
  



Welcome Address 
 
Dear colleagues, 
  
It is our great pleasure welcoming you to the 16th International TNF Conference. 
  
This great tradition began in 1987 with the molecular cloning of TNF. The biennial 
conferences held ever since have undoubtedly contributed to the enormous progress 
in our understanding of TNF. It is from discoveries from this field that various 
clinically successful drugs, e.g. TNF inhibitors, have evolved, which command 
approximately 30 billion dollars of sale each year for treatment ailments ranging from 
rheumatoid arthritis to cancer.  
  
We hope that this year’s meeting will contribute to the continued understanding of the 
basic biology of the TNF and TNF receptor family members, and its further 
translation to alleviating human disease.  
 
The conference venue is located in Biopolis, a Singapore city district dedicated to 
biomedical research and development. Nearby are further education and research 
institutes, foremost the National University of Singapore. Biopolis offers a pleasant 
environment with restaurants, cafes and convenience shops. 
 
Singapore is endowed with many opportunities for sightseeing. There are still the 
former ethnic enclaves Chinatown, Little India, the Arab Street and British colonial 
buildings. Bustling shopping malls and modern skyscrapers contrast with beautiful 
parks. Recommendable is a hike in the Bukit Timah Nature Reserve, among the oldest 
rain forests on earth. And biking on Pulau Ubin can give you the impression of being 
in a remote, rural part of Malaysia. Singapore is also an ideal travel hub for visiting the 
countries and places of interest of South East Asia.  
  
We thank all our sponsors for their generous support. We thank especially Ms Cheng 
Man Si, Li Yating, Sharon Wok and Samira Sadeghi for their tireless efforts in 
organizing registration, the conference venue, catering and countless other tasks. 
  
We wish you productive discussions and a successful meeting. 
  
Herbert Schwarz (National University of Singapore) 

Vinay Tegaonkar (IMCB Singapore) 
Jiahuai Han (Xiamen University, China) 

John Silke (University of Melbourne, Australia) 
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Quick timetable 
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21 female speakers/54 total

2 female plenary speakers/4 total

11 female chairs/18 total

25 talks chosen from abstract 

Start Time End Duration

1 hr 25 mins

15:00 16:25 1:25:00

1 hr 50 mins

Opening remarks 16:30 16:45 0:15:00

Chair - Pascal Meier 17:00 17:05 0:05:00

1 17:05 17:40 0:35:00

2 17:40 18:15 0:35:00

Chair Closing Remarks 18:15 18:20 0:05:00

REGISTRATION      15:00 - 16:25

Monday 17th April 2017

39%

50%

61%

46%

Dr. Jana Leong-Skornickova - Welcome to Country 16:45 17:00 0:15:00

A ‘Sanhedrin Verdict’ in the induction of cell death and inflammation by the TNF family: all the way down to the effector 

stage

Dinner & Reception

Registration

SESSION 1 - OPENING & PLENARIES      16:30 - 18:20

On the TRAIL to Inflammation

PLENARY #1 - David Wallach

PLENARY #2 - Seamus Martin

Detailed Timetable 
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Start Time End Time Duration

1 hr 45 mins

Chair - Cristina Sacristan 9:00 9:05 5 mins

3 Liz Hartland 9:05 9:30 25 mins

4 Richard Siegel 9:30 9:55 25 mins

New Tricks for old cytokines: FasL and TL1A

5 Francoise Meylan 9:55 10:05 10 mins

6 Pascal Schneider 10:05 10:15 10 mins

7 Marc Pellegrini 10:15 10:40 25 mins

Chair Closing remarks 10:40 10:45 5 mins

25 mins

1 hr 45 mins

Chair - Denise Faustmann & Lynn Wong 11:05 11:10 5 mins

8 Sergei Nedospasov 11:10 11:35 25 mins

9 Hiroyasu Nakano 11:35 12:00 25 mins

10 Michael Naumann 12:00 12:10 10 mins

11 Isabell Lang 12:10 12:20 10 mins

12 Michael Croft 12:20 12:45 25 mins

Chair Closing remarks 12:45 12:50 5 mins

Tuesday 18th April 2017 (Morning session)

COP9 signalosome-associated deubiquitinylases USP48 and USP47 control TNF-induced NF-κB

Live to kill or die to live?

SESSION 2 - TNF SUPERFAMILY BIOLOGY  -   09:00 - 10:45

Pathogen targeting of cell death signalling

Costimulation through the TNF-superfamily cytokine receptor DR3 contributes to glomerulonephritis 

but not systemic autoimmunity

Cure of a genetic disability: the winning pair of neonatal Fc receptor and intra-amniotic delivery of 

EDAR agonists in ectodysplasin A1-deficient mice and humans

TNFR1 and TNFR2 cooperate in TNF-induced necroptosis in macrophages

Tissue Remodeling Activity of TNF Family Proteins in the Lungs and Skin

Tea break starts at 10:45 and lasts for 25 mins

SESSION 3 - TNF SUPERFAMILY BIOLOGY & PATHWAYS  -   11:05 - 12:50

Cellular sources of Tumor Necrosis Factor in health and disease and cell type-restricted cytokine 

targeting

RORγt+ group 3 innate lymphoid cells (ILC3) mediate RIPK3-dependent lethal ileitis
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Start Time End Time Duration

50 mins

1 hr 30 mins

13:35 13:40 5 mins

13 Philipe Jost 13:40 14:05 25 mins

Necroptosis as tumor suppressive mechanism in leukemia and non- hematopoietic cancers

14 Linda von Hoff 14:05 14:15 10 mins

15 Lynn Wong 14:15 14:25 10 mins

16 Gianmaria Licciardi 14:25 14:35 10 mins

17 Jannie Borst 14:35 15:00 25 mins

Chair Closing remarks 15:00 15:05 5 mins

25 mins

1 hr 21 mins

Chair - Joanne Hildebrand 15:25 15:30 5 mins

18 PLENARY #3 - Kim Newton 15:30 16:05 35 mins

Regulation of TNF-induced Cell Death by RIPK1 and Caspase-8

Chair Closing remarks 16:05 16:10 5 mins

1 Xinying Li - Abstract #45 16:10 3 mins

2 Wenting Liu  - #44 16:13 3 mins

3 Tapas Mukherjee  - #42 16:16 3 mins
4 Shanshan Hu  - #39 16:19 3 mins

5 Nivashini Kaliaperumal  - #36 16:22 3 mins

6 Sakthi Rajendran  - #64 16:25 3 mins

7 Mari Edilova  - #31 16:28 3 mins

8 Ganesh Viswanathan  - #23 16:31 3 mins

9 Mohamad Azanan  - #62 16:34 3 mins

10 Juan Lin  - #57 16:37 3 mins

11 Keiko Yoshimoto  - #73 16:40 3 mins

Posters 16:43 18:00 1 hr 14 mins

SESSION 5 - PLENARY & POSTER TALKS -      15:25 - 16:43

RIPK1 and caspase-8 ensure chromosome stability and link mitosis to cell death

How TNF ligand-receptor costimulation at the T-cell dendritic cell interface sets the stage for 

effective anti-tumor immunity

Tea break starts at 15:05 lasts for 25 mins

Loss of cIAP1 but not cIAP2 in the tumor microenvironment disfavors cancer metastasis

Tuesday 18th April 2017 (Afternoon session)

A Paracrine Feedback Loop Driven by Lymphotoxin-Alpha Amplifies Constitutive Non-Canonical NF-

kappaB Signaling in Hodgkin Lymphoma

Chair - Thomas Kaufmann

Lunch break starts at 12:50 and lasts for 50 mins

SESSION 4 - TNF & CANCER  -   13:35 - 15:05

  

Start Time End Time Duration

1 hr 45 mins

Chairs - Jannie Borst & Najoua Lalaoui 09:00 09:05 5 mins

37 25 mins #21 Ruth Ganss 09:05 09:30 25 mins

38 25 mins #22 Dario Campana 09:30 09:55 25 mins

Chimeric receptors for cell therapy of cancer

39 25 mins #23 Sarene Koh 09:55 10:20 25 mins

40 10 mins #17 FA Conor Kearney 10:20 10:30 10 mins

41 10 mins #18 FA Benoit Manfroi 10:30 10:40 10 mins

Chair Closing remarks 10:40 10:45 5 mins

25 mins

1 hr 30 mins

Chairs - Herbert Schwarz & Francoise Meylan 11:10 11:15 5 mins

42 25 mins #24 Benedict Seddon 11:15 11:40 25 mins

43 10 mins #20 FA I-Tsu Chyuan 11:40 11:50 10 mins

44 10 mins #21 FA Tania Watts 11:50 12:00 10 mins

45 10 mins # FA Bhushan Dharmadhikari 12:00 12:10 10 mins

46 25 mins #26 Daniel Gray 12:10 12:35 25 mins

Chair Closing remarks 12:35 12:40 5 mins

50 mins

1 hr 35 mins

Chair - Marion McFarlane & Ruth Ganss 13:25 13:30 5 mins

47 25 mins #25 Denise Faustman 13:30 13:55 25 mins

48 10 mins #22 FA Christian Smulski 13:55 14:05 10 mins

49 10 mins #23 FA Rosalind Ang 14:05 14:15 10 mins

50 10 mins #24 FA Nieves Peltzer 14:15 14:25 10 mins

51 10 mins #25 FA Holly Anderton 14:25 14:35 10 mins

52 25 min #27 Matthieu Bertrand 14:35 15:00 25 mins

Chair Closing remarks 15:00 15:05 5 mins

25 mins

1 hr 20 mins

Chair - Peter Vandenabeele 15:30 15:35 5 mins

53 25 min #28 Francis Chan 15:35 16:00 25 mins

Climate change: Environmental control of TNF signalling
54 25 min #29 Henning Walczak 16:00 16:25 25 mins

Linear ubiquitin: a crucial regulator of cell death, gene activation and inflammation

Chair Closing remarks 16:25 16:30 5 mins

16:30 16:50 20 mins

Conference Dinner

Deficiency in different LUBAC components: a deadly surprise

Inhibitor of APoptosis proteins (IAPs) regulate host-bacterial mutualism in the skin

RIPK1 life/death decision during TNF signaling

Tea break starts at 15:05 and lasts for 25mins

SESSION 13 - Finale -   15:30 - 16:50

Wrap Up and Prizes

Unrestrained CYLD-mediated TNF cytotoxicity causes multi-organ inflammation in SHARPIN-deficient mice

Tea break starts at 10:45 and lasts for 25 mins

SESSION 11 - TNF & IMMUNE SYSTEM -   11:10 - 12:40

Regulation of T cell development and function by TNFRSF signalling

An apoptosis-independent role of TRAIL in suppressing joint inflammation and inhibiting T cell activation in inflammatory arthritis

Differential TNF family ligand expression on inflammatory monocyte derived APC is regulated by type I interferon and controls the post-

priming accumulation of anti-viral T cells

CD137L signaling induces differentiation of human monocytes to inflammatory dendritic cells and drives a type 1 immune response

Molecular Control of FOXP3+ Regulatory T Cell Survival and Death During Chronic Viral Infection

Lunch break starts at 12:35 lasts for 50 mins

SESSION 12 - IMMUNE SYSTEM (cont) & PATHWAYS  -  13:25 - 15:05

Targeting Cancer with TNFR2 antagonism: specificity for the Tregs of the tumor microenvironment and the TNFR2 oncogene

BAFF- and TACI-dependent processing of BAFFR by ADAM proteases regulates the survival of B cells

HSPG-dependent delivery of paracrine APRIL to intracellular BCMA to increase the immunosuppressive property of B-cell lymphoma

Thursday 20th April 2017

SESSION 10 - CANCER & IMMUNOTHERAPY -  09:00 - 10:45

Stromal Remodeling and the Immune Response to Cancer

Activation of lymphotoxin-β-receptor signaling pathway by T cell receptor- redirected T cells inhibit hepatitis B virus noncytopathically

IAP Antagonists Promote Cytotoxic Lymphocyte Anti-Tumor Immunity
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Start Time End Time Duration

1 hr 40 mins

Chairs - Daniel Gray & Cristina Sacristan 9:00 9:05 5 mins

19 Evan Newell 9:05 9:30 25 mins

20 Camille Perrin 9:30 9:38 8 mins

21  Bohdan Harvey 9:38 9:46 8 mins

22 Martin Siegemund 9:46 9:54 8 mins

23 Marije Overdijk 9:54 10:02 8 mins

24 Sophie Steeland 10:02 10:10 8 mins

25 Ed Hawkins 10:10 10:35 25 mins

Chair Closing remarks 10:35 10:40 5 mins

25 mins

1 hr 45 mins

Chairs - Domagoj Vucic & Dagmar Kums 11:05 11:10 5 mins

26 Pascal Meier 11:10 11:35 25 mins

27 Marion MacFarlane 11:35 12:00 25 mins

FADD/Caspase-8 Signalling Complexes and control of life/death decisions

28 Philippe Bouillet 12:00 12:25 25 mins

Complex regulation of TNF expression through its 3’ untranslated region

29 Giuseppina Canterella 12:25 12:35 10 mins

30 Carlos Ibanez 12:35 12:45 10 mins

Chair Closing remarks 12:45 12:50 5 mins

Life and Death Checkpoints in TNF signalling

Wednesday 19th April 2017 (Morning session)

SESSION 6 - TECHNOLOGIES & TREATMENTS  -   09:00 - 10:40

High-dimensional cellular immune profiling in health and disease

Advanced microscopy to investigate ligand-driven receptor interactions in living cells

Adalimumab: TNF Complexes Induce a Divergent Proteomic Profile in Human Osteoclast 

Precursors to that Resembling a Monocytic Cell

Hexavalent single-chain TRAIL fusion proteins with enhanced stability for targeted tumor 

Improving therapeutic activity of DR5 antibodies by inducing hexamer formation upon 

target binding

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

Long-term in vivo and in vitro imaging of TNF family mediated bone marrow remodelling 

in blood cancers

Tea break starts at 10:40 and lasts for 25 mins

SESSION 7 - PATHWAYS & NEURONAL  -   11:05 - 12:50

Genetic Evidence for the Substantial Contribution of the TRAIL/TRAIL- Receptor System 

to Amyloid-Beta Neurotoxicity in the Mouse

Death Domain Signaling by Disulfide-Linked Dimers of the p75 Neurotrophin Receptor 

Mediates Neuronal Death in the CNS

SPONSORS   
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50 mins

1 hr 45 mins

Chairs - Jiahuai Han & Kim Newton 13:40 13:45 5 mins

31 Domagoj Vucic 13:45 14:10 25 mins

32 Rebecca Feltham 14:10 14:35 25 mins

33 James Murphy 14:35 14:45 10 mins

34 Filip Van Hauwermeiren 14:45 14:55 10 mins

35 Manolis Pasparakis 14:55 15:20 25 mins

Chair Closing remarks 15:20 15:25 5 mins

25 mins

1 hr 21 mins

Chair - James Murphy 15:50 15:55 5 mins

36 PLENARY #4 - Hao Wu 15:55 16:30 35 mins

Supramolecular complexes in the TNF family pathway

Chair Closing remarks 16:30 16:35 5 mins

13 Chengkui Yang  - Abstract #48 16:30 3 mins

14 Yingying Zhang  - #46 16:33 3 mins
15 Jaewhan Song  - #27 16:36 3 mins

16 Chong Teik Tan  - #18 16:39 3 mins

17 Alesandro Annibaldi  - #14 16:42 3 mins

18 Drutskaya M  - #61 16:45 3 mins

19 Wahyu Widowati  - #13 16:48 3 mins

20 Meihui Wu  - #33 16:51 3 mins

21 Xinru Zheng  - #68 16:54 3 mins

22 Zhentao Yang  - #69 16:57 3 mins

23 See Liang  - #65 & #66 17:00 3 mins

24 Juliane Kums  - #58 17:03 17:06 3 mins

Posters 17:06 18:30 1 hr 24 mins

Mechanistic studies of how the pseudokinase, MLKL, is activated and kills cells by 

necroptosis

Anthrax lethal toxin engages rapid RIPK1 kinase activity-dependent apoptosis in TNF-

activated macrophages

Tea break starts at 15:25 and lasts for 25mins

SESSION 9  - PLENARY & POSTER TALKS -  15:50 - 17:06

Lunch break starts at 12:50 and lasts for 50 mins

SESSION 8 - PATHWAYS  -  13:40 - 15:25

Regulation of inflammation and cell death by RIP1 kinase

The Inhibitor of Apoptosis (IAP) proteins are regulated by the Toll-like Receptors via a 

TNFR2-mediated degradation loop

Wednesday 19th April (Afternoon session)           _

TNFR1 signalling in cell death and inflammation
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Start Time End Time Duration

1 hr 45 mins

Chairs - Jannie Borst & Najoua Lalaoui 9:00 9:05 5 mins

37 Ruth Ganss 9:05 9:30 25 mins

38 Dario Campana 9:30 9:55 25 mins

Chimeric receptors for cell therapy of cancer

39 Sarene Koh 9:55 10:20 25 mins

40 Conor Kearney 10:20 10:30 10 mins

41 Benoit Manfroi 10:30 10:40 10 mins

Chair Closing remarks 10:40 10:45 5 mins

25 mins

1 hr 30 mins

Chairs - Herbert Schwarz & Francoise Meylan 11:10 11:15 5 mins

42 Benedict Seddon 11:15 11:40 25 mins

43 I-Tsu Chyuan 11:40 11:50 10 mins

44 Tania Watts 11:50 12:00 10 mins

45 Bhushan Dharmadhikari 12:00 12:10 10 mins

46 Daniel Gray 12:10 12:35 25 mins

Chair Closing remarks 12:35 12:40 5 mins

50 mins

1 hr 35 mins

Chair - Marion McFarlane & Ruth Ganss 13:25 13:30 5 mins

47 Denise Faustman 13:30 13:55 25 mins

48 Christian Smulski 13:55 14:05 10 mins

49 Rosalind Ang 14:05 14:15 10 mins

50 Nieves Peltzer 14:15 14:25 10 mins

51 Holly Anderton 14:25 14:35 10 mins

52 Matthieu Bertrand 14:35 15:00 25 mins

Chair Closing remarks 15:00 15:05 5 mins

25 mins

1 hr 20 mins

Chair - Peter Vandenabeele 15:30 15:35 5 mins

53 Francis Chan 15:35 16:00 25 mins

Climate change: Environmental control of TNF signalling
54 Henning Walczak 16:00 16:25 25 mins

Linear ubiquitin: a crucial regulator of cell death, gene activation and inflammation

Chair Closing remarks 16:25 16:30 5 mins

16:30 16:50 20 mins

HSPG-dependent delivery of paracrine APRIL to intracellular BCMA to increase the immunosuppressive property of B-

cell lymphoma

Thursday 20th April 2017

SESSION 10 - CANCER & IMMUNOTHERAPY -  09:00 - 10:45

Stromal Remodeling and the Immune Response to Cancer

Activation of lymphotoxin-β-receptor signaling pathway by T cell receptor- redirected T cells inhibit hepatitis B virus 

noncytopathically

IAP Antagonists Promote Cytotoxic Lymphocyte Anti-Tumor Immunity

Unrestrained CYLD-mediated TNF cytotoxicity causes multi-organ inflammation in SHARPIN-deficient mice

Tea break starts at 10:45 and lasts for 25 mins

SESSION 11 - TNF & IMMUNE SYSTEM -   11:10 - 12:40

Regulation of T cell development and function by TNFRSF signalling

An apoptosis-independent role of TRAIL in suppressing joint inflammation and inhibiting T cell activation in 

inflammatory arthritis

Differential TNF family ligand expression on inflammatory monocyte derived APC is regulated by type I interferon 

and controls the post-priming accumulation of anti-viral T cells

CD137L signaling induces differentiation of human monocytes to inflammatory dendritic cells and drives a type 1 

immune response

Molecular Control of FOXP3+ Regulatory T Cell Survival and Death During Chronic Viral Infection

Lunch break starts at 12:35 lasts for 50 mins

SESSION 12 - IMMUNE SYSTEM (cont) & PATHWAYS  -  13:25 - 15:05

Targeting Cancer with TNFR2 antagonism: specificity for the Tregs of the tumor microenvironment and the TNFR2 

oncogene

BAFF- and TACI-dependent processing of BAFFR by ADAM proteases regulates the survival of B cells

Conference Dinner

Deficiency in different LUBAC components: a deadly surprise

Inhibitor of APoptosis proteins (IAPs) regulate host-bacterial mutualism in the skin

RIPK1 life/death decision during TNF signaling

Tea break starts at 15:05 and lasts for 25mins

SESSION 13 - Finale -   15:30 - 16:50

Wrap Up and Prizes
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General Information 
 
Conference Venue 
30 Biopolis Street, Matrix Building, Singapore 138671 
Auditorium, Level 2 
 
Accommodation 
Park Avenue Rochester Hotel 
31 Rochester Dr, Singapore 138637 
Phone: + 65 6808 8600 
 
Conference Dinner 
Grand Hyatt Singapore 
10 Scotts Road, 228211 
Phone: +65 6738 1234 
 
Weather 
Singapore is hot and humid throughout the day, average temperature is 

around 26°C – 31°C. Please expect a couple of thunderstorms and it is 
recommended that you bring an umbrella at all times. 
 

Poster Schedule 
 Date Time 

Session 1 
 

18th April (Tues) Mount at 9am 

19th April (Wed) Take down at 1pm 

Session 2 
 

19th April (Wed) Mount at 1pm 

20th April (Thurs) Take down at 5pm 

 
You may mount your posters according to the schedule table above. 
Poster panels are available at level 2, just outside the auditorium. Please 
check with the reception or the website to confirm your session. 
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FACTS 
 

21 female speakers / 54 total (39%) 
2 female plenary speakers /4 total (50%) 
11 female chairs /18 chairs total (61%) 

 

25 talks chosen from abstract (46%) 
 

Attending Nationalities 
  

Singapore 33 Switzerland 4 Canada 3

Australia 17 Israel 3 Russia 2

USA 14 India 3 Malaysia 1

Germany 11 Belgium 3 France 1

Great Britain 10 Holland 3 Spain 1

China 9 Indonesia 3

Korea 6 Holland 3
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Professor Jannie Borst 
j.borst@nki.nl 
 

Netherlands Cancer Institute, Amsterdam, Netherlands 
 

Biography 
Jannie Borst obtained an MSc degree in biology with 
chemistry and a PhD degree in molecular immunology 
from Leiden University. She did her PhD work at Harvard 
Medical School in Boston with biochemist dr Cox 
Terhorst and trained in immunology with drs Jan de Vries 
and Hergen Spits from 1980 to 1985. She started her independent career as Principal 
Investigator (PI) at The Netherlands Cancer Institute (NKI) in 1987, obtained tenure 
in 1992 and became head of the Division of Immunology in 2002. From 1999 
onwards, she is in addition professor in Experimental Oncology at the University of 
Amsterdam. Jannie Borst has received the Van Loghem career award of the Dutch 
Society for Immunology in 2009 and was elected EMBO member in 2012. As a PI, 
she maintains a research group of 10-12 people by means of competitive grants and 
has trained 17 PhD students. She has authored 165 peer-reviewed papers (H-index 67, 
>13.000 citations). Major contributions have been to the understanding of antigen 
recognition-, costimulatory receptor- and death receptor function on lymphocytes. She 
currently studies the molecular basis of T-cell and dendritic cell function, a.o. by 
transcriptomics and proteomics. This work aims to improve cancer immunotherapy. 
To this end, collaborations with biotech, pharma and clinicians are in place. 
 
How TNF ligand-receptor costimulation at the T-cell dendritic cell interface 
sets the stage for effective anti-tumor immunity. 
Peripheral tolerance and tumor-associated immune suppression limit the generation 
and efficacy of tumor-specific cytotoxic T lymphocytes (CTLs). CD4+ T cells are 
known to improve CTL responsiveness and this notion can be exploited in cancer 
immunotherapy. We have discovered the molecular mechanisms by which CD4+ T-
cell help optimizes the CTL response, in terms of effector differentiation. To do so, 
we have vaccinated mice with a clinically relevant DNA vaccine in comparative 
settings, with or without helper epitopes. We found that CD4+ T-cell help instills a 
transcriptional program into CD8+ T cells during priming that optimizes CTLs for 
tumor eradication by a variety of suspected and novel mechanisms relating to 
cytotoxicity, cell migration and other cellular functions. Remarkably, the programs for 
optimal CTL effector- and memory differentiation and anti-tumor immunity are 
instilled largely by CD27/CD70 costimulation at the CD8+ T cell/dendritic cell 
interface, as demonstrated by transcriptome- and functional analyses in vivo. Our data 
argue that antibody-based CD27 agonism is an important strategy to enhance CTL 
responses to cancer. The transcriptional program for CTL differentiation that we have 
revealed can be exploited for diagnostic and therapeutic purposes. 
  

mailto:j.borst@nki.nl
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Dr Philippe Bouillet 
bouillet@wehi.edu.au 
 

The Walter and Eliza Hall Institute, 
Australia 
 

Biography 
Philippe Bouillet is a specialist in the generation and 
analysis of mouse models to study human diseases. He 
has produced numerous models to study the function 
of proteins of the Bcl-2 family, in particular the BH3-
only proteins, and their involvement in autoimmunity 
and cancer. Bouillet also has a strong interest in mouse 
genetics and has discovered several spontaneous 
mutations that may provide new models of human diseases, particularly in the domain 
of autoimmunity. He recently identified the genetic mutation responsible for the 
severe arthritis that develops spontaneously in BPSM1  bone phenotype spontaneous 
mutant 1) mice Lacey et al. 2015). The disease is due to the insertion of a transposon 
in the 3’untranslated region of the TNF gene. Bouillet and his team then identified 
several new regulators of this potent pro-inflammatory cytokine. The present aim of 
his laboratory is to understand the physiological consequences of interfering with the 
mechanisms of regulation of TNF expression, as well as the interactions between 
chronic inflammation and cancer. 
 

