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The 2017 Belgian Immunology Society Annual Scientific Meeting will be themed on “Immune Regulation”. This
year we will have four parallel sessions in the morning, each with a distinct immunological focus: fundamental
immunology, clinical immunology, tumour immunology and neuroimmunology.
The BIS meeting will be held on November 24th at the University of Leuven Gasthuisberg Campus.
The afternoon will feature a joint session, with a plenary talk (Professor Gitta Stockinger, Crick Institute, UK)
and four keynote talks, one of each of the morning topics:
Professor Anne Puel (France) on clinical immunology
Professor Denise Fitzgerald (UK) on neuroimmunology
Professor Gabriele Bergers (Belgium) on tumour immunology
Professor Anne Dejean (France) on fundamental immunology

Registration and abstract submission:
https://gbiomed.kuleuven.be/english/research/50000698/bis-annual-meeting

Internet access:
The campus is covered by the Eduroam network: eduroam.org
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Directions to campus Gasthuisberg / UZ Leuven
Public transport
The Leuven railway station is located 4 km from the hospital. Buses to campus Gasthuisberg depart every 10
minutes. The fastest bus is the 600, other buses that can be taken include 3, 317, 333, 370, 371, 380 (check
with the driver for direction Gasthuisberg). Bus tickets can be purchased on the bus, or by sms the order code
‘DL’ to the short number 4884 (only Belgian providers). You can obtain more information about bus
connections and the timetable at www.delijn.be
There is a bus stop in front of the main entrance of the hospital.
Car
Use arrival address of Herestraat 49. On E314 use exit 16 and follow the signs to ‘parking Onderwijs en
navorsing’ (Green line on plan below). Non-KU Leuven participants will receive a pincode for this parking. In
case the parking is full you will have to use the main parking of “UZ-Gasthuisberg Patienten” (more information
on this parking: https://www.uzleuven.be/en/directions-to-campus-gasthuisberg)
Location of building O&N2
All meeting functions will be held in O&N2. O&N2 can be accessed through the main hospital entrance, or from
the footpath around the hospital
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9am-10am: Registration and welcome coffee, sponsorship booths, Poster set-up
Gasthuisberg Campus, O&N2, Foyer
10am – 12pm: Morning sessions (Parallel sessions):
Session A: Fundamental immunology
Gasthuisberg Campus, O&N4, Room aula (04.330)
Chair: Prof Susan Schlenner
10:0010:20

“Understanding functional specialization of mononuclear phagocytes in terms of IL-12
family cytokines production“
By Aurélie Detavernier - Institute for Medical Immunology, Université Libre de Bruxelles

10:2010:40

“Transcription factor c-Maf is required for the control of Th17 cell responses by intestinal
regulatory T cells”
By Hind Hussein - Laboratory of Immunobiology, Institut de Biologie et de Médecine Moléculaire, , Université
Libre de Bruxelles

10:4011:00

“Keratinocyte expression of A20/TNFAIP3 controls skin inflammation associated to atopic
dermatitis, psoriasis and mechanical injury”
By Michael Devos - Molecular Signaling and Cell Death Unit, VIB-UGent Center for inflammation research &
Department of Biomedical Molecular Biology, UGent

11:0011:20

“Role of the CD27/CD70 pathway in regulatory T cell function in vivo”

11:2011:40

“Porcine NK cells display features associated with antigen presenting cells”

11:4012:00

“SAA1α induces chemokines in monocytes via TLR2 and synergizes with paracrine CXCL8
in neutrophil chemotaxis via FPR2”

By Natalia Bowakin - Laboratory of Immunobiology, Department of Molecular Biology, University Libre of
Brussels
By Steffie De Pelsmaeker - Department of Virology, Parasitology and Immunology, Faculty of Veterinary
Medicine, Ghent University

By Mieke De Buck - Laboratory of Molecular Immunology and Laboratory of Immunobiology, Rega Institute for
Medical Research, Department of Microbiology and Immunology, University of Leuven

Session B: Clinical immunology
Gasthuisberg Campus, O&N2, Room HP3 (04.228)
Chair: Dr Erika Van Nieuwenhove
10:0010:20

IFN-γ and CD25 drive unique pathological features during CD8 T cell hyperactivation in
hemophagocytic lymphohistiocytosis
By Stephanie Humblet-Baron – Autoimmune Genetics lab VIB/KU Leuven - Department of Microbiology and
Immunology, University of Leuven

10:2010:40

RC3H1 nonsense mutation causes a novel immune-dysregulation syndrome associated
with hemophagocytic lymphohistiocytosis
By Simon J Tavernier - Clinical Immunology Research Lab, Department of Pulmonary Medicine, Centre for Primary Immunodeficiency, Jeffrey Modell
Diagnosis and Research Centre, Ghent University Hospital & Laboratory of Immunoregulation and Mucosal Immunology, VIB Center for Inflammation
Research, Ghent University & Department of Internal Medicine, Ghent University

10:4011:00
11:0011:20

Nanobody based dual specific CARs as potential guardians of antigen escape
By Stijn De Munter - Departement of Clinical Chemistry, Microbiology and Immunology, Ghent University

History of acute appendicitis is associated with higher immune responses towards
commensal gut bacteria and pathogens.
By Toon Peeters - Department of Infectious Diseases, Jessa Hospital and Immunology group, Hasselt University

11:2011:40

Pre-clinical development of ATX-GD-59 for antigen-specific immunotherapy against
Graves’ hyperthyroidism
By Evelien Schurgers - Apitope International NV, Diepenbeek

11:4012:00

CTLA4-IG treatment improves survival and modulates the T-cell compartment in foxp3deficient (scurfy) mice
By Evelyne Roos – Autoimmune Genetics lab VIB/KU Leuven - Department of Microbiology and Immunology,
University of Leuven
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Session C: Tumour immunology
Gasthuisberg Campus, O&N2, Room HP4 (04.230)
Chair: Dr Abhishek Garg
10:0010:20

“Blocking immunosuppression by human Tregs in vivo with antibodies targeting integrin
αVβ8æ”
By Julie Stockis - de Duve Institute, Université catholique de Louvain

10:2010:40

The tumor microenvironment harbors ontogenically distinct dendritic cell populations
with opposing effects on tumor immunity
By Jiri Keirsse - Laboratory of Myeloid Cell Immunology, VIB Inflammation Research Center, Ghent University &
Laboratory of Cellular and Molecular Immunology, Vrije Universiteit Brussel

10:4011:00

Specific targeting of type I interferon activity to the tumor microenvironment or to
dendritic cells as a novel, generic and safe cancer immunotherapy
By Anje Cauwels - Cytokine Receptor Laboratory, VIB Medical Biotechnology Center & Ghent University

11:0011:20
11:2011:40

Melanoma antigen-specific CD8+ cells in healthy donors and melanoma patients
By Paul von Hoegen - CTL Europe GmbH, Lasne

Human papillomavirus oncoproteins induce a reorganization of epithelial-associated γδ T
cells promoting tumor formation
By Nathalie Jacobs - Giga-Research, Cellular and molecular immunology, University of Liege,

11:4012:00

A versatile cell-based assay to assess therapeutic antigen-specific PD-1-targeted
approaches
By Maarten Versteven - Laboratory of Experimental Hematology, Vaccine and Infectious Disease Institute
(VAXINFECTIO), Faculty of Medicine and Health Sciences, University of Antwerp

Session D: Neuroimmunology
Gasthuisberg Campus, O&N2, Room HP8 (05.210)
Chair: Prof Niels Hellings
10:0010:20

Adoptive transfer of IL-13 overexpressing macrophages skews the M1 spinal cord microenvironment towards M2 a promote functional regeneration
By Stefanie Lemmens - Department of Morphology, Biomedical research institute, Hasselt University

10:2010:40

IL-24 is produced both locally and peripherally by activated immune cells of MS patients

10:4011:00

When the walls have crumbled: ontogeny and functions of brain macrophages during
parasite neuroinvasion

By Bieke Broux - Biomedical Research Institute and transnationale Universiteit Limburg, School of Life Sciences,
Hasselt University

By Kiavash Movahedi - 1Myeloid Cell Immunology Lab, VIB Inflammation Research Center, Belgium & Lab of
Cellular and Molecular Immunology, Vrije Universiteit Brussel

11:0011:20

Genetic basis for relapse rate in multiple sclerosis: association with LRP2 genetic variation

11:2011:40
11:4012:00

Therapeutic applicability of TNF receptor-1 inhibition using small single-domain antibodies

By Marijne Vandenbergh - Laboratory for Neuroimmunology, Department of Neurosciences, University of
Leuven
By Sophie Steeland - Inflammation Research Center, VIB- Ghent University

A dramatic immunological phenotype of mice deficient in Growth Hormone-Releasing
Hormone (GHRH)
by Khalil Farhat - GIGA-I3, Laboratory of Immunoendocrinology, University of Liege
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12pm – 1pm: Lunch and sponsorship booths
Gasthuisberg Campus, O&N2, Foyer
1pm – 1:20pm BSI General Assembly,
Gasthuisberg Campus, O&N2, Room BMW1
1:20pm – 5pm Afternoon session:
Immune Regulation
Gasthuisberg Campus, O&N2, Room BMW1
Chair: Prof Adrian Liston
1:20 – 2:00

Keynote speaker on tumour immunology
Prof Gabriele Bergers, VIB / KU Leuven (Belgium)
“Tertiary Lymphoid Structures in Cancer: Generation and Therapeutic Implication”

2:00 – 2:40

Keynote speaker on neuroimmunology
Prof Denise Fitzgerald, Queen’s University Belfast (UK)
“Emerging regenerative functions of regulatory T cells in the CNS:
more than just inflammatory brakes!”

2:40 – 3:20

Keynote speaker on fundamental immunology
Prof Anne Dejean, INSERM / Universite Toulouse (France)
“The Foxo3/Eomes axis in CD4 T cells differentiation”

3:20 – 3:50

Coffee break

3:50 – 4:30

Keynote speaker on clinical immunology
Prof Anne Puel, INSERM / Institut Imagine (France)
“Inborn errors of immunity and susceptibility to fungal diseases”

4:30 – 4:50

Sponsored talk: BD Biosciences

4:50 – 5:40

Presentation of EFIS-IL Lecture Award 2017 to
Plenary speaker Prof Gitta Stockinger, The Francis Crick Institute (UK)
“Environmental influences on intestinal homeostasis and inflamation
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Understanding functional specialization of mononuclear phagocytes in terms of IL-12 family cytokines
production
Aurélie Detavernier1, Guillaume Oldenhove2, Marion Splittgerber1, Abdulkader Azouz1, David Svec3, Stanislas
Goriely1.
1
2
3

Institute for Medical Immunology, Université Libre de Bruxelles, Brussels, Belgium
Department of Immunobiology, Université Libre de Bruxelles, Brussels, Belgium
Laboratory of Gene Expression, Institute of Biotechnology CAS, Vestec u Prahy, Czech Republic.

The inflammatory response, initiated by pathogens or danger signals, is required for the establishment of the
immune response. This process has to be tightly regulated, as it may lead to tissular damages and chronic
inflammatory states. Among the Interleukin (IL)-12 family members, IL-27 plays a central role in the control of
inflammation. However, little is known about the in vivo cellular sources of IL-27. Using IL12B-YFP (Yet40)
reporter mice, we confirmed that conventional dendritic cells represent the primary source of IL-12 upon
Toxoplasma gondii or Listeria monocytogenes infection. In sharp contrast, using a novel IL27A-GFP reporter
mouse, we identified CD11b+ CD64+ LY6C+ inflammatory monocytes as the main source of IL-27. This result
suggests that these populations fulfill different functions in the course of infection. We analyzed gene expression
profiles (cytokines, effector molecules and transcription factors) of monocytes from different tissues under
steady-state conditions or in the context of T. gondii infection by single cell-qPCR. We observed major
modifications that were strongly dependent on the localization of the cells (lamina propria vs spleen). In parallel,
we are currently analyzing the epigenomic landscape of these distinct subpopulations by ATAC-Seq approaches.
Taken together, this project should provide insight into the mechanisms leading to functional specialization of
mononuclear phagocytes.
Contact e-mail: audetave@ulb.ac.be
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Transcription factor c-Maf is required for the control of Th17 cell responses by intestinal regulatory T cells
H. Hussein1, Y. Ajouaou1, S. Denanglaire1, O. Leo1 and F. Andris1
1

Laboratory of Immunobiology, Institut de Biologie et de Médecine Moléculaire, rue des Professeurs Jeener et Brachet 12, Université
Libre de Bruxelles, 6041 Gosselies, Belgium.

The intestinal immune system protects the organism from potentially pathogenic microbes and ingested
substances while promoting colonization with mutualistic microbes and uptake of beneficial nutrients. Intestinal
Tregs selectively inhibit immune responses directed against commensal microorganisms and allow responses
towards pathogens, thereby maintaining intestinal homeostasis and avoiding chronic inflammation. Recent
observations suggest that tissue-resident Tregs represent a specialized subset of Tregs, whose phenotype and
function is strongly influenced by their environment and tissue residency.
We have recently observed that in contrast to the majority of splenic Tregs, intestinal Tregs strongly express the
transcription factor c-Maf, a member of the bZIP protein family. c-Maf is expressed by a wide variety of T cells
subsets, including Th2, Th17 and Tfh cells, and is thought to play an important role in promoting IL-10 gene
transcription. To specifically evaluate the role of c-Maf in Tregs, we have generated a mouse strain selectively
lacking c-Maf expression in Tregs (FoxP3-Cre c-Maffl/fl mouse strain, referred to thereafter as c-MafTreg KO).
Ablation of c-Maf in Tregs results in the development of spontaneous colitis, characterized by a rectal prolapse,
an increase in Th17-associated cytokine expression and expansion of Th17 (CD4+ FoxP3- RORγt+) cells in the
intestine. Treg percentage was also increased in c-MafTreg KO mice, suggesting that the spontaneous colitis was a
consequence of an altered Treg function rather than a quantitative defect.
A subset of Tregs that co-express RORγt and FoxP3 is induced by the microbiota and is therefore highly enriched
in intestinal tissues. RORγt+ Tregs colocalize with Th17 cells and produce high levels of IL-10, rendering them
particularly apt at controlling Th17 responses. We have observed that the percentage of RORγt-expressing Tregs
was strongly reduced in the intestine of c-MafTreg KO mice. Treg IL-10 production was also heavily decreased,
owing in part to the loss of this highly IL-10-producing subset. These observations were confirmed using an in
vitro model and suggest a selective role for c-Maf in the differentiation of the IL-10- producing, RORγt-expressing
subset of intestinal Tregs. Current investigations aim to decipher the signaling pathways leading to c-Maf
expression in gut-associated Tregs, and identify genes whose expression is under the control of this transcription
factor. We hope that our study will contribute to a better understanding of tissue resident Treg origin and
function both in health and disease.
Contact e-mail: hhussein@ulb.ac.be
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Keratinocyte expression of A20/TNFAIP3 controls skin inflammation associated to atopic dermatitis, psoriasis
and mechanical injury
Michael Devos1,2,*, Denis Mogilenko3*, Sébastien Fleury3, Barbara Gilbert1,2, Coralie Becquart3,4, Sandrine
Quemener3, Hélène Dehondt3, Bart Staels3, Peter Vandenabeele1,2, Geert Van Loo1,2, Delphine StaumontSalle3,4, David Dombrowicz3# and Wim Declerq1,2,#
1

Molecular Signaling and Cell Death Unit, VIB-UGent Center for inflammation research, Ghent, Belgium;
Department of Biomedical Molecular Biology, Ghent University, Ghent, Belgium;
3
Université de Lille, Inserm, CHU Lille, Institut Pasteur de Lille, U1011-EGID, Lille, France;
4
Department of Dermatology, CHU Lille, France.
*,#These authors equally contributed to the work
2

Numerous studies over the last decade have identified TNFAIP3 (A20) as a major susceptibility locus for various
auto-immune disorders, including psoriasis, and allergic diseases. A20 is a ubiquitin-editing enzyme involved in
attenuating inflammation, mainly through inhibiting NF-κB signaling, and cell death induction. However,
mechanistic insights regarding the function of A20 in the skin is mostly lacking. We found that A20 is
downregulated in the epidermis of both psoriasis and atopic dermatitis patients compared to healthy individuals.
This argues that loss of A20 expression in keratinocytes increases the vulnerability for psoriasis/atopic dermatitis
induction. We previously published that epidermis-specific A20 knock-out mice (A20E-KO) develop ectodermal
organ abnormalities and mild epidermal hyperplasia, but no macroscopic signs of skin inflammation. However,
RT-qPCR analysis of whole skin RNA revealed that various cytokines and chemokines are upregulated in A20 E-KO
mice compared to controls. In addition, systemic pro-inflammatory changes were observed in these mice. We
therefore postulate that loss of A20 in keratinocytes renders the skin into a subclinical inflammatory state driving
systemic inflammation. To see whether keratinocyte-specific loss of A20 results in increased vulnerability to
distinct immunological disorders of the skin, we applied models of experimental psoriasis (imiquimod, IL23
injection), atopic dermatitis (OVA) and mechanical injury (acetone) and saw that A20 E-KO mice are sensitized in
all models. Delving into the intrinsic regulation of keratinocyte inflammatory response by A20, we found
increased pro-inflammatory gene expression in primary keratinocytes in absence of A20 in unstimulated and
IL17A-stimulated conditions, which was primarily a consequence of uncontrolled TLR signaling. In summary, our
findings show that A20 expression in keratinocytes establishes a threshold avoiding systemic inflammation under
homeostatic conditions and limiting inflammatory responses in skin pathologies with distinct immunological
programs.
Contact e-mail: michaeldv@irc.vib-UGent.be
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Role of the CD27/CD70 pathway in regulatory T cell function in vivo
Bowakim Natalia1, Acolty Valérie1, Dhainaut Maxime1, Yagita Hideo2, and Moser Muriel1,*
1
2

Laboratory of Immunobiology, Department of Molecular Biology, University Libre of Brussels, Belgium
Departament of Immunology, Juntendo University School of Medicine, Tokyo, Japan

CD70 and CD27, expressed mainly on antigen presenting cells and T lymphocytes, respectively, are members of
the TNF/TNFR family. The CD27/CD70 pathway triggers the differentiation of Th1 lymphocytes and expression of
CD70 on immature dendritic cells has been shown to break tolerance and induce immunity, underlying the critical
role of this pathway as a switch between tolerance and immunity.
Intriguingly, recent data from our laboratory indicate that CD27 expressed on Tregs is involved in the inhibition
of CD70, suggesting that CD27 may display opposite functions, either inducing pro-inflammatory Th1 responses
(when expressed on conventional T cells) or inhibiting the inflammatory responses (when expressed on Tregs).
Of note, CD27 is expressed at higher rates in Tregs compared to Tconvs suggesting that CD27 may regulate Treg
homeostasis/function. The objective of this project is therefore to investigate the role of CD27 in Treg vs T conv
function in vivo.
Our preliminary data suggest that CD27 engagement results in an increased proportion of Tregs among CD4+ T
cells, and enhanced proliferative capacity (higher proportion of Ki67+ Tregs). Indeed, hallmarks of Treg activation
such as ICOS, GATA-3, Helios, and inhibitory molecules such as CTLA-4, PD-1, were upregulated among the Treg
population in mice treated with an agonistic antiCD27 mAb. Moreover CD27 might potentiate Treg suppressive
activity, as assessed by an increased number of CD62L- CD44+ effector Tregs and Tregs producers of the inhibitory
cytokine IL-10. The role of CD27 in Treg homeostasis and function will be further studied in various in vivo models,
including T cell-induced colitis and Graft Versus Host Disease.
Interestingly, we have generated a new mouse strain CD27fl/fl which will allow to selectively delete CD27 in Tregs
and compare the function of CD27- competent and-deficient Tregs in various disease models.
contact e-mail: nbowakim@ulb.ac.be

Platinum sponsor: BD Biosciences
Silver sponsors: ThermoFisher Scientific, Analis, SanBio, StemCell Technologies, Biolegend
Bronze sponsors: VWR, Biotechne

2017 Annual Scientific Meeting
Chair: Adrian Liston
Scientific Coordinators: Susan Schlenner, Niels
Hellings, Erika Van Nieuwenhove, Abhishek Garg

Porcine NK cells display features associated with antigen presenting cells
Steffi De Pelsmaeker1, Bert Devriendt1, Georges Leclercq2, Herman W. Favoreel1
1
2

Department of Virology, Parasitology and Immunology, Faculty of Veterinary Medicine, Ghent University, Belgium
Department of Clinical Chemistry, Microbiology and Immunology, Faculty of Medicine and Health Sciences, Ghent University, Belgium

Natural killer (NK) cells are members of the innate immunity and play a pivotal role in the defense against viral
infections and cancer development, and are particularly known for their cytotoxic and interferon- -producing
capacities. There is increasing evidence that the functional repertoire of NK cells extends beyond these welldescribed functions. More particularly, some human NK cells may express MHC II and co-stimulatory molecules,
including CD86, CD80 and OX40 ligand, which allows them to stimulate the CD4+ T cell response, thereby shaping
adaptive immune responses. In contrast, murine NK cells do not express MHC II or co-stimulatory molecules, but
may acquire these molecules from dendritic cells (DCs) via intercellular membrane transfer, called trogocytosis,
which leads to suppression of DC-induced CD4+ T cell responses rather than stimulation of T cell responses. Given
these species differences, mice might not be the best model species to study these aspects of human NK cell
functions. It has been shown that several features of the porcine immune system closely relate to that of man.
Previous studies showed that porcine NK cells can express MHC II molecules, but it was unknown if this was a
result of endogenous expression and whether this was accompanied by the expression of co-stimulatory
molecules and, importantly, whether porcine NK cells may affect T cell proliferation. We found that primary
porcine NK cells express functional MHC II molecules and co-stimulatory CD80/86 on their surface, particularly
upon activation with IL-2/-12/-18, and that they are able to stimulate porcine T cell proliferation in a CD80/86dependent manner. In addition, we found that porcine NK cells are able to internalize antigens derived from
killed target cells in an actin polymerization-dependent process. All together, these results indicate that porcine
NK cells possess properties typically associated with antigen presenting cells, which allows them to stimulate T
cell proliferation. Since these data on porcine NK cells appear to be in line with reports on human NK cells, the
pig may serve as valuable model organism to study some of these aspects of NK cell biology.
Contact e-mail: steffi.depelsmaeker@ugent.be
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SAA1α induces chemokines in monocytes via TLR2 and synergizes with paracrine CXCL8 in neutrophil
chemotaxis via FPR2
M. De Buck1, M. Gouwy1, G. Opdenakker2, P. Proost1, S. Struyf1, J. Van Damme1
1

2

Laboratory of Molecular Immunology, Rega Institute for Medical Research, Department of Microbiology and Immunology, University
of Leuven
Laboratory of Immunobiology, Rega Institute for Medical Research, Department of Microbiology and Immunology, University of
Leuven, Leuven, Belgium.

