The MS-associated genetic risk factor HLA-DR15 could predispose indi-
viduals to an inefficient immune control of EBV-infected B cells and pos-
sibly support the priming of cross-reactive and MS autoantigen specific 
T cells. 

P17 

Association of atypical memory B cells defined by CD21-CD27- 
with clinical disease activity in patients with systemic lupus 
erythematosus  
A. Horisberger1, M. Humbel1, N. Fluder1, C. Fenwick1, C. Ribi1, D. 
Comte1 (1Lausanne CH)  

Aim. Determining disease activity (DA) in systemic lupus erythematosus 
(SLE) patients remains a challenge given the lack of reliable biomarkers. 
The altered distribution of B cells represents great potential for as-
sessing DA, but previous studies are limited by inconsistent definitions 
of B subsets. We performed a systematic study of peripheral B cells in 
93 SLE patients to identify an accurate biomarker of DA. 

Methods. B cells were studied in two separate cohorts of patients in-
cluded in the Swiss SLE Cohort Study. In cohort A, cryopreserved 
PBMCs from 30 SLE and 30 age-, sex- and ethnicity-matched healthy 
controls (HC) were analyzed by mass cytometry. In cohort B, fresh blood 
from 63 other SLE, 14 Sjögren (pSS), 14 Sarcoidosis (Sarc) and 39 age-
matched HC were analyzed by flow cytometry. 

Results. In cohort A, using high-dimensional analysis and unsupervised 
clustering, we identified 6 B subsets, which were confirmed by manual 
gating. B subsets lacking the expression of CD21 and CD27 were in-
creased in SLE compared to HC. They exhibited phenotype resembling 
atypical memory B cells (aMBC): CD11chiCXCR5-. We confirmed the in-
crease in aMBC in SLE from cohort B, compared to HC, pSS and Sarc. 
In both cohorts, aMBC were correlated with DA using two validated 
scales. Compared to anti-dsDNA and complement, aMBC showed bet-
ter correlation with DA. 

Conclusion. aMBC were significantly increased in SLE and the increase 
was strongly correlated with DA. aMBC frequency could be a novel bi-
omarker for assessing DA. Longitudinal study is needed to define corre-
lation with response to treatment. 

P18 

Harnessing the attenuated yellow fever virus 17D strain for 
Epstein Barr virus specific vaccine development  
A. Valencia1, J. Rühl1, P. Schuhmachers1, R. Boudewijns2, K. Dallmeier2, 
C. Münz1 (1Zürich CH; 2Leuven BE)  

Epstein Barr virus (EBV) infects more than 95% of the human adult pop-
ulation. Infection occurs asymptomatic in most of the cases. However, 
it is also linked to cancer, especially lymphomas. Immunotherapy can 
result on a better outcome for patients affected with EBV-associated 
malignancies. Nevertheless, the available individualized immunothera-
pies, like adoptive T cell transfer, are expensive and time-consuming. An 
alternative to overcome these limitations is the development of an EBV 
specific vaccine. In this project, we assess immunogenicity and prophy-
lactic capacity of a yellow fever 17D viral vector encoding the Epstein 
Barr nuclear antigen 1 (YFV17D-EBNA1) against EBV-associated tu-
mours. Infection of human peripheral blood mononuclear cells (PBMCs) 
with YFV17D-EBNA1, followed by EBNA-1 peptide restimulation, in-
creased IFN gamma secretion, indicating successful EBNA-1-specifc T 
cells activation and expansion. In vivo, humanised NSG mice were vac-
cinated with YFV17D-EBNA1 and subsequently challenged with an au-
tologous lymphoblastoid cell line (LCL). This prophylactic vaccination led 
to reduction in tumour metastasis to the lymph nodes; however, there 
was no difference in primary tumour growth rate. Our data suggests that 
the YFV17D-EBNA1 vaccine is able to expand already primed EBV-
specific immune responses in vitro, and prevents tumour cell migration 
in vivo. Higher vaccine doses or prime-boost vaccination could improve 
the treatment effect against the primary tumour. The development of an 
effective vaccine represents an essential tool to control EBV-associated 
diseases. 

P19 

Different adjuvant treatments have diverse effects on systemic 
inflammation in Epidermal Necrolysis patients  
V. Schmidt1, S. Lalevée2, R. Ziadlou3, S. Ingen-Housz-Oro4, C. Barau4, N. 
De Prost4, M. Nägeli3, B. Meier-Schiesser3, A. Navarini2, L. French5, E. 
Contassot2, B. Marie-Charlotte3 (1Davos CH; 2Basel CH; 3Zurich CH; 
4Créteil FR; 5Munich DE)  

Aim: Stevens-Johnson Syndrome (SJS) and toxic epidermal necrolysis 
(TEN) are rare life-threatening cutaneous adverse reactions. There is no 
consensus on the use of adjuvant treatments in SJS/TEN. This is the 
first study to explore the effects of intravenous immunoglobulins (IVIG), 
cyclosporine A (CSA) and best supportive care (BSC) on the systemic 
immune response. 

Methods: 16 patients with SJS/TEN received high-dose IVIG (n = 8), 
CSA (n = 4) or BSC only (n = 4). Serial serum samples were obtained 
prior-, 5-7 days and 21 days after treatment. High-throughput proteomics 
assay (OLINK) and ELISA were performed on serum samples to meas-
ure inflammation-associated proteins. Nanostring was performed on 
RNA extracted from skin biopsies collected prior treatment. 

Results: SJS/TEN patients showed increased levels of Th1-associated 
chemokines and decreased levels of regulatory proteins. Few proteins 
were expressed differently between SJS/TEN severity grades (CD8, 
TGFb, IL-33, CX3CL1, CCL11, IL-17A, GDNF, ITM2A and IRAK1). The 
serum overexpression of Th1-associated chemokines correlated with 
their upregulation in mRNA of lesional skin. Serial measurements 
showed diverse dynamics between the 3 treatment groups, without any 
difference in clinical outcome. Both IVIG- and CSA-treated patients 
showed a decrease in Th1-associated proteins at day 5-7, while BSC pa-
tients showed an increase of regulatory and TNF-associated proteins. In 
all 3 groups, Th1-associated proteins were decreased at day 21. 

Conclusion: BSC only, CSA and IVIG have diverse effects on the sys-
temic inflammatory response in SJS/TEN.  
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P20 

The symbiotic system in the tumor microenvironment that 
support tumor progression  
X. Li1, P. C. Ho1 (1Lausanne CH)  

Cancer-associated fibroblasts (CAFs) and tumor-associated macro-
phages (TAMs) are two important stromal cells in the tumor microenvi-
ronment, which have been reported to communicate with each other for 
promoting tumor outgrowth and immune evasion. However, it remains 
unknown whether these two cell types have metabolic interaction and 
whether this metabolic crosstalk can favor tumorigenesis. In this study, 
we found that tumor interstitial fluid contained higher levels of glutamine 
compared with that in serum in both murine tumor model and hepato-
cellular carcinoma patients. Targeting glutaminolysis could skew TAMs 
to obtain M1-like phenotype, creating a more immunosupportive tumor 
microenvironment. We further revealed that cancer cell-derived palmitic 
acids promote CAF’s ability to synthesize glutamine by stimulating an IL-
6/STAT3 autocrine pathway. As a result of this cancer-CAF interaction, 
CAFs increase glutamine production to support M2-skewed phenotype 
in TAMs. Our findings demonstrated the triple crosstalk among cancer 
cells, CAFs and TAMs, that plays a pivotal role on maintaining the sup-
pressive activity of TAMs for promoting tumor progression. 

P21 

What is first: Pillow, Bird or Egg ?  
I. Yastremska1, S. Hasler2, P. Schmid-Grendelmeier2 (1Basel CH; 2Zürich 
CH)  

We present the case of a 25-year-old woman living in an urban environ-
ment, who suffered from respiratory symptoms and excema since the 
age of ten years, after exposure to birds (she owned a canary bird and 
few budgerigars) and secondarily from allergic symptoms after the in-
gestion of eggs and chicken meat. 

Furthermore, she slept in a bed with a pillow made out of natural mate-
rials (with bird feathers). 

Skin samples were tested positive to egg yolk, chicken, goose and duck; 
Serum-specific IgEs for chicken egg white (ImmunoCAP 1.62 kU / l), α-
livetin / serum albumin (ISAC, 0.4 ISU-E) and conalbumin / ovotransferrin 
(ISAC, 0.8 ISU-E) were determined. 

The perennial rhinitic and asthmatic symptoms improved after replacing 
the pillows made out of natural materials by pillows made out of artificial 
materials. 

The bird-egg syndrome is a rare clinical entity, mainly seen in adults. This 
syndrome displays a cross- sensitization to egg yolk and bird allergens 
(feathers, serum, droppings, and meat). 

The bird-egg syndrome should be suspected in patients with perennial 
rhinitis, asthmatic symptoms, a bird meat allergy and intolerance to egg 
yolk. Meat consumption of poultry should be avoided. Advice against 
bird and animal husbandry make sense. Taking a detailed medical history 
facilitates clarification and diagnosis. 

P22 

Genome editing at the NCF1 gene and pseudogene loci primes 
for homologous directed chromosomal rearrangement  
F. Raimondi1, K. M. Siow1, M. Schmitz1, K. Bargsten1, D. Wrona1, M. 
Jinek1, U. Siler1, J. Reichenbach1 (1Zurich CH)  

Aim: Safety and efficacy of gene therapy relying on genome editing de-
pend on the genetic context of the targeted region. The interaction of 
genetic regions that exhibit a high degree of sequence homology, while 
being localised on the same chromosome, may significantly contribute 
to post-editing chromosomal rearrangements. We targeted a two-nucle-
otide deletion in the neutrophil cytosolic factor 1 (NCF1) gene responsi-
ble for the p47phox-deficient chronic granulomatous disease (CGD), as 
model for an editing target located in a region rich in repetitive DNA se-
quences. 

Methods: Our strategy aimed at inhibiting rearrangements between the 
on-target NCF1 locus and the two highly homologous NCF1 
pseudogenes, localised on the same chromosome. For a clear assess-
ment of copy number variation, we developed a ddPCR-based method, 

allowing for reliable quantification and comparison between tested sam-
ples. 

Results: We successfully employed diverse CRISPR/Cas-based editing 
strategies at the NCF1 gene and pseudogene loci in a p47phox CGD model 
cell line and in healthy human hematopoietic stem cells. However, ge-
netic manipulation of NCF1 loci primed for deletion and duplication of 
chromosomal regions between NCF1 and the unprocessed NCF1 
pseudogenes. 

Conclusions: These findings emphasize the need for careful evaluation 
of the genetic context and the editing outcomes of genome editing prior 
to application of editors in the clinical setting. 

P23 

Assessing the cellular and molecular landscape of murine 
Coronavirus infection in the lung  
S. Grabherr1, A. Waltenspühl1, M. Lütge1, B. Ludewig1, N. B. Pikor1 (1St. 
Gallen CH)  

The beta-coronavirus SARS-CoV-2 induces a respiratory illness called 
coronavirus disease 2019 (COVID-19) causing millions of deaths world-
wide. Severe disease progression in patients is correlated with an im-
paired or defective type I interferon response, whereas patients with 
mild disease reveal an intact interferon response. Since a potent type I 
interferon response is critical for early viral clearance we used the mu-
rine beta-coronavirus-A59 (M-CoV-A59) to dissect the mechanism by 
which impaired type I interferon signalling lead to severe disease. By 
genetically impairing sensing of type I interferon (IFN) on LysM-Cre-ex-
pressing myeloid cells, we could observe less efficient viral clearance, 
more cell death and higher mortality in mice. Transcriptomic analysis re-
vealed that reducing the ability of LysM-Cre-expressing cells to respond 
to type I IFN impaired the maturation of an antiviral state in myeloid cells 
abrogating downstream antiviral pathways. Collectively our data show 
that consistent with the impaired upregulation of downstream antiviral 
pathways, a lack of early viral control by the innate immune system re-
sults in reduced containment of the virus and more viral spread to pe-
ripheral organs. 

P24 

Photochemical internalization (PCI): a novel vaccination method 
for induction of cytotoxic CD8 T-cell responses  
Z. Kotkowska1, P. Schineis2, Y. Wäckerle-Men3, I. Kolm3, H. Fischer3, T. 
Kündig3, C. Halin2, P. Johansen3 (1Schlieren and Zürich CH; 2Zürich CH; 
3Schlieren CH)  

Background: Cancer is a public health matter and a leading cause of 
death, but cancer vaccines could stimulate anti-tumor immune re-
sponse, especially CD8 cytotoxic T lymphocytes (CTLs). However, a ma-
jor problem of cancer vaccines is the inefficacious delivery of antigens 
to the MHC class I pathway of antigen presentation. Here, photochemi-
cal internalization (PCI) may bypass the problem by co-delivery of anti-
gens and photosensitizer to APCs, resulting in cytosolic antigen release 
for presentation with MHC class I. 

Aim: To develop PCI-based vaccination as a method for the stimulation 
of CTLs and to study treatment-associated innate immune reactions in 
the skin. 

Methods: Mice received intradermal injections of antigen ± photosensi-
tizer. Light was administered at 18h, and at various time points thereaf-
ter, skin and spleens were analyzed. CD8 T-cell responses were meas-
ured in the spleen by flow cytometry and ELISA, while skin was analyzed 
by histology and fluorescence microscopy. 

Results: PCI improved proliferation of antigen-specific CD8 T cells and 
cytokine production. Skin histology and microscopy revealed light- and 
photosensitizer-dose-dependent innate inflammatory responses includ-
ing acanthosis, edema, and infiltration of immune cells. 

Conclusions: The results demonstrate the PCI can facilitate proliferation 
and activation of antigen-specific CTLs. Early innate immune responses 
may be an important part of the mechanism of action of PCI-based vac-
cines, and further studies will focus on how these innate immune re-
sponses translate into effective anti-tumor CTL responses. 
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P25 

Autocrine IL-9/IL-9Rα signaling induces a pathogenic phenotype 
in Th2 cells  
N. Bertschi1, F. Luther1, O. Steck1, C. Bazzini1, N. Begré1, C. 
Schlapbach1 (1Bern CH)  

IL-9 is a pleiotropic cytokine, for which an overarching role in humans 
remains elusive. IL-9 and its receptor, IL-9Rα, are specifically expressed 
by pathogenic TH2 cells (pTH2) in the skin, suggesting an important func-
tion of autocrine IL-9 signals in cutaneous immunity and allergy. Yet, the 
regulation of IL-9Rα expression on pTH2 cells and the autocrine functions 
of IL-9 remain incompletely understood. 

Here, we confirmed that IL-9Rα is strongly enriched in CRTh2+ memory 
TH2 cells. As previous data showed that these cells express the tran-
scription factor PPAR-g, we hypothesized that PPAR-g controls IL-9Rα 
expression. Indeed, we found that PPAR-g inhibition downregulates the 
expression of IL-9Rα at the RNA and protein level. 

To decipher the autocrine function of IL-9 on TH cells, we isolated human 
TH cells from acute atopic contact dermatitis biopsies, expressing high 
levels of IL-9Rα. Transcriptional profiling showed that approx. 800 genes 
are differentially expressed in response to IL-9. Pathway analysis re-
vealed that upregulated genes are associated with conventional TH2 im-
mune response. Strikingly, we observed a strong induction of genes 
specifically associated with the pathogenic TH2 phenotype, such as IL9, 
IL17RB and HPGDS. 

In summary, we discovered that PPAR-g regulates IL-9Rα expression 
and that autocrine IL-9 signals promote pathogenic features of TH2 cells. 
Together, our data provide an explanation for the consistently observed 
coexpression of PPARG, IL9, and IL9R and suggest that TH2 cells might 
induce their pathogenic phenotype through autocrine IL-9 signaling. 

P26 

Deciphering the function of bone morphogenetic proteins in 
regulating stromal cell-immune cell interactions  
L. Spannagel1, L. Onder1, C. Perez-Shibayama1, C. Gil-Cruz1, B. 
Ludewig1 (1St. Gallen CH)  

Bone morphogenetic proteins (BMPs) are multifunctional cytokines be-
longing to the transforming growth factor β (TGFβ) superfamily of differ-
entiation and growth factors and play an essential role as morphogens 
during embryonic development. Importantly, BMPs act on different lev-
els as inducible tissue cytokines during development and homeostasis 
and their functions during fibrotic or inflammatory processes remained 
unknown. Here, we examined the expression of BMPs and their antag-
onists in secondary lymphoid organs and found specific expression of 
Bmp4 in fibroblastic reticular cells (FRCs) and lymphatic endothelial cells 
(LECs) of murine lymph nodes. To manipulate the function of BMP4 in 
vivo, we have immunized mice with recombinant human BMP4 and gen-
erated antibodies specifically binding to both human and murine BMP4. 
Screening of a comprehensive anti-BMP4 antibody library identified dis-
tinct clones with strong capacities to neutralize BMP4 and cross-reactiv-
ity to BMP2. Selected antibody clones will be used to assess the expres-
sion pattern of BMP2/4 proteins in situ and their ability to neutralize 
BMP2/4 activity in vivo. Finally, we aim to use a reverse genetics mouse 
model to elucidate the function of BMP4 in distinct fibroblastic stromal 
cell subsets. 

P27 

The role of IgE glycosylation patterns on its biological activity  
P. Guntern1, P. Gasser1, R. Ruppli1, L. Pennington2, D. Brigger1, N. 
Zbären1, T. Jardetzky2, A. Eggel1 (1Bern CH; 2Stanford US)  

Aim: Immunoglobulin E (IgE) is crucial in allergen-mediated allergic reac-
tions. We have previously reported that high concentrations of the anti-
IgE antibody omalizumab lead to active desensitization of basophils and 
that an engineered omalizumab-resistant IgE-Fc glycovariant may be 
used to replace the IgE-repertoire and inhibit allergen-mediated activa-
tion of human basophils ex vivo when co-applied with omalizumab. Here, 
we characterize additional omalizumab-resistant IgE-Fc glycovariants, 
evaluate their ability to inhibit allergen-mediated basophil activation and 

investigate potential underlying mechanisms involving inhibitory carbo-
hydrate receptors. 

Methods: IgE-Fc glycovariants were characterized using ELISA and sur-
face plasmon resonance measurements. The selected variants were 
tested in a human basophil activation test alone or in combination with 
omalizumab measured by flow cytometry. The gene- and surface ex-
pression of potential inhibitory-receptors were analyzed by gene array 
and flow cytometry. 

Results / Conclusion: IgE-Fc glycovariants retained FcεRI binding and 
some revealed resistance to omalizumab. The selected IgE-Fc glycovar-
iants diminished basophil activation in a competition independent man-
ner either alone or in combination with omalizumab representing an in-
teresting treatment approach. Our data suggest that the IgE glycosyla-
tion pattern on IgE affects its biological activity. Assessment of 
expression status reveals a potential role of inhibitory carbohydrate re-
ceptors in allergen-induced activation of human basophils and proposes 
for further investigations. 

P28 

A call to the arms: How T cells are primed during primary 
infection with the Epstein Barr virus (EBV)  
P. Schuhmachers1, A. D. Valencia Camargo1, C. Münz1 (1Zürich CH)  

Background and aim: The Epstein-Barr Virus (EBV) lists among the most 
successful human tropic pathogens. While most people acquire EBV 
during their childhood and undergo a silent asymptomatic infection, 
some others may experience a symptomatic primary infection as ado-
lescents or young adults. This symptomatic primary infection, also re-
ferred to as Infectious Mononucleosis (IM), is marked by one of the 
greatest expansions and activations of CD8+ T cells observed upon viral 
infection in humans. We aim to identify the cell type(s) that are involved 
in T cell priming and activation upon acute primary EBV infection. 

Methods: We developed a humanised mouse model to assess the im-
portance of EBV infected B cells (LCLs) in T cell priming. To this end we 
knocked out co-stimulatory molecules in LCLs by CRISPR/Cas9 and in-
jected these as autologous tumours subcutaneously into humanized 
NSG mice. The influence of knock-out vs. wildtype LCL tumours on 
CD8+ T cell expansion and activation was analysed.  

Results: When autologous LCLs were subcutaneously injected into hu-
manized mice, T cells were primed and activated with kinetics similar to 
that observed during infection with EBV. Knockout of the co-stimulatory 
molecule CD48 on LCLs prior to injection increased the expansion rate 
of CD8+ T cells. In addition, a higher fraction of CD8+ T cells was positive 
for activation markers 2B4 and granzyme B when mice were challenged 
with CD48 knockout LCLs. 

Conclusions: We propose that EBV infected B cells play a role in T cell 
priming and activation by a pathway dependent on the CD48-2B4 axis. 

P29 

Characterization of a new genetically-engineered mouse model 
of bladder cancer  
E. Desponds1, M. Leblond1, G. Verdeil1 (1Epalinges CH)  

Bladder cancer (BC) is a common malignancy presenting poor prognosis 
for advanced stages. Although immune checkpoint blockade has revolu-
tionized the field of immunotherapy, it is still poorly effective. In muscle-
invasive BC (MIBC), only 15-20% of patients respond to anti-PDL1 treat-
ment. 

Aim: In this study we aim to better understand the immune mechanisms 
in non-responsive patients and improve their outcome by taking ad-
vantage of a new mouse model of MIBC. 

Method: We have already characterized a genetically-engineered mouse 
model of MIBC through the deletions of Tp53 and Pten genes in the 
bladder, reflecting the portion of patients unresponsive to anti-PDL1 
treatment. To make our model more immunogenic, as observed in hu-
man MIBC, we added a T cell antigen (SIY) and the luciferase transgene 
to better follow tumor growth (Luc-SIY transgene). 

