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About the Cover Page 

The cover design for the 14th International TNF conference juxtaposes the Fleur-de-Lys with a TNF 
superfamily receptor trimer. The Fleur-de-Lye appears on the Canadian coat of arms, the flag of 
Quebec and the former Quebec Nordiques National Hockey League team. This cover was created 
by Natalia Pikor, a PhD candidate in the Gommerman lab. We hope you enjoy it.  
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Welcome to the 14th International TNF Conference (TNF2013) 

Bienvenue à Québec! 

We are very pleased to continue the rich tradition of biennial meetings focused on the biology of 
the TNF superfamily of ligands and receptors with the 14th international conference, taking place 
July 7-10 in Quebec City, Canada. This tradition began in 1987 with the cloning of TNF and 
continued with the ongoing discovery of new ligand and receptor family members. For this 
conference, as for past meetings, approximately 200 attendees have come together from across 
the globe with broad representation from academia and the biopharmaceutical industry. Our 
delegates include international leaders in the field, established academics and trainees. 

Our knowledge of the TNF superfamily of ligands and receptors has advanced tremendously over 
the past 25 years, as signaling pathways and biological functions have been elucidated and further 
family members discovered. Importantly, the clinical significance of this superfamily has been 
appreciated with the success of approved therapeutics targeting TNFα, RANKL, and Blys (BAFF). Yet 
there is still much to be learned about the physiological and pathophysiological roles of the TNF 
superfamily in contexts of health and disease. The 14th International TNF Conference will focus on 
the emerging science of the TNF superfamily, relating molecular pathways to physiology and 
pathophysiology in cancer biology, tissue homeostasis, adaptive and mucosal immunity and host-
pathogen interactions, interweaving discussion of basic science with that of clinical advances in 
immunotherapy. 

We are also very pleased to have several special tributes in the program. Our opening night will 
feature a tribute to the late Dr. Lloyd Old, discoverer of TNFα. On Monday afternoon there will be a 
tribute in memory of Fionula Brennan who made significant discoveries on TNFα in Rheumatoid 
Arthritis. Tuesday afternoon will feature a Memorial Symposia to honor the memory of Dr. Jurg 
Tschopp who made tremendous discoveries in many fields, including the TNF superfamily, cell 
death and the inflammasome. 
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We wish to acknowledge the individuals who have helped us make TNF2013 happen. In particular, 
we wish to thank our organizational and program advisory committees as well as all the delegates 
who have offered to serve as Chairs for the various scientific sessions. We are grateful to all of our 
supporters whose financial contributions were critical for the success of the meeting, and for 
Golden Planners Inc. (GPI) for their administrative support. In addition, we wish to acknowledge 
Sherwood Reichard and Dona Snell from the International Cytokine Society (ICS). This is the first 
International TNF Conference to be held in association with the ICS and we, on behalf of the TNF 
superfamily community, extend our gratitude for their partnership and support. Please note that 
ICS has recently merged with The International Society for Interferon and Cytokine Research (ISICR) 
to form a new society, International Cytokine and Interferon Society (ICIS).  
 
Lastly we would like to thank you, the delegates, for your wonderful contributions to the field of 
TNF Superfamily research and for attending the meeting. We look forward to the scientific delights 
that the next three days will bring! 
 
 
Thank you! Merci Beaucoup! 
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Personal Charitable Donations 
 

TNF2013 would like to acknowledge the generous support from the following private donors in 
honor of the Jurg Tschopp Memorial Symposium. 
 
Georges Chappuis 
Diane and Elliot Feuerstein of the Jewish Community Foundation 

 
 

TNF2013 would like to recognize the following exhibitors.  
Please visit the exhibitors in the Foyer of the Ballroom during poster sessions I & II. 
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General Information 

General Hotel information:  
Loews le Concorde Hotel is the host hotel for TNF 2013. All program sessions and meals, with the 
exception of the Gala Dinner, will be held at the Loews. The hotel is providing free internet access 
to TNF2013 participants in their hotel room.  Upon checking-in for your hotel reservation, you will 
be given the group’s internet code to be able to access internet from your bedroom.  Also, there 
will be free WiFi available in the Ballroom where the sessions are taking place, as well as in the 
foyer of the Ballroom. The concierge is available in the lobby on the main floor if you require 
tourism-related advice. Should the concierge be unavailable, the Front Desk Agents are also able to 
provide information. 

Check-in Registration desk hours: 
The registration desk is located at the top of the escalator in the Foyer of the Ballroom. A volunteer 
or staff member will be at the registration desk to check in pre-registered delegates at the 
following hours: 

Sunday, July 7th 15:00 - 18:00 
Monday, July 8th 7:00 - 8:00; 10:00 - 10:30; 12:00 - 13:00; 16:00 - 16:30 
Tuesday, July 8th 7:00 - 8:00; 10:00 - 10:30, 12:00 - 13:00; 15:00 - 15:30 

At all other times we will make every effort to have someone available to assist you. Please consult 
our volunteers (who will be wearing a T-shirt with the same design as what is found on the program 
cover) if you have a question. Please note, on-site registrations will not be accepted. Only pre-
registered delegates can check-in to the meeting. 

Badges 
You will receive a badge upon check-in at the registration desk. This badge must be displayed at all 
times for admission to TNF2013 events, including scientific sessions and meals.  Guests who have 
purchased meal plans will likewise receive a badge that must be displayed for entry to said venues.  

Volunteers 
We would like to acknowledge the efforts of the following volunteers 
from the Gommerman lab (University of Toronto) who have offered their 
time to make your time spent at TNF2013 hassle-free.  
 
Dr. Conglei Li, Dennis Ng, Natalia Pikor, Elisa Porfilio, Dr. Olga Rojas  

 
 

Instructions for Oral Presentations 
We strongly recommend you bring your presentation on a USB stick to the A/V technician who is 
located in the Suzor-Côté/Krieghoff Ballrooms between 7:00 - 8:00AM on the morning of the day of 
your presentation, or at a minimum, 30 minutes before your session.  All presentations must be 
loaded in advance due to the need to adhere strictly to the timing as scheduled for the sessions. 
Both a PC and a Mac will be available. 
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Instructions for Poster Presentations  
Please mount your poster in your designated space in the Borduas Ballroom on Sunday, July 7th 
from 15:00 - 18:00. The dimensions of the poster should be 1.22 m x 1.22 m (4 ft x 4 ft). Additional 
push-pins will be available at the registration desk. For even numbered posters, presenters are 
asked to stand by their poster on Sunday July 7th from 20:00 - 22:00 and Monday July 8th from 
12:30 - 14:00.  For odd-numbered posters presenters are asked to stand by their poster on Monday 
July 8th from 20:00 - 22:00 and on Tuesday July 9th from 12:30 - 14:00. Please remove your poster 
on Wednesday July 10th from 7:00 - 8:00. Posters that are not removed will be discarded. 

Proceedings 
The proceedings for TNF2013 will be a compilation of select articles covering the topics presented. 
Some of these will be published in Cell Death and Differentiation or Cytokine and Growth Factor 
Reviews.  Authors will be contacted by organizers for the respective journals. 

Meals and tickets 
A buffet breakfast will be available from 7:00 - 8:00 in the Foyer of the Suzor-Côté/Krieghoff 
Ballrooms and seating will be inside the Ballrooms where the sessions will take place. On Monday, 
July 8th, we will be providing a boxed lunch in case some of you wish to eat your lunch outside, 
weather permitting.  Place Montcalm Room, located on the lower level, will be available for lunch 
seating for those who prefer to stay inside.  The Monday evening dinner and lunch on Tuesday will 
take place in the Place Montcalm Room. The final lunch on Wednesday July 10th will also be a 
boxed lunch that can be taken away with you.  