Complex regulation of TNF expression through its 3’ untranslated region 
High levels of the pro-inflammatory cytokine tumour necrosis factor (TNF) have been 
associated with many diseases including rheumatoid arthritis (RA), ankylosing 
spondylitis AS), inflammatory bowel disease IBD) and psoriasis. We have recently 
studied a spontaneous dominant mouse mutation that causes severe polyarthritis and 
heart valve disease in BPSM1 (Bone Phenotype Spontaneous mutant 1) mice. In these 
animals, very high TNF overexpression is caused by the insertion of a retrotransposon 
in the 3’ untranslated region (UTR) of the TNF gene. The CCCH zinc finger-
containing proteins Zfp36 and Roquin regulate TNF expression via the AU-rich 
elements (ARE) and the constitutive decay element (CDE) located in the 3’UTR, 
respectively. We have investigated the regulatory potential of 50 other CCCH-
containing ZPF on the 3’UTR of TNF and identified new regulators of TNF mRNA 
stability, as well as a new regulatory element (NRE) within the 3’UTR. The regulatory 
elements contained within TNF 3’UTR appear to act synergistically and in a cell type-
specific fashion. We have engineered mutant mice lacking individual TNF regulatory 
elements (ARE, CDE or NRE), or combinations of these elements. Remarkably, all 
these mutants develop different diseases. Our results indicate that the improper 
regulation of TNF expression at a post-transcriptional level, through a complex 
mechanism involving several regulatory elements and multiple proteins, may be a 
cause for several inflammatory diseases.  

mailto:bouillet@wehi.edu.au
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Professor Dario Campana   
paedc@nus.edu.sg 
 

Yong Loo Lin School of Medicine,  
National University of Singapore 
 

Biography 
A hematologist with laboratory training in 
immunology, his translational research aims at 
developing more effective and less toxic cancer 
therapies. One of his main areas of research is genetic 
manipulation of immune cells with chimeric receptors 
for the treatment of hematologic malignancies and solid tumors. He was Full Member 
in the Departments of Oncology and Pathology at St. Jude Children's Research 
Hospital in Memphis TN before moving to the National University of Singapore, 
where he is Professor of Pediatrics, Yong Loo Lin School of Medicine, and the Mrs. 
Lee Kong Chian Chair in Advanced Cellular Therapy. 
 

Chimeric receptors for cell therapy of cancer 
The potency and specificity of immune cells suggest the possibility that their infusion 
in patients with cancer could overcome the resistance of cancer cells to standard 
treatment modalities while sparing normal tissues. This notion has been validated by 
results of recent clinical trials with autologous T cells redirected against leukemia or 
lymphoma cells through the expression of chimeric antigen receptors “CAR”): 
dramatic tumor responses were observed in patients who had become resistant to all 
other available treatment. The clinical efficacy of these early immune cell-based 
therapies has stimulated great interest in this area of translational research and 
encouraged efforts to further improve CAR-T cell function.  
 

Simplifying ex vivo cell processing, widening the range of targetable antigens and 
generating safer and more effective cell products are important objectives to move this  
field forward. To overcome the need of developing an individual CAR for each target 
and allow the targeting of multiple cancer antigens simultaneously, we developed a 

CD16-41BB-CD3ζ receptor which endows T cells with antibody-dependent cell 

cytotoxic capacity. This receptor has shown promise in preclinical studies and is 
currently being tested in clinical trials. In addition, methods to expand and genetically 
engineer natural killer cells have been established and validated in a clinical-grade 
setting, leading to several ongoing clinical trials. 

mailto:paedc@nus.edu.sg
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Associate Professor Francis Chan 
Francis.Chan@umassmed.edu 
 
University of Massachusetts, 
School of Medicine, Department of Pathology, USA 
 
Biography 
Dr. Francis Chan received his training from the 
University of California, Berkeley and the National 
Institutes of Health, USA.  His research program focuses 
on how TNF signaling regulates cell death and 
inflammation.  His laboratory uses a combination of genetic, biochemical and 
biophysical tools to interrogate the molecular mechanisms and physiological 
consequences of TNF signaling. In 2009, he identified RIPK3 as an essential kinase 
for necroptosis. More recently, he has begun exploring the non-necroptotic functions 
of RIPK3 in inflammatory processes.  
 
Climate change: Environmental control of TNF signalling 
Tumor necrosis factor (TNF) is a central mediator of inflammation. TNF facilitates 

inflammation through NF-κB dependent gene induction and cell death.  These 
biological responses are controlled by different protein-protein interactions, post-
translational modifications such as phosphorylation and ubiquitination.  In addition, 
evidence indicates that TNF signaling is compartmentalized in different cellular 
compartments.  Our understanding of these TNF signaling mechanisms are mostly 
derived from studies in defined, optimal tissue culture conditions. In complex 
organisms, however, cellular responses are likely to be modulated by the cellular milieu.  
Whether physiological changes in metabolism, hypoxia, stress etc may impact TNF 
signaling is unknown.  Here, we will discuss how changes in cellular environment can 
impact different aspects of TNF signaling.  

mailto:Francis.Chan@umassmed.edu
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Professor Michael Croft 
mick@lji.org 
 

Professor and Head, Division of Immune Regulation, 
La Jolla Institute for Allergy and Immunology, USA 
 

Biography 
Professor Michael Croft received a Ph.D. in the U.K, and after 
doing postdoctoral work at the University of California, San 
Diego, joined the La Jolla Institute for Allergy and 
Immunology in 1996. He became Professor in 2005, and was appointed Head of the 
Division of Immune Regulation in 2010. Professor Croft’s research has centered on 
several proteins in the tumor necrosis factor receptor (TNFR) family, including OX40, 
4-1BB, CD27, and HVEM, with a primary goal of understanding how these molecules 
control T cell immunity and contribute to the balance between effector T cells and 
regulatory T cells that are important for tolerance. 
 

Tissue Remodeling Activity of TNF Family Proteins in the Lungs and Skin 
Many of the receptors in the TNF superfamily are expressed on cells of the immune 
system and are potential targets for therapeutic intervention in autoimmunity and 
inflammatory disease as they can play strong roles as stimulatory molecules for CD4 
and CD8 T cells driving adaptive immunity. In contrast, in these disease settings, TNF 
itself is primarily known for its effects on tissue cells. How many other TNF family 
proteins display similar or overlapping activity with TNF and participate in the cross 
talk between innate and adaptive immunity and tissues is not clear. In chronic diseases, 
one consequence of this cross talk is fibrosis and tissue remodeling. Tissue remodeling 
is a feature of asthma, idiopathic pulmonary fibrosis, atopic dermatitis, and several 
autoimmune diseases such as systemic sclerosis and RA. Remodeling involves the 
deposition of extracellular matrix proteins such as collagen, hyperplasia of epithelial 
cells and in some cases smooth muscle, and differentiation of epithelial cells or 
fibroblasts such that they gain characteristics of smooth muscle, which further impairs 
normal tissue function. Several years ago, in a model of severe asthma, we reported 
that blockade of the TNF family protein LIGHT (TNFSF14) reduced collagen 
production and smooth muscle hyperplasia in the lungs, associated with impaired 
TGF-beta and IL-13 expression, two cytokines previously implicated in driving 
fibrosis and tissue remodeling. We have extended this data to different inflammatory 
conditions and found that LIGHT is active in driving tissue dysregulation in the skin 
as well as the lungs in models of systemic sclerosis and atopic dermatitis, actions 

mediated by both of its receptors HVEM and LTβR. Furthermore, another TNF 
family protein, TWEAK (TNFSF12), that binds Fn14, also participates in skin 
inflammatory responses involving fibrosis and remodeling. The receptors for these 
proteins can be expressed on cells implicated in contributing to tissue remodeling, 
namely epithelial cells, fibroblasts, and smooth muscle cells. The emerging activity of 
these molecules on these cell types will be discussed. 

mailto:mick@lji.org
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Professor Denise Faustmann MD, PhD 
dfaustman@mgh.harvard.edu 
 

Director Immunobiology Lab, Massachusetts General Hospital, 
Associate Professor of Medicine, Harvard Medical School. 
 

Biography 
Denise earned her MD and PhD from Washington University 
School of Medicine, in St. Louis, Missouri, and completed her internship, residency, 
and fellowships in Internal Medicine and Endocrinology at the Massachusetts General 
Hospital. She has worked for 20 years on TNF and autoimmunity with a focus on 
therapeutically targeting the TNFR2 receptor. In autoimmune diseases, her work as 
early as 2008 showed that cytotoxic T cells of diverse forms of human autoimmunity 
could be killed with low dose TNF and this was exclusive to engagement of the 
TNFR2 receptor. Subsequent work identified TNFR2 in human T cells as the central 
checkpoint for T-regulatory (Treg) cell fate and a therapeutic target.  Her work on 
agonism of TNFR2 is marking progress into diverse human studies in type 1 diabetes, 
Crohn's, ulcerative colitis and GVHD. Her recent success also includes antagonism 
TNFR2 as a way to eliminate the potent Tregs of cancer and infections diseases. 
 

Targeting Cancer with TNFR2 antagonism: specificity for the Tregs of the 
tumor microenvironment and the TNFR2 oncogene 
Major barriers to cancer therapy include the lack of selective inhibitors of regulatory T 
cells (Tregs) and the lack of ways to directly target tumors through surface oncogenes.  
Tumor necrosis factor receptor 2 (TNFR2) is an attractive target protein because of its 
restricted abundance to highly immunosuppressive Tregs and expression on human 
tumors as an oncogene. Here we characterized the effect of TNFR2 inhibition using 
antagonistic antibodies. In culture-based assays, we find that TNFR2 antagonists 
antibodies inhibited Treg proliferation, suppressed soluble TNFR2 secretion from 
activated Tregs, and enabled T effector cell expansion. The antagonism was dominant, 
succeeding even in the presence of added TNF, a natural TNFR2 agonist. Dominant 
TNFR2 antibodies killed Tregs in ovarian cancer ascities more potently than it killed 
Tregs from healthy donor samples, suggesting these antibodies have specificity for the 
tumor microenvironment. The TNFR2 antagonists also killed OVCAR3 ovarian 
cancer cells, which have abundant surface TNFR2. The antibodies stabilized a novel 
surface form of TNFR2, antiparallel dimers in cell surface thus rendering captured 

TNFR2 is a form unable to signal cell expansion signals through NF-κB pathways.  
Global data is now showing that TNFR2 overexpression at the tumor site is also the 
predominate mechanism of anti-PD1/PDL1 and anti-CTLA4 escape sgeesting this 
specific combo therapy may offer benefit. Our data suggest that by targeting tumor 
cells as well as immunosuppressive, potentially selectively tumor-associated Tregs, 
antagonistic TNFR2 antibodies may be an effective treatment for TNFR2 oncogene 
expressing cancers. 
 

  

mailto:DFAUSTMAN@mgh.harvard.edu
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Dr Rebecca Feltham 
feltham.r@wehi.edu.au 
 
The Walter and Eliza Hall Institute, Australia 
Biography 
I undertook my PhD in Professor John Silke’s lab at La 
Trobe University in Melbourne, Australia. During my 
PhD I became interested in the TNF superfamily and 
focused my studies on understanding how ubiquitin 
regulates TNF Receptor signalling and cell death. During my time in John’s lab I 
discovered that the cellular Inhibitors of APoptosis proteins (cIAPs) regulate TNF 
signalling via RING dimerisation. After my PhD I waved goodbye to the sun and 
headed to London, UK to start a postdoc in Professor Pascal Meier’s lab at the 
Institute of Cancer Research. I continued working on ubiquitin but this time with a 
focus on RIPK1. I started characterising the E3-ligase Mindbomb2 (MIB2), which we 
identified as a novel anti-apoptotic RIPK1 interacting protein. However, as fate would 
have it this project led me back to the TNF signalling pathway where I worked 
towards understanding the regulation of RIPK1 by MIB2 during TNF signalling. Four 
cold winters later I decided to leave my new home and returned to Australia after 
being awarded New Investigator funding to work at the Walter and Eliza Hall Institute 
in Melbourne. Not surprisingly I continue to work on TNF signalling and ubiquitin 
and have a strong molecular focus which is aimed at exposing the mechanisms that 
underpin cell death and inflammation. 
 

The Inhibitor of Apoptosis (IAP) proteins are regulated by the Toll-like 
Receptors via a TNFR2-mediated degradation loop. 
Toll-like Receptors (TLRs) detect pathogen molecules to mount immune responses 
required for microbial resistance. However, their inappropriate activation by host-
derived danger molecules may also contribute to inflammatory diseases such as 
athereosclerosis. Here we document that TLRs utilising the adaptor protein Myd88 
induce the degradation of the IAP protein cIAP1, and its binding partner TRAF2 via a 
TNFR2-mediated signalling loop. This results in two distinct cellular outcomes. 

Firstly, TLR-induced loss of cIAP1/TRAF2 triggers non-canonical NF-κB activity to 
induce a sub-set of pro-inflammatory cytokines and chemokines. Secondly, in the 
absence of the related IAP protein, XIAP, TLR-induced cIAP1 degradation triggers 
activation of the NLRP3-caspase-1 inflammasome, which cleaves and thereby 
activates precursor IL-1ß and IL-18. Consistent with this, the genetic deletion of 
XIAP and cIAP1 in myeloid cells, although resulting in no pronounced phenotype, 
sensitizes macrophages in vitro, or mice in vivo, to endotoxin induced IL-1ß 
production when compared to IAP single knockout mice. This may explain why in 
response to pathogen infection, many XIAP mutant patients develop severe 
autoinflammatory disease characterised by enhanced inflammasome activity. 

mailto:feltham.r@wehi.edu.au
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Dr Daniel Gray 
dgray@wehi.edu.au 
 

The Walter and Eliza Hall Institute, Australia 
 

Biography 
Daniel completed his PhD at Monash University with 
Prof Richard Boyd, studying how the epithelial cells of the 
thymus guide T cell differentiation. As a NHMRC CJ 
Martin Fellow with Prof Diane Mathis at the Harvard 
Medical School, he helped to define how the expression 
of the protein, AIRE, alters the biology of thymic epithelial cells to prevent 
autoimmune disease. He returned to Australia in 2008 to work with Prof Andreas 
Strasser at the Walter and Eliza Hall Institute, elucidating cell death processes mold 
the immune system and prevent diseases like autoimmunity and cancer. He is now 
supported by a NHMRC RD Wright Biomedical Fellowship and leads a group 
dedicated to understanding immune regulation and cancer resistance to therapy. 
 

Molecular Control of FOXP3+ Regulatory T Cell Survival and Death During 
Chronic Viral Infection 
Fine control of the number and function of immunosuppressive FOXP3+ regulatory 
T Treg) cells is critical for the prevention of immune-mediated damage. In this study, 
we sought to define the molecular control of Treg cell survival and death under 
inflammatory conditions. We tested the importance of Caspase-8, an essential protease 
involved in the signal transduction of multiple cell death pathways, specifically in Treg 

cells by generating Casp8ΔFoxP3 mice. Under steady-state conditions these mice 
exhibited marked expansion of Treg cells with an effector phenotype 
(CD62LlowPD1hiICOShi), suggesting a pro-apoptotic role for Caspase-8 downstream 
of death receptors. However, a very different picture emerged under inflammatory 
conditions. The lymphocytic choriomeningitis virus (LCMV) Docile strain establishes 
a chronic overwhelming infection in wild-type mice, accompanied by massive 

expansion in the Treg cell population. By contrast, LCMV infection of Casp8ΔFoxP3 
mice caused the swift loss of Treg cells and increased activation of virus-specific and 
non-specific CD8+ and CD4+ cells, driving a lethal inflammatory phenotype in many 

mice. Interestingly, those Casp8ΔFoxP3 mice surviving the inflammatory disease 
managed to clear the virus. This pro-survival role for Caspase-8 in Treg cells appeared 
to involve antagonism of necroptosis. The pseudokinase MLKL is a critical effector 
protein of necroptotic cell death and was induced in Treg cells only upon infection. 
Furthermore, compound deletion of Caspase-8 and MLKL rescued mice from lethal 
inflammation. These findings reveal an essential, pro-survival role for Caspase-8 in 
Treg cells under inflammatory conditions that governs the balance between protective 
immunity and collateral tissue damage. They also highlight that distinct cell death 
mechanisms control Treg cell homeostasis under steady-state and inflammatory 
conditions. 

mailto:dgray@wehi.edu.au
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Professor Ruth Ganss 
ganss@perkins.uwa.edu.au 
 
Harry Perkins Institute of Medical Research, Perth, 
Australia 
 
Biography 
Professor Ruth Ganss is Scientific Head of the Cancer 
Division at the Harry Perkins Institute of Medical 
Research in Perth/Western Australia and also heads the 
laboratory of “Vascular Biology and Stromal Targeting”. 
During the last decades, her research at the University of California, San Francisco, the 
German Cancer Research Center in Heidelberg, and now at the Harry Perkins 
Institute has focused on blood vessel remodelling in the context of cancer growth and 
other pathologies.  Her studies aim to develop new targets for therapeutic intervention 
in cancer. 
 
Stromal Remodeling and the Immune Response to Cancer 
Intratumoral inflammation fosters angiogenesis and creates an immunosuppressive 
milieu. The self-amplifying loop of pro-angiogenic inflammation represents a serious 
obstacle for adaptive anti-cancer immune responses. We have been developing new 
approaches which exploit the dynamic nature of tumor-resident cells to improve 
therapeutic outcome.  
 

By targeting physiological amounts of the TNF superfamily member LIGHT 
specifically to abnormal tumour vessels, we have developed a reagent with 
unprecedented dual capacity to modulate the angiogenic tumor vasculature and induce 
intratumoral tertiary lymphoid structures (TLS). These intratumoral lymphocyte 
aggregates express high endothelial venules (HEVs) and harbour dense T and B cell 
zones and lymphoid chemokines similar to secondary lymphoid organs. TLS on a 
background of normalized blood vessels trigger influx of endogenous T cells into 
autochthonous or syngeneic tumors which are resistant to any form of 
immunotherapy. Our data demonstrate that short-range paracrine signaling via 
localized cytokine therapy re-programs multiple stromal components which indirectly 
shape the vascular phenotype and the tumor immune milieu and thus amplify anti-
cancer activity and minimize unwanted side effects. 

mailto:ganss@perkins.uwa.edu.au
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Professor Elizabeth Hartland 
hartland@unimelb.edu.au 
 
Acting Pro-Vice Chancellor, Professor,  
Department of Microbiology and Immunology,  
University of Melbourne, Australia 
 
Biography 
Elizabeth Hartland obtained her B.Sc. (Hons) majoring in 
Microbiology and Biochemistry and subsequently her Ph.D 
in Microbiology from the University of Melbourne. She has held a Royal 
Society/NHMRC Howard Florey Fellowship in the Department of Biochemistry, 
Imperial College London, Lecturer/Senior Lecturer positions in the Department of 
Microbiology, Monash University, Australia and an Australian Research Council 
Future Fellowship at the University of Melbourne. She is currently Professor in the 
Department of Microbiology and Immunology at the University of Melbourne and 
Acting Pro Vice Chancellor Research Partnerships and External Relations. Professor 
Hartland has a long-standing research interest in the pathogenesis of infections caused 
by E. coli and Legionella, with a focus on mechanisms of bacterial colonization and 
immune evasion. 
 
Pathogen targeting of cell death signalling 
Cell death pathways can provide innate protection from pathogens through the 
elimination of infected cells. We have discovered that enteropathogenic E. coli 
(EPEC), uses the bacterial virulence proteins NleB and EspL to block extrinsic 
apoptosis and necroptosis respectively. NleB mediates a novel post-translational 
modification of Arg-GlcNAcylation in the death domain of cell death signalling 
proteins. EspL is a novel cysteine protease that degrades the signalling proteins, 
RIPK1, RIPK3, TRIF and ZBP1/DAI in the RHIM domain. In vivo, NleB 
glycosyltransferase activity and EspL cysteine protease activity contributed to 
persistent colonization of mice by the EPEC-like mouse pathogen, Citrobacter rodentium. 

The activities of EspL and NleB define new families 
of bacterial effector proteins found in a range of 
bacteria and reveal the mechanisms by which 
gastrointestinal pathogens directly target apoptotic 
and necroptotic signalling pathways. 

Ginger, Dr. Jana Leong-Skornickova 

 

mailto:hartland@unimelb.edu.au
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Dr Edwin Hawkins   
hawkins.e@wehi.edu.au  
 

The Walter and Eliza Hall Institute, Australia 
 

Biography 
Dr. Edwin Hawkins conducted his PhD with Prof. Phil Hodgkin at 
the WEHI. During his PhD, he pioneered the use of time-lapse 
microscopy systems for the analysis of cell fate tracking in vitro. 
After being awarded an NHMRC early career fellowship in 2008, he relocated to the 
Peter MacCallum Cancer Centre where he studied mechanisms that regulate 
lymphocyte fate. Here, he also began to investigate novel therapies for the treatment 
of leukemia, and how they could be applied to autoimmune settings. In 2012, he 
relocated to Imperial College, London with fellowships from the Wellcome Trust and 
the European Haematology Association to establish 2-photon microscopy techniques 
that allow long-term tracking of immune cells and leukemia development in vivo. Using 
these systems, he has defined how leukemia cells interact with specific 
microenvironments that permit the both development of disease, and evasion of 
chemotherapy (Hawkins et al., Nature, 2016). Dr. Hawkins returned to WEHI in 2015 
as an NHMRC RD Wright Fellow to start his own laboratory applying these 
techniques to study regulation of the immune response and metastasis of cancer cells. 
 

Long-term in vivo and in vitro imaging of TNF family mediated bone marrow 
remodelling in blood cancers. 
Complex interactions occur between cancer cells and their surrounding 
microenvironment during disease onset, development of chemo-resistance and relapse 
of disease. In some cases, cancer cells remodel surrounding microenvironments in 
their favour to propagate disease. To understand this process in the context of blood 
cancers, we combined long-term in vitro timelapse microscopy with multiday intravital 
imaging to dissect the spatio-temporal nature of bone marrow remodelling. Using a 
mouse model of human T cell acute lymphoblastic leukaemia (T-ALL) we monitored 
the progression of disease within the bone marrow at both the tissue-wide and single 
cell level over time. We observed dynamic interactions and promiscuous distribution 
of leukaemia cells that migrated across the bone marrow, without any preferential 
association to particular bone marrow sub-compartments. However, while T-ALL 
infiltration and progression were independent of the stroma, accumulated disease 
burden leads to rapid, selective remodelling of the endosteal space, resulting in a 
complete loss of mature osteoblastic cells whilst perivascular cells are maintained. This 
outcome leads to a shift in the balance of endogenous bone marrow stroma, towards a 
composition associated with inefficient haematopoiesis. Using in vitro models of the 
enodsteal niche stroma, we demonstrate that this remodelling is intimately linked to 
TNF superfamily pathways during the interplay of leukemic cells with components of 
the endosteal niche in a lineage specific manner. These results highlight unexplored 
therapeutic approaches to maintain healthy tissue during leukaemia propagation. 
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Assistant Professor Philip Jost 
philipp.jost@tum.de 
 
Faculty of Medicine, Technical University of Munich, 
Germany 
 
Biography 
Our research group studies the regulation of apoptosis in 
healthy and malignant cells. The focus of our work is the 
understanding of cell death mechanisms and their 
regulation in tumor cell initiation, tumor maintenance and 
resistance mechanisms. As model systems we employ 
genetic deletion or pharmacologic inhibition of individual pro- and anti-apoptotic 
proteins in various murine tumor models. In addition we also employ spatiotemporal 
deletion of individual anti-apoptotic proteins for characterization of their role in 
tumor initiation and maintenance as well as characterization of the function of anti-
apoptotic regulators in development and sustained growth of human lymphoma and 
leukaemia. 
 