Results: Using bioluminescence imaging, we first confirmed tumor de-
velopment. Then, upon analysis of the tumor immune microenviron-
ment, we did not find differences compared to tumors lacking Luc-SIY 
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transgene. To understand this lack of immunogenicity, we transferred 
isolated bladder tumor cells derived from the various strains into WT, 
immunodeficient or Luc-SIY+ animals. We concluded that central toler-
ance limited the antigen-specific T cell response. 

Conclusions: By catheterizing our isolated bladder tumor cells into WT 
recipient mice, we aim to bypass these tolerance limitations and reach 
the desired tumor immunogenicity with the hope to further optimize im-
munotherapy strategies. 

P30 

A novel mouse model to study fibroblastic stromal cells in 
pancreatic cancer  
N. Cadosch1, L. Onder1, B. Ludewig1 (1St. Gallen CH)  

Pancreatic ductal adenocarcinoma (PDAC) is characterized by a desmo-
plastic tumor microenvironment, which consists of tumor cells, immune 
cells and a substantial proportion of fibroblasts. Single-cell RNA se-
quencing approaches have allowed the identification and molecular de-
scription of different cancer-associated fibroblast populations. However, 
their individual roles in promoting or restraining malignant progression, 
as well as their cellular origins are still incompletely understood. We de-
veloped a novel mouse model to study the role of fibroblasts in tumors 
of the pancreas by driving the expression of the viral oncogene SV40 
large T antigen in pancreatic ductal cells. These mice develop tumors in 
the pancreas at high penetrance 16 weeks after induction of ductal trans-
formation. Similar to PDAC, SV40-induced tumors in mice are character-
ized by a ductal morphology and a strong fibroblastic reaction. Interest-
ingly, intratumoral T and B cells locate mostly in the tumor margin where 
they were found in close contact with podoplanin expressing fibroblasts. 
In contrast, the tumor parenchyma appeared almost devoid of lympho-
cytes and exhibited a dense network of smooth muscle-actin expressing 
fibroblasts. Overall, this autochtonous tumor model closely resembles 
human PDAC pathology and is thus well suited to study different fibro-
blast populations in pancreatic cancer. Using high dimensional tran-
scriptomic and flow cytometric analysis, we are aiming to dissect the 
fibroblastic landscape in pancreatic cancer and to elucidate their origin 
and function during tumor progression. 

P31 

Speculative role of IgD on immediate hypersensitivity reactions.  
A. Piletta-Zanin1, P. Roux-Lombard1, D. Spoerl1 (1Geneva CH)  

Aim: If the functions of IgE antibodies in immediate hypersensitivity are 
well known, the biological role of IgD remains contentious. There is cu-
mulating evidence of ligation of soluble IgD on human basophils and 
mast cells that could inhibit IgE-activated degranulation (1). Tryptase is a 
marker of mast cell degranulation and is thus mainly used to confirm 
immediate hypersensitivity reactions. 

This study aimed to investigate the correlation between IgD and tryp-
tase, suggesting a possible biological role for IgD on tryptase degranula-
tion. 

Methods: We retrospectively analyzed all patients that had been tested 
both for tryptase and IgD at University Hospital of Geneva between 2007 
and 2019. 30 patients were found. Total IgD were measured by nephe-
lometry using BN ProsPec System (Siemens, Marburg, Germany). Total 
tryptase levels were determined by ImmunoCAP (Thermo Fisher Scien-
tific, Uppsala, Sweden) according to the manufacturer's instructions. 

Results: The results showed that tryptase levels were inversely propor-
tional (slope -0.38, p = 0.03) to IgD concentration. 

Conclusions: Our preliminary results support very recently published 
studies showing that binding of IgD to basophils and mast cells could 
inhibit IgE-mediated degranulation (1). These observations suggest a 
protective role of IgD in immediate hypersensitivity reactions. As our 
study was only conducted on a small sample of patients, it would be 
interesting to confirm these results on a larger scale and to investigate 
the mechanism underlying these observations. 
1. Nguyen TG, Int Rev Immunol 2021. 

P32 

Acute Respiratory Distress Syndrome due to Gadolinium-based 
contrast agents: a review of the literature  
F. Stehlin1, G. Tagan1, L. Moi1, D. Comte1 (1Lausanne CH)  

Purpose: Acute respiratory distress syndrome (ARDS) is a rare compli-
cation associated to the injection of Gadolinium-based contrast agents 
(GBCA). After describing the clinical case of a 60-year old woman who 
developed ARDS after injection of gadobutrol, we performed a compre-
hensive review of the literature to deeper characterize ARDS due to 
GBCA. 

Methods: A systemic review of the medical literature was carried out 
with the keywords “ARDS Gadolinium” on PubMed, Google Scholar and 
Google.ch. Relevant articles in English, French or German on ARDS due 
to GBCA were considered. 

Results: Thirteen cases of ARDS due to GBCA have been published so 
far. The reaction starts between 0 to 120 min after GBCA injection. 
GBCA associated ARDS was reported only after the injection of gadobu-
trol. PaO2/FiO2 ratio was described as severely compromised in 38% of 
the cases. Intubation was required in 46% of the patients and hemody-
namic support in 69%. Treatment with glucocorticoids (GCS) was ad-
ministered in ten cases (77%). Outcome was favorable in 54% of the 
patient who were discharged home within ten days. One death (8%) 
was reported. 

Discussion: ARDS due to GCBA is a very rare and potentially severe 
adverse event. The pathogenesis remains elusive but involves increased 
vascular permeability linked to GBCA toxicity. In addition to hemody-
namic and ventilatory support, GCS are often administrated. In the ab-
sence of studies, it is recommended to avoid any injection of GBCA in 
patients with a history of ARDS due to GBCA. 

P33 

IL-33/ST2 signaling differentially contributes to intestinal 
tumorigenesis  
V. Vu1, M. Wasmer2, E. Pastille3, A. Adamczyk3, S. Eugster1, I. Zlobec1, 
A. Westendorf4, P. Krebs1 (1Bern CH; 2Bern CH; 3Essen DE; 4Essen DE)  

Introduction: Colorectal cancer (CRC) is one of the leading causes of 
cancer-related deaths, with chronic inflammation in the gut microenvi-
ronment being a prominent catalyst. Interleukin-33 (IL-33) signaling plays 
a controversial role in CRC and its exact mode of action in the tumor 
environment is unclear. 

Aims: 1. To characterize tumor-infiltrating lymphocytes that depend on 
the IL-33/IL-33 receptor (ST2) axis and 2. To address whether IL-33 may 
also play an ST2-independent role in CRC. 

Design: CRC was induced by treating wild-type, St2-/- and Il33-/- mice 
with azoxymethane (AOM) and dextran sodium sulfate (DSS). Tumor 
growth was followed longitudinally using miniature endoscopy. CRC le-
sions were analyzed after 10 weeks by flow cytometry analysis of infil-
trating cells and using bulk RNA sequencing of total CRC tissue. 

Results: ST2 expression induces an activated and migratory phenotype 
in tumor-infiltrating regulatory T cells (Tregs), which favors their accumu-
lation into the tumor microenvironment and promotes CRC. St2 ablation 
diminishes Treg numbers, which correlates with increased effector 
CD8+ T cell frequency and impaired CRC development. IL-33 curtails IL-
17 production by ST2 Tregs and inhibits their differentiation to Th17.  
St2-/- and Il33-/- mice show a different phenotype, which suggests an ad-
ditional, ST2-independent function of IL-33 in CRC. 

Conclusion: These data indicate a multifaceted role of IL-33/ST2 signal-
ing during intestinal tumorigenesis. Blockade of soluble IL-33 or ST2 may 
enable modulation of CRC immune infiltrates. 

P34 

Self-glycolipids-reactive T cells in Guillain-Barré syndrome  
L. Sukenikova1, T. Wolf1, F. Sallusto2, P. Ripellino3, B. Schreiner1, D. 
Latorre1 (1Zurich CH; 2Bellinzona CH; 3Lugano CH)  

Guillain-Barré syndrome (GBS) is a rare disabling disease that affects the 
peripheral nervous system (PNS). It is considered an autoimmune disor-
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der in which pathogenic cross-reactive auto-antibodies (auto-Abs) in-
duced by microbial infections cause nerve damage by targeting PNS self-
glycolipids through a mechanism of molecular mimicry. However, auto-
Abs are detected in a minority of GBS patients, thus suggesting that 
alternative immune-mediated mechanisms may be involved. 

The aim of this study is to explore the hypothesis that T cells directed 
against PNS-glycolipids presented on monomorphic CD1 molecules may 
play a role in GBS. To this end, we are optimizing an experimental ap-
proach based on the combination of in vitro T cell screenings and ex vivo 
tetramer staining to screen for the presence of human CD1-restricted 
lipid-reactive T cells. This workflow could potentially be used in virtually 
all donors. Here we show that by using CRISPR/Cas9 technology and 
lentivirus-mediated overexpression system we were able to generate 
"universal CD1-expressing APCs" that lack HLA-class I and II and consti-
tutively express CD80, CD86 and 4-1 BBL co-stimulatory molecules. The 
use of these cells as APCs in in vitro screening assays of total T 
cells from the blood successfully led to the identification and isolation of 
CD1-restricted lipid-reactive T cell clones. 

Overall, we have established a tool that would allow us to study self-lipid 
reactive T cell responses in GBS patients, thus shedding light on the 
disease immune-pathology, with potential biomedical implications. 

P35 

The impact of size on particle drainage dynamics and antibody 
response  
S. Zinkhan1, A. Ogrina2, I. Balke2, G. Rescevica2, A. Zeltins2, S. de Brot1, 
C. Lipp1, X. Chang1, L. Zha3, M. Vogel1, M. Bachmann1, M. Mohsen1 
(1Bern CH; 2Riga LV; 3Hefei CN)  

Vaccine-induced immune response can be greatly enhanced by mimick-
ing pathogens properties. The size and the repetitive geometric shape 
of virus-like particles (VLPs) influence their immunogenicity by facilitat-
ing drainage to secondary lymphoid organs and interaction with and ac-
tivation of B cells and other innate humoral immune components. VLPs 
derived from the plant Bromovirus cowpea chlorotic mottle virus 
(CCMV) are T = 3 icosahedral particles. They can be easily expressed in 
an E. coli host system and package ssRNA during expression. We have 
engineered CCMV-VLPs by incorporating the universal tetanus toxin (TT) 
epitope at the N-terminus. The modified CCMVTT-VLPs properly form ico-
sahedral particles T = 3, with a diameter of 45nm analogous to the pa-
rental VLPs. Interestingly, incorporating TT epitope at the C-terminus of 
CCMV-VLPs results in the formation of Rod-shaped VLPs, ~1µm in 
length and ~45nm in width. In this study, we have investigated the drain-
ing kinetics and immunogenicity of both engineered forms as potential 
B cell immunogens. Our results reveal that icosahedral CCMVTT-VLPs 
are more efficient in draining to secondary lymphoid organs to charge 
antigen-presenting cells as well as B-cells. Furthermore, icosahedral, 
compared to Rod-shaped, CCMVTT-VLPs led to more than 100-fold in-
creased systemic IgG and IgA responses accompanied by prominent for-
mation of splenic germinal centers. Up to our knowledge, this is the first 
study investigating the draining kinetics and immunogenicity of one and 
the same VLP monomer forming nano-sized icosahedra or micrometer-
sized rods. 

P36 

Glycan-specific IgG anti-IgE autoantibodies contribute to 
protectivity against allergic diseases.  
K. Plattner1, P. Engeroff1, F. Thoms2, M. F. Bachmann1, M. Vogel1 (1Bern 
CH; 2Zurich CH)  

Allergic diseases have become a severe problem worldwide and are 
mainly driven by the sensitization of effector cells with IgE. Cross-linking 
of IgE molecules with an allergen leads to the release of mediators, 
which cause the symptoms of allergic reactions. Previous studies have 
shown IgE-specific IgG antibodies in atopic as well as in healthy human 
donors which may exert regulatory functions3. Yet, the mechanisms by 
which these anti-IgE antibodies are induced are still not known. In this 
study, we investigated whether immunization with IgE-allergen immune 
complexes not only results in antigen-specific responses but also in an-
tibody responses against IgE itself. 

To investigate this, we immunized mice with the major cat allergen Fel 
d 1 in complex with a Fel d 1-specific monoclonal IgE. A single immun-
ization with IgE-allergen complexes induces IgE-specific IgG autoanti-
bodies. Interestingly most of these antibodies were glycan specific. We 
then analyzed theirs in vitro and in vivo impact on anaphylaxis. The in-
duced anti-IgE autoantibodies capture IgE resulting in reduced FcεRI 
sensitization and increased serum clearance. Moreover, they protected 
mice from IgE sensitization and challenge with Fel d 1 and other aller-
gens. Passive immunization with anti-IgE IgG antibodies purified from 
serum confirmed, that IgG antibodies are responsible for protection. Cur-
rently, we use Phage Display technology to characterize the binding 
specificity and variable gene repertoire. This work will provide first evi-
dence on the role of glycan-specific IgG anti-IgE autoantibodies in IgE 
regulation. 

P37 

Extracellular vesicles cause neutrophil dysfunction leading to 
reduced resistance to secondary bacterial infection during 
malaria  
K. Babatunde1, M. Ngara2, M. Walch1, B. Subramanian1, M. Hagemann-
Jensen2, I. Ghiran3, R. Sandberg2, D. Irimia3, P. Y. Mantel1 (1Fribourg CH; 
2Solna SE; 3Boston US)  

Malaria is a life-threatening disease caused by the infections with the 
parasites from the Plasmodium species. Malaria is associated with se-
vere immune dysregulation, resulting in increased susceptibility to bac-
terial infections. Several studies have shown that neutrophils are im-
paired in their reactive oxygen species production as well as their migra-
tory capacity. 

Extracellular vesicles (EVs), including exosomes and microvesicles, are 
small membrane vesicles derived from multivesicular bodies contain a 
subset of proteins, lipids and nucleic acids that are derived from the par-
ent cell. Recent works demonstrated that EVs play important roles in 
intercellular communication, both locally and systemically, as they trans-
fer their contents, including proteins, lipids and RNAs, between cells. 
EVs are involved in numerous physiological processes, and vesicles 
from both non-immune and immune cells have important roles in im-
mune regulation. Here we investigated the role of EVs in the neutrophil 
dysfunction. We demonstrate that EVs released during malaria infection 
strongly inhibit neutrophil functions, including migration, reactive oxygen 
species production resulting in reduced ability to kill bacteria. The dys-
function is caused by miR451a, a microRNA that is transferred from in-
fected red blood cells to neutrophils. By using bulk and single cell RNA 
sequencing, we showed that miR451a target key nodal genes in the reg-
ulation of neutrophil activation resulting in their paralysis. 

P38 

Dominant inheritance of life-threatening multi-organ 
autoimmunity associated with a novel monoallelic missense 
mutation in DNA ligase 4 
A. J. Jauch1, O. Bignucolo2, M. Ghraichy3, O. Delmonte4, R. Higgins1, A. 
Gosh5, A. Navarini1, J. Trück3, L. D. Notarangelo4, M. Recher1 (1Basel 
CH; 2Lausanne CH; 3Zürich CH; 4Bethesda, MD US; 5Zurich CH)  

Aim: Homozygous and compound heterozygous mutations in LIG4 en-
coding DNA-ligase 4 cause an immunodeficiency syndrome presenting 
typically early in childhood with life-threatening and/or opportunistic in-
fections, skeletal malformation, radiosensitivity and malignancy. Human 
haploinsufficiency has not been described so far. LIG4 is pivotal during 
DNA repair via nonhomologous end-joining (NHEJ) as it performs the 
final DNA-break sealing. DNA repair is not only required to assure ge-
nome integrity after genotoxic assaults but also physiologically during 
the generation of the B and T cell receptors after V(D)J recombination. 

Methods: Whole exome sequencing, immune cell & autoantibody pro-
filing, genotoxic in vitro assays, DNA duplex ligation assay, molecular 
dynamic simulations. 

Results: Heterozygous LIG4 mutated T cells displayed reduced DNA re-
pair capacity and increased susceptibility to genotoxic stress. We 
demonstrate alterations in Treg phenotype, altered autoantibody profiles, 
while changes in the T and B cell receptor repertoires were minimal. The 
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identified LIG4 missense variant affected the in vitro DNA ligation capac-
ity. Using molecular dynamics simulation, we show that the mutated 
LIG4 exhibited reduced DNA binding strength. 

Conclusions: For the first time, we report a monoallelic LIG4 haploinsuf-
ficiency in patients with life-threatening autoimmunity associated with 
reduced DNA binding capacity. This widens the phenotypic spectrum of 
LIG4-dependent immunodeficiency and has important diagnostic, thera-
peutic and prognostic implications. 

P39 

Real-time pollen and spore monitoring in Switzerland  
B. Crouzy1, B. Clot1, F. Tummon1, L. Gian1 (1Payerne CH)  

Aim: MeteoSwiss is responsible for the operation of the national pollen 
monitoring network in Switzerland. While this network delivers data use-
ful for allergy sufferers, their doctors and researchers, the manual count-
ing process results in data being only available at a daily resolution af-
ter a delay of up to nine days. Following a cost-benefit analysis, Mete-
oSwiss decided to automatize the national pollen monitoring network: 
up to 18 stations shall be equipped by the end of 2021. 

Methods: The Swisens Poleno, a device providing in-flight imaging of 
airborne particles by digital holography has been chosen to equip the fu-
ture network. We give a technical overview on the system and show 
how machine learning algorithms have been trained to identify and count 
pollen and spore taxa relevant for respiratory allergies. 

Results: Validation against manual reference countings and certified in-
struments at the Swiss Institute of Metrology METAS showed good 
counting and identification performance. Following those tests, data 
was made available to the public in spring 2021 in a pilot phase. 

Conclusions: The operational automatic network shall provide timely in-
formation to the end-users on the bioaerosol concentrations (pollen and 
fungal spores). This data will in addition greatly improve the quality of 
pollen forecasts, in particular numerical weather models will use real-
time pollen data as input. The high temporal resolution of the new meas-
urements will open new venues in research: it is now possible to study 
the interplay between weather, biological processes and the allergic re-
sponse. 

P40 

Functional Characterization of Non-Coding Regulatory Drivers in 
Chronic Lymphocytic Leukemia  
A. Réal1, H. Ongen2, N. M. Lykoskoufis2, C. Borel2, G. L. Puga Yung2, J. 
D. Seebach2, E. T. Dermitzakis2 (11205 CH; 2Geneva CH)  

Cancer cells accumulate somatic mutations in both coding and non-cod-
ing genome. Patients with chronic lymphocytic leukemia (CLL) present 
an excess of somatic mutations in local modules of coordinated non-
coding regulatory elements (Cis Regulatory Domains, CRDs). The func-
tional characterization of the effect of CRDs on their target genes is chal-
lenging since CLL cells die in culture. 

Aim: To prove that somatic mutations in CRDs can be drivers in CLL 
development. For such, the non-coding genetic variations present in dif-
ferent EBV-transformed human lymphoblastoid cell lines (LCLs) were 
correlated with cancer progression phenotypes. 

Methods: Three cancer-like phenotypes (cell migration, proliferation, 
and apoptosis) of 87 genetically different LCLs were correlated with var-
iations in RNAseq data by genome-wide association study (GWAS) and 
eQTL (expression quantitative trait loci) analysis. 

Results: The GWAS analysis for the cancer-like phenotypes on LCLs 
found 37 suggestive associations: 1 for proliferation, 36 for apoptosis, 
and 20 of these associations included non-coding SNPs. Moreover, one 
of the strongest and significant GWAS hits was associated to apoptosis, 
being an eQTL for the GALNT15 gene. 

Conclusions: Data showed a trend for the associations between non-
coding mutations in LCLs holding cancer-like phenotypes with genes 
that could be potential drivers in CLL. The promising association found 
with GALNT15, a member of GALNTs gene family identified as actors in 
neoplastic contexts support our hypothesis. The same approach could 
be used in the context of autoimmune diseases. 

P41 

Heterozygous hypomorphic mutations in Rag1/Rag2 alter the 
adaptive immune responses following infection and the 
susceptibility to immune dysregulation  
A. J. Jauch1, J. E. Walter2, L. D. Notarangelo3, M. Recher1 (1Basel CH; 
2Saint Petersburg, FL US; 3Bethesda, MD US)  

Aim: Patients harboring homozygous or compound heterozygous hypo-
morphic mutations in RAG1/2 suffer from delayed-onset combined im-
munodeficiency with granulomas and/or autoimmunity (CID-G/AI). The 
B and T cell receptor repertoire requires the RAG1/2 endonucleases, to 
initiate somatic V(D)J recombination. We present three patients suffer-
ing from CID with multiple complications carrying double heterozygous 
missense mutations in RAG1/RAG2. It has not been studied, which im-
pact heterozygous hypomorphic mutations in either RAG gene or double 
heterozygosity have on the immune system. 

Methods: We analyzed two hypomorphic Rag1mut and Rag2mut murine 
models, creating an in vivo RAG activity gradient. 

Results: Rag2mut/mut, Rag2mut/+ and Rag1mut/+ mice had only subtle 
changes in lymphocyte development and demonstrated a conserved 
adaptive immune response to LCMV infection. In contrast, double het-
erozygous Rag mutant mice (Rag1mut/+Rag2mut/+) displayed a significant 
block in lymphocyte development at RAG dependent steps. High-
throughput T cell receptor sequencing of double heterozygous Rag mu-
tant thymocytes revealed a higher abundance of productive sequences 
with an augmented oligoclonality. Following LCMV infection, fewer 
LCMV-specific CD8+ T cells of reduced affinity expanded in double het-
erozygous Rag mutant mice. Interestingly, IgG autoantibodies were aug-
mented in double heterozygous Rag mutant mice post-infection. 