For the Welcome Reception with Poster session I (Sunday July 7th, 20:00 - 22:00), the Poster 
session II on Monday evening (Monday July 8th, 20:00 - 22:00), and for the Gala (Tuesday July 8th, 
18:30 - 23:00), we will provide you with 1 complimentary drink ticket for each evening event, valid 
for one beverage per ticket. There will also be a cash bar during these evening events. 

Gala 
The Gala will take place at the Musée national des Beaux-Arts du Québec, located in the Parc des 
Champs-de-Bataille, a short walk from the host hotel, (see: http://www.mnba.qc.ca/Home.aspx). 
The Musée national des Beaux Arts du Québec is a unique location hosting fine art from Québec as 
well as the former Québec City Prison, inaugurated in 1867 and currently annexed to the Musée. 
Enjoy the museum, cocktail hour, and local cuisine while interacting with delegates. We are also 
very privileged to have the internationally renowned Métis Fiddler Quartet for our entertainment. 
 
The cocktail hour will take place between 18:30 - 20:00 during which time the exhibits and prison 
will be open for delegate viewing.  The cocktail hour will be followed by a group photo, a seated 
dinner and entertainment. The Gala is included in the cost of registration, and may have been 
purchased separately by Guests. If you indicated that you planned to attend the Gala when 
submitting your registration online, or if you purchased a guest ticket, you will receive a ticket for 
admission to the Gala at the registration desk check in. Please bring your ticket with you for 
entrance to the Gala.  
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Program at a glance 

Time of Day Sun July 7, 2013 Mon July 8, 2013 Tues July 9, 2013 Wed July 10, 2013 

7:00 - 8:00 
  
  

Breakfast Breakfast Breakfast 

8:00 - 10:00 

  
  
  
  
  
  
  
  

S2: Signaling: From 
molecular pathways 
to pathophysiology 

(I) 

S6: Regulation of 
tissue homeostasis 
and remodeling by 

the TNF superfamily 

S9: The Mucosal 
Immune Interface 

10:00 - 10:30 
  
  

Coffee and Tea 
Break 

Coffee and Tea 
Break 

Coffee and Tea 
Break 

10:30 - 12:30 

  
  
  
  
  
  
  
  

S3: Signaling: From 
molecular pathways 
to pathophysiology 

(II) 

S7: Adaptive 
Immunity and 

Clinical Targets for 
Autoimmunity 

S10: Fine Tuning the 
Host Response to 
Pathogens by the 
TNF Superfamily 

12:30 - 14:00 

  
  
  
  

Lunch and Poster 
Session I 

Lunch and Poster 
Session II 

Close of Meeting 
(Boxed Lunch 

Provided) 

14:00 - 15:00 

  
  
  
  

S4: Cell Death: From 
molecular pathways 
to pathophysiology 

Free Time 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
   

  

15:00 - 15:45 

Registration 
15:45 - 16:00 

S8: Jurg Tschopp 
Memorial Symposia 

16:00 - 16:30 
Coffee and Tea 

Break 
16:30 - 18:00 S5: Advances in 

Cancer Biology and 
Immunotherapy 18:00 - 18:30 S1: TNF Superfamily 

in Health and 
Disease; 

Walk to Musee 

18:30 - 20:00 Dinner 

Gala Dinner: Musee 
de Beaux Arts 

20:00 - 23:00 
Welcome Reception 
and Poster Session I 

Poster Session II 
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Hour-by-Hour Program 

Sunday, July 7, 2013 

15:00 - 18:00 Registration desk open (Ballroom Foyer) 

18:00 – 19:45 S1: The TNF Superfamily in Health and Disease  
(Suzor-Côté/Krieghoff Ballrooms) 

 Session Chair:   
Nancy Ruddle, Yale University School of Medicine 

18:00 - 18:15 Opening Remarks: 
Linda Burkly, Biogen Idec, Cambridge, Mass.  
Jen Gommerman, University of Toronto, Toronto Canada 

18:15 - 18:45 Nancy Ruddle, Yale University School of Medicine   
"Lymphotoxin and TNF : How it all began A tribute to Lloyd Old" 

18:45 - 19:45 Keynote Lecture:  
Jason Cyster, University of California San Francisco, USA     
"Lymphotoxin and the B cell immune response" 

20:00 - 23:00 Welcome reception and Poster Session I (Borduas Ballroom) 

 Sponsored by,                
 

  

  

 
 

 

   
     

http://www.medimmune.com/
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Dr. Nancy Ruddle is the John Rodman Paul Professor Emerita of 
Epidemiology and Public Health (EPH) and Immunobiology (IMB) at Yale 
University. Her group’s studies of the function and structure of cells and 
cytokines has contributed to an understanding of diabetes and multiple 
sclerosis and the development of lymphoid organs. A graduate of Mount 
Holyoke College, Dr. Ruddle earned her Ph.D. in Microbiology at Yale 
University in 1968 with Byron Waksman where she was one of the 
discoverers of Lymphotoxin (LT). She continued at Yale as a postdoctoral 

fellow with Frank Richards and Martine Armstrong working on murine leukemia viruses (1971 to 1974). 
She joined the faculty as an assistant professor (1975) and became full professor in EPH and IMB (1991). 
She is a member of the Yale Cancer Center, the Yale Stem Cell Center, and Yale Vascular Biology and 
Therapeutics. Ruddle headed the EPH Microbiology Division 1990 to 2001. She was the acting chair and 
associate dean for Public Health (1993-1994) and acting vice chair and acting dean of Public Health 
(2002). Dr. Ruddle’s studies on LT and TNF  revealed their roles in mouse models of multiple sclerosis 
and type 1 diabetes and importantly, LT’s role in lymphoid organ development. Her observations have 
given rise to the concept of lymphoid neo-organogenesis, a process that contributes to tertiary or 
ectopic lymphoid tissues or organs (TLOs) in chronic inflammation. She continues to generate insight 
into the regulation and function of lymphoid organs and TLOs through her analysis of the vessels crucial 
for their function, namely, high endothelial venules and lymphatic vessels. Dr. Ruddle has served on 
advisory panels and study sections of the National Science Foundation, the National Institutes of Health, 
the Multiple Sclerosis Society, Inc., the Juvenile Diabetes Society, and the Lymphatic Research Institute 
among others. She currently is on the editorial board of Cytokine. Dr. Ruddle is a member of the 
American Association of Science and the American Association of Immunologists and past president of 
the International Cytokine Society (ICS). She is also the recipient of the Lifetime Achievement Award of 
the ICS. She has organized numerous meetings, including the International TNF meeting in Cape Cod, 
MA in 1998.  
 