Necroptosis as tumor suppressive mechanism in leukemia and non-
hematopoietic cancers 
Many cancers are characterized by the blockade of cell death. Since receptor-
interacting protein kinase 3 (RIPK3)-dependent signaling facilitates cell death within 
the myeloid compartment, we interrogated the impact of the TNF-RIPK3-MLKL axis 
on cell death in leukemia. Genetic loss of Ripk3 enhanced survival of leukemia-

initiating cells (LIC) and blocked LIC differentiation by the failure to release IL-1β, 
which together accelerated leukemogenesis. This process was activated by TNFR-1/2 
signaling and we observed that both TNF-R1 and TNF-R2 are upregulated on 
leukemic progenitor cells upon oncogenic signaling. However, functionally TNF-R1 
and TNF-R2 are differentially required for leukemia survival. Moreover, the leukemia 
in Mlkl-/- mice only partially re-capitulate the phenotype observed in Ripk3-/- mice 
supporting the notion that cell death driven by RIPK3 in response to TNF can 
proceed independently of MLKL. In extended datasets of primary patient samples, 
RIPK3 expression was reduced mainly in acute myeloid leukemia but not in less 
aggressive myeloid neoplasm such as myeloproliferative neoplasms, myelodysplastic 
syndrome or chronic myeloid leukemia, suggesting that RIPK3 signaling mainly 
protected against rapidly proliferating neoplasms. In addition, RIPK3 protein 
expression in data sets from patients diagnosed with various cancer subtypes showed 
that several adeno and squamous cell carcinoma types present with repressed levels of 
RIPK3 during carcinogenesis. Our data identify TNFR1/2- and RIPK3-mediated cell 
death as a tumor-suppressive mechanism in myeloid leukemia and suggest a similar 
mechanism in non-hematopoeitic cancers. 
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Dr Sarene Koh 
sarene_koh@sics.a-star.edu.sg 
 

Director of Product Development and Manufacturing 
Lion TCR Private Limited 
 

Biography 
Dr. Sarene Koh was an A*STAR scholar and obtained 
her PhD in Medical Science from Karolinska 
Institutet, Sweden in 2013. Prior to joining Lion TCR, 
Dr. Koh was a post-doctoral fellow in the laboratory 
of Professor Antonio Bertoletti at Singapore Institute 
for Clinical Sciences, A*STAR from 2013 to 2015. 
Since 2016, she has been seconded to Lion TCR under A*STAR T-UP scheme. Dr. 
Koh has more than 8 years experience in immunology research and her current 
scientific interests are focused on T cell immunotherapy and the immunopathogenesis 
of hepatitis B virus infection. At Lion TCR, Dr. Koh serves as the director of product 
development and manufacturing. She is responsible for the products’ preclinical and 
clinical development, and TCR-T cell production. 
 

Activation of lymphotoxin-β-receptor signaling pathway by T cell receptor-
redirected T cells inhibit hepatitis B virus noncytopathically 
Adoptive T cell therapy using autologous T cells genetically modified to express a 
classical major histocompatibility complex-class I restricted or a chimeric T cell 
receptor (TCR) targeting tumor cells has generated impressive results in treating some 
cancers. T cells are however also essential for the control of chronic viral infections 
and virus-specific TCR-redirected T cells have been shown to recognize viral infected 
cells in vitro and in vivo. To bypass safety concerns regarding the use of virus-specific 
receptor-engineered T cells for persistent HBV and HCV infections, we engineered 
using messenger RNA electroporation, antiviral non-cytolytic human T cells that 
suppress HBV and HCV replication without overt hepatotoxicity and pro-
inflammatory cytokine release. These TCR-redirected T cells have low perforin and 
granzyme contents, and rapidly suppress HBV replication noncytopathically in vitro 

and in vivo through the specific activation of LTß/LIGHT-lymphotoxin-β-receptor 
signaling pathway after TCR-mediated antigen recognition. The ability to produce 

non-cytolytic T cells able to selectively activate LTß/LIGHT-lymphotoxin-β-receptor 
signaling upon antigen recognition could be a beneficial therapeutic strategy for viral 
suppression in infected organs without inducing inflammatory pathologies.  
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Professor Marion MacFarlane  
mm21@leicester.ac.uk 
 

Marion MacFarlane, MRC Toxicology Unit, UK 
 

Biography 
Marion MacFarlane is a Programme Leader and Deputy 
Director at the MRC Toxicology Unit, UK. Her research 
is focused on mechanisms of cell death in health and 
disease, in particular the assembly and regulation of key 
multi-protein signalling platforms that control cell 
death/inflammation. Her laboratory uses a combination 
of novel biochemical tools, genetic and cell-based approaches to interrogate the 
molecular mechanisms and physiological/pathological consequences of TNF 
superfamily signalling.  
 
FADD/Caspase-8 Signalling Complexes and control of life/death decisions 
Caspase-8, a key regulator of cell fate, is recruited/activated within large multiprotein 
signaling platforms including the Death-Inducing Signalling Complex (DISC), 
necrosome and ripoptosome. The best characterized of these, the DISC, is critical for 
initiation of death receptor-induced apoptosis; consequently, its formation and 
activation must be tightly regulated. Recruitment of procaspase-8 to the adaptor 
molecule FADD is mediated via death effector domain (DED) interactions. 
Subsequently, multiple procaspase-8 molecules are required to interact via their 
tandem DEDs to form a helical caspase-8- activating chain (Dickens et al. 2012 Mol. 
Cell; Schleich et al. 2012 Mol. Cell). Although additional tandem DED-containing 
proteins including c-FLIP and procaspase-10 reside within the DISC, the mechanistic 
basis of their recruitment to the complex and how they regulate signalling outcome is 
only now emerging. We recently reported a new DISC model whereby c-FLIP 
isoforms, which are key regulators of procaspase-8 activation, are recruited to the 
complex via a co-operative and hierarchical binding mechanism involving procaspase-
8 (Hughes et al. 2016 Mol. Cell). In this model, the ratio of c-FLIP isoforms to 
procaspase-8 is a critical regulator of procaspase-8 dimerization/activation within 
DED oligomers and crucially defines how c-FLIP isoforms differentially control cell 
fate. We now show that caspase-10 recruitment to the complex also occurs via co-
operative and hierarchical binding to procaspase-8, in a manner analogous to that of c-
FLIP. Intriguingly however, unlike c-FLIPL, caspase-10 does not activate procaspase-
8 within the DISC, instead functioning to reduce caspase-8 activity. In view of the 
emerging role of caspase-8 in determining cell fate within the DISC, necrosome and 
ripoptosome, our findings have potentially far-reaching implications in terms of 
understanding how c-FLIP/caspase-10 regulate these key signaling complexes in the 
context of normal physiology and disease. 
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Professor Seamus Martin 
martinsj@tcd.ie 
 

Smurfit Professor of Medical Genetics,  
Molecular Cell Biology Laboratory, 
The Smurfit Institute, Trinity College,  
The University of Dublin, Ireland 
 

Biography 
Seamus Martin holds the Smurfit Chair of Molecular 
Genetics at Trinity College Dublin, Ireland (since 1999). He 
was elected to The Royal Irish Academy of Sciences in 2006 
and to the European Molecular Biology Organization (EMBO) in 2009 and is the 
current President of the European Cell Death Organization (ECDO) from 2016-2018. 
He is an author (with Pete Delves, Dennis Burton and Ivan Roitt) of the 11th, 12th 
and 13th Editions of the best-selling Immunology textbook ‘Essential Immunology’ 
and the Editor-in-Chief of The FEBS Journal (since 2014). Our lab is interested in all 
aspects of cell death control apoptosis and necrosis, especially the links between cell 
death, inflammation and cancer.  We are currently interested in how IL-1 family 

cytokines (IL-1α, IL-1ß, IL-18, IL-33, IL-36α, ß, γ) become processed, activated and 
released during necrotic cell death and the role of the latter cytokines as canonical 
DAMPs. We are also interested in when and how Fas/CD95 and TRAIL promote 
inflammation and how chronic inflammation is initiated. 
 
On the TRAIL to Inflammation  
TRAIL is a potent inducer of apoptosis and TRAIL receptor signaling has been 
studied almost exclusively in this context. However, we and others have found that 

TRAIL can also induce NF-κB-dependent expression of multiple pro-inflammatory 
cytokines and this may be exploited by certain cancers to recruit macrophages, 
neutrophils and myeloid-derived suppressor cells. We have recently shown that 

TRAIL receptor engagement leads to the assembly of an NF-κB-activating 
'FADDosome' complex, where caspase-8 plays a scaffold role, leading to 
inflammation. Thus, in addition to its well-known role as a 'death ligand' TRAIL, 
similar to TNF, may also be exploited to promote inflammation in certain settings. 
These and other findings will be discussed. 

mailto:MARTINSJ@tcd.ie


32 

Professor Pascal Meier  
Pascal.Meier@icr.ac.uk 
 

Institute of Cancer Research, London, UK 
 

Biography: 
Dr Pascal Meier studied for his Diploma (Swiss equivalent 
to MSc) in Developmental and Molecular Biology and 
PhD in Molecular Biology at the University of Zürich, 
Switzerland. He then moved to the London Research 
Institute (LRI, former ICRF) at Cancer Research-UK, 
London to work as a postdoctoral fellow in the labs of Prof. Gerard Evan and Julian 
Downward. In 2000, Pascal started his own research laboratory in the Breakthrough 
Research Centre at the ICR. In 2003 he was elected member of the EMBO Young 
Investigator Programme (YIP), and in 2009 he was awarded the title of Professor in 
Molecular Cell Biology. In 2013 he was elected EMBO member. Professor Meier’s 
work has had a major impact on our understanding how Inhibitor of APoptosis (IAP) 
proteins modulate cell death and inflammatory signalling cascades that contribute to 
the adaptive nature of tumours. In particular, he is investigating how ubiquitin (Ub)- 
and Ub-like messages are used in a spatial and temporal manner to modulate the 
cellular response to cell death and inflammation, and how this can be exploited to 
prevent tumour formation and treatment resistance. 
 

Life and Death Checkpoints in TNF signalling 
Cell death and inflammation are ancient processes of fundamental biological 
importance for normal physiology and the defense of homeostasis. The recent 
observation that cell death regulatory components have dual roles in cell death and 
inflammation suggests that these proteins are activated, not primarily to kill, but to 
coordinate tissue repair and remodelling that replaces malfunctioning or damaged 
tissues, thus enhancing the resilience of epithelia to insult. This perspective unifies cell 
death components as positive regulators of tissue homeostasis. Despite clear evidence 
that TNF signals either cell survival or cell death, the mechanisms that switch between 
these distinct outcomes remain elusive. Here I will discuss the different checkpoints 
that decide whether TNF triggers a transcriptional response or activates a cell death 

programme. In particular I will discuss how post-
translational modification of RIPK1 at particular residues 
inhibits RIPK1 kinase activation and prevents the ability 
of RIPK1 to bind FADD/caspase-8. I will also discuss 
the origin of complex-II that forms upon TNF-R1 
engagement. 
 

Cardamon, Dr. Jana Leong-Skornickova 
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Professor Hiroyasu Nakano  
hiroyasu.nakano@med.toho-u.ac.jp 
 

Toho University School of Medicine, Japan 
 

Biography: 
Dr. Nakano is professor in the Department of 
Biochemistry at Toho University School of Medicine. He 
has long-lasting interests in functional roles for TRAF 
family proteins especially TRAF2 and TRAF5 in 
regulation of inflammation and cell death. His lab currently focuses on biological 
consequences induced by factors released from dying cells which is referred to as the 
“Dying code” and the mechanisms underlying cFLIP-dependent regulation of 
necroptosis and apoptosis. Moreover, he is also interested in live cell imaging of 
necroptosis by a FRET biosensor and release of various DAMPs during cell death. 
 

RORγt+ group 3 innate lymphoid cells (ILC3) mediate RIPK3-dependent 
lethal ileitis 
Cellular FLICE-inhibitory protein (cFLIP) plays a crucial role in protection of cells 
from death receptor-induced apoptosis and necroptosis. CFLAR gene encodes long 
form (cFLIPL) and short form of cFLIP (cFLIPs) due to alternative splicing. Previous 
studies reported that cFLIPs blocks apoptosis, but promotes necroptosis in vitro. 
However, cellular responses triggered by cFLIPs-dependent cell death in vivo remain 
unclear. To address this issue, we generated transgenic mice expressing CFLARs on 
the X-chromosome, designated as XTgX and XTgY mice. While XTgX mice appeared 
to be normal and fertile, all XTgY mice died perinatally by massive cell death of 
intestinal epithelial cells (IECs) of the small intestine. Perinatal lethality of XTgY mice 
was partially rescued when CFLARs Tg mice were crossed with Ripk3-/- or Mlkl-/- 
mice, suggesting that IECs died by RIPK3-dependent apoptosis or MLKL-dependent 
necroptosis. We found that large numbers of neutrophils accumulated in the small 
intestine of XTgY mice along with elevation of Cxcl2 and Il22 that are produced by 

Retinoic acid-related Orphan Receptor (ROR) γt+ group 3 innate lymphoid cells 

(ILC3). Indeed, RORγt+ ILC3 were recruited to apoptotic intestinal epithelial cells of 

XTgY mice. Surprisingly, deletion of Rorc that encodes RORγt rescued perinatal 
lethality of XTgY mice along with downregulation of 
Cxcl2 and neutrophil recruitment in the small intestine. 
Thus, cFLIPs promotes RIPK3- and MLKL-dependent 

cell death that subsequently recruits RORγt+ ILC3 along 
with neutrophils, culminating in the development of lethal 
ileitis. 

Ginger, Dr. Jana Leong-Skornickova 
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Professor Sergei Nedospasov 
sergei.nedospasov@gmail.com 
 

Engelhardt Institute of Molecular Biology,  
Russian Academy of Sciences, Moscow Russia 
 

Biography 
Sergei Nedospasov is the head of the laboratory of 
Molecular mechanisms of immunity at the Engelhardt 
Institute of Molecular Biology, Russian Academy of 
Sciences, he is also the Chairman of the Department 
of Immunology at Lomonosov Moscow State 
University and Group leader at German Rheumatism 
Research Centre, a Leibniz Institute (Berlin). His main 
interests are in physiological functions of cytokines, mouse models of diseases and 
reverse genetics. 
 
Cellular sources of Tumor Necrosis Factor in health and disease and cell type-
restricted cytokine targeting 
Recent evidence suggests that TNF from specific cellular sources, both immune and 
non-immune, may have distinct functions in health and disease. It is known that 
systemic inhibition of cytokines may have unwanted side effects due to non-redundant 
protective functions of a given cytokine. Our studies with TNF conditional knockouts 
in two models of experimental arthritis and in EAE suggest that TNF produced by 
myeloid cells may be pathogenic and could be specifically targeted while TNF from 
other cellular sources is spared. Strikingly, in experimental Tb infection TNF from 
myeloid cells is not critical for protection, i.e. this cellular source appears to be 
redundant. Thus, we are developing bi-specific antibodies that would attach to the cell 
surface of myeloid cells, and capture TNF released by these cells, preventing its 
dissemination and bioavailability. Our constructs are based on single domain 
antibodies (VHH) specific for human or mouse TNF and for cell type-specific 
markers expressed by macrophages. Our findings in vitro and in vivo may serve as a 
basis for bioengineering of a new type of cytokine inhibitors. Supported by the 
Russian Science Foundation grant #14-50-00060. 
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Assistant Professor Evan Newell 
evannewell@gmail.com 
 
Singapore Immunology Network,  
Agency for Science Technology and Research, Singapore 
(A*STAR) 
 
Biography 
Evan Newell completed his B.Sc. in Immunology at 
McGill University and Ph.D. in Physiology at the 
University of Toronto. As a post-doc at Stanford 
University with Mark Davis he worked on biophysical aspects of T cell antigen 
recognition and initiated the use of mass cytometry for the study of human T cell 
responses. Now as a principal investigator at the Singapore Immunology Network 
(SIgN), his lab continues to apply and develop novel approaches for identifying and 
thoroughly characterizing antigen-specific T cells. This includes the development of 
combinatorial peptide-MHC tetramer staining used in conjunction with mass 
cytometry for in-depth analysis of cellular phenotype and function. A major goal of lab 
is to identify useful biomarkers of clinical outcomes that take advantage of these 
modern approaches with particular focus on human chronic infection and cancer. 
 
High-dimensional cellular immune profiling in health and disease 
Blood and tissue samples taken as part of clinical studies and trials can provide critical 
information on the roles of the immune response in patient outcome.  However, the 
cellular compositions of these samples are often highly diverse, and important 
information can be lost if rare cells are overlooked. For instance, antigen specific T 
cells are critical initiators and orchestrators of the adaptive immune response, but cells 
specific for any given pathogen or cancer can be exceedingly rare, especially in blood. 
Here, the utility of high dimensional mass cytometry analysis together with rapidly 
evolving computational analysis tools will be discussed in the context of various 
mouse and human cellular subsets. A major advantage of this approach is the ability to 
directly analyze relationships between categories of cellular characteristics. This is 
particularly relevant for the study of T cells, whose phenotypic markers can be 
intuitively segregated into a number of categories such as antigen-specificity, 
differentiation state, functional capacity, and trafficking receptor profiles. All of these 
can be measured simultaneously on individual cells through the use of metal-labeled 
monoclonal antibodies and highly multiplexed combinatorially-coded peptide-MHC 
tetramers. We are currently analyzing T cell responses in chronic hepatitis B viral 
infection and cancer in human patients and mouse models. Our results show that 
relevant T cells can be quickly identified, and that their characteristics could be useful 
as biomarkers of disease state and outcome. 
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Dr Kim Newton 
newton.kim@gene.com 
 
Physiological Chemistry Department, Genentech, USA 
 
Biography 
Kim Newton, Ph.D. is a Senior Scientist in the 
Physiological Chemistry department at 
Genentech.  She has worked in the field of cell death 
signaling since training with Andreas Strasser at the 
Walter and Eliza Hall Institute in Melbourne, 
Australia.  She joined Genentech as a postdoctoral 
fellow in 2001, working with Vishva Dixit in the 
Molecular Oncology department.  Her group in the Physiological Chemistry 
department at Genentech focuses on the RIPK family of kinases and their roles in 
human disease. 
 
Regulation of TNF-induced Cell Death by RIPK1 and Caspase-8 
The kinase RIPK1 and the protease caspase-8 have complex roles in the regulation of 
extrinsic cell death pathways and inflammation.  Inactive RIPK1 acts as a brake on 
caspase-8-dependent apoptosis and RIPK3/MLKL-dependent necroptosis, whereas 
active RIPK1 is required for TNF-induced necroptosis, and in some contexts, TNF-
induced apoptosis.  Caspase-8 also serves as a brake on RIPK3/MLKL-dependent 
necroptosis, while being essential for TNF-induced apoptosis.  We have generated 
knock-in mice expressing different mutants of RIPK1 or caspase-8 to gain mechanistic 
insights into how these proteins promote cell survival.   The characterization of these 
mutant strains will be presented. 
 

Ginger 
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Professor Manolis Pasparakis 
pasparakis@uni-koeln.de 
 
The Institute of Genetics, 
University of Cologne, Germany 
 
Biography 
Manolis Pasparakis received his bachelor’s and Ph.D. 
degrees in biology from the University of Athens, 
Greece. After postdoctoral training at the Institute for Genetics of the University of 
Cologne he started his independent research as a group leader at the Mouse Biology 
Programme of EMBL in Monterotondo, Italy. He became a faculty member at the 
Institute for Genetics of the University of Cologne in 2005, where he works since 
then. His research aims to understand the mechanisms regulating inflammation and 
the pathogenesis of inflammatory diseases and cancer. Topics of particular interest in 
the Pasparakis lab include TNF receptor signaling and biology, the IKK/NF-kB 
pathway and its function in tissue homeostasis and disease, as well as RIP kinases and 
their role in cell death and inflammation. 
 
TNFR1 signalling in cell death and inflammation 
TNF has important but complex functions in regulating inflammation and the 
pathogenesis of chronic inflammatory diseases. TNF exerts its effects by stimulating 

primarily TNFR1, which triggers activation of IKK/NF-κB signalling but also two 
distinct pathways of regulated cell death, caspase-8-dependent apoptosis and RIPK3-
MLKL-dependent necroptosis. RIPK1 is a key mediator of TNFR1 signalling. RIPK1 
kinase activity induces cell death by triggering caspase-8-dependent apoptosis or 
RIPK3-MLKL-dependent necroptosis. In addition, RIPK1 exhibits kinase-
independent functions that are important to prevent cell death and maintain normal 
tissue homeostasis.  Studies in mouse models highlighted the important role of RIPK1 
in cell death and inflammation. RIPK1 kinase 
activity caused cell death and inflammation in mice 
lacking NEMO in the liver or the intestinal 
epithelium. However, RIPK1 deficiency caused 
death of intestinal and skin epithelial cells and 
resulted in severe disease in these tissues. These 
studies identified the interplay between IKK/NF-

κB and RIPK1 signalling as a key mechanism 
regulating cell death and inflammation induced by 
TNFR1 and other death receptors. Our recent 

findings on the role of IKK/NF-κB and RIPK1 
signalling in cell death, inflammation and tissue 
homeostasis will be discussed. 
 
 

Ginger, Dr. Jana Leong-Skornickova 
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Professor Marc Pellegrini 
pellegrini@wehi.edu.au 
 
The Walter and Eliza Hall Institute,  
Australia 
 
Biography 
Marc Pellegrini is an infectious diseases physician and 
Head of the Infection and Immunity Division at the 
Walter and Eliza Hall Institute. His research is focused 
on understanding host-pathogen interactions. The aim 
of his work is to manipulate host cell signalling 
pathways to preferentially promote clearance of infected cells and thereby eradicate 
chronic infections. He has been awarded several prizes including the Centenary, 
Burnet, Fenner, BUPA, Viertel and two Eureka Prizes for his therapeutic discoveries 
 
Live to kill or die to live? 
Our research is underpinned by an interest in understanding how host-pathogen 
interactions impact on host cell signalling / cell death pathways.  Recently we have 
discovered that many pathogens modulate tumour necrosis factor (TNF) signalling to 
promote activity and cell survival as a mechanism for pathogen persistence and 
dissemination. Using gene-targeted approaches and drug treatment we have dissected 
the attributes of TNF signalling and the relative roles that NFkappB activation, 
apoptosis and necroptosis play in tuberculosis disease pathogenesis. The importance 
of TNF in mitigating TB disease in humans and mice is undisputed but the pathways 
that promote pathogen control downstream of TNFR1 are hotly disputed. Using both 
traditional murine models and human immune system reconstituted mice we have 
defined the relative importance of TNF driven macrophage activation, apoptosis and 
necroptosis in protecting the host from intracellular infection with Mycobacterium 
tuberculosis.  
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Dr. Jana Leong-Skornickova  
jana_skornickova@nparks.gov.sg 
 
Principal Researcher  
Singapore Botanic Gardens  
 
Biography 
Jana’s love affair with gingers began in 
her childhood. As part of her PhD at 
Charles University, Prague, she spent 
almost five years in India working 
mainly in the field and focusing 
onCurcuma. Since 2006, Jana has 
worked at the Herbarium of Singapore 
Botanic Gardens, currently being principal researcher and managing editor of the 
Gardens’ Bulletin Singapore. In the past decade, Jana has worked extensively in forests 
across S and SE Asia and published more than 40 research papers mainly on 
taxonomy and nomenclature of gingers. Her interest also extends to other families of 
herbaceous monocotyledons. 

Ginger & Orchid, John’s Office 
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Dr Benedict Seddon 
benedict.seddon@ucl.ac.uk 
 

Reader in Immunology, University College London, UK 
 

Biography 
I had the good fortune to undertake a PhD with Prof Don 
Mason at the former MRC's Cellular Immunology Unit, at 
the Sir William Dunn School of Pathology in Oxford 
University. We studied the role and mechanisms of 
regulatory T cells in the control of autoimmunity in rats. I then moved to the MRCs 
National Institute for Medical Research where I worked first as a post-doc with Dr 
Rose Zamoyska in the Division of Molecular Immunology, and then started my 
independent research group as a Programme Leader in the Division of Immune Cell 
Biology. 10 years at NIMR allowed me to establish a research programme investigating 
the mechanisms of T cell homeostasis, generating novel genetic models of TCR and 
cytokine signalling, employing mathematical approaches to gain systems level 
understanding and identifying novel roles for inflammatory signalling for T cell 
maturation. In 2013, I relocated the lab to the Institute of Immunity and 
Transplantation at the Royal Free Hospital Campus of University College London, 
where I am investigating the role of TNFSFR signalling and NF-kappaB transcription 
factors in the maturation and function of T cells in health and disease. 
 

Regulation of T cell development and function by TNFRSF signalling 

NF-κB activation has been implicated at multiple stages of thymic development of T 
cells, during which it is thought to mediate developmental signals originating from the 
TCR. However, the Card11-Bcl10-Malt1 (CBM) complex that is essential for TCR 

activation of NF-κB in peripheral T cells, is not required for thymocyte development. 