Conclusion: This study for the first time documents an additive-immu-
nodeficiency and immune-dysregulation caused by double heterozygous 
RAG1/RAG2 hypomorphic mutations. 

P42 

Neuro-psychiatric manifestations in patients with Systemic 
Lupus Erythematosus: A systematic review and Results from 
the Swiss Lupus cohort Study  
A. Meier1, U. Steiner1, N. Bodmer1, C. Wirth1, L. Bachmann1, C. Ribi2, A. 
K. Pröbstel3, D. Waeber1, I. Jelcic1 (1Zürich CH; 2Lausanne CH; 3Basel 
CH)  

Aim: Systemic lupus erythematosus (SLE) is a systemic autoimmune 
disease associated with neuro-psychiatric (NP) manifestations. Fre-
quency and patterns of neuro-psychiatric systemic lupus erythematosus 
(NPSLE) vary substantially between patients. We conducted a system-
atic review (SR) of the literature and examined prevalence and charac-
teristics of NPSLE in the Swiss SLE cohort study (SSCS). 

Methods: The SR search was performed between January 1999 and 
January 2020. We included prospective/ cross-sectional studies focus-
sing on NPSLE. We secured study characteristics, cohort compositions 
and frequencies of NP manifestations, assessed heterogeneity across 
reports and investigated sources of variation using meta-regression 
models. Regarding the SSCS, we reviewed all patients included and clas-
sified NP manifestations. 

Results: The SR searches identified 530 studies. We included 22 stud-
ies in our meta-analysis, the mean frequency of NPSLE ranged from 
10.6% to 96.4%. The frequency of NPSLE in the SSCS was 28.1%. Se-
vere events including cerebrovascular insults, seizures and psychosis 
appeared in 7.1%, 5.3% and 6.5% respectively. There was a linear rela-
tionship between duration of SLE and cumulative incidence of NPSLE. 

Conclusions: The spectrum of NPSLE is very broad. The diagnostic 
work-up and rates of reported manifestations varied substantially across 
studies. We call for concerted efforts and consensus regarding defini-
tions of NPSLE that will facilitate accurate diagnosis and attribution to 
SLE, particularly with a view to timely intervention and patient out-
comes. 
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P43 

Helping the killers: innovative cancer immunotherapy 
harnessing quasi-universal tumor antigen-specific CD4 T cells  
M. Saillard1, M. Cenerenti2, A. Cachot1, G. A. Rockinger1, P. Guillaume1, 
J. Schmidt1, A. Harari1, J. Racle1, D. Gfeller1, C. Jandus2, P. Romero1 
(1Epalinges CH; 2Geneva CH)  

While cancer immunotherapy has mainly focused on exploiting CD8 T 
cells given their role in the direct elimination of tumor cells, increasing 
evidence highlights the crucial roles played by CD4 T cells in anti-tumor 
immunity. However, their very low frequency, the lack of robust algo-
rithms to predict peptide binding to MHC class II molecules and the high 
polymorphism of MHC class II molecules render the study and use of 
circulating tumor antigen-specific CD4 T cells challenging. In this regard, 
the HLA-DRB3*02: 02 gene encoding an HLA allele that is expressed by 
half of the Caucasian population, offers a way to identify CD4 T cell-de-
fined tumor antigens with broad cancer patient coverage. 

We aim to identify, isolate and functionally characterize “quasi-univer-
sal” human tumor antigen-specific HLA-DRB3*02: 02-restricted CD4 T 
cells in cancer patients. Using an algorithm we recently developed in 
house, tumor-associated antigenic peptides binding to this allele are 
identified. We have generated a large collection of HLA-DRB3*02: 02-
restricted CD4 T cell clones of different tumor-antigen specificities. We 
will perform in vitro co-cultures of CD4 T cell clones with tumor cells to 
measure cytokine secretion, their tumor cell killing and their phenotypic 
profile. We will sequence and clone the TCR of the most promising can-
didates for adoptive cell transfer therapy. Lastly, we will directly evaluate 
the presence of these cells ex-vivo and longitudinally monitor them in 
patients. Together, these results should contribute valuable targets for 
coordinated CD4 and CD8 T cell-based immunotherapy of cancer. 

P44 

Molecular profiling of tumor-specific cytolytic CD4 T cells in 
human cancer  
M. Cenerenti1, M. Saillard2, Y. C. Liu2, X. Li2, A. Cachot2, G. A. 
Rockinger2, R. Matter3, P. Guillaume2, J. Schmidt2, A. Harari2, J. 
Trapani4, D. Speiser2, L. Jeker3, P. Romero2, H. Altug2, C. Jandus1 
(1Geneva CH; 2Lausanne CH; 3Basel CH; 4Melbourne AU)  

Aim: Increasing evidence shows that antigen-specific CD4 T cells are 
key players in the anti-tumor response. We recently reported on the fre-
quent existence of fully active, tumor-specific cytolytic CD4 T cells in 
cancer patientsa. The aim of this work is to characterize the molecular 
determinants involved in the cytotoxic process of the CD4 T cell-medi-
ated responses, to identify highly potent clones that can be potentially 
used in cancer immunotherapy. 

Methods: We are using the combinatorial peptide-MHCII-multimer tech-
nology to isolate tumor-specific CD4 T cells from patients. Helper and 
cytolytic tumor-specific CD4 T cells are profiled by an integrated pheno-
typic and functional characterization, down to the single cell level, 
through a novel high-throughput nanobiochip consisting of massive ar-
rays of picowells and machine learning. 

Results: We demonstrated a direct, contact- and partial granzyme B-de-
pendent cytotoxic activity against tumors, with delayed kinetics com-
pared to classical cytotoxic lymphocytes. We discovered that this cyto-
toxic activity was in part dependent on the receptor SLAMF7. By phar-
macologically and genetically manipulating primary CD4 T cells we are 
investigating the impact of cytotoxic gene targeting on killing efficiency 
and kinetics, and synapse formation. 

Conclusion: Overall, we believe that targeting “best-of-class” cytolytic 
CD4 T cells might prove synergistic with other cancer immunotherapies. 
a DOI: 10.1126/sciadv.abe3348 

P45 

Drug Allergy Diagnosis from the distance: effect of pretest-time 
on test results  
O. Hausmann1, L. Jörg2, B. Grabscheid2, K. Kammermann2, L. Thoo2, D. 
Yerly2, W. Pichler2 (1Lucerne and Bern CH; 2Bern CH)  

Part of drug allergy diagnosis relies on in vitro tests like the cytokine-
based lymphocyte transformation/activation test (Cyto-LTT). As the test 

relies on culturing live cells from patients, the duration between blood 
draw until cell culture (pretest time) may affect the cells’ vitality and test 
results. While the pretest time from the local centres in Bern are <4h, 
samples from other centres (Lucerne, Geneva, St. Gallen, Ticino) take 
18-24 hours until cellular analysis due to sample logistics. Here, we sum-
marise the quality control data of Cyto-LTT in our cellular diagnostics 
specialised laboratory. We grouped samples into 4 groups from from 
different drug allergy centres located 110-277 km away from our labora-
tory in Bern. Samples from the allergy outpatient clinics in Bern served 
as a control group for same day diagnostics and short distance transpor-
tation. 

We compared the levels of 5 cytokines (IL-5, IL-13, IFNγ, GranzymeB & 
Granulysin) secreted by activated cells after 7 days of cell culture by two 
stimuli: tetanus toxoid, a positive control for recall antigen response (5 
µg/ml; n = 456), and amoxicillin (20-500 µg/ml; n = 148), from routine 
diagnostics between Feb 2018 to Dec 2019. No consistent differences 
in the test results for both tetanus toxoid and amoxicillin were observed 
based on distance or logistics. Minor differences were observed in sin-
gle cytokine determinations. In conclusion, pretest times <24hrs did not 
significantly affect Cyto-LTT results, facilitating such cell-based tests for 
blood sent from throughout Switzerland. 

P46 

Perforin-independent cytotoxicity enhanced by cytokine 
complexes  
T. Marchetti1, D. Koovely1, U. Nüesch1, R. Planas1, T. T. Nguyen1, P. 
Aichele2, C. Münz1, O. Boyman1, S. Vavassori1, J. Pachlopnik Schmid1 
(1Zürich CH; 2Freiburg DE)  

The in vivo biological activity of cytokines can be significantly increased 
by complexing with anti-cytokine monoclonal antibodies. Some cytokine 
complexes (cx), like interleukin-2 (IL-2) cx, can selectively stimulate ef-
fector cells such as Natural Killer cells and cytotoxic T lymphocytes. Con-
trolling the activation of these cells and promoting Perforin (Prf)-inde-
pendent killing mechanisms via IL-2cx, might be beneficial for patients 
with inborn errors of perforin-dependent cytotoxicity. Due to these 
mostly monogenic defects, infections cannot be cleared and affected 
patients may develop life threatening haemophagocytic lymphohistio-
cytosis (HLH). 

To investigate the impact of IL-2cx on cytotoxic effector cell functions 
and HLH disease severity, we infected established PrfKO mouse model 
with Lymphocytic Choriomeningitis virus and compared the survival rate 
of IL-2cx treated vs untreated mice and analyzed lymphocytes by flow 
cytometry. As a preliminary finding, we observed altered maturation on 
NK cells and increased FasL expression. For functional assays, we have 
developed a high-content imaging workflow using mouse splenocytes 
incubated with target cells known to stimulate cytotoxicity. We are using 
several cell lines to test whether IL-2cx can modulate perforin- or death 
receptor-dependent NK cell cytotoxicity. 

Thus, we have established a pipeline to test the biological activity of cy-
tokine complexes and investigate the hypothesis of whether skewing 
the cytotoxic pathway away from Prf-dependency towards alternative 
killing mechanisms will improve immune homeostasis in HLH. 

P47 

Ligelizumab achieves sustained symptom control up to 1 year in 
the majority of patients with chronic spontaneous urticaria  
J. Bernstein1, D. Baker2, M. Maurer3, A. Giménez-Arnau4, G. Sussman5, 
M. Manetsch6, A. Barve7, E. Hua8, T. Severin9, R. Janocha9 (1Cincinnati 
US; 2Portland US; 3Berlin DE; 4Barcelona ES; 5Toronto CA; 6Rotkreuz 
CH; 7East Hanover US; 8Shanghai CN; 9Basel CH)  

Background: Ligelizumab achieved greater control of symptoms versus 
omalizumab and placebo in patients with chronic spontaneous urticaria 
(CSU) inadequately controlled with standard of care including H1-antihis-
tamines up to Week 20 in the core study. Here, we report the efficacy 
and safety of ligelizumab 240mg up to 1 year in an open-label, single-
arm extension study) in patients who completed the core study and pre-
sented with active disease. 

Methods: After washout of last dose in the core study and evidence of 
relapse, patients entering the extension study received ligelizumab 
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240mg q4w for 52 weeks; further monitoring for a 48-week follow-up is 
ongoing. Disease activity was assessed with the 7-day Urticaria Activity 
Score (UAS7). 

Results: From the core study, 70.6% of patients entered the extension 
study, with 88.9% completing 1 year of open-label treatment. Complete 
symptom control (UAS = 0) was achieved in 35.4% of patients after the 
first dose of ligelizumab (Week 4). Complete responses were sustained 
and over 50% of patients achieved UAS7 = 0 at the end of Week 52. 
Throughout the one-year treatment period, 75.8% of patients (95% con-
fidence interval [69.9%, 81.3%]) cumulatively experienced complete 
symptom control at least once by the end of Week 52 based on the 
Kaplan-Meier method. No new or unexpected safety signals were ob-
served after 1-year of treatment in the extension study. 

Conclusion: A high rate of sustained and complete symptom control 
was achieved with ligelizumab 240mg q4w in patients with CSU inade-
quately controlled with standard of care including H1-antihistamines. 

P48 

Mitophagy insults ferroptosis induction to modulate CD8+ T cell 
differentiation  
F. Franco1, A. Bevilacqua1, Y. C. Tsui1, L. Rousseau1, P. C. Ho1 
(1Epalinges CH)  

CD8+ T cell metabolism is dynamically regulated in the time course of 
an infection. At the peak of the response, effector T cells utilize aerobic 
glycolysis for proliferation and function. In contrast, memory T cells rely 
on oxidative metabolism. In addition, autophagy is known to be required 
for memory formation for unknown reasons. Here we found that mitoph-
agy, a specialized form of autophagy degrading mitochondria, is upregu-
lated during memory development in response to IL-15 signaling. Dele-
tion of either Parkin or NIX, two key proteins controlling mitophagy, leads 
to severe impairment of memory T cells formation. We show that NIX-
deficient memory T cells display an impairment in maintenance. Mech-
anistically, NIX-deficient T cells have increased lipid peroxidation and un-
dergo ferroptosis during memory cells development. Our findings indi-
cate that the mitophagy machinery is necessary during memory T cells 
formation and deletion of key components involved in this machinery, 
such as NIX or Parkin, further leads to ferroptosis of differentiating 
memory T cells.  

P49 

Lung-derived extra-adrenal glucocorticoids contribute to 
immune regulation in infectious and allergic diseases  
V. M. Merk1, T. S. Phan1, D. F. Legler2, T. Brunner1 (1Konstanz DE; 
2Kreuzlingen CH)  

Aim: The lungs represent an important contact zone between our envi-
ronment and the body. Constant exposure to potentially harmful parti-
cles and pathogens requires a tightly controlled immune system along 
the respiratory tree. We have previously shown that the extra-adrenal 
synthesis of glucocorticoids (GCs) in the lung epithelium is mainly medi-
ated by 11-beta-hydroxysteroid dehydrogenase 1 (Hsd11b1). Moreover, 
GC synthesis in the lung is inducible upon immune cell stimulation. How-
ever, (patho) physiological relevance of this local GC synthesis has not 
yet been elucidated. We are currently investigating the role of lung-de-
rived GCs in a mouse model of Hsd11b1 deficiency in the pathogenesis 
of influenza A infection and house dust mite-induced allergy. 

Methods: The lungs of mice infected with influenza A or chronically ex-
posed to house dust mite extract were examined for extra-adrenal GC 
synthesis, gene expression and histological changes. Immune cell infil-
tration was analyzed using high-dimensional fluorescent antibody panels 
for flow cytometry. 

Results: Our data indicate a critical contribution of extra-adrenal GCs in 
the regulation of these lung-specific immune responses, similar to that 
in other well-studied extra-adrenal organs, such as the gut or skin. Thus, 
we find exacerbated inflammatory responses in Hsd11b1-deficient mice 
upon chronic exposure to house dust mite allergen. 

Conclusions: Our findings encourage further research to determine the 
relevance of GCs in the lung under allergic and infectious inflammatory 
conditions and potentially open new targets for disease treatment. 

P50 

CD4 T cells with identical TCR clonotypes show functional 
plasticity in a mouse model of relapsing-remitting colitis  
J. Barreto-De-Albuquerque1, C. K. Kwong Chung1, D. von Werdt1, J. P. 
Limenitakis1, I. Keller1, B. Gungor1, S. Zundler2, K. P. van Gisbergen3, A. 
J. Macpherson1, N. Corazza1, C. Mueller1 (1Bern CH; 2Erlangen DE; 
3Amsterdam NL)  

Chronic inflammatory diseases, like inflammatory bowel diseases are of-
ten characterized by a relapsing-remitting course. We established a 
mouse model of a reversible, CD4 T cell- induced colitis, where treat-
ment with an anti-CD4 mAb leads to rapid remission, followed by a spon-
taneous relapse of colitis. 

We now compared by scRNASeq the transcriptome of distinct CD4 TCR 
clonotypes in this model of reversible colitis. 

Indeed, a large fraction of the immunodominant CD4 T cell TCR clono-
types detected in the blood during active colitis are also found in the 
colon during remission and relapsing disease. Our initial transcriptomic 
analysis reveals a unique gene expression profile of colonic CD4 T cells 
during remission with a distinct up-regulation of genes involved in the 
maintenance of a tissue residency, such as CD69 and Rgs1, and, intri-
guingly, also of genes encoding proteins that actively attenuate inflam-
matory responses, such as NR4A1, a potent repressor of AP-1 functions. 
During relapsing disease, the CD4 T cells regain their transcriptional sig-
nature seen during initial colitis induction. 

These findings thus demonstrate a high functional plasticity of CD4 T 
cells with identical TCR clonotypes during distinct phase of reversible 
colitis. Identifying the differentially expressed genes and their regulation 
may lead to more specific therapies to delay, or even prevent flares of 
active disease. Furthermore, the identification of the distinct signature 
of CD4 T cells that appear early in circulation mice may further allow to 
predict more accurately an imminent clinical relapse. 

P51 

Ligelizumab Achieves High Rate of Complete Response in 
Patients with Moderate to Severe Chronic Spontaneous 
Urticaria  
J. Bernstein1, M. Maurer2, A. Giménez-Arnau3, W. Soong4, G. 
Sussman5, M. Metz2, B. Lanier6, K. Sitz7, M. Hide8, M. Manetsch9, E. 
Hua10, A. Barve11, T. Severin12, R. Janocha12 (1Cincinnati US; 2Berlin DE; 
3Barcelona ES; 4Alabama US; 5Toronto CA; 6Fort Worth US; 7Little Rock 
US; 8Hiroshima JP; 9Rotkreuz CH; 10Shanghai CN; 11East Hanover US; 
12Basel CH)  

Background: Ligelizumab, has demonstrated greater control of symp-
toms vs. omalizumab and placebo in adult patients (pts) with chronic 
spontaneous urticaria (CSU). 

Method: Data from a randomised, double-blind study of ligelizumab (24, 
72 or 240 mg every 4 weeks [q4w] or 120 mg single dose) vs. omali-
zumab 300 mg q4w or placebo in adult pts with moderate to severe CSU 
(weekly urticaria activity score [UAS7]≥16), was analysed. UAS7 values 
were assigned to five score ranges: severe activity, moderate activity, 
mild activity, low activity, and urticaria-free. The percentage of pts with 
baseline (BL) moderate to severe CSU activity achieving complete con-
trol or low-activity/well-controlled at Wks 4 and 12 in the ligelizumab and 
omalizumab arms are reported here. 

Results: At Wk 4, 70.0% and 48.1% of pts with moderate CSU at BL 
and treated with ligelizumab 72 and 240 mg achieved UAS7≤6, respec-
tively, vs. 34.4% with omalizumab. Among pts with severe CSU activity 
at BL, 42.9% and 41.0% achieved UAS7≤6 with ligelizumab 72 and 240 
mg, respectively, vs. 28.0% with omalizumab. At Wk 4, 35.0% and 
25.9% of pts with moderate CSU at BL and treated with ligelizumab 72 
and 240 mg achieved UAS7 = 0, respectively, vs. 12.5% with omali-
zumab. Among pts with severe CSU activity at BL, 28.6% and 32.1% 
achieved UAS7 = 0 with ligelizumab 72 and 240 mg, respectively, vs. 
22.0% with omalizumab. 

Conclusion: From Wk 4 onwards, a markedly higher percentage of pa-
tients who had moderate disease activity at BL or severe disease activity 
at BL had a complete response with ligelizumab treatment vs omali-
zumab. 
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P52 

Healthy and patient ILC2s are differently affected by in vitro 
culture conditions  
M. Falquet1, G. Ercolano1, P. Jandus1, S. Trabanelli2, C. Jandus2 
(1Geneva CH; 2Geneva CH)  

Aim: Group 2 innate lymphoid cells (ILC2s) have emerged as key players 
in immunological processes such as type 2 inflammatory diseases in-
cluding allergy and asthma. Due to their low number in the circulation, 
their in vitro expansion is needed to study their functions. Our aim was 
to assess how different culture conditions affect human ILC2 prolifera-
tion, phenotype and functions. 

Methods: We cultured fresh peripheral blood ILC2s isolated from 
healthy donors (HDs) and allergic patients, combining OP9 cells with IL-
2, IL-7 and a cytokine cocktail composed of IL-25, IL-33 and TSLP. More-
over, we tested the impact of adding phytohaemagglutinin (PHA). 

Results: Among all these culture conditions, the cytokine cocktail in-
duced the highest proliferation of HD ILC2s, while the patient ILC2s 
grew better with the PHA. We observed that the presence of OP9 cells 
did not boost the proliferation but impaired the activation marker expres-
sion of patients ILC2s. Furthermore, we noticed that the culture condi-
tions differently affected the expression of activation marker in c-Kithigh 
and c-Kitlow ILC2s in both HDs and patients. Finally, we demonstrated 
that ILC2s expanded with IL-2 and IL-7 were the most prone to secrete 
IL-5 and IL-13 upon IL-33 re-stimulation. In contrast, the expansion of 
patient ILC2s with OP9 cells restrained their capacity to secrete type 2 
cytokines. 

Conclusions: This work highlights that culture conditions distinctly im-
pacted the healthy or patient ILC2 behavior, with consequences that 
need to be considered for the study of ILC2s in type 2 diseases. 

P53 

Treatment with ligelizumab achieves over forty percent higher 
complete response rate in CSU patients originally treated with 
omalizumab  
M. Maurer1, A. Giménez-Arnau2, W. Soong3, J. Bernstein4, G. 
Sussman5, M. Metz1, B. Lanier6, M. Hide7, K. Sitz8, M. Manetsch9, E. 
Hua10, A. Barve11, T. Severin12, R. Janocha12 (1Berlin DE; 2Barcelona ES; 
3Alabama US; 4Cincinnati US; 5Toronto CA; 6Fort Worth US; 7Hiroshima 
JP; 8Little Rock US; 9Rotkreuz CH; 10Shanghai CN; 11East Hanover US; 
12Basel CH)  

Background: Ligelizumab, a humanized monoclonal anti-IgE antibody, 
binds to IgE with stronger affinity than omalizumab. Here, we report ef-
ficacy and safety of ligelizumab 240 mg up to 1 year in an open-label, 
single-arm extension study in patients originally treated with omali-
zumab in the core study and presented with active disease (Urticaria Ac-
tivity Score [UAS7] ≥12) after omalizumab cessation. 