Serum amyloid A (SAA) is an acute phase protein that is up-regulated in inflammatory diseases. Based on the
minimal effective SAA concentration required to exert biological activity, it was recently deduced that its
chemotactic activity and its chemokine- and cytokine-inducing capacities are critical functions of SAA (De Buck
et al., 2016). SAA chemoattracts neutrophils and monocytes via its G protein-coupled receptor (GPCR) formyl
peptide receptor (FPR)2. Here, we demonstrate that the chemotactic activity of SAA1α on monocytes is in part
mediated by rapid (within 3 h) induction of chemokines (such as CCL3 and CXCL8) that subsequently cooperate
which each other in an autocrine way to attract these leukocytes. Indeed, SAA1α induced significant amounts
(≥5 ng/ml) of CCL3 and CXCL8 in monocytes in a dose-dependent manner within 3 h. Production of CXCL8 in
SAA1α-stimulated monocytes was mediated by toll-like receptor (TLR)2. Moreover, SAA1α-induced monocyte
migration was significantly prevented (60 to 80% inhibition) in the constant presence of neutralizing anti-CCL3
and anti-CXCL8 antibody, indicating that this endogenously produced chemokines were indirectly contributing
to SAA1α-mediated chemotaxis. In contrast to monocytes, SAA1α did not stimulate neutrophils to produce CCL3
and CXCL8 within 2 h, but synergized with these chemokines in a paracrine way to enhance the activation and
recruitment of these phagocytes. The selective CXCR2 and FPR2 antagonists, SB225002 and WRW4 respectively,
blocked the synergy between CXCL8 and SAA1α in neutrophil chemotaxis in vitro, indicating that for synergy their
corresponding GPCRs are required. In vivo, SB225002 significantly inhibited SAA1α-mediated peritoneal
neutrophil influx, suggesting that SAA1α synergizes with paracrinely (e.g. in peritoneal macrophages) induced
CXCR2 agonists to greatly enhance intraperitoneal neutrophil recruitment. Thus, In addition to direct leukocyte
activation, SAA1α induces a chemotactic cascade mediated by expression of cooperating chemokines to prolong
leukocyte recruitment to the inflammatory site.
De Buck et al. 2016, Curr. Med. Chem 23:1725-1755.
De Buck et al. 2016, Cytokine Growth Factor Rev 30: 55-69.
De Buck et al. 2015, J Leukoc Biol 98: 1049-1060.
Gouwy et al. 2015, Eur J Immunol 45: 101-112.
Contact e-mail: mieke.debuck@kuleuven.be
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IFN-γ and CD25 drive unique pathological features during CD8 T cell hyperactivation in hemophagocytic
lymphohistiocytosis
Stéphanie Humblet-Baron1,2*, Dean Franckaert1,2*, James Dooley1,2 and Adrian Liston1,2^
1

VIB Center for Brain & Disease Research, Leuven 3000, Belgium
KU Leuven - University of Leuven, Department of Microbiology and Immunology, Leuven, Belgium.
* Equal contribution first authors
2

The inflammatory activation of CD8 T cells can, when unchecked, drive severe immunopathology. Hyperstimulation of CD8 T cells, through a broad set of initiating signals, can precipitate hemophagocytic
lymphohistiocytosis (HLH), a life-threatening systemic inflammatory disorder. The mechanism linking CD8 T cell
hyper-activation to pathology is complex, with excessive production of IFNγ and, more recently, excessive
consumption of IL-2, proposed as complementary hypotheses.
Here we formally tested the proximal mechanistic events through the genetic deletion of each pathway in a
mouse model of LCMV-driven HLH using either Perforin/ IFNγ doubly knockout mice or Perforin knockout mice
backcrossed with mice with constitutive CD25 depletion exclusively on CD8+ T cells.
We found a striking dichotomy between mechanistic basis of the hematological and inflammatory components
of CD8 T cell-mediated pathology. The hematological features of HLH were completely dependent of IFNγ
production, with complete correction following loss of IFNγ production, without any role for CD8 T cell-mediated
IL-2 consumption. The mechanistic contribution of the immunological features, by contrast, were reversed, with
no role for IFNγ production, but substantial correction following the reduction of IL-2 consumption by hyperactivated CD8 T cells.
These results synthesize the mechanistic models of HLH pathology into a dichotomous disease process driven
through discrete pathways. The synthesized model provides a new paradigm for understanding HLH, and, more
broadly, the consequences of CD8 T cell hyper-activation.
Contact e-mail: stephanie.humbletbaron@kuleuven.vib.be
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RC3H1 NONSENSE MUTATION CAUSES A NOVEL IMMUNE-DYSREGULATION SYNDROME ASSOCIATED WITH
HEMOPHAGOCYTIC LYMPHOHISTIOCYTOSIS
Simon J Tavernier1,2,7,*, Melissa Dullaers1,2,*, Patrick Verloo3,*, Bogaert Delfien1,2,4,5, De Bruyne Marieke1,5, Van
Troy Elise3, Smet Joel3, Van Gorp Hanne6,7, Lamkanfi Mohamed6,7, Schelstraete Petra4, Vanlander Arnaud3, Van
Coster Rudy3, Menten Björn5, Bart N Lambrecht2,7, Carola Vinuesa8, Vicki Athanasopoulos8, Haerynck
Filomeen1,4
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*These authors contributed equally

Posttranscriptional regulation of RNA is crucial during the orchestration of innate and adaptive immune
responses. The CCCH zinc finger protein Roquin1 coordinates the localization and decay of mRNA coding for key
immune-regulatory molecules such as TNF and ICOS. The central role of Roquin1 in limiting immune responses
is highlighted by the sanroque mutant mice in which a single missense mutation in Roquin 1 unleashes severe
immunopathology.
Here, we present the case of a 16-year-old boy, first child of Belgian consanguineous parents. He was admitted
to the hospital for chronic fever and ultimately diagnosed with hemophagocytic lymphohistiocytosis (HLH).
Shortly after tapering the ciclosporin treatment, the patient was readmitted for a relapse of HLH. Whole exome
sequencing was performed and uncovered a homozygous novel nonsense mutation in the RC 3H1 gene encoding
Roquin1. Immunological work-up revealed expansion of mainly immature B cells and an increase of both
regulatory and Th17 T cell populations. Similar to sanroque mice, serum levels of several inflammatory cytokines
and ICOS expression on T cells were markedly enhanced. Analysis of Roquin1 by immunoblotting revealed the
presence of full length Roquin1, albeit at strongly reduced levels. In contrast, low molecular weight products,
corresponding with cleavage products of Roquin1, were increased. Importantly, the mutant Roquin1 failed to
colocalize with P bodies, cellular organelles associated with mRNA degradation.
Altogether, we report a novel nonsense mutation in the RC3H1 gene with limited expression of a dysfunctional
mutant Roquin1 protein. The ensuing increased expression of ICOS and inflammatory cytokines may predispose
to HLH.
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Nanobody based dual specific CARs as potential guardians of antigen escape
Stijn De Munter1, Joline Ingels1, Glenn Goetgeluk1, Sarah Bonte1, Mellissa Pille1, Karin Weening1, Tessa Kerre1,
Hinrich Abken2 and Bart Vandekerckhove1.
1
2

Departement of Clinical Chemistry, Microbiology and Immunology, Ghent University, Ghent, Belgium
Center for Molecular Medicine Cologne (CMMC) and Departement of Internal Medicine, University of Cologne, Cologne, Germany

Recent clinical trials have shown that adoptive CAR T cell therapy is a very potent and possibly curative option in
the treatment of B cell leukemias. However, targeting a single antigen may not be sufficient and relapse due to
the emergence of antigen negative leukemic cells may occur. A strategy to overcome the outgrowth of antigen
escape variants, is to broaden the specificity of the CAR by incorporation of multiple antigen recognition domains
in tandem. Here, we describe a bispecific CAR in which, the two domains of the single chain variable fragment
are replaced by a tandem of two single-antibody domains or nanobodies. High membrane tandem CAR
expression levels are observed in retrovirally transduced T cells. This tandem nanoCAR is specific for two antigens
and induces T cell activation, cytokine production and cytotoxicity upon stimulation of transgenic T cells with
either antigen or with both antigens simultaneously. The use of nanobody technology allows the generation of
compact retroviral constructs encoding tandem CARs targeting two or more antigens.
Presenting author e-mail: stijn.demunter@ugent.be
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History of acute appendicitis is associated with higher immune responses towards commensal gut bacteria
and pathogens
Toon Peeters1, Sandrina Martens1, Valentino D’Onofrio1, Bert Houben2, Niels Hellings3, Inge Gyssens1,4
1
2
3
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Department of Internal Medicine, Radboud University Medical Center, Nijmegen, The Netherlands

Background
Acute appendicitis is one of the most common abdominal emergencies worldwide. Despite the high prevalence,
surprisingly little is known about its causes. Research so far has primarily focused on microbiologic,
environmental, genetic, and immunologic factors. Acute appendicitis has a clear familial tendency, and genetic
factors appear to play a role. An association with polymorphisms in the IL-6 gene has been observed, which
possibly implies a role for the immune system in the development of the disease. At Jessa Hospital, Hasselt,
patients with acute appendicitis are recruited in the Hasselt APPendicitis Immunologic and Environmental STudy
(HAPPIEST). The cohort consists of 325 patients. One of the research questions was to investigate whether
altered innate immune responses could be at the basis of the development of acute appendicitis, by comparing
responses towards normal bowel bacteria and pathogens between patients with a history of acute appendicitis
and controls.
Methods
Patients from the HAPPIEST cohort of acute appendicitis were invited to return to the hospital and to bring an
unrelated, age matched control individual. For this project, 21 patients and 21 controls were recruited in pairs.
Blood samples were taken and peripheral blood mononuclear cells (PBMC) were isolated. PBMCs were cultured
and incubated with heat killed bowel bacteria and pathogens, B. fragilis, E. coli, E. faecalis, S. aureus, S. pyogenes,
S. agalactiae, S. dysgalactiae and C. albicans, and relevant ligands for TLR1, TLR2, TLR4, TLR5, TLR6, TLR9, NOD1
and NOD2 for 24 hours. Cytokine responses (IL-1β, IL-6, IL-8, IL-10 and TNF-α) were measured with ELISA.
Results
Elevated cytokine responses in patients compared to controls were found after culturing PBMCs without
stimulation and after stimulation with B. fragilis, E. coli, S. pyogenes, C. albicans, Pam3Cys (TLR1/2), FSL-1
(TLR2/6), LPS (TLR4), Flagellin (TLR5), CpG (TLR9), TriDAP (NOD1) and MDP (NOD2). Other stimuli did not elicit
significantly different responses in patients and controls.
Conclusions
These observations of exaggerated immune responses in patients with a history of acute appendicitis, mainly
towards normal bowel flora, are in line with a possible link between acute appendicitis and innate immune
dysfunction. By selecting controls from the environment of individual patients, environmental factors are
partially eliminated, suggesting that these differences are at least partly a consequence of immunogenetic
makeup. Future research should investigate the role of the adaptive immune system, and identify specific genetic
factors associated with the risk of acute appendicitis.
Presenting author e-mail: toon.peeters@jessazh.be
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Pre-clinical development of ATX-GD-59 for antigen-specific immunotherapy against Graves' hyperthyroidism
Evelien Schurgers1, Florencia La Greca1, David C. Wraith1, Lotta Jansson1
9

Apitope International NV, Agoralaan, building A-bis, 3590 Diepenbeek, Belgium

Graves’ disease is an endocrine, autoimmune disorder mediated by autoreactive T and B lymphocytes responding
to the thyroid stimulating hormone receptor (TSHR). Stimulatory anti-TSHR antibodies activate thyroid cells,
resulting in typical Graves’ hyperthyroidism. Although current treatment options are effective in initially
eliminating the hyperthyroidism, they are not able to interrupt the autoimmune processes in Graves’ disease.
Long-term eradication of hyperthyroidism in Graves’ disease patients could be achieved by antigen-specific
immunotherapy as the formation of anti-TSHR antibodies is T cell dependent.
We designed a peptide-based antigen-specific immunotherapy to specifically re-establish immune tolerance to
TSHR through the development of antigen-processing-independent epitopes (apitopes®). Using the Apitope®
technology, TSHR immune dominant peptides were identified in immunized human leukocyte antigen HLADRB1*0301 transgenic (DR3tg) mice that were then optimised for efficacy. The combination of these TSHRderived peptides (ATX-GD-59) induced T cell tolerance towards TSHR in DR3tg mice. In addition, the efficacy of
ATX-GD-59 treatment was investigated in DR3tg mice immunized with adenoviral vectors expressing a truncated
version of the human TSHR. Using this animal model, pre-treatment with ATX-GD-59 reduced anti-TSHR antibody
production by more than 90% in comparison to control treatment. Thus, ATX-GD-59 efficiently regulates the antiTSHR T and B cell responses, specifically the generation of anti-TSHR antibodies, in DR3tg mice. These results
show great potential for peptide-based antigen-specific immunotherapy in Graves’ disease patients.
Contact e-mail: evelien.schurgers@apitope.com
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CTLA4-IG treatment improves survival and modulates the T-cell compartment in foxp3-deficient (scurfy)
mice.
Evelyne Roos, Stephanie Humblet-Baron, Dean Franckaert, Susan Schlenner, Adrian Liston
VIB Center for Brain & Disease Research

IPEX syndrome (Immune dysregulation, polyendocrinopathy, enteropathy, X-linked) is a rare, life-threatening
disorder characterized by systemic autoimmunity. It is caused by mutations in the FOXP3 gene, leading to
decreased development and function of regulatory T-cells (Treg). To date, the only curative treatment for IPEX
consists of allogeneic hematopoietic stem cell transplantation (HSCT). However, success rate varies and this has
been attributed to the pretransplant disease status. With the aim to obtain an optimal immune status to prepare
IPEX patients for HSCT, we used the scurfy mouse model to test different clinically certified immunosuppressive
treatments, to evaluate the efficacy in reducing the disease severity. We injected anti-CD4 antibodies, rapamycin
(Sirolimus) or CTLA4-Ig (Abatacept), starting at day 7 of life. Treatment with CTLA 4-Ig showed a clear reduction in
waisting disease and skin inflammation, and resulted in an improved survival. We also found that CTLA 4-Igtreated mice had an immune cell phenotype that was more comparable to healthy heterozygous female
littermates. Taken together, this data suggests that CTLA4-Ig could be considered as an attractive drug to prepare
IPEX patients before non-myeloablative conditioning for HSCT.
Contact e-mail: evelyne.roos@kuleuven.vib.be
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Blocking immunosuppression by human Tregs in vivo with antibodiestargeting integrin V 8
Julie Stockis1, Stéphanie Liénart1, Didier Colau2, Amandine Collignon1, Stephen L, Nishimura3, Dean Sheppard4,
Pierre G. Coulie1, and Sophie Lucas1,*.
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*To whom correspondence should be addressed. E-mail: sophie.lucas@uclouvain.be
2

Human Tregs suppress other T cells by converting the latent, inactive form of TGF-β1, into active TGF-β1. In Tregs,
TGF-β1 activation requires GARP, a transmembrane protein that binds and presents latent TGF-β1 on the surface
of TCR-stimulated Tregs. However, GARP is not sufficient because transduction of GARP in non-regulatory T cells
does not induce active TGF- 1 production. RGD-binding integrins were shown to activate TGF-β1 in several nonT cell types. Here, we show that V 8 dimers are present on stimulated human Tregs but not in other T cells, and
that antibodies against αV or β8 subunits block TGF-β1 activation in vitro. We also show that αV and β8 interact
with GARP/latent TGF-β1 complexes in human Tregs. Finally, a blocking antibody against β8 inhibited
immunosuppression by human Tregs in a model of xenogeneic graft-versus-host disease induced by the transfer
of human T cells in immunodeficient mice. These results show that TGF-β1 activation on the surface of human
Tregs implies an interaction between the integrin αVβ8 and GARP/latent TGF-β1 complexes. Immunosuppression
by human Tregs can be inhibited by antibodies against GARP or against the integrin β8 subunit. Such antibodies
may prove beneficial against cancer or chronic infections.
Presenting author e-mail: julie.stockis@uclouvain.be
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The tumor microenvironment harbors ontogenically distinct dendritic cell populations with opposing effects
on tumor immunity
Jiri Keirsse1,2,*, Damya Laoui1,2,*, Yannick Morias1,2, Eva Van Overmeire1,2, Xenia Geeraerts1,2, Yvon Elkrim1,2,
Maté Kiss1,2, Evangelia Bolli1,2, Qods Lahmar1,2, Dorine Sichien3,4, Jens Serneels5,6, Charlotte L. Scott3,4, Louis
Boon7, Patrick De Baetselier1,2, Massimiliano Mazzone5,6, Martin Guilliams3,4,$, Jo A. Van Ginderachter1,2,$
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The identification of functionally distinct tumor-associated DC (TADC) subpopulations could prove essential for
the understanding of basic TADC biology and for envisaging targeted immunotherapies. We demonstrate that
multiple mouse tumors as well as human tumors harbor ontogenically discrete TADC subsets. Monocyte-derived
TADC are prominent in tumor antigen processing, but lack strong T-cell stimulatory capacity due to NO-mediated
immunosuppression. Pre-cDC-derived TADC have lymph node migratory potential, whereby cDC1 efficiently
activate CD8+ T cells and cDC2 induce Th17 cells. Mice vaccinated with cDC2 displayed a reduced tumor growth
accompanied by a reprogramming of pro-tumoral
TAM and a reduction of MDSC, while cDC1 vaccination strongly induces anti-tumor CTL. Our data might prove
important for therapeutic interventions targeted at specific TADC subsets or their precursors.
Contact e-mail: jiri.keirsse@vub.ac.be
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Specific targeting of type I interferon activity to the tumor microenvironment or to dendritic cells as a novel,
generic and safe cancer immunotherapy
Anje Cauwels1, Sandra Van Lint1, Alexander Van Parys1, Franciane Paul2, Geneviève Garcin2, Stefaan De Koker1,5,
Sarah Gerlo1, Yann Bordat2, Bart Vandekerckhove4, Gilles Uzé2 & Jan Tavernier1,3
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Since a couple of years, immunotherapy has been set forth as a fourth pillar for cancer treatment, next to surgery,
chemotherapy and radiotherapy. Immunotherapeutics include checkpoint inhibition targeting antibodies,
several T lymphocyte and Dendritic Cell (DC) based cellular therapies, and cytokines. Type I IFN has been
approved for the treatment of several solid and blood cancers. However, best results are usually obtained with
higher doses, and the many systemic toxic side effects of IFN thus are severely dose-limiting. To curtail cytokine
toxicity, we developed AcTakines, Activated-by-Targeting Cytokines, improved (mutated, with reduced receptor
affinity) immunocytokines fused to cell-specific targeting moieties.
As a murine AcTaferon (type I IFN based AcTakine), we use hIFN 2-Q124R, which breaches the strict cross-species
barrier and is thus weakly active on mouse cells. Selective targeting is achieved by coupling the AcTaferon to
single domain antibodies (sdAbs) recognizing cell-specific surface markers. Targeting AcTaferon with CD20 sdAb
to CD20+ cells, such as B lymphocytes or A20 B cell lymphoma, restored full activity in vitro as well as in vivo. In
vivo treatment of A20 or B16-CD20+ tumors with CD20-targeted AcTaferon drastically reduced tumor growth,
similar to high dose wild-type mIFN immunocytokine. In sharp contrast to the latter, however, it did not cause
any systemic toxicity (evaluated via body weight, temperature, and blood cell counts). The AcTaferon antitumor
effect was lost in IFNAR1-deficient, Batf3-deficient or CD8-depleted animals, as well as in mice lacking IFNAR1 on
CD11c+ cells, indicating involvement of conventional DC (cDC). Furthermore, selective targeting of AcTaferon to
Clec9A+ XCR1+ cDC1 was sufficient to induce tumor stasis in both mouse melanoma and breast carcinoma
models, as well as in a human lymphoma model in humanized mice. When combined with immunogenic
chemotherapy, low-dose TNF, or immune checkpoint blockade, complete tumor regressions and long-lasting
tumor immunity could be observed, still without adverse effects.
Collectively, our findings thus indicate that tumor- or DC-targeted AcTaferons provide novel, highly efficient and
safe cancer (immuno)therapies, synergizing with existing therapies to completely eradicate tumors, and capable
of converting immunogenically “cold” tumors into “hot” tumors. In case of DC-targeting, there is no need for
tumor-specific markers or ex vivo cell manipulations, in contrast to other currently used cellular therapies, and
generic application is possible in a broad range of malignancies.
Presenting author e-mail: anje.cauwels@vib-ugent.be
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Melanoma antigen-specific CD8+ cells in healthy donors and melanoma patients
Paul von Hoegen
CTL Europe GmbHHans-Boeckler str. 19-29, D-53225 Bonn and Route de Renipont 25a, B-1380 Lasne

Naïve tumor antigen-specific CD8+ cells typically (with few exceptions) occur in very low frequency in blood, and
do not secrete IFN-γ or Granzyme B (GzB). Effector CD8+ cells, capable of cytolysis, secrete GzB in addition to
IFN-γ, and due to clonal expansion occur in increased frequencies in blood. Resting CD8+ memory cells secrete
IFN-γ, but not GzB, also occurring in increased frequencies in blood. Such resting memory cells can re-express
GzB within several days upon antigen re-encounter, converting into effector CD8+ cells. Looking for these well
established features of CD8+ cells, we performed IFN-γ and GzB ELISPOT assays to measure the frequency of
melanoma antigen (MA)-specific CD8+ cells secreting these analytes after antigen stimulation. MA Tyrosinase
(Tyr), gp100, Melan/MART-1, MAGE-A3, and NY-ESO were tested on PBMC of healthy donors (HD) and melanoma
patients (MP). Of the above MA, Tyr triggered IFN-γ secreting CD8+ cells in 7 of 21 (33%) of healthy donors within
at 24h ex vivo. At this time point these CD8+ cells did not produce GzB yet, however they engaged in GzB
production by 72h after antigen stimulation. Therefore, Tyr-specific CD8+ cells in healthy controls are clonally
expanded resting memory cells (IFN- γ+/GzB-) that can be reactivated to become effector cells (IFN-γ+/GzB+)
within 72h. Such resting Tyr-specific CD8+ memory cells could not be detected in eight MP tested so far.
Compared to Tyr, a lower percentage of HD displayed responses to gp100 (2/20=10%), Melan/MART-1
(2/20=10%), MAGE-A3 (4/20=20%, and NY-ESO (1/20=5%). None of the 8 MP tested so far responded to these
MA. While unresponsive to MA, MP showed unimpaired CD8+ and CD4+ responses to third party antigens
suggesting a selective inactivation of MAreactive CD8+ cells in MP.
Presenting author e-mail: pvonhoegen@yahoo.de
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Human papillomavirus oncoproteins induce a reorganization of epithelial-associated γδ T cells promoting
tumor formation
Dorien Van hede1,2, Barbara Polese3, Chantal Humblet1, Anneke Wilharm4, Virginie Renoux1, Laurence de Leval5,
Philippe Delevenne, Christophe Desmet1, Fabrice Bureau1, David Vermijlen2,* and Nathalie Jacobs1,*
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Background: γδ T cells have been shown to protect against the formation of squamous cell carcinoma (SCC) in
several models. Yet, the role of γδ T cells in human papillomavirus (HPV) associated uterine cervical SCC, the third
cause of death by cancer in women, is unknown. Method: We investigated the impact of γδ T cells in a transgenic
mouse model of carcinogenesis induced by HPV16-oncoproteins. Human uterine cervical biopsies of women
infected by HPV were also analyzed. Results: Surprisingly, γδ T cells promoted the development of HPV16
oncoprotein-induced lesions. HPV16-oncoproteins induced a decrease in epidermal Skint1 expression and the
associated anti-tumor Vγ5+ γδ T cells, which were replaced by γδ T cell subsets (mainly Vγ6+ γδlowCCR2+CCR6) actively producing IL-17A. Consistent with a proangiogenic role, γδ T cells promoted the formation of blood
vessels in the dermis underlying the HPV-induced lesions. In human cervical biopsies, IL-17A+ γδ T cells could be
only observed at the cancer stage (SCC), where HPV-oncoproteins are highly expressed, supporting the clinical
relevance of our observations in mice. Overall, our results suggest that HPV16-oncoproteins induce a
reorganization of the local epithelial-associated γδ T cell subpopulations thereby promoting angiogenesis and
cancer development. Keywords: γδ T cells, viral oncogene, Interleukin-17, functional heterogeneity
Contact e-mail: n.jacobs@ulg.ac.be
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A versatile cell-based assay to assess therapeutic antigen-specific PD-1-targeted approaches
Maarten Versteven1,*, Katrijn Broos2,*, Johan MJ Van den Bergh1, Quentin Lecocq2, Diana Campillo-Davo1, Hans
De Reu1, Fumihiro Fujiki3, Soyoko Morimoto3, Marleen Keyaerts4,5, Bart Neyns6, Haruo Sugiyama3, Viggo FI Van
Tendeloo1, Karine Breckpot2, Eva Lion1
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Blockade of inhibitory programmed death-1 (PD-1) immune checkpoint signaling is a promising cancer treatment.
Successful clinical trials using monoclonal antibodies targeting the PD-1/PD-L1 pathway have boosted preclinical
research in this field and encouraged the development of novel blocking moieties. However, developing a
standardized assay to evaluate the blocking capacity of novel therapeutics remains challenging. Several biotech
companies have brought robust and short-term bio-assays to the market, nevertheless all lacking antigen
specificity.
Here, we developed a multiparametric, uncomplicated and high-throughput T cell assay with antigen-specific
properties. We designed a PD-1 negative and PD-1 positive T-cell receptor (TCR)-deficient 2D3 cell line, which
becomes eGFP positive when activated due to its nuclear factor of activated T-cell (NFAT) eGFP promotor. By
transfection of messenger RNA encoding for any TCR of interest, this assay allows the evaluation of therapeutics
targeting the PD-1/PD-L1 pathway in an
antigen-specific manner. We were able to demonstrate a reduction in antigen-specific T cell activity when the
PD-1/PD-L1 pathway was activated by PD-L1 positive antigen-presenting cells, demonstrated by decreased eGFP
expression. Furthermore, addition of anti-PD-1 or anti-PD-L1 antibodies could restore the eGFP expression. Our
assay encourages studies on antigen-specific immune checkpoint therapy by providing a valuable tool to evaluate
PD-1 or PD-L1-targeted moieties.
Contact author e-mail: maarten.versteven@uantwerpen.be
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Adoptive transfer of IL-13 overexpressing macrophages skews the M1 spinal cord micro-environment
towards M2 a promote functional regeneration
Stefanie Lemmens, Céline Erens, Selien Sanchez, Daniela Sommer, Sven Hendrix
Department of Morphology, Biomedical research institute, Hasselt University, Diepenbeek, Belgium.