It has remained unclear whether the TCR activates NF-κB independently of the CBM 

complex in thymocyte development or whether another NF-κB activating receptor is 
involved. To address this, we generated mice in which T cells lacked expression of 
both catalytic subunits of the inhibitor of kappa-B kinase (IKK) complex, IKK1 and 
IKK2. While early stages of T cell development were unperturbed, maturation of CD4 
and CD8 single positive (SP) thymocytes was blocked in mice lacking IKK1/2 in the 
T cell lineage. We found that IKK1/2-deficient thymocytes were specifically sensitised 
to TNF-induced cell death in vitro. Furthermore, the block in thymocyte development 
in IKK1/2-deficient mice could be rescued by blocking TNF with anti-TNF mAb or 
by ablation of TNFRI expression. These experiments imply an essential role for TNF 

activation of NF-κB to promote the survival and development of single positive T 
cells in the thymus. To further investigate the mechanisms by which IKK complex 
regulates development, we have more recently generated RelA, p105, cRel triple 
knockouts. This talk will discuss the effector mechanisms and target genes regulated 

by NF-κB during development as well as the role of other TNFRSF members in 
delivering upstream activation of this important developmental pathway. 
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Richard Siegel  
siegelr@mail.nih.gov 

 
Richard M. Siegel, M.D., Ph.D. 
Chief, Immunoregulation Section, Autoimmunity Branch 
Clinical Director, National Institute of Arthritis and 
Musculoskeletal and Skin Diseases, National Institutes of 
Health 
 
A native New Yorker, Dr. Siegel obtained his B.S. in 
Molecular Biophysics and Biochemistry at Yale and completed 
M.D./Ph.D. training at the University of Pennsylvania. Richard’s interest in 
immunology, autoimmunity, and apoptosis began at Penn where he studied the effects 
of the anti-apoptotic protein bcl-2 on T cell development. He trained in Internal 
Medicine and Rheumatology at Penn, and then moved to the NIH to do postdoctoral 
training 1996, where he worked in Michael Lenardo’s laboratory in NIAID studying 
the molecular basis of autoimmunity in the Autoimmune Lymphoproliferative 
Syndrome (ALPS). Since 2001, Dr. Siegel has been in the NIAMS Intramural Research 
Program where he directs a lab focused on understanding the pathogenesis and 
treatment of autoimmune and inflammatory diseases at the molecular level, focusing 
on the TNF cytokine superfamily. The laboratory also studies the pathogenesis of 
human diseases caused by alterations in genes encoding TNF family receptors and 
ligands and genes affecting their function, gaining insights into signal transduction 
mechanisms. Since 2011, in his role as Clinical Director, Dr. Siegel oversees the 
NIAMS IRP clinical research program, which comprises a rheumatology fellowship 
training program, advanced training of physician-scientists, and natural history and 
experimental clinical trials in both rare and common rheumatic diseases. Outside of 
the lab, Richard enjoys playing the violin in the NIH Philharmonia and other venues, 
and spending time with family at home and abroad. 
 
New Tricks for old cytokines: FasL and TL1A 
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Prof. Dr. Peter Vandenabeele   
Peter.Vandenabeele@irc.vib-ugent.be 
 
Inflammation Research Centre (VIB) 
Department Biomedical Molecular Biology (Ghent University) 
 
Vandenabeele’s research group is based at the VIB 
Department for Molecular Biomedical Research (www.vib.be) 
at Ghent University (www.irc.ugent.be), Belgium. Peter 
Vandenabeele performed his PhD at the Ghent University in 
the group of Prof. Walter Fiers (1990). In 1996, he became PI 
at the Flanders Institute for Biotechnology (VIB). His research activities focus on 
molecular mechanisms of cell death modalities (a.o. apoptosis, necroptosis, 
ferroptosis). These phenomena are studied in an integrated way at the level of 
biochemistry, cell biology and in various inflammatory diseases models. His research 
increasingly uses omics approaches, high content screening and development of 
conditional transgenic models provided by excellent core facilities present at the 
department  and VIB (Flanders Institute for Biotechnology). His group closely 
collaborates with the teams of Prof. Wim Declercq focusing on cell death and 
inflammation in skin biology and Prof. Mathieu Bertrand working on survival/cell 
death decisions during inflammation. The work of Peter Vandenabeele and his 
collaborators has been published in more than 343 articles (excluding abstracts), 23 
book chapters and he edited two books. The articles have been cited almost 31.000 
times, with an h index of 94, according to Web of Science. He was an organizer of 
15th TNF conference in Ghent, Belgium (which was very good). 

Withania somnifera (Indian Ginseng) and Withaferin 

A 
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Dr Domagoj Vucic 
vucic.domagoj@gene.com 
 

Genentech, South San Francisco, USA 
 

Biography 
The laboratory of Dr. Domagoj Vucic at Genentech 
studies the biological role of regulators of cell death and 
signaling pathways (e.g. ubiquitination-mediated regulation 

of NF-κB pathways), and their involvement in cellular 
processes triggered by TNF family ligands and other pro-
inflammatory stimuli. As part of this effort, the Vucic group is studying how 
ubiquitination, phosphorylation and other post-translational modifications affect 
functional properties of mediators of various signaling pathways including apoptosis, 

necroptosis and NF-κB activation. To this end we are exploring the therapeutic 
potential of targeting select kinases and ubiquitin ligases for the treatment of 
uncontrolled inflammatory responses and/or enhancement of the survival of damaged 
tissues. He will organise the 17th TNF conference in Asilomar, California so if you 
want to talk there you should be nice to him. 
 

Regulation of inflammation and cell death by RIP1 kinase 
Proper cell death regulation is critical for tissue homeostasis with impaired or 
excessive cell death contributing to numerous pathologies. Necroptosis is a regulated 
form of cell death that occurs when caspases are inhibited and involves activation of 
kinases RIP1 and RIP3. Studies with RIP1 kinase-inactive/dead (KD) mice have 
demonstrated that RIP1 kinase activity is instrumental for TNF induced necroptotic 
cell death and TNF stimulated hypothermia in vivo. We have used RIP1 KD, and 
RIP3 and MLKL KO mice to investigate physiological role of necroptosis in 
inflammatory and ischemia reperfusion injury mediated disease models and find that 
inhibiting RIP1 kinase activity has a great benefit is some but not in all inflammatory 
diseases. Given that RIP1 is prominently ubiquitinated, and in some instances 
phosphorylated, in the TNFR1-mediated signaling complexes, we investigated the 
spatial and temporal pattern of endogenous phosphorylation and ubiquitination of 
RIP1 and other signaling proteins during necroptosis. Our studies explore the role of 
RIP1 phosphorylation in the regulation of inflammatory necroptotic cell death and the 
assembly of necrosome complexes. In addition, we have used a novel class of 
antibodies to demonstrate the intricate assembly of post-translational modifications of 

RIP1 and their importance for the regulation of necrotic cell 
death. Collectively, these studies define major events 
regulating cell death and inflammatory signaling, and 
contribute to development of anti-inflammatory and tissue 
protective treatments. 

Ginger, Dr. Jana Leong-Skornickova 
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Professor Henning Walczak 
h.walczak@ucl.ac.uk 
 

Centre for Cell Death, Cancer and Inflammation, UCL 
Cancer Institute, University College London, UK 
 

Biography 
Following his PhD thesis at the German Cancer 
Research Centre (DKFZ) in Heidelberg (Germany) on 
the role of CD95 and its ligand in activation-induced 
T-cell death, Henning Walczak worked at Immunex in Seattle (WA, USA) where he 
identified and cloned two different TRAIL receptors and showed that TRAIL can 
prevent tumour growth in vivo without being toxic. Shortly after his return to Europe, 
Henning started his own lab at the DKFZ embarking on the elucidation of the TRAIL 
signalling machinery, identifying the major players of TRAIL-induced apoptosis as 
well as drugs capable of breaking cancer cell resistance to TRAIL.  During this time, 
his team also discovered that TRAIL-R can act as a metastasis suppressor in skin 
cancer. About 10 years ago, Henning and his team moved from Heidelberg to 
Imperial College London (UK) where they identified that the linear ubiquitin chain 
assembly complex (LUBAC) as a previously unrecognised component of the TNFR1-
associated signalling complex before showing that LUBAC-mediated linear 
ubiquitination is required for immune system development and suppression of 
inflammation by preventing cell death induction by TNF. Following their move to 
University College London’s Cancer Institute, Henning and his team have more 
recently uncovered pro-tumourigenic roles played by the endogenous TRAIL system 
and have discovered that LUBAC also plays a crucial role in various other immune 
signalling systems, including the TRAIL–TRAIL-R system. He was an organizer of 
15th TNF conference in Ghent, Belgium (which was very good). 
 
Linear ubiquitin: a crucial regulator of cell death, gene activation and 
inflammation 
We previously found that the linear ubiquitin chain assembly complex (LUBAC) 
regulates cell death and gene activation induced by TNFR1 and that it prevents TNF-
induced cell death, thereby interfering with systemic inflammation or embryonic death. 
We have now studied LUBAC also in the context of other immune receptors, some of 
which form part of the TNFR superfamily, including CD40, TRAIL-R1 and TRAIL-
R2, and others which are not part of this family, including NOD2 and TLR3. These 
studies revealed molecular concepts common to the different systems but also 
intriguing functions of LUBAC which are specific to the different signalling systems 
studied. Our latest results from these studies regarding both, biochemistry and 
physiological function will be presented. 
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Professor David Wallach 
D.Wallach@weizmann.ac.il 
 

The Weizmann Institute of Science, Israel 
 
Biography 
David Wallach did his M.Sc. and doctoral studies at 
the Department of Biological Chemistry, The Hebrew 
University of Jerusalem, Israel, and his postdoctoral 
training at the National Cancer Institute, Bethesda, 
Maryland, USA. He is currently a professor at the 
Weizmann Institute of Science, Rehovot, Israel. David 
and his colleagues explore the signaling mechanisms activated by cytokines of the 
TNF superfamily. They contributed to the isolation of TNF, to the isolation and 
cloning of the soluble and cells surface forms of the two TNF receptors and to the 
study of the shedding mechanisms of these receptors. They were the first to decipher 
the extrinsic apoptotic cell-death pathway, to clone its major components 
(FADD/MORT1, caspase-8/MACH, and cFLIP/CASH) and to define their 
structural motifs (death domain, death-effector domain). They were also of the first to 
clone several of the signaling proteins that mediate effects of the TNF family on the 

NF-κB transcription factors including the protein kinase NIK that initiates the 

alternative NF-κB pathway, the adapter protein NEMO that plays a critical role in the 

canonical NF-κB pathway and the deubiquitinase CYLD. They continuously explore 
further the mechanisms of action of these signaling proteins and their physiological 
functions.  
 
A ‘Sanhedrin Verdict’ in the induction of cell death and inflammation by the 
TNF family: all the way down to the effector stage 
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Professor Hao Wu 
wu@crystal.harvard.edu 
 
Harvard Medical School, Boston, USA 
 
Biography 
Dr. Wu is the Asa and Patricia Springer Professor of 
Biological Chemistry and Molecular Pharmacology at 
Harvard Medical School and Senior Investigator in the 
Program in Cellular and Molecular Medicine at Boston 
Children’s Hospital. Dr. Wu’s lab focuses on elucidating the molecular mechanism of 
signal transduction by immune receptors, especially innate immune receptors. Her lab 
uses X-ray crystallography, electron microscopy and other biophysical methods to 
elucidate the protein-protein interactions involved in these processes. As a recurrent 
theme, the lab’s research revealed that upon ligand stimulation, many innate immune 
receptors assemble large oligomeric intracellular signaling complexes, or 
“signalosomes,” to induce the activation of caspases, kinases and ubiquitin ligases, 
leading to cell death, cytokine maturation or expression of gene products for immune 
and inflammatory responses. 
 
Supramolecular complexes in the TNF family pathway 

mailto:wu@crystal.harvard.edu
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Associate Professor Mathieu Bertrand  
 
Inflammation Research Center, VIB, Technologiepark 
927, Zwijnaarde-Ghent, 9052, Belgium.  
Department of Biomedical Molecular Biology, Ghent 
University, Technologiepark 927, Zwijnaarde-Ghent, 
9052, Belgium.  
 
RIPK1 life/death decision during TNF signaling 
Tumor necrosis factor (TNF) is a pro-inflammatory 
cytokine that plays a major role in orchestrating the immune response, and is a 
successful pharmacological target in several inflammatory disorders. The pathogenic 
role of TNF in inflammatory conditions has long been thought to result from the 
ability of TNF to induce expression of a wide panel of pro-inflammatory mediators, 
but more recent studies have demonstrated that binding of TNF to TNF receptor 1 
(TNFR1) also promotes inflammation by inducing RIPK1 kinase-dependent cell 
death, in the form of apoptosis or necroptosis. The fact that most cell types do not 
succumb to TNFR1 activation indicates that cell death is normally suppressed in cells, 
and that specific checkpoints need to be disrupted for cell death to proceed. The 
molecular nature of these cell death checkpoints and the physiological and 
pathophysiological conditions that turn them “off” is still not fully understood.  
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Catarina Sacristán,  
csacristan@cell.com 
 
Editor, Trends in Molecular Medicine 
  
Biography  
Catarina Sacristán, Ph.D is an immunologist and the 
Editor of Trends in Molecular Medicine. A graduate of 
Wellesley College in Massachusetts, she completed her 
MSc research in autoimmunity at the U.N.A.M. in 
Mexico. She then received her Ph.D. from Tufts 
University School of Medicine, where she studied B lymphocyte molecular 
immunology in the laboratory of Ananda Roy. Focusing on T lymphocyte gene 
expression and signaling, she conducted postdoctoral research at the U.N.A.M., 
Mexico, in the laboratory of Yvonne Rosenstein. She subsequently performed 
cardiovascular and immunological research at the biomedical engineering firm 
Innovamedica/Abdeo in Mexico City. Another post-doctoral fellowship with Michael 
Dustin at New York University School of Medicine led her to a collaborate with the 
laboratory of Rafi Ahmed at the Emory Vaccine Center, working on T cell 
differentiation and exhaustion, gene expression, signaling and imaging of the immune 
system during chronic viral infections. In August 2015, she joined Cell Press after 
having initiated her career in scientific editing at the Journal of Experimental 
Medicine.  
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1. BAFF- and TACI-dependent processing of BAFFR by ADAM proteases 
regulates the survival of B cells 
 
Cristian R. Smulski, Pascal Schneider and Hermann Eibel 
cristian.smulski@gmail.com 
 
Center for Chronic Immunodeficiency; University Medical Center Freiburg; Freiburg 
im Breisgau, Baden-Württemberg, D-79106; Germany 
 
B cell activating factor BAFF) provides B cells with essential survival signals. It binds 
to three receptors: BAFFR, TACI and BCMA that are differentially expressed by B 
cell subsets. BAFFR is early expressed in circulating B cells and provides key signals 
for further maturation. Here we report that highly regulated BAFFR processing events 
modulate BAFF responses. BAFFR processing is triggered by BAFF binding in B cells 
co-expressing TACI and it is executed by the metalloproteases ADAM10 and 
ADAM17. The degree of BAFF oligomerization, the expression of ADAM proteins in 
different B cell subsets and the activation status of the cell determine the proteases 
involved in BAFFR processing. Inhibition of ADAM10 augments BAFF-dependent 
survival of primary hu-man B cells whereas inhibition of ADAM17 increases BAFFR 
expression levels on germinal center B cells. Therefore, BAFF-induced processing of 
BAFFR regulates BAFF-mediated B cell responses in a TACI-dependent manner. 

mailto:cristian.smulski@gmail.com
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2. Death Domain Signaling by Disulfide-Linked Dimers of the p75 
Neurotrophin Receptor Mediates Neuronal Death in the CNS 
 
Kazuhiro Tanaka and Carlos Ibanez 
phscfi@nus.edu.sg 
 
Department of Physiology, National University of Singapore 
 
The p75 Neurotrophin receptor  p75NTR) is a member of the Tumour Necrosis 
Factor Receptor TNFR)family, and like many members of the TNFR family, has the 
ability to trigger cellular apoptosis through its intracellular death domain in response to 
neural injury. Inhibition of p75NTR signaling has been proposed as a therapeutic 
strategy to prevent or limit neuronal damage in neurodegenerative diseases and neural 
injury. However, because this receptor exerts both positive and negative effects, overt 
suppression of p75NTR signaling may exacerbate neuropathology. A greater 
understanding of structure-function relationships in p75NTR is a pre-requisite for 
therapeutic strategies targeting this receptor. In this work, we examined p75NTR-
mediated neuronal death induced by ligand in vitro and following epileptic seizures in 
vivo using knock-in mice carrying defined mutations in the gene encoding p75NTR. 

We find that neuronal death induced by pro-neurotrophins as well as β-amyloid was 
prevented in cultured neurons isolated from p75NTR knock-out mice, and from 
knock-in mice carrying an Alanine substitution of transmembrane Cysteine 259 or a 
deletion of the p75NTR death domain. Likewise, pilocarpine-induced cell death in 
hippocampus, somatosensory cortex, piriform cortex and entorhinal cortex was 
reduced in p75NTR knockout and transmembrane Cys259 and death domain deletion 
knock-in mice. These results shed light into the patho-physiological mechanisms of 
neuronal death induced by p75NTR and pave the way for more directed approaches 
to target specific structural motifs in this receptor. 

Orchid, Singapore Botanic Gardens 2017 
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3. Rapamycin ameliorates cadmium-induced activation of MAPK pathway and 
neuronal apoptosis by preventing mitochondrial ROS inactivation of PP2A 
 
Chong Xu, Xiaoxue Wang, Yu Zhu, Xiaoqing Dong, Chunxiao Liu, Hai Zhang, Lei 
Liu, Shile Huang, Long Chen 
xuchongbio630@163.com 
 
Cadmium Cd) is a highly toxic metal that affects the central nervous system. Recently 
we have demonstrated that inhibition of mTOR by rapamycin rescues neuronal cells 
from Cd-poisoning. Here we show that rapamycin inhibited Cd-induced 
mitochondrial ROS-dependent neuronal apoptosis. Intriguingly, rapamycin remarkably 
blocked phosphorylation of JNK, Erk1/2 and p38 in neuronal cells induced by Cd, 
which was strengthened by co-treatment with Mito-TEMPO. Inhibition of JNK and 
Erk1/2 by SP600125 and U0126, respectively, potentiated rapamycin's prevention 
from Cd-induced apoptosis. Consistently, over-expression of dominant negative c-Jun 
or MKK1 also potently improved the inhibitory effect of rapamycin on Cd 
neurotoxicity. Furthermore, pretreatment with SP600125 or U0126, or expression of 
dominant negative c-Jun or MKK1 enhanced the inhibitory effects of rapamycin or 
MitoTEMPO on Cd-induced ROS. Further investigation found that co-treatment with 
Mito-TEMPO/rapamycin more effectively rescued cells by preventing Cd inactivation 
of PP2A than treatment with rapamycin or Mito-TEMPO alone. Over-expression of 
wild-type PP2A reinforced rapamycin or MitoTEMPO suppression of activated JNK 
and Erk1/2 pathways, as well as ROS production and apoptosis in neuronal cells in 
response to Cd. The findings indicate that rapamycin ameliorates Cd-evoked neuronal 
apoptosis by preventing mitochondrial ROS inactivation of PP2A, thereby 
suppressing activation of JNK and Erk1/2 pathways. Our results underline that 
rapamycin may have a potential in preventing Cd induced oxidative stress and 
neurodegenerative diseases. 
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4. Anthrax lethal toxin engages rapid RIPK1 kinase activity-dependent 
apoptosis in TNF-activated macrophages 
 
Filip Van Hauwermeiren, Nina Van Opdenbosch, Nathalia de Vasconcelos and 
Mohamed Lamkanfi 
filipvh@irc.vib-ugent.be. 
 
Center for Inflammation Research, VIB; and Department of Internal Medicine, Ghent 
University, Belgium 
 
Bacillus anthracis is a potent biological warfare agent that causes anthrax upon 
ingestion, inhalation or cutaneous exposure. Early myeloid cell cytotoxicity by B. 
anthracis Lethal toxin LT) has been identified as a major determinant of host lethality, 
but the molecular mechanisms by which this major virulence factor triggers 
macrophage cell death is poorly understood. Contrary to BALB/c macrophages that 
undergo Nlrp1b inflammasome-mediated pyroptosis, we show here that LT induces 
rapid apoptosis in TNF-activated C57BL/6 macrophages. TNFR1 and TNFR2 were 
both required for apoptosis induction, which we further showed to critically rely on 
RIPK1 kinase activity. In agreement, necrostatin pretreatment protected TNF-
activated wildtype macrophages, and RIPK1 catalytic mutant macrophages resisted 
LT-induced apoptosis. This work describes the first pathophysiologic context of 
RIPK1 kinase activity-induced macrophage apoptosis, and suggests that TNF-
blockade and/or RIPK1 kinase inhibition may protect from anthrax spore infection-
associated macrophage depletion and host lethality. 
 

“I do not think that more than six years were really occupied 
in collecting.  
 
I find that my Eastern collections amounted to: 
 
     310 specimens of Mammalia. 
     100 specimens of Reptiles. 
     8,050 specimens of Birds. 
     7,500 specimens of Shells. 
     13,100 specimens of Lepidoptera. 
     83,200 specimens of Coleoptera. 
     13,400 specimens of other Insects 
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5. Mechanistic studies of how the pseudokinase, MLKL, is activated and kills 
cells by necroptosis  
 
Emma J. Petrie, Maria C. Tanzer, Katherine Davies, Jarrod Sandow, Annette V. 
Jacobsen, Joanne M. Hildebrand, John Silke, Andrew I. Webb, Peter E. Czabotar, 
James M Murphy 
jamesm@wehi.edu.au 
 
The Walter and Eliza Hall Institute of Medical Research 
 
In 2012, Mixed lineage kinase domain-like MLKL), a catalytically-dead cousin of 
conventional protein kinases, termed a pseudokinase, was implicated as the key 
effector in the programmed necrosis or necroptosis) cell death pathway. This pathway 
has been implicated in innate immunity, the pathogenesis of inflammatory diseases, 
and tissue injury arising from ischemic stroke or acute kidney injury. As a result, an 
improved fundamental knowledge of the pathway is of enormous interest as we and 
others look to inhibit the pathway therapeutically. Our work has focused on the 
molecular mechanism underlying MLKL activation and how it kills cells. 
Unexpectedly, these studies have unveiled MLKL’s pseudokinase domain as a 
mediator of many functions: as a molecular switch, as a protein interaction domain for 
recruiting co-effectors, and as a suppressor of the killer function of the adjacent four-
helix bundle domain. Here, we present our ongoing studies of MLKL’s molecular 
mechanism using structural, biochemical, biophysical and cellular biology approaches. 
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6. XIAP inhibits TNFR2-induced cell death and inflammation 
 
Janin Knop1, Ramona Reinhart2, Lisanne Spilgies1, Lazaros Vasilikos1, Kay Hänggi1, 
Harald Wajant3, Thomas Kaufmann2, W. Wei-Lynn Wong1 
wong@immunology.uzh.ch 
 
1Institute of Experimental Immunology, University of Zürich, Zürich, Switzerland 
2Institute of Pharmacology, University of Bern, Bern, Switzerland  
3Division of Molecular Internal Medicine, Department of Internal Medicine II, 
University Hospital Würzburg, Würzburg, Germany 
 
XIAP is a protein belonging to the Inhibitor of Apoptosis Protein (IAP) family. It is 
known to block apoptosis, a programmed form of cell death considered to be 
immunologically silent, and results in controlled inflammation. XIAP has been shown 
to be involved in signaling and patients with XIAP mutations (XLP-2 patients) can 
present with severe hyper-inflammation and inflammatory bowel disease (IBD). The 
mechanistic cause for mutations in XIAP causing hyper-inflammation upon infection 
is not well understood. Using ligands which specifically activate TNFR1 vs TNFR2, 
we found that the loss of XIAP but not cIAP1 or cIAP2 in macrophages sensitizes the 
cells to TNFR2-specific induced cell death. Surprisingly, the single IAP knockout 
macrophages were not sensitive to TNFR1-specific TNF induced cell death. 
Inhibition of RIPK1 kinase activity or MLKL blocked TNFR2-specific induced killing 
of macrophages. Xiap-/- granulocytes were also sensitive to TNFR2-specific ligand 
killing. Unexpectedly, TNFR2-specific activation but not TNFR1-specific activation 
resulted in an increase in inflammatory and chemokine detection, particularly IL1ß. 
Using the HOXB8 immortalized progenitor system, we have assessed the role of 
different binding partners to XIAP in response to TNFR2-specific induced cell death 
and inflammation. Our work suggests a novel role for XIAP in regulating survival 
downstream of TNFR2 and implicates membrane TNF as major player in instigating 
inflammation and cell death in patients with XIAP mutations. 
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7. Hexavalent single-chain TRAIL fusion proteins with enhanced stability for 
targeted tumor therapy 
 
Martin Siegemund, Oliver Seifert, Meike Hutt, Sebastian Hörner, Amatus Beyer, 

Felix Schneider, Maria Zarani#, Tamara Džinić*, Valentino De Leo**, Doris Göttsch, 
Sabine Münkel, Klaus Pfizenmaier and Roland E. Kontermann 
martin.siegemund@izi.uni-stuttgart.de 
 
Institute of Cell Biology and Immunology, University of Stuttgart, Allmandring 31, D-
70569 Stuttgart, Germany  
#present address: Hertie-Institut für klinische Hirnforschung, Zentrum für 
Neurologie, Universitätsklinikum Tübingen, German Center for Neurodegenerative 
Diseases DZNE), Otfried-Müller-Str. 27, D-72076 Tübingen, Germany  
*present address: Department of Biochemistry, Technical University of Darmstadt, 
Alarich-Weiss-Str. 4, D-64287 Darmstadt, Germany  
**present address: National Center for Tumor Diseases, Im Neuenheimer Feld 460, D-
69120 Heidelberg, Germany 
 