Method: In the core Phase 2b trial, adult patients with moderate to se-
vere CSU ([UAS7] ≥16) were randomised to receive ligelizumab 24, 72 
or 240 mg, omalizumab 300 mg, ligelizumab 120 mg (single dose) or 
placebo every 4 weeks for five injections. Following a 16 weeks wash 
out, eligible patients (UAS7≥12) entered a 1-year open-label, single-arm 
(ligelizumab 240 mg q4w) extension study. 

Results: The mean absolute change in UAS7 from baseline to Week 12 
in patients treated with omalizumab 300 mg in the core study was -17.65 
whereas retreatment with ligelizumab 240mg, showed a -20.88 change. 
The percentage of patients achieving a complete response (UAS7 = 0) 
at week 12 with omalizumab in the core study was 30.2 %, increasing 
to 43.4% upon retreatment with ligelizumab when assessed after 12 
weeks. The percentage of patients achieving a complete response 
(UAS7 = 0) at week 20 with omalizumab in the core study was 32.1%, 
and 56.6% upon retreatment with ligelizumab when assessed again af-
ter 52 weeks. 

Conclusion: CSU patients initially treated with omalizumab experienced 
upon retreatment with 240 mg ligelizumab over forty percent higher rate 
of complete responses after 12 weeks of treatment. 

P54 

Characterization of cytotoxic immunological synapses of NK 
cells with multiplexed imaging  
D. Koovely1, D. Koovely1, T. Marchetti1, J. Jacobo Sarabia Del Castillo1, 
G. Gut1, J. Luethi1, L. Pelkmans1, S. Vavassori1, J. Pachlopnik Schmid1 
(1Zurich CH)  

Inborn errors of immunity (IEI) manifest with defective host immune de-
fense and regulation. In this study, we focus on inborn errors altering 
the cytotoxicity of Natural Killer (NK) cells, which result in hemophago-
cytic lymphohistiocytosis (HLH), a potentially fatal hyperinflammatory 
disease. Currently, the need for a high-sample capacity, comprehensive 
functional characterization of patients’ specific cytotoxic effector poten-
tial is unmet. For this, we have established an experimental workflow 
that allows high-content imaging in 384-well format and automated 
quantification of multiple morphological features and subcellular distri-
bution of signalling and immune cell-specific markers. Specifically, NK-
cell specific cytotoxicity events following incubation with K562, a cell 
line inducing cytotoxicity, are analysed using Iterative Indirect Immuno-
fluorescence Imaging (4i), allowing highly multiplexed image acquisition. 
Next, we apply a customized sequential set of computer vision algo-
rithms to filter out imaging artifacts and obtain reliable quantifications of 
features pertaining to NK cytotoxic effector functionality at single-cell 
level. As a preliminary finding, we show that impaired cytotoxicity corre-
lates with altered vimentin polarization and deficient pERK activation in 
NK cells of several IEI patients. Thus, we established an innovative work-
flow that provides a large array of immune related phenotypic parame-
ters and responses, allowing unique insights into the mechanisms un-
derlying NK-cell cytotoxicity and paving the way for drug screening in 
HLH.  

P55 

CD40 agonist targeted to Fibroblast activation protein a 
synergizes with radiotherapy in murine HPV-positive head and 
neck tumors  
S. Labiano1, V. Roh2, C. Godfroid1, A. Hiou-Feige2, J. Romero2, E. Sum3, 
M. Rapp4, G. Boivin2, T. Wyss2, C. Simon2, J. Bourhis2, P. Umana3, C. 
Trumpfheller3, G. Tolstonog2, M. C. Vozenin2, P. Romero2 (1Epalinges 
CH; 2Lausanne CH; 3Zurich CH; 4Penzberg CH)  

CD40 agonistic antibodies enhance antigen-presenting cell activation 
and tumor-specific T cell priming. However, dose-limiting side and sink 
effects hamper their efficacy. These limitations can be overcome by a 
tumor targeted CD40 agonistic bispecific antibody FAP-CD40. In this 
study, we assessed the safety and therapeutic efficacy of a novel fibro-
blast activation protein (FAP)-targeted CD40 agonist in combination with 
local hypofractionated radiation in a preclinical HPV+ HNSCC model. 

We established orthotopic tumors and treated tumor-bearing mice with 
local hypofractionated radiotherapy (2x6Gy) alone or in combination with 
systemic administration of the FAP-CD40 bispecific antibody. Following 
up the mice, we evaluated the changes in the tumor microenvironment 
by immunofluorescence, FACS and NanoString RNA analysis. 

While the suboptimal radiotherapy regimen chosen failed to control tu-
mors in the treated mice, the FAP-CD40 administered in monotherapy 
transiently controlled tumor growth in 40% of mice and the combined 
therapy induced durable complete responses in more than 70% of the 
tumor-bearing mice. Moreover, radioimmunotherapy led to long-term tu-
mor free survival and strong memory protective against secondary tu-
mor challenge. This notable clinical efficacy was associated with remod-
eling of the TME and activation of the CD8+ T-cell-cDC axis that required 
FAP expression in the tumor stroma. 

Our study provides proof of concept, as well as mechanistic insights of 
the therapeutic efficacy of FAP-CD40 combined with local radiotherapy. 
It represents a promising option to fully leverage the CD40 pathway for 
cancer immunotherapy. 
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Dual anti-viral and immunomodulatory activity of the CXCR4 
inhibitor Balixafortide (POL6326) in preclinical in vitro and in vivo 
SARS-CoV2 infection models  
J. Zimmermann1, T. Klimkait2, F. Briand3, D. Obrecht1 (1Allschwil CH; 
2Basel CH; 3Escalquens FR)  

Balixafortide (POL6326) is a potent, selective inhibitor of the chemokine 
receptor CXCR4 currently in PhIII for treatment of advanced metastatic 
HER2-negative breast cancer patients in combination with eribulin 
(NCT03786094). Clinical proof-of-concept has been demonstrated in a 
PhI single arm dose-escalation trial (NCT01837095). 

Recently, CXCR4-positive lung “bystander” T cells and neutrophils of 
Covid-19 patients were correlated with disease progression and fatal 
outcome1, 2. Consequently, CXCR4 inhibition has been suggested to 
have favourable effects on the prevention and treatment of acute respir-
atory distress syndrome and associated cytokine storm, lung fibrosis 
and unbalanced angiogenesis in the SARS-CoV-2 infected lung. 

In vitro, balixafortide displayed a dose-dependent cell-protective effect 
in a SARS-CoV-2 induced cytopathic effect assay (CPE) in an EC50 range 
of 10 µM. Head-to-head comparison with remdesivir and time-of-virus 
addition studies suggest a different mode of action of balixafortide. 

The activity of Balixafortide on SARS-CoV-2 infection was investigated 
in vivo in the free choice diet-induced obese hamster, a model that also 
develops nonalcoholic steatohepatitis and heart failure with preserved 
ejection fraction3. Balixafortide was subcutaneously administered 
20mg/kg twice daily for 10 days after SARS-CoV-2 infection. 

Upon balixafortide treatment, significantly less infectious SARS-CoV-2 
particles were found on day 4 post infection, and a lower total viral load 
at day 10. Balixafortide statistically reduced CXCL10 gene expression (-
40% compared to vehicle) at day 4. Elevated CXCL10 in conjunction with 
IL-6 is a key feature in COVID-19 disease generating a vicious circle re-
sulting in a cytokine storm. In addition, balixafortide treatment led to a 
marked reduction (-40% compared to vehicle) of ISG15 gene expression 
in the lung on day 10. Elevated free ISG15 is associated with immune 
pathology in viral infection. There was no loss in body weight compared 
to vehicle control and no balixafortide-related mortality suggesting that 
balixafortide is well-tolerated. 

The data suggest a favourable dual activity of balixafortide based on the 
reduction of both, viral load and inflammatory driving factors of COVID-
19 disease. 
(1) Pathogenic neutrophilia drives acute respiratory distress syndrome in severe 

COVID-19 patients. Eddins et al., bioRxiv, 2021 
(2) Distinctive features of SARS-CoV-2-specific T cells predict recovery from severe 

COVID-19. Neidleman et al., medRxiv, 2021 
(3) Elafibranor improves diet-induced nonalcoholic steatohepatitis associated with 

heart failure with preserved ejection fraction in Golden Syrian hamsters. Bri-
and et al., Metabolism 2021 Jan 11;117: 154707. doi: 
10.1016/j.metabol.2021.154707 

P57 

Construction and characterization of a panel of immortalized 
Natural Killer cell lines expressing allelic variants for FCGR3A  
M. Freitas Monteiro1, M. Papaserafeim1, A. Réal1, R. Spirig2, J. D. 
Seebach1, G. L. Puga Yung1 (1Geneva CH; 2Bern CH)  

Several allelic variants of the FCGR3A gene exist, where the high-affinity 
single-nucleotide polymorphism (SNP) V158F associates with the effec-
tiveness of monoclonal antibody therapy. As to SNP L48H/R, H exhibits 
stronger binding to IgG1, IgG3, and IgG2 than R. The NK92 cell line re-
sembles activated natural killer (NK) cells but lacks the expression of 
CD16 (FCGR3A). 

Aim: To obtain a panel of NK92 cell lines expressing CD16 with the most 
common combinations of the SNPs L48H/R and V158F; and to test for 
differences in antibody-dependent cellular cytotoxicity (ADCC). 

Methods: The different expression vectors were obtained by cloning 
FCGR3A into pVITRO and site-directed mutagenesis. NK92 cells were 
transfected by electroporation followed by geneticin selection. The 
CD16 expression was analysed by flow cytometry using three different 
anti-CD16 monoclonal antibodies, and ADCC tested by non-radioactive 

TDA release assays using anti-CD20 antibody and CD20-expressing 
Daudi cells as targets. 

Results: We generated and characterized four FCGR3A combinations of 
SNPs on NK92 cell lines capable of ADCC. The NK92 transfectants ex-
hibited no differences in terms of lytic activity triggered by anti-CD20 
antibody engagement by CD16, regardless of the genetic variants in-
volved. Albeit, dose-response curves showed that ADCC depended on 
anti-CD20 concentrations present in the assay. 

Conclusions: We developed a tool for future ADCC studies. The four 
NK92 transfectants, accounting for more than 70% of the genotypes 
present in the population, showed no differences in ADCC. 

P58 

KSHV lytic gene expression drives increase in tumorigenesis in 
EBV co-infection in vivo  
L. Rieble1, N. Caduff1, D. M. Mchugh1, J. J. Jung2, A. Grundhoff3, C. 
Münz1 (1Zürich CH; 2Cleveland US; 3Hamburg DE)  

Primary effusion lymphoma (PEL) is a B cell lymphoma associated with 
KSHV, and about 90% of patients show co-infection with EBV. Recent 
advances in our laboratory established a model for persistent KSHV in-
fection by EBV co-infection of NOD-scid γc-/- mice reconstituted with hu-
man immune system components (huNSG). This model revealed that 
dual-infection increases tumorigenesis and EBV lytic gene expression. 
Sequencing of dual-infected B cells and PEL cell lines displayed upregu-
lation of KSHV lytic genes, leading to the hypothesis that KSHV lytic 
genes interact with EBV and host factors to drive this increased tumor-
igenesis. 

Our study focuses on the replication and transcription activator RTA, that 
induces the expression of KSHV lytic genes and the switch to lytic 
phase, and examined its role in vitro and in vivo using a KSHV RTA Stop 
mutant virus. RNA Sequencing was performed using dual-infected hu-
man B cells in order to examine the impact of RTA on host and EBV gene 
expression and reveal involved cellular and viral pathways and pro-
cesses. 

We could reveal that the absence of KSHV lytic gene expression does 
not impact KSHV persistence, however it does decrease growth poten-
tial of in vitro generated dual infected B cell lines (EKCLs) and decreases 
tumorigenesis in dual-infected huNSG mice. 

Our study is the first to examine the effect of KSHV lytic gene expres-
sion in a dual-infection setting close to the naturally occurring infection 
and PEL development and can extend our knowledge on the interaction 
of KSHV with host and EBV genes, revealing new treatment targets. 

P59 

The role of PPARβ/δ in orchestrating metabolic switch during 
memory CD8+ T cells differentiation  
A. Bevilacqua1, P. C. Ho1 (1Lausanne CH)  

The formation of antigen specific CD8+ memory T cells is one of the 
most important features of the adaptative immune system and allows 
the establishment of the long-term protection against second infections. 
Although emerging evidence suggests that metabolic reprogramming is 
crucial for memory T cell formation, the underlying mechanisms that 
control metabolic reprogramming needed for memory T cell formation 
remain unclear. Our work focuses on understanding the role and the 
mechanism of the metabolic fitness changes that CD8+ T cells undergo 
during their response to a viral infection. We find that the nuclear recep-
tor PPARβ/δ was involved in the metabolic reprogramming that occurs 
in the transition from effector to memory CD8+ T cells. Our work indi-
cates that PPARβ/δ is involved in the downregulation of aerobic glycoly-
sis and the promotion of fatty acid oxidation to facilitate the metabolic 
reprogramming required for the establishment of a metabolic profile fa-
vorable for memory T cells longevity in acute LCMV infection and pro-
genitor exhausted population in chronic viral infection. We are also in-
vestigating the upstream signals necessary to trigger the PPARβ/δ path-
way and this metabolic switch. 
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Novel mosaic VLPs CuMVtt-Ara h 2 for peanut allergy treatment  
J. Sobczak1, F. Storni1, M. Mohsen1, Z. Andris2, I. Balke2, G. Resevica2, 
M. Heath3, M. Vogel1, M. Bachmann1 (1Bern CH; 2Riga LV; 3Worthing 
GB)  

Rising allergy diagnosis rates are propelling the intensive search for 
novel treatments and therapies. One of the most common food allergies 
worldwide is the allergy to peanut, a known cause of food induced ana-
phylaxis, the life-threatening immune reaction. Over 50,000 cases of an-
aphylaxis and approximately 100 deaths due to allergy to peanuts are 
reported just in the U.S. every year. 

In our lab we seek for an effective and safe immunotherapy against pea-
nut allergy by development a vaccine candidates based on virus like par-
ticles (VLPs) technology platform, derived from Cucumber Mosaic Virus 
(CuMV). CuMV VLPs are comprised of multiple copies of viral structural 
proteins which assemble into nanoparticles upon expression in heterol-
ogous system. Furthermore, they can be engineered to incorporate the 
target epitope on its surface. For our research we use an immunologi-
cally optimized CuMV-derived VLPs incorporated with Tetanus Toxoid - 
T-cell stimulatory epitope that are genetically fused with major peanut 
allergen Ara h 2 (termed CuMVtt-Ara h 2). 

The immunizations of naive mice show that the novel CuMVtt-Ara h 2 
vaccine is able to induce specific anti-Ara h 2 IgG antibodies. Further 
tests indicate its long-term protective effects against anaphylaxis in pea-
nut-sensitized mice, both after intravenous challenge with whole peanut 
extract and after local skin prick test. Moreover, the passive transfer of 
IgG antibodies, purified from serum of mice vaccinated with CuMVtt-Ara 
h 2, also protects against anaphylaxis, what indicates the major role of 
IgG antibodies in vaccine efficacy. 

P62 

Immunodeficiency and lymphoma in patient with Jacobsen 
syndrome  
H. Nigolian1, J. Nieke1, M. Chevallier1, E. Stathaki1, F. Sloan-Béna1, M. T. 
Carminho-Rodrigues1, P. Jandus1 (1Genève CH)  

Purpose: Here we report the case of a 46-year-old male adult patient 
with dysmorphic features, mental impairment, who lived for many years 
with a wrong diagnosis. He presented a clinical phenotype of late-onset 
combined immunodeficiency with high-grade B cell lymphoma. 

Methods: We describe the clinical phenotype. The immunological eval-
uation included immunoglobulin levels, vaccine responses, number and 
function of T, NK and B cell subsets and genetics with an Array Compar-
ative Genomic Hybridation. 

The patient had a history of severe intellectual disability, dysmorphic fea-
tures, chronic thrombocytopenia and recurrent upper and lower respira-
tory tract infections. At the age of 46 he presented a high-grade B cell 
lymphoma. After completion of the chemotherapy, the patient suffered 
from recurring upper and lower respiratory tract infections. PET-CT scan 
confirmed a successful recovery from the lymphoma, but showed resid-
ual bronchiectasis, pulmonary infiltrates and ground glass opacities. We 
found thrombocytopenia, hypogammaglobinemia, lymphopenia with 
low B-cell, CD4+ and CD4+gamma-delta T-cells. There was no response 
to pneumococcal polysaccharide vaccination. IRT 0.6 g/kg monthly was 
initiated. A terminal deletion of chromosome 11q compatible with Ja-
cobsen syndrome was found. 

Conclusions: Although there are no reports available on the association 
between Jacobsen syndrome and neoplasia in the literature, 11q dele-
tions may play a role in malignant transformation of hematopoietic ma-
lignancies including B cell malignancies. 

P63 

Allergy testing with SARS-Cov2 mRNA vaccines  
F. Stehlin1, L. Canton1, C. Girard1, K. Kammermann2, C. Ribi1, T. Harr3, D. 
Yerly2, Y. D. Muller1 (1Lausanne CH; 2Bern CH; 3Geneva CH)  

Background: The newly approved mRNA-based vaccines BNT162b2 
mRNA (Pfizer-BioNTech) and mRNA-1273 (Moderna) may be associated 

rarely with anaphylaxis. Many uncertainties persist concerning the aller-
gic tests that can be proposed to evaluate the risk of anaphylaxis before 
vaccination. 

Methods: We report two patients with history of anaphylaxis respec-
tively to paclitaxel and macrogol 3350, who were referred to our allergy 
clinic to evaluate the risk related to SARS-Cov2 mRNA vaccines. Skin 
testing included both Pfizer-BioNTech and Moderna vaccines, polysorb-
ate-80 1% PEG-2000 1%, and trometamol 1%. 

Results: The first case is an 81-year-old woman who was hospitalized in 
2018 for an anaphylactic shock attributed to paclitaxel. The second case 
is a 55-year-old patient who developed generalized pruritus, urticaria, 
dyspnea and dysphonia minutes after starting a preparation of macrogol 
3350 for a colonoscopy. Skin prick testing was negative in both patients. 
Intradermal testing (IDT) was positive for both mRNA-based vaccines 
and polysorbate-80 but not for PEG-2000 and TRIS. Basophil activation 
tests (BAT) were performed in the first case and were positive for both 
mRNA vaccines, paclitaxel and to a lesser extent polysorbate-80 and 20. 

Conclusion: The only shared component between the Pfizer-BioNTech 
and Moderna vaccines, paclitaxel, polysorbate and macrogol 3350 is 
PEG, although with different molecular weights. IDT and BAT with 
mRNA-based vaccines can be useful to evaluate patients with a history 
of severe anaphylaxis associated with laxatives or parental drugs con-
taining PEG or polysorbate. 

P64 

Innate lymphoid cells (ILCs) in chronic myeloid leukemia (CML): 
do ILC2s influence the progress to acute leukemia and/or the 
resistance to therapy?  
M. Sandri1, V. Salvestrini2, G. Gugliotta2, S. Trabanelli3, C. Jandus3 
(1Genève CH; 2Bologne IT; 3Geneva CH)  

Aim: Innate lymphoid cells (ILCs) are emerging as key players in tumor 
development and clearance, including hematologic malignancies. How-
ever, their role in chronic myeloid leukemia has not been characterized 
yet. Our aim is to assess the crosstalk between ILCs and CML cells to 
understand whether ILCs can influence their progress to the blast phase 
and/or the establishment of mechanisms of resistance to tyrosine kinase 
inhibitors. 

Methods: We are using 16-color flow cytometry panels and cytokine 
quantification assays to characterize the ILC frequency, phenotype and 
functions in CML patients’ samples. ILCs are FACS sorted and cocul-
tured with CML cells to test whether they can modify CML cell prolifer-
ation, differentiation, apoptosis. 

Results: Our preliminary results showed an enrichment in a subpopula-
tion of ILCs (ILC2) in treatment-naïve CML patients, coupled with in-
creased serum concentrations of IL-18 and VEGF, factors known as pos-
sible drivers of ILC2 proliferation and function. We also found that the 
CML cell line K562 constitutively secretes VEGF and it will be therefore 
used as in vitro model. 

Conclusions: Our preliminary data suggest an involvement of ILC2s in 
the CML pathogenesis, as we already demonstrated for acute promye-
locytic leukemia, with potential implications in the clinics. 

P65 

Quantitative pan-immunoglobulin titers against the receptor 
binding domain of the SARS-CoV-2 spike protein following 
infection with SARS-CoV-2  
M. Risch1, O. Hausmann2, G. Drodzd3, A. Schaffner3, E. Meduté3, S. 
Aeschbacher4, S. Aeschbacher4, C. Risch5, M. C. Weber3, S. L. Thiel3, K. 
Jüngert3, K. Grossmann3, O. Weideli3, M. Kieber3, N. Wohlwend5, T. 
Lung5, D. Hillmann5, S. Bigler6, T. Bodmer6, M. Imperiali7, Y. Salimi8, D. 
Conen9, H. Renz10, M. Paprotny3, L. Risch5 (1Chur CH; 2Luzern CH; 
3Vaduz LI; 4Basel CH; 5Buchs CH; 6Liebefeld CH; 7Pregassona CH; 
8Crissier CH; 9Hamilton CA; 10Marburg DE)  

Aim: We aimed to determine the distribution of WHO-standardized 
quantitative measurements of pan-immunoglobulin titers against the re-
ceptor binding domain of the SARS-CoV-2 spike protein following SARS-
CoV-2 infection. 
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Design & Methods: In a retrospective analysis we analyzed anonymized 
routine data of patient samples with SARS-CoV-2 infection, as evidenced 
with a pan-immunoglobulin assay directed against nucleocapsid-antigen 
measured with an electrochemiluminescence immunoassay (ECLIA; 
Roche Diagnostics, Switzerland). Pan-immunoglobulin titers of antibod-
ies directed against the receptor binding domain of the SARS-CoV-2 
spike protein were measured with the same technology. Results are 
given as binding antibody units (BAU) per mL. Cut-off for positivity is 
>0.8 BAU/mL. 