Dr. Lloyd Old (1933 - 2011) grew up in San Francisco and graduated first in his 
Medical School class at the University of California, San Francisco in 1958 at 
which point he began his career in cancer research at Memorial Sloan-
Kettering. The subsequent five decades yielded phenomenal discoveries in the 
area of tumour immunology, including the discovery that treatment with the 
tuberculosis vaccine, Bacille Calmette-Guérin (BCG), could provoke an anti-
tumour immune response via non-specific bystander immune cells. The use of 
BCG to treat bladder cancer continues to this day. He also characterized a 

number of tumour-associated cell surface antigens including the thymus-leukemia antigen (TL) and 
developed several monoclonal antibodies for diagnostic and treatment purposes, some of which are in 
clinical trials. In 1975, along with Elizabeth Carswell, Dr. Old discovered a cytotoxic factor produced by 
macrophages that had the capacity to kill a fibrosarcoma cell lined and coined this molecule "Tumour 
Necrosis Factor". Subsequently, this factor was shown to cause symptoms of endotoxin-mediated 
poisoning. Along with the earlier discovery of Lymphotoxin-  by Drs. Nancy Ruddle and Gale Granger in 
1968, the TNF superfamily was born. In addition to his many notable scientific contributions (over 800 
publications), Dr. Old also played a significant leadership role in the evolving field of tumour 
immunology. He was the director of the Ludwig Institute for Cancer Research from 1988 - 2005 and was 
the founding director of the Cancer Research Institute, serving at its helm from 1971 - 2011. His 
establishment of a post-doctoral fellowship program at the Cancer Research Institute has funded over 
1000 trainees, many of whom have established independent research programs. Dr. Old succumbed to 
prostate cancer and will be sorely missed by the scientific community. 
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Professor Jason Cyster grew up in rural Western Australia. He completed 
his PhD in the lab of Alan Williams at the University of Oxford (1989-1992), 
where he performed structure-function studies on the T cell surface 
molecules CD2 and CD43. In his postdoctoral studies with Christopher 
Goodnow at Stanford University (1992-1995) he showed that protein 
tyrosine phosphatases help establish set points in antigen receptor 
signaling required for immunological tolerance induction. He also 
identified a novel step in B cell self-tolerance, involving the exclusion of 
autoantigen-engaged B cells from lymphoid follicles prior to their 
elimination. The latter findings led Dr. Cyster to recognize that while the 

anatomical compartments within lymphoid tissues had been appreciated for decades, the cues guiding 
cell movements within these tissues were unknown. Upon starting his own lab at UCSF in 1995, Dr. 
Cyster pursued the question of how cells migrate and position within lymphoid tissues. In collaboration 
with Michael Gunn, his group characterized the first B cell-selective chemoattractant (CXCL13) and 
showed it was needed for cell homing to follicles. His work on the TNF Superfamily led to the important 
discovery that the Lymphotoxin pathway was involved in lymphoid tissue organization via the induction 
and maintenance of lymphoid chemokines. Taking this work a step further, in collaboration with 
Michael Cahalan, his group observed in real-time the cell migration and interaction dynamics 
underlying a T cell-dependent B cell response. Lymphocyte egress from lymphoid organs is essential for 
immune function. His group established the egress-promoting role of sphingosine-1-phosphate (S1P) 
and identified the mechanism of action of key egress regulators. These studies revealed defective 
thymic egress as a cause of human T-SCID and were instrumental in Novartis achieving approval of an 
S1PR1-modulating drug (FTY720) for treatment of multiple sclerosis. Most recently he has established a 
role for oxysterols as a new type of immune cell guidance factor. For his scientific contributions, he 
received the 2005 AAI BD Investigator Award In Recognition of Outstanding Contributions in 
Immunology, the 2010 CRI Fredrick W. Alt Award for New Discoveries in Immunology and in 2011 was 
Elected as an AAAS Fellow.  
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Monday, July 8, 2013 

7:00 - 8:00 Breakfast (Suzor-Côté Ballrooms) - Registration desk open (Ballroom Foyer) 

8:00 - 10:00 S2: Signaling: From Molecular Pathways to Pathophysiology (I)  
(Suzor-Côté/Krieghoff Ballrooms) 

 Session Chairs:   
John Silke, La Trobe University, Australia 
Hao Wu, Children's Hospital Boston, Harvard Medical School 

8:00 - 8:25 Hao Wu, Children's Hospital Boston, Harvard Medical School 
"Structural elucidation of the CARMA1/Bcl10/MALT1 complex and inflammasomes" 

8:25 - 8:50 Maria de las Nieves Peltzer, UCL Cancer Institute 
"LUBAC as a regulator of cell death and inflammation" 

8:50 - 9:05 Sarah Hymowitz, Genentech, USA 
"Dimerization of LTβR by LTα1β2 is necessary and sufficient for signal transduction" 

9:05 - 9:20 Roberto Nitsch, Institute of Molecular Biotechnology of the Austrian Academy of Sciences, 
Austria 
"HACE1 is a central gatekeeper of TNFR1 mediated response" 

9:20 - 9:35 Domagoj Vucic, Genentech Inc. 
"OTUB1 Modulates c-IAP1 Stability To Regulate Tweak Signaling"  

9:35 - 10:00 Elizabeth Hartland, University of Melbourne, Australia 
"Pathogenic E. coli block death receptor signaling during bacterial gut infection" 

10:00 - 10:30 Coffee and Tea Break - Registration desk open  (Ballroom Foyer) 

10:30 - 12:30 S3: Signaling: From Molecular Pathways to Pathophysiology (II)  
(Suzor-Côté/Krieghoff Ballrooms) 

 Session Chairs:    
David Wallach, The Weizmann Institute of Science, Israel 
Gail Bishop, University of Iowa, USA 

10:30 - 10:55 Gail Bishop, University of Iowa, USA 
"The multifaceted roles of TRAF molecules in immune regulation" 

10:55 - 11:20 Manolis Pasparakis, University of Cologne, Germany 
"TNF receptor signaling in inflammation" 

11:20 - 11:35 Lauren Workman, University of Iowa 
"TRAF2 Phosphorylation Controls The CD40-Mediated Spatiotemporal Activation of the  
NF- B And Jnk" 

11:35 - 11:50 Laurent Sabbagh, Université de Montréal 
"Importance Of TRAF1 Phosphorylation on the Recruitment Of Tbk1 In CD8 T Cells". 

11:50 - 12:05
  

Matthew Hayden, Columbia University 
"TNFR1 Dynamics Mediate Persistent TNF Responsiveness" 
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12:05 - 12:30 Ashok Kumar, University of Louisville School of Med, USA 
"Epigenetic regulation of neurogenic muscle atrophy through TWEAK receptor Fn14" 

12:00 - 13:00 Registration desk open (Ballroom Foyer) 

12:30 - 14:00  Lunch (seating is available in the Place Montcalm room but participants should feel free to 
take their boxed lunch outside, weather permitting.) 

13:00 - 14:00 Poster Session I (Borduas Ballroom) 

14:00 - 16:00 S4: Cell Death: From Molecular Pathways to Pathophysiology  
(Suzor-Côté/Krieghoff Ballrooms) 

 Session Chairs:   
Peter Vandenabeele, Flanders Institute for Biotech, Belgium 
Francis Chan, University of Massachusetts Medical School 

14:00 - 14:25 John Silke, La Trobe University, Australia 
"IAPs, Sharpin, RIPK3 and MLKL and their role in regulating TNF induced inflammatory cell 
death in vivo" 

14:25 - 14:50 Francis Chan, University of Massachusetts Medical School 
"The role of RIP3 in inflammatory diseases" 

14:50 - 15:05 William Kaiser, Emory University 
"Dysregulation Of both Caspase 8 And RIP3 Underlies The Perinatal Death Of RIP1-Deficient 
Mice" 

15:05 - 15:20 Marianne Frings, University of Bonn 
"Viral Infection Of Hepatocytes sets the course for Apoptosis Induction In Response To TNF" 

15:20 - 15:35 Fabienne Mackay, Monash University, Australia 
"TACI regulates T‐independent marginal zone B cell responses through innate 
activation‐induced cell death" 

15:35 - 16:00 Peter Vandenabeele, Flanders Institute for Biotech, Belgium 
"Role of RIPK1 and RIPK3 in various inflammatory disease models" 

16:00 - 16:05 TNF2015 - Announcement of location and date. 