Single-chain formats of TNF-related apoptosis inducing ligand (scTRAIL) facilitate 
the development of fusion proteins with hexavalent TRAIL arrangement, combining 
superior antitumor activity with good safety profiles. To address crucial aspects like 
thermostability and expression characteristics of TRAIL-based biotherapeutics, we 
comprehensively analyzed the minimal necessary TNF homology domain (THD) and 
shortened linkers between the three TRAIL subunits to end up with molecules joining 
Val280 and Val122 by only two amino acid residues. With additional conservative 
amino acid exchanges at positions 122 and 279, we evolved a line-up of 26 scTRAIL 
variants comprising 19 soluble molecules, characterized by an up to 10°C higher 
thermostability, compared with parental scTRAIL[281-(GGGS)2-95], and fully 
conserved bioactivity. Outstanding scTRAIL molecules were translated into epidermal 
growth factor receptor (EGFR)-targeted diabody-scTRAIL (Db-scTRAIL) and IgG-
scTRAIL formats, exerting high, target-dependent apoptosis induction in tumor cell 
lines in vitro and potent antitumor activity in Colo205 mouse xenografts. Beyond 
EGFR targeting, for instance of importance in melanoma, we developed HER3-
targeted scFv-Fc-scTRAIL molecules, superior compared to non-targeted, hexavalent 
Fc-scTRAIL in vitro, for example with ~20-fold increased bioactivity on WM35 
melanoma cells (EC50 ~5 pM). Our results demonstrate that protein engineering of 
scTRAIL and derived hexavalent fusion protein formats is a promising anticancer 
strategy. 
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8. COP9 signalosome-associated deubiquitinylases USP48 and USP47 control 

TNF-induced NF-κB 
 
Ahmed Ghanem, Lara Naghavi, Martin Schwalbe, Michael Naumann 
naumann@med.ovgu.de 
 
Institute of Experimental Internal Medicine, Otto von Guericke University 
Magdeburg, Germany 
 
The COP9 signalosome (CSN) controls ubiquitin (Ub) ligation by Cullin RING ligases 
(CRLs) through the removal (deneddylation) of the CRL-activating Ub-like modifier 
NEDD8 from their cullin subunits. The intrinsic deneddylase activity controls a 
variety of TNF-regulated CRL-substrates. Further, the CSN regulates CRLs and their 
substrates through the deubiquitinylase (DUB) activity of associated DUBs. 
Evaluation of a system wide screen of an ON-TARGETplus siRNA library 
(Dharmacon, Thermo Scientific) that selectively knockdown human DUBs revealed 

novel DUB molecules which control TNF-induced NF-κB. We assign for the first 

time that TNF-induced NF-κB activity is regulated by CSN-associated DUBs USP48 

and USP47. Both DUBs contribute to the regulation of NF-κB activity, i.e. counteract 
termination of nuclear RelA transactivation. We show that TNF-induced nuclear 
USP48 deubiquitinylase activity i.e. attenuates K-48-linked ubiquitinylation and 
turnover of RelA. Further, USP48 Ub-chain-trimming activity is regulated by casein-
kinase-2 (CK2) and terminated by K-48-linked ubiquitinylation of USP48. 
Functionally, the CSN, USP48 and USP47 cooperatively stabilize the nuclear pool of 

RelA, thereby facilitating timely control of NF-κB target genes and cell survival. 
However, targeting of CSN-associated deubiquitinylases by small molecule inhibitors 
in combination with chemo drugs could represent a favorable therapeutic intervention 
strategy for cancer. 
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9. New role of p38/MK2 in regualting TNF expression and smac-mimetic 
killing 
 
Najoua Lalaoui1,2, Kay Hänggi3, Gabriela Brumatti1,2, Diep Chau1,2, Nhu-Y N. 
Nguyen4,5, Margherita Ghisi6,7, Jessica M. Salmon6,7, Stefan P. Glaser1,2, Stephen M. 
Condon8, Ricky W Johnstone6,7, Lenka Munoz9, Andrew Wei4,5, Paul G. Ekert1,10,11, 
W. Wei-Lynn Wong3 and John Silke1,2 
lalaoui@wehi.edu.au 
 
1The Walter and Eliza Hall Institute of Medical Research, Parkville, Victoria 3052, 
Australia  
2Department of Medical Biology, University of Melbourne, Parkville, Victoria 3050, 
Australia  
3Institute of Experimental Immunology, University of Zürich, Zürich 8057, 
Switzerland 4Department of Clinical Haematology, The Alfred Hospital and Monash 
University, Victoria 3004, Australia  
5Australian Centre for Blood Diseases, Monash University, Melbourne, Victoria 3004, 
Australia  
6Peter MacCallum Cancer Centre, East Melbourne, Victoria 3002, Australia  
7The Sir Peter MacCallum Department of Oncology, University of Melbourne, 
Parkville, Victoria 3050, Australia  
8TetraLogic Pharmaceuticals Corporation, 343 Phoenixville Pike, Malvern, 
Pennsylvania 19355, USA  
9Department of Pathology, School of Medical Sciences, University of Sydney, New 
South Wales 2006, Australia  
10Department of Paediatrics, University of Melbourne, Parkville, Victoria 3050, 
Australia 11Murdoch Children’s Research Institute, Royal Children's Hospital, 
Parkville, Victoria 3052 Australia 
 
The p38/MK2 signalling pathway is a major regulator of TNF expression during 
inflammatory processes. Unexpectedly, we found that when the Inhibitor of 
APoptosis (IAP) proteins are depleted by treatment with the IAP antagonist smac-
mimetic, rather than promoting TNF production, p38/MK2 acts to limit TNF 
production. Upon smac-mimetic, loss of p38/MK2 increased JNK and ERK activities 
to drive the expression of TNF in turn increasing cell death. Hence, we show that 
p38/MK2 axis can inhibit or promote TNF production, depending on the stimulus. 
Importantly, the combination of the smac-mimetic clinical candidate birinapant and 
clinical p38 inhibitors was well tolerated in vivo and an effective treatment for primary 
AML compared to either drug alone. Our preclinical study provides a rationale for 
clinical trials of SM combined with p38 or MK2 inhibitors. 
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10. Targeting IAPs with the smac-mimetic birinapant in Triple Negative Breast 
cancers 
 
Najoua Lalaoui1,2, Merino Delphine1,2, Francois Vaillant1,2, Diep Chau1,2, Goknur 
Giner1,2, Smyth1,2, David L. Vaux1,2, Jane E. Visvader1,2, Geoff J. Lindeman1,2* and 
John Silke1,2* 
lalaoui@wehi.edu.au 
 
1The Walter and Eliza Hall Institute of Medical Research, Parkville, Victoria 3052, 
Australia  
2Department of Medical Biology, University of Melbourne, Parkville, Victoria 3050, 
Australia 
 
Inhibitor of APoptosis (IAP) proteins regulate signalling pathways of the TNF super 
family. In the TNFR1 signalling cascade they function to optimise cell survival 

through activation of the NF-κB and the MAPK pathways in turn blocking apoptotic 
and necroptotic cell death. Smac-mimetic compounds antagonize IAPs function and 
prime cells for to death. Several smac-mimetics are currently undergoing clinical trial 
for the treatment of cancer and hepatitis B. In order to anticipate clinical response to 
smac-mimetics we evaluated the efficacy of the clinical candidate smac-mimetic 
birinapant on patient breast cancer samples. Interestingly, we found a differential 
sensitivity to birinapant amongst breast cancer subtypes. We found that the Triple 
Negative Breast Cancers (TNBC) were more sensitive to birinapant compare to ER+ 
breast cancers.  Proteomic and transcriptomic analysis revealed a differential 
expression of genes and proteins associated with smac-mimetic cell death amongst 
breast cancer subtypes. Taken together our study suggests that ER expression is 
associated with smac-mimetic resistance and indicates that ER+ tumours are unlikely 
to respond to smac-mimetics in the clinic. More importantly, we show that birinapant 
is effective in treating TNBC, a sub-type of breast tumour that has fallen behind in the 
development of new chemotherapies. 
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Ectodysplasin A1 (EDA1) and its receptor EDAR participate in the development of 
skin appendages. Mutations of the ectodysplasin gene EDA cause X-linked 
hypohidrotic ectodermal dysplasia (XLHED), a condition characterized by deficiencies 
in hair, teeth and sweat glands. The inability to sweat can lead to life-threatening 
hyperthermic episodes in babies and always affects the patient’s quality of life. 
Agonists of EDAR, when administered in utero or soon after birth, can circumvent the 
need for endogenous EDA1 protein and fully correct the XLHED phenotype of 
ectodysplasin-deficient animals. The neonatal Fc receptor (FcRn) allows both 
transplacental transfer of antibodies from the pregnant mother to the foetus and 
postnatal intestinal absorption of maternal antibodies present in breast milk. We 
propose a role for FcRn also in the uptake of EDAR agonists administered directly 
into the amniotic fluid, probably via FcRn in the foetal gut. We also report that human 
XLHED patients treated with Fc-EDA1 at gestational weeks 26 and 31, or at week 26 
only, have been fully, respectively as yet partially, corrected with regard to their ability 
to sweat. These data point to the feasibility of treating a genetic defect of development 
by protein replacement therapy using a novel strategy of drug delivery. 
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T cell-antigen presenting cell (APC) interaction at the early stages of chronic viral 
infection is critical for determining viral set point and disease outcome. The 
costimulatory TNFR family member GITR is important for CD4 T cell accumulation 
and control of lymphocytic choriomeningitis virus (LCMV) clone 13. Here we show 
that type I interferon (IFN-I) coordinately induces several TNF family ligands on APC 
during LCMV infection. We reveal a striking dichotomy whereby GITRL, 4-1BBL, 
OX40L, and CD70 are predominantly expressed on monocyte-derived APC, whereas 
the B7 family members CD80 and CD86 are most highly expressed on classical 
dendritic cells (DC). A similar distribution of TNF family ligands is seen during 
influenza infection. Accordingly, deletion of gitrl in LysM+ cells reduces CD4 T cell 
responses and control of LCMV clone 13. We show that GITR signals in CD4 T cells 
occur post-priming to upregulate molecules associated with cell survival, including 
OX40 and CD25. Thus IFN-I (signal 3) induces a post-priming checkpoint (signal 4) 
for CD4 T cell accumulation, revealing a division of labor between classical DC and 
monocyte-derived APC with the latter providing TNF family costimulatory signals 
post-priming to T cells. Funded by the Canadian Institutes of Health Research grant 
FDN-143250. 

Turmeric, Dr. Jana Leong-Skornickova 
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Background : Breast cancer is the leading cause of death cancer in women. Cancer 

therapies using TNF and IFNγ have been recently developed by direct effects and 
activation of immune responses.  
The research objective : This research was performed to evaluate the effects of TNF 

and IFNγ directly, and TNF and IFNγ secreted by Conditioned Medium-human 
Wharton’s Jelly Mesenchymal Stem Cells (CM-hWJMSCs) toward apoptosis of breast 
cancer cells (MCF7). 

Methodology : Breast cancer cells were induced by TNF and IFNγ in 175, 350 
ng/ml. CM-hWJMSCs were produced by co-culture hWJMSCs and NK cells that 

secreted TNF, IFNγ for treating breast cancer cells.  The breast cancer cells were 
treated with CM-hWJMSCs in 50%. The expression of apoptotic genes, p53, BAX and 
the anti-apoptotic gene BCL-2 were determined using RT-PCR.  

Results : TNF and IFNγ at concentration of 350 ng/ml induced higher BAX 

expression compared to 175 ng/ml. TNF and IFNγ 350 ng/ml, 175 ng/ml  induced 

p53 expression, whilst TNF and IFNγ at 350 ng/ml decreased BCL2 expression. TNF 

and IFNγ-containing CM-hWJMSCs induced BAX, but did not effect p53, BCL2 
expression.   

Conclusion : TNF and IFNγ directly induce BAX, p53, decrease BCL-2 gene 

expression. The TNF, IFNγ-containing CM-hWJMSCs induce BAX.  

Keywords : breast cancer, Wharton’s Jelly mesenchymal stem cells, TNF, IFNγ 
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TNF is a master cytokine that can drive inflammation, cell survival and death. 

Although NF-κB-mediated upregulation of pro-survival genes prevents the cytotoxic 
potential of TNF, it remains controversial whether transcriptionally-independent 
mechanisms prevent TNF-induced cell death. M1-, K11-, K48- and K63-ubiquitin 
chains are all implicated in TNF signalling, yet the in vivo relevance of K11- and K48-
chains is still unclear. We identified a mutation in the UBiquitin-Associated (UBA) 
domain of cIAP1 that skews the Ub-linkage repertoire of cIAP1, selectively abrogating 
degradative K11- and K48-ubiquitylation of RIPK1 in response to TNF. 
cIAP1UBAmut cells accumulate active RIPK1 and are acutely sensitive to TNF-
induced cell death even though TNF induced gene activation is unaffected. 
Consistently, cIAP1UBAmut mice are highly sensitive to TNF. These results reveal 
exquisite ubiquitin-linkage specific regulation of cIAP1 by its UBA domain and 
demonstrate that the transcriptional and anti-apoptotic function of cIAP1 can be 
separated. 
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APRIL possesses two signaling receptors TACI and BCMA, and heparan sulfate 
proteoglycan (HSPG) act as co-receptors. It is believed that HSPG serves as an 
APRIL multimerizing platform at the cell surface. However, this does not explain how 
APRIL may trigger BCMA, whose main expression has been reported intracellular. 
APRIL promotes development of B cell lymphoma, expressing intracellular BCMA 
and surface HSPG. By the present work, we show that APRIL binding to the 
lymphoma cell surface is strictly HSPG-dependent. After capping in lipid-raft rich 
regions, APRIL/HSPG complexes were internalized by the caveolae pathway. 
Notably, in situ analysis of B-cell lymphoma patient biopsies revealed paracrine 
APRIL accumulation inside tumor cells, confirming our in vitro study. APRIL 
trafficked in cells by endosomes, while HSPG recycled to the cell surface. APRIL 
journey continued to the trans-golgi network, where it interacted with intracellular 
BCMA to deliver its signal. APRIL is known as a tumor cell survival/proliferative 
factor. We are further showing that APRIL promotes B-cell lymphoma development 
via an additional pathway dependent on IL-10, whose upregulation was strong enough 
to inhibit mixed lymphocyte reactions. Altogether, our data support the APRIL pro-
tumoral role in B-cell lymphoma by a not-yet described signaling pathway in the TNF 
superfamily. 
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The importance of CD137 co-stimulation for T cell activation is well recognized with 
targeting of CD137 to induce or enhance cytotoxic T cell responses for treatment of 
cancers and viral infections. However, the role of reverse CD137L signaling in the 
context of immune responses is not clear. CD137L is expressed constitutively on 
antigen presenting cells (APCs) and upon binding to CD137, reverse signals into the 
APCs. Our studies have focused on the CD137L reverse signaling, and we 
demonstrate that activation of CD137L signaling in human monocytes polarizes them 
for a type 1 immune response. The CD137L signal drives the differentiation of human 
monocyte into potent inflammatory dendritic cells (CD137L-DCs) that resemble 
closely in vivo inflammatory DCs transcriptionally and functionally. CD137L-DCs 
induce potent cytotoxic T cell response against Epstein-Barr Virus (EBV) and 
Hepatitis B Virus (HBV). CD8+ T cells activated by CD137L-DCs have significantly 
enhanced cytotoxic capacity, are metabolically more active with low exhaustion levels 
and a prominent Tc1 gene signature. CD137L reverse signaling enhances the secretion 

of Th1 promoting chemokines and induces AIM2 inflammasome mediated IL-1β by 
CD137L-DCs contributing to a potent type 1 immune response. The predominant 
Th1 phenotype and superior T cell activation ability makes CD137L-DCs a potential 
candidate for DC based immunotherapy and preparations for a Phase I study targeting 
EBV for treatment of Nasopharyngeal carcinoma are currently underway. 
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TNF enhances the kinetics of RANKL-induced human osteoclastogenesis, and we 
have previously shown that its effects are mitigated more effectively by the anti-TNF 
biologic adalimumab (ADA) as compared to etanercept (ETN). To determine the 
mechanism responsible for this difference, a label-free quantitative proteomics study 
was conducted on TNF-activated human osteoclasts (OC) upon biologic treatment. 
Ten OC-related proteins were identified, 5 of which were induced by TNF (>161%), 
decreased by ADA 1.5-fold induction of 25 proteins typically expressed in monocytic 
cells. Several monocyte-related markers (CD14, CD163 & CD206) were increased by 
the ADA:TNF complex as compared to RANKL based on flow cytometry. Our in 
vitro findings demonstrate that ADA treatment, unlike exposure to ETN, dramatically 
reduces the TNF-induced protein levels in human OC and moreover, that the 
ADA:TNF complex may potentially alter their proteome to a profile resembling that 
of a monocyte. 
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Fas (CD95/APO-1) signaling serves critical functions in the immune and other organ 
systems including liver. Dysregulation of Fas signaling is thought to have important 
roles in the development of an assortment of human liver diseases 1). In vivo 
activation of Fas signaling in mice results in rapid lethality within hours due to 
widespread apoptosis in liver. Upon Fas receptor ligation, the BH3-only protein Bid is 
cleaved to generate the active form, tBid. Subsequent tBid recruitment to 
mitochondria facilitated by its receptor MTCH2 at the outer mitochondrial membrane 
(OMM) is an essential step for the commitment to apoptosis. Modulator of apoptosis-
1 (MOAP-1) is a Bax-binding protein enriched at the OMM. It is a short-lived protein 
regulated by the ubiquitin-proteasome system, but is stabilized upon apoptotic 
stimulation. To facilitate investigation of the physiological role of MOAP-1 in 
apoptosis signalling in intact animals, MOAP-1 knockout (KO) mice were generated. 
MOAP-1 KO mice were born in the Mendelian ratio, developed normally to 
adulthood and were fertile. While mouse embryonic fibroblasts derived from MOAP-
1 KO mice only showed moderate reduction in sensitivity to various apoptotic stimuli, 
isolated mitochondria prepared from livers of MOAP-1 KO mice, however, displayed 
marked resistance to the cytochrome c releasing effect of recombinant Bax and tBid. 
Interestingly, MOAP-1 deficient mice are resistant to Fas-induced hepatocellular 
apoptosis and lethality. In the absence of MOAP-1, mitochondrial accumulation of 
tBid is markedly impaired. MOAP-1 binds to MTCH2, and this interaction appears 
necessary for mediating mitochondrial recruitment of tBid by MTCH2 2). Inhibition 
of MOAP-1 activity by drugs could potentially be explored as a therapeutic approach 
for treating certain acute liver failures triggered by activation of Fas signaling. 
 

1. Guicciardi ME, Gores GJ. Apoptosis: a mechanism of acute and chronic liver 
injury. Gut 54, 1024-1033 2005). 
 

2. Tan CT, Zhou QL, Su YC, Fu NY, Chang HC, Tao RN, Sukumaran SK, Baksh S, 
Tan YJ, Sabapathy K, Yu CD, Yu VC. MOAP-1 Mediates Fas-Induced Apoptosis in 
Liver by Facilitating tBid Recruitment to Mitochondria. Cell Rep 16, 174-185 2016). 
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IAP antagonists are known to kill tumor cells in vitro in a TNF-dependent manner. 
However, how exactly these agents function in vivo remains unclear. Recent evidence 
suggests that the efficacy of IAP antagonists may be attributed, in part, to modulation 
of the innate and adaptive immune systems. Birinapant is an IAP antagonist currently 
undergoing clinical trials as an anti-cancer agent, and an understanding of how 
birinapant modulates innate and adaptive anti-tumour immunity is essential for the 
development of effective combination therapies. Here, we show that cytotoxic 
lymphocytes (CD8+ T cells and NK cells), eradicate tumors more efficiently in the 
presence of birinapant. Time-lapse microscopy revealed that birinapant sensitized 
tumor cells to CD8+ T and NK cell-mediated apoptosis, and diminished the 
frequency of ‘failed killing’ attempts. Importantly, perforin deficient CD8+ T cells 
were able to kill tumor cells in the presence of birinapant. Furthermore we reveal 
synergy between birinapant and anti-cancer agents that are known to boost immune 
responses. Taken together, we uncover cytotoxic lymphocytes as a key effector of IAP 
antagonist-mediated anti-tumor efficacy, and identify potential opportunities for novel 
synergistic therapies. 
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Metabolic stress occurs frequently in tumors and in normal tissues undergoing 
transient ischemia. Nutrient deprivation triggers, among many potential cell death-
inducing pathways, an endoplasmic reticulum ER) stress response with induction of 
the Integrated Stress Response transcription factor ATF4. However, how this results 
in cell death remains unknown. Here we show that glucose deprivation triggered ER 
stress and induced the Unfolded Protein Response transcription factors ATF4 and 
CHOP. This was associated with non-transcriptional accumulation of the TRAIL 
receptor TRAIL-R1 (DR4) and with ATF4-mediated, CHOP-independent induction 
of TRAIL-R2 (DR5), suggesting that cell death in this context may involve death 
receptor signaling. Consistent with this, apoptosis occurred in Bax/Bak deficient 
tumor cells, albeit with slower kinetics, and was only partially prevented by Bcl-xL 
overexpression. Furthermore, ablation of TRAIL-R1, TRAIL-R2, FADD, Bid and 
caspase-8 attenuated cell death, although downregulation of TRAIL did not, 
suggesting ligand-independent activation of TRAIL receptors. These data indicate that 
metabolic stress triggered by glucose deprivation promotes an Integrated Stress 
Response associated cell death pathway involving ATF4-dependent upregulation of 
DR5 and TRAIL receptor-mediated cell death. 
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Transmembrane Tumor Necrosis Factor tmTNF) trimer is a potent TNF receptor 2 
TNFR2) ligand, while its soluble analogue, sTNF, has reduced TNFR2 signaling 
activity, a problem for the therapeutic use of TNF superfamily TNFSF) ligands in 
diverse diseases such as autoimmunity and cancer. We overcome this problem by 
covalently cross-linking TNF monomers internally by double mutations, 
S95C/G148C, forming stable trimers with potent membrane-like activity. The 
resulting mutein not only induce the selective death of autoreactive CD8 T cells in 
type 1 diabetic patients but also demonstrate impressive proliferation of normal CD8 
T cells and expanded CD4 Tregs. To demonstrate the improved TNFR2 activity of 
the S95C/G148C double mutant, a competitive dose response experiment was set up 
with escalating doses of a TNFR2 antagonistic antibody. The data clearly demonstrates 
that addition of a TNFR2 antagonistic antibody in a dose response fashion blocked 
TNFR2 agonism and Treg expansion. The high structural homology within the TNF 
superfamily provides an opportunity to extend disulfide cross-linking to other TNFSF 
ligands to produce active trimers with improved stability and receptor signaling. This 
novel technology is a platform to create stable ligand trimers with potent activity and 
avoids past problems with external additions and introduced immunogenicity. 