Results: A total of 1436 samples originating from patients (635 males; 
801 females) aged 52 (median, interquartile range, IQR, [38,64]) years 
were included. There was no correlation between age and antibody ti-
ters. Females (111, IQR [27,>257] BAU/mL) had significantly lower me-
dian antibody titers than males (147, IQR [36,>257] BAU/mL; p = 0.03). 
The antibody levels at the 2.5, 5, 10, 25, 68th percentiles were 1,3,6,27, 
and >257 BAU/ml, in females. The antibody levels at the 2.5, 5, 10, 25, 
62nd percentiles were 0.4, 2, 9, 36, and >257 BAU/ml in males. 

Conclusions: Among patients with evidence of past SARS-CoV-2 infec-
tion, one third exhibits antibody titers above the upper quantification limit 
(i.e. 257 BAU/mL). Fifteen percent of female and 12% of male patients 
have antibody titers of 10 BAU/mL or lower.    

P66 

Disturbed Mitochondrial Dynamics Rewire the Epigenetic 
Program for CD8+ TIL Exhaustion  
Y. R. Yu1, H. Wang2, F. Franco1, P. C. Ho1 (1Epalinges CH; 2Genève CH)  

Cancer immunotherapy, including checkpoint blockade and adoptive 
transfer of tumor-reactive T cells, represents a paradigm shift in the 
treatment of malignancies in recent years, and yields remarkable re-
sponses by reawakening anti-tumor immunity in established tumors. 
Nevertheless, a significant portion of patients are refractory to cancer 
immunotherapies, which may be in part due to the persistent impair-
ment of anti-tumor effector functions in T cells, a phenomenon referred 
to as T cell exhaustion. However, it remains elusive how T cells engage 
epigenetic reprogramming to orchestrate exhausted state. Here, we ex-
amined the mitochondrial fitness in CD8+ TILs. We found that tumor-
infiltrating T cells with accumulation of damaged mitochondria display 
more severe exhausted phenotypes, including decreased proliferation 
capacity, reduced cytokine production and up-regulation of co-inhibitory 
receptors. Importantly, we found that the accumulation of dysfunctional 
mitochondria is controlled by the affinity of TCR-pMHCI interaction, and 
also supported by the PD-1 expression. Moreover, the combination of 
glucose deprivation, hypoxia and TCR signaling in vitro can drastically 
weaken T cell immunity. Ultimately, supplementation with nicotinamide 
riboside enhances T cell mitochondrial fitness and improved responsive-
ness to anti-PD-1 treatment. Taken together, our study suggests that 
mitochondrial fitness is pivotal for orchestrating T cell-mediated anti-tu-
mor immunity and the accumulation of dysfunctional mitochondria could 
instruct epigenetic reprogramming for T cell exhaustion. 

P67 

Candida albicans and the host: the secrets of adaptation  
R. Fróis Martins1, S. Leibundgut-Landmann1 (1Zurich CH)  

All surfaces of the human body, including the skin, the oro-gastrointes-
tinal tract and the female reproductive tract are densely colonized with 
microbes. Being usually harmless for the host, these microorganisms 
can have pathogenic potential and cause disease under certain condi-
tions. C. albicans is a good example of a commensal fungus that can 
cause infections if host defences are breached. Th17 immunity is impli-
cated in controlling C. albicansHowever, how fungal commensalism is 
maintained, and fungal overgrowth prevented during homeostasis is not 
fully understood. This project explores the hypothesis that the fungus 
itself promotes commensalism by undergoing adaptation to the host. 
Re-isolation of C. albicans from colonized mice revealed that the fungus 
acquires enhanced capacity to metabolize alternative carbon sources, 
such as those that are abundant in mucosal tissue. This adaptation pro-
cess was found to be conserved across different fungal strains and in 
immunologically different hosts. In IL-17-deficient mice commensal 
strains of C. albicans acquire an invasive phenotype that disrupts muco-

sal tissue homeostasis and triggers inflammation, while systemic dis-
semination of the fungus was prevented in a neutrophil- and monocyte-
dependent manner. Together, these data indicate that C. albicans adap-
tation in immunocompetent hosts is supported by the fungus’ own met-
abolic program, while in absence of a functional IL-17 pathway, the fun-
gus adopts pathogenic traits associated with the induction of tissue 
damages and barrier disruption 

P68 

The mitochondrial pyruvate carrier regulates antitumor function 
and memory T cell differentiation  
M. Wenes1, A. Jaccard1, S. T. Teoh2, T. Wyss1, L. Zhang1, G. Gyulveszi3, 
S. Lunt2, P. C. Ho1, P. Romero1 (1Epalinges CH; 2East Lansing US; 
3Schlieren CH)  

The mitochondrial pyruvate carrier (MPC) is a key metabolic transporter 
at the crossroad of glucose fermentation versus oxidation, but its role in 
T cell function remains unexplored. In tumor-bearing mice, MPC KO CD8 
T cells formed more central memory T cells, but failed to control tumor 
growth. We found that the nutrient depletion in a tumor microenviron-
ment metabolically suppressed MPC KO T cell function, due to the inhi-
bition of mTOR signaling and epigenetic exhaustion. WT CD8 T cells can 
partially overcome this metabolic suppression by metabolizing lactate, 
while MPC KO T cells cannot. Interestingly, transient pharmacological 
MPC inhibition during in vitro CD8 T cell expansion allows adoptive cell 
transfer of MPC-proficient T cells with enhanced memory differentiation 
and, therefore, a superior anti-tumor function. Mechanistically, altered 
metabolic fluxes following MPC inhibition led to an increase in acetyl-
CoA levels due to glutamine anaplerosis. This was accompanied by ele-
vated glutamine-derived acetyl deposition on histones, associated with 
an epigenetic activation of memory gene expression, orchestrated by 
the transcription factor RUNX1. Thus, this study shows that mitochon-
drial pyruvate import is crucial for preventing total loss of effector CD8 T 
cell function in a nutrient-deprived environment. However, nutrient-pro-
ficient conditions allow for metabolic flexibility in MPC-inhibited T cells, 
inducing long-lasting central memory T cell differentiation, and thereby 
improving their anti-tumoral therapeutic potential upon adoptive cell 
transfer. 

P69 

Hidden ingredients in food- the surprise comes while running  
C. Guillod1, S. Hasler1, P. Schmid-Grendelmeier1 (1Zürich CH)  

A 55-years old female patient has been known to have celiac disease 
since 2002 proven by intestinal biopsy. She is referred for evaluation of 
allergic reactions related to food. The symptoms are primarily cutaneous 
such as urticaria and angioedema, with associated rhinorrhea, tachycar-
dia and fatigue. Regardless of all reactions, she was previously active in 
sports. Further allergological history includes mild allergic rhinoconjunc-
tivitis allergica, but not other allergic diseases. 

Five episodes were described from 2017 to 2018 with different foods 
such as French fries Duchess, rosemary chicken (frozen products), 
Smarties, and French and Italian dressings. 

Serologically, a sensitization to wheat (32.10 kU/L, CAP 4), Tri a19 (2.6 
kU/L, CAP 2) and gliadin (59.20 kU/L, CAP 5) could be proven, which 
corresponds to a gluten allergy. The episodes each occurred in connec-
tion with exercise and gluten consumption. On the first glance, these 
products seem not to contain any wheat, but after detailed analysis of 
content, they do. 

We therefore diagnosed, in addition to the already known celiac disease, 
a Wheat Dependent Exercise Induced Anaphylaxis (WDEIA) because of 
the positivity of Tri a 19. Wheat can be found in traces in many products 
not suspicious at first glance. It is therefore useful to have a second look 
to avoid unpleasant surprises. 
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P70 

Characteristics of dermatological patients with blood 
eosinophilia: a retrospective analysis of 453 patients  
S. Radonjic1, Z. Martignoni1, S. Cazzaniga2, D. Furrer1, H. U. Simon1, C. 
Bürgler1, D. Simon1 (1Bern CH; 2Bergamo IT)  

Skin diseases associated with blood and tissue eosinophilia are com-
mon. Eosinophil infiltration in the skin is observed in allergic, autoim-
mune bullous, infectious, hematologic diseases and tumors. So far, data 
on dermatological patients’ characteristics presenting with various de-
grees of blood eosinophilia are scarce. 

We analyzed demographical, clinical and laboratory parameters of 453 
patients with blood eosinophilia (BEC) referred to the Department of 
Dermatology, Inselspital, University Hospital of Bern, from 2014 to 2018. 
Pruritus was present in 88.1% of patients. The morphological spectrum 
of cutaneous lesions was broad with an eczematous pattern being the 
most frequent one. Using semantic map analysis, three distinct hubs 
were identified: Low blood eosinophilia (0.5-0.99 G/L) correlated with lo-
calized skin lesions, history of atopy and final diagnoses of infectious 
disease or eczema. Medium blood eosinophilia (1.0 – 1.49 G/L) was 
linked to pruritus, generalized skin lesions and autoimmune bullous dis-
ease. High blood eosinophilia (≥1.5 G/L) was associated with the final 
diagnoses hypereosinophilic syndrome and drug hypersensitivity reac-
tion. A history of neoplasia showed significant correlation with BEC and 
was most frequent in patients with hypereosinophilia. 

To our knowledge, this is the first study analyzing characteristics of der-
matologic patients with various degrees of BEC. Our data emphasize the 
requirement of a profound diagnostic work-up in dermatological patients 
with BEC to provide optimal patient care including eosinophil-targeted 
therapies. 

P71 

Challenging and progressive inflammatory infundibulitis  
J. Nieke1, M. Vargas1, P. Meyer1, J. Seebach1, P. Jandus1 (1Geneva CH)  

Aim(s) or purpose: Pituitary stalk lesions may arise from the stalk itself, 
the pituitary gland, or the hypothalamus. The management of inflamma-
tory pituitary stalk thickening is challenging. We demonstrate that a con-
servative approach with corticosteroids in combination with close clinical 
and radiological monitoring can be effective in reducing pituitary stalk 
thickening, prevent progressive pituitary hormonal deficiencies and 
spare patients from risky surgical biopsies. 

Design & methods: A 39-year-old man presented with a history of fa-
tigue, polydipsia, polyuria and loss of libido. Biochemical testing revealed 
hypernatremia and low urinary sodium, with inability to concentrate 
urine and low ADH levels. MRI revealed a 6 x 5 mm pituitary stalk lesion 
suggestive of inflammatory infundibulitis, causing central diabetes insip-
idus. 

Results: Treatment with oral desmopressin was initiated and the pa-
tient’s thirst and water balance normalized. Four years later he pre-
sented with poor beard growth and libido due to a suppressed gonado-
tropin-gonadal axis. We suspected an inflammatory origin. Three pulses 
of methylprednisolone (1g/day) were administered. Beard growth, libido 
and gonadotropin-gonadal axis normalized. Pituitary stalk size returned 
to 7 x 3 mm. To this day, ten years after the initial diagnosis, he shows 
no progression of pituitary swelling and no new signs of pituitary hor-
mone deficiencies. 

Conclusions: Corticosteroids in combination with close clinical and radi-
ological monitoring can be effective and safe in reducing pituitary stalk 
thickening. 

P72 

Frequency and utility of repeat antinuclear antibody (ANA) 
testing  
I. A. Heijnen1, C. M. Berkemeier1 (1Basel CH)  

Aim: Testing for antinuclear antibodies (ANA) is an important part of the 
diagnostic workup for systemic autoimmune rheumatic diseases 
(SARD). Although there is no clear evidence that repeated ANA tests 
have clinical value, patients often undergo serial testing. The aim of this 
study was to evaluate the frequency and utility of repeat ANA testing. 

Methods: This retrospective study included all ANA requests sent to a 
tertiary hospital immunology laboratory between January 2018 and De-
cember 2020. A repeat ANA was defined as a test requested within 2 
years of a previous test. Clinical information was retrieved from medical 
records. 

Results: In 2020, a total of 3’663 ANA tests were performed. Among 
these, 565 (15.4%) were repeat tests, generating a total cost of 28’250 
CHF to the test payers. Of all repeats, 66.4% were first time repeats, 
while 16.1% and 17.5% were second and third or more repeats, respec-
tively. Frequency ranged from 1 to 6 repeats per patient per year. Over-
all, 92.1% of all repeats showed no significant change compared to the 
previous ANA. Of all 565 repeats, 215 (38.1%) were positive, with 24 
(4.2%) being previously negative. Of these, only 1 (4.2%) was associ-
ated with a new diagnosis of SARD after the repeat testing. 

Conclusions: ANA tests are frequently repeated resulting in substantial 
costs. The vast majority of repeated test results do not change in com-
parison to the previous ANA. A repeat test with a positive result follow-
ing a negative ANA is seldom associated with a new diagnosis of SARD. 
Repeat ANA testing is common practice, but has limited clinical utility. 

P73 

RhoH binding to myosin-9 prevents the intracellular traffic of 
mitochondria and granules diminishing neutrophil extracellular 
trap formation  
S. Peng1, S. Peng1, D. Stojkov1, P. Latzin1, C. Casaulta1, S. Yousefi1, H. 
U. Simon1 (1Bern CH)  

Aims: RhoH, an atypical Rho GTPase, is not detectable in freshly isolated 
neutrophils but up-regulated in neutrophils under inflammatory condi-
tions in vitro and in vivo. Whether and how the aberrant expression of 
RhoH would affect neutrophil effector functions, such as the formation 
of neutrophil extracellular traps (NETs), remain to be investigated. 

Methods: Neutrophils with different levels of RhoH were activated by 
diverse stimuli and their capacities to form NETs were evaluated. Sub-
sequently, the involved molecular events in NET formation were ana-
lyzed to explain the regulatory role of RhoH. 

Results: We demonstrated that blood neutrophils from cystic fibrosis 
(CF) patients expressed increased levels of RhoH and exhibited a de-
creased ability to form NETs as compared to control neutrophils. Simi-
larly, induction of RhoH expression in primary mouse neutrophils by GM-
CSF treatment or overexpression of HA-tagged RhoH in neutrophils sig-
nificantly impaired NET formation. Proteomic screening identified myo-
sin-9 as an interacting partner of RhoH. Myosin-9 associated with neu-
trophil mitochondria and granules via its tailpiece and transported mito-
chondria and granules towards the cell membrane by sliding along actin 
filaments upon neutrophil activation. Interestingly, the interaction be-
tween RhoH and myosin-9 prevented the intracellular traffic of mito-
chondria and granules while disruption of their interaction rescued this 
process. 

Conclusions: RhoH negatively regulated NET formation by preventing 
myosin-9 mediated intracellular traffic of mitochondria and granules. 

P74 

Establishment of a novel functional mast cell assay for 
determination of IgE-mediated allergies and treatment 
responses  
N. Zbären1, D. Brigger1, D. Bachmann1, A. Helbling1, L. Jörg1, M. Horn1, 
J. M. Schmid2, H. J. Hoffmann2, J. P. Kinet3, A. Eggel1, T. Kaufmann1 
(1Bern CH; 2Aarhus DK; 3Boston, MA US)  

Aim: Clinical management of allergic diseases is hampered by the lack 
of safe and simple tests to reliably identify culprit allergens and to closely 
monitor disease activity. Since allergy diagnosis is a complex multistep 
procedure, there is urgent need for standardized functional ex vivo as-
says allowing objective diagnosis, substantiating treatment choices, and 
quantifying therapeutic success. 

Here, we present a novel functional cell-based assay that relies on pas-
sive sensitization of allergic effector cells with patient serum circumvent-
ing many current limitations in allergy diagnosis. 
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Methods: We genetically engineered conditional Hoxb8-immortalized 
myeloid progenitors from bone marrow of transgenic mice expressing 
the human high-affinity IgE receptor (FcεRIα). Within 5 days, these cells 
can be differentiated into mature mast cells (“Hoxb8 MCs”) in virtually 
unlimited numbers. Hoxb8 MCs were passively sensitized with patient 
sera, activated with various allergens and cellular responses were as-
sessed by flow cytometry. 

Results: We demonstrate that the established Hoxb8 MC assay can be 
used to accurately measure total IgE levels, identify culprit allergens, 
longitudinally monitor allergen-specific immunotherapy (AIT) and deter-
mine the timepoint of tolerance induction upon AIT in patients. 

Conclusion: Our results indicate that this novel diagnostic test repre-
sents a valuable tool to support clinicians in the identification of IgE-me-
diated allergies and in the quantification of treatment efficacy as well as 
duration of therapeutic response. 

P75 

Neutralization of Middle East Respiratory Syndrome coronavirus 
through a scalable nanoparticle vaccine  
D. Rothen1, M. Mohsen2, I. Balke3, B. Martina4, V. Zeltina3, V. 
Inchakalody5, Z. Gharailoo2, G. Nasrallah5, S. Dermime5, K. Tars3, M. 
Vogel2, A. Zeltins3, M. Bachmann2 (1Thörishaus CH; 2Bern CH; 3Riga LV; 
4Delft NL; 5Doha QA)  

MERS-CoV continues to cause human outbreaks, so far in 27 countries 
worldwide following the first registered epidemic in Saudi Arabia in 
2012. In this study, we produced a nanovaccine based on virus-like par-
ticles (VLPs). VLPs are safe as they lack any replication-competent ge-
netic material, and are used since many years against hepatitis B virus 
(HBV), hepatitis E virus (HEV) and human papilloma virus (HPV). In order 
to produce a vaccine that is readily upscalable, we genetically fused the 
receptor-binding motif (RBM) of MERS-CoV Spike protein into cucum-
ber-mosaic virus-like particles. The employed CuMVTT-VLPs represent a 
new immunologically optimized vaccine platform incorporating a univer-
sal T cell epitope derived from tetanus toxin (TT). The resultant vaccine 
(mCuMVTT-MERS) consists of unmodified wild type monomers and ge-
netically modified monomers displaying RBM, both co-assemble in a 
prokaryotic expression system. mCuMVTT-MERS vaccine is self-adju-
vanted with ssRNA, a TLR7/8 ligand which is spontaneously packaged 
during the expression process in E. coli. The ability of the engineered 
vaccine to bind to MERS-CoV receptor DPP4 was tested in a competitive 
ELISA. To test the safety and immunogenicity of mCuMVTT-MERS, 
Balb/cOlaHsd mice were primed with 100ug VLPs and boosted on day 
28. The developed vaccine induced high anti-RBD and anti-Spike anti-
bodies in a murine model, showing high binding avidity and the ability to 
completely neutralize MERS-CoV/EMC/2012 isolate, demonstrating the 
protective potential of the vaccine candidate in dromedaries and hu-
mans. 

P76 

Self-assembling glycoprotein nanoparticle vaccines  
S. Roongta1, J. M. Sobczak1, G. A. S. Augusto2, T. G. Keys3, M. F. 
Bachmann1 (1Bern CH; 2Oxford GB; 3Zurich CH)  

One major reason behind the increase in antimicrobial resistance (AMR) 
is the overuse of antibiotics, especially in food production animals. 
Hence, development and deployment of effective anti-bacterial vac-
cines, targeting a wide range of Gram-negative bacteria, with an added 
bonus of extremely low cost and simple production can target gaps in 
the market. 

Some of the most effective bacterial vaccines target pathogen-specific 
sugar structures (glycans) on the bacterial surface and raise an immune 
response at mucous membranes. The aim is to develop a biotechnolog-
ical platform that combines novel bacterial glyco-engineering system 
with virus like particle (VLP) based vaccines, enormously simplifying the 
production of potent anti-bacterial vaccines. Making it cost efficient is 
necessary to decrease AMR so farm animals can be immunized. 

The novel biotechnological platform consists of lab-safe bacteria that are 
genetically reprogrammed to synthesize pathogen-specific glycans onto 
self-assembling viral coat proteins inside the cytosol. The products are 

ready- to-use vaccine candidates, called glyco-VLPs; spherical nanoparti-
cles that resemble viruses and are decorated with glycans from the 
pathogen's outer surface. Target antigens are glycoproteins or capsular 
polysaccharides. The optimization of vaccine application for strong in-
duction of a mucosal antibody response will be performed and candi-
dates will then be tested for protective efficacy in murine models and in 
domestic pig in pre-clinical and clinical settings, respectively. 

P77 

Embryonic alveolar macrophage progenitors are critically reliant 
on epithelial GM-CSF  
S. Sherman1, J. Gschwend1, F. Ridder1, X. Feng1, H. E. Liang2, R. 
Locksley2, B. Becker1, C. Schneider1 (1Zurich CH; 2San Francisco US)  

Aim: Fetal monocytes that seed embryonic tissues during organogene-
sis differentiate into specialized tissue-resident macrophages upon ex-
posure to critical niche-specific factors. In the lung, alveolar macro-
phages (AMs) are known to rely heavily on GM-CSF (encoded by Csf2) 
for their survival. Postnatally, we have unequivocally demonstrated that 
AM survival is critically reliant not on hematopoietic GM-CSF but on ep-
ithelial GM-CSF derived from alveolar epithelial type 2 cells (AT2s). It is 
not known, however, if differentiating fetal monocytes also require epi-
thelial GM-CSF for AM fate specification.  

Methods: To answer this question, we have developed novel transgenic 
Csf2 reporter mice that were used to not only profile pulmonary GM-
CSF production, but also to selectively delete Csf2 expression from pop-
ulations of interest.  