After SCI, classically activated M1-macrophages (Mɸ) dominate the spinal cord. The aim is to reduce these proinflammatory Mɸs because they secrete multiple pro-inflammatory and neurotoxic factors and attack dystrophic
axons through direct interaction. Previously, we have shown that transfer of IL-13 overexpressing mesenchymal
stem cells improves functional and histopathological recovery accompanied with an increased number of antiinflammatory M2-Mɸs at the lesion site. Therefore, we hypothesize that the therapeutic transfer of genetically
modified Mɸs with a stable expression of high levels of IL-13 drives endogenous macrophages/microglia towards
a beneficial phenotype (M2) in order to promote functional recovery after SCI. We have transduced naive Mɸs
to secrete continuously high levels of IL-13 (IL-13-Mɸ). Mɸs pre-treated with recombinant IL-13 to induce an
M2-Mɸ phenotype (pM2-Mɸ) and with LPS to induce an M1-Mɸ phenotype were used as controls.
Transplantation of IL-13-Mɸ immediately after SCI in a T-cut hemisection mouse model improved functional
recovery accompanied with a reduction in lesion size and demyelinated area, compared to vehicle- and pM2Mɸ-treated mice. Further analyses revealed that the number of CD4+ T-cells was reduced in both the IL-13-Mɸ
and pM2-Mɸ groups, compared to the vehicle group. Most importantly, after IL-13-Mɸ treatment, the number
of arg-1+ microglia/macrophages was significantly increased at the lesion site whereas the number of MHCII+
cells was decreased. In contrast, after pM2-Mɸ treatment, the number of arg-1+ microglia/macrophages was
decreased at the lesion site. At the injection site, the number arg-1+ and MHCII+ microglia/macrophages was
increased. These findings suggest that the transplanted IL-13-Mɸs migrate to the lesion site while pM2-Mɸ stay
at the injection site. Furthermore, a decreased number of macrophage-axon contacts in IL-13-Mɸ treated mice
may indicate a reduction in axonal dieback. In conclusion, our results show that transplantation of IL-13-Mɸs
leads to improved functional and histological recovery after SCI.
Contact e-mail: stefanie.lemmens@uhasselt.be
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IL-24 is produced both locally and peripherally by activated immune cells of MS patients
Bieke Broux1, Christian Peter2, Evelien Houben1, Lyne Bourbonnière3, Pierre Duquette3,4, Bart Van
Wijmeersch1,5, Alexandre Prat3,4, Thomas Korn2, Niels Hellings1
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Hasselt University, Biomedical Research Institute and transnationale Universiteit Limburg, School of Life Sciences, Agoralaan, Building
C, 3590 Diepenbeek, Belgium.
Department of Neurology, Klinikum rechts der Isar, Technische Universität München, Ismaninger Straße 22, 81675 München,
Germany.
Neuroimmunology unit, Centre de Recherche du Centre Hospitalier de l’Université de Montréal (CRCHUM), 900 Rue Saint Denis,
Montréal, Québec, Canada H2X 0A9.
Department of Neuroscience, Faculté de Médecine, Université de Montréal.
Rehabilitation and Multiple Sclerosis Center, Overpelt, Belgium.

Background:
IL-24 is a cytokine of the IL-10 family and IL-20 subfamily. It shares receptor chains with IL-22 and IL-26, two
cytokines which have shown to be associated with the IL-17 producing T helper (TH) subset TH17. It is well
established that TH17 lymphocytes, as well as the cytokines they produce, are crucial in the pathogenesis of
multiple sclerosis (MS). IL-24 has been shown to be elevated in patients with chronic inflammatory/autoimmune
disorders such as rheumatoid arthritis, inflammatory bowel disease and psoriasis, however studies in MS are
lacking. Here, we evaluate the unexplored role of IL-24 in MS.
Methods and results:
Using quantitative PCR (qPCR), we show that IL-24 mRNA is expressed by activated T cells, B cells and monocytes
of healthy donors (HD). In naive T cells, IL-24 mRNA is specifically induced by the combination of IL-6 and TGFbeta. Memory T cells, after differentiation into either TH1 or TH17 cells, express both IL-24 mRNA and protein,
as assessed by qPCR and ELISA respectively, in HD and MS patients. Interestingly, the concentration of IL-24 is
significantly higher in plasma samples of MS patients, compared to HD, as measured by ELISA. In our study cohort,
immunomodulatory treatment significantly reduced the concentration of IL-24 in plasma samples. Using
immunohistofluorescence on active MS lesions, we identified IL-24 expressing myelin-phagocytosing myeloid
cells, as well as reactive astrocytes, which were both validated using in vitro cultures of primary human
macrophages and astrocytes.
Conclusions:
In summary, IL-24 is increased in the blood of MS patients, and it is expressed by activated lymphocytes, myelinphagocytosing myeloid cells and reactive astrocytes in the context of neuroinflammation, warranting further
investigation into its biological role in the context of MS.
Presenting author e-mail: bieke.broux@uhasselt.be
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When the walls have crumbled: ontogeny and functions of brain macrophages during parasite
neuroinvasion.
Karen De Vlaminck1,2, Hannah Van Hove1,2, Ana Rita Pombo Antunes1,2, Liesbet Martens3, Sofie De Prijck4, Niels
Vandamme5, Benoit Stijlemans1,2, Yvan Saeys3, Martin Guilliams4, Roosmarijn Vandenbroucke5, Jo Van
Ginderachter1,2, Kiavash Movahedi1,2,*
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3
Data Mining and Modelling for Biomedicine Group, VIB Inflammation Research Center, Ghent University, Ghent, Belgium
4
Lab of Immunoregulation, VIB Inflammation Research Center, Ghent University, 9052 Ghent, Belgium
5
Inflammation Research Center, VIB, Ghent, Belgium
* correspondence: kiavash.movahedi@vub.be
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Microglia and non-parenchymal macrophages at the brain borders are embryonically-derived phagocytes that
can self-maintain in situ. However, during disease conditions monocytes can gain access to the brain, but their
functional significance and ability to permanently seed any of the tissue-resident brain macrophage pools
remains unclear. Here, we show that the unicellular parasite Trypanosoma brucei invades the brain in a
coordinated stepwise fashion, moving from the meninges to the choroid plexus and surrounding brain
parenchyma. This results in the disruption of brain barriers, leading to a massive infiltration of classical and nonclassical monocytes that enter the brain via the meninges, choroid plexus and CSF. Using serial 2-photon
tomography, fate-mapping and single-cell RNA sequencing, we uncover the fate and transcriptional dynamics of
infiltrating monocytes, microglia and embryonic macrophages at the brain borders and delineate their role in
neuropathology and parasite control. Our results highlight a clear dichotomy between embryonic and monocytederived macrophages in the brain and show how their interactions shape disease progression.
Presenting author e-mail: kiavash.movahedi@vub.be
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Genetic basis for relapse rate in multiple sclerosis: association with LRP2 genetic variation
Marijne Vandebergh*,1, Kelly Hilven*,1, Ide Smets1,2, Klara Mallants1, An Goris1, Bénédicte Dubois1,2
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Laboratory for Neuroimmunology, Department of Neurosciences, KU Leuven
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Genome-wide association studies (GWAS) in multiple sclerosis (MS) have led to the identification of 11 Human
Leukocyte Antigen (HLA) and 200 non-HLA genetic risk variants. From a clinical perspective, one of the most
important aspects is the clinical course, with implications for long-term outcome and disability and treatment.
For example, some MS patients will experience frequent relapses necessitating the early start of aggressive
therapy whereas others will remain relapse-free for longer periods without treatment. In contrast to the
successes for genetic susceptibility, the basis for clinical heterogeneity between patients remains largely
unresolved. An emerging concept is that the genetic basis for prognosis and heterogeneity is different from that
for susceptibility. Unveiling the genetic basis for prognosis has been hampered by the collection of detailed
phenotypical information in sufficiently large sample sizes. Recently, Zhou et al. undertook a GWAS for relapse
risk in a total of 449 MS patients from three cohorts from Australia and the US, and demonstrated association
with variant rs12988804 in the LRP2 gene. As replication is essential in genetic studies, we investigated the first
reported genetic association with relapse rate in an independent study. Genotyping of the variant rs12988804
in LRP2 in a single homogeneous cohort of 527 Belgian MS patients with 970 documented relapses revealed that
the rs12988804*T allele is associated with a 1.16-fold increased hazards ratio for a relapse occurring (P=0.0079),
and a higher baseline relapse rate before the start of any immunomodulatory treatment (P=0.044). Those not
carrying the genetic variant have a median-relapse free interval of 3.52 years. In contrast, those carrying two
copies of the rs12988804*T allele have a median-relapse free interval of 1.88 years. In conclusion, this is the first
established example of a genetic basis for relapse rate in MS. It is likely that additional GWAS studies will uncover
novel genetic loci. This is essential, as a thorough understanding of the genetic basis for clinical course can lead
to better treatment strategies and personalized medicine.
Contact e-mail: marijne.vandebergh@kuleuven.be
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Therapeutic applicability of TNF receptor-1 inhibition using small single-domain antibodies
Steeland Sophie, Van Ryckeghem Sara, Toussaint Wendy, Vanhoutte Leen, Vandenbroucke Roosmarijn, Libert
Claude
Inflammation Research Center, VIB; Technologiepark 927, B-9052 Ghent, Belgium
Contact: Sophie.Steeland@irc.ugent.be - +3293313702

Introduction:
TNF is a well-known drug target for several auto-immune diseases. Despite the great success of TNF blockers,
there is still room for improvement because of their high costs, side-effects and non-responders. One of the side
effects associated with TNF-inhibitors is the occurrence of neurological events like demyelinating disease.
Additionally, patients with multiple sclerosis (MS) that were treated with anti-TNF inhibitors have disease
exacerbation. TNF can signal through TNF receptor 1 (TNFR1) and TNF receptor 2 (TNFR2), and TNF-inhibitors
block both signaling pathways. Selective TNFR1 inhibition will only inhibit the pro-inflammatory TNF/TNFR1 axis
that is involved in demyelination and thereby the TNFR2-mediated immunomodulatory signaling needed for
neurologic repair and remyelination will be preserved.
Methods and materials:
We generated and characterized a trivalent Nanobody called TROS that binds and inhibits only human TNFR1.
Using BAC-technology, we generated a transgenic mouse that expresses human TNFR1 to test the efficacy of
TROS. In the experimental autoimmune encephalomyelitis (EAE) mouse model for MS, we tested TROS in a
prophylactic and therapeutic setting, followed by evaluation of disease evolution and determination of
inflammatory and neuron-specific gene expression in spinal cord and of the presence of chemokines in
cerebrospinal fluid (CSF).
Results:
Our results revealed that TNFR1 blockage using TROS effectively protects against disease symptoms of EAE in
both a prophylactic and therapeutic setting. TROS treatment resulted in delay of disease onset, reduced disease
severity, reduced spinal cord inflammation and inflammation in CSF and is neuroprotective during EAE.
Conclusion:
TNFR1 inhibition with Nanobodies is effective in EAE and may form a new therapeutic strategy against MS.
Contact e-mail: Sophie.Steeland@irc.ugent.be
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A dramatic immunological phenotype of mice deficient in Growth Hormone-Releasing Hormone (GHRH)
K. FAHRAT* (29/05/1989), G. BODART*, C. RENARD*, C. DESMET1, M. MOUTSCHEN2, Y. BEGUIN3, F. BARON3, R.
SALVATORI4, V. GEENEN* & H. MARTENS*
*
University of Liege, GIGA-I3, Laboratory of Immunoendocrinology, Liege, Belgium
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Introduced by V. Geenen
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Background and aim of the work:
A debate is still open about the precise role of the somatotrope GHRH/GH/IGF-1 axis upon the immune system.
The objective of these studies was to directly address this question through the use of Ghrh-/- mice. These mice
present a dwarf phenotype due to a severe deficiency of their somatotrope axis (1), and are resistant to
experimental allergic encephalomyelitis (2). In basal conditions, thymic parameters and T-cell responses of Ghrh/mice are not severely affected. However, a severe splenic atrophy and relative B-cell lymphopenia are
constantly observed (3).
Methods:
On this basis, we investigated vaccine and anti-infectious responses of Ghrh-/- mice toward Streptococcus
pneumoniae, a T-independent pathogen. We established a murine experimental model of S.pneumoniae
protected infection and then evaluated the transcriptional, humoral and cellular responses in Ghrh-/- compared
to their wild type (WT) counterpart.
Main results:
Ghrh-/- mice were unable to trigger production of specific IgM and IgG against serotype 1 pneumococcal
polysaccharide (PPS) after vaccination with either native PPS (Pnx23) or protein-PPS conjugate (Prev-13)
vaccines. These vaccines both include the serotype 1 (our S.pneumoniae strain) and provide an effective
protection in mice. A short GH supplementation to Ghrh-/- mice restored IgM and IgG response to Pnx23 vaccine
but not to Prev-13. This suggests that GH could exert distinct impacts upon specific splenic areas.
After intranasal instillation of a non-lethal dose (defined by the full clearance by WT C57BL/6 mice after 24h) of
serotype 1 S.pneumoniae, Ghrh-/- mice exhibited a dramatic susceptibility. This was proved by a marked timedependent increase in pulmonary bacterial load, a septicemia already 24h after infection, and a survival limit of
72h. We also observed a dramatic decrease in B- and T-cell populations and an increase in proportion of
inflammatory macrophages in the lungs. In marked contrast, WT and heterozygote mice completely cleared
S.pneumoniae infection after 24h.
Transcriptional analyses showed higher expression levels of Ifng, Il10, Cd40 and Cxcl9 in the whole lungs of
infected Ghrh-/- mice, whereas Tgfb and IgGj expression was unchanged.
Conclusion:
This animal model shows that the somatotrope GHRH/GH/IGF-1 axis plays an important and unsuspected role in
the vaccine response and immunological defense against S.pneumoniae.
References:
1. Alba M, Salvatori R (2004) Endocrinology 145: 4134-4143.
2. Shoreh R et al. (2011) Endocrinology 152: 3803-3810.
3. Bodart G (2017) PhD thesis, University of Liège.
This project is supported by the Wallonia-Brussels Federation (Project Somasthym) and the Government of
Lebanon.
Presenting author e-mail: kfarhat@doct.ulg.ac.be
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A new potent adjuvant / immunomodulatory protein of Trypanosoma cruzi acts through TLR2 and TLR4
Sarra Ait Djebbara1, Pauline Lehebel1,2, Véronique Flamand3, Noria Segueni1, Carine Truyens1
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Laboratory of Parasitology, Faculty of Medicine, Université libre de Bruxelles (ULB), Brussels, Belgium.
Scientific Service Immunology, Scientific Institute of Public Health (WIV-ISP), Brussels, Belgium.
Institute for Medical Immunology, Université libre de Bruxelles, Gosselies, Belgium.

Introduction
Early life is characterized by increased susceptibility to intracellular pathogens due to Th2 immune polarization
and reduced ability to mount protective type 1 immune response. To improve vaccine efficacy in early life,
identification of new adjuvants that promote Th1-type immune response is a current challenge. We have
identified a protein from Trypanosoma cruzi (TcX) that might play this role, since it triggers production of IFN-γ,
TNF-α, CCL2 and CCL3 by cord blood mononuclear cells (CBMCs) and increases IgG2a antibodies (Ab) response
in a murine model of neonatal immunization with ovalbumin.
Methods
PBMCs and CBMCs were cultured with TcX, TLR2 ligands (Pam3CSK4, Pam2CSK4) or TLR4 ligands (P.gingivalis
lipopolysaccharide : LPS-PG, Escherichia coli LPS and monophosphoryl lipid A : MPLA), with or without
neutralizing TLR2 or TLR4 mAb. TNF-α and IFN-γ released in the cell media were assessed by ELISA. HEK293 cells
transfected with TLR2 or TLR4 were treated with TcX, TLR2 or TLR4 agonists before SEAP activity assessment.
Results
Blood cells pretreated with TLR2 or TLR4 neutralizing mAb and activated by TcX produced markedly lower TNFα and IFN-γ levels. Likewise, TLR2 and TLR4-transfected HEK cells responded functionally to TcX stimulation.
These results strongly support that TcX acts through TLR2 and TLR4.
We also compared TcX ability to induce TNF-α release by CBMCs and by adult PBMCs to that of TLR2 and TLR4
agonists. TcX induced a lower TNF-α response than E.coli LPS but similar or even higher amounts than the other
tested ligands.
Conclusion
These results suggest the involvement of TLR2 and TLR4, Th1-type response potentiators, in the TcX
immunostimulatory effect. This indicates that TcX might be a potent adjuvant candidate, even more efficient
than MPLA, interestingly for vaccines administered in early life.
Contact e-mail: sarra.ait.djebbara@ulb.ac.be
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Expression of PHD2 regulates Tregs capacity to control Th1-like inflammatory responses
Y. Ajouaou1, H. Hussein, S. Denanglaire, F. Andris, M. Moser and O. Leo
1

Laboratory of Immunobiology, Institut de Biologie et de Médecine Moléculaire, rue des Professeurs Jeener et Brachet 12, Université
Libre de Bruxelles, 6041 Gosselies, Belgium.

Inflammation is often associated to a hypoxic state imposing a metabolic constraint on inflammatory cells. Cells
adapt to oxygen-deprived environments by expressing members of the HIF-family of transcription factors. The
protein HIF1α plays an important role in hypoxia adaptation, and its stability is tightly regulated by the oxygen
sensor prolyl hydroxylase 2 (PHD2) in numerous cell types including T lymphocytes. The impact of hypoxia on
immune cells, in particular on regulatory T cell (Treg) function, has not been fully elucidated. The purpose of our
study is to evaluate the role of the PHD2-HIF1α axis in the regulation of homeostasis and function of Tregs.
We demonstrate in this work that selective ablation of PHD2 expression in Tregs (in Foxp3-Cre PHD2fl/fl, referred
to hereafter as PHD2ΔTreg, mice) leads to a spontaneous intestinal inflammatory syndrome, as evidenced by the
development of a rectal prolapse and elevated expression of IFNγ and IL-10 in the mesenteric lymph nodes and
spleen. PHD2 deficiency in Tregs leads to an increased number of activated CD4 and CD8 conventional (FoxP3negative) T cells expressing an effector-like phenotype (CD44hiCD62Llow). Concomitantly, the expression of
innate-type cytokines such as IL1-β, IL-12p40, IL-12p35 and TNF-α is found to be elevated in peripheral (gut)
tissues. Finally, PHD2ΔTreg mice display an enhanced sensitivity to DSS-induced colitis, suggesting that PHD2deficient Tregs do not efficiently control an inflammatory, innate-like, response in vivo. We are presently
developing experimental models to selectively evaluate the capacity of PHD2-deficient Tregs to control innate
responses in vitro, in the absence of conventional T cells. We hope that our study will contribute to a better
understanding of the role of oxygen-sensing pathways in the regulation of inflammatory responses.
Contact e-mail: yajouaou@ulb.ac.be
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Sensory TRP channels as molecular sensors of bacterial endotoxins
Yeranddy A Alpizar
The cellular and systemic effects induced by bacterial lipopolysaccharides have been solely attributed to the
activation of the Toll-like receptor 4 (TLR4) signalling cascade. Here we show that, in sensory nerves, Transient
Receptor Potential (TRP) channels function as molecular sensors of bacterial endotoxins. We found that LPS
activates sensory TRP channels in a membrane-delimited manner, most likely by inducing mechanical alterations
upon insertion of the lipid A moiety into the plasma membrane. Behavioural experiments showed that the acute
pain and inflammatory responses induced by LPS in mice are significantly reduced by genetic ablation of TRPA1,
but not of TLR4. In addition, LPS stimulates Drosophila neurons in a TRPA1-dependent manner, demonstrating
that neuronal detection of bacterial cues is a conserved molecular mechanism. These findings underscore the
importance of the neuro-immune interactions and unveil TRP channels as targets for the treatment of symptoms
caused by bacterial infections.
Contact e-mail: yeranddy.aguiaralpizar@kuleuven.vib.be
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Tristetraprolin expression by keratinocytes plays a key role in the control of inflammation and
carcinogenesis.
ASSABBAN Assiya1, Andrianne Mathieu1, Blackshear Perry J.2,3, Gaëlle Lapouge4, Cédric Blanpain4, Van Maele
Laurye1, Goriely Stanislas1
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Inadequate control of inflammation may lead to chronic pathologies and promote tumor development.
Tristetraprolin (TTP, encoded by the Zfp36 gene) is an RNA-binding protein that regulates a number of
inflammatory mediators, such as Tnf, Il23a or Cxcl2. Zfp36 knock-out mice develop a spontaneous inflammatory
syndrome characterized by cachexia, arthritis and dermatitis. In addition, loss of expression or function of TTP
by neoplastic cells was also suggested to promote tumorigenesis.
Herein, we explored the in vivo role of TTP in the regulation of cutaneous inflammation and tumor development.
Using conditional TTP deletion, we demonstrate that the expression of this gene by keratinocytes (Zfp36ΔK14)
rather than myeloid cells is critical for the control of inflammation upon imiquimod or TPA topical application.
Importantly, the transcriptional profiling of skin upon TTP ablation in the mouse epidermis displays an
exacerbated IL-17 signature (Andrianne & Assabban et al., JCI insight, 2017). Moreover, using a chemicallyinduced skin tumor model (DMBA/TPA), Zfp36ΔK14 mice display a dramatic increase in the frequency and size of
tumors. In addition, the development of these tumors was preceded by an important recruitment of neutrophils
and IL17-producing cells in the skin, indicating an essential role of TTP within keratinocytes in the control of
inflammation-related carcinogenesis. Altogether, our results demonstrate the critical role of TTP during tumor
development.
We are currently defining TTP targets within keratinocytes and the interaction between epidermal cells and the
immune system during this process. We are also developing a genetic model of skin squamous cell carcinoma to
investigate whether TTP within the keratinocyte plays a role in the malignant progression and is a driver of
metastasis.
The results of this project will be important for our basic knowledge of tumor initiation and progression and for
new possible cancer therapies.
Contact e-mail: asassabb@ulb.ac.be
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Myeloid derived suppressor cells (MDSC) determine outcome in ovarian cancer.
Baert T1,2, Vankerckhoven A2,Van Hoylandt A1,2, P. Busschaert3, Vergote I1,2, 3, Coosemans A1,2
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Introduction:
Immunotherapy trials in ovarian cancer have so far yielded poor results, possibly due to severe
immunosuppression. Macrophages are abundant in ovarian cancer (OC) and a predominance of M2
macrophages is correlated with poor survival. Clodronate Liposomes (CL) are a commonly used drug, which
effectively depletes macrophages.
Material and method:
The murine experiments were performed in C57BL/6 mice (n=50) and Rag1 tm1Mom mice (n=12), inoculated
intraperitoneal with 5 x 106 ID8-fLuc cells. Mice received ip injections with phosphate buffered saline or CL twice
weekly starting from tumorinoculation. Six mice per group were evaluated for survival analysis. Immunemonitoring on ascites was performed by fluorescent activated cell sorting (FACS) 23 days (T1) and 30 days (T2)
after tuminoculation. Cytokine analysis was performed via cytometric bead array (CBA). Next, peripheral blood
mononuclear cells were collected prospectively in 39 patients at diagnosis of ovarian cancer.
Results and discussion:
Mice treated with CL died significantly faster compared to immunocompetent mice (p=0.004), whereas the
survival was not altered in mice lacking T- and B-cells (Rag1tm1Mom). After treatment with CL, macrophages were
nearly absent. There were no significant changes in T- and B-cell populations. After treatment with CL, monocytic
myeloid derived suppressor cells (mMDSC) (CD11b+Ly6CHi) increased significantly (p=0,004), whereas
granulocytic MDSC (CD11b+Ly6C-Ly6GHi) decreased. After treatment with CL we observe a clear increase in proinflammatory cytokines both peritoneal fluid and serum. This increase is more striking in serum and increases
over time.In patient samples, we observed a decrease in progression free survival in patients with a high number
of mMDSC (CD11b+HLA-DR-CD14+) (17.5 vs 20 months).
Conclusion:
In OC mice the absence of adaptive immune system did not influence survival. Depletion of macrophages by CL
significantly reduced survival in tumorbearing mice. This could be explained by a significant rise in mMDSC in
mice. The increase was also observed in patients with OC. Our research demonstrates for the first time a
prominent role for mMDSC as the driver of immunosuppression in OC, which is a new concept in the field of OC.
Contact e-mail: thais.baert@gmail.com
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The role of myeloid-derived suppressor cells in hematological cancer patients
Anika Betsch1, Omer Rutgeerts2, Sabine Fevery2, Ben Sprangers2,3, Daan Dierickx1,4, Mariëlle Beckers1,4
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Introduction
Myeloid-derived suppressor cells (MDSC) are immature myeloid cells with immunosuppressive capacities. Two
subtypes of MDSC can be identified in humans: granulocytic MDSC (G-MDSC) (CD11b+CD33dimHLA-DR-CD15+) and
monocytic
MDSC
(M-MDSC)
(CD11b+CD33+CD14+HLA-DRlow/-).
In solid cancers, MDSC are associated with cancer stage and prognosis, since MDSC are involved in tumorigenesis
and tumor progression. Data of MDSC in hematological malignancies are limited and mostly restricted to
measurement of MDSC at time of diagnosis. Very little data are available in hematological cancer patients with
respect to the kinetics of MDSC during and after therapy and its effect on prognosis. For several hematological
malignancies, autologous stem cell transplantation (ASCT) is the standard of care. Granulocyte colony stimulating
factor (G-CSF) is commonly used to collect peripheral blood stem cells from patients. Based on the characteristics
of MDSC, these cells may play an role in the immune reconstitution after ASCT and may be associated with the
prognosis of these patients.
Objective
Therefore, the objective is to phenotypically and functionally analyze MDSC subsets at different time points of
treatment in patients undergoing ASCT. Furthermore, the potency of MDSC as a biomarker for clinical response
to therapy and outcome will be defined.
Results
Preliminary results of five multiple myeloma patients, undergoing ASCT, confirm the increase in G-MDSC and MMDSC numbers after G-CSF mobilization, as previously shown in humans. Furthermore, the kinetics of G-MDSC
and M-MDSC follow a similar pattern throughout the transplantation process. Firstly, MDSC numbers increase
following G-CSF mobilization. After stem cell collection, patients undergo intense high-dose chemotherapy,
causing MDSC numbers to be strongly decreased at day of ASCT. Following ASCT, both MDSC subsets recover
again. However, due to the small patient number and limited data, no conclusions can be made yet regarding
the use of MDSC as a prognostic factor for response to therapy.
Contact e-mail: anika.betsch@kuleuven.be
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Nanobody-based depletion of protumoral tumor-associated macrophages as novel cancer therapy
Evangelia Bolli1,2,3, Matthias D’Huyvetter4, Nick Devoogdt4, Tony Lahoutte4, Kiavash Movahedi1,2,3, Jo A. Van
Ginderachter1,2,3
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Tumors are considered as organoid structures, which contain not only cancer cells but also non-transformed
types of cells, the stromal cells. A bidirectional interplay exists between transformed and non-transformed cells,
which results in tumor progression and metastasis. Tumor-associated macrophages (TAMs) are one of the
dominant cell types present in murine and human tumors. Clinical and experimental studies have delineated the
highly pro-tumorigenic role of TAMs through a variety of mechanisms. For this reason, the depletion of protumorigenic TAMs forms an attractive perspective in the treatment of cancer.
We have previously shown that the Macrophage Mannose Receptor (MMR, CD206) is highly expressed on the
surface of pro-tumorigenic TAMs, rendering it an important molecule for targeted TAM depletion. Hence, we
intend to deplete the pro-tumorigenic MMRhigh TAMs by using anti-MMR Nanobody (Nb)-conjugates, whereby
Nbs are the antigen-recognition domains of camelid heavy chain-only antibodies. For this purpose, we have
currently conjugated the lead anti-MMR Nb1 to the therapeutic radionuclide 177Lu for radioimmunotherapy.
Co-administration of therapeutic radiolabeled anti-MMR Nb1 with an excess of unlabeled bivalent anti-MMR
Nb1 to TS/A breast tumor-bearing mice, leaded to remarkable retardation of tumor growth compared to nontreated animals. Combination of the therapeutic anti-MMR Nb with currently applied therapies such as immune
checkpoint blockade, is of great interest.
The present work is granted by Flanders Institute of Innovation and Technology (VLAIO).
Contact e-mail: evangelia.bolli@gmail.com
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Biological effects of proteolysis and glycosylation of the propeptide domain of human gelatinase B/matrix
metalloproteinase-9
Lise Boon, Estefania Ugarte-Berzal, Erik Martens, Jennifer Vandooren, Walter Stöcker, Christoph Becker-Pauly,
Paul Proost and Ghislain Opdenakker