16:05 - 16:30 Coffee and Tea Break - Registration desk open  (Ballroom Foyer) 

16:30 - 18:30 S5: Advances in Cancer Biology and Immunotherapy 
(Suzor-Côté/Krieghoff Ballrooms) 

 Session Chairs:   
Yang-Xin Fu, University of Chicago, USA 
Avi Ashkenazi, Genentech, USA 

16:30 - 16:55 Rama Khokha, University of Toronto, Canada 
"Extrinsic control of TNF bioavailability" 

16:55 - 17:20 Josef Penninger, Institute of Molecular Biotechnology of the Austrian Academy of Sciences, 
Austria  
"Rank Ligand and Cancer" 
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17:20 - 17:35 Zhihai Qin, Institute of Biophysics, Chinese Academy of Sciences 
"TNF signaling drives myeloid-derived suppressor cel accumulation" 

17:35 - 17:50 Silvia  von Karstedt, University College London 
"An unexpected role for TRAIL in cancer" 

17:50 - 18:05 Eva Szegezdi, National University of Ireland, Galway 
"Decoy receptors block tumour cell eradication by TRAIL - Molecular engineering of TRAIL to 
evade decoy receptors" 

18:05 - 18:30 Pamela Holland, Amgen, USA 
"Death receptor agonists, which is the right TRAIL?" 

18:30 - 20:00 Dinner (Place Montcalm, Lower Level) 

20:00 - 23:00 Poster Session II (Borduas Ballroom)    

 Sponsored by Merck Serono,  

Tuesday, July 9, 2013 

7:00 - 8:00 Breakfast (Suzor-Côté Ballrooms) - Registration desk open (Ballroom Foyer) 

8:00 - 10:00 S6:  Regulation of Tissue Homeostasis and Remodeling by the TNF 
Superfamily in Health and Disease (Suzor-Côté/Krieghoff Ballrooms) 

 Session Chairs:  
Josef Penninger, Institute of Molecular Biotechnology the Austrian Academy of Sciences, 
Austria 
Jason Cyster, University of California San Francisco, USA 

8:00 - 8:25 Mick Croft, La Jolla Institute for Allergy and Immunology, USA    
"TNF family ligands as regulators of lung inflammation and fibrosis" 

8:25 - 8:50 Jean-Philippe Girard, CNRS and University of Toulouse, France 
"Dendritic cells, lymphotoxin and lymphocyte migration through high endothelial venules" 

8:50 - 9:05 Robert Korneluk, Children's Hospital of Eastern Ontario 
"Tweak/ Fn14/ Alternative NF- b Signaling Is Regulated By The Ubiquitin E3 Ligase cIAP1 To 
Control Myogenesis And Muscle Regeneration" 

9:05 - 9:20 Marja  Mikkola, University of Helsinki 
"Ectodysplasin/NF-kappaB regulates mammary ductal morphogenesis" 

9:20 - 9:35 Nishina Takashi, Juntendo University School of Medicine     
"Interlukin-11 is responsible for oxidative stress-induced proliferation of intestinal epithelial 
cells" 

9:35 - 10:00 Andrea Cerutti, Mt Sinai NY, USA & IMIM Barcelona, Spain 
"Regulation of MZ B cells by the innate immune system: role of TNF molecules" 
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10:00 - 10:20 Coffee and Tea Break (Ballroom Foyer) 

10:30 – 13:00 Registration desk open (Ballroom Foyer) 

10:20 - 12:30 S7: Adaptive Immunity and Clinical Targets for Autoimmunity  
(Suzor-Côté/Krieghoff Ballrooms) 

 Sponsored by UCB,  

 Session Chairs:   
Jane Grogan, Genentech, USA 
Linda Burkly, Biogen Idec, USA 

10:20 - 10:45
  

Jane Grogan, Genentech, USA  
"Targeting Lymphotoxin in Autoimmune Disease: Clinical update on Anti-LTalpha" 

10:45 - 11:10 Mathias Heikenwälder, Technische Universität München (TUM)/ Helmholtz-Zentrum 
München (HMGU) 

-signaling in autoimmune pancreatitis and hepatic disease" 

11:10 - 11:35 Michael P. Cancro, Perelman School of Medicine at the University of Pennsylvania, USA  
"Targeting peripheral tolerance:  Lessons and implications from the BLyS/BAFF family" 

11:35 - 11:50
  

Henry Hess, EMD Serono 
"Translational Medical Research and Clinical Results for TACI:Fc/ATACICEPT" 

11:50 - 12:05 Taylor Schreiber, University of Miami 
"In vivo expansion of T regulatory cells by TL1A-Ig in Rhesus Macaque and Humanized Mice" 

12:05 - 12:30 Marc Feldmann, Oxford, UK  
Fionula Brennan's career:  Analysis of dysregulation of TNF in pathogenesis of rheumatoid 
arthritis and its present and future therapeutic implications" 
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Professor Fionula Brennan (1957 - 2012) did her undergraduate degree and PhD in 
Immunology in Bristol.  After a Lecturer position at the University of Zimbabwe in 
1983, the rest of Professor Brennan’s research career was spent at the Kennedy 
Institute of Rheumatology.  Fionula’s most significant scientific contributions came 
from 1988, on understanding cytokine expression and regulation in rheumatoid 
joints.  Culturing the mixed cell population from joints revealed that cytokines in 
joints such as IL-1 were produced long term.  Neutralizing anti TNF inhibited the 
production of IL-1, this led to the concept of a TNF dependent cytokine cascade 
controlling other cytokines and coordinating local inflammation, providing the first 
clue that TNF might be a therapeutic target, which was established over the next few 

years in clinical trials. 

Having uncovered the importance of TNF overproduction, Fionula devoted her research career to 
understanding this process.  She demonstrated the T-cell dependence of TNF production chiefly from 
macrophages in synovium.  This was at a time when the failure of anti CD4 monoclonal antibody therapy in 
RA patients, and the low abundance of T-cell cytokines had led some to challenge the relevance of T-cells to 
rheumatoid arthritis. 

Exploring how these T-cells activated macrophages to produce TNF revealed the peculiarity of synovial T-
cells, and their similarity to T-cells activated by a cocktail of cytokines.  Her last project was seeking to 
understand why T regulatory T-cells, apparently present in sufficient numbers in joints nevertheless fail to 
affect the disease process.  She found that pathogenic T-cells in joints, and cytokine activated T-cells were 
not controlled by Tregs able to control T-cells activated by stimulating T-cell receptor.   

Her illness could not daunt her spirit and until the very end she inspired and led her group.  Her untimely 
death has deprived the Institute of a scientist who had yet to realize her full potential.  She is sorely missed. 