“Few places are more interesting to a traveller from Europe than the town and island of 
Singapore, furnishing, as it does, examples of a variety of Eastern races, and of many 
different religions and modes of life.” 
Alfred Russel Wallace: The Malay Archipelago. 
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DR3 Tnsfrsf25) is a death domain-containing tumor necrosis factor receptor found 
primarily on activated T cells and innate lymphocytes. Interaction with its ligand, the 
TNF-family cytokine TL1A, plays a critical role in diverse autoimmune disease models 
in facilitating T cell accumulation at the site of inflammation while not affecting the 
systemic response. To determine whether DR3 could play a role in systemic 
autoimmunity, we studied the role of DR3 in the MRL/lpr mouse model of lupus. 
DR3 deficient lpr mice developed identical degrees of lymphadenopathy, 
splenomegaly and double-negative T cells compared to control littermates. Expansion 
of effector T and B cell subsets were also not dependent on DR3. However, DR3 
deficiency significantly protected MRL/lpr mice from IgG and C3 glomerular immune 
complex deposition and DR3 deficient kidneys had decreased medullary T cell 
accumulation, decreased periglomerular and medullary macrophage infiltrates, 
decreased IFN signature genes and reduced proteinuria. These findings show that 
DR3 specifically promotes renal pathology in the MRL/lpr mouse model without 
affecting systemic autoimmunity. TL1A-DR3 interactions blockade may be a novel 
strategy to counter nephritis and other organ damage in human SLE. 
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Tumour necrosis factor α TNFα) is a pleiotropic cytokine involved in key cellular 
phenotypic decisions such as death, proliferation besides its well-known role in 

immune response. Aberrant TNFα signalling is implicated in numerous pathological 
conditions including autoimmune diseases, neurological disorders, cancer. Appropriate 
therapeutic strategies to modulate the pathological conditions require insights into the 

mechanisms governing context-specific phenotypic response to TNFα. Signal 
transduction culminating in such responses is orchestrated by underlying molecular 
network of nodes such as proteins, genes) interconnected by edges such as protein-
protein, protein-gene interactions). Deciphering mechanisms) controlling specific 

response requires a holistic approach involving systematic analyses of the TNFα 
signaling network. We demonstrate a novel graph theory and ontology based approach 

for this purpose. A comprehensive, well-annotated TNFα network with 404 nodes and 
324 edges was constructed using manual curation. Dimensionality reduction via 
modularization led to identification of functionally consistent, conserved modules in 
the network that were categorized into causals, connectors and effectors. In silico 
analyses of the reduced network led to arriving at specific potential target interactions 
that may enable modulation of different phenotypes, specifically proliferation and 

inflammation. Combining intervention of these targets with TNFα treatment could be 
considered possible therapeutic strategy for certain cancers and rheumatoid arthritis. 
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Receptor-interacting protein kinase RIPK)-1 is a key mediator of tissue homeostasis. 
Together with Casp-8, RIPK1 positively and negatively regulates apoptosis, 
necroptosis and inflammation. Here we report a cell death- and inflammation-
independent function of RIPK1 and Casp-8 promoting faithful chromosome 
alignment in mitosis, and eliminating cells following prolonged mitotic arrest. Genetic 
deletion or acute pharmacological inhibition of RIPK1 or Casp-8, specifically in 
mitosis, results in severe chromosome alignment defects. These are rescued by co-
inhibition of RIPK1 kinase activity, co-deletion of Ripk1 and caspase-8 but not Tnfr1. 
Interestingly Ripk3 deletion can rescue the alignment defects only when RIPK3 is 
hyperactivated. We find that RIPK1 recruits a key-mitotic kinase, Polo-like-kinase 
PLK1), into ripoptosome complexes during normal mitosis. Here PLK1 is regulated 
by a double regulatory mechanism that finely tunes PLK1 activity and localisation to 
ensure accurate chromosome segregation. Furthermore, we find that the ripoptosome 
is also a crucial regulator of cell death triggered by anti-mitotic chemotherapeutics as 
its levels increase markedly during mitotic arrest, facilitating cell death initiation. 
Interrogation of clinical datasets suggest that profiling the ripoptosome status of 
tumours might help to predict the risk for tumour evolution and therapy response. 
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We have shown that TRAIL, a proapoptotic cytokine belonging to the TNF 
superfamily, is a potent inducer of neuronal death in animal models of Alzheimer's 
disease AD). TRAIL effects appear mediated by its death receptor 5 DR5). In fact, 
immunoneutralization of TRAIL results in restored cognitive behavior, as well as in 
silencing of an array of inflammatory molecules in the AD mouse brain. To further 
dissect the role of the TRAIL in the AD neuroinflammation, we employed Trail-r-
deficient mice following stereotactical treatment with AB or TRAIL. Hippocampal 
cells from Trail-r-deficient mice showed significant resistance to death induction by 
both AB or TRAIL as compared to cells Trail-r-proficient mice. Immunofluorescence 
experiments performed on brains indicated that activation of microglia Iba-1) and 
astrocytes GFAP) was blunted following stereotactical treatment of Trail-r-deficient 
mice with AB. Consistently, TRAIL immunoreactivity was absent in the same animals. 
Moreover, western blot analysis of hippocampal homogenates from Trail-r-deficient 
mice treated with AB, showed decreased expression of IL-1, as well as of the 
phosphorylated form of tau protein, along with reduced activation of caspase-3. 
Together, these results show that the lack of TRAIL-R is associated with a dramatic 
reduction of detrimental effects of AB, providing genetic evidence that TRAIL 
released during neuroinflammatory processes plays a major role in AB-induced 
neurotoxicity in the mouse. On the basis of these results the TRAIL system may be 
envisioned as a potential candidate for therapeutic intervention in AD. 
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26. Inhibitor of APoptosis proteins (IAPs) regulate host-bacterial mutualism in 
the skin. 
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Inhibitor of APoptosis proteins (IAPs) play a crucial role in innate immunity by 
regulating TNF and Pattern recognition receptor families. Loss of IAPs reduces 
prosurvival signalling and sensitises cells to death. Skin specific genetic deletion of the 
cellular IAPs results in early post-natal lethality. Pharmacological loss due to 
subcutaneous injection of IAP antagonist drugs smac-mimetic, (SM) induced a 
inflammatory lesional response characterised by keratinocyte apoptosis and 
production of pro-inflammatory cytokines, which is completely blocked in Tnfr1-/- 
mice and significantly ameliorated in Ripk1+/- mice. Interestingly, injection of SM into 
mice deficient in the TLR adaptor molecule Myd88 resulted in reduced keratinocyte 
death and limited lesion formation. We therefore injected SM into germ-free mice and 
we found that these mice had no response to SM. However, once introduced into a 
Specific Pathogen Free SPF) facility, the previously germ-free mice did develop skin 
lesions. We also found that administration of antibiotics to SPF mice reduced the SM 
induced lesional response. These results demonstrate that the skin flora is a key driver 
of inflammation induced by loss of IAPs. This work has identified a role of IAPs in 
maintaining the host-microbe symbiosis and may potentially lead to identification of 
new treatments for skin diseases. 
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27. K6-linked polyubiquitylation of FADD downregulates death-inducing 
signaling complex formation induced by the TNF superfamily 
 
Jinho Seo, Eun-Woo Lee, Jihye Shin, Daehyeon Seong, Young Woo Nam, Manhyung 
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Fas-associated death domain FADD) is an adaptor protein that recruits caspase-8 to 
the death ligand receptors to induce extrinsic apoptotic cell death in response to 
FASL, tumor necrosis factor TNF), and TNF-related apoptosis-inducing ligand 
TRAIL). While the complex formation between FADD and caspase-8 upon death 
stimuli has been studied in detail, post-translational modifications fine-tuning these 
processes are yet to be identified. Here, we reveal that K6-linked polyubiquitylation of 
FADD mediated by C-terminus HSC70-interacting protein CHIP) plays an important 
role in preventing death-inducing signaling complex DISC) formation, leading to the 
suppression of cell death. The DISC is comprised of death receptor, FADD, and 
caspase-8. Cells depleted of CHIP displayed higher sensitivity toward death ligands 
such as FASL and TRAIL, leading to upregulation of DISC formation. CHIP was able 
to bind to FADD and induced K6-linked polyubiquitylation of FADD, as revealed by 
ubiquitylation analyses using recombinant proteins. By mass spectrometry, we 
identified amino acid sites of FADD that are responsible for CHIP-mediated FADD 
ubiquitylation. These results imply that K6-linked ubiquitylation of FADD is an 
important anti-apoptotic signaling pathway induced by death ligands. 
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28. The Plt15 mouse strain, a new animal model for investigating necroptosis 
and its outcomes at the molecular, cellular and physiological level 
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In certain scenarios, TNFR1 and other TNF receptor superfamily members can 
trigger a form of programmed cell death called ‘necroptosis’. Necroptosis is dependent 
on the pseudokinase Mixed Lineage Kinase domain-Like MLKL), which mediates 
both the production of pro-inflammatory cytokines and the disruption of cellular 
membranes to release DAMPs. Necroptotic cell death and the ensuing inflammatory 
response play important roles in the etiology of autoinflammatory disease, the 
perpetuation of ischemia reperfusion injury and the effectiveness of anti-cancer 
chemotherapy. We have identified a mouse strain with a single base pair missense, gain 
of function mutation in the gene encoding MLKL. Mice homozygous for this mutant 
allele, Mlkl Plt15, are born at expected Mendelian ratios and are indistinguishable from 
wild type littermates, but fail to thrive and die 2-6 days after birth. These Mlkl 
Plt15/Plt15 pups exhibit elevated circulating pro-inflammatory cytokines and multi-
organ damage on histological examination, while heterozygous Mlkl Wt/Plt15 
littermates appear to suffer no harm from a single allelic dose of activated MLKL. 
Study of the Mlkl Plt15 mouse strain has not only revealed which tissue types are most 
‘primed’ to undergo necroptosis in vivo, but also provides important insights into the 
cellular mechanisms that keep MLKL’s killer activity ‘in check’. 
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Constitutive Non-Canonical NF-kappaB Signaling in Hodgkin Lymphoma  
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The nuclear factor NF)-kappaB family regulates a variety of processes including 
inflammation, lymphocyte development, anti-apoptosis and cell growth. Persistent 
activation of the canonical and non-canonical NF-kappaB pathways is a hallmark of 
the malignant Hodgkin and Reed-Sternberg cells in classical Hodgkin lymphoma 
cHL). Here, NF-kappaB regulates survival and proliferation. Several genomic lesions, 
EBV infection and paracrine stimulation are thought to contribute to this constitutive 
activation. We showed that cHL cell lines secrete a factor that can activate both NF-
kappaB pathways. Chromatographic fractionation of the cHL culture supernatant and 
subsequent mass spectrometry identified lymphotoxin-alpha LTA) as the NF-kappaB 
activating factor. LTA secretion seems to be specific to cHL, as almost all investigated 
cHL cell lines and none of the non-HL cells secreted this cytokine. We further 
demonstrated that LTA and its receptor TNFRSF14 are direct targets of the non-
canonical pathway in cHL cells. Inhibition of LTA using neutralizing agents blocked 
NF-kappaB activation by the cHL supernatant completely, showing that LTA is the 
main NF-kappaB inducing agent in the supernatant. Since this factor is directly 
regulated by NF-kappaB and, in turn, can activate this pathway, we propose that LTA 
maintains the persistent activation of NF-kappaB in cHL cells in a continuous 
feedback loop. 
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30. Loss of cIAP1 but not cIAP2 in the tumor microenvironment disfavors 
cancer metastasis 
 
Lazaros Vasilikos, Kay Haenggi and W. Wei-Lynn Wong 
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Cancer patients usually succumb to their disease due to metastasis and not the primary 
tumor. Data from embryonic studies of cIap1/2 deletion and the use of Smac mimetics 
suggest that endothelial cells may require cIAPs for survival. Little is known about the 
role of cIAP1 in the tumor microenvironment during metastasis. We used syngeneic 
tumor models, to investigate the role of cIAP1 and cIAP2 in later stages of metastasis, 
namely extravasation and tumor colonization. Our data shows that the number of 
tumor colonies in the lungs of ciap1-/- but not ciap2-/- mice is significantly reduced 
compared to wild type mice. However, no differences in the tumor growth was seen in 
ciap1 KO compared to wild type mice when the cells were injected subcutaneously 
suggesting the decrease in tumor colonies in the lungs of ciap1-/- mice was not due to 
rejection by the mouse immune system. Loss of cIAP1 in the hematopoietic 
compartment using vav-cre transgenic mice showed the stromal compartment was key 
to the ability of the tumor cells to extravasate and form tumor nodules in the lung. 
Our results from in vitro transmigration and permeability assays revealed that primary 
ciap1-/- endothelial cells form a stronger barrier against the migration of cancer cells or 
a fluorescent-labeled dextran probe, respectively. Our results suggest Smac mimetics 
may reduce tumor metastasis by altering the endothelial barrier and inhibiting the 
ability of tumor cells to extravasate. 
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31. The signaling adaptor TRAF1 negatively regulates Toll-like receptor 
signaling and this underlies its role in rheumatic disease 
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TRAF1 is a signaling adaptor known for its role in tumor necrosis factor receptor-
induced cell survival. Here we show that monocytes from healthy human subjects with 
a rheumatoid arthritis-associated single-nucleotide polymorphism SNP) in the TRAF1 
gene express less TRAF1 protein but greater amounts of inflammatory cytokines in 
response to lipopolysaccharide LPS). The TRAF1 MATH domain binds directly to 
three components of the linear ubiquitination LUBAC) complex, SHARPIN, HOIP 
and HOIL-1, to interfere with the recruitment and linear ubiquitination of NEMO. 

This results in decreased NF-κB activation and cytokine production, independently of 
tumor necrosis factor. Consistent with this, Traf1-/- mice show increased susceptibility 
to LPS-induced septic shock. These findings reveal an unexpected role for TRAF1 in 
negatively regulating Toll-like receptor signaling, providing a mechanistic explanation 
for the increased inflammation seen with a disease-associated TRAF1 SNP. Supported 
by grants from the Canadian Institutes of Health Research CIHR). 
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formation upon target binding 
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IgG antibodies can organize via specific intramolecular Fc-Fc interactions into ordered 
hexamers after antigen binding on a cell surface. We identified Fc mutations that 
enhance such antigen-dependent hexamerization while retaining solution-
monomericity and developability characteristics of regular human IgG1 molecules 
(HexaBody® technology). This technology was applied to two non-competing anti-
DR5 antibodies by introducing the E430G mutation in the IgG1 Fc-domain referred 
to as Hx-DR5-01 and Hx-DR5-05), with the aim to induce enhanced receptor 
clustering and antibody-dependent outside-in signaling of DR5 on cancer cells. Hx-
DR5-01 and Hx-DR5-05 induced increased caspase-mediated cell death compared to 
their wild type IgG1 counterparts, and the combination of Hx-DR5-01 and Hx-DR5-
05 (referred to as Hx-DR5-01/05) was found to be more potent than either HexaBody 
molecule alone. Potency of Hx-DR5-01/05 was dependent on Fc:Fc interactions, but 
independent of secondary crosslinking. Potent anti-tumor activity was observed in 
xenograft models derived from multiple solid cancers. Efficacy of Hx-DR5-01/05 was 
shown to be further enhanced in combination with therapeutic agents from different 
classes both in vitro and in vivo. In summary, Hx-DR5-01/05 induced potent DR5 
agonist activity through intermolecular IgG Fc:Fc interactions and dual epitope 
targeting. The promising pre-clinical results support the selection of Hx-DR5-01/05 
for clinical development for the treatment of cancer. 
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33. Induction of CD137 expression by Epstein-Barr Virus facilitates immune 
escape of infected cells 
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The tumour necrosis factor (TNF) receptor family member CD137 (4-1BB, 
TNFRSF9) is a co-stimulatory molecule expressed on activated T cells. Its ligand 
CD137L (4-1BBL, TNFSF9) is constitutively expressed on most antigen-presenting 
cells (APCs), and reverse signalling through CD137L augments the activity of APCs. 
Previous studies in our lab had shown that ectopic CD137 expression on Hodgkin and 
Reed Sternberg HRS) cells in Hodgkin lymphoma leads to a downregulation of surface 
CD137L on surrounding APCs. This reduces T cell co-stimulation by CD137, 
resulting in diminished IFN-gamma secretion and enabling an escape of HRS cells 
from a type 1 immune response. Several intracellular pathogens are also known to 
induce CD137 expression and it has been reported that CD137 expression is induced 
in Epstein-Barr Virus (EBV)-positive cells from patients with EBV-positive T or NK 
cell lymphoproliferative diseases. In this study, we show that CD137 expression is 
upregulated shortly after nucleofection of mRNA encoding the EBV latent membrane 
protein 1 LMP1) in peripheral T cells isolated from healthy donors and persists for 
several hours even after LMP1 expression has diminished. Furthermore, co-culture of 
these CD137-induced T cells with various CD137L-expressing monocytic and B cell 
lines leads to a decrease in surface CD137L expression on the cell lines. Our data 
suggests that similar to HRS cells, intracellular pathogens, such as EBV, utilise ectopic 
CD137 expression as a means to downregulate CD137L on APCs in order to evade a 
cellular, type 1 immune response.  

“There are always a few tigers roaming about Singapore, and they kill on an average a Chinaman 
every day, principally those who work in the gambir plantations, which are always made in newly-
cleared jungle. We heard a tiger roar once or twice in the evening, and it was rather nervous work 
hunting for insects among the fallen trunks and old sawpits when one of these savage animals might be 
lurking close by, awaiting an opportunity to spring upon us.” 

Alfred Russel Wallace; The Malay Archipelago 
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34. Distinct portions of the B cell cytokine BAFF mediate receptor binding and 
receptor activation 
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BAFF and APRIL (A Proliferation-Inducing Ligand) are two members of the TNF 
family mainly involved in B cell physiology. BAFF is expressed by myeloid cells and by 
radiation-resistant stromal cells of secondary lymphoid organs. Soluble BAFF adopts 
the usual trimeric form of a TNF-family ligand but it is the only member of the family 
that can also further oligomerize via polar interactions between flap loops. BAFF and 
APRIL share two receptors: TACI transmembrane activator and cyclophilin ligand 
interactor) and BCMA (B-cell maturation antigen) and BAFF also binds to BAFF 
receptor (BAFFR) with high affinity. Residues in the flap loop are highly conserved in 
most species suggesting a possible important role for this interface. Therefore we 
designed mutants preventing flap-flap interactions and we studied the effect of these 
mutations on the binding and activation of the receptors in vitro and in vivo in a 
knock-in mouse. Our results indicate that flap-flap interactions are dispensable for 
receptor binding but are essential to engage a signal through BAFFR. Indeed knock-in 
mice lacked mature B cells and resembled BAFF ko mice, except that B cells could be 
rescued in knock-in mice by crosslinking the endogenous BAFF with anti-mBAFF 
antibodies. 
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The linear ubiquitin chain assembly complex (LUBAC) is composed of three proteins: 
HOIL-1, SHARPIN and HOIP, which is the catalytically active component. LUBAC 
activity is crucial for maintaining the balance between TNF-induced gene activation 
and cell death. SHARPIN-deficient mice develop chronic proliferative dermatitis 
(cpdm) which is caused by exacerbated TNF-mediated cell death. On the other hand, 
we recently showed that both constitutive and Tie2-Cre-driven deficiency in HOIP 
leads to TNFR1-mediated excessive endothelial cell death resulting in defective 
vascularisation and embryonic lethality at mid-gestation (E10.5). This phenotype 
resembles that of animals deficient in components of the cell death pathway such as 
caspase-8, FADD and FLIP, suggesting that LUBAC enables normal development by 
interfering with aberrant cell death during embryogenesis. It is presently unclear which 
precise modes of cell death are responsible for the lethality of LUBAC-deficient 
embryos. For this purpose we are testing the interplay between LUBAC and key 
components of apoptosis and necroptosis at both, the cellular and organismal level. 
Our most recent results regarding the role of HOIL-1, as compared to HOIP, in 
regulating TNF-mediated cell death in vivo and in vitro will be presented. 
Additionally, the surprising embryonic lethality of HOIL-1-deficient mice and an 
intriguing interplay between LUBAC, Caspase-8 and RIPK1 and RIPK3 will be 
revealed. 
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Death receptor 6 (DR6/TNFRSF21) is a death domain-containing receptor of the 
TNFR superfamily with its putative ligand being the Amyloid Precursor Protein 
(APP). It was reported that DR6 plays vital roles in axonal pruning, neuronal cell 
death, negatively regulating oligodendrocyte survival, maturation and myelination. In 
this study, we document high expression of DR6 transcripts in human plasmacytoid 
dendritic cells pDCs) compared to other immune cells by microarray and nanostring 
gene expression analysis. Protein expression levels of DR6 using Western blot analysis 
of purified pDCs detected a band at ~70kDa. Flow cytometric analysis showed low 
cell surface expression of DR6 on pDCs. Treatment with increasing doses of the 
amino terminal fragment of APP (N-APP) did not have an effect on cell survival, 
regulation of cell surface maturation markers and cytokine secretion in pDCs. 
Confocal microscopy led to the discovery of the receptor’s localization within the 
nucleus of pDCs. Ectopic expression studies indicate that nuclear localization is 
regulated by post-translational modification of the DR6 protein. These studies 
highlight potentially the novel role of DR6 in pDCs nuclear biology. 
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37. Unrestrained CYLD-mediated TNF cytotoxicity causes multi-organ 
inflammation in SHARPIN-deficient mice 
 
Rosalind Ang 
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TNF was identified initially as a factor that can kill tumor cells. However, the vast 
majority of primary and transformed cells are resistant to TNF-mediated killing. Thus, 
the biological role of TNF-mediated cytotoxicity remains unclear. The resistance to 

this death has been largely attributed to the induction of NF-κB. We have previously 

shown that an early NF-κB-independent mechanism also exists to keep such death in 
check. This early cell death checkpoint is dependent on non-degradative ubiquitylation 
of RIPK1, which prevents RIPK1 from becoming a potent death-inducing molecule. 
We now provide evidence that linear ubiquitylation-dependent inhibition of CYLD, 
the RIPK1 deubiquitylase, is essential for maintaining this early cell death checkpoint. 
Cells deficient in SHARPIN, a component of the linear ubiquitylation machinery, 
exhibited enhanced TNF-induced apoptosis and necroptosis, which is abolished when 
Cyld is also deleted. RIPK1-containing death inducing signaling complex fails to form 
in these Sharpin-/-Cyld-/- cells. In vivo, the multi-organ inflammation observed in the 
Sharpin-/- mice was reversed in Sharpin-/-Cyld-/- double-deficient mice. These results 
demonstrate that linear ubiquitylation functions to prevent CYLD/RIPK1-dependent 
death during TNFR1 signaling and now provide genetic knowledge to dissect the 
biological role of TNF-mediated cytotoxicity. Tissue-specific deletion of Cyld in 
Sharpin-/- mice will also be discussed. 

FEMALE HORNBILL, AND YOUNG BIRD 
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Ca2+ -CaMKII-Dependent Akt/mTOR Pathway 
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Cadmium (Cd), an environmental and industrial pollutant, affects the nervous system 
and consequential neurodegenerative disorders. Recently we have shown that celastrol 
prevents Cd-induced neuronal cell death partially by suppressing Akt/mTOR pathway. 
However, the underlying mechanism remains to be elucidated. Here we show that 
celastrol attenuated Cd-elevated intracellular free calcium ([Ca2+]i ) level and apoptosis 
in neuronal cells. Celastrol prevented Cd-induced neuronal apoptosis by inhibiting 
Akt-mediated mTOR pathway, as inhibition of Akt with Akt inhibitor X or ectopic 
expression of dominant negative Akt reinforced celastrol's prevention of Cd-induced 
phosphorylation of S6K1/4E-BP1 and cell apoptosis. Furthermore, chelating 
intracellular Ca2+ with BAPTA/AM or preventing [Ca2+]i elevation using EGTA 
potentiated celastrol's repression of Cd-induced [Ca2+]i elevation and consequential 
activation of Akt/mTOR pathway and cell apoptosis. Moreover, celastrol blocked Cd-
elicited phosphorylation of CaMKII, and pretreatment with BAPTA/AM or EGTA 
enhanced celastrol's suppression of Cd-increased phosphorylation of CaMKII in 
neuronal cells, implying that celastrol hinders [Ca2+]i -mediated CaMKII 
phosphorylation. Inhibiting CaMKII with KN93 or silencing CaMKII attenuated Cd 
activation of Akt/mTOR pathway and cell apoptosis, and this was strengthened by 
celastrol. Taken together, these data demonstrate that celastrol attenuates Cd-induced 
neuronal apoptosis via inhibiting Ca2+ -CaMKII-dependent Akt/mTOR pathway. Our 
findings underscore that celastrol may act as a neuroprotective agent for the 
prevention of Cd-induced neurodegenerative disorders. 
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The absence of tumor necrosis factor (TNF) causes lethal infection by Leishmania major 
L.major) in normally resistant mice (C57BL/6J B6.WT) mice, but the underlying 
mechanism has so far remained elusive. We found B6.WT mice without the TNF gene 
B6.Tnf-/- displayed not only non-healing cutaneous lesion but also serious liver 
infection upon L.major infection. The enlarged liver showed increased inflammation 
and harboured a new monocyte-derived-macrophage population 
CD45+F4/80+CD11bhiLy6Clow. This population continuously accumulated and 
typically displayed a M2-macrophage phenotype with high expression of CD206, 
Arginase-1, and IL-6. Of note, IL-6 is normally considered as a pro-inflammatory 
cytokine, but it has been assigned as an anti-inflammatory cytokine. TNF induced 
increased IL-6 expression and up-regulated M-CSF receptor expression downstream. 
The elevated IL-6-level skewed macrophage differentiation from monocyte to 
dendritic cells. Furthermore, TNF inhibited IL-6-induced both gp130-STAT3 and IL-
4-STAT6 signalling activation, thereby abrogating IL-6-facilitated M2 macrophage 
polarization. Therefore, our results may set the basis to investigate the role of IL-6 
signaling in macrophage polarization in the condition where the absence of TNF is 
also of critical important during cutaneous leishmaniasis, and potentially explain the 
increased risk of opportunistic infection and relapses in patients receiving anti-TNF 
treatment. 
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Necroptotic cell death is initiated by receptor-interacting protein kinase-3 (RIPK3) 
phosphorylation of mixed-lineage kinase domain-like protein (MLKL), resulting in 
disruption of the plasma membrane. The subsequent release of proinflammatory 
mediators is thought to cause inflammation in necroptotic disease models. However, 
MLKL signaling can also promote inflammation by activating the nucleotide-binding 
oligomerization domain (NOD)-like receptor protein 3 (NLRP3) inflammasome to 

recruit ASC and trigger caspase-1 processing of interleukin-1β (IL-1ß). We show that 
MLKL-induced activation of NLRP3 requires i) the death effector four-helical bundle 
of MLKL, ii) oligomerization and association of MLKL with cellular membranes, and 
iii) a reduced intracellular potassium concentration. Although genetic or 

pharmacological targeting of NLRP3 or caspase-1 prevented MLKL-induced IL-1β 
secretion, they did not prevent necroptotic cell death. Gasdermin-D, the pore-forming 

caspase-1 substrate required for efficient pyroptosis and IL-1β release, was not 

essential for MLKL-dependent death or IL-1β secretion. MLKL activates NLRP3 cell-
intrinsically prior to cell lysis, as shown by imaging of ASC speck formation. Finally, 
we show that necroptotic activation of NLRP3, but not necroptotic cell death alone, is 
necessary for the activation of NF-B in healthy bystander cells. Thus, demonstrating 
the potential importance of NLRP3 inflammasome activity as a driving force for 
inflammation in MLKL-dependent diseases. 

mailto:Stephanie.Conos@UniSA.edu.au


90 

41. Molluscum contagiosum virus MC159 protein inhibits NEMO 

polyubiquitination to prevent TNF-induced NF-κB activation 
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TNF is anti-viral because TNF-TNFR1 interactions activate NF-κB. Viruses encode 
proteins to antagonize TNF-mediated immune responses. Molluscum contagiosum 
virus MCV) is a dermatotropic poxvirus that causes persistent skin neoplasms. MCV 
lesions persist because of virally-encoded immune evasion molecules. The MCV 

MC159 protein suppresses TNF-mediated NF-κB activation via interactions with the 
NEMO subunit of the IKK complex. Binding of MC159 to NEMO does not disrupt 
the IKK complex, implying that MC159 prevents IKK activation via an as-yet-
identified strategy. Here, we demonstrated that MC159 inhibited NEMO 
polyubiquitination, a post-translational modification required for IKK and 

downstream NF-κB activation. cIAP1 is a cellular E3 ligase that ubiquitinates NEMO. 
Mutational analyses revealed that MC159 and cIAP1 each bind to the same NEMO 
region, suggesting that MC159 may competitively inhibit cIAP1-NEMO interactions. 
Indeed, MC159 prevented cIAP1-NEMO interactions. MC159 also diminished 

cIAP1-mediated NEMO polyubiquitination and cIAP1-induced NF-κB activation. 
These data suggest that MC159 competitively binds to NEMO to prevent cIAP1-
induced NEMO polyubiquitination. To our knowledge, this is the first report of a viral 
protein to disrupt NEMO-cIAP1 interactions to strategically suppress IKK activation 
during TNF signaling. Thus, MC159 inhibits NEMO polyubiquitination to manipulate 
the host cell environment to the benefit of the virus. 
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Microbial infections are associated with depletion of homeostatic chemokines that 
restrict homing of naïve lymphocytes in reactive secondary lymphoid organs (SLOs). 
It remains unclear how inflammation per se modulates these processes. Lymphotoxin-

beta receptor (LTβR) present on lymphoid stromal cells engages the noncanonical 

NF-κB pathway to mediate RelB-dependent expressions of these chemokines. In this 
pathway, NIK promotes partial proteolysis of p100 into p52 that induces nuclear 

translocation of the RelB NF-κB heterodimers. Here, we show that TNF accumulated 
upon non-infectious immunization of mice downregulates these chemokines. 