Matrix metalloproteinases (MMPs) have prodomains with considerable sizes. The 3-dimensional structure of the
propeptide domain of gelatinase B/MMP-9 is known. We modelled on this crystal structure an experimentally
determined N-linked oligosaccharide, which further enlarges the propeptide and studied its possible functions.
Activation of proMMP-9 by MMP-3 occurs in two steps resulting in an aminoterminal (AT) and carboxyterminal
(CT) propeptide part. The AT and CT propeptide parts were synthesized and antisera were generated for the
detection by immunoblot analysis and ELISA. In accordance with other peptide inhibitors of MMP-9, the natural
CT propeptide part inhibited MMP-9 and MMP-2 gelatinolytic activities with IC50 values of 59 μM and 53 μM,
respectively. In addition, we purified the glycosylated AT propeptide part from recombinant human proMMP-9
expressed in Sf-9 cells and compared this with the aglycosyl synthetic AT propeptide part. First, we demonstrated
resistance of the AT propeptide glycoforms against proteolysis by MMP-3, MMP-9, meprin α and neutrophil
elastase. Secondly, we showed that larger oligosaccharide structures, as occurring in neutrophil MMP-9, further
increased proteolytic resistance. Moreover, in protease-rich body fluids, such as synovial fluid from arthritis
patients, the attached oligosaccharide prolongs the bioavailability of the AT propeptide part. In conclusion, the
natural CT propeptide part acts as a peptide inhibitor at high concentrations and the attached N-linked
oligosaccharides protect the AT propeptide part of proMMP-9 against proteolysis in vitro and extend its
bioavailability.
Contact e-mail: lise.boon@kuleuven.be

Platinum sponsor: BD Biosciences
Silver sponsors: ThermoFisher Scientific, Analis, SanBio, StemCell Technologies, Biolegend
Bronze sponsors: VWR, Biotechne

2017 Annual Scientific Meeting
Chair: Adrian Liston
Scientific Coordinators: Susan Schlenner, Niels
Hellings, Erika Van Nieuwenhove, Abhishek Garg

Effects of lipopolysaccharide on sensory TRP channels of dorsal root ganglion sensory neurons
Brett Boonen, Yeranddy A. Alpizar, Thomas Voets, Karel Talavera.

Neurogenic inflammation and pain associated to bacterial infection have been ascribed to sensitization and
activation of sensory nerve afferents. We recently unveiled a role of Transient Receptor Potential (TRP) A1
channel as sensor for lipopolysaccharide (LPS) in nociceptive neurons. However, here we show that LPS is still
detected by 30% of dorsal root ganglion neurons isolated from Trpa1 KO mice. The proportion of cells responding
to LPS was dramatically lowered in double Trpa1/Trpv1 KO neurons. Using intracellular calcium imaging and
whole cell patch-clamp in a recombinant expression system, we studied the effects of LPS on TRPV1, TRPV2,
TRPM3 and TRPM8. In isolated sensory neurons, we compared the activation of TRPV1 and TRPA1 by LPS. Here
we show that, along with TRPA1, TRPV1 is also an important contributor to the LPS-induced activation of sensory
neurons, especially at higher concentrations of endotoxins. Furthermore, we found that TRPM3 is less sensitive
to LPS and that the activation of the cold sensor TRPM8 only occurs at low temperatures. In contrast, LPS fails to
trigger activation of the TRPV2 channel. Our results reveal sensory TRP channels as a complete new class of
effectors of bacterial cues, and therefore as key players in signal transduction pathways within mechanisms of
innate immunity.
Contact e-mail: brett.boonen@kuleuven.be
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LONG NON-CODING RNA ROCIT AFFECTS CTLA4 EXPRESSION IN REGULATORY T CELLS
Brajic A1,2, Franckaert D1,2, Schlenner S1,2, Liston A1,2
1
2

Translational Immunology Laboratory, Deparmtent of Microbiology and Immunology, KU Leuven, Leuven, Belgium.
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Mammalian genomes encode a plethora of long non-coding RNAs (lncRNAs). These transcripts can have various
functions such as regulation of gene expression, and thereby affect physiological cellular processes as well as
pathological conditions. Despite the broad range of potential functions, relatively few lncRNAs that are specific
to the immune system have been studied in detail. Regulatory T cells (Tregs), a subset of CD4+ T cells determined
by the transcription factor FoxP3, establish and maintain immunological self-tolerance and homeostasis by
restraining pathological immune responses such as autoimmunity, inflammation, and allergy. To explore the
possible role of lncRNAs in Treg function and stability, we first analysed the differential expression of lncRNAs
between naïve, antigen-experienced and regulatory CD4+ T cells via RNA sequencing. We identified the lncRNA
Rocit (regulator of CTLA-4 in Tregs) which was strongly upregulated in Tregs. To determine the function of Rocit,
we generated knockout (KO) mice that are deficient for either of the two exons of the Rocit gene. First analyses
showed a reduction in CTLA4 protein in the KO Treg in comparison with wild type mice, raising the possibility of
a reduced suppressive function. Currently, we are evaluating the effect of loss-of-function of Rocit in vivo in order
to fully characterize its function. These results will provide more insight into the role of lncRNAs in Tregs and
their contribution to immune-mediated diseases.
Presenting author e-mail: aleksandra.brajic@kuleuven.vib.be
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Immune responses in viral infections and effects of antiviral drug candidates measured by multiplex
biomarker analysis
Sandra Claes, Merel Oeyen and Dominique Schols
Laboratory of Virology and Chemotherapy, Rega Institute for Medical Research, University of Leuven, Belgium

In viral infections cytokines and chemokines play an important role in the defense mechanism of the human
body. After making contact to infected cells, cytotoxic T-cells synthesize and release cytokines as IFN-ɣ and TNFα who transfer a signal to infected or neighbouring cells to enhance their killing mechanisms. These will destroy
the infected cells and, therefore, prevent survival of the invading virus. Also, virally infected cells are known to
produce interferons which prevent replication of viruses by directly interfering with their ability to replicate
within an infected ceLL. They also act as signaling molecules that allow infected cells to warn nearby cells of a
viral presence. The signal makes neighbouring cells increase the numbers of MHC class I molecules upon their
surfaces so that T cells surveying the area can identify and eliminate the viral infection. Knowledge of the immune
response of the host to a virus and the regulation of this response is pivotal for many reasons e.g. to develop
good vaccines. When the immune response to a vaccine is too high, organs can be damaged. The production of
cytokines and chemokines can also function as a predictive marker of disease progression and disease severity.
The measurements of the cytokine/chemokine levels in all our experiments are performed by means of a
multiplexed fluorescent microsphere immunoassay. This technique combines the principle of a sandwich
immunoassay with the Luminex fluorescent-bead-based technology, which allows the quantification of up to 100
different analytes simultaneously in one cell culture or serum sample.
We showed with this technology that in serum samples of mice infected with zika virus, IFN-ɣ and TNF-α
production continuously increased during the early stage of viral infection.
By performing multiplex assays we also found that these two cytokines were produced in high amounts after
dengue virus (DENV) infection in MDDC. Also the levels of IFN-α, RANTES, MIP-1β and MIP-1α were significantly
increased after DENV-infection. We also showed that the antiviral lectin, HHA, and the lantibiotic peptide,
labyrinthopeptin A1, were able to block the secretion of these cytokines significantly when added during DENVinfection demonstrating not only their antiviral activity but also inhibiting the induction of these viral-induced
cytokines.
Studies of biomarker production are also of great importance to observe the immune effects after administering
a potential drug candidate. As example, we evaluated the possible side-effects of CBAs (Carbohydrate Binding
Agents) as microbicide candidates for preventing HIV-infection. For vaginal microbicidal applications, it is
important that these compounds do not induce any stimulatory effects as cellular activation can result in an even
higher susceptibility for viral (HIV and herpes) infection. In this study, we determined the production of IL-1α, IL1rα, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-12, IL-13, IL-15, IL-17, eotaxin, FGF, G-CSF, GM-CSF, IFN-ɣ, IP-10,
MCP-1, MIP-1α, MIP-1β, PDGF, RANTES, TNF-α and VEGF in PBMCs cultured with increasing concentrations of
CBAs. Significant differences were observed with HHA and GNA, but not with griffithsin, demonstrating its safety
and advocate its further development as a potent microbicide for HIV prevention.
Contact e-mail: sandra.claes@kuleuven.be
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Immunomodulatory effects of the CD4 and sortilin receptor down-modulator cyclotriazadisulfonamide
(CADA)
Elisa Claeys1, Thomas W. Bell2, Dominique Schols1 and Kurt Vermeire1
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2

KU Leuven - University of Leuven, Department of Microbiology and Immunology, Rega Institute for Medical Research, Laboratory of
Virology and Chemotherapy, B-3000 Leuven, Belgium
University of Nevada, Department of Chemistry, Reno, NV, USA

The small synthetic compound, cyclotriazadisulfonamide (CADA), was identified as a potent inhibitor of HIV
replication. It was shown that the antiviral potency of CADA is due to its down-modulating activity on CD4, the
main receptor for HIV entry. CADA inhibits human CD4 protein translocation into the endoplasmic reticulum in
a signal peptide-dependent way, while mouse CD4 is not influenced by CADA. Besides being the primary receptor
for HIV infection, CD4 also plays a role in immunological processes such as T cell activation by enhancing T cell
sensitivity to antigens. Furthermore, several non-depleting anti-CD4 monoclonal antibodies have been shown to
exert potent immunosuppressive effects. Recently, the sorting receptor sortilin was identified as a secondary
substrate of CADA, although to a lesser extent affected by CADA compared to CD4. Next to its role in trafficking
of proteins to the cell surface and subcellular compartments, sortilin has been shown to be involved in exocytic
trafficking of certain cytokines.
Due to the immunological relevance of both CADA substrates, we are interested in the immunomodulatory
capacity of CADA and its potential use as immunosuppressive agent in transplantation settings. In the mixed
leukocyte reaction (MLR), an in vitro assay that reflects in vivo transplant rejection, CADA dose-dependently
inhibits leukocyte proliferation in response to allogeneic major histocompatibility complex molecules. Inhibition
of proliferation by CADA was consistently observed with leukocytes of different donors, and could not be related
to an overall cytotoxic effect of CADA, as tested in the MTS-PES assay. CADA also dose-dependently reduces the
amount of several cytokines such as interleukin-2 in the supernatant of the MLR samples, as measured with the
Bio-Plex 200 system. To evaluate the role of sortilin in this immunomodulatory effect of CADA, the sortilin
inhibitor AF38469 was tested in the MLR and Bio-Plex assays. However, AF38469 did not inhibit leukocyte
proliferation or cytokine secretion, suggesting that the role of sortilin in CADA-induced immunosuppression is
rather limited. In conclusion, our data point to an immunosuppressive potency of CADA that seems to coincide
with its CD4 receptor down-modulating activity.
Contact e-mail: elisa.claeys@kuleuven.be
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Biomarkers for diabetes reversal in NOD mice by clinical-grade pro-insulin and IL10 secreting Lactococcus
lactis in combination with low-dose anti-CD3
Dana P. Cook1, Tatiana Takiishi1, Hannelie Korf1, Guido Sebastiani2, Francesca Mancarella2, João Paulo Monteiro
Carvahlo Mori Cunha1, Clive Wasserfall3, Noelia Casares4, Juan José Lasarte4, Lothar Steidler5, Pieter Rottiers5,
Francesco Dotta2, Conny Gysemans1 and Chantal Mathieu1.
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Introduction of beta-cell auto-antigens via the gut through genetically-modified Lactococcus lactis (LL) has been
demonstrated to be a promising approach for diabetes reversal in NOD mice. In this study we show that a
combination of low-dose anti-CD3 with a “clinical-grade” self-containing LL, appropriate for human application,
secreting human pro-insulin and IL10 cured 66% of new-onset diabetic NOD mice, comparable to plasmid-driven
LL.
Diabetes reversal correlated strongly with residual beta-cell mass at therapy initiation and reactivity to the
therapeutic autoantigen. Initial blood glucose concentrations below 350 mg/dL and pre-therapy insulin
autoantibody (IAA) positivity increased therapy efficacy to 89%, while absence of both biomarkers reduced
efficacy to 33%. A decline in IAA positivity was also an immune biomarker of therapeutic outcome.
Assessment of the immune changes induced by the LL-based therapy revealed elevated frequencies of
CD4+Foxp3+ T cells in pancreatic draining lymph nodes, pancreas, and peripheral blood of all treated mice,
independent of metabolic outcome. Neutralization of CTLA4 and TGF-β, but not IL10, partially abrogated the
suppressive function of therapy-induced Tregs. Ablation of FOXP3+ Tregs in vivo in therapy-cured
NOD.FOXP3.DTR mice broke tolerance and lead to disease recurrence, indicating their necessity for maintenance
of tolerance. Furthermore, co-administration of a 15-mer synthetic peptide inhibitor of FOXP3 with therapy at
diabetes onset prevented restoration of normoglycemia.
In summary, the immune and metabolic biomarkers identified in this study can potentially be used in the future
to tailor the LL-based combination therapy for individual type 1 diabetes patients.
Contact e-mail: dcook1950@gmail.com
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New biomarkers in the diagnosis of ovarian pathology
Coosemans A1,2, Baert T1,2, Landolfo C3, Busschaert P4, Vanderstichele A1,4, Vergote I1,2,4, Timmerman D1,3
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Background:
Ovarian cancer is a silent killer, metastasizing throughout the abdomen before causing symptoms. The majority
of patients will die. Survival can be improved by screening, improving diagnosis or treatment. Optimizing the
diagnosis has always been the lowest priority in literature. This research project focusses on three pillars in the
search for new diagnostic biomarkers: proteins, ctDNA (cellfree/circulating tumor DNA resulting from apoptotic
tumor cells) and immune profiles.
Materials and methods:
Serum, plasma and peripheral blood mononuclear cells (PBMC) were collected, so far of 269 people. In 157 of
them (68 with benign cysts, 13 with borderline tumor, 43 with invasive ovarian cancer, 33 healthy controls) an
immune profile analyses based on the presence of CD4, CD8, MDSC (myeloid derived suppressor cells) and Treg
(regulatory T cells) was done at the PBMC level by FACS (Fluorescence Activated Cell Sorting). In 39 invasive
ovarian cancer patients, immune profile was correlated with survival.
Results:
Most striking were the differences in monocytic MDSC (mMDSC). Their presence was statistically different
between the patient groups (p < 0.0001). The proportion of mMDSC doubled in the presence of ovarian
pathology and within this group increased with growing malignancy potential (benign vs borderline vs invasive).
This graded difference remained (p 0.006), but rendered the invasive cancers more pronounced as a separate
group, if mMDSC who were positive for PDL1 (programmed death ligand 1) expression were considered.
Moreover, overall survival in these invasive ovarian cancer patients was significantly reduced in case of
increasing amount of mMDSC positive for PDL1 (p = 0.02).
Conclusion:
This project is an ongoing international study that will finally include 1000 patients. Although these results are
preliminary and analyses are still ongoing, immune profiling in blood for ovarian pathology holds much
promise. At this moment, all data point towards a main role for mMDSC.
Contact e-mail: an.coosemans@gmail.com
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Salt responsive gut commensal modulates Th17 axis and disease
Nicola Wilck1,2, Mariana G. Matus3, Stephanie Jörg4, Beatriz F. Côrte-Real5, Scott W. Olesen3, Sean
M. Kearney3, Kristoffer Forslund6, András Balogh2, Diana A. Grohme7, Peer Bork2, Eric J. Alm3,
Markus Kleinewietfeld5,7, Ralf A. Linker4, Dominik N. Müller1,2
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Western lifestyle with high salt consumption leads to hypertension and cardiovascular mortality.
High salt may additionally drive autoimmunity by inducting of T helper (TH)17 cells, which may also contribute
to hypertension. Induction of TH17 cells depends on the gut microbiota, yet the effect of high salt on the gut
microbiome is unknown.
In mouse model systems, we show that high salt intake affects the gut microbiome, particularly by depleting
Lactobacillus murinus. Consequently, treatment with L. murinus prevents high saltinduced aggravation of
experimental autoimmune encephalomyelitis and salt-sensitive hypertension, by modulating TH17 cells. In line
with this finding, moderate high salt challenge in humans increases TH17 cells and blood pressure. Our results
link the detrimental effects of high salt to the gut-immune axis and highlight the gut microbiome as a potential
therapeutic target to counteract salt-sensitive pathologies.

Contact e-mail: beatriz.cortereal@uhasselt.be
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A CARD9 Turkisch founder mutation disrupts NF-κB signaling by inhibiting Bcl10 recruitment
Marieke De Bruyne1,2,3, Levi Hoste1,3, Delfien Bogaert1,2,3,4, Mélanie Migaud5, Deborah Konopnicki6, Bart
Lambrecht4, Rudi Beyaert7, Elfride De Baere2, Anne Puel5, Jean-Christophe Goffard8, Filomeen Haerynck1,3, Jens
Staal*,7, Melissa Dullaers*,1,4
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* These authors contributed equally

Background:
Inherited CARD9 deficiency is an autosomal recessive primary immunodeficiency predisposing uniquely to
chronic and invasive fungal infections in otherwise immunocompetent individuals.
Methods:
We studied ten patients with CARD9 c.208C>T p.(R70W) mutations belonging to five families living currently in
Belgium or France but originating from the same region in Turkey. They present a spectrum of both mucosal and
systemic fungal infections.
We performed haplotype analysis to investigate a possible founder origin of this mutation.
We devised an in vitro system to explore the biochemical mechanism of the R70W mutation, using a
constitutively active CARD9 L213LI mutant, which allows dissection of downstream signaling events. We
performed NF-κB luciferase reporter assays and co-immunoprecipitation experiments.
Results:
Segregation analysis of four microsatellite markers and five SNPs revealed a common haplotype of
1.03 Mb surrounding the mutation, suggesting a Turkish founder mutation.
Luciferase assays showed that the constitutive NF-κB activity of the L213LI mutant was completely eliminated in
a double mutant containing both R70W and L213LI mutations. Consistent with these results, coimmunoprecipitation of CARD9 showed that the double mutant fails to pull down Bcl10 and MALT1, whereas the
L213LI mutant does.
Conclusions:
Identification of the R70W CARD9 mutation as a founder in patients with CMC and/or invasive fungal infections
originating from Turkey implies that targeted testing of this mutation would be valuable in this specific
population.
The R70W mutation prevents the interaction with downstream MALT1 and Bcl10, which leads to inactivation of
downstream CBM complex-dependent signaling to NF-κB.
Contact e-mail: marieke.debruyne@ugent.be
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Engineering the immune system with synthetic nanomaterials
Bruno G. De Geest
Department of Pharmaceutics, Ghent University

The field of immuno-engineering has vastly expanded the last decade and offers new avenues for the treatment
of infectious diseases and cancer. My research group works at the interface between life sciences and materials
chemistry with a special interest in polymer chemistry, nanotechnology and immunology. In my talk I will give an
overview of our recent findings in how we can engineer the adaptive and innate immune system using synthetic
nanomaterials to fight cancer and infectious diseases. In this regard we are developing strategies that allow for
(1) efficient targeting of dendritic cells in lymphatic tissue for engineering adaptive immunity, (2) decorating
cancer cells and infected cells with motifs that activate innate immunity and (3) engineering the tumor stroma.
Contact e-mail: br.degeest@ugent.be
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The role of TTP in the homeostasis and function of intestinal regulatory T cells
de Toeuf B1, Van Maele L3, Soin R1,Moser M2, Goriely S3, Kruys V1, Gueydan C1*, Oldenhove G2*
1

2
3

Laboratory of Molecular Biology of the Gene, Institut de Biologie et Médecine Moléculaire, ULB
Laboratory of Immunobiology, Institut de Biologie et Médecine Moléculaire, ULB
Institute for Medical Immunology, ULB
*Equal contribution

A healthy immune system relies on the tight regulation of the balance between inflammation and tolerance in
order to clear out pathogens or injuries while avoiding chronic inflammation, autoimmune disorders or tumors.
Cytokines and chemokines are the molecular mediators allowing the immune cells to coordinate their action,
whether in inflammation of homeostasis. As such, the expression and secretion of these molecules need to be
rapidly up- or downregulated. Many cytokine genes are known to be regulated at the post transcriptional level
as well as at the transcriptional level. In particular, the expression of many cytokines is regulated by
Tristetraprolin (TTP), an RNA-binding protein that targets AU-rich elements (ARE) in the 3’UTR of certain mRNA
and promotes their rapid degradation. TTP has been shown to be of great importance for the resolution of
inflammation as TTP-/- mice exhibit an extremely inflammatory phenotype, largely due to overexpression of
cytokines such as TNFα and IL-23 among others. Interestingly, TTP-/- mice have not been described as suffering
from intestinal inflammation, suggesting a particular influence of TTP in this organ. We observed that TTP -/mice have an increased regulatory T cell population in the lamina propria (LP) of the small intestine and
mesenteric lymph node (MLN). This increase was not due to an increased IL-2 production. As dendritic cells
(DCs) have been described as the main inducers of regulatory T cells in the intestine, we also evaluated the
effect of TTP deficiency in DCs on the induction of regulatory T cells using CD11c-Cre mice with a floxed allele
for TTP. These mice exhibit a similar increase in regulatory T cells in the small intestine as TTP -/- mice. Several
experiments in both mouse models enabled us to characterize this regulatory T cell population as probable
peripheral, and mostly IL-10 producing, regulatory T cells. Efforts in uncovering the molecular targets of TTP
responsible for the observed increase are ongoing. Primary results suggest that RALDH2 and IL-10 are the most
likely targets. Part of our experiments will also be directed towards studying the implication of the increase in
regulatory T cells on the resistance of the mice towards excessive inflammation.
Presenting author e-mail: bdetoeuf@ulb.ac.be
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Ontogeny and functions of brain macrophages during parasite neuroinvasion.
Karen De Vlaminck, Hannah Van Hove, Ana Rita Pombo Antunes, Liesbet Martens, Sofie De Prijck, Niels
Vandamme, Benoit Stijlemans, Yvan Saeys, Martin Guilliams, Roosmarijn Vandenbroucke, Jo Van Ginderachter,
Kiavash Movahedi