 

12:40 - 14:00 Lunch (Place Montcalm, Lower Level) 
Sponsored by the Arthritis National Research 
Foundation, 

13:00 - 14:00 Poster Session II (Borduas Ballroom) 

14:00 - 15:45 Free time 

15:45 - 18:05 

 

S8: Jurg Tschopp Memorial Symposia (Suzor-Côté/Krieghoff Ballrooms)  

Sponsored by Adipogen, 

 

 Session Chairs:   
Jeff Browning, Boston University School of Medicine, USA 
Carl Ware, Sanford-Burnham Research Institute, USA 

15:45 - 16:00 Opening Remarks 

16:00 - 16:25 Pascal Schneider, University of Lausanne, Switzerland     
"Modifications of ectodermal appendages by manipulating the EDA-EDAR pair of TNF 
receptor and ligand" 
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16:25 - 16:50
  

David Wallach, The Weizmann Institute of Science, Israel    
"Regulation of inflammation and cell-death through interactions of RHIM-domain 
protein kinases with caspase-8" 

16:50 - 17:15
  

Sergei Nedospasov, Engelhardt Institute of Molecular Biology and Moscow State University, 
Russia 
"Different in vivo functions of Tumor Necrosis Factor from distinct cellular sources" 

17:15 - 17:40
  

Maya Saleh, McGill University, Canada 
"NLRs and inflammasomes in host resistance" 

17:40 - 18:05
  

Olaf Gro , Technische Universitat Munchen  
"Inflammasomes – beyond IL-1 " 

18:30 - 23:00 Gala Dinner, Musée national des Beaux-Arts du Québec 
Sponsored by Biogen idec Inc., 

The Musée national des Beaux-Arts du Québec, located in the Parc des 
Champs-de-Bataille, a short walk from the host hotel, is a unique location 
hosting fine art from Québec and elsewhere as well as a period prison! 
We have also invited the Métis Fiddler Quartet to entertain us during the 
evening with traditional Métis and native fiddling. These four siblings 
have developed arrangements that honour their French-Canadian Métis 
Aboriginal heritage. Enjoy the exhibits, the jail cells, the Métis Fiddler 
Quartet and local cuisine while interacting with delegates.  

  

  
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.biogenidec.com/
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Professor Jürg Tschopp (1951 - 2011) received his PhD in biophysics at 
the University of Basel in 1979. He then joined the group of Müller-
Eberhard at the Scripps Clinic in La Jolla. In 1982, he was appointed 
assistant professor at the Department of Biochemistry of the 
University of Lausanne, where he was promoted to the rank of full 
professor in 1989. From 2003 to 2011 he was deputy-director of the 
Department of Biochemistry. His research focused on signaling 
pathways that control innate immunity. He organized the 10th 
International TNF meeting in Lausanne, Switzerland in 2004. 

Throughout his career, Jürg has demonstrated a long-standing interest in cell death, the mechanisms of 
danger detection and the ensuing repair or killing processes. This curiosity was fostered during his post-
doctoral work where he investigated the mechanism of lysis induced by complement. After his return to 
Switzerland, he characterized cytoplasmic granules within cytolytic T cells (CTLs) and discovered 
perforin, the major lytic protein, and a family of proteases, the so-called granzymes. Together, 
granzymes and perforin are required for efficient target cell death. However, when his group generated 
perforin-deficient mice a second lytic pathway utilized by CTLs emerged. This alternative pathway was 
dependent on Fas, a now well-known death receptor and potent inducer of apoptosis. His subsequent 
interests in the field of apoptosis resulted in the identification of a number of proteins that control 
apoptosis, amongst which the most powerful inhibitor of the Fas signaling pathway (FLIP) emerged. In 
addition to apoptosis, there exists a second type of cell death, necrosis. Necrosis was considered to be a 
form of accidental death that was independent of a defined signaling pathway. Jürg's group was the 
first to discover that, like apoptosis, necrosis was precisely controlled by defined signals and was 
dependent on the kinase RIP1.  

Jürg also contributed in a significant way to the field of innate immunity. In particular, Jürg's group 
characterized a novel cytoplasmic protein complex, consisting of RIG-I and Cardif, that detects RNA and 
which is essential for sensing most intracellular viruses. In addition, Jürg's team characterized the multi-
protein complex that activates caspases 1 and 5, which he called inflammasome. Together with other 
groups, Jurg Tschopp found that mutations in one of the proteins forming the inflammasome are the 
cause of several autoinflammatory diseases. Based on this discovery, patients suffering from these 
genetic diseases are now successfully treated with IL-1 antagonists.  

The scientific career of Jürg Tschopp has been incredibly productive and his results and ideas have 
inspired many researchers. After his death in early 2011, he left us with key concepts in the fields of 
complement, cytotoxic T cells, cell death, TNF family members (such as BAFF, APRIL, TRAIL), innate 
immunity and inflammation, which have also impacted the current clinical management of auto-
inflammatory diseases such as gout. As a living legacy of his scientific enthusiasm, numerous group 
leaders formed in his laboratory are now active in Australia, Germany, Belgium, Japan, the Netherlands, 
China, Canada, France, USA and Switzerland. 
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Wednesday, July 10, 2013 

7:00 - 8:00 Breakfast (Suzor-Côté Ballrooms) - Registration desk open (Ballroom Foyer) 

8:00 - 10:00 S9: The Mucosal-Immune Interface (Suzor-Côté/Krieghoff Ballrooms) 

 Session Chairs:  
Jen Gommerman, University of Toronto, Canada 
Sergei Nedospasov, Engelhardt Institute of Molecular Biology, Russian Academy of Sciences 

8:00 - 8:25 Yang-Xin Fu, University of Chicago, USA 
"The role of Lymphotoxin in gut immunity: beyond the development of lymphoid tissues" 

8:25 - 8:50 Wenjun Ouyang, Genentech, USA  
"Lymphotoxin pathway regulates IL-22 and ILCs during mucosal host defense" 

8:50 - 9:05 Maria Armaka, Alexander Fleming Biomedical Sciences Research Centre 
"Intestinal epithelial cell-specific haplo-insufficiency of p55TNFR mitigates systemic TNF 
toxicity enabling safe and effective TNF- based anti-tumour therapy" 

9:05 - 9:20 James Carlyle, University of Toronto  
"An in vitro model of ILC and LTi cell development and differentiation: Characterization of 
TNF family member expression" 

9:20 - 9:35 Andrey Kruglov, German Rheumatism Research Center (DRFZ) 
" Non-redundant functions of soluble LT 3 and membrane-bound LT 1LT 2 produced by 
innate lymphoid cells in intestinal homeostasis" 

9:35 - 10:00 Richard Siegel, National Institutes of Health, USA 
"The TNF family member TL1A in adaptive and innate type 2 immunity" 

10:00 - 10:15 Linda Burkly, Biogen Idec Inc, USA 
"The TWEAK/Fn14 pathway promotes chronic colitis with fibrosis through an IL-13-
TWEAK/Fn14-TSLP axis in mice" 

10:15 - 10:45 Coffee and Tea Break (Ballroom Foyer) 

10:45 - 12:30 S10: Fine-tuning the Host Response to Pathogens by the TNF Superfamily 
(Suzor-Côté/Krieghoff Ballrooms) 

 Session Chairs:   
Mick Croft, La Jolla Institute for Allergy and Immunology, USA 
Tania Watts, University of Toronto, Canada  

10:45 - 11:10
  

Carl Ware, Sanford-Burnham Institute, USA 
"The LT R and HVEM Network in Immunity" 

11:10 - 11:35 Jen Gommerman, University of Toronto 

"Exploring Lymphotoxin-  Receptor signaling in Dendritic Cell homeostasis and function" 

11:35 - 11:50
  

Monica Yabal, Technische Universität München 
"Deregulated TNF signaling in the absence of XIAP drives inflammasome activation" 

11:50 - 12:05
  

Chris Benedict, La Jolla Institute for Allergy and Immunology, USA 
"Cytomegalovirus targets the TRAIL death receptors" 
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12:05 - 12:20
  

Shahram  Salek-Ardakani, University of Florida, USA 
"Protective CD8 T cell memory to a viral pathogen requires trans cosignaling between HVEM 
and BTLA." 