Mechanistically, TNF inactivated NIK in LTβR-stimulated cells and induced the 
synthesis of Nfkb2 mRNA encoding p100; these together potently accumulated 

unprocessed p100, which sequestered the pre-existing RelB activity as inhibitory IκB∆. 
Finally, a lack of p100 restored homeostatic chemokine expressions and lymphocyte 
ingress in immunized Nfkb2-/- mice. Collectively, our data suggest that TNF mediated 

multitier regulation of non-canonical NF-κB pathway might impact homeostatic 
lymphocyte trafficking and immune functions during dynamic inflammatory signaling. 
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Langerhans Cells (LCs) are tolerogenic Dendritic Cells (DCs) capable of inducing 
peripheral tolerance. To do so, LCs acquire antigen within the epidermis and migrate 

across the laminin-rich basement membrane (BM) in an α6-integrin-dependent 
manner, through the lymphatic vessels and into the draining lymph nodes to stimulate 
peripheral Tregs. Using the mouse model of atopic dermatitis, we showed that upon 
skin application of the weak hapten 2,4-dinitrothiocyanobenzene (DNTB), Talin1-
deficient LCs were unable to transverse the epidermal basement membrane in an 
integrin-dependent manner, resulting in attenuated tolerance against the strong 
allergen 2,4-dinitrofluorobenzene (DNFB). Interestingly, not only are Talin1-deficient 
LCs trapped in the epidermis, they also appear to be phenotypically immature as 
revealed by the reduced levels of surface MHCII and co-stimulatory molecules, and 
higher expression of surface E-cadherin. The levels of pro-inflammatory cytokines, in 

particular IL-1β, were significantly reduced in cultured epidermis isolated from mice 
with Talin1-deficient DCs. Taken together, our data demonstrated the importance of 
Talin1 in regulating the integrin-dependent migration of LCs across the BM and also 
hinted at the potential role of Talin1 in pathways regulating the activation of DCs. 

“One of the most curious and interesting 
reptiles which I met with in Borneo was a 
large tree-frog, which was brought me by one 
of the Chinese workmen. He assured me that 
he had seen it come down in a slanting 
direction from a high tree, as if it flew. On 
examining it, I found the toes very long and 
fully webbed to their very extremity, so that 
when expanded they offered a surface much 
larger than the body. The forelegs were also 
bordered by a membrane, and the body was 
capable of considerable inflation.”  
Alfred Russel Wallace;  
The Malay Archipelago 
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Anti-tumor necrosis factor alpha (TNF-α) therapy is widely used in treatment of 
psoriasis, especially for those patients with severe side effects to the traditional 
medicines. However, there are significant individual difference for the efficacy and 
adverse reaction, and the mechanism of inadequate response or treatment failure 

remains unclear. To characterize the effects of anti-TNF-α treatment on the global 
gene expression of psoriasis patients, we compared the RNA microarray expression 
data of 6 psoriasis patients (before and after treatment) who were treated with 
etanercept, and figured out the treatment response gene markers and their functions. 
We proposed to use gene co-expression modules to filter the differential expressed 
genes (DEGs) as gene markers to classify the samples before and after treatment. 
Experimental results show that the module DEGs are good signatures to discriminate 
the groups before and after treatment, and also, they share more biological relevant 
functions. The GO pathways enriched from these module DEGs include: TOR 
signalling, positive regulation of CD4-positive, alpha-beta T cell activation, interferon-
gamma production regulation of TNF-mediated signaling pathway, and positive 
regulation vascular endothelial growth factor production. Especially, the TNF-related 
pathways such as skin epidermis development, regulation of interleukin-6 production, 
and negative regulation of immune effector process are significantly enriched. This is 

consistent with previous knowledge that TNF-α is a pro-inflammatory cytokine that 
amplifies inflammation through facilitating entry of inflammatory cells into lesional 
skin and stimulating keratinocyte production of other pro-inflammatory mediators. 
Our study suggested that the module DEGs and the enriched pathways are potential 

markers for the mechanism of treatment response of TNF-α inhibitors for psoriasis. 
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Tumour necrosis factor (TNF) is an essential, pro-inflammatory cytokine that 
regulates monocyte differentiation in a model of parasitic infection. In order to 
investigate the role TNF in monocyte differentiation during a bacterial (Listeria 
monocytogenes) infection, we injected wild-type and B6.Tnf-/- mice with L. 
monocytogenes and the innate immune response was analysed. In B6. Tnf-/- mice we 
found similar numbers of CCR2+Ly6Chi monocytes while the number of 
CCR2+Ly6Clow monocytes was decreased. Interestingly, TNF deficient 
CCR2+Ly6Chi monocytes produced iNOS at WT level but displayed the phenotype 
of alternatively activated monocytes expressing increased levels of Arg1 and TGM2. In 
addition, we identified that CCR2+Ly6Clow monocytes expressed more Arg1 and 
TGM2 than CCR2+Ly6Chi monocytes, indicating an alternative activation also in 
CCR2+Ly6Clow monocytes. Furthermore, in response to the alternative activation of 
monocytes in B6. Tnf-/- mice, the number of splenic neutrophils and the titer of the 

pro-inflammatory cytokine IL-1  were increased. Taken together, our study indicates 
that TNF orchestrates immune responses to bacterial infection and its role in the 
suppression of central molecules of the M2 signature such as Arg1 seems to be a 
general phenomenon. 
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Necroptosis is a type of programmed cell death with great significance in many 
pathological processes. It can be triggered by tumor necrosis factor-a (TNF). It is 
known that mitochondrial reactive oxygen species (ROS) promote necroptosis, and 
that kinase activity of receptor interacting protein 1 (RIP1) is required for TNF-
induced necroptosis. However, how ROS function and what RIP1 phosphorylates to 
promote necroptosis are largely unknown. Here we show that RIP1 directly senses 
ROS via three crucial cysteines (C257, C268 and C586) and is subsequently 
autophosphorylated on serine residue 161 (S161). The major function of RIP1 kinase 
activity in TNF-induced necroptosis is to autophosphorylate S161. This specific 
phosphorylation then enables RIP1 to efficiently recruit RIP3 to form functional 
necrosome, a must complex for necroptosis. Since the induction of ROS is known to 
require RIP3 in necrosome, ROS therefore function in a positive feedback circuit in 
necroptotic pathway. 

GRAMMATOPHYLLUM, A GIGANTIC 
ORCHID 

Alfred Russel Wallace; 
The Malay Archipelago 
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TNFR1 activation is known to mediate signalling through the formation of the 
activation core complex leading to induction of either pro-or anti-apoptotic molecules. 
Dynamic behaviour of ligand- receptor binding is known to play a role in controlling 
signalling output and ultimately cell response. The binding mechanism of TNF-

α:TNFR1 complex is likely to be heterogeneous and the potential impact of this on 
downstream functions remains controversial. Recent advances in imaging techniques 
such as high-speed fluorescence lifetime imaging, single-molecule imaging and tracking 
microscopy have allowed analysis of such dynamic events that are impossible to 
dissect biochemically. In this work we used novel high-speed time-correlated single-
photon counting Fluorescence lifetime imaging microscopy (FLIM) to measure 
Förster resonance energy transfer (FRET) as a tool to study receptor-receptor 

molecular interactions of WT and Δ death domain (DD) TNFR1 in presence and 

absence of TNF-α. mEos2 photo-convertible fluorophore was also fused to WT and 

ΔDD TNFR1 to characterise receptor diffusion and the clustering at the plasma 

membrane, with and without TNF-α stimulation. This multimodal and 
multidisciplinary approach enables us to accurately determine, at the single-molecule 

level, on/off rates, oligomerisation states and downstream signalling of TNF-α-driven 
TNFR1 interactions. Data arising from this study will allow a greater understanding of 
the key elements required for TNFR1 signal initiation. 
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Receptor-interacting kinase-3 (RIP3) is a key regulator of necroptosis. It has been 
shown that the expression of RIP3 is silenced in most cancer cells and tissues due to 
genomic methylation. However, the regulatory mechanisms controlling RIP3 
expression in cancer cells have not been fully elucidated. Here, we report that Sp1, a 
well-characterized zinc-finger transcription factor, directly regulates RIP3 expression 
in cancer cells. Knockdown of endogenous Sp1 significantly decreases the 
transcription of Rip3, thereby further inhibiting necroptosis. The re-expression of 
wild-type Sp1, but not the loss-of-function zinc finger domain Sp1 mutant, restores 
the necroptotic response. In addition, knockdown of epigenetic regulator UHRF1 in 
RIP3-null cancer cells reduces the methylation level of the Rip3 promoter. This effect 
is sufficient to trigger the expression of RIP3 in RIP3-null cancer cells. The induced 
expression of RIP3 by UHRF1 RNAi depends on the presence of Sp1. Remarkably, 
the ectopic expression of RIP3 in RIP3-null cancer cells results in a decrease in tumor 
growth in mice. Therefore, our findings offer insights into RIP3 expression control in 
cancer cells and suggest an inhibitory effect of RIP3 on tumorigenesis. 

mailto:Yangck222@163.com


98 

49. Targeting CD137 on T cells for treatment of autoimmune diseases 
 
Emily Nickles1, Cheng-I Wang2, Eve Ngoh2, Peter Cheung3, 4, Wan Lu Pang1, Sakthi 
Rajendran1, Yen Leong Chua5 and Herbert Schwarz1 
phsepn@nus.edu.sg 
 
1Departments of Physiology and Immunology Programme, National University of 
Singapore, Singapore  
2Singapore Immunology Network; Agency for Science, Technology and Research 
A*STAR), Singapore  
3Division of Rheumatology, Department of Medicine, National University Health 
System, Singapore  
4Yong Loo Lin School of Medicine, National University of Singapore, Singapore  
5Department of Microbiology, Yong Loo Lin School of Medicine, National University 
of Singapore, Singapore 
 
Autoimmune diseases are due to a break in immune tolerance, resulting in 
inflammation and tissue damage. T cells play a key role in mediating autoimmune 
diseases and T cell targeted therapies come to focus as an approach to reduce 
inflammation in autoimmune diseases. CD137 is a costimulatory molecule expressed 
on T cells upon activation while its ligand, CD137L, is constitutively expressed on 
antigen-presenting cells. Emerging evidence has shown that CD137 signaling in T cells 
promotes inflammation by producing proinflammatory cytokines such as IFN-gamma. 
Here, we describe four novel clones of anti-human CD137 antibodies as potential 
blockers of CD137-CD137L interaction to dampen inflammation in autoimmune 
diseases. Functional activities of anti-CD137 antibodies were investigated using 
activated peripheral blood mononuclear cells from healthy and rheumatoid arthritis 
RA) donors. These antibodies elicit an antagonistic costimulatory effect on T cells, as 
evidenced in a decrease in T cell proliferation and IFN-gamma. Activation of T cells 
from RA patients was successfully dampened in the presence of anti-CD137 
antibodies. The potency of these antibodies were assessed in a surrogate mouse model. 
Reduction of anti-human IgG and anti-OVA IgG titers were observed upon antibody 
treatment. With our in vitro and in vivo data, we show that our anti-CD137 antibodies 
possess antagonistic effects in inhibiting CD137 signaling in T cells, suggesting that 
they should be further evaluated for treatment of autoimmune diseases. 
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Acute Myeloid Leukaemia (AML) is an aggressive disease characterised by low overall 
survival 5,700 clinically relevant compounds in combination with birinapant in 
resistant human and murine AML cell lines to investigate whether these combinations 
can induce potent leukaemic cancer cell death. Twelve top hit compounds were 
identified that synergistically kill leukaemic cells at low concentrations, with 
preliminary results suggesting combination mediated cell death is dependent on TNF 
receptor 1, TNF and RIPK1. These novel combinations offer exciting potential as 
anticancer therapies utilising diverse signaling pathways previously undescribed. 
 

“One of my chief objects in coming to stay at 
Simunjon was to see the Orangutan (or great man-
like ape of Borneo) in his native haunts, to study his 
habits, and obtain good specimens of the different 
varieties and species of both sexes, and of the adult 
and young animals. In all these objects I succeeded 
beyond my expectations, and will now give some 
account of my experience. 
 

I heard that one was feeding in a tree in the swamp 
just below the house, and, taking my gun, was 
fortunate enough to find it in the same place. As 
soon as I approached, it tried to conceal itself among 
the foliage; but, I got a shot at it, and the second 
barrel caused it to fall down almost dead, the two 
balls having entered the body. This was a male, 
about half-grown, being scarcely three feet high.” 
Alfred Russel Wallace; 
The Malay Archipelago 
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Regulation of cell death signaling is critical for the maintenance of homeostasis and 
prevention of disease. A caspase-independent regulated form of cell death called 
necroptosis is rapidly emerging as an important mediator of a number of human 
pathologies including inflammatory bowel disease and ischemia reperfusion organ 
injury. Activation of necroptotic signaling through TNF signaling or organ injury leads 
to the activation of kinases RIP1 and RIP3 and culminates in inflammatory cell death. 
We found that necroptotic cell death is regulated by phosphorylation and 
ubiquitination of RIP1 in the necrosome. Using immunoaffinity enrichment and mass 
spectrometry, we profiled phosphorylation and ubiquitination events on RIP1 that are 
triggered during necroptotic signaling. Mutation of a necroptosis-related ubiquitination 
site on RIP1 reduced necroptotic cell death and RIP1 ubiquitination and 
phosphorylation, and disrupted the assembly of RIP1 and RIP3 in the necrosome 
suggesting that necroptotic RIP1 ubiquitination is important for maintaining RIP1 
kinase activity in the necrosome complex. Interestingly, mutation of RIP1 
autophosphorylation site abrogates RIP1 kinase activity in vitro. However, mutation 
of autophosphorylation site does not impede necroptotic signaling suggesting that 
RIP1 kinase activity is not required for all aspects of necroptotic cell death. Together, 
these data reveal that coordinated and inter-dependent RIP1 phosphorylation and 
ubiquitination within the necroptotic complex regulate necroptotic signaling and cell 
death. 

mailto:evgenyv@gene.com


101 

52. Regulation of systemic inflammatory responses via selectively impairing the 
Myddosome complex formation by a novel brazilin analogue 
 
Gang-Min Hur 
gmhur@cnu.ac.kr 
 
Department of Pharmacology, College of Medicine, Chungnam National University, 
266 Munhwa-ro, Daejeon 35015, Republic of Korea 
 
A specific small molecule inhibitor of the TLR4 signaling complex at the upstream 

level of IKK would provide a therapeutic target against NF-κB-mediated 
inflammatory disease. In this study, using a cell-based ubiquitination assay of IRAK1 
for chemical library with a series of structural analogues of brazilin, a novel small 
molecule, 2-hydroxy-5,6-dihydroisoindolo[1,2-a]isoquinoline-3,8-dione (IinQ) was 

identified as a selective and potent inhibitor of IRAK1-dependent NF-κB activation 
upon TLR4 ligation. In RAW264.7 macrophages, IinQ drastically suppressed 
activation of upstream IKK signaling events including the membrane-bound IRAK1 
ubiquitination and IKK phosphorylation by TLR4 ligand, resulting in reduced 

expression of proinflammatory mediators including IL-6, TNF-α and NO. Analysis of 
upstream signaling events further confirmed that IinQ disrupts the MyD88-IRAK1-
TRAF6 complex formation by LPS, without affecting TLR4 oligomerization. 
Moreover, intravenous administration of IinQ significantly reduced lethality and 
attenuated systemic inflammation responses in in-vivo mouse model of endotoxin 
shock after LPS challenge. Thus, IinQ represents a novel class of brazilin analogue 
with improved potency and selectivity in disrupting the Myddosome complex 
formation in TLR4 signaling, which indicating IinQ as a promising therapeutic 
candidate for treatment of systemic inflammatory diseases. 
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Programmed, or “regulated” necrosis is distinguished from classical necrosis, which is 
initiated downstream of many cellular stressors, including the signaling events 
activated by death receptor ligands, such as TNF, FasL, or TRAIL. Receptor-
interacting protein kinase 3 (RIP3 or RIPK3) is a central player in regulated necrosis 
called necroptosis. RIP3 is an essential downstream partner for RIP1 in most forms of 
programmed necrosis, and interacts with RIP1 through a homotypic interaction motif 

RHIM). The resulting interaction can create a -amyloid-like filamentous structure 
with the result that necrosis is slightly inhibited by amyloid dyes. The kinase activity of 
RIP3 is required for downstream signaling events in necrotic cell death. While signal-
inducible RIP3 activation mechanisms have been extensively characterized, the 
regulation process of RIP3 level remain poorly understood. In the present study, we 
found molecular mechanism which regulates RIP3 expression level to control 
spontaneous necroptosis. RIP3 was ubiquitinated and degraded by proteasome-
dependent manner. For the process, RIP3 was recognized their specific 
phosphothreonine motifs by E3 ubiquitin ligase which has distinct substrate 
specificities. Our data indicates regulation of RIP3 level in cells is a way to inhibit 
spontaneous necroptosis which occurs by auto-phosphorylation of RIP3. A better 
understanding of the regulation of post-translational modification of RIP3 may 
provide further insight, and help to the development of drugs for various necroptosis-
related diseases. 
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Multiple sclerosis (MS) is a neuroinflammatory disease characterized by the infiltration 
of immune cells into the central nervous system with subsequent demyelination and 
neuronal degeneration. CD137 and CD137 ligand (CD137L) are potent regulatory 
molecules of the immune system. Immunohistochemical staining of post-mortem 
brain tissues from MS patients demonstrates the presence of CD137-expressing cells, 
which are mostly found adjacent to inflammatory T and B cells in perivascular regions. 
Opal multiplex immunofluorescence staining confirms the presence of CD137-
expressing cells, co-localizing with CD19-positive B cells. CD137 is expressed during 
different stages of human MS especially in the acute lesion, with some of the CD137-
expressing cells being B cells. To explore the mechanism of CD137 expression in B 
cells, the role of latent membrane protein-1 (LMP-1) in Epstein-Barr virus EBV) 
infection is studied. After electroporation of LMP-1, CD137 expression is induced in 

two EBV-negative B cell lines (BJAB and DG-75). Levels of IFNγ and IFNα are 
higher in LMP-1-electroporated BJAB with PBMCs, suggesting an underlying Th1 
response. The level of monocyte chemoattractant protein-1 (MCP-1) is very high in 
LMP-1-electroporated BJAB when co-cultured with PBMCs while in the controls 
levels are very low, suggesting possible role in monocyte activation. Future work will 
address the contribution of CD137 and CD137L to MS pathogenesis. 

mailto:e0011346@u.nus.edu


104 

55. RIP3 activation by Glucose Deprivation involves Cancer Cell Death 
 
Hyun-Jin Noh 1,2, Han-hee Park1,2, Seung-Jae Oh1,2, Iseul Yoo1,2, Yu-Jin Ha1,2, Jae-Jin 
Kim1 and You-Sun Kim1,2 
simuner@naver.com 
 
1Department of Biochemistry, Ajou University School of Medicine,  
2Department of Biomedical Sciences, Graduate School, Ajou University, Suwon, 
Korea 
 
The receptor-interacting serine-threonine kinase 3 (RIP3) is key molecule in the 
programmed necrotic cell death pathway. In response to TNF stimulation, RIP3 
interacts with RIP1 through a homotypic interaction motif (RHIM) and MLKL is 
recruited to assemble necrosome. Phosphorylation of RIP1, RIP3, and MLKL is the 
important step to induce necroptosis. Under necroptosis condition, RIP3 is activated 
by phosphorylation including at Ser 227 residue. Ser 227 auto-phosphorylation site of 
RIP3 is required for the interaction of RIP3 with its substrate MLKL, which is 
essential for downstream necroptic signaling. Since RIP3 activation is mainly 
understood under TNF-mediated necroptosis signal, we investigate RIP3 activation 
conditions by various stimulations. In this study, we found that glucose deprivation 
induces phosphorylation of RIP3 and MLKL. Furthermore though RIP1 is 
indispensable in TNF-induced necroptosis pathway, it is not required for RIP3 
phosphorylation under glucose deprivation. Activation of RIP3 by glucose deprivation 
contributes cancer cell death. In the future study we will investigate detail mechanism 
how RIP3 is phosphorylated under glucose deprivation and which kinases involve 
RIP3 phosphorylation status. 
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Macrophages co-express TNFR1 and TNFR2 and are in addition important producers 
of TNF in response to a variety of pathogen-associated molecular patterns (PAMPs). 
Therefore TNF not only acts as a macrophage-derived effector molecule but also 
controls macrophage activation and survival in an autocrine fashion. In the present 
study, we investigated the individual role of TNFR1 and TNFR2 to TNF-induced cell 
death in macrophages. TNFR2 activation resulted in TRAF2 degradation and triggered 
necroptosis in the presence of the caspase inhibitor zVAD. Surprisingly, selective 
stimulation of TNFR1 showed no cytotoxic effect irrespective of caspase inhibition. 
Macrophages deficient for TNFR1 and TNF showed resistance against 
TNFR2/zVAD-induced cell death. Moreover, BV6, a SMAC mimetic suppressing 
cIAPs, also executed TNF/TNFR1-mediated necroptosis in the presence of zVAD. 
Taken together, our data suggest a model in which macrophages are sensitized for 
endogenous TNF-induced TNFR1-mediated necroptotic cell death via TNFR2, which 
has the ability to degrade TRAF2-cIAP1/2 complexes and thus modulates TNFR1 
signaling. 