Microglia and non-parenchymal brain macrophages are embryonically-derived phagocytes that can selfmaintain in situ. However, during disease conditions, monocytes can gain access to the brain, but their
functional significance and ability to permanently seed any of the tissue-resident brain macrophage pools
remains unclear. Here, we show that the unicellular parasite Trypanosoma brucei invades the brain in a
coordinated step-wise fashion, moving from the meninges to the choroid plexus and surrounding brain
parenchyma. This results in the disruption of brain barriers, leading to a massive infiltration of classical and
non-classical monocytes that enter the brain via the choroid plexus and CSF. Using serial 2-photon tomography,
lineage-tracing and single-cell RNA sequencing, we uncover the fate and transcriptional dynamics of infiltrating
monocytes and embryonic macrophages and delineate their role in neuropathology and parasite control. Our
results highlight a clear dichotomy between embryonic and monocyte-derived macrophages in the brain and
show how their interactions shape disease progression.
Contact e-mail: Karen.De.Vlaminck@vub.ac.be
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Th17 cell population impact on xenogeneic graft-versus-host disease
Loïc Delens, Grégory Ehx, Louise Vrancken, Gilles Fransolet, Muriel Hannon, Céline Grégoire, Sophie Dubois,
Coline Daulne, Yves Beguin, Frédéric Baron and Sophie Servais

Introduction:
Acute graft-versus-host disease (GVHD) is a severe complication after allogeneic stem cell transplantation. Its
pathophysiology is complex and not fully understood yet. New insights have recently emerged about the
potential role of Th17 cells but controversies still remain. Here, we explore the potential implication of Th17 cells
in a murine humanized mice model of xenogeneic GVHD (xGVHD).
Results:
Our lab has developed a model of x-GVHD by infusing human peripheral blood mononluclear cells (PBMCs) into
NOD-scid IL-2Rγnull (NSG) mice after non-lethal total body irradiation (2.5 Gy). In a set of preliminary
experiments, we observed that human Th17 cells were present at the time of xGVHD in that model: specifically,
(1) IL17A-producing CD4+ T cells were detected by flow cytometry in the peripheral blood, spleen, and target
organs (bone marrow, liver and lungs) of mice with xGVHD; and (2) qRT-PCR assays also demonstrated the
expression of RORγT in target organs. However, Th17 cells were only detected at low frequency in this model: 15% among CD4+ T cells (flow cytometry analyses).
Thereafter, we planned to explore the impact of the injection of PBMCs enriched with Th17 cells on xGVHD
manifestations and severity. We developed a protocol of in vitro Th17 cell differentiation from human naive CD4+
T cells. Briefly, naive CD4+ T cells were cultured with anti-CD3/anti-CD28 coated beads under Th17-skewing (TGFβ1, IL1-β, IL-6, IL-21, IL-23, neutralizing anti-IL-2 and anti-IFNγ antibodies) and hypernatremic conditions (NaCl
40mM, as described in Kleinewietfel et al., Nature 2013). After 8 days of culture, a median of 22% of IL-17A+ cells
was obtained. We confirmed the expression of IL-17A, RORγt and IL-23R by these cells by RT-qPCR. We further
evaluate the co-injection of PBMCs (1.106) with in vitro differentiated cells under Th17 skewing conditions
(1x106) (co-injection group, N=25), in comparison with the injection of PBMCs alone (PBMCs group, N=21). We
observed a higher proportion of IL-17A+ cells among CD4+ T cells in the blood and target organs of co-injected
mice suggesting that co-injected Th17 cells persist, expand and migrate in vivo. We also noted a high proportion
(>60%) of double expressing IL-17A+ IFNγ+ cells among CD4+ IL-17A+ cells (Th17/Th1-like phenotype, which is
known to be more pathogenic). Furthermore, we observed higher xGVHD score (p<0.0001) and lower survival
(p=0.017) in co-injected mice. Finally, we noted extensive cutaneous lesions (alopecia and hirsutism) in coinjected mice, which were only mild or absent in NSG that received PBMCs alone.
Conclusion:
These preliminary results suggest the potential effects of Th17 cells on inflammatory processes associated with
xGVHD.
Contact e-mail: ldelens@doct.ulg.ac.be
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MDSC depletion improves the efficacy of a novel form of immunotherapy for highrisk neuroblastoma that is
based on an allogeneic stem cell transplantation and recipient leucocyte infusion.
Isabelle Dierckx de Casterlé1, Omer Rutgeerts1, Sabine Fevery1, Stefaan Van Gool2, Mark Waer1, An D. Billiau1,
Ben Sprangers1,3
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Immunologisches Onkologisches Zentrum Köln, Hohenstaufenring 30, 50674 Köln, Germany
Department of Nephrology, University Hospital of Leuven, Herestraat 49, 3000 Leuven, Belgium

Introduction
High-risk neuroblastoma is the most frequent extra-cranial solid tumor in childhood, and is faced with poor
prognosis despite intensive therapy. Allogeneic stem cell transplantation in combination with a recipient
leucocyte infusion (RLI) has recently been proposed as a new treatment option, and has already been shown to
be effective in murine neuroblastoma models.
Methods
The immunological mechanisms of RLI have been investigated using our focal neuroblastoma MHC-mismatched
allogeneic bone marrow transplantation mouse model.
Results
Infusion of non-tolerant recipient-type leucocytes (RLI) into mixed chimeras resulted in a full rejection of the
donor marrow graft, and was associated with a significant delay in local neuroblastoma growth. We found that
the RLI-mediated alloreactivity was associated with a cytokine storm, which generates host-derived T helper 1
(Th1)- and CTL responses systemically, persisting for at least 2 weeks. Interestingly, these effector T cells could
also migrate into the local tumor, however, these effects diminished more rapidly over time. Consistently, a
marked expansion of myeloid-derived suppressor cells (MDSC) was also induced in the spleen following RLI.
Strikingly, depletion of MDSC in RLI-treated chimeras resulted in improved RLI tumor-inhibitory effects as well as
overall survival.
Conclusion
Post-transplant RLI results in a significant, but incomplete anti-solid tumor effect, initiated by strong host-antidonor reactivity. This alloreactive response was shown to activate host effector T cell responses, both
systemically and intra-tumorally. However, although the systemic effector responses persisted, the local effects
dampened over time. We revealed that RLI also drives a marked splenic expansion of MDSC, which was shown
to be – at least in part – responsible for the incomplete biological effects of RLI.
Contact e-mail: isabelle_dierckx@hotmail.com
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Cellular electric impedance technology to study signaling downstream of wild type CXCR4 and mutants
associated with WHIM syndrome.
Jordi Doijen1,2, Tom Van Loy2, Bart Landuyt1, Walter Luyten1, Liliane Schoofs1, Dominique Schols2
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Laboratory of Functional genomics & proteomics, Zoological Institute, KU Leuven, Belgium
Laboratory of Virology and Chemotherapy, Rega Institute, KU Leuven, Belgium

The CXC chemokine receptor 4 (CXCR4) is a G protein-coupled receptor that raises significant interest due to its
involvement in several human disorders including inflammatory diseases and different types of cancer. Warts,
Hypogammaglobulinemia, Infections, and Myelokathexis (WHIM) syndrome is a rare immunodeficiency disease
that is caused by the dysregulated activity of CXCR4, driven by several well-defined gain-of-function mutations
in the C-terminal domain of the receptor. These mutations lead to the truncation of part of the cytoplasmic tail
that is required for β-arrestin mediated receptor desensitization and internalization, leaving mutant receptors
with enhanced activity compared to wildtype CXCR4. Here, we have evaluated a novel cell-based receptor assay,
based on electric cellular impedance technology, to study signaling pathways downstream of wildtype and WHIM
mutant associated CXCR4. Dose-dependent and specific stimulation of CXCR4 by its unique agonist, the
chemokine CXCL12, was demonstrated for wildtype CXCR4 and two WHIM mutants (CXCR4 Δ334 and CXCR4Δ343).
In case of wildtype CXCR4, responses were shown to correlate well with the level of CXCR4 expression. Gɑicoupled events contributed extensively to the impedance response, whereas Gɑq and Gβɣ related signaling
events had minor effects on the impedance profile. Comparison of the impedance profile of both mutant
receptors and wild type CXCR4 revealed that the measured response for mutant CXCR4 was not significantly
increased, but was more prolonged in time i.e. the return to baseline levels was much slower for mutant CXCR4
than for WT CXCR4. This prolonged activation likely coincides with a decreased level of receptor internalization
caused by the WHIM associated mutations. Of interest, all detected responses could be entirely inhibited by the
CXCR4-specific small molecule antagonist AMD3100, a compound that is currently being evaluated as a possible
anti-WHIM
treatment in clinical studies. Taken together, our data encourage the use of cellular electric impedance as a novel
label free approach to study CXCR4 and indicates that it can become a valuable pharmacological cell-based assay
for the identification and further characterization of novel molecules targeting mutant CXCR4 linked to WHIM
syndrome.
Contact e-mail: jordi.doijen@kuleuven.be
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Xenogeneic graft-versus-host disease and graft-versus-leukemia effects in humanized NSG and NSG.A2 mice
Grégory Ehx1, Joan Somja2, Warnatz Hans-Jörg3, Loic Delens1, Gilles Fransolet1, Philippe Delvenne2, Joséphine
Muller1, Yves Beguin1,4, Muriel Hannon1, Stéphanie Humblet-Baron5, Frédéric Baron1,4
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Otto Warburg Laboratory, Max Planck Institute for Molecular Genetics, Berlin, Germany;
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Leuven, Belgium

Background
Humanized mice models of xenogeneic graft-versus-host disease (xGVHD) are increasingly used to study the
impact of immunosuppressive therapies on human T cells.
Methods
Here, we described xGVHD induced by injection of human peripheral blood mononuclear cells (hPBMCs) in
classical NSG mice and assessed the impact of the expression of HLA-A2 and 2 microglobuline by NSG mice cells
(NSG.A2 mice) on xGVHD and graft-versus-leukemia (GvL) effects.
Results
XGVHD was more severe in NSG.A2 than in NSG mice while there was higher absolute counts of human cells in
the blood of NSG.A2 than in NSG mice on day 14 after transplantation. The proportions of T-cell subtypes
infiltrating the lungs and the liver were comparable in NSG and NSG.A2 mice but were different from the
proportions of T-cell subtypes infiltrating the spleen (higher proportion of effector T cells and significantly lower
expression of the immune inhibitory checkpoint PD-1). However, there was a higher proportion of naive CD8+ T
cells in the blood of NSG than in the blood of NSG.A2 mice (16% vs 8%, P=0.007), demonstrating higher T-cell
differentiation in NSG.A2 mice. Analyses of TCRVB repertoire by deep sequencing demonstrated that the
productive clonality was lower in the spleen and in the lungs of NSG.A2 than in these organs of NSG mice
suggesting that additional antigens were recognized by donor T cells in NSG.A2 in comparison to NSG mice. RNA
sequencing of T cells sorted from spleen of both NSG and NSG.A2 mice highlighted a significant upregulation of
transcripts associated with TCR signaling, costimulation signaling and proliferation process. Further, the
expression signature observed in NSG and NSG.A2 mice was closely related to the profile found in T cells
stimulated in vitro with CD3CD28 beads. Finally, GvL effects against the HLA-A2 THP-1 cell line were higher in
NSG.A2 than in NSG mice.
Conclusions
Our data indicate that NSG.A2 mice are suitable to study xGVHD and GvL effects.

Contact e-mail: g.ehx@ulg.ac.be
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Rab guanine nucleotide exchange factor 1 (RABGEF1) restricts intestinal inflammation by limiting proinflammatory signals in Intestinal Epithelial Cells (IECs)
El Abbas S.1, Beguin C.1, Schyns J.1, Pirottin D.1, Tsai M.2, Tam SY.2, Galli SJ.2, Bureau F. 1,3 and Marichal T.1,3
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Department of Pathology and Sean N. Parker Center for Allergy and Asthma Research, Stanford University School of Medicine,
Stanford, California 94305-5324, USA
WELBIO, Walloon Excellence in Life Sciences and Biotechnology, Wallonia, Belgium

Background:
Rab guanine nucleotide exchange factor (GEF-)1 (RABGEF1), a multifunctional protein whose in vivo functions
remained unknown until recently, is highly expressed in mouse and human epithelial cells. In mice, we have
shown that epidermal keratinocyte-restricted Rabgef1 deletion induced severe barrier dysfunction and features
of atopic dermatitis (Marichal, Gaudenzio et al., J Clin Invest, 2016), indicating that epithelial RABGEF1 can act as
a guardian of homeostasis at this barrier site.
Objective:
The aim of this study is to investigate the role of RABGEF1 in intestinal epithelial cells (IECs) and intestinal
homeostasis in mice.
Methods:
We performed conditional deletion of the Rabgef1 gene using the cre-lox system to obtain mice lacking RABGEF1
specifically in IECs (Rabgef1IEC-KO), on the wild-type (WT) and the colitis-prone Interleukin-10 (Il-10)-deficient
backgrounds. In addition, we used CRISPR-Cas9 technology to produce a mouse IEC line deficient in RABGEF1.
Results:
Rabgef1IEC-KO mice on the WT background did not develop obvious spontaneous intestinal abnormalities but
exhibited an altered intestinal microbial composition associated with minor changes in IEC pro-inflammatory
gene expression profile. Moreover, Rabgef1IEC-KO mice exhibited an increased susceptibility to inflammation in a
dextran sodium sulfate (DSS)-induced colitis model on the WT background, as well as in a constitutive model of
colitis on the Il-10-deficient background. In vitro, we showed that mouse IECs lacking RABGEF1 significantly
overexpressed several pro-inflammatory cytokines and chemokines as compared to control cells.
Conclusions:
Taken together, these results support the conclusion that RABGEF1 can act as a regulator of intestinal
homeostasis and inflammation, and
that dysregulated RABGEF1 expression could contribute to intestinal barrier dysfunction in inflammatory
conditions of the gut.
Contact e-mail: sophie.elabbas@ulg.ac.be
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Arginine depletion via Arginase-1 as a key mechanism for M2-macrophage-induced neuroprotection after SCI
Céline Erens1, Stefanie Lemmens, Selien Sanchez, Daniela Sommer, Sven Hendrix
Department of Morphology, Biomedical research institute, Hasselt University, Diepenbeek, Belgium.
1Equally contributing

Spinal cord injury (SCI) is characterized by an excessive inflammatory response at the lesion site. A broad
spectrum of macrophage (Mɸ) subsets are found in the central nervous system (CNS) after trauma, including the
anti-inflammatory M2 and the pro-inflammatory M1-Mɸs. The latter being neurotoxic and mediating secondary
damage in contrast to M2-Mɸs being pro-regenerative.
Previous research within our research group indicated the functional and histopathological improvement after
SCI through the transplantation of interleukin (IL)-13 secreting mesenchymal stem cells. They induced an increase
in perilesional M2-Mɸs, accompanied with less phagocyte-dystrophic axon contacts, suggesting a reduction in
axonal dieback. These M2-Mɸs expressed high levels of arginase-1 (arg-1).
Arg-1 mediates L-ornithine production, which is involved in the biosynthesis of polyamines and collagen, crucial
in wound healing. Furthermore, arg-1 associated L-arginine consumption decreases L-arginine levels also evolved
in T-cell proliferation.
We hypothesize that arg-1, via direct application, leads to an anti-inflammatory environment due to M1suppression through L-arginine depletion, resulting in improved functional recovery. Mice were treated with
recombinant arg-1 or the vehicle after SCI. Functional recovery was assessed by means of the Basso Mouse Scale.
The arg-1 treated mice showed a suggestive trend towards improved functional recovery, a decreased lesion size
and demyelinated area compared to vehicle control. Similarly, analysis of the immune cell infiltration showed a
trend towards decreased MHCII+ and CD4+ cell numbers after recombinant arg-1 treatment. Further studies
have to confirm the promising results on lesion reduction and inflammation polarization towards an antiinflammatory state by arg-1.
Contact e-mail: celine.erens@uhasselt.be
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The impact of lactate on the metabolic phenotype of tumor-associated macrophages
Xenia Geeraerts1,2, Yvon Elkrim1,2, Dorien Broekaert,3,4, Sarah-Maria Fendt3,4* and Jo A. Van Ginderachter1,2*
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One of the outstanding challenges in macrophage biology is to understand how particular microenvironmental
cues translate into macrophage functions and ultimately in the outcome of macrophage-regulated
pathophysiological processes. A very relevant disease in this respect is cancer. Tumor-associated macrophages
(TAM) are amongst the most abundant inflammatory cells in tumors and a significant correlation was found
between high TAM density and a worse prognosis for most cancers. The co-existence of distinct, specialized TAM
subpopulations within the same tumor has been defined before and indicated the presence of protumoral M2like MHC-II(lo) TAM and antitumoral M1-like MHC-II(hi) TAM. Therefore, strategies that reprogram protumoral
M2 TAM into an antitumoral M1 phenotype, are currently highly investigated.
In this context, our work has focused on unravelling the largely unknown metabolic phenotype of TAM subsets
in a murine lung carcinoma model. Interestingly, we found that the metabolic phenotype of MHC-II(hi) TAM and
MHC-II(lo) TAM shows similarities with in vitro stimulated M1 and M2 macrophages, characterized by aerobic
glycolysis followed by a truncated TCA cycle and oxidative metabolism, respectively. 13C tracer analysis revealed
lactate, which is known to highly contribute to tumor acidosis, as a carbon source for MHC-II(lo) TAM which can
be fueled into the TCA cycle coupled to OXPHOS. Our data suggest that lactate strongly affects macrophage
metabolism, as MHC-II(hi) TAM metabolism is disturbed and forced towards an intact TCA cycle in the presence
of lactate.
Overall, our findings suggest that lactate might be an important regulator of TAM metabolism. Since metabolism
is shown to be inextricably connected to immune cell function, interfering with (lactate) metabolism could be an
elegant way to metabolically repolarize TAM towards an antitumoral phenotype and subsequently affect tumor
growth and metastasis.
Contact e-mail: xenia.geeraerts@vub.be
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Characterization of a murine model of replicative adenovirus based oral vaccination
Emeline Goffin1, Justine Javaux1, Michel Bisteau2, Eric Destexhe2, Laurent Gillet1
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Oral vaccination offers many immunological and practical advantages. Nevertheless, oral immunization may be
hampered by oral tolerance mechanisms. A solution to this problem lies in the use of viral vectors. Since the
1970s, alive, orally administered adenovirus serotype 4 and 7 vaccines are effectively used to protect United
States military personnel from severe respiratory diseases caused by these viruses. Replication-competent
adenoviruses appear therefore as promising vectors for the development of oral vaccines. Until now, as human
adenoviruses replicate efficiently only in a highly restricted host range, researches on this topic have suffered
from the lack of reliable animal models. In this study, we used mouse adenovirus type 1 (MAV-1) to develop a
small animal model for oral replicative adenovirus vaccines. We firstly characterized adenovirus oral infection in
mice. No clinical signs were observed following MAV-1 oral administration. Nevertheless, viral DNA was detected
by qPCR in various organs, showing that the virus efficiently infects by this route. Furthermore, this infection
generated a specific and neutralizing humoral response. We then evaluated the protection induced by MAV-1
oral infection against a respiratory homologous challenge. Our observations showed that oral immunization
prevent the weight loss due to an intranasal infection. Moreover, histological and qPCR analysis showed a
protection against lung inflammation and viral replication. Altogether, these results show that MAV-1 offers a
reliable model for oral vaccination based on replicative adenoviruses. This model provides a valuable tool to
assess the potential of adenoviruses as oral vaccine platforms.
E-mail: Emeline.goffin@ulg.ac.be
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Ontogeny and functional specialization of peripheral nerve macrophages
Elke Ydens, Charlotte Scott, Sofie De Prijck, Dorien Sichien, Vincent Timmerman, Sophie Janssens, and Martin
Guilliams
In contrast to the central nervous system (CNS), the peripheral nervous system (PNS) is able to regenerate upon
injury. We have shown previously that acute PNS injury induces the alternative activation of macrophages. The
cellular origin of these macrophages and the mechanisms driving their alternative activation remain unknown.
Using fate-mapping techniques we have unraveled the ontogeny of macrophages in steady-state and injured
nerves and found striking differences between PNS and CNS macrophages. Moreover, we have disentangled the
precise identity of the cells that infiltrate the nerve upon injury and we are performing an in-depth gene
expression profiling of the cells infiltrating the injured nerve by single-cell RNA-Sequencing. Our studies will
contribute to our understanding on how alternatively activated macrophages are induced upon acute nerve
injury.
Contact e-mail: martin.guilliams@irc.ugent.be
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Cyclophosphamide treatment regulates the balance of functional/exhausted tumor-specific CD8+ T cells
Aurélie Hanoteau1*, Coralie Henin1*, David Svec2, Charlotte Bisilliat Donnet1, Sébastien Denanglaire1, Didier
Colau3, Pedro Romero4, Oberdan Leo1, Benoit Van den Eynde3, and Muriel Moser1
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An important question is how chemotherapy may (re-)activate tumor-specific immunity. To address this issue,
we examined the cellular and transcriptional changes associated with chemotherapy. We have previously shown
that cyclophosphamide treatment of DBA/2 mice bearing P815 mastocytoma induces rejection and long term
protection in a CD4- and CD8-dependent manner. We used this tumor model, as it is poorly immunogenic, allows
the identification of some tumor-specific CD8 T cells and expresses tumor-associated P1A and tumor-specific P1E
antigens.
Our previous studies have highlighted the role of CD8+ T cells specific for a previously identified tumor neoantigen, which is named P1E and results from a point mutation in the MsrA gene, in the regression of ectopically
transplanted P815 mastocytoma. The proportion of these cells, which recognize the P1E/H-2Kd complex
increased from approximately 30 to over 50% of CD8+ T lymphocytes, whereas the proportion of CD8+ T cells
specific for the MAGE-type antigen P1A (encoded by the cancer-germline gene P1A) in the context of H-2Ld
decreased concomitantly, indicating that cyclophosphamide altered the repertoire of CD8 + T cells recognizing
tumor antigens.
In this study, we provide a phenotypic, functional and genomic analysis of tumor-specific CD8+ T cells in tumor
(P815)- bearing mice, treated or not with cyclophosphamide. We monitored the expression of selected genes
expressed by P1E-specific CD8+ T cells infiltrating progressing versus regressing (after cyclophosphamide) P815
tumors. Single cell PCR and flow cytometry analyses revealed that administration of cyclophosphamide favors
the development of effector-type lymphocytes in tumor bed, characterized by higher KLRG-1 expression, lower
PD-1 expression and increased cytotoxicity. This suggests re-engagement of T lymphocytes into the effector
program. IFN-I appears involved in this remodeling.
Our findings provide some insight into how cyclophosphamide regulates the amplitude and quality of tumorspecific immune responses.
Contact e-mail: cohenin@ulb.ac.be
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Multiple Sclerosis associated cytotoxic CD4+ T cells escape regulatory T cell mediated suppression
Cindy Hoeks*, Marjan Vanheusden*, Liesbet Peeters, Piet Stinissen, Bieke Broux, Niels Hellings
Hasselt University, Biomedical Research Institute and Transnationale Universiteit Limburg, Diepenbeek, Belgium
(*) equal contribution

A terminally differentiated subset of CD4+ T lymphocytes, characterized by loss of the costimulatory molecule
CD28 and gain of cytotoxic activity, arises during aging and chronic inflammation. An age-inappropriate
expansion of these cells has been found in autoimmune diseases like rheumatoid arthritis and multiple sclerosis
(MS). Our group has recently published that CD4+ cytotoxic T lymphocytes (CTL) contribute to the pathology of
autoimmune diseases, as we were able to show that expansion of CD4+ CTL exacerbates experimental
autoimmune encephalomyelitis.
Here we show that CD4+CD28null T cells are phenotypically different from CD4+CD28+T cells, and that
CD4+CD28null T cells evade Treg-mediated suppression in vitro. CD4+CD28null T cells display enhanced levels of
pro-inflammatory molecules such as granzyme B, IFN-gamma, IL-1beta, IL-6, IL-22, and GM-CSF and decreased
levels of IL-10R and GITR. Blocking of CD4+CD28null derived granzyme B or IFN-gamma completely restored the
suppressive capacity of Tregs towards CD4+CD28null T cells. In contrast, blocking of IL-10R or GITR-L did not
affect Treg-mediated suppression. We further showed that Tregs upregulate IFN-gamma when exposed to the
secretome of CD4+CD28null T cells. Blocking Treg-derived IFN-gamma partly reinstated Treg mediated
suppression of CD4+CD28null T cells. These results suggest that CD4+CD28null T cells can evade Treg suppression
through two distinct mechanisms: 1) by becoming less susceptible to Treg activity and 2) by directly altering the
functionality of Tregs. Elucidating these pathways may contribute to the development of novel therapeutic
interventions specifically targeting age-inappropriate expansion of CD4+ CTL in autoimmune diseases like MS.
Contact e-mail: cindy.hoeks@uhasselt.be
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Oncostatin M (OSM) and the inflamed blood brain barrier: good, bad or both?
E. Houben1, B. Broux1, K. Janssens1, H. Slaets1, N. Hellings1
1

Department of Immunology, Biomedical Research Institute, Hasselt University, Diepenbeek, Belgium;