12:20 - 12:45
  

Tania Watts, University of Toronto, Canada  
"Glucocorticoid-induced TNFR related protein (GITR) in control of viral infection"  

12:45-1:00
  

Jen Gommerman, University of Toronto, Canada 
Linda Burkly, Biogen Idec 
Closing Remarks  

13:00 Close of Meeting (Boxed lunch provided) 

 
  
   

Thank you for joining us for the 14th International TNF Meeting. 

 See you in 2015! 
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Abstracts for Short Oral Presentations 
 
 



Blockade of the high affinity LT&#946;R‐binding site abrogates signaling by LT&#945;&#946;2 
 

Authors: Jawahar Sudhamsu, Jian Pin Yin, Eugene Chiang, Melissa Starovasnik, Jane Grogan, 
Sarah Hymowitz 

 
Due to the importance of the lymphotoxin pathway in inflammatory processes and in the 
development and maintenance of lymphoid structures, there is significant interest in 
understanding the basis of LTβR signaling.  LTβR is unusual in the TNF superfamily for 
being triggered by interaction with both a heterodimeric (LTαβ2) and homotrimeric 
(LIGHT) ligands. Careful biophysical analysis has previously shown both LTαβ2 and 
LIGHT bind only two copies of LTβR. To elucidate the molecular requirements for 
LTβR signaling, we undertook biochemical and structural studies of key components of 
this pathway. Crystal structures of LTα3-bound to the Fab fragment of anti-LTα and of 
the ternary complex containing LTαβ2, LTβR and the Fab fragment of anti-LTα in 
conjunction with isothermal calorimetry reveal LTαβ2 binds two copies of LTβR with 
distinct affinities (0.3 and 250 nM, respectively).  Anti-LTα prevents binding of LTβR to 
the high affinity site but does not block the low affinity site. Based on the structure of the 
LTαβ2 heterotrimer, we were able to design a single chain variant of LTαβ2.  This variant 
allowed us to make targeted mutations to assess the importance of each of the three 
potential receptor-binding sites in the heterotrimer.  Biophysical and cellular 
characterization of these variants revealed the LTβ-LTα interface is the high affinity 
LTβR binding site and confirmed that the LTβ-LTβ interface is the low affinity site for 
LTβR.  Finally, cellular assays reveal that blockade of the high affinity site with anti-LTα 
is sufficient to block NF-kB mediated signaling in reporter assays.  Taken together, these 
results elucidate the unexpected complexities underlying cellular activation by the 
lymphotoxin pathway.  
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HACE1 is a central gatekeeper of TNFR1 mediated response. 
 

Authors: Dr. Roberto Nitsch, Ivona Kozieradzki, Mathieu J. M. Bertrand, Helen Klug,  
Thomas Perlot, Giulio Superti-Furga, Thomas Decker, Andrea Pichler, Guido Kroemer,  

Peter Vandenabeele, Poul H.B. Sorensen, Josef M. Penninger 
 
 
We previously cloned the novel HECT domain ubiquitin protein ligase HACE1 from a Wilm's tumor 
patient and demonstrated, using mutant mice, that HACE1 acts as tumor suppressor gene in vivo. To 
identify molecular targets of HACE1, we performed HACE1-mediated in vitro ubiquitylation assays on 
microchips containing more than 9000 different proteins, and 109 substrates were identified as confident 
candidate ubiquitylation targets for HACE1. We focused on the TNF-receptor associated factor 2 (TRAF2), 
a key molecule essential for the activation of many cellular pathways downstream of the TNF receptor 1 
(TNFR1). Following stimulation with TNFalpha, HACE1 mutant murine embryonic fibroblasts (MEFs) 
showed a defective Lysin-63 ubiquitylation of TRAF2 and a nearly complete block in the activation of the 
canonical NFkB pathway. In addition, HACE1 deficient MEFs did not activate Caspase 8 in response to 
TNFR1 challenge and thus could not trigger apoptosis. Instead, HACE1 deficient cells appeared to switch 
cell fate to necroptosis. In fact, HACE1 knock-out mice injected with a lethal dose of lipopolysaccharide 
plus D-GALN were resistant to TNFalpha-induced hepatocyte apoptosis and consequent death as compared 
to HACE1 expressing littermates. Consistent with a TNFR1 signaling defect, HACE1 mutant mice 
exhibited an increased susceptibility to Listeria infection. Moreover, when treated with dextran sodium 
sulphate (DSS), HACE1 knock-out mice showed worsened colon inflammation, loss of weight and 
recovery form treatment with respect to their WT littermates. In line with this, HACE1 knock-out mice 
resulted more prone than the WT littermates to the inflammation-based colon cancer model of 
Azoxymethane plus DSS. These data indicate a key role of HACE1 in the activation of the TNF response 
and of NFkB, leading to a proper apoptotic cell death feedback. As a consequence, HACE1 results essential 
to the preservation of the homeostasis of a healthy colon barrier protecting animals from acute 
inflammation and cancer transformation. 
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UBIQUITINATION OF c-IAP1 AND RIP1 REGULATES TNF RECEPTORS-
MEDIATED CELL DEATH AND INFLAMMATION. 
 
Domagoj Vucic 
Genentech, Inc. 
South San Francisco, CA, 94080, USA 
 
 
The regulated modification and degradation of cellular proteins by the ubiquitin-
proteasome system are critical for modulation of many essential cellular processes 
including cell death. Cellular inhibitors of apoptosis (c-IAP1/2) are recruited to TNFR1-
associated protein complexes where they regulate TNF stimulated signaling through their 
RING domain ubiquitin ligase activity. c-IAP1 and c-IAP2 are required for canonical 
NF-kB and MAPK activation by TNF family receptors, recruitment of IKKs, TAK1 and 
HOIP to TNFR signaling complexes and induction of gene expression by TNF ligands as 
well. In addition to mediation of proliferative signaling, c-IAP1/2 are negative regulators 
of apoptotic and necrotic signaling, mainly through their ability to promote RIP1 
ubiquitination. Using antibodies specific for ubiquitin conjugation to the substrate 
proteins and for distinct ubiquitin chain linkages in combination with mass spectrometry 
we have investigated the spatial and temporal pattern of endogenous ubiquitination 
during proliferative, apoptotic and necrotic signaling triggered by TNF family ligands. 
Our results identify specific ubiquitination events on c-IAP1, RIP1, TRAF2, caspases and 
many other adapters and signaling molecules that are critically involved in pro-survival 
and pro-death signaling. The underlying force driving these events is the ubiquitin ligase 
activity of c-IAP1/2 and ubiquitination of its major substrate RIP1. These dynamic 
ubiquitination events regulate the assembly of NF-kB promoting IKK and LUBAC 
complexes as well as caspase-8 activating apoptotic and RIP3-containing necrosome 
complexes thereby confirming the functional relevance of our findings. We also find that 
deubiquitinase OTUB1 regulates cell death and signaling by disassembling K48-linked 
polyubiquitin chains from c-IAP1. Downregulation of OTUB1 promotes TWEAK-
stimulated cell death, enhances c-IAP1 degradation, and reduces TWEAK-induced NF-
kB signaling and gene expression. Collectively, these studies define major events 
regulating TNF receptors-mediated cell death and proliferation, and enhance our 
understanding of apoptosis, necrosis and survival signaling. 
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TRAF2 PHOSPHORYLATION CONTROLS THE CD40-MEDIATED SPATIOTEMPORAL 
ACTIVATION OF THE NF-KB AND JNK PATHWAYS TO PROMOTE NEOPLASTIC B CELL 