“Birds and most other kinds of animals being scarce at Singapore, I left it in July for Malacca” 

Alfred Russel Wallace; The Malay Archipelago 
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RIPK1 exhibits kinase activity-dependent and –independent functions that are 
important for the regulation of cell death and inflammation. RIPK1 kinase activity 
induces FADD-caspase-8-mediated apoptosis and RIPK3-MLKL-dependent 
necroptosis. RIPK1 was also shown to inhibit caspase 8-dependent apoptosis and 
RIPK3-dependent necroptosis via kinase independent scaffolding functions. 
Specifically in the epidermis, loss of RIPK1 caused RIPK3-MLKL-dependent 
keratinocyte necroptosis and skin inflammation. In order to study if RIP homotypic 
interaction motif RHIM)-dependent RIPK1 functions inhibit necroptosis in 
keratinocytes, we generated knock-in mice expressing RIPK1 with mutated RHIM 
RIPK1mRHIM). RIPK1mRHIM mice die perinatally and displayed epidermal 
hyperplasia, increased immune cell infiltration and cell death in the dermis. Perinatal 
lethality and skin hyperplasia in RIPK1mRHIM mice were rescued by RIPK3, MLKL 
or ZBP1 deficiency, indicating ZBP1-dependent necroptosis causes this phenotype. 
Consistent with the identified inhibitory function of RHIM of RIPK1 during late 
embryonic life, mice with skin epidermal specific RIPK1 RHIM mutant protein 
expression (RIPK1mRHIM/E-KO) developed skin inflammation that was prevented 
by loss of RIPK3, MLKL or ZBP1. Immunoprecipitation experiments showed that 
ZBP1 interacted strongly with and activated RIPK3 in cells expressing RIPK1 with 
mutated RHIM, suggesting that RIPK1 acts via its RHIM to inhibit ZBP1-dependent 
activation of RIPK3. Collectively, our results showed that RIPK1 prevents perinatal 
lethality as well as skin inflammation by inhibiting ZBP1-RIPK3-MLKL-mediated 
necroptosis. 
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Antibodies raised against surface proteins like receptors of the TNFRSF are of 
enormous importance for diagnostic and therapeutic issues. Currently the binding 
properties of such antibodies are mostly evaluated by cell free assays, e.g. surface 
plasmon resonance, which needs recombinantly produced antigen and cannot consider 
cellular factors, which could influence the binding properties. Cellular binding studies 
overcome these limitations but have also limitations, e.g. the need for elaborated 
labeling protocols especially when side specific labeling methods are used. To 
overcome these limitations, antibody fusion protein formats were investigated on the 
example of the Fn14-specific antibody 18D1-IgG1 which were genetically fused with 
Gaussia princeps luciferase (GpL). This enabled very simple and highly sensitive 
cellular binding studies. The experiments showed, that the C-terminus of the antibody 
light chain (GpLCT-LC)) is the best suited position for genetic labeling, because a 

GpL domain on this side did not influence the binding properties to Fn14 and Fcγ-
receptors. Moreover, the (GpLCT-LC)-18D1-IgG1 fusion protein showed the same 

FcγR-dependent agonistic properties as the parental 18D1-antibody. Similar results 
were obtained for isotype switch variants of 18D1 and for IgG1-antibodies raised 

against CD95, CD40 and LTβR, indicating a broad applicability of GpL antibody 
fusion proteins. 
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Necroptosis is an inflammatory form of programmed cell death requiring receptor-
interacting protein kinase 1, 3 (RIPK1, RIPK3) and mixed lineage kinase domain-like 
protein (MLKL). The kinase of RIPK3 phosphorylates MLKL causing MLKL to form 
a pore-like structure, allowing intracellular contents to release and cell death to occur. 
Alternatively, RIPK1 and RIPK3 have been shown to regulate cytokine production 
directly influencing inflammatory immune infiltrates. Recent data suggest that 
necroptosis may contribute to the malignant transformation of tumor cells in vivo and 
we asked whether necroptosis may have a role in the tumor microenvironment altering 
the ability of the tumor to grow or metastasize. To determine if necroptosis in the 
tumor microenvironment could promote inflammation alone or by initiating 
necroptosis and thereby influencing growth or metastasis of tumors, we utilized a 
syngeneic tumor model of metastasis. Loss of RIPK3 in the tumor microenvironment 
reduced the number of tumor nodules in the lung by 46%. Loss of the kinase activity 
in RIPK1, a member of the necrosome also reduced tumor nodules in the lung by 
38%. However, the loss of kinase activity in RIPK3 or the loss of MLKL only 
marginally altered the ability of tumor cells to form in the lung. Using bone marrow 

chimeras, the decrease in tumor nodules in the Ripk3−/− appeared to be due to the 
stromal compartment rather than the hematopoietic compartment. Transmigration 
assays showed decreased ability of tumor cells to transmigrate through the vascular 

endothelial layer, which correlated with decreased permeability in the Ripk3−/− mice 
after tumor injection. In response to permeability factors, such as vascular endothelial 
growth factor, RIPK3 null endothelial cells showed decreased p38/HSP27 activation. 
Taken together, our results suggest an alternative function for RIPK1/RIPK3 in 
vascular permeability leading to decreased number of metastasis. 
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Macrophages are one of the key regulators in immunity, by performing activities 
including cytokine expression, phagocytosis and antigen presentation. Proper 
regulation of protein expression is vital for macrophages to efficiently carry out their 
duties. Dysregulation of gene expression is found to contribute in many diseases, such 
as autoimmune disorders and cancer. A common method of gene regulation is the 
methylation of histone lysines by histone lysine methyltransferases, thereby either 
activating or repressing expression. Here we describe the functional significance of 
SET-domain containing protein 3 (SetD3), a histone lysine methyltransferase. SetD3 
methylates histone 3 at lysine 4 and 36 with the catalytic SET-domain, while the 
Rubisco large subunit methyltransferase (LSMT) domain binds to the substrate. Our 
data suggests that SetD3 could be involved in cellular activation in macrophages 
because it is up-regulated when macrophages are stimulated with lipopolysaccharide 
(LPS). We noted that SetD3 is localized in the cytoplasm, indicating a possible 
cytoplasmic role as well. By elucidating the underlying mechanisms of SetD3 in 
macrophages, we can extend our studies to its role in other immune cells. 
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TNF neutralization is used to treat autoimmune diseases, including rheumatoid 
arthritis. Systemic TNF blockade, however, can result in adverse side effects due to 
immunoregulatory and protective functions of this cytokine in vivo. TNF is produced 
by myeloid cells, but also by lymphocytes and other cells. To address the role of TNF 
in experimental arthritis, mice with either complete or cell-type specific inactivation of 
TNF were injected with a cocktail of 5-monoclonal anti-collagen antibodies. We found 
that TNF knock-out mice and mice with TNF inactivation in myeloid cells, but not 
WT or T-TNF-deficient mice, are resistant to CAIA. To evaluate the effects of 
pharmacological TNF inhibition we applied CAIA model to humanized TNF knock-
in (hTNF KI) mice, in which case mice were rescued from arthritis with systemic TNF 
inhibitors and with myeloid-specific TNF-inhibitor. Administration of TNF inhibitors 
resulted in reduction of disease pathogenesis as measured by macroscopic and 
histological evaluation of the affected joints, cytokine serum levels and flow cytometric 
analysis of myeloid cells. Our study indicates that macrophage-restricted TNF ablation 
may significantly reduce disease severity and that hTNF KI mice provide a useful 
platform for comparative evaluation of drugs neutralizing human TNF in 
experimental arthritis. Supported by RSF grant #14-50-00060. 

“In costume these several peoples are as varied as in their speech. The English preserve the tight-fitting 
coat, waistcoat, and trousers, and the abominable hat and cravat; the Portuguese patronise a light 
jacket, or, more frequently, shirt and trousers only; the Malays wear their national jacket and sarong 
(a kind of kilt), with loose drawers” 

Alfred Russel Wallace; The Malay Archipelago 
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Childhood cancer survivors develop cardiovascular and metabolic diseases decades 
earlier compared to healthy peers. Metabolic syndrome is a compendium of clinical 
features associated with an increased risk for cardiovascular disease and Type 2 
diabetes. Chronic inflammation and immune system activation are key components in 
the pathogenesis of metabolic syndrome. We investigated whether young adult 
survivors of childhood leukemia have a biological phenotype of chronic inflammation 
which can accelerate their risk of metabolic syndrome and related comorbidities.  
 
Methods: Plasma inflammatory cytokines were measured via a cytometric bead array 
in 87 asymptomatic young adult survivors of childhood acute lymphoblastic leukemia 
(median age 25 years) attending an annual follow-up clinic and compared with healthy 
age- and sex-matched controls. Markers of metabolic syndrome hypertriglyceridemia, 
hypertension, hyperglycemia, low high density lipoprotein and large waist 
circumference) were measured in both survivors and controls. 
 
Results: Sixteen (18.4%) survivors had hitherto undetected evidence of metabolic 
syndrome. Even after excluding these 16 from subsequent analyses, survivors 
demonstrated significant elevation of plasma interleukin (IL) -2, IL-10, IL-17a and 
hsCRP all p0.8 mg/dL was related to increased odds of having metabolic syndrome 
OR= 7.256, CI= 1.501 – 35.074). 
 
Conclusions: Our cohort of young adult survivors of childhood leukemia 
demonstrate a biological profile of chronic inflammation which we speculate, may 
explain the premature development of age-related chronic conditions in childhood 
cancer survivors. hsCRP is a potentially valuable biomarker in assessing metabolic risk 
in asymptomatic childhood cancer survivors. 
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CD137 can activate monocytes and induce their differentiation to a new type of 
dendritic cells (CD137L-DCs) via the reverse signaling of CD137 ligand (CD137L). 
CD137L-DCs have been proven to be more potent than conventional dendritic cells 
cDCs) in stimulating the cytotoxic activity of an antigen-specific T cell response in 
vitro. Therefore, CD137L-DCs may allow a new DC-based immunotherapy approach 
for cancer. In our lab, we aim to arm the monocytes with a specific chimeric antigen 
receptor (CAR) whose cytoplasmic domain is derived from CD137L, so that when 
monocytes that express this CD137L-CAR encounter a tumor-specific antigen, they 
will be induced to differentiate into CD137L-DCs and elicit an anti-tumor T cell 
response. Different methods to construct CD137L-CARs have been tried and the use 
of Gads-SLP76 adaptor proteins to assemble CD137L-CARs was chosen. In order to 
make CD137L-CAR more potent, a second signal domain was introduced. We are 
currently investigating whether the new CD137L-CAR will be more stably expressed, 
and will be more potent at activating the monocytes and inducing their CD137L-DC 
differentiation. 
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Hodgkin lymphoma (HL), a lymphoid malignancy, is characterized by the presence of 
malignant Hodgkin and Reed-Sternberg (HRS) cells. CD137, a member of the tumor 
necrosis factor receptor superfamily, is ectopically expressed on HRS cells leading to 
reduced costimulation of T cells and immune deviation in HL. HRS cells are derived 
from germinal center B cells, which lack the expression of CD137. The reason behind 
the expression of CD137 in HRS cells is not known. Our study aims to investigate the 
underlying mechanisms) of ectopic expression of CD137 in HL. HL has been strongly 
associated with prior EBV infection. EBV oncoprotein LMP1 (Latent Membrane 
protein 1), is a transcriptional activator of several genes controlling B cell activation, 
cell survival and cytokine secretion. Introduction of LMP1 mRNA leads to the 
induction or further upregulation of CD137 expression in HRS cell lines. LMP1 also 
enhanced the secretion of several cytokines such as IL-6, IL-13, GM-CSF and 
RANTES in HRS cells. Further, we detected LMP1 and CD137 double positive HRS 
cells in 58% of HL cases, providing a pathological evidence for the association of 
EBV infection and CD137 expression in HL. Taken together, our study demonstrates 
EBV infection as an inducer of ectopic expression of CD137 in HL. 
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Alveolar macrophage population (F4/80high CD11blow) is diminished progressively 
during influenza virus infection. The reduction could be observed as early as 3 days 
after infection and by 7-8 days, there was minimal presence of alveolar macrophages. 
Our data showed that replenishment of alveolar macrophage population took less than 
3 weeks after infection. These replenished alveolar macrophages were predominantly 
derived from tissue-resident population whereby approximately 10-25% were derived 
from the monocytes. Strikingly, the disappearance of alveolar macrophages was not 
observed in influenza infected Clec9a-DTR transgenic mice, in which CD103+ DCs 
were conditionally ablated via DT treatment. In influenza infected Clec9a-DTR mice, 
the number of alveolar macrophages maintained throughout the infection and this was 
unlikely due to increased resistance to apoptosis as suggested by the Bcl-2 expression 
data. The difference in alveolar macrophage number between infected wild type and 
Clec9a-DTR mice was most drastic from day7 to day10 post-infection. Our ELISA 
results showed that BAL fluid from infected Clec9a-DTR mice contained higher levels 
of GM-CSF and M-CSF. Administration of anti-GM-CSF blocking antibody to the 
influenza infected Clec9a-DTR mice led to reduced number of alveolar macrophages 
suggesting that inflammatory cytokines like GM-CSF are associated with the increased 
number of alveolar macrophages in Clec9a-DTR mice. 
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A crosstalk between commensals, gut immune cells and colonic epithelia is required 
for a proper function of intestinal mucosal barrier. Here we investigated the 
importance of two distinct intestinal dendritic cell (DC) subsets in controlling 
intestinal inflammation. We show that Clec9A-DTR mice after depletion of 
CD103+CD11b- DCs developed severe, low dose DSS-induced colitis, whereas the 
lack of CD103+CD11b+ DCs in Clec4a4-DTR mice did not exacerbate intestinal 
inflammation. The CD103+CD11b- DC subset has gained a functional specialization 

that able them to repress inflammation via several epithelial IFN-γ-induced proteins. 
Among others, we identified that Ido-1 and IL-18bp were strongly modulated by 
CD103+CD11b- DCs. Through its preferential property to express IL-12 and IL-15, 
this particular DC subset can induce lymphocytes in colonic lamina propria and in 

epithelia to secrete IFN-γ that then can trigger a reversible early anti-inflammatory 
response in intestinal epithelial cells. 
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Endothelial cells, monolayer cells covering lumen part of vascular bed, are involved in 
inflammatory process by upregulating some pro-inflammatory genes, including 

adhesion molecules, upon stimulation by TNFα. A flavonoid isolated from Artocarpus 

altilis leaves (Parkinson Fosberg), identified as 2-geranyl-2′,3,4,4′-
tetrahydroxydihydrochalcone (AC51) has been studied for its effect in inhibiting 
adhesion molecules gene expression in activated endothelial cells. We found that the 
effect was different depending on the origin of endothelial cells, from human vein 
umbillical cord (HUVEC) or from human aorta (HAEC). The molecule AC51 showed 
an inhibition effect of E-Selectin, VCAM-1 (Vascular Cell Adhesion Molecules) and 
ICAM-1 Intracellular Adhesion Molecules) gene expression in HAEC while in 
HUVEC only inhibition of VCAM-1 was observed. The effect was confirmed in 
protein expression. This inhibition was also observed when the endothelial cells were 

stimulated by other cytokine, such as IL-1β or an endotoxin lipopolysaccharide. The 
inhibition effect of AC51 was also showed to be time and dose dependent. This 
inhibition in HAEC by AC51 was observed at the concentration as low as 0.1 µM. 

While 4-hour-TNFα-stimulated HAEC inhibited by 25% of adhesion molecules 

expression, 24-hour-TNFα-stimulated HAEC showed much stronger inhibition, 
above 90%. In conclusion, the inhibition of adhesion molecules by AC51 in activated 
endothelial cells depends not only on time and dose of AC51 but also the origin of 
endothelial cells suggesting different behaviour of endothelial cells in their respective 
organs or tissues. 
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Mixed lineage kinase domain-like protein (MLKL) forms octamer and function as 
cation channel in its homomeric complex in necroptosis. MLKL channel is an octamer 
comprising two previously identified tetramers, most likely in their side-by-side 
position. MLKL forms oligomers and is then released from the necrosome before or 
during its membrane translocation. Two MLKL mutants C169 and C275 are identified 
form inter-molecule disulfide bounds in the tetramer but is not required for MLKL 
oligomer formation and necroptosis. Subsequent analysis revealed that the tetramer 
fails to translocate to the plasma membrane, and that the MLKL octamer formation 

depends on α-helices 4 and 5. While MLKL could be detected from the outside of 
cells, its N- and C-terminal ends could not be detected, indicating that the MLKL 
octamer spans across the plasma membrane with its N- and C-terminal inside the cell. 
These data allowed us to propose a 180° symmetry model of the MLKL octamer and 
concluded that the fully assembled MLKL octamers, but not the previously described 
tetramers act as effectors of necroptosis. 
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It has been reported that RIP3-dependent production of ROS positively feeds back on 
TNF-induced necroptosis. But how RIP3 upregulates ROS production is largely 
unknown. Here we discovered that RIP3 activates pyruvate dehydrogenase complex 
(PDC) which enhances aerobic respiration, and thereby increases mitochondrial ROS 
production. We also showed that oxygen deletion inhibits TNF- or oxLDL-induced 
necroptosis in macrophage and other cells. Our data uncovered a new regulation 
mechanism of PDC and showed that PDC activation by RIP3 enhances necroptosis 
via increasing aerobic respiration, and suggested that RIP3-dependent induction of 
aerobic respiration contributes to oxidative stress-related pathologies. 

“The very first time I fired my gun I brought down one of the most curious and beautiful of the 
Malacca birds, the blue-billed gaper (Cymbirhynchus macrorhynchus), called by the Malays the 
"Rainbird." It is about the size of a starling, black and rich claret colour with white shoulder stripes, 
and a very large and broad bill of the most pure cobalt blue above and orange below, while the iris is 
emerald green. As the skins dry the bill turns dull black, but even then the bird is handsome. When 
fresh killed, the contrast of the vivid blue with the rich colours of the plumage is remarkably striking 
and beautiful.” 

Alfred Russel Wallace; The Malay Archipelago 
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Mixed-lineage kinase domain-like (MLKL) is activated in necroptosis and behaves as 
an executioner that causes membrane rupture and cell death. A stimulus like TNF 
interacts with TNFR1 on the cell membrane and induces a cascade that culminates in 
the phosphorylation of RIPK1 and RIPK3 in the ‘necrosome’ followed by the 
phosphorylation of MLKL which kills the cell. We and others have shown that when 
cells are stimulated to undergo necroptosis, MLKL is ubiquitinated, however the 
precise identity of the ubiquitin linkage/s and the functional significance of this 
remain to be found. Here we show that MLKL ubiquitination is dependent on MLKL 
activation, whether it be mediated by traditional necroptotic stimuli via RIPK3, or 
amino acid alterations that confer constitutive activity. We also show that the 
activation of MLKL results in an increased presence of MlKL in exosomes and 
significant reduction in its cellular half-life which can be partially stabilised by low 
doses of proteasome inhibitors and three different inhibitors of lysosome acidification. 
Together, this evidence points to the existence of a cellular control mechanism that 
works to supress the activity of MLKL below a certain threshold. 
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The NF-κB pathway plays crucial roles in inflammatory responses and cell survival. 

The NF-κB pathway is activated by nuclear translocation of NF-κB dimers in 

response to a variety of stimuli that include cytokines such as TNF-α, growth factors, 

pathogen infection, chemotherapeutic drugs and etc. Aberrant constitutive NF-κB 
activation is associated with various human diseases including cancer and 
inflammatory and auto-immune diseases. Consequently, it is highly desirable to 

develop new kinds of inhibitors, which are highly efficacious for blocking the NF-κB 
pathway. In this study, by using a typical kind of aqueous synthesized quantum dots 
(QDs), i.e., CdTe QDs, as a model, we demonstrated that the QDs could selectively 

affect the cellular nuclear factor-κB (NF-κB) signaling pathway, but do not affect the 
AKT or ERK pathways. Typically, the QDs efficiently inhibited the activation of 

IKKα and IKKβ, resulting in the suppression of both the canonical and the non-

canonical NF-κB signaling pathways. Inhibition of NF-κB by QDs downregulates 
anti-apoptotic genes and promotes apoptosis in cells. Importantly, inhibition of NF-

κB by QDs displayed promising effects against in vivo bacterial endotoxin-induced 
inflammatory responses. These data suggest the QDs as potent inhibitors of the NF-

κB signaling pathway, both in vitro and in vivo. Our findings highlight the potential of 
using QDs in the development of anti-cancer, and anti-inflammatory approaches, and 
also facilitate better understanding of QDs-related cellular behavior under the 
molecular level. 
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Pineapple (Ananas comosus (L.). Merr) contains bromelain which has been 
proven to show various biological activities. The aim of this study was to 
prepare hydroxy propyl cellulose (HPC) – cysteamine nanoparticles containing 
bromelain using ionic gelation method and to study the nanoparticles activity 
in inhibiting the growth of Staphylococcus aureus and Escherichia coli. The minimum 
inhibitory concentration (MIC) of crude bromelain was determined by liquid 
dilution method. The reaction of oxidation and reductive amination were 
performed in order to synthesize a novel cationic thiomer HPC – cysteamine in 
which the formation of their disulfide bonds in the nanoparticles could protect 
bromelain against degradation.  Afterwards, the nanoparticles were 
characterized including particle size and zeta potential. The results 
demonstrated that the MIC of crude bromelain against Escherichia coli ATCC 
25922 and Staphylococcus aureus ATCC 6538 were 6.4% and 5%, respectively. 
The nanoparticles showed particles size of 695 nm and zeta potential of -7.66 
mV. Based on the diameter of inhibition zones, the nanoparticles were proved 
to be able to significantly increase the antibacterial activity of bromelain against 
Escherichia coli ATCC 25922 and Staphylococcus aureus ATCC 6538. 
 
Keywords : Bromelain, nanoparticles, hydroxy propyl cellulose (HPC) – 
cysteamine 

mailto:mangnden78@yahoo.com


122 

73. B cell activating factor belonging to TNF superfamily, BAFF, 
induces IgG production by peripheral B cells thorough activation of 
monocytes in a co-culture system, which may underlie the pathogenesis 
of primary Sjögren's syndrome. 
 
Keiko Yoshimoto1, 2, Katsuya Suzuk 1 and Tsutomu Takeuchi 1 
keikoy@a8.keio.jp 
 
1Division of Rheumatology, Department of Internal Medicine, Keio University 
School of Medicine, Shinjuku, Tokyo, Japan 
2Clinical and Translational Research Center, Keio University Hospital, 
Shinjuku, Tokyo, Japan 
 
Background and Purpose: BAFF plays an important role in the pathogenesis 
of primary Sjögren’s syndrome (pSS). We have reported that BAFF induces IL-
6 production by peripheral monocytes and that pSS monocytes produced 
significantly higher amount of IL-6 than normal monocytes in vitro upon 
stimulation. In this study, we investigated the effects of BAFF on B cell 
functions in a co-culture of B cells and monocytes. 
 
Methods: Peripheral monocytes and B cells prepared from pSS patients and 
healthy controls were co-cultured with or without BAFF. The cells were 
separated by a transwell insert in a well. The amounts of IgG and IL-6 in the 
culture supernatants were measured by ELISA. 
 
Results and Discussion: Stimulation of the co-culture of pSS B cells and pSS 
monocytes with BAFF drastically enhanced IgG production, and the amount 
of IgG was higher than that in a co-culture of normal cells. Interestingly, 
normal monocytes were less capable of promoting IgG production by pSS B 
cells upon BAFF stimulation. Moreover, addition of an anti-human IL-6R 
antibody to the co-culture significantly inhibited the IgG production. These 
data strongly suggest that IL-6 produced by BAFF-stimulated pSS monocyte 
play a pivotal role in the IgG overproduction by pSS B cells. 

mailto:keikoy@a8.keio.jp


123 

74. An apoptosis-independent role of TRAIL in suppressing joint 
inflammation and inhibiting T cell activation in inflammatory arthritis 
 
I-Tsu Chyuan1,2, Hwei-Fang Tsai3, Ping-Ning Hsu4 
itchyuan@gmail.com 
 
1Graduate Institute of Clinical Medicine, National Taiwan University, Taipei, Taiwan;  
2Gathay General Hospital, Taipei, Taiwan;  
3Graduate Institute of Clinical Medicine, Taipei Medical University, Taipei, Taiwan;  
4Graduate Institute of Immunology, National Taiwan University, Taipei, Taiwan. 
 
Tumor necrosis factor (TNF)-related apoptosis-inducing ligand (TRAIL) has 
been implicated in the regulation of inflammation in rheumatoid arthritis (RA), 
mainly due to promoting apoptosis of synoviocytes and infiltrating 
lymphocytes. The aim of this study was to investigate the immunomodulatory 
mechanism and role of TRAIL in inflammatory arthritis. In this study, we 
demonstrated that TRAIL significantly inhibited joint inflammation and 
reduced the severity of arthritis in inflammatory arthritis animal model. 
Suppression of joint inflammation was not due to inducing apoptosis in T cells, 
macrophages, or synovial fibroblasts by TRAIL. In contrast, TRAIL directly 
inhibited T cell proliferation and suppressed the production of cytokines, 
indicating that TRAIL exerted its anti-inflammatory effects directly through 
inhibition of T cell activation. Moreover, TRAIL-receptor (TRAIL-R) 
knockout mice developed more severe disease, and the protective effects of 
TRAIL were abolished in TRAIL-R knockout mice in the experimental 
arthritis animal model. Our results conclude that TRAIL suppresses joint 
inflammation via an apoptosis-independent pathway, and directly inhibits T cell 
activation. Our results provide a novel apoptosis-independent, immune 
regulatory role of TRAIL in suppressing inflammatory arthritis, and shed light 
on developing new effective therapies for autoimmune inflammatory diseases. 
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Vandenbroucke Roosmarijn, Libert Claude 
Sophie.Steeland@irc.ugent.be 
 

Inflammation Research Center, VIB; Technologiepark 927, B-9052 Ghent, Belgium 
 

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. 
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Singapore 
 
Epstein-Barr Virus (EBV) has been associated with many malignancies, including 
Hodgkin Lymphoma (HL) and Nasopharyngeal Carcinoma (NPC). CD137-CD137L 
interaction co-stimulates T cells for effective immune response but this interaction is 
compromised in HL by CD137-expressing Hodgkin and Reed-Sternberg cells. The 
role of EBV in CD137 expression is thus investigated in EBV-associated malignancies. 
An increase in CD137 expression was observed after inducing cellular stress in EBV-
associated cancer cell lines. CD137 expression in human NPC tissue samples was also 
observed by immunohistochemistry. Future work will focus on further confirmation 
of these observations. 
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