Results: Flow cytometry analysis of Csf2-reporter kinetics suggests that 
pulmonary GM-CSF production is first induced between E16.5 and 
E18.5. At E17.5, constitutive deletion of hematopoietic GM-CSF did not 
impact the lung fetal monocyte population. Depletion of epithelial GM-
CSF, however, revealed a severe perturbation in the developing fetal 
monocytes, with significant declines in both fetal monocyte numbers 
and proliferation.  

Conclusions: The aforementioned postnatal AM-AT2 relationship thus 
begins during embryogenesis, where nascent AT2s timely induce GM-
CSF expression to support the proliferation and differentiation of fetal 
monocytes towards an AM fate. 

P78 

The VEXAS syndrome: Report of 3 new cases  
Y. Coattrenec1, R. Brücker2, G. Matulis2, B. Müller2, K. Samii1, C. de 
Lorenzi1, J. Serratrice1, J. Seebach1, A. Himmelmann2 (1Geneva CH; 
2Lucerne CH)  

Introduction: The VEXAS (vacuoles, E1 enzyme, X-linked, autoinflamma-
tory, somatic) syndrome is a recently described X-linked autoinflamma-
tory condition caused by a somatic mutation of the UBA1 gene. It is 
characterized by an evolving phenotype, including inflammatory pro-
cesses such as recurrent fever, neutrophilic dermatosis, vasculitis, pul-
monary fibrosis, relapsing polychondritis and venous thromboembolism. 
An important feature, present in almost all cases, is macrocytic anemia 
with vacuolization of myeloid and erythroid precursors resembling myel-
odysplastic syndrome (MDS) without fulfilling all diagnostic criteria. 

Results: Here, we describe the clinical features and response to therapy 
in three new cases of the VEXAS syndrome. Two were identified by a 
review of bone marrow aspirates after a disease course of 4 and 6 years, 
respectively. The pathognomonic vacuolization of myeloid and erythroid 
progenitors were present in both cases. The third patient was diagnosed 
after 4 years of investigations for arthritis, leukocytoclastic vasculitis, py-
oderma gangrenosum in the context of MDS. The clinical features and 
the results of the mutational analysis (p.Met41Val, p.Met41Leu, 
p.Met41Thr) corresponded well to the initial report, with pulmonary 
hemorrhage in one patient and cryoglobulinemia in another as new find-
ings. The course of all patients was characterized by a lack of response 
to steroid-sparing drugs and a high morbidity. 

Conclusion: The VEXAS syndrome is an emerging diagnosis in patients 
with MDS or MDS-like disease with autoinflammatory manifestations of 
unknown origin. 
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Blood Monocytes Deliver Iron nanoparticles to Liver in a C-C 
chemokine receptor type 5-dependent mechanism  
A. C. Vogt1, T. Arsiwala1, M. Mohsen1, M. Vogel1, M. Bachmann1 (1Bern 
CH)  

Most of the body iron is utilized for hemoglobin synthesis in erythro-
cytes, while macrophages and liver cells are involved in iron storage. Iron 
deficiency may lead to severe clinical manifestations and intravenous 
iron preparations, such as ferric carboxymaltose (FCM) are routinely ad-
ministered to treat iron deficiency. FCM nanoparticles (NPs) are com-
posed of a polynuclear Fe(III) oxyhydroxide core surrounded by carbohy-
drate ligands, stabilizing the nanoparticle. 

In this study, we investigated the contribution of monocytes and liver 
cells in the uptake of FCM NPs injected IV in wild-type mice. Total serum 
iron showed a peak at 2.5h, while liver iron levels peaked 5h post FCM 
injection. Analysis of liver Kupffer cells (KCs) and monocytes by flow cy-
tometry showed a decrease of the proportion of liver KCs, reaching the 
lowest levels 18h post FCM injection. The percentage of liver monocyte 
increased over time following FCM injection, suggesting monocytes 
might be recruited from blood to liver following FCM uptake. Further-
more, the percentage of CCR5+ KCs was reduced within 24h post FCM 
administration, while the percentage of CCR5+ monocytes increased. To 
investigate the role of CCR5 in monocyte migration, we blocked CCR5 
by an inhibitor (Met RANTES). Treatment of mice with Met RANTES pre-
vented the increase of infiltrating monocytes in the liver of FCM-injected 
mice, suggesting that homing of monocytes into liver is CCR5-
dependent. This study revealed that blood monocytes and KCs play a 
central role for uptake of circulating FCM nanoparticles within 24h of 
administration. 

P80 

Novel malaria vaccines based on genetic fusion of Plasmodium 
falciparum circumsporozoite protein sequences into cucumber-
mosaic virus-like particles  
P. Krenger1, A. Zeltins2, M. Mohsen1, M. Roques1, S. Schnider1, M. 
Vogel1, V. Heussler1, M. Bachmann1 (1Bern CH; 2Riga LV)  

Our aim is to develop a potent malaria vaccine providing a long lasting 
immune protection. For this, we rely on the proven and highly efficient 
CuMVtt-platform. This Virus-like particle is derived from the cucumber 
mosaic virus (CuMV) and possesses a universal T helper cell epitope 
which is based on the tetanus toxin (tt). Mediating hepatocyte invasion, 
the Plasmodium falciparum circumsporozoite protein (PfCSP) is a prom-
ising target at the pre-erythrocytic stage of the parasite. Here we 
screened different vaccine candidates targeting the conserved PfCSP 
which consist of the central repeats NANP/NVDP, the junctional epitope 
NPDP and the internal cleavage side. 

Mice were immunized with 30 µg of CuMVtt-PfCSP versions using a 
prime boost regiment with a 2nd immunization at day 21. Serum IgG 
antibody titers were determined by ELISA on whole Plasmodium 
berghei (Pb) parasites expressing PfCSP. To validate the protectivity of 
our vaccine candidates, immunized mice were challenged by i.v. injec-
tion of Pb/PfCSP sporozoites. Parasite-load of erythrocytes was tracked 
under the microscope by blood smear staining. 

High anti-PfCSP IgG antibody titers were obtained in mice immunized 
with CuMVtt genetically fused either to 19 NANP repeats (CuMVtt-
19NANP) and to the other variants. High antibody titers correlated with 
a survival rate of 75% in mice immunized with CuMVtt-19NANP, 40% in 
mice immunized with other variants. 

Our preliminary data suggests, that antibodies induced by CuMVtt-based 
vaccines are capable to neutralize Pf parasites, thus being interesting 
candidates for future vaccines. 

P81 

12 months follow-up of early phase Covid-19 patients with 
immune disorders and of members of their family. Cellular and 
humoral evolution  
P. Gumowski1, P. Diaz-Badial1, C. Ceresa1, M. Gumowski1, D. Yerly2, M. 
Echenard1, F. Van Eck1 (1Meyrin CH; 2Bern CH)  

Aims: Evaluate the lasting immune protection and effects after SARS-
CoV-2 infections in healthy individuals and in patients with immune dis-
ease.  

Methods: 54 convalescent COVID patients from the 1st wave epidemic 
and 12 COVID negative close relatives accepted to participate. 29% had 
an auto-immune disease, 31% allergies and 13% had immune deficien-
cies. Clinical evolution and blood samples were collected monthly for ≥ 
12 months. Inflammatory markers and β2microglobulin [β2m] were 
measured by nephelometry, specific ab anti Spike1 were assayed by im-
munochromatography and ELISA, neutralizing ab by inhibition ELISA, 
lymphocyte phenotyping by flow cytometry. Lasting memory T CD4+ 
and T CD8+ and mB CD19+ were determined after in vitro culture with 
SARS-CoV-2 recombinant proteins or self-designed peptides.  

Results: Along the 12 months of the study, 95% of patients maintained 
significant antibodies and effective % of neutralising ab (peak: 3rd to 5th 
month). The persistence of this immunity was corroborated by the pres-
ence of circulating memory T CD4+, CD8+ and B CD19+ (month 10 and 
12 post COVID). Inflammatory markers returned to pre-infection values 
within two months after recovery. Elevated β2m, reflecting CD8+ and 
CD5616+ activation, was observed only during the first month after on-
set. In 12 patients it was again present upon reactivation during the 2nd 
wave. A decreased or low CD4/CD8 ratio was observed in all for more 
than 8 months before slowly returning to initial reference.  

Assertion: SARS-CoV-2 immunity and pro-inflammatory profile persist 
much longer than postulated. 

P82 

Innate lymphoid cell 2 (ILC2) involvement in mastocytosis  
G. Ercolano1, S. Trabanelli2, C. Jandus2, P. Jandus2 (1Naples IT; 2Geneva 
CH)  

Aim: Mastocytosis is a heterogeneous group of disorders characterized 
by expansion and accumulation of mast cells in different organs. It has 
been recently reported that ILC2s are significantly higher in mastocyto-
sis patients. Nonetheless, ILC2 activation and function in mastocytosis 
remain poorly studied. The aim of this project is to characterize ILC2-
drivers and ILC2 function and phenotype to better define their involve-
ment in mastocytosis. 

Methods: Peripheral blood mononuclear cells and serum from healthy 
donors (HDs) and mastocytosis patients were used to analyze ILC fre-
quencies, phenotype and cytokine production by flow cytometry and 
multiplexed technologies. 

Results: We found that the concentration of soluble ILC2-triggering fac-
tors, including mast cell derived PGD2 and IL-33, was elevated in the 
serum of mastocytosis patients as compared to HDs. As previously re-
ported, circulating ILC2 frequencies, was higher in mastocytosis pa-
tients as compared to HDs. Importantly, patients’ ILC2s displayed re-
duced expression of the IL-9R and increased production of IL-13, IL-5, 
IL-4 and IL-9, a mast cell stimulating cytokine, upon ex-vivo stimulation. 
Exposure of expanded ILC2s from HDs to the ILC2-triggering factors 
identified in patients’ sera recapitulates our observations obtained in pa-
tients.  

Conclusions: Our findings highlight a crucial role of ILC2 in supporting 
the pathophysiology of mastocytosis suggesting that mastocytosis 
could be considered as an ILC2-triggered disease. Hence, targeting ILC2 
effector functions might be exploited for the treatment of patients with 
mastocytosis. 
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P84 

Effects of anti-COVID restrictive directives on pollen allergy in 
the Geneva aera in March-April 2020  
P. Gumowski1, C. Ceresa1, B. Clot2, G. Oliver3 (1Meyrin CH; 2Payerne 
CH; 3Lyon FR)  

Circumstances: During the spring of 2020, March and April benefitted 
from good weather conditions and tree pollens were very abundant. At 
the same period, because of the rapid expansion of the SARS-CoV-2 
pandemic, strict confinement and sanitary measures were enforced re-
sulting in the cessation of all industrial and commercial activities, in the 
closure of the airport, car traffic reduction and partial closure of the bor-
der.  

Methods: Index scores for allergic symptoms and anti-allergic medica-
tions were compiled from the Symptoms Report Notebooks of 42 pa-
tients with tree pollen allergy. They were compared with scores rec-
orded yearly by patients since 2016. Daily pollen counts (MeteoSuisse) 
and the “Clinical pollen index” (RNSA network) from 2016 to 2020, sale 
index of anti-allergic medications and pollution measures from the 
OCEV, République et Canton de Genève were used for comparison and 
analysis.  

Results: During the months of April and April 2020, there was an im-
pressive reduction of the air pollution never observed before. Despite 
high pollen counts, analysis of patients’ data showed a neat reduction of 
symptoms scores: both for frequency and severity, as well as in medi-
cation use. Global drop in sales of anti-allergic medications also corrobo-
rated these observations.  

Assertion: It is generally admitted that in pollen allergy, a clear correla-
tion exist between high clinical symptoms scores and high pollen 
counts. The divergence observed during the spring of 2020 bring 
stronger evidence that air pollution is an important co-factor in triggering 
pollen allergic reactions. 

P85 

Dynamics and functions of monocyte-derived cells at brain 
barriers during neuroinflammation  
D. Ivan1, S. Walthert1, G. Locatelli1 (1Bern CH)  

Background: In multiple sclerosis (MS), circulating monocytes invade 
the central nervous system (CNS) trafficking through different anatomi-
cal barriers. Monocytes interact with barrier-associated cells that lead to 
maturation to monocyte-derived macrophages, driving disease evolu-
tion. Surprisingly however, the dynamics of this key event remain under-
studied. 

Aim: We aimed to describe movement and functions of macrophages 
at the different CNS barriers, and understand how their pro- or anti-in-
flammatory functions are acquired. 

Methods: We employed transgenic mouse models of MS expressing 
reporter proteins indicative of pro-inflammatory (iNOS) or anti-inflamma-
tory (arginase-1) functions. We used intravital imaging to describe the 
real-time evolution of inflammation and in vitro paradigms mimicking 
trafficking of macrophages at brain barriers. 

Results: We described the evolution of inflammatory lesions in vivo 
from pre-clinical stages to the remission phase, showing functional 
changes in macrophages at a single-cell and population level. We could 
show barrier-specific differences in macrophage functions and highlight 
the role of the choroid plexus as an immigration gateway for tissue-in-
vading macrophages. We could also show that, depending on the dom-
inant cytokine environment, interaction with barriers cells can prime 
macrophages toward a pro- or anti-inflammatory state. 

Conclusions: Our work suggests novel mechanisms in the immigration 
pathways and phenotype acquisition by CNS-invading phagocytes during 
neuroinflammation. 

P86 

Retaining memory: Virtual memory CD8+ T cells as an adaptive 
mechanism of the ageing immune system  
M. Borsa1, N. Barandun2, F. Gräbnitz2, A. Oxenius2 (1Oxford GB; 2Zürich 
CH)  

Naïve T cell immunity is impaired during ageing, which impinges im-
mune responses reliant on diversity, including those necessary for effi-
cient vaccinations. As the deterioration of the naïve T cell repertoire is 
accompanied by an accumulation of virtual memory CD8+ T cells (TVM 
cells), we aimed to investigate the extent of their contribution to immun-
ity in the elderly. Using CD8+ T cells from P14 young and aged mice, we 
initially characterized that TVM cells (1) still proliferate upon TCR activa-
tion, (2) rely on both glycolysis and OXPHOS and (3) retain their ability to 
undergo asymmetric cell division, a mechanism known to contribute to 
T cell memory formation. In adoptive transfer experiments, these fea-
tures resulted in better survival and re-expansion upon LCMV infection 
in comparison to their naïve counterparts. Interestingly, the memory 
pool generated by TVM cells consisted mostly of KLRG1+ CD127+ cells, 
in contrast to the typical KLRG1- CD127+ memory derived from naïve T 
cells. Thus, we compared the transcriptional profile of these two distinct 
memory populations by RNAseq and observed a unique mixed effector-
memory signature in TVM-derived memory cells. Of relevance, these 
cells were able to survive in absence of antigen and build new memory 
responses upon antigenic re-challenge. Our results suggest that TVM 
cells are metabolically adapted to swiftly respond to environmental 
changes, and might represent an adaptation of the ageing immune sys-
tem to maintain a memory-like pool of cells in absence of previous anti-
gen encounter, while not compromising effector responses. 

P87 

mTOR signaling mediates ILC3-driven immunopathology  
F. Lehmann1, C. Teufel1, E. Horvath1, A. Peter1, C. Ercan1, S. Piscuoglio1, 
M. N. Hall1, D. Finke1 (1Basel CH)  

Innate lymphoid cells (ILCs) have a protective immune function at mu-
cosal tissues but can also contribute to immunopathology. Previous 
work has shown that the serine/threonine kinase mammalian target of 
rapamycin complex 1 (mTORC1) is involved in generating protective 
ILC3 cytokine responses during bacterial infection. However, whether 
mTORC1 also regulates IFN-γ-mediated immunopathology has not been 
investigated. In addition, the role of mTORC2 in ILC3s is unknown. Using 
mice specifically defective for either mTORC1 or mTORC2 in ILC3s, we 
show that both mTOR complexes regulate maintenance of ILC3s at 
steady state and pathological immune response during colitis. mTORC1 
and to a lesser extend mTORC2 promote proliferation of ILC3s in the 
small intestine. Upon activation, intestinal ILC3s produce less IFN-γ in 
the absence of mTOR signaling. During colitis, loss of both mTOR com-
plexes in colonic ILC3s results in reduced production of inflammatory 
mediators, recruitment of neutrophils and immunopathology. Similarly, 
treatment with rapamycin after colitis induction ameliorates the disease. 
Collectively, our data show a critical role for both mTOR complexes in 
controlling ILC3 cell numbers and ILC3-driven inflammation in the intes-
tine.  

P89 

Patterns of Immune Dysregulation in Primary 
Immunodeficiencies: A Systematic Review  
A. Mauracher1, E. Gujer1, L. Bachmann1, S. Güsewell2, J. Pachlopnik 
Schmid1 (1Zürich CH; 2St. Gallen CH)  

Aim: Immune dysregulation is as important as susceptibility to infection 
in defining primary immunodeficiencies (PIDs). Diagnosis of PIDs can be 
delayed—especially if a patient presents with immune dysregulation. So 
far there is no large report linking patterns of immune dysregulations to 
the underlying genetic defects. The objective of this work is to identify 
immune dysregulatory patterns associated with PIDs and to help clini-
cians to detect an underlying PID in certain patients with noninfectious 
inflammatory diseases. 

Method: A systematic literature review was performed. 
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Results: We included 186 articles that reported on n  =  745 patients. 
The most common immune dysregulation category was “autoimmun-
ity” (62%, n  =  463), followed by “intestinal disease” (38%, n  =  283) 
and “lymphoproliferation” (36%, n  =  268). Most patients (67%) had 1 
or more symptoms of immune dysregulation. Autoimmune hemolytic 
anemia, the most common autoimmune phenotype, was most fre-
quently reported in patients with LPS responsive beige-like anchor pro-
tein deficiency (when combined with hypogammaglobulinemia or gas-

trointestinal symptoms), activation-induced cytidine deaminase defi-
ciency (when combined with autoimmune hepatitis), or RAG1 deficiency 
(when it was the only symptom of immune dysregulation). Eczema, al-
lergies, and asthma were reported in 34%, 4%, and 4% of the patients, 
respectively. 

Conclusion: Patterns of immune dysregulation may help the physician 
to recognize specific PIDs. This systematic review provides clinicians 
with an overview to better assess patients with immune dysregulation.  

SYMPOSIUM 1A: BASIC IMMUNOLOGY ‒ AUTOIMMUNITY 

OP3 

SLAMF7 and CD38 as Possible New Therapeutic Targets on NK 
Cells for Systemic Lupus Erythematosus  
M. Humbel1, N. Fluder1, A. Horisberger1, C. Fenwick1, C. Ribi1, D. 
Comte1 (1Lausanne CH)  

Introduction: Systemic lupus erythematosus (SLE) is an autoimmune 
disease of unknown etiology and poorly understood pathophysiology. 
Natural killer (NK) cells are decreased and dysfunctional in SLE. Here, 
phenotypic, functional and immunometabolic alterations of SLE NK cells 
were examined to identify novel therapeutic targets. 

Methods: Phenotype and function of cryopreserved NK cell from SLE 
patients and matched healthy controls (HC), were analyzed by single cell 
mass cytometry, flow cytometry and by Seahorse XFe96 Analyzer. 

Results: SLE NK cells exhibited impaired cytokine production, degranu-
lation, cellular glycolysis and mitochondrial metabolism. Single cell mass 
cytometry showed that SLE NK cells displayed increased expression of 
CD38 and altered upregulation of SLAMF7 following activation com-
pared to HC. Engagement of SLAMF7 and CD38 with monoclonal anti-
bodies (mAb) restored NK function and promoted the killing of circulating 
plasma cells (cPC) in SLE and HC in vitro. Mechanically, we showed that 
anti-SLAMF7 primarily promotes mitochondrial respiration while anti-
CD38 enhances glycolysis in NK cells. 

Conclusion: SLAMF7 and CD38 are aberrantly expressed or regulated 
on SLE NK cells and using mAb against these receptors promotes NK 
cells’ mitochondrial metabolism and glycolysis, respectively. In addition, 
ligation with these mAbs enhances NK cell function (cytokine produc-
tion, degranulation), thus promoting the killing of cPC and reducing the 
production of autoantibodies. 

Targeting SLAMF7 or CD38 with mAbs could represent future therapeu-
tic targets in patients with SLE. 

OP4 

Characterization of autoreactive T cells in Guillain-Barré 
syndrome.  
L. Súkeniková1, F. Sallusto1, P. Ripellino2, B. Schreiner1, D. Latorre1 
(1Zurich CH; 2Lugano CH)  

Guillain-Barré syndrome (GBS) is considered an autoimmune disorder of 
the peripheral nervous system (PNS) in which the contribution of patho-
genic autoreactive T lymphocytes targeting PNS antigens has been 
strongly supported by in vivo studies. However, the underlying immune-
mediated mechanisms in humans are far from clear. The overall aim of 
this study is to gain insights into this issue by investigating the existence 
and providing an in-depth characterization of the autoreactive T cell re-
sponse in GBS patients during the acute and recovery phases of the 
disease. Flow cytometry analysis of ex-vivo PBMCs revealed increased 
frequencies in effector memory and TEMRA subsets among CD4+ and 
CD8+ T cells in GBS patients, thus pointing to an involvement of T cells 
in the disease. Notably, by using a recently established sensitive work-
flow based on ex vivo T cell screenings, generation of single T cell clones 
and TCR sequencing, here we reveal the existence of self-reactive T 
cells in GBS patients. Memory CD4+ T cells targeting self-antigens of the 
PNS were detected in all GBS patients analyzed so far, whereas they 
resulted almost absent in healthy controls. Moreover, by analyzing more 
than 250 autoreactive T cell clones, we found that these cells show a 
polyclonal TCR repertoire, target multiple epitopes of the self-antigens 
with some immunodominant regions and are mostly HLA-DR restricted. 
Collectively, our data provide the first description of self-reactive T cells 
directed against PNS myelin proteins in GBS patients, thus opening new 
perspective for biomedical application. 