SURVIVAL 
 

Authors: Lauren Workman, Ken Blackwell, Laiqun Zhang, Bruce Hostager, Gail Bishop,  
Hasem Habelhah 

 

The CD40L/CD40 dyad regulates B cell proliferation, differentiation, and survival to promote humoral immunity. 
TRAF2 is a critical mediator of the JNK/c-Jun and IKK/NF- B pathways in response to CD40 ligation. Our lab has 
previously mapped two phosphorylation sites in the TRAF2 N-terminus (Ser-11 and Ser-55) responsible for 
regulating basal and TNFα-induced JNK and NF- B activation. Here we report that CD40L stimulation elicits 
strong TRAF2 Ser-11 and Ser-55 phosphorylation in normal and malignant B cells. Functional studies demonstrate 
that MEKK1-mediated TRAF2 Ser-11 phosphorylation regulates the signaling kinetics of the membrane-bound 
CD40 complex to potentiate full JNK and NF- B pathway activation. In the absence of Ser-11 phosphorylation, 
receptor-recruited TRAF2 translocates to membrane lipid rafts by directly binding to phospholipids through its 
RING domain, where it remains sequestered along with cIAP1. TRAF2 can then be phosphorylated on Ser-55 by 
PKC , triggering its ubiquitin-mediated degradation and cessation of prolonged JNK activation. Constitutive CD40 
signaling has been shown to promote the progression and therapeutic resistance of B cell-derived malignancies, and 
TRAF2 is found over-expressed and constitutively phosphorylated in a subset of B cell-derived cancer cell lines and 
primary tumor samples. Notably, TRAF2-KO lymphoma cells reconstituted with an endogenous level of phospho-
null TRAF2-S11A show lower basal and CD40L-inducible expression of the anti-apoptotic NF- B target genes, 
Bcl2 and cFLIP; while cells expressing TRAF2-S11/55A are significantly more sensitive to chronic stress-induced 
apoptosis when compared to TRAF2-WT counterparts. The tumor microenvironment is characterized by hypoxia, 
low glucose, and free radicals that induce chronic cellular stress and NF- B activation, and adaptation to these 
stressors has profound consequences for both malignant progression and therapeutic response. As such, these results 
implicate TRAF2 phosphorylation as a mechanism responsible for the elevated NF- B activation and apoptotic 
resistance observed in B cell-derived neoplasms and a relevant molecular target for future therapies. 
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IMPORTANCE OF TRAF1 PHOSPHORYLATION ON THE RECRUITMENT OF 
TBK1 IN CD8 T CELLS 
N.A. Eustache Oussa1,2, Youssouf Soumounou1 and Laurent Sabbagh1,2 
1Maisonneuve-Rosemont Hospital Research Centre and 2Department of Microbiology 
and Immunology, University of Montreal, Montreal, Quebec, Canada 
 
 
The Tumour Necrosis Factor (TNF) Receptor-associated factor-1 (TRAF1) adaptor 
protein is a key component in initiating intracellular signalling pathways downstream of 
TNF receptors (TNFR). More importantly, TRAF1 has a pattern of expression restricted 
primarily to lymphoid cells and plays an important role in lymphocyte survival. TRAF1 
has been shown to be phosphorylated on Serine 139, consequently inhibiting NF- B 
activation downstream of TNFR2 when expressed in HeLa cells. We have previously 
demonstrated that TRAF1 cooperates with the TNFR family member 4-1BB to mediate 
signalling in T cells. However, the impact of TRAF1 phosphorylation on events 
downstream of 4-1BB in T cells remained to be defined. Using a proteomics approach we 
demonstrate that TANK-binding kinase 1 (TBK1) preferentially associates with the 
TRAF1 Serine 139 to Alanine (S139A) mutant. TBK1 is a kinase that functions upstream 
of NIK and IKK in the activation of the NF- B pathway. When TRAF1-deficient CD8 T 
cells were reconstituted with the TRAF1 S139A mutant, we observed more sustained 
levels of I Bα degradation in response to 4-1BB stimulation in contrast to cells 
expressing either TRAF1 wild-type or TRAF1 S139D phospho-mimetic mutant. Together, 
these findings define the importance of the basal phosphorylation state of the TRAF1 
Serine 139 residue in coordinating signalling events downstream of 4-1BB in primary T 
cells.  
 
Research funded by a grant from the Leukemia and Lymphoma Society of Canada (to LS) and a research 
doctoral fellowship from the Cole Foundation (to NAEO). 
eustache2002fr@yahoo.fr 
 
N.A. Eustache Oussa is a student and wishes to be considered for a poster award 
 

mailto:eustache2002fr@yahoo.fr
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TNFR1 Dynamics Mediate Persistent TNF Responsiveness. 
Matthew S. Hayden1,2,*, Sitharam Ramaswami1, Jesse Gelles-Hurwitz1, Wangyong Zeng1, Sujatha 
Guranathan1,2 and Sankar Ghosh1, 2 

1Departments of Dermatology and 2Microbiology and Immunology, College of Physicians and Surgeons, 
Columbia University, New York, NY.   
 
 
Tumor necrosis factor (TNF) induces gene expression in a graded manner depending on both the magnitude 
and frequency of TNF exposure. In response to persistent TNF exposure cells exhibit oscillatory signaling 
defined by negative feedback mechanisms that temporarily render some signaling pathways refractory to 
repeated stimulation.  TNF-induced receptor internalization is a well-defined negative feedback mechanism 
that must be overcome in order for reactivation of signaling to occur.  However, there is no known 
mechanism accounting for the replenishment of cell surface TNF receptor 1 (TNFR1) needed for persistent 
TNF responsiveness. Surface TNFR1 replenishment does not result from an induced increase in receptor 
expression following ligand exposure.  Surprisingly, we instead find that TNFR1 is regulated by rapid, 
ongoing synthesis and trafficking to the cell surface from which it undergoes ligand-independent 
degradation. Constitutive TNFR1 turnover is independent of receptor shedding and is instead mediated by 
rapid receptor endocytosis and degradation in lysosomes.  In the presence of ligand TNFR1 internalization 
and degradation is modestly accelerated. However cell surface TNFR1 is continuously replaced, allowing 
persistent engagement by TNF and repetitive activation of downstream signaling pathways.  Upon TNF 
withdrawal, steady state cell surface expression of TNFR1 is rapidly restored by ongoing, ligand-
independent, receptor synthesis.  TNFR1 dynamics are governed by structural features shared by a limited 
complement of TNFR superfamily members and this domain confers similar cell biology and capacity for 
persistent ligand responsiveness. Thus TNFR1 proteostasis governs the ability of the receptor to mediate 
persistent transcriptional responses suggesting new approaches for therapeutic manipulation of chronic 
TNF signaling in inflammatory disease states.  
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DYSREGULATION OF BOTH CASPASE 8 AND RIP3 UNDERLIES THE PERINATAL DEATH OF 
RIP1-DEFICIENT MICE 
 
William J. Kaiser, Chunzi Huang, Linda Roback, Devon Livingston-Rosanoff, Edward S. Mocarski 
 
Department of Microbiology and Immunology, Emory Vaccine Center, Emory University School of Medicine, 
Atlanta GA 30322 
 