Multiple sclerosis (MS) is a chronic disabling disease of the central nervous system (CNS), characterized by focal
areas of inflammation in which myelin, oligodendrocytes (OLGs) and neurons are damaged. In healthy brain,
leukocyte infiltration into the CNS is limited by the blood-brain barrier (BBB), consisting of tightly sealed and
highly specialized endothelial cells (ECs) surrounded by a continuous basement membrane and astrocytic end
feet. In MS however, this tightly regulated immune surveillance is hampered, leading to infiltration of myelinspecific T-cells into the CNS parenchyma. Oncostatin M (OSM), a member of the interleukin (IL)-6 cytokine family,
is produced in lesions of MS patients and we demonstrated in previous research that OSM protects against
demyelination in the cuprizone mouse model and enhances neurite outgrowth during spinal cord injury. High
expression of the OSM receptor (OSMR) was found on brain microvascular endothelial cells (BMECs). Therefore,
we hypothesize that OSM also has a protective role in CNS damage at the level of the BBB. In vitro experiments
reveal a decrease (p<0.01) in vascular cell adhesion protein 1 (VCAM-1) expression on BMECs after OSM (25
ng/ml) treatment under inflammatory conditions. The same trend is visible for intercellular adhesion molecule 1 (ICAM-1). For mRNA levels of tight (occludin, claudin5, ZO-1) and adherens junctions (catenin alpha 1, VEcadherin), no effect of OSM is detected, although the effect on the protein level and junction structure needs to
be elucidated. To investigate the effect of OSM on the BBB in vivo, the experimental autoimmune
encephalomyelitis (EAE) was induced in OSMR KO animals. Here, a reduced disease score (p=0.0351,
F(1,42)=4.743) is present in OSMR KO mice. The in vitro data imply a protective effect of OSM on the BBB, while
the in vivo data suggest the opposite. Additional in vitro experiments including permeability assays and
immunohistochemistry for tight and adhesion junctions, next to tissue analysis of the EAE model are necessary
to reveal the true role of OSM on the BBB in MS.
Contact e-mail: evelien.houben@uhasselt.be
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Specific defects in IL-10 production may underlie development of systemic juvenile idiopathic arthritis
Maya Imbrechts1, Anneleen Avau1, Tania Mitera1, Jessica Vandenhaute1, Hicham Bouabe2, Jürgen Heesemann3,
Lien De Somer4, Carine Wouters4 and Patrick Matthys1
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Pediatric Immunology, University Hospital Gasthuisberg, Leuven, Belgium

A robust immune response is crucial in protecting the host against pathogens. At the other hand, appropriate
control of the immune response is equally important to avoid chronic inflammation and organ damage. Systemic
juvenile idiopathic arthritis (sJIA) is a childhood immune disorder characterized by systemic inflammation in
different organs. The etiology of sJIA is unknown. The objective of the present study was to investigate whether
sJIA may be caused by defects in IL-10, a key cytokine in controlling inflammation. Support for this concept comes
from the observation that IL-10 polymorphisms causing lower IL-10 expression levels are associated with
development of sJIA.
Using an animal model of sJIA that relies on injection of killed mycobacteria in complete Freund’s adjuvant (CFA),
we studied the production of cytokines by qPCR and ELISA. Pro-inflammatory cytokines such as IL-1 , IL-6 and IL17 were increased in various organs of diseased animals. IL-10 levels were not increased or even undetectable in
diseased mice, while clearly present in mice with less pronounced disease symptoms. Administration of IL-10neutralising antibodies to mice that usually recover from CFA challenge worsened the disease outcome. Using
cell sorting and IL-10 reporter mice, we identified NK and B cells as a major source of IL-10. To unravel the
machinery behind the CFA-induced IL-10, splenocytes and peritoneal cells were stimulated in vitro with various
Toll-like receptor (TLR) ligands known to be present in CFA. It was found that ligands binding to TLR2-9 all
stimulated IL-10 but in distinctive target cells. The clinical relevance of the mouse findings became apparent
when TLR-induced IL-10 production was found to be defect in two sJIA patients as compared to healthy controls.
From the mouse data and the preliminary data in patients we conclude that inappropriate production of IL-10 in
specific cell types is causally linked to development of sJIA.
Contact e-mail: maya.imbrechts@kuleuven.be
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Transcriptional control of “unconventional” memory CD8 T cells
Istaces N*1, Azouz A*1, Splittgerber M1, Nguyen M1, Lima Silva V1, Achouri Y2, Jacquemin P2, Welsby I1, Van
Maele L1, Torres D1, Kohler A1, Lé A1, Flamand V1 and Goriely S1
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* These authors share first authorship.
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Introduction:
Under the influence of homeostatic or inflammatory cytokines, naive CD8 T cells acquire the phenotype and
function of memory cells without exposure to their cognate antigens to form “unconventional” memory cells. In
the thymus of Balb/c mice, local IL-4 production drives the differentiation of CD8SP thymocytes into innate
memory T cells. This process is dependent on the induction of Eomesodermin (EOMES). Our aims were to define
the specific role of EOMES and its transcriptional network in the acquisition of memory phenotype and function,
and to identify the underlying epigenetic mechanisms.
Methods:
We sorted innate and naive CD8SP thymocytes to compare their global transcriptional and epigenomic profiles
(RNA-seq, H3K4me3-, H3K27Ac-, H3K4me1-ChIP-seq and ATAC-seq). We developed a transgenic mouse line that
overexpresses EOMES in thymocytes under the control of the hCD2 promoter and LCR (EomesTg mice). We used
RIME approach (Rapid Immunoprecipitation Mass spectrometry of Endogenous protein) in primary CD8 T cells
to identify potential partners of EOMES.
Results:
Transcriptional profiling allowed us to identify +/-800 statistically up- or downregulated genes. Importantly,
signature genes of conventional memory cells were highly enriched in innate CD8SP cells. Promoter regions of
innate signature genes display differential H3K4me3 and H3K27Ac marks, and naive and innate CD8SP
thymocytes were distinguished by thousands of active enhancers, supporting an epigenetic basis for the
establishment of the memory program. In CD8 T cells of EomesTg mice, we observed strong dose-dependent
(hemi- vs homozygotes) up-regulation of memory markers (CD44, CXCR3) and capacity to rapidly produce IFNɣg
and granzyme B. Higher Eomes levels also increase CD8 T cell responsiveness to IL-15. Several innate signature
genes (Samd3, Prf1, GzmM, Ifng, Dmrta1, Klrc1) were also up-regulated in EomesTg CD8SP cells but many others
were not affected (Fas, Klra5, Il18rap, GzmB). Furthermore, genes that are down-regulated upon differentiation
were not repressed upon ectopic expression of EOMES. Finally, we identified potential partners of EOMES,
including transcription factors (RUNX3), chromatin remodeling complexes (BRG1) and co-repressors (HDAC1/2,
CHD4…). Induction of EOMES targets such as Samd3 were found to be BRG1-dependent in vitro in EL4 transfected
cells. EOMES-ChIP-seq and RUNX3-ChIP-seq performed on sorted innate and naive CD8SP thymocytes from
Balb/c mice revealed more than a thousand EOMES and RUNX3 common binding sites, and a motif analysis
revealed that STAT family members could potentially bind these sites as well.
Conclusions:
Our results support an epigenetic basis for the establishment of CD8 T cell memory program. EOMES controls
the expression of a subset of genes involved in the innate functions of memory cells but is not sufficient to elicit
the full program observed in innate memory cells.
Contact e-mail: Nicolas.istaces@gmail.com
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Detection and mechanisms of exercise-induced bronchoconstriction in young elite athletes.
Anne-Charlotte Jonckheere1; Sven F Seys1; Ellen Dilissen1; An-Sofie Schelpe1; Sarah Van der Eycken1; Tula
Verhalle1; Vincent Vanbelle2; Sven Aertgeerts3; Thierry Troosters4; Koen Peers5; Lieven J Dupont6,7; Dominique
MA Bullens8,9
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Background:
Exercise-induced bronchoconstriction (EIB) is defined as a transient, reversible airway
narrowing occurring during or after exercise, is common among present in elite athletes and is associated with
epithelial damage (Seys S et al., Allergy, 2015). However, little is known about EIB in young athletes and adequate
screening tools are not available to predict EIB in these athletes.
Objective:
We studied the presence of EIB in young high school elite athletes and compared its presence within different
sport disciplines versus age-matched control subjects. Secondly, we evaluated potential (bio)markers of EIB in
order to develop a screening tool to predict EIB in young athletes.
Methods:
High school elite athletes (12-13 years) from different sport disciplines (basketball (n=26), football (n=44) and
swimming (n=47)) performing at least 12 hours of sport per week and 17 control subjects (performing less than
6 hours of sport per week) were recruited. The eucapnic voluntary hyperventilation (EVH) test was performed
according to the ATS guidelines and lung function was measured before, immediately after and 5, 10, 15 minutes
after the EVH test (Van der Eycken S, Respiratory Medicine, 2016). The test was considered positive if a maximal
fall in FEV1 of 10% was measured on at least one time point. Sputum induction was performed after the EVH test
and a blood sample was obtained before the EVH test.
Results:
33.3% (15/45) of the swimmers had a positive EVH test, which is higher than in basketball players (18.2%),
football players (17.95%) and controls (17.65%). Clara cell secretory protein (CC16) levels are significantly higher
in athletes (136.1 ± 51.8 ng/ml; n=48) compared to control subjects (94.1 ± 37.6 ng/ml; n=8). A slight increase in
uric acid levels is seen in swimmers (22.5 - 58.6 – 159.4; n=12) compared to the indoor athletes (24.3 – 34.4 –
44.9; n=31). No correlation is found between the maximal fall in FEV1 and uric acid levels.
Conclusion:
Young elite swimmers have a higher prevalence of EIB compared to basketball and football players. CC16 levels
are increased in athletes compared to control subjects suggesting the presence of epithelial damage already at
young age. Both uric acid and CC16 levels are increased in young elite swimmers compared to indoor athletes
probably due to the combination of long-term exposure to chlorine by-products and intensive exercise. Further
research is needed to identify new (bio)markers and screening tools to predict EIB development over time.
Contact e-mail: annecharlotte.jonckheere@kuleuven.be
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Development of a mouse model to study the dynamics of regulatory T cell plasticity.
Steffie Junius, Adrian Liston, Susan Schlenner
Translational immunology laboratory, VIB Center for Brain & Disease Research, Leuven

Regulatory T cells (Treg) play are indispensable for the control of immune homeostasis. Recent studies have shown
that Treg can acquire effector T cell (Teff) and lose Treg characteristics. This process is called Treg plasticity. The
extend of such plasticity during individual immune responses and the impact of it on the quality of the immune
response remain unknown. Both factors require a detail understanding before the plastic potential of Treg can
be exploited clinically.
In this study, we are engineering a mouse model to study Treg plasticity in healthy and diseased conditions to
obtain in-depth understanding of underlying mechanisms. These mutant mice will enable us to visualize, purify
and study Treg and Teff, but also Treg that lost their functionality as well as Teff that lost effector function. We
will thus obtain understanding of the molecular pathways and the dynamics of Treg plasticity for helper T cell
subpopulations.
Contact e-mail: steffie.junius@kuleuven.vib.be
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Inflammasome-independent IL-1β release by myeloid cells promotes tumor progression
Mate Kiss1,2, Lieselotte Vande Walle3,4, Evangelia Bolli1,2, Helena Van Damme1,2, Jiri Keirsse1,2, Yvon Elkrim1,2,
Maria Solange Martins1,2, Jens Serneels4,5, Massimiliano Mazzone4,5, Mohamed Lamkanfi3,4,7, Jo A. Van
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The inflammatory tissue microenvironment generated by immune cells has a crucial role both in tumor initiation
and progression. One of the central cytokines of inflammation, IL-1β, is produced as a biologically inactive
precursor that requires proteolytic processing by caspase-1. Activation of caspase-1 and consequential release
of mature IL-1β is triggered by inflammasomes, multiprotein complexes that detect microbial and endogenous
danger signals primarily via NOD-like receptors, such as NLRP3 and NLRC4.
In this study, we show that the tumor microenvironment induces the release of IL-1β by myeloid cells in a variety
of murine tumors with different histological origins. Genetic targeting of IL-1β in mice attenuated tumor growth,
inhibited tumor angiogenesis and induced vessel normalization. Unexpectedly, we observed that mature IL-1β is
released from tumor-associated myeloid cells in the absence of NLRP3, NLRC4 or caspase-1, suggesting that
caspase-1 activation via inflammasomes is not essential for biologically active IL-1β secretion in the tumor
microenvironment. Accordingly, tumor growth was unaltered in NLRP3-, NLRC4- and caspase-1-deficient mice.
Inhibition of caspase-8 reduced caspase-1-independent IL-1β release, suggesting that caspase-8 could provide
an alternative pathway for proteolytic activation and secretion of IL-1β in tumor-infiltrating myeloid cells.
Overall, our results demonstrate that tumor-infiltrating myeloid cells are able to release IL-1β independently of
inflammasomes. We show that non-canonical IL-1β maturation via caspase-8 in tumor-infiltrating myeloid cells
acts as an important driver of tumor progression making this pathway a novel candidate target for therapeutic
intervention.
Contact e-mail: mate.kiss@vub.be
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Studying TGF-ß1 activation via GARP in human megakaryocytes and its potential involvement in
myeloproliferative neoplasms.
Lecomte Sara
de Duve Institute (GECE) - lab : Sophie Lucas

Myeloproliferative neoplasms (MPN) represent clonal proliferation of pathological hematopoietic stem cells.
MPN encompass chronic myeloid leukaemia (CML), polycythemia vera (PV), essential thrombocythemia (ET) and
primary myelofibrosis (PMF). MPN subtypes differ in their potential to develop bone marrow fibrosis, with PMF
exhibiting the highest and ET having the lowest risk of progression to bone marrow fibrosis. The precise
mechanisms leading to increased deposition of bone marrow stromal fibers remain unclear. A growing body of
evidences suggest that it is mediated by Transforming Growth Factor-beta 1 (TGF-ß1) released by proliferating
megakaryocytes.
TGF-ß1 is a well-known pro-fibrotic cytokine. It is secreted by many cell types as an inactive form, called latent
TGF-ß1. However, very few cell types have been shown to produce the active form of the cytokine, via
mechanisms that are cell-type specific. Regulatory T lymphocytes (Tregs) can activate TGF-ß1 via GARP, a
transmembrane protein that is induced on the surface after T cell receptor stimulation. GARP is also expressed
on megakaryocytes. We want to address the question whether megakaryocytes can also activate TGF-ß1 via
GARP, in physiological conditions, but more importantly in the context of myeloproliferative neoplasms where
this mechanism could contribute to bone marrow fibrosis.
Contact e-mail: sara.lecomte@uclouvain.be
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Toxoplasma gondii elicits fetal Vγ9Vδ2 T cell responses in utero
Ling Ma1,2, Maria Papadopoulou1,2, Martin Taton2, Arnaud Marchant2, Francesca Genco3, Valeria Meroni3,4,
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The Vγ9Vδ2 T cell subset is the main γδ T cell population in adult peripheral blood. Their semi-invariant T cell
receptor (TCR) reacts towards microbe-and host-derived phosphorylated prenyl metabolites
(‘phosphoantigens’), the most potent being the microbe-derived HMB-PP. We have recently shown that this T
cell subset is the main γδ T cell subset in fetal blood and is already programmed at the level of their TCR and their
function, suggesting that they could play an important role upon infections in utero. Here we explored this role
by investigating the response of Vγ9Vδ2 T cells towards congenital infection with the HMB-PP-producing parasite
Toxoplasma gondii. In congenitally-infected infants (peripheral blood sample within first week after birth),
Vγ9Vδ2 T cells, but not other γδ T cell subsets, where highly expanded compared to age-matched controls. This
was associated with differentiation of the Vγ9Vδ2 T cells and increased expression of activation marker. Thus
congenital infection with a phosphoantigen-producing pathogen induces a clear and specific response in Vγ9Vδ2
T cells in utero. Currently we are investigating this response in more detail at the molecular level and we plan to
follow these infants after birth in order assess the longer-term effect of congenital infection on the γδ T cell
repertoire.
Contact e-mail: ling.ma@ulb.ac.be
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Study of the interplay between a gammaherpesvirus infection and innate lymphoid cells in the context of type
2 immunity.
Pauline Loos1, Bénédicte Machiels1, Laurent Gillet1
1
Immunology-Vaccinology, Department of infectious and parasitic diseases, Faculty of Veterinary medicine
– FARAH, University of Liège, Belgium.

Environmental conditions are a key factor in shaping the host immune system. In particular, the early bacterial
microbiome and the virome are determinant for immune development and influence health in child and
adulthood. Persistent gammaherpesvirus infections profoundly imprint the immune system of their hosts. We
recently observed that infection by Murid herpesvirus 4 (MuHV-4) inhibits the development of House Dust Mites
(HDM)-induced allergic asthma in mice through the alveolar recruitment of regulatory monocytes. Group 2
innate lymphoid cells (ILCs) play a major role in the initiation, the maintenance and the memory of type 2 immune
responses. Their activation can be triggered by allergens as well as viruses such as influenza, rhinovirus and
respiratory syncytial virus. Their plasticity may exacerbate anti-viral immunity, which may have adverse
consequences in respiratory diseases. Here, we investigated the different subset of ILCs in mock and MuHV-4
infected mice upon HDM treatment. Interestingly, we observed a reduction of ILC2s and an increase of ILC1s in
the MuHV-4 infected groups. Our results support the hypothesis that modification in numbers, proportions or
functions of ILC2 following some virus infection could impede the initiation, maintenance or the recall of Th2
cells during asthma.
Contact e-mail: pauline.loos@ulg.ac.be
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Early signaling pathways induced in macrophages by Mycobacterium tuberculosis infection
Machelart Arnaud, Jouny Samuel, Hoffmann Eik, Chamaillard Mathias, Brodin Priscille
University of Lille, CNRS, Inserm, CHU Lille, Institut Pasteur de Lille, U1019 – UMR 8204-CIIL-Center for Infection and Immunity of Lille, F59000 Lille, France.

Tuberculosis (TB) is a severe infectious disease caused by Mycobacterium tuberculosis (Mtb) resulting in 1.8
million deaths worldwide each year. The increasing number of drug-resistant bacteria demonstrates that novel
drugs and new drug targets are urgently needed. To achieve a radical improvement of current therapies, we
must better understand the various strategies that Mtb utilizes to interact with different cell types in the lung
tissue environment. This project aims to decipher the molecular pathways used during cellular entry and the
determinants of intracellular bacterial growth within macrophages using imaging-based technologies. Bacterial
recognition by Toll Like receptors (TLRs) of host immune system is essential for the development of an effective
response against Mtb. The adaptor protein Mal (TIR domain–containing adaptor protein), encoded by the gene
Tirap, is essential for MYD88-dependent signaling downstream of TLR2, TLR4 and TLR9. These three TLRs are
known to recognize mycobacteria.
Strikingly, we show that bone marrow macrophages (BMDM) deficient for Tirap (Tirap-/-) are able to fully prevent
the intracellular replication of Mtb in comparison to the wild type (WT) macrophages. Moreover, Tirap-/- mice
are more resistant to Mtb intranasal infection in comparison to WT mice. Tirap-mediated Mtb growth inhibition
occurs after bacterial entry. Indeed the analysis of the number of infected cells and the bacterial load per infected
cell 3 hours post infection is similar for Tirap-/- and WT BMDM suggesting that Tirap deficiency does not alter
the uptake of the bacteria by host macrophages. Furthermore, active Mtb replication in BMDMs usually
correlates with a host cell metabolism characterized by large amount of intracellular lipid droplets (LDs), which
led me to investigate the presence of LDs in the absence of Tirap. I found that Mtb infected Tirap-/- macrophages
contain less lipid droplets than WT infected macrophages, which corroborates with reduced bacterial replication
in absence of Tirap. Altogether, these observations provide strong basis demonstrating that Tirap signaling is
essential for the establishment of Mtb within macrophage. In prospect, we plan to investigate the role of Tirap
on Mtb-containing phagosome maturation.
Contact e-mail: arnaud.machelart@gmail.com
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A gammaherpesvirus provides protection against allergic asthma by inducing the replacement of resident
alveolar macrophages with regulatory monocytes
Bénédicte Machiels1,7, Mickael Dourcy1,7, Xue Xiao1, Justine Javaux1, Claire Mesnil2, Catherine Sabatel2, Daniel
Desmecht3, François Lallemand4, Philippe Martinive4, Hamida Hammad5, Martin Guilliams5, Benjamin Dewals1,
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The hygiene hypothesis postulates that the recent increase in allergic diseases such as asthma and hay fever
observed in Western countries is linked to reduced exposure to childhood infections. Here we investigated how
infection with a gammaherpesvirus affected the subsequent development of allergic asthma. We found that
murid herpesvirus 4 (MuHV-4) inhibited the development of house dust mite (HDM)-induced experimental
asthma by modulating lung innate immune cells. Specifically, infection with MuHV-4 caused the replacement of
resident alveolar macrophages (AMs) by monocytes with regulatory functions. Monocyte derived AMs blocked
the ability of dendritic cells to trigger a HDM-specific response by the TH2 subset of helper T cells. Our results
indicate that replacement of embryonic AMs by regulatory monocytes is a major mechanism underlying the longterm training of lung immunity after infection.
Contact e-mail: bmachiels@ulg.ac.be
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Understanding HEV formation in tumors
Rindert Missiaen1, Inge Lodewijckx1, Elizabeth Allen1, Kevin Feyen1, and Gabriele Bergers1,2
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We recently observed that the combination of PDL1 checkpoint inhibitors and antiangiogenic agents only elicited
superior effects to single treatments when enhanced T-cell infiltration occurred. Interestingly, the beneficial
effects were associated with the induction of intratumoral high endothelial venules (HEVs) that facilitated
increased influx of T and B cells into the tumor and formed structures reminiscent of tertiary lymphoid structures
(TLS). As HEVs are specialized endothelial cells (ECs) that normally facilitate the trafficking of lymphoid cells into
lymphoid organs, induction of intratumoral HEVs may help to eradicate malignant lesions by enabling sufficient
T cells to enter the tumor. In support of these findings, spontaneous HEV/TLS formation in human cancers has
been shown to correlate with tumor reduction and improved outcome.
The specific molecular program driving intratumoral HEV formation remains elusive but we found multiple lines
of evidence that lymphotoxin-β-receptor (LTβR) signaling in endothelial cells is critical for the induction of HEVs.
First, several endothelial-derived factors, identified in a HEV signature and induced by LTβR, are upregulated
during anti-angiogenic/anti-PD-L1 therapy in HEV+ tumors. Second, LIGHT, a ligand of LTβR is substantially
induced in dendritic cells of HEV+ tumors. Third, a LTβR agonist could stimulate HEV formation, while a LTβR
antagonist blocked HEV formation, in breast and pancreatic tumors undergoing anti-angiogenic/anti-PD-L1
therapy. We are currently evaluating the LTβR signaling pathway and the implication of its downstream NF-kB
nodule, in combination with comparative RNA-sequencing analysis of tumor HEV-ECs and non-HEV tumor-ECs,
to provide more insight into the molecular underpinnings of intratumoral HEV induction.
Contact e-mail: rindert.missiaen@kuleuven.vib.be
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The role of IL-22 in human tuberculosis
Muraille Billy-Ray
Background:
Tuberculosis is still a major public health issue, with 10.4 million new cases and 1.8 million deaths in 2016. It is
estimated that one quarter of the world population is infected by tuberculosis’s etiological agent,
Mycobacterium tuberculosis. 5 to 10% of them will eventually develop active disease, while the remaining 9095% subjects will stay latently infected. The available vaccine, BCG, is primarily effective in protecting from severe
disseminating childhood forms of the disease. A better understanding of the different protagonists of the
immune response against M.tuberculosis is needed to develop new vaccination and diagnostic strategies. Two
such novel vaccines candidates are the Heparin-Binding Hemagglutinin (HBHA), a latency-associated
mycobacterial antigen, and SO2, an experimental attenuated strain of M.tuberculosis, whose clinical strain,
MTBVAC, is now in the vaccine development pipeline. Studies suggest high rates of Interleukin-22 (IL-22)
production in infectious sites in case of active tuberculosis. Moreover, antigenic and infectious stimulation of
PBMC from latently infected individuals also induces IL-22. Furthermore, recombinant IL-22 can inhibit
intracellular mycobacterial growth in infected macrophages by enhancing phagolysosomal fusion. However,
these studies are isolated and do not provide any data as to the discriminatory power of IL-22 measurements to
differentiate latent from active TB.
Objective:
To evaluate if IL-22, induced by PBMC stimulated in vitro with HBHA, BCG or SO2, is expressed differently
depending on the disease stage. If so, discriminating between latent and active tuberculosis, and between the
pulmonary and extrapulmonary forms, may help to understand why some individuals can control the disease for
life while others develop active disease. Moreover, we investigated which cell population are predominant
sources of IL-22 in tuberculosis, as the literature, so far, is unclear.
Method:
A first cohort of 7 uninfected healthy, 5 latently infected and 6 actively infected subjects were selected. Frozen
peripheral blood mononuclear cells (PBMC) from these individuals were stimulated with HBHA and infected with
SO2 and BCG strains. IL-22, IFN-γ and IL-17 expression was analyzed by flow cytometry. In parallel, IL-22 and IFNγ production was measured by immunoassay. Subsequently, a validation cohort was the selected, composed of
9 latently infected individuals, 9 patients with extrapulmonary tuberculosis and 9 with pulmonary tuberculosis
and the same analysis was performed.
Results:
The greatest expression of IL-22 in our study was by T CD4+ lymphocytes (0,46%), even if a significant proportion
of NK cells also express IL-22 (0,1%). In the first cohort, stimulation/infection induced the greatest rise in IL-22
expression among patients with active tuberculosis (p<0,05), followed by latently infected individuals compared
to non-infected controls (not statistically significant). The greatest increase of IFN-γ expression was observed
among latently and actively infected individuals, with no significant difference between both groups. These
results were confirmed by the immunoassay. Our data also revealed that IL-22-producing CD4+ T cells were
composed of both single positive and double IL-22/IFN-γ positive cells. In a second cohort, the predominance of
CD4+ T cell production of IL-22 was confirmed. IFN-γ induced expression was higher among NK cells of
extrapulmonary tuberculosis than pulmonary tuberculosis after SO2 infection (p<0,005). Although there is no
statistical difference due to small sample size, a trend was observed among HBHA-induced IFN-γ expression, with
a lower median increase among patients with pulmonary tuberculosis (2.96) than patients with extrapulmonary
tuberculosis (8.6) and latently infected individuals (6.33).
Conclusion:
We identified T CD4+ lymphocytes as the cell population with the greatest expression of IL-22, and NK cells as a
potential alternative source. The patients suffering from active tuberculosis produced the highest rates of IL-22
and IFN-γ, and NK cells from patients with extrapulmonary tuberculosis expressed significantly more IFN-γ than
those from patients with pulmonary tuberculosis. The next step is to confirm and deepen the identification of
cellular sources of IL-22, and to investigate its role in the inflammation and the mycobacterial development
during tuberculosis development.
Contact e-mail: brmuraille93@gmail.com
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Functional characterization of TRP channels in bone marrow-derived dendritic cells
Robbe Naert, Alejandro López-Requena, Sven Seys, Karel Talavera, Yeranddy A. Alpizar