SYMPOSIUM 1B: CLINICAL IMMUNOLOGY ‒ ALLERGY 

OP14 

Cytokine dominance in delayed drug hypersensitivity correlates 
with the clinical picture  
K. Kammermann1, O. Hausmann2, L. Jörg1, A. Gschwend1, B. 
Grabscheid1, L. Thoo1, D. Yerly1, W. Pichler1 (1Bern CH; 2Lucerne and 
Bern CH)  

Delayed drug hypersensitivities (DHRs) occur days to weeks after drug 
intake and manifest mostly as cutaneous exanthem reactions such as 
maculopapular drug eruption (MPE), although rarely, life-threatening re-
actions like drug rash with eosinophilia & systemic symptoms (DRESS), 
Stevens-Johnson syndrome (SJS) or toxic epidermal necrolysis (TEN) 
may occur. Since drug-induced exanthema can be very heterogenous, it 
may be difficult to distinguish severe MPE by confluent erythema and 
slightly elevated liver enzymes from DRESS, therefore additional labora-
tory parameters may support diagnosis. We aimed to define if the cyto-
kine profiles for these distinct clinical manifestations differed using an in 
vitro lymphocyte activation test (Cyto-LTT) by the culprit drug. Patient 
cohorts were recruited from two experienced allergologists and grouped 

by clinical features for MPE (n = 13), DRESS (n = 8) or SJS/TEN (n = 6). 
We analysed the concentrations of 5 cytokines covering either Th2 dom-
inant (IL-5/IL-13) or Th1 dominant (IFNγ, GranzymeB (GzB) & Granulysin 
(GL)) reactions after 7 days of culture. Cytokine secretions were highest 
in DRESS patients due to their systemic symptoms, with stimulation in-
dexes (SI) >10 for all cytokines versus untreated cultures. Although both 
Th1/2 cytokines are present in all the studied delayed DHRs, there is a 
dominance of IL-5 for DRESS, IFNγ/GzB for MPE, and GzB for SJS/TEN. 
In conclusion, the cytokine concentrations and dominance provided by 
Cyto-LTT could help clinicians identify the type of DHR in ambiguous 
situations to better guide their medical advice. 
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OP16 

Ligelizumab as add-on therapy for patients with anti-H1-
refractory CSU: Primary results of a placebo- and active-
controlled phase 2b dose-finding study  
M. Maurer1, A. Giménez-Arnau2, G. Sussman3, M. Manetsch4, J. 
Loeffler5, A. Barve6, T. Severin5, R. Janocha5 (1Berlin DE; 2Barcelona ES; 
3Toronto CA; 4Rotkreuz CH; 5Basel CH; 6East Hanover US)  

Introduction: This phase 2b study examined the efficacy and safety of 
ligelizumab in patients with CSU inadequately controlled with H1-antihis-
tamines (H1-AH) alone or in combination with H2-AH and/or leukotriene 
receptor antagonists. 

Method: Patients with moderate to severe CSU (Urticaria Activity Score 
[UAS7]≥16) were randomized to receive s.c. ligelizumab 24, 72 or 
240mg, omalizumab 300mg, or placebo every 4 weeks (q4w) over 20 
weeks, or a single dose of ligelizumab 120mg. The primary endpoint was 
complete hives response (Hives Severity Score [HSS7] = 0) at Wk12. 
Other endpoints assessed were the percentage of patients with UAS7 

= 0 and Dermatology Life Quality Index (DLQI) = 0–1 at Wks 4, 12 and 
20. 

Results: The primary objective of the study was achieved, with ligeli-
zumab demonstrating a dose-response relationship with respect to 
HSS7 = 0 at Wk12 (p<0.001). HSS7 = 0 response rates at Wk12 were 
30%, 51%, and 42% for ligelizumab 24, 72, and 240mg, respectively, 
vs. 26% for omalizumab, and 0% for PBO. These responses were main-
tained up to Wk20. High UAS7 = 0 and DLQI = 0–1 response rates were 
observed as early as Wk4; more patients were symptom-free (UAS7 = 
0) and reported marked improvement of their quality of life (DLQI = 0–
1) with ligelizumab 72 and 240mg vs omalizumab. Ligelizumab was well-
tolerated and the safety profile was comparable with that of omali-
zumab. 

Conclusion: In patients with moderate to severe CSU, ligelizumab ex-
hibited a clear dose response in HSS7 = 0 at Wk12. Compared with 
omalizumab 300mg, ligelizumab achieved higher efficacy across multi-
ple endpoints and showed comparable safety. 

SYMPOSIUM 1C: LABORATORY DIAGNOSTICS 

OP9 

Quantification of IL-1β with Electrochemical Biosensors by 
Electrochemical Impedance Spectroscopy (EIS), using Screen 
Printed Electrodes (SPE).  
J. Costa1, M. G. Sales2, M. Vogel1, M. Bachmann1 (1Bern CH; 2Coimbra 
PT)  

IL-1β is a key mediator of the inflammatory response. Overexpression 
of this cytokine or a defect in its inhibitory system may cause several 
chronic inflammatory conditions, such as Cryopyrin-Associated Periodic 
Syndromes (CAPS). These syndromes are commonly caused by gain-of-
function mutations in the gene coding for pyrins or cryopyrin, an inflam-
masomal protein that play key roles in the activation of IL-1 β, leading to 
its overexpression and to a state of chronic systemic inflammation. Ther 
main goal of our study is to the quantify IL-1β levels in serum patient 
samples and to follow therapy progress in patients with these condi-
tions. The problem is, however, that the serum concentrations of this 
cytokine are in the order of picogram/mL, below the detection range of 
most routinely used diagnostic techniques, such as Enzyme-Linked Im-
munosorbent Assay (ELISA). 

Electrochemical biosensors have been presented as a reliable possibility 
to detect cytokines in the order of tens’s of fg/ml. In our preliminary re-
sults, we incorporate a biorecognition element, composed by mab-anti-
IL-1β and Type 2 receptor to detect IL-1β in PBS solutions. The results 
were obtained by electrochemical circuit fit analysis of EIS, providing a 
signal/concentration ratio suited to quantify this cytokine in diluted hu-
man sera. Sensitivity achieved were IL-1β concentrations of 100 fg/mL, 
1000 times higher than conventional ELISA methods. Other advantages, 
such as low-cost fabrication, small size and portable devices may allow 
quick and easy to use, making this technology attractive for clinical ap-
plication. 

OP11 

Highly specific and reliable in vitro diagnostic analysis of 
memory T and B lymphocytes in a Swiss cohort of Covid-19 
patients  
L. Thoo1, P. Gumowski2, K. Kammermann1, O. Hausmann3, W. Pichler1, 
D. Yerly1 (1Bern CH; 2Meyrin, Geneva CH; 3Lucerne and Bern CH)  

The 2019 novel SARS-CoV-2 pandemic has claimed many lives and dis-
rupted people’s quality of life. Diagnostic tests not only confirm past ex-
posure but offer key information to guide patients’ healthcare options. 
Current diagnostics for SARS-CoV-2 virus presence or antibodies lack 
evidence of longer-lasting cellular immunity, partly due to more complex 
cell culture-based techniques compared to serological tests. We aimed 
to (1) develop an in vitro flow cytometric diagnostic immunoassay and 
(2) determine if lasting memory helper CD4 and cytotoxic CD8 T cell 
activations are distinct between unexposed and convalescent individu-
als. Peripheral blood mononuclear cells (PBMCs) isolated from whole 
blood of unexposed (n = 10) or convalescent (n = 30) individuals were 
cultured for 5 days with individual SARS-CoV-2 recombinant proteins or 
self-designed peptides including the spike, membrane and nucleocapsid 
proteins. Specific activation of memory T cells and B cells against SARS-
CoV-2 antigens were determined by the upregulation of activation mark-
ers (CD4 T cells: CD134+ CD137+; CD8 T cells: CD69+ CD137+; CD19 B 
cells: CD38+). We show both activated T cells and B cells are detectable 
against all tested antigens, and distinguishable between unexposed and 
convalescent individuals up to 11 months post-infection. Therefore, with 
this diagnostic tool, we propose that it would benefit immunocompro-
mised individuals who are unable to mount sustained antibody re-
sponses, and to study immune correlates of protection, thus enhancing 
knowledge of the Covid19 disease in a wider range of patient groups.

  



ANNUAL CONGRESS SSAI, AUGUST 19‒20, 2021 23 S 
 

 

 
Swiss Medical Weekly 2021;151 (Suppl. 251) ● www.smw.ch Published under the CC license “Attribution – Non-Commercial – No Derivatives 4.0”. 

SYMPOSIUM 2A: BASIC IMMUNOLOGY ‒ B CELL RESPONSES 

OP10 

Mild COVID-19 elicits early functional plasmablasts and long-
term memory B cells while sustaining neutralizing antibody 
titers  
P. A. Martinez Murillo1, B. Meyer1, C. Eugercios Manzanas1, G. 
Blanchard-Rohner1, A. Huttner1, I. Eckerle1, M. Vono1, E. Von Dach1, J. 
Villard1, A. Didierlaurent1, C. A. Siegrist1, C. Eberhardt1 (1Geneva CH)  

Aim: Evaluate the kinetics of antibody, plasmablasts (PB) and memory 
B cells (MBCs) from day 7 up to 8 months following mild COVID-19.  

Methods: This observational study enrolled 31 RT-PCR confirmed acute 
mild COVID-19 patients longitudinal followed ups at six visits: 0, +7, +14, 
+28, +56 and +200 days post onset of symptoms (dpos). Antibodies 
against S1 domain of the spike and N (nucleocapside) proteins of SARS-
CoV-2 were evaluated using ELISA, while neutralization was quantified 
by a commercially available surrogate (sVNT) assay. Specific PB and 
MBC were assessed by ELISPOT. 

Results: During mild COVID-19, anti-S1, anti-N as well as neutralizing 
antibodies were elicited during the first 3 weeks pos, reached a peak 
between 20-30 dpos and decayed slowly, however 80% of patients had 
detectable neutralizing antibodies at +200 dpos. S1-specific IgA and IgM 
PB reached their peak around +14 days while IgG slow increased. All 
patients developed anti-S1 IgG MBCs by one month that peaked at 49 
dpos and remained stable up to 245dpos; anti-N IgG MBCs kinetics was 
similar but their magnitude was reduced. We next correlated humoral 
with cellular immune responses and found that anti-S1 IgG and IgA titers 
at visits +14 and +28 days correlated with plasmablast, while there was 
a poor correlation between antibody titers and MBCs at visit +56 days 
that was lost at visit +200 days. 

Conclusion: Mild COVID-19 elicits early and long lasting neutralizing an-
tibodies. Antigen-specific PB correlated with early antibody titers, while 
specific MBCs frequencies were stable and independent of antibody ti-
ters up to 245 dpos. 

OP23 

Low-affinity but high-avidity interactions may offer an 
explanation for allergen-cross-reactivity  
X. Chang1, L. Zha2, A. Wallimann1, M. Mohsen1, P. Krenger1, X. Liu2, M. 
Vogel1, M. Bachmann1 (1Bern CH; 2Hefei CN)  

Aim: Allergy is global disease with overallfrequencies of >20%. Symp-
toms vary from irritating local itching to life-threatening systemic ana-
phylaxis. Even though allergies are allergen-specific, there is a wide 
range of cross-reactivities (e.g. apple and latex) that remain largely unex-
plained. Given the abilities of low affinity IgG antibodies to inhibit mast 
cells activation, here we elucidate the minimal affinity of IgE antibodies 
to induce type I hypersensitivity. 

Methods: Three mature (high affinity) IgE antibodies recognizing three 
distinct epitopes on Fel d 1, the major cat allergen, were back-mutated 
to germline conformation, which bind to Fel d 1 with low affinity. The 
ability of these IgE antibodies to activate mast cells in vitroand in vivow-
ere tested. 

Results: We demonstrate that affinities as low as 10-7M are sufficient 
to activate mast cells in vitroand drive allergic reactions in vivo. Low af-
finity IgE antibodies are able to do so, since they bind allergens bivalently 
on the surface of mast cells, leading to high-avidity binding. 

Conclusions: These results suggest that the underlying mechanism of 
allergen-cross-reactivity may be low-affinity but high-avidity binding be-
tween IgE antibodies and cross-reactive allergen. 

SYMPOSIUM 2B: CLINICAL IMMUNOLOGY ‒ INFLAMMATION 

OP17 

Investigation of the PI3K-dependent inflammation in chronic 
inflammatory pulmonary disease  
J. Yeoh1, M. H. Wasmer1, N. Kirschke1, L. F. Mager2, S. Berezowska1, 
C. von Garnier1, M. Noti1, P. Krebs1 (1Bern CH; 2Calgary CA)  

Aim: Airway inflammatory diseases like asthma and chronic obstructive 
pulmonary disease (COPD) are common disorders of increasing preva-
lence, for which no curative therapies currently exist. The phosphoinosi-
tide-3 kinase (PI3K) is often hyperactivated in these chronic lung inflam-
matory disorders (CLID), and it is therefore a candidate therapeutic tar-
get. 

Methods: As a model of CLID, we used mice with a genetic deficiency 
in a phosphatase regulating the PI3K pathway, which develop a sponta-
neous lung inflammation. To validate our results from the mouse model, 
we used frozen or fresh lung samples from COPD patients. We per-
formed flow cytometry, transcriptomic analysis and cell transfer studies 
to study lung-infiltrating immune populations. 

Results: In the mouse model, we found that genetic ablation of IL-33 
signaling or of lymphoid immune cells prevented lung disease develop-
ment in animals with hyperactivated PI3K pathway. However, lung infil-
trations were re-established upon intranasal transfer of a specific lym-
phocyte population into CLID-rescued mice. Lack of PI3K pathway-reg-
ulating phosphatase correlated with a hyperactivated phenotype of 
specific lymphocytes populations. In humans, expression of the PI3K 
pathway-regulating phosphatase was inversely correlated to COPD pro-
gression. 

Conclusion: By identifying the central role of a specific inflammatory 
pathway and a particular immune cell type for PI3K-dependent chronic 

lung inflammatory, our study underpins new potential targets for asthma 
or COPD. 

OP22 

Alveolar macrophages strictly rely on GM-CSF from alveolar 
epithelial type 2 cells after birth and throughout adulthood  
J. Gschwend1, S. Sherman1, F. Ridder1, X. Feng1, H. E. Liang2, B. 
Becher1, C. Schneider1, R. M. Locksley2 (1Zürich CH; 2San Francisco 
US)  

Aims. Programs defining tissue-resident alveolar macrophage (AM) 
identity depend on local environmental cues. GM-CSF (CSF2) is a crucial 
niche signal for the development of AMs, which are absent in mice de-
ficient in that signaling axis. However, evidence to functionally link com-
ponents of the intercellular crosstalk between AM precursors and their 
niche remains scarce. 

Methods & Results. Using an in-house created GM-CSF reporter mouse 
(Csf2fl-tdTom), we profiled pulmonary GM-CSF expression, which we de-
tected in both immune cells, including group 2 innate lymphoid cells and 
γδ T cells, as well as alveolar epithelial cells type 2 (AT2s). AT2 lineage-
specific constitutive (SPCCre;Csf2fl-tdTom) and tamoxifen-inducible (SPCCre-

ERt2;Csf2fl-tdTom) Csf2 deletion revealed the non-redundant function of 
AT2-derived GM-CSF in establishing the postnatal AM compartment and 
maintaining AMs in adult lungs. 

Conclusion. Our results unequivocally demonstrate that AMs are criti-
cally reliant not on hematopoietic GM-CSF but rather on epithelial GM-
CSF derived from AT2s, both for development and for maintenance of 
the mature AM population. 
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SYMPOSIUM 2C: CLINICAL IMMUNOLOGY ‒ IMMUNE REGULATION 

OP5 

c-Maf expression induces memory-like features in mouse and 
human ILC2 enforcing their type 2 functional identity  
S. Trabanelli1, G. Ercolano1, T. Wyss2, A. Gomez-Cadena1, C. Imbratta2, 
M. Leblond2, M. Falquet1, V. Salvestrini3, A. Curti3, O. Adotevi4, C. 
Jandus1, G. Verdeil5 (1Geneva CH; 2Lausanne CH; 3Bologna IT; 
4Besançon CH; 5Epalinges CH)  

Group 2 innate lymphoid cells (ILC2s) are involved in type 2 inflammatory 
diseases such as allergy. In response to repeated allergen inhalations, 
lung epithelial cells secrete innate cytokines that activate ILC2s to re-
lease interleukin-5 (IL-5) and interleukin-13 (IL-13) resulting in eosinophil 
infiltration, mucus hyper-production, and airway hyperreactivity. Beside 
GATA3, very little is known about the role of specific transcription factors 
in the regulation of ILC2 functions. Here we identify c-Maf as an activa-
tion-induced, crucial regulator of ILC2 function and identity. Both mouse 
and human c-Maf deficient ILC2s are impaired in IL-5 and IL-13 produc-
tion. Transcriptomic analysis revealed not only a reduced expression of 
type 2 associated genes in the absence of c-Maf, but also of genes in-
volved in innate memory formation. Indeed, mouse and human c-Maf 
deficient ILC2s failed to respond more vigorously upon re-challenge. Our 
results indicate that c-Maf is a core node that connects immature to 
primed/trained ILC2s. 

OP7 

CD85k Contributes to Regulatory T Cell Function in Chronic Viral 
Infections  
A. Estrada Brull1, F. Rost1, J. Oderbolz1, F. R. Kirchner1, S. Leibundgut-
Landmann1, A. Oxenius1, N. Joller1 (1Zürich CH)  

Regulatory T cells (Tregs) prevent excessive immune responses and 
limit immune pathology upon infections. To fulfill this role in different 
immune environments elicited by different types of pathogens, Tregs 
undergo functional specialization into distinct subsets. During acute type 
1 immune responses, type 1 Tregs are induced and recruited to the site 
of ongoing Th1 responses to efficiently control Th1 responses. How-
ever, whether a similar specialization process also takes place follow-
ing chronic infections is still unknown. In this study, we investigated 
Treg specialization in persistent viral infections using lymphocytic chori-
omeningitis virus (LCMV) and murine cytomegalovirus (MCMV) infection 
as models for chronic and latent infections, respectively. We identify 
CD85k as a Th1-specific co-inhibitory receptor with sustained expres-
sion in persistent viral infections and show that recombinant CD85k in-
hibits LCMV-specific effector T cells. Furthermore, expression of 
the CD85k ligand ALCAM is induced on LCMV-specific and exhausted T 
cells during chronic LCMV infection. Finally, we demonstrate that type 1 
Tregs arising during chronic LCMV infection suppress Th1 effector cells 
in an ALCAM-dependent manner. These results extend the current 
knowledge of Treg specialization from acute to persistent viral infections 
and reveal an important functional role of CD85k in Treg-mediated sup-
pression of type 1 immunity. 

SYMPOSIUM 3A: BASIC IMMUNOLOGY ‒ TUMOR IMMUNOLOGY 

OP2 

HLA-DRB1*04 associated chronic inflammation and extracellular 
matrix-specific autoimmunity following inadvertent periarticular 
influenza vaccination  
J. R. Hirsiger1, G. Tamborrini1, D. Harder1, G. R. Bantug1, G. Hoenger1, 
M. Recher1, C. Marx2, Q. Z. Li3, I. Martin1, C. Hess1, A. Scherberich1, T. 
Daikeler1, C. T. Berger1 (1Basel CH; 2Zürich CH; 3Texas US)  

Aim: Inadvertent vaccine injection into periarticular shoulder tissue can 
cause inflammatory tissue damage (‘shoulder injury related to vaccine 
administration, SIRVA). Thus, this accident provides a human model to 
study if vaccine induced pathogen-specific immunity accompanied by an 
inflammatory insult may trigger autoimmunity. 

Methods: We studied 16 otherwise healthy adults with suspected 
SIRVA following a single influenza immunization campaign. We per-
formed ultrasound, immunophenotypic analyses, HLA-typing, and anti-
gen-specific immunoassays. Vaccine-related bone-toxicity and T cell/os-
teoclast interactions were assessed in vitro. 

Results: In 12/16 we found inflammatory tissue damage on imaging, 
including bone erosions in 6. Tissue damage was associated with a 
strong peripheral blood T and B cell activation and extracellular matrix-
reactive autoantibodies (autoantigen microarray). Subjects with erosions 
were HLA-DRB1*04 positive and showed extracellular matrix-reactive 
HLA-DRB1*04 restricted T cell responses targeting heparan sulfate pro-
teoglycan. Antigen-specific T cells potently activated osteoclasts via 
RANK/RANK-L, and the osteoclast activation marker Trap5b was high in 
sera of patients with an erosive shoulder injury. In vitro, the vaccine com-
ponent alpha-tocopheryl succinate recapitulated bone toxicity. 

Conclusion: Vaccine misapplication, genetic predisposition, and vaccine 
components contribute to the inflammatory mechanism of SIRVA. De-
spite autoreactive B and T cell responses, SIRVA was not associated 
with progression to autoimmune disease during follow-up. 

OP24 

PD-L1 Incorporation within HIV Virions Contribute to 
Functionally Impair T-Follicular Helper Cells  
O. Munoz1, R. Banga1, F. A. Procopio1, A. Mastrangelo1, K. Ohmiti1, J. 
Daraspe1, C. Fenwick1, A. Ciuffi1, C. Genoud1, G. Pantaleo1, M. Perreau1 
(1Lausanne CH)  

Background: Lymph node germinal center (GC) T follicular helper (Tfh) 
cells are functionally impaired during HIV infection despite the relatively 
low level of immune checkpoint ligand (IC-L) expression in GC area. We 
therefore hypothesized that the source of IC-Ls interfering with Tfh cell 
functionality might be dependent on membrane-bound extracellular ves-
icles such as exosomes and/or HIV virions. 