Several dendritic cell (DCs) stages, such as differentiation, maturation and migration, are strongly modulated by
changes in intracellular Ca2+ concentration. These changes are promoted by activation of Ca2+-release activated
channels, ryanodine and purinergic receptors that are activated downstream signalling pathways initiated by
membrane receptors (G-protein coupled receptors) or by damage-associated signals (ATP). Recently, transient
receptor potential (TRP) channels have been described to be expressed in immune cells, including DCs. However,
the roles of these cation-permeable channels in these cells remain obscure. In this study, we determined the
expression of TRP channels in mouse bone marrow-derived dendritic cells (BMDCs). We found that TRPM2,
TRPM4, TRPM7, TRPV2 and TRPV4 are expressed in the CD11c+ BMDCs, and confirmed the functional expression
of TRPV2 and TRPV4. Furthermore, we show that TRPV4 is dispensable for the differentiation and the LPSinduced maturation of CD11c+ BMDCs, and that activation of this channel induces an immediate transient
expression of CCL-11, a chemotactic protein for eosinophils. Since TRPV4 is a polymodal sensor, activated by
mechanical and thermal stimuli, our findings suggest that TRPV4 activity may condition the activation state of
DCs, as well as regulate the infiltration of eosinophils in the absence of pathogenic insults.
Contact e-mail: robbe.naert@kuleuven.vib.be
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The dog as an animal model to study food allergy: Sublingual immunotherapy and its effects on the immune
system
Pelst, M.1, Maina, E.1, Hesta, M.2, Cox, E.1
1
2
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Aim of the study:
To assess the potential of 4-month peanut sublingual immunotherapy in inducing peanut-specific immune
responses in non-allergic dogs.
Background:
Sublingual immunotherapy is an allergen-specific immunotherapy in which a drop of allergen extract is applied
directly under the tongue on a daily basis. The sublingual route is known to be safer compared to the more
commonly used subcutaneous and oral administration due to a reduced risk of side effects and anaphylaxis.
Additionally, uptake and presentation of the allergen in the tolerating micro-environments of the oral-draining
lymph nodes would facilitate desensitization and tolerance induction for the specific allergen. Dogs are one of
the species which develop spontaneous allergies, often to the same allergens as humans. In comparison to rodent
models, the dog’s living environment and the physiology and anatomy of the gastro-intestinal tract is much more
similar to humans, making dogs an interesting animal model to study the pathogenesis and potential therapies
for food allergy.
Methods:
Sixteen non-allergic dogs were divided over two groups of equal size. One group received a daily regimen of
sublingual immunotherapy with peanut extract, while a placebo was administered to the other group. The
therapy was given for a period of 4 months. Every two to three weeks, blood was sampled to assess whether
peanut-specific IgE, IgG and IgA antibodies could be detected in the dogs’ serum. Additionally, ELISPOT was
performed to assess whether peanut-specific IgG- and IgE-secreting cells were circulating in the bloodstream.
Finally, during the treatment, the dogs were clinically evaluated to see whether the animals showed any
symptoms of allergy induced by the therapy. Six months after the end of the therapy, four dogs that received
peanut extract underwent an oral challenge to assess whether sensitization could have been induced by the
treatment.
Results:
A statistically significant induction of peanut-specific IgE, IgG and IgA could be detected in the dogs’ serum,
starting from day 105, day 70 and day 35 of therapy respectively. ELISPOT showed a higher number of peanutspecific IgG-spot-forming cells but no peanut-specific IgE-spot-forming cells could be detected. None of the dogs
showed symptoms of allergy during therapy, nor were there any clinical signs in the dogs that were challenged
6 months after treatment.
Conclusion:
The results of this study show that allergen-specific immune responses can be induced in tolerant dogs during
sublingual immunotherapy with peanut extract. This gives the opportunity to study immune cells involved in
tolerating the allergen without having to use animals with spontaneous allergies or experimentally sensitized
dogs. For dogs that do suffer from spontaneous allergies, the detected immune response holds promise to use
sublingual immunotherapy as a treatment. After all, the early induced allergen-specific IgG and IgA could act as
blocking antibodies, preventing the allergen to reach effector cells involved in the allergic response. Since
allergies of dogs and humans show similarities regarding the involved immune response, the dog is proposed as
an animal model to investigate allergen tolerance for food allergens and to elucidate the effects of sublingual
immunotherapy on the immune system.
Contact e-mail: michael.pelst@ugent.be
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Pathogenic CD8+ T Cells Cause Increased Levels of VEGF-A in Experimental Malaria-Associated Acute
Respiratory Distress Syndrome, but Therapeutic VEGFR Inhibition Is Not Effective
Thao-Thy Pham
Malaria is a severe disease and kills over 400 000 people each year. Malarial complications are the main cause of
death and include cerebral malaria and malaria-associated acute respiratory distress syndrome (MA-ARDS).
Despite antimalarial treatment, lethality rates of MA-ARDS are still between 20 and 80%. Patients develop
pulmonary edema with hemorrhages and leukocyte extravasation in the lungs. The vascular endothelial growth
factor-A (VEGF-A) and the placental growth factor (PlGF) are vascular permeability factors and may be involved
in the disruption of the alveolar-capillary membrane, leading to alveolar edema. We demonstrated increased
pulmonary VEGF-A and PlGF levels in lungs of mice with experimental MA-ARDS. Depletion of pathogenic CD8+
T cells blocked pulmonary edema and abolished the increase of VEGF-A and PlGF. However, neutralization of
VEGF receptor-2 (VEGFR-2) with the monoclonal antibody clone DC101 did not decrease pulmonary pathology.
The broader spectrum receptor tyrosine kinase inhibitor sunitinib even increased lung pathology. These data
suggest that the increase in alveolar VEGF-A and PlGF is not a cause but rather a consequence of the pulmonary
pathology in experimental MA-ARDS and that therapeutic inhibition of VEGF receptors is not effective and even
contra-indicated.
Contact e-mail: thy.pham@kuleuven.be
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AMPK controls homeostatic T cell proliferation
Tiphène Pirnay1*, Anouk Lepez1, Sébastien Denanglaire1, Oberdan Leo1 and Fabienne Andris1
1
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In normal physiological settings, the number of peripheral T lymphocytes is tightly regulated and maintained
constant. In response to acute T cell depletion (whether caused by infection, chemotherapy or bone marrow
transplantation), restoration of the T cell pool is achieved by proliferation of the remaining T cells, a process
called homeostatic proliferation. Homeostatic proliferation is driven by IL-7 and TcR signals and results in
effector/memory T cell differentiation, a phenomenon that has been related to auto-immunity and inflammatory
reactions.
Differentiation of naïve T cells in effector or long-term memory cells is tightly associated with changes in their
energy metabolic activity and it has been shown that fine-tuning of T cell metabolism might, to some extent,
govern memory T cell differentiation.
IL-7 plays a fundamental role in homeostatic fitness of T lymphocytes and promotes glucose and amino acid
oxidative metabolism yet the mechanism below it remains poorly understood.
AMPK-activated kinase (AMPK) is a cellular sensor that promotes ATP production through fatty acid
uptake/oxidation and mitochondrial biogenesis. This enzyme, which protects T cells against metabolic stress,
might thus participate in the control of metabolic readjustments during homeostatic T cell proliferation.
Our present goal is to characterize the role of the metabolism in the generation and long-term survival of memory
helper T cells during the course of homeostatic proliferation. To this end we evaluate the consequences of the
depletion of AMPK on the homeostasis of memory T cells.
Although T cell-specific conditional AMPK-KO mice harbor normal numbers of T cells in the periphery, our results
show that during the course of a co-transfer of wild type and AMPK-deficient T cells into lymphopenic mice,
AMPK-deficient T cell show a reduced homeostatic proliferation rate. Moreover, upon transfer of T cells into
allogeneic irradiated recipient, AMPK accelerates the kinetic and severity of graft-versus-host disease (GVHD).
In vitro, we show a role for AMPK in regulating T cell oxidative metabolism and ROS homeostasis in IL-7
supplemented media, as AMPK-deficiency led to a reduced mitochondrial potential and an increased level of
ROS. AMPK-KO T cells also show a reduced capacity to switch to glycolytic metabolism in response to CD3/CD28
stimulation and to mitochondrial stress.
Experiments are in progress to test whether reduced mitochondrial function could explain the defect in the IL-7driven proliferation of AMPK-deficient T cells and to identify the molecular mechanisms by which AMPK controls
mitochondrial homeostasis in T cells.
Contact e-mail: tpirnay@ulb.ac.be
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Identification of bacterial gene indispensables to the early phase of pulmonary infection by Brucella
melitensis in mice
Potemberg Georges1,2, Sternon Jean-François1, Lagneaux Maxime1, Aurore Demars1, De Bolle Xavier1, Muraille
Eric2
1
2

Microorganisms Biology Research Unit, University of Namur, Namur, Belgium;
Laboratory of Parasitology, Université Libre de Bruxelles, Bruxelles, Belgium

Identification of factors that promote susceptibility to a pathogen could contribute to the development of more
effective prophylactic and therapeutic strategies to control the spread and establishment of a pathogen in the
host in a chronic manner.
Infection with Brucella bacteria is responsible for brucellosis, a worldwide zoonosis that can cause serious
complications in humans without treatment. The chronicity and recurrence of this infection despite antibiotic
treatments result in significant morbidity.
In the experimental murine model, following an intranasal infection, Brucella invades the pulmonary alveolar
macrophages and persists several days in this organ before disseminating in the host. Our results suggest that
early immune control can contain infection and reduces pulmonary bacterial load. To better understand what is
essential to the bacteria to survive the immune response and to replicate, we have combined an in situ
visualization approach of bacterial infection using a fluorescent reporter system with a sequencing approach of
Transposon (Tn-seq) in kinetics. Our first observations in fluorescence microscopy suggest that replicative
bacteria are more sensitive to the immune response. A fraction of the non growing bacteria that survive the first
24h, later give rise to an intensive proliferation in some alveolar macrophages. Non replication for Brucella may
favor its immune escape to persist. Tn-Seq analysis revealed several genes candidates as essential for the survival
of the bacteria during the first 24 hours in the host. Notably, the whole lipopolysaccharides synthesis pathway
and some genes implicated in different kind of stress response regulation seems required for survival.
Contact e-mail: Georges.Potemberg@unamur.be
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Type I interferons drive inflammasome-independent emergency monocytopoiesis during endotoxemia
Corentin Lasseaux1, Marie-Pierre Fourmaux1, Mathias Chamaillard1, Lionel Franz Poulin1
1
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Emergency monocytopoiesis is an inflammation-driven hematological process that supplies the periphery with
monocytes and subsequently with macrophages and monocytederived dendritic cells. Yet, it is unclear how is
regulated the commitment of early bone marrow myeloid progenitors for monocyte-derived phagocytes during
endotoxemia. Herein, we show that type I interferons signaling promote the differentiation of monocyte-derived
phagocytes at the level of their progenitors during a mouse model of endotoxemia. In this model, we
characterized early changes in the numbers of conventional dendritic cells, monocyte-derived antigenpresenting cells and their respective precursors. While loss of caspase-1/11 failed to impair a shift toward
monocytopoiesis, we observed sustained type-IIFN-dependent monocyte progenitors differentiation in the bone
marrow correlated to an accumulation of Mo-APCs in the spleen. Importantly, IFN-alpha and -beta were found
to efficiently generate the development of monocyte-derived antigen-presenting cells while having no impact
on the precursor activity of conventional dendritic cells. Consistently, the depletion of conventional dendritic
cells and their direct precursor occurred independently of type-I-IFN signaling in vivo. Our characterization of
early changes in mononuclear phagocytes and their dependency on type I IFN signaling during sepsis opens the
way to the development of treatments for limiting the immunosuppressive state associated with sepsis.
Contact e-mail: lionel.poulin@cnrs.fr
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Release of Neutrophils Extracellular Traps as a main trigger for asthma onset
C. Radermecker1*, C. Sabatel1*, S.L. Johnston2, M. Toussaint2, F. Bureau1, T. Marichal1
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Allergic asthma is an important Th2 associated immunopathology. Even if the pathology of the disease is well
described, its etiology is still largely unknown. Nevertheless, some environmental factors like viral infections and
exposition to low doses of lipopolysaccharide (LPS) strongly increase the risk of disease inception. Interestingly,
these two particular risk factors both induce a strong recruitment of neutrophils into the lung. Recently, scientists
highlighted the ability of neutrophils to form neutrophils extracellular traps (NETs) composed of a network of
extracellular DNA associated to anti-microbial peptides. NETs release (or NETosis) is an important component in
organism defence against pathogen invasion but has also been identified as initiator of pathophysiological
conditions like erythematous systemic lupus, gout and diabetes. In this study, we investigated the role of NETs
as potential asthma inducers in specific pro-Th2 environmental risk factors like respiratory viral infections and
low LPS doses exposures (also known as hygiene hypothesis). First, we developed two mouse models, a virusinduced asthma model and a model of asthma promoted by exposition to low LPS doses. In these models, only
previously infected mice or mice exposed to low LPS doses displayed all the characteristics of allergic asthma
following sensitization and challenge to house dust mite (HDM). Then, we assessed the correlation between
respiratory viral infection or low LPS exposure and NETosis using western blot and confocal microscopy analysis.
Influenza A infection and exposition to low (100 ng LPS) but not to high (10 μg LPS) LPS doses induced a strong
recruitment of particular neutrophils expressing CXCR4 in the lung of exposed mice. These CXCR4high neutrophils
released high amount of NETs. The role of NETs in asthma onset was then demonstrated using three NETosis
inhibitors (DNAse, Cl-amidine and inhibitor of neutrophil elastase) in our models as infected or low LPS doses
exposed mice exhibited strong decrease of all key asthma features when treated with NETs inhibitors compared
to non-treated mice. Finally, to address how NETs could promote a Th2 immune response, we analysed by flow
cytometry the distinct subpopulations of lung dendritic cells (DCs) in our two models. We observed, during the
NETs release phase, a recruitment of monocytic derived DCs (moDCs). In conclusion, we have demonstrated an
unexpected role for NETs in asthma onset by recruiting lung moDCs.
Contact e-mail: c.radermecker@ulg.ac.be
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A strategy to improve the translational impact of murine high grade glioma
Riva Matteo1, Baert Thaïs1,2, Coosemans An1,2, Giovannoni Roberto3, Radaelli Enrico4, Gsell Willy5, Himmelreich
Uwe5, Van Ranst Marc6
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Introduction
Immunotherapy for high-grade gliomas (HGGs) has shown promising results in preclinical studies; however,
when translated into clinical practice, it did not provide the expected outcomes. The low translational impact of
animal models used in such preclinical studies is one of the main causes of discrepancy. These models often
lack a well characterized glioma stem-cells (GSCs) compartment, which is one of the major causes of immune
escape and resistance to standard therapy. Moreover, the immune status of the animals has never been
characterized nor considered as a significant factor, despite the well-known immune suppression of HGG
patients.
The aim of this study was to develop a new preclinical in vivo model of HGG, based on the recent in vitro
demonstration that neurosphere (NS) culture is effective in increasing the amount of GSCs in the CT-2A cell-line
of murine HGG. In this model, a special focus was given to GSCs and to the immune status of the mice.
Material and methods
CT-2A NS were established from standard monolayer (ML) cultures. Orthotopic tumors were generated by
inoculating the brain of C57BL/6 mice with 5000 CT-2A cells, derived either from ML or NS cultures.
Tumor aggressiveness was assessed by evaluating survival rates, tumor volume (magnetic resonance imaging),
mitotic index and vascular proliferation (immunohistochemistry). The expression of GSC markers (Oct3/4,
Nestin and CD133) in brain tumors was evaluated with immunohistochemistry. Tumor-infiltrating immune cells
were isolated and analyzed with flow-cytometry in order to characterize the local immune response.
Results and discussion
NS tumors grew faster and mice survived significantly shorter compared with their ML counterpart (23 vs 27
days, p=0.005). The expression of the GSC markers CD133, Nestin and Oct3/4 was significantly higher in NS
than ML tumors (p=0.02, p=0.0001 and p=0.0002, respectively). The analysis of the tumor infiltrating immune
cells demonstrated an increase of CD4+ T lymphocytes (52.8 vs 37.3%, p=0.009) and of regulatory T
lymphocytes (21.1 vs 9.3%, p=0.006) in NS tumors when compared with their ML counterpart. No significant
differences were found in the amount of total T lymphocytes and CD8+ T lymphocytes (p=0.988 and p=0973,
respectively). In the myeloid-derived suppressor cells (MDSCs)
compartment of NS tumors, an increase in monocytic and a decrease in granulocytic MDSCs was observed
(p=0.031 and p=0.034, respectively). NS tumors showed a not-statistically significant increase of myeloid and
decrease of lymphoid and plasmacytoid dendritic cells (DCs).
Conclusion
This work represents the first demonstration that brain tumors generated from CT-2A NS retain an enriched
population of GSCs. These tumors induce in the host mice a strong local immune suppression that closely
mimic the clinical situation.
This new experimental platform offers a unique opportunity to study new immunotherapeutic approaches to
HGGs, allowing to test their therapeutic effect on the GSC compartment in the context of the specific
immunological alterations which characterize HGG patients.
Contact e-mail: matteo.riva@kuleuven.be
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Development of Therapeutic Nanobodies Targeting Human Acute Myeloid Leukemia Stem Cells
Ema Romão1, Pham Hong Quang1, Violette Deleeuw1, Cécile Vincke1, Nick Devoogdt2, Benoit Stijlemans1,3,
Serge Muyldermans1
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Acute myeloid leukemia (AML) is an aggressive malignancy of bone marrow that is rapidly fatal without
treatment. It is established that there is a rare population of leukemia stem cells (LSCs) responsible for
maintaining the disease and the lead cause of the high relapse rate. To cure leukemia and avoid all possibilities
of relapse, all LSCs have to be eliminated. However, the current available treatments struggle in this task
exhibiting high morbidity, mortality, relapse and with a five year overall survivability of 30-40% only. The
availability of antibodies reactive with cancer-specific antigens has provided clinical investigators with new tools
to develop therapies for AML. Encouraging results have been obtained by using such antibodies in an unmodified
state, combined with potent chemicals to form antibody-drug conjugates (ADCs) or combined with therapeutic
radionuclides (radioimmunotherapy or RIT). Currently, there are several monoclonal antibodies in clinical trials
for the treatment of AML. So far the results of these antibody-based trial were not satisfactory due to lack of
sufficient anti-leukemogenic activity, lack of specificity and unacceptable toxicity effects. It is clear that there is
room for improvement, both by targeting newly identified biomarkers and by developing novel antibody
constructs. CD47 (together with SIRPα) and CD33 are biomarkers of great therapeutic value in AML: (i) CD47 and
its ligand SIRPα via the ‘don’t eat me signal’ (immune evasion mechanism) and overall overexpression in cancer
cells; (ii) CD33 for its confined overexpression up to 90% of all AML blasts, in particular in LSCs. Additionally, we
would like to introduce Nanobodies, the single domain antibody fragment, to combat AML and the LSCs in
particular. A Nanobody is the smallest intact antigen-binding fragment of naturally occurring heavy-chain only
antibodies that have evolved to be fully functional in camelids with substantial body of evidence regarding their
numerous advantages as therapeutic agents. So far, Nanobodies against the above mentioned targets have been
identified and extensively characterized and shown to have a therapeutic value, in terms of phagocytic
enhancement potential. We propose Nanobodies as additional valuable weapons in the challenging fight against
LSCs.
Contact e-mail: ema.romao@gmail.com
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HDAC3 inhibition does not affect functional recovery after spinal cord injury
Sanchez S.1, Baeten P.1, Sommer D.1, Gou Fabregas M.1, Lemmens S.1, Hendrix S.1
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After spinal cord injury (SCI), excessive inflammation contributes significantly to the secondary damage and thus
exacerbates the underlying neurodegenerative events. During this inflammatory response a spectrum of
monocyte-derived macrophages play a major role. In this context, epigenetic modulation of gene expression
using histone deacetylase (HDAC) inhibitors is emerging as a new possibility to overcome regenerative failure
after SCI. Therefore, we hypothesized that HDAC3 inhibition promotes the anti-inflammatory M2 phenotype and
thereby improves functional recovery after SCI. To investigate this, we have selected the specific HDAC3 inhibitor
RGFP966. In vitro we examined the effect of RGFP966 on the gene expression of selected M1 (CD86, iNOS, IL-6,
IL-1β, GPR18, CD38 and FPR2) and M2 (Arg-1, Ym1a and Fizz) markers. RGFP966 promotes the gene expression
of selected M2 markers (Arg-1 and Ym1a) after IL-4 or IL-13 stimulation and it does not affect the expression of
most investigated M1 markers. To further investigate the impact on protein expression, we analyzed arginase-1
and iNOS via western blot. In addition, the effect on the production of IL-6 and NO was tested via ELISA. RGFP966
treatment induced arginase-1 expression and reduced IL-6 production. The influence on foamy macrophages was
also investigated by performing an Oil-Red-O staining on M1, M2 and M0 macrophages. Regardless of the
polarization state of the macrophages, RGFP966 reduced the formation of foamy macrophages. Further, we
studied the influence of RGFP966 on functional recovery in our in vivo T-cut hemisection spinal cord injury model.
In addition, spinal cord sections were labelled to perform histological analyses on lesion size, demyelinated area,
astrogliosis and immune cell infiltration. Unexpectedly, there was no difference between the treatment group
and the control group after SCI, on functional and histological level. In conclusion, Our the in vitro results indicate
that specific HDAC3 inhibition promotes the alternative activation of macrophages and reducing the formation
of foamy macrophages. In contrast, there was no effect on functional recovery after T-cut hemisection spinal
cord injury in vivo.
Contact e-mail: selien.sanchez@uhasselt.be
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Involvement of tryptophan 2,3-dioxygenase as an immunoregulatory enzyme in human cancers and murine
tumor models
Delia Hoffmann, Florence Schramme, Luc Pilotte, Nicolas van Baren, Michel Detheux, Jean-Christophe Renauld,
Christine Galant, Julie Lelotte, Ilse Gutierrez, Benoît Van den Eynde

The two enzymes indoleamine 2,3-dioxygenase (IDO) enzyme and tryptophan 2,3-dioxygenase (TDO) ensure the
degradation of the essential amino acid tryptophan, causing T cell inhibition by depleting tryptophan and
increasing the concentration of its metabolites in the tumor microenvironment. Up to now, little is known about
the expression of TDO and its inhibition mechanism in pre-clinical murine tumor models and human cancers.
In different human tumor samples, we revealed by immunohistochemistry that TDO is expressed by vascular
smooth muscle cells (vSMCs) in different human tumors. Those TDO-positive vSMCs generally surround
immature vessel, as TDO co-localizes with the immaturity marker Regulator of G-protein signalling 5 (RGS5).
Those vSMCs also surround morphologically abnormal vessels, which are either large vessels with a single,
irregular layer of vSMCs or an accumulation of many small vessels surrounded by several layers of vSMCs. Taken
together, those data suggest that TDO-positive vessels are probably poorly functional vessels. We currently
evaluate the impact of TDO on the immune system by quantifying the number of infiltrating immune cells in
TDO-positive and -negative tumors as well as their distance towards TDO-positive and -negative vessels.
In pre-clinical murine studies, we did not find any tumor models expressing TDO by vSMCs. However, we know
that total knock out mice for TDO present higher tryptophan concentration in serum compared to littermate wild
type (WT) B/6 mice. Therefore, we decided to evaluate on both genotypes the impact of those high systemic
concentrations on tumor growth and metastasis formation of murine colon adenocarcinoma MC38. We found
that, when MC38 is implanted intrasplenically, the number of MC38 hepatic metastases is lower in the TDOKO
than in the WT group. When injected subcutaneously, MC38 tumor growth is slowed down in TDOKO mice
compared with WT mice if animals receive an immune checkpoint inhibitor (anti-PD1 or anti-CTLA4) treatment.
The difference in MC38 tumor growth between both genotypes disappears when the mice are fed with a special
low tryptophan diet. Moreover, between day 6 to 15 after MC38 engraftment, we detected by qRT-PCR
significant expression of IFNg, CD8b and IDO1 in tumor draining lymph nodes and total MC38 tumor mass.
However, the relative quantity of CD8b expression was similar in tumors coming from both genotypes. We will
now investigate a possible difference in tumor infiltrating lymphocyte phenotype and their capacity to lysis.
Taken together, the data suggest that high systemic tryptophan plays a key role in tumor immune rejection.
Therefore, we think that the administration of a TDO inhibitor (blocking liver TDO activity) may favor anti-tumor
immune response in cancer patients.
Contact e-mail: delia.hoffmann@uclouvain.be
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Modulating the ADAM17 expression levels does affect the inflammatory reaction after central nervous
system trauma
Daniela Sommer1, Myriam Gou-Fabregas1, Dearbhaile Dooley1, Stefanie Lemmens1, Pia Vidal1, Selien Sanchez1,
Athena Chalaris-Rissmann2, Stefan Rose-John2, Sven Hendrix1
1

Dept. of Morphology & Biomedical Research Institute, Hasselt University, Diepenbeek, Belgium
Institute of Biochemistry, Christian-Albrechts University, Kiel, Germany
daniela.sommer@uhasselt.be
2

Central nervous system (CNS) injury, such as spinal cord injury, is characterized by a strong post-traumatic
inflammation leading to excessive secondary injury damage. Microglia and infiltrating monocyte-derived
macrophages are both key players in the inflammatory reaction upon CNS trauma. ‘A disintegrin and
metalloproteinase 17’ (ADAM17), the major sheddase of tumor necrosis factor alpha (TNFα), has more than 80
different substrates and substantially influences inflammatory reactions and regenerative processes. We
hypothesized that the modulation of ADAM17 expression levels affects the immune reaction after CNS trauma.
We showed in vitro that bone-marrow derived macrophages (BMDM) and microglia of hypomorphic ADAM17
mice had impaired capacity to produce soluble TNFα, even upon LPS stimulation. Furthermore, we investigated
the effect of ADAM17 deficiency on the phenotype and the phagocytic behavior of BMDM. We demonstrated
that ADAM17 deficiency did not affect the phenotype of BMDM upon LPS or IL-4 stimulation. However, a
reduction in the phagocytic capacity of BMDM upon ADAM17 deficiency upon LPS or IL-4 stimulation was
determined. In tissue of hypomorphic ADAM17 mice after CNS trauma, we observed an increased number of
CD4+ and a reduced number of MHCII+ cells compared to control mice. Collectively, our data indicate that
ADAM17 is involved in the regulation of inflammatory reactions upon CNS trauma and is likely a promising target
to regulate inflammation.
Contact e-mail: daniela.sommer@uhasselt.be
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Modulation of membrane phase as mechanism of TRPA1 activation by bacterial endotoxins
Justyna B. Startek, Karel Talavera, Thomas Voets and Yeranddy A. Alpizar
Laboratory of Ion Channel Research, TRP Research Platform Leuven (TRPLe) and VIB-KU Leuven Center for Brain and Disease Research,
Department of Cellular and Molecular Medicine. KU Leuven, Belgium.