Results: We showed that HIV virions represent the major source 
(>70%) of PD-L1+ extracellular vesicles as compared to exosomes in 
plasma of viremic HIV-infected individuals (P<0.01), which translated 
into a significant increase of soluble plasmatic PD-L1 levels (P<0.01). 
Furthermore, PD-L1 incorporation within plasmatic HIV virions was more 
frequently detected than HLA-DR (PD-L1 = 37.5%; HLA-DR = 23.3%; 
P<0.01), demonstrating the preponderance of this phenomenon in vivo. 
Since HIV virions can circulate throughout the body via the blood and 
lymphatic circulation and accumulate at specific sites such as the follic-
ular dendritic cell network, we therefore assessed the potential impact 
of PD-L1+ virions on CD8 T cell and Tfh cell functions in vitro. We 
showed that in vitro produced PD-L1+ HIV virions, but not PD-L1- HIV 
virions, significantly reduced CD8 T cell and Tfh cell proliferation 
(P<0.05), which was fully restored in presence of anti-PD-L1/2 blocking 
MAb treatment. 

Conclusion: Taken together, the present study unveils a mechanism by 
which HIV specifically exploits the regulatory potential of IC-Ls to sys-
temically suppress the immune system during the course of HIV infec-
tion. 
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SYMPOSIUM 3B: CLINICAL IMMUNOLOGY ‒ LINDENMANN SYMPOSIUM FOR INNATE IMMUNITY 

OP8 

Autophagy proteins in the restriction of Kaposi’s Sarcoma-
Associated Herpesvirus Entry  
K. Schmidt1, C. Montespan1, C. Münz1 (1Zurich CH)  

Autophagy is an evolutionarily conserved cellular degradation process. 
When microorganisms enter the cytosol, defense mechanisms are trig-
gered that use autophagy cargo receptors to direct the pathogens via 
xenophagy to lysosomal degradation. One such pathogen and the model 
organism in this study is Kaposi’s sarcoma-associated herpesvirus 
(KSHV), which is a human oncogenic ɣ-herpesvirus associated with sev-
eral malignancies. Numerous studies demonstrate the antiviral role au-
tophagy plays upon lytic reactivation of KSHV, however little is known 
about the role of autophagy upon KSHV’s entry into host cells. Using U-
2 OS human epithelial cells, we show that the lipidation of microtubule-
associated protein light chain 3 (LC3) is induced upon KSHV entry. We 
show that several autophagy-related proteins (ATG) are recruited to en-
docytosed KSHV particles, as well as autophagy receptors p62 and nu-
clear dot protein 52 kDa (NDP52). We also show that when autophagy 
is chemically inhibited at the time of KSHV entry, KSHV infection seems 
to increase, indicating that autophagy has an antiviral role on KSHV. We 
also observe that galectin-8 is recruited to KSHV upon entry. Thus, we 
hypothesize that galectin-8 may be recruited to glycans exposed on vi-
rus-damaged endosomes, and that NDP52 then binds to galectin-8, 
thereby recruiting the autophagy machinery to clear the damaged endo-
some and the pathogenic content therein. 

OP18 

Multisystem Inflammation and Susceptibility to Viral infections 
in Human ZNFX1 Deficiency  
S. Vavassori1, C. Janet2, F. Laura Eva3, H. Veronika1, O. Lennart1, J. 
Pascal1, F. Christopher J4, P. Seraina1, G. Xianfei5, S. Luise5, W. Matias5, 
H. Julia5, M. Maria Elena5, Z. Ying6, E. George7, G. Michael T.8, F. 
Maria5, O. Heymut9, K. Thomas9, K. Christina9, O. Heike9, F. Patrick10, A. 

Abduarahman2, P. Craig2, E. Megan2, W. Sabrina2, R. Tamar2, P. Raquel1, 
M. Tommaso1, K. Danil1, K. Verena2, S. Naveen11, V. H. Sandra12, K. 
Christian12, B. Ulrich12, L. Dominic13, K. F. Andreas14, S. Martin3, H. 
Michael1, S. Ekkehard15, H. Steffen15, H. Karsten3, G. Charlotte3, B. 
Barbara1, L. Guido1, G. Tayfun1, B. Michael6, K. Raimund1, S. Christian13, 
H. Friedhelm2, R. H. Simone16, M. Solange17, W. Achim1, K. Hundeep18, 
E. Stephan3, H. Sebastian18, G. Raif2, R. Tony6, G. Matthias5, J. 
Pachlopnik Schmid1 (1Zurich CH; 2Boston US; 3Freiburg DE; 4Brisbane 
AU; 5Munich DE; 6Sydney AU; 7Sydney AT; 8Queensland AU; 9Münster 
DE; 10Winnipeg CA; 11Cairo EG; 12Hannover DE; 13Heidelberg DE; 14Aarau 
CH; 15Tübingen DE; 16Würzburg DE; 17Geneva CH; 18Basel CH)  

Recognition of viral nucleic acids is one of the primary trigger for a type 
I interferon-mediated antiviral response. Inborn errors of type I interferon 
immunity can be associated with increased susceptibility to viral infec-
tions. NFX1-type zinc-finger-containing 1 (ZNFX1) is an interferon-stimu-
lated dsRNA sensor that was recently found to restrict the replication of 
RNA viruses in mice. ZNFX1’s role in the human immune response is 
not known. We studied 15 patients from 8 families with an autosomal 
recessive immunodeficiency characterized by severe infections by both 
RNA and DNA viruses and virally triggered inflammatory episodes with 
hemophagocytic-lymphohistiocytosis-like disease, early-onset seizures, 
renal and lung disease. Deleterious homozygous and compound hetero-
zygous ZNFX1 mutations were identified in all 13 analyzed patients. 
Stimulation of patient-derived cells with synthetic ds nucleic acids was 
associated with a deregulated pattern of expression of interferon-stimu-
lated genes (ISGs), linked to changes in the half-life of ISGs mRNA, re-
sulting in poorer clearance of virus infections. Therefore, ZNFX1 has an 
important regulatory role in responses to ds nucleic acids stimuli follow-
ing viral infections. ZNFX1 deficiency predisposes to severe viral infec-
tions and multisystem inflammatory diseases. Therefore, clinicians 
should screen for biallelic ZNFX1-mutations in patients with severe viral 
infections and signs of virally triggered hemophagocytic-lymphohistio-
cytosis-like disease with hepatitis, encephalopathy, interstitial lung dis-
ease, and/or microangiopathy. 

SYMPOSIUM 3C: CLINICAL IMMUNOLOGY ‒ NOVEL BIOLOGICS IN IMMUNOTHERAPY 

OP1 

Development of a compartment locked IL-12 version with 
increased tissue retention and minimal peripheral exposure for 
local glioblastoma therapy  
L. Schellhammer*1, M. Beffinger*1, S. Deplazes1, T. Shekarian2, A. 
Wachnovicz2, I. Zimmermann3, P. Egloff3, T. Buch1, M. Seeger3, G. 
Hutter2, J. Vom Berg1 (1Schlieren CH; 2Basel CH; 3Zurich CH)  

Recent clinical studies in glioblastoma (GBM) confirmed the potency of 
local IL-12 therapy, but also brought back safety concerns of systemic 
toxicity. Fusion with an IgG4 Fc region increases the tissue retention of 
IL-12; but could also confer export into the blood and subsequent sys-
temic recycling through the neonatal Fc receptor (FcRn), leading to po-
tentially toxic IL-12 serum levels. 

We assessed the expression of FcRn in human and murine GBM and its 
role in IL-12Fc tissue retention and systemic exposure upon local deliv-
ery. Human or murine IL-12Fc was injected in GBM-bearing or naïve wt 
or FcRn-humanized mice continuously or as bolus via convection-en-
hanced delivery (CED). We screened combinations of amino-acid substi-
tutions at the (IL-12)Fc: FcRn binding interface to abolish interaction. 
Brain and blood concentrations were assessed via ELISA or cytokine 
bead arrays. FcRn affinity was measured by SPR/ELISA and bioactivity 
tested on PBMCs and human GBM explant cultures. 

FcRn is upregulated in human and mouse GBM and contributes to brain 
export and peripheral recycling of IL-12Fc in the blood. IL-12Fc with ab-
rogated FcRn binding is fully functional and appears brain compartment 
locked (CL) as it exhibits enhanced tissue retention and reduced serum 
levels upon local injection. Compared to non-modified IL-12(Fc), CL IL-

12Fc shows significantly higher efficacy at negligible systemic footprint 
in late stage murine GBM. 

The novel CL Fc-modifications may present a promising avenue to in-
crease efficacy and tolerability of biologics for local therapy of CNS dis-
eases also beyond GBM. 

OP6 

Anti-CD20 rituximab IgG1, IgG3 and IgG4 but not IgG2 subclass 
differentially trigger Ca2+ mobilization and cytotoxicity in human 
NK cells  
M. Freitas Monteiro1, M. Papaserafeim1, A. Réal1, G. L. Puga Yung1, J. 
D. Seebach1 (1Geneva CH)  

Antibody-dependent cellular cytotoxicity (ADCC) plays a key role in trans-
plant rejection, cancer immunotherapy, and autoimmunity. CD16 
(FCGR3A) expressed on Natural killer (NK) cells mediates this effector 
function. However, molecular interactions of IgG subclasses with CD16 
remain elusive. 

Aim: To examine the role of IgG subclasses and the FCGR3A V158F 
single nucleotide polymorphism (SNP) on Ca2+ signaling and NK cell-me-
diated ADCC against Daudi target cells induced by anti-CD20 rituximab 
in vitro. 

Methods: Human NK cells were purified from donors with different 
FCGR3A V158F SNP. Calcium mobilization was analyzed with calcium 6-
QF-labelled NK cells, while binding, cytokine production, and degranula-
tion by flow cytometry, ADCC by non-radioactive TDA release assays. 
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Results: Induction of Ca2+ signaling, degranulation, intracellular cytokine 
production, and ADCC was observed for IgG1 and IgG3, to a lesser de-
gree for IgG4, but not for IgG2. Compared to carriers of the low-affinity 
FF variant of the V158F SNP, binding of IgG1 and IgG3 to NK cells from 
VV and VF donors was 2 to 3-folds higher. Variations of FCGR3A SNP 
among the eight tested donors revealed no significant differences of 
Ca2+ signaling and degranulation; however, ADCC was weaker in donors 
with the low-affinity FF variation. 

Conclusions: This is the first study correlating Ca2+ signaling and NK cell-
mediated ADCC triggered by the four IgG subclasses with the FCGR3A 
V158F SNP. Our findings indicate important differences in the interac-
tions of IgG subclasses with CD16 but no major impact of the FCGR3A 
V158F SNP. 

SYMPOSIUM 4A: BASIC IMMUNOLOGY ‒ ZINKERNAGEL SYMPOSIUM ON ANTI-VIRAL IMMUNOLOGY 

OP13 

Human tissue resident memory T cells arise during Epstein Barr 
virus infection in a humanized mouse model  
D. Kirchmeier1, K. Zens1, Y. Deng1, B. Chatterjee1, A. Murer1, N. Caduff1, 
C. Muenz1 (1Zuerich CH)  

Epstein Barr virus (EBV) contributes to up to 2% of all tumors worldwide. 
At the same time, more than 90% of healthy individuals carry EBV per-
sistently without showing clinical symptoms. A major contribution to the 
control of viruses are immune memory cells. Specifically, memory CD8+ 
T cells can recognize EBV-infected cells during both latent and lytic in-
fection. However, a detailed understanding of how different memory 
CD8+ T cells develop during EBV infection and which phenotype they 
acquire is still lacking. 

Using humanized mice, we established an intranasal infection model 
with Luciferase-carrying EBV. This enables us to visualize the virus loca-
tion in different tissues and relate it to the memory CD8+ T cell pheno-
type revealed by flow cytometry and single-cell transcriptomics. 

We found that EBV initially locates to the nasal-associated lymphoid tis-
sues (NALT). The murine NALT represents the predominant lymphoid 
organ in the nasal cavity and is equivalent to human tonsils, where EBV 
can induce periodic waves of lytic replication. We discovered that only 
in presence of EBV in the NALT, tissue resident memory CD8+ T cells 
(TRM cells) establish. 

Since resident memory T cells are thought to react rapidly upon reen-
counter of the antigen and orchestrate the local immune response ac-
cordingly, we suggest that these TRM cells can control EBV upon sec-
ondary infection and local reactivation. A deeper understanding of these 

cells will provide valuable insights into how individuals can control per-
sistent viral infections throughout life. 

OP15 

Viral Infections License CD4+ T Cells for Antigen‐Independent 
Recruitment and Activation  
N. Yassini1, N. Rakebrandt1, A. Kolz2, M. Schorer1, K. Lambert1, Z. 
Balázs1, M. Krauthammer1, A. Peters2, N. Joller1 (1Zurich CH; 2Munich 
DE)  

Epidemiological data suggest that previous infections can alter an indi-
vidual’s susceptibility to unrelated diseases. Nevertheless, the underly-
ing mechanisms are not completely understood. One key feature of the 
immune system that is likely contributing to changes in susceptibility is 
the formation of memory. To study the potential contribution of memory 
CD4+ T cells to heterologous immunity, we challenged mice with a local 
bacterial pathogen after they had cleared an acute viral infection. We 
identified a subset of memory CD4+ T cells that were preferentially re-
cruited to the site of infection and reduced the bacterial burden through 
IFN-γ secretion as early as three days post infection. We could confirm 
the antigen-independent nature of this innate-like cytokine response by 
utilizing TCR-transgenic memory CD4+ T cells. Besides helping the host 
to clear a pathogenic challenge, these virus-specific memory CD4+ T 
cells could also accelerate disease onset in an autoimmune model of 
multiple sclerosis. Taken together, we uncovered that infection-induced 
changes in T helper cells can license them to mount an innate-like re-
sponse that alters susceptibility to heterologous diseases. 

SYMPOSIUM 4B: CLINICAL IMMUNOLOGY ‒ VACCINATION 

OP20 

Isocitrate dehydrogenase 2 inhibition induces memory CD8+ T 
cells with enhanced antitumor function  
A. Jaccard1, T. Wyss2, F. Franco1, G. Gyülvészi3, P. C. Ho1, P. Romero1, 
M. Wenes1 (1 Epalinges CH; 2Lausanne CH; 3Schlieren CH)  

The differentiation into effector and memory CD8+ T cell subsets was 
shown to be associated with specific metabolic pathways to sustain 
their bioenergetics needs. Although T cell glucose utilization is well char-
acterized, the reasons of enhanced glutamine usage upon T cell activa-
tion remain unclear. 

We found that effector CD8+ T cells, in addition to oxidizing, also reduc-
tively carboxylate glutamine, a pathway described in cancer cells to 
maintain rapid lipid synthesis for cell proliferation. Interfering with reduc-
tive carboxylation by genetic deletion of isocitrate dehydrogenase 2 
(IDH2), the enzyme mediating this reaction in the mitochondria, led to 
increased T cell memory differentiation upon infection in mice. Pharma-
cological IDH2 inhibition during in vitro CD8+ T cell expansion also in-
duced memory features and strongly enhanced antitumor activity upon 
adoptive cell transfer (ACT) into tumor-bearing mice. Mechanistically, 
IDH2 inhibition caused a disequilibrium in metabolites associated with 
histone modifications, which increased chromatin accessibility at genes 
required for memory formation and function. Restoring this metabolite 

balance or preventing the epigenetic modifications abrogated the en-
hanced T cell memory differentiation and antitumor activity induced by 
IDH2 inhibition. 

These results propose a novel strategy to promote stable memory T cell 
differentiation by epigenetic processes induced by metabolic reprogram-
ming during T cell expansion and might be exploited for ACT immuno-
therapy against cancer. 

OP21 

Bedside formulation of a personalized multi-neoantigen vaccine 
against mammary carcinoma  
M. Mohsen1, D. Speiser2, J. Michaux2, H. Pak2, B. J. Stevenson2, M. 
Vogel1, V. P. Inchakalody3, S. de Brot1, G. Coukos2, S. Dermime3, M. 
Bassani-Sternberg2, M. Bachmann1 (1Bern CH; 2Lausanne CH; 3Doha 
QA)  

Background: Neoantigens are attractive targets for cancer immunother-
apy. The current study aimed at developing an optimized personalized 
multi-target vaccine using short or long neoantigenic peptides utilizing 
virus-like particles (VLPs) as an efficient vaccine platform. 

Methods: Here we identified mutations of murine mammary carcinoma 
cells by integrating mass spectrometry-based immunopeptidomics and 
whole exome sequencing. Neoantigenic peptides were synthesized and 
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covalently linked to virus-like nanoparticles using a Cu-free click-chemis-
try method for easy preparation of vaccines against mouse mammary 
carcinoma. 

Results: As compared to short peptides, vaccination with long peptides 
was superior in the generation of neoantigen-specific CD4+and CD8+T 
cells which readily produced IFN-gand TNF-a. The resulting anti-tumour 
effect was associated with favourable immune re-polarization in the tu-
mour microenvironment through reduction of myeloid-derived suppres-
sor cells. Vaccination with long neoantigenic peptides also decreased 
post-surgical tumour recurrence and metastases, and prolonged mouse 
survival, despite the tumour’s low mutational burden. 

Conclusion: Integrating mass spectrometry-based immunopeptidomics 
and whole exome-sequencing is an efficient technique for identifying 
neoantigenic peptides. A multi-target VLP-based vaccine shows a prom-
ising anti-tumour results in an aggressive murine mammary carcinoma 
cell line. Future clinical application using this strategy is readily feasible 
and practical, as click-chemistry coupling of personalized synthetic pep-
tides to the nanoparticles can be done at the bedside directly before 
injection. 

SYMPOSIUM 4C: CLINICAL IMMUNOLOGY ‒ MICROBIOTA 

OP12 

Epithelium-autonomous NAIP/NLRC4 prevents TNF-driven 
inflammatory destruction of the gut epithelial barrier in 
Salmonella-infected mice  
S. Fattinger1, P. Geiser2, P. Samperio Ventayol2, M. L. Di Martino2, M. 
Furter1, B. Felmy1, E. Bakkeren1, A. Hausmann1, M. Barthel-Scherrer1, 
E. Gül1, W. D. Hardt1, M. Sellin2 (1Zürich CH; 2Uppsala SE)  

Aim: The gut epithelium is a critical protective barrier. Its NAIP/NLRC4 
inflammasome senses infection by Gram-negative bacteria, including 
Salmonella Typhimurium (S.Tm) and promotes expulsion of infected en-
terocytes. During the first ~12-24h, this reduces mucosal S.Tm loads at 
the price of moderate enteropathy. It remained unknown how this 
NAIP/NLRC4-dependent tradeoff would develop during subsequent in-
fection stages. We hypothesized that the prompt NAIP/NLRC4-
dependent removal of infected enterocytes is crucial to avoid an over-
shooting pro-inflammatory response of the gut mucosa causing sever 
enteropathy at late stage infection.  

Methods: To test this hypothesis, we orally infected full-body and tis-
sue-specific knockout mice with S.Tm and assessed the impact and 
compartmentalization of the mucosal NAIP/NLRC4 defense over time 
using fluorescent microscopy.  

Results: In NAIP/NLRC4-deficient mice, S.Tm elicited severe enteropa-
thy within 72h, characterized by elevated mucosal TNF (>20pg/mg) pro-
duction from bone-marrow-derived cells, reduced regeneration, exces-
sive enterocyte loss, and a collapse of the epithelial barrier. TNF-
depleting antibodies prevented this destructive pathology. In hosts pro-
ficient for epithelial NAIP/NLRC4, a heterogeneous enterocyte death re-
sponse with both apoptotic and pyroptotic features kept S.Tm loads per-
sistently in check, thereby preventing this dire outcome altogether.  

Conclusions: Our results demonstrate that immediate and selective re-
moval of infected enterocytes, by locally acting epithelium-autonomous 
NAIP/NLRC4, is required to avoid a TNF-driven inflammatory hyper-reac-
tion that otherwise destroys the epithelial barrier. 

OP19 

Aryl hydrocarbon receptor (AhR) signaling in the host response 
directed against the skin commensal yeast Malassezia during 
health and disease  
E. Gushiken Ibañez1, S. Leibundgut-Landmann1 (1Zürich CH)  

The mammalian skin is densely populated with microbes. The lipophilic 
yeast Malassezia is by far the most abundant member of the skin myco-
biome, representing over 90% of all commensal skin fungi. Our under-
standing of the interaction between Malassezia and the host remains 
incomplete, both in the healthy and in the diseased skin. We found that 
Malassezia furfur, a species metabolizing tryptophan into indoles, acti-
vates the aryl hydrocarbon receptor (AhR) in human keratinocytes. Im-
portantly, AhR induction and cytokine production correlated with indole 
production in M. furfur strains isolated from seborrheic dermatitis pa-
tients in comparison to strains from healthy donors, which do or do not 
produce indoles, respectively, suggesting a role of indole production and 
AhR signaling in disease. The relevance of AhR signaling in the fungus-
host interplay was further confirmed in an in vivo experimental setting. 
Association of mouse ear skin with indole-producing M. furfur revealed 
that AhR signaling affects fungal control, neutrophile recruitment and in-
duction of the antifungal T cell response in the host. These results lay 
the foundation for establishing the mechanism by which specific Malas-
sezia determinants affect antifungal immunity, with implications for ther-
apeutical approaches targeting AhR signaling or the tryptophan meta-
bolic pathway in Malassezia-associated disorders. 
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