Lipopolysaccharides (LPS) are major components of the outer wall of Gram-negative bacteria. During infections
LPS is released into local circulation and acts as a potent activator of the immune system triggering defensive
inflammatory cascades. The classical mechanism of LPS recognition involves stimulation of Toll-like receptor 4
(TLR4). Recently, we have shown that LPS can activate the Transient Receptor Potential (TRP) protein TRPA1 in a
TLR4-independent manner, and this channel plays a crucial role in LPS-induced pain and local inflammation.
However, the mechanism of TRPA1 activation by LPS remains unknown. In this study, we show that mechanical
perturbations of the plasma membrane caused by LPS underlie TRPA1 activation. Using membrane dyes as
Laurdan, DPH and MC540 we assessed changes in lipid membrane phases induced by LPS from E. coli activating
TRPA1 and from S. minnesota which is largely ineffective on TRPA1. We found that asymmetrical lipid A moiety
of E. coli LPS induces decrease in the membrane fluidity of artificial DPPC and DPhPC composed giant unilamellar
vesicles as well as native cell membranes. In comparison, symmetrical lipid A of S. minnesota LPS produce much
smaller changes. We therefore propose that TRPA1 is activated by changes in the microenvironment of the lipid
bilayer. These results are in line with the mechanosensitive properties of TRPA1 and suggest that TRPA1mediated chemosensation may result from primary mechanosensory mechanisms.
Contact e-mail: justyna.startek@kuleuven.vib.be
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MMP-9/gelatinase B activity is essential for the degradation of immune complexes in systemic autoimmune
diseases
Estefania Ugarte-Berzal, Lise Boon1, Erik Martens1, Jennifer Vandooren1, Paul Proost2, Ghislain Opdenakker.
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Laboratory of Immunobiology, Rega Institute for Medical Research, Department of Microbiology and Immunology, University of
Leuven, KU Leuven, Belgium
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of Leuven, KU Leuven, Belgium

Systemic Lupus Erythematosus (SLE) is a systemic autoimmune disease characterized by a dysregulated
generalized combined adaptive immune response against intracellular antigens with the involvement of both
autoreactive T cells and autoantibodies (aAb). Autoantigens (aAg) are released from apoptotic cells and assemble
with aAb into immune complexes (IC) which activate the classical pathway of the complement system, further
enhancing inflammation. In SLE patients, aberrant cell apoptosis and defects in the clearance of dead cells and
IC are observed. Although MMP-9 levels are higher in serum of SLE patients than in control subjects, no
correlations between high MMP-9 levels and aAb (e.g. against ds DNA) are detected. Analysis of the LPR-/-/MMP9-/- mice suggest that MMP-9 may play a protective role in aAg clearance in SLE, but the effects of MMP-9 on aAb
or IC remain elusive. We studied the role of MMP-9 in the clearance of aAg, aAb and IC. Our data demonstrated
that MMP-9 dissolved IC from sera of lupus-prone LPR-/-/MMP-9-/- mice and from blood samples of SLE patients.
In addition, MMP-9-/- Knock out mice present a delay in remove IC in vivo. These data are relevant to understand
side effects observed with the use of known drugs and caution against the use of MMP inhibitors for the
treatment of SLE.
Contact e-mail: estefania.ugarteberzal@kuleuven.be
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Helena Van Damme1,2,*, Evangelia Bolli1,2,*, Eva Van Overmeire1,2,*, Mate Kiss1,2, Andrea Casazza3,4, Maria
Solange MarAns1,2, Yvon Elkrim1,2, Frank Tacke5, Massimiliano Mazzone3,4, Sofie Struyf6, Damya Laoui1,2, ‡ and Jo
A. Van Ginderachter1,2, ‡
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6
Laboratory of Molecular Immunology, Rega InsAtute for Medical Research, Department of Microbiology and Immunology, KU Leuven,
Leuven, Belgium
* Equal contribuAon,
‡ Shared senior authorship
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Aside from cancer cells, the tumor microenvironment (TME) contains a vast array immune cells, which are known
to contribute significantly to tumor growth and disseminaAon and are therefore considered interesAng targets
for cancer therapy. Strikingly, detailed studies regarding the role of chemokines and chemokine receptor
expression on these tumor-resident immune cells is largely lacking. Our research group has idenAfied that the
Chemokine (C-C moAf) receptor 8 (CCR8) plays an important role in tumor progression, since several tumor
models grew more slowly in syngeneic CCR8-/- mice. This is in accordance with previous studies in cancer paAents
where CCR8 expression on immune cells was shown to contribute to immune evasion, promote tumor growth
and was associated with a worse prognosis in breast cancer paAents. In mice, the CCR8-deficient phenotype
coincided with the inducAon of an inflammatory response, a more M1-like phenotype of tumor associated
macrophages (TAMs) and the sAmulaAon of anA- tumoral T-cell immunity. Moreover, the CCR8-specific ligand,
CCL8, was shown to be specifically and highly expressed by pro-tumoral M2-like TAMs, whereas CCR8 was shown
to be expressed specifically, and highly on regulatory T cells (Tregs) inside the TME and not in the periphery.
Furthermore, CCR8 expression on Tregs appeared to correlate with a more acAvated, pro-tumoral
CD25HighOX40High Treg phenotype. Overall, these results suggest that the CCL8/CCR8 chemokine axis plays a
crucial role in maintaining an immunosuppressive tumor microenvironment, acAng both on macrophages and T
cells. Hence this pathway represents a potenAal target for tumor immunotherapy.
Contact e-mail: Helena.Van.Damme@vub.be
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Exogenous and endogenous glucocorticoids affect inflammation and tolerance in malaria
L. Vandermosten1, K. Zielinska1, S. Knoops1, N. Lays1, K.E. Chapman2, K. De Bosscher3, G. Opdenakker1, P.E. Van
den Steen1
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2
3

Laboratory of Immunobiology, Rega Institute for Medical Research, KU Leuven – University of Leuven, Leuven, Belgium;
Centre for Cardiovascular Science, The Queen’s Medical Research Institute, University of Edinburgh, Edinburgh, United Kingdom
Receptor Research Laboratories, Nuclear Receptor Lab, VIB-UGent, VIB Medical Biotechnology Center, Ghent, Belgium

A host can cope with a pathogenic infection in several ways. An immune reaction may control or eliminate the
pathogen, whereas an exaggerated immune response results in inflammatory damage, which can be life
threatening. Furthermore, some pathogens have developed intricate mechanisms to evade the immune system,
rendering elimination difficult. The host may still cope with such a pathogen by tolerance. Tolerance is defined
as the capacity of the host to survive the infection without decreasing the microbial burden. In our studies with
experimental malaria models, we first tried to influence these balances by applying exogenous glucocorticoids
(GCs) to correct inflammation. Dexamethasone was able to block inflammatory damage in malaria-associated
acute respiratory distress syndrome, but such treatment was only effective at very high dosages and could not
downregulate inflammatory cytokines. This indicates that malaria can induce GC resistance, explaining the
failures of past clinical trials with dexamethasone against malaria complications. In vitro, parasite-induced GC
resistance correlated with persistent MAP kinase activation in pulmonary endothelial cells. Furthermore,
endogenous GCs, the peripheral GC reactivating enzyme 11β-hydroxysteroid dehydrogenase 1 (HSD1) and other
adrenal hormones appeared to have no effects on pulmonary inflammation. Instead, adrenal hormones,
including GCs, were essential in the tolerance against malaria by limiting inflammatory cytokine expression in
brain and circulation and by maintaining glucose homeostasis during infection.
Contact e-mail: philippe.vandensteen@kuleuven.be
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Development of a robust pipeline for detection of somatic mutations in the adaptive immune system
identifies a novel class of genetic variation in multiple sclerosis.
Lies Van Horebeek1,*, Kelly Hilven1,*, Klara Mallants1, Annemarie Van Nieuwenhuijze2,3 , Susan M. Schlenner2,3 ,
Adrian Liston2,3, Bénédicte Dubois1,4 , An Goris1
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The role of somatic mutations in diseases beyond cancer is increasingly being recognized, with potential roles in
autoinflammatory, autoimmune and neurodegenerative diseases. However, identification of somatic variants
with low allele fractions imposes important methodological challenges. We developed a pipeline combining two
mutation callers, MuTect2 and VarScan2, with adapted settings and a stringent filtering approach that is able to
detect somatic variants with allele fractions <5% and achieve validation rates of 60%. Applying this pipeline, we
demonstrate that 60% of multiple sclerosis (MS) patients carry 1-7 somatic mutations in their peripheral blood T
and B cells, with the vast majority (76%) occurring in T cells. For four mutations found in the T cells of one patient,
confinement to one cell subtype each was shown: three times to CD8 + TEMRA and once to CD4+ TEM cells.
Mutations persist over time, are enriched for being novel or very rare, are highly conserved and predicted to be
damaging, indicating they may offer subtle survival advantages to immune cells and may contribute to the
capacity of these cells to participate in the autoimmune reaction. Our data demonstrate that somatic variants in
immune cells of MS patients are common. They hence form a novel class of genetic variation on top of inherited
genetic variation for which a role in susceptibility and disease course deserves further investigation.
Contact e-mail: lies.vanhorebeek@kuleuven.be
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The effect of S100A12 calgranulin and IL-18 on NK cell function and phenotype
Jessica Vandenhaute1, Karen Put1, Nathalie Van den Berghe1, Christoph Kessel2, Dirk Foell2, Carine Wouters3,
Patrick Matthys1
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Introduction
Systemic juvenile idiopathic arthritis (sJIA) is a severe immune-inflammatory childhood disease characterized by
systemic inflammation and elevated blood levels of particular inflammatory cytokines such as IL-6, IL-15 and IL18. Increased production of S100 calgranulins e.g. S100A12 has been described and also suggested as biomarker
in sJIA patients. The pathogenesis of sJIA is not completely understood. However, we recently described subtle
defects in natural killer (NK) cells of sJIA patients, and launched the concept that a defective clearance of
activated immune cells by NK cells may underlie sJIA disease pathogenesis.
Objective
This study aims to elucidate the effects of S100A12 calgranulin and IL-18 on the phenotype and function of human
NK cells.
Results
Short (18 hours) or long (72 hours) term stimulation of healthy donor peripheral blood mononuclear cells
(PBMCs) with S100A12 showed no differences in NK cell phenotype, nor in IFN-γ production. On the other hand,
18 hours stimulation with S100A12 slightly increased the cytotoxic capacity of NK cells against the tumor target
cell line K562. No differences in phenotype, CD107a degranulation and cytotoxic capacity against K562 tumor
target cells were observed after short-term stimulation with IL-18. Interestingly, long-term stimulation (up to 8
days) of healthy donor PBMCs with IL-18 in combination with IL-15, abolished the degranulating and cytotoxic
capacity of NK cells against K562 tumor target cells.
Conclusion
S100A12 calgranulin has no apparent effect on NK cell cytotoxicity, IFN-γ production or phenotype. IL-18
decreased the degranulating and cytotoxic capacity of NK cells after long stimulation. Thus the prolonged and
high IL-18 levels that are typically seen in sJIA patients may disrupt NK cell activity and may underlie sJIA
pathogenesis.
Contact e-mail: jessica.vandenhaute@kuleuven.be
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Adrenal hormones mediate disease tolerance against malaria by protecting from lethal hypoglycemia
L. Vandermosten1, C. De Geest1, N. Lays1, S. Knoops1, K.E. Chapman2, K. De Bosscher3, G. Opdenakker1, P.E. Van
den Steen1
1

2

3

Laboratory of Immunobiology, Department of Microbiology and Immunology, Rega Institute for Medical Research, KU Leuven –
University of Leuven, Leuven, Belgium
University/BHF Centre for Cardiovascular Science, The Queen’s Medical Research Institute, University of Edinburgh, Edinburgh,
United Kingdom
Receptor Research Laboratories, Nuclear Receptor Lab, VIB-UGent Center for Medical Biotechnology, Gent, Belgium

Malaria can reduce the host fitness and survival by pathogen-mediated damage or by exaggerated inflammation
such as in malaria-associated acute respiratory distress syndrome (MA-ARDS). However, the host can, without
interfering with the pathogen load, counter these negative effects through tolerance mechanisms and thereby
remain free of disease. Endogenous glucocorticoids (GCs) provide potent anti-inflammatory effects amongst
other homeostatic functions. Plasma GC levels are increased in patients with malaria but their precise role and
importance in malaria remain unknown. We investigated whether GCs are important for malaria disease
tolerance or prevention of immunopathology, by interfering with their adrenal production (adrenalectomy) in
several mouse models of malaria. In the absence of adrenal hormones, the parasite burden was not altered but
mice became lethally sick early during infection. This lethality was independent of the parasite-mouse strain
combination. Surprisingly, adrenalectomy did not affect lung or liver inflammation during infection. Instead,
infected adrenalectomised mice developed lethal hypoglycaemia. This hypoglycaemia was paralleled by
increased cerebral and systemic levels of pro-inflammatory cytokines. Glucose administration did not prevent or
revert the hypoglycemia. In contrast, treatment with a synthetic GC (dexamethasone) or an α2-adrenergic
agonist (clonidine) significantly reduced the lethality and prevented the hypoglycemia. Overall, we conclude that
adrenal hormones, including GCs, do not protect against peripheral inflammation in malaria but instead confer
disease tolerance by preserving glucose homeostasis.
Contact e-mail: leen.vandermosten@kuleuven.be
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Endotoxemia shifts neutrophils with TIMP-free gelatinase B/ MMP-9 from bone marrow to periphery and
induces systematic upregulation of TIMP-1.
Jennifer Vandooren, Wannes Swinnen, Estefania Ugarte-Berzal, Lise Boon, Daphne Dorst, Erik Martens, Ghislain
Opdenakker
Department of Microbiology and Immunology, Rega Institute for Medical Research, University of Leuven

Lipopolysaccharides or endotoxins elicit an excessive host inflammatory response and lead to life-threatening
conditions such as endotoxemia and septic shock. Lipopolysaccharides trigger mobilization and stimulation of
leukocytes and exaggerated production of pro-inflammatory molecules including cytokines and proteolytic
enzymes. Matrix metalloproteinase-9 (MMP-9) or gelatinase B, a protease stored in the tertiary granules of
polymorphonuclear leukocytes, has been implicated in such inflammatory reactions. Moreover, several studies
even pinpointed MMP-9 as a potential target molecule to counter excessive inflammation in endotoxemia.
Whereas the early effect of lipopolysaccharides-induced inflammation in vivo on the expression of MMP-9 in
various peripheral organs has been described, the effects on the bone marrow and during late stage endotoxemia
remain elusive. We demonstrate that TIMP-free MMP-9 is a major factor in bone marrow physiology and
pathology. By using a mouse model for late-stage endotoxemia, we show that lipopolysaccharides elicited a
depletion of neutrophil MMP-9 in the bone marrow and a shift of MMP-9 and MMP-9-containing cells towards
peripheral organs, a pattern which was primarily associated with a relocation of CD11b highGr-1high cells. In
contrast, analysis of the tissue inhibitors of metalloproteinases was in line with a natural, systematic upregulation
of TIMP-1, the main tissue inhibitor of TIMP-free MMP-9, and a general shift toward control of matrix
metalloproteinase activity by TIMPs.
Contact e-mail: jennifer.vandooren@kuleuven.be
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Inhibition of the glycolytic enzyme PFKFB4 in human dendritic cells interferes with vitamin D-mediated
upregulation of parameters crucial for regulatory T cell induction
An-Sofie Vanherwegen1, Guy Eelen2, Gabriela Bomfim Ferreira1, Bart Ghesquière3, Sucheta Telang4, Peter
Carmeliet2, Conny Gysemans1 and Chantal Mathieu1
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Tolerogenic dendritic cells (tDCs) are an interesting tool to selectively restore immune tolerance in inflammatory
and autoimmune disorders. 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) can generate tDCs that are characterized by
a stable maturation-resistant phenotype, limited T cell stimulatory capacity and ability to induce antigen-specific
regulatory T cells (Tregs). The tolerogenic profile of 1,25(OH) 2D3-modulated DCs is accompanied by an early
metabolic reprogramming in which glucose availability and glycolysis are crucial. We identified 6-phosphofructo2-kinase/fructose-2,6-biphosphatase (PFKFB) 4, a major regulator of glycolysis, as an early 1,25(OH) 2D3 target in
differentiating tDCs. To elucidate the role of PFKFB4 in 1,25(OH)2D3-induced DC tolerogenicity we use a
pharmacological approach to block PFKFB4. We show that PFKFB4 blockade reduced glucose consumption and
lactate production of tDCs. Moreover, 13C-glucose tracing showed a reduction in mitochondrial glucose
oxidation. PFKFB4 blocking did not interfere with 1,25(OH)2D3-mediated downregulation of antigenpresentation, costimulation, and inflammatory cytokine production nor with 1,25(OH) 2D3-mediated inhibition of
T cell proliferation. In contrast, PFKFB4 blockade prevented 1,25(OH) 2D3-induced upregulation of the inhibitory
markers PD-L1 and ILT-3 and increased secretion of cytokines IL-10, TNF-α and the enzyme IDO, all parameters
essential for Treg generation. Importantly, PFKFB4 inhibition counteracted functional Treg formation by tDCs.
Taken together, these findings highlight that PFKFB4 is crucial for the Treg-inducing capacity of 1,25(OH)2D3modulated DCs and could serve as potential biomarker for tolerance induction.
Contact e-mail: ansofie.vanherwegen@kuleuven.be
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Plasmodium berghei NK65 in combination with IFN-γ induces endothelial glucocorticoid resistance via
sustained activation of p38 and JNK
Karolina Zielińska1, Lode de Cauwer2, SofieKnoops1, Kristof Van der Molen1, Alexander Sneyers1,
Jonathan Thommis2, J. Brian De Souza3, Ghislain Opdenakker1,, Karolien De Bosscher2 and Philippe E.
Van den Steen1
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Malaria-associated acute respiratory distress syndrome (MA-ARDS) is an often lethal complication of malaria.
Currently, no adequate therapy for this syndrome exists. Although glucocorticoids (GCs) have been used to
improve clinical outcome of ARDS, their therapeutic benefits remain unclear. We previously developed a mouse
model of MA-ARDS, in which dexamethasone treatment revealed GC resistance. In the present study, we
investigated GC sensitivity of mouse microvascular lung endothelial cells stimulated with interferon-γ (IFN-γ) and
Plasmodium berghei NK65 (PbNK65). Upon challenge with IFN-γ alone, dexamethasone inhibited the expression
of CCL5 (RANTES) by 90% and both CCL2 (MCP-1) and CXCL10 (IP-10) by 50%. Accordingly, whole transcriptome
analysis revealed that dexamethasone differentially affected several gene clusters and in particular inhibited a
large cluster of IFN-γ-induced genes, including chemokines. In contrast, combined stimulation with IFN-γ and
PbNK65 extract impaired inhibitory actions of GCs on chemokine release, without affecting the capacity of the
GC receptor to accumulate in the nucleus. Subsequently, we investigated the effects of GCs on two signaling
pathways activated by IFN-γ. Dexamethasone left phosphorylation and protein levels of signal transducer and
activator of transcription 1 (STAT1) unhampered. In contrast, dexamethasone inhibited the IFN-γ-induced
activation of two mitogen-activated protein kinases (MAPK), JNK, and p38. However, PbNK65 extract abolished
the inhibitory effects of GCs on MAPK signaling, inducing GC resistance. These data provide novel insights into
the mechanisms of GC actions in endothelial cells and show how malaria may impair the beneficial effects of GCs.
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Communication between human monocytes and NK cells in response to Trypanosoma cruzi
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Introduction
Natural Killer (NK) cells produce rapidly interferon-γ (IFN-γ) in response to Trypanosoma cruzi. We previously
showed that this activation of NK cells by T. cruzi is indirect and depend on the production of Interleukin (IL)-12
by monocytes. Our work aims to decipher the cross-talk between monocytes and NK cells following T. cruzi
infection.
Materials and Methods
Adult peripheral blood mononuclear cells (PBMCs) were incubated for 24h in absence or presence of parasites
(ratio 1:1) and/or IL-15 (20 ng/mL), an essential cytokine in NK cells sensitization. Expression of the β1 and β2
chains of the IL-12R, phosphorylated STAT4, IFN-ɣ, CD28, CD40L, T-cell immunoglobulin and mucin domain (Tim)3 and galectine 9 (Gal-9) was analyzed by flow cytometry. Soluble Gal-9 was also measured by ELISA in
supernatants. Differences between groups were assessed using Mann-Whitney- Wilcoxon tests.
Results
Results show that IL-15 upregulated the two chains of the IL-12R on NK cells, rendering them responsive to IL-12
produced by T. cruzi-infected monocytes. Engagement of the IL-12R in the presence of parasites and IL-15 is
confirmed by the increased phosphorylation of STAT4, the classical transcription factor activated downstream
this receptor. The involvment of IL-12 in STAT4 phosphorylation and in IFN-γ production by NK cells is supported
by neutralizing experiments.
Various co-receptors may modulate the production of IFN-γ by NK cells. We found that NK cells upregulated the
Tim-3 receptor in response to IL-15 and that Tim-3 neutralization partially inhibited the IFN-γ production by NK
cells in response to parasites + IL-15. Surface expression of Gal-9, a Tim-3 ligand, is increased on activated NK
cells. In addition, T. cruzi induced the secretion Gal-9. Monocyte depletion indicated that they play a role in
secretion of Gal-9.
Besides, CD40L and CD28 were upregulated on NK cells activated by the parasite + IL-15, and CD40 and CD80
were slightly upregulated on infected monocytes.
Conclusion
Our results suggest that several ligand-receptors expressed by monocytes and NK cells, such Gal-9/Tim-3,
CD80/CD28 and CD40/CD40L, co-activate IL-15-sensitized NK cells by T. cruzi in collaboration with IL-12.
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