 
Extrinsic apoptosis and programmed necrosis are complementary pathways controlled by a caspase-8 (Casp8), Fas-
associated via death domain (FADD) and cellular FLICE inhibitory protein (cFLIP) signaling platform responsible 
for cell fate decisions following death receptor and pathogen recognition receptor activation. Receptor interacting 
protein kinase (RIP1, also known as RIPK1) interacts with this cytosolic complex, called a ripoptosome, to trigger 
apoptosis via Casp8 or programmed necrosis, a death pathway that requires the kinase activities and interaction of 
RIP1 and RIP3.  Germ line disruption of Rip1 results in perinatal death that is rescued by combined deficiency of 
Casp8 and Rip3. Rip1-/-Casp8-/- and Rip1-/-Rip3-/- mice exhibit perinatal death similar to Rip1-null mice, whereas, 
Rip1-/-Casp8-/-Rip3-/- triple mutant mice survive to become viable and fertile adults. RIP1-deficiency unleashes 
either Casp8-dependent or RIP3-dependent death pathways that dictate lethality. Rip1-/-Casp8-/-Rip3-/- mice are 
immunocompetent but develop lymphadenopathy by 3 months of age marked by accumulation of abnormal T cells 
in the periphery, a phenotype reminiscent of Fas-/-,  Casp8-/-Rip3-/- and Fadd-/- Rip3-/- mice. These insights point 
to the vital interplay of the extrinsic cell death pathway components RIP1, RIP3 and Casp8 in host defense 
pathways. 
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VIRAL INFECTION OF HEPATOCYTES SETS THE COURSE FOR APOPTOSIS INDUCTION 
IN RESPONSE TO TNF. 

 
Authors: Ms. Marianne Frings, Hamid Kashkar, Mathias Heikenwälder, Martin Krönke,  

Percy Knolle, Dirk Wohlleber 
 
Engagement of the TNF receptor (TNFR) by TNF may induce survival via activation of 
NFkB dependent genes, but also apoptotic signaling by activation of caspases. Hence, pro- 
and anti-apoptotic signaling can be induced by the same receptor in response to the same 
ligand. What controls which of these two pathways dominates and thereby determines cell 
fate still remains largely unknown. We found that viral infection sets the course for the 
apoptotic pathway in response to TNF: In a novel CD8+ T-cell effector mechanism secreted 
TNF induces selective clearance of infected hepatocytes, whereas uninfected cells are 
protected from cell death. Here we investigate the molecular mechanism(s) underlying the 
sensitization of infected hepatocytes towards the death-inducing effect of TNF: Mice are 
infected with hepatotropic adenovirus and challenged with recombinant TNF to analyze key 
events in survival and apoptosis signaling. Viral infection influences TNFR signaling at early 
steps: Exclusively upon infection the activation of the initiator caspase 8 and subsequent 
events in the apoptotic cascade such as Bid cleavage, activation of caspase 9 and effector 
caspase 3 can be detected. The dependency of hepatocyte death on caspase 9 reveals an 
essential role of mitochondria. Indeed, the mitochondrium is an additional factor of the pro-
apoptotic TNFR signaling cascade viral infection interferes with: Viral infection causes 
elevated levels and increased mitochondrial translocation of the proapoptotic Bcl-2 family 
member Bax, which is known to be involved in the permeabilization of mitochondria. This 
comes along with an enhanced sensitivity of mitochondria towards apoptotic stimuli like 
activated caspase 8. Taken together, our results demonstrate that viral infection sensitizes 
hepatocytes towards TNF mediated apoptosis by increasing mitochondrial Bax levels and by 
interfering with early events in TNFR signaling that enable initiator caspase activation. 
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TACI regulates T‐independent marginal zone B cell responses through innate activation‐
induced cell death 

 

Author: Dr. Fabienne  Mackay 
 

Activation-Induced Cell Death (AICD) plays a critical role in immune 

homeostasis and tolerance. In T cell-dependent humoral responses, AICD of B 

cells is initiated by Fas ligand (FasL) on T cells, stimulating Fas on B cells.  In 

contrast, T cell-independent B cell responses involve innate-type B-lymphocytes, 

such as marginal zone (MZ) B cells and only little is known about the 

mechanisms that control AICD during innate B cell responses to TLR activation.  

Here, we show that MZ B cells undergo AICD in response to TLR4 activation in 

vivo. This process requires engagement of the BAFF/APRIL receptor, TACI, 

which cooperates with TLR4 signaling to up-regulate expression of both FasL 

and Fas on MZ B cells and to also repress inhibitors of Fas-induced apoptosis 

signaling. This process is also dependent on Mal downstream of TLR4. These 

findings demonstrate an unappreciated role for TACI and its ligands in the 

regulation of AICD during T-independent B cell responses.   
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TNF SIGNALING DRIVES MYELOID‐DERIVED SUPPRESSOR CELL ACCUMULATION. 
 

Author: Zhihai Qin 
 
TNF, an inflammatory cytokine that is enriched in the tumor microenvironment, 
promotes tumor growth and subverts innate immune responses to cancer cells. We 
previously reported that tumors implanted in TNF receptor deficient (Tnfr-/-) mice are 
spontaneously rejected; however, the molecular mechanisms underlying this rejection 
are unclear. Here we report that TNF signaling drives the peripheral accumulation of 
myeloid-derived suppressor cells (MDSCs). MDSCs expand extensively during 
inflammation and tumor progression in mice and humans and can enhance tumor 
growth by repressing T cell mediated antitumor responses. Peripheral accumulation of 
MDSCs was drastically impaired in Tnfr-/- mice. Signaling of TNFR-2, but not 
TNFR-1, promoted MDSC survival through upregulation of cellular FLICE-inhibitory 
protein (c-FLIP) and inhibition of caspase-8 activity. Loss of TNFRs impaired the 
induction of MDSCs from bone marrow cells, but this could be reversed by treatment 
with caspase inhibitors. These results demonstrate that TNFR-2 signaling promotes 
MDSC survival and accumulation and helps tumor cells evade the immune system. 
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AN UNEXPECTED ROLE FOR TRAIL IN CANCER. 
 

Authors: Silvia  von Karstedt, Johannes Lemke, Antonella Montinaro, Lucia Taraborrelli, Torsten 
Hartwig, Mona El‐Bahrawy, Henning Walczak 

 

Abstract 
It appears paradoxical that many human cancers display enhanced expression of death-
domain-containing receptors for Tumor necrosis factor-related apoptosis-inducing ligand 
(TRAIL) considering they are thought to mediate induction of apoptosis. Mutated KRAS is 
known to cause cellular transformation that endows cells with increased migratory capacity, 
enhanced single cell survival under detached conditions and thereby paves the way for invasive 
primary tumors and metastasis. We found that KRAS-mutation-endowed enhanced migration 
and colony formation of cancer cells relies on autocrine TRAIL and identified a novel signaling 
pathway to be responsible for this effect of autocrine TRAIL but is independent of canonical 
TRAIL signaling mediated by the death-inducing signaling complex (DISC). In vivo, signaling 
induced by endogenous TRAIL mediates experimental metastasis of KRAS-mutated cancer 
cells but is dispensable for their subcutaneous growth. We therefore conclude that oncogenic 
KRAS-driven migration and metastasis requires endogenous TRAIL, opening novel treatment 
options for some of the most aggressive cancers. 
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Decoy receptors block tumour cell eradication by TRAIL Molecular engineering of TRAIL to 
evade decoy receptors 

 
Authors: Lynda O'Leary, Almer van der Sloot, Carlos Reis, Shane Deegan, Robbert Cool, 

Wim Quax, Luis Serrano, Afshin Samali, Dr. Eva Szegezdi 

 
Tumour necrosis factor-related apoptosis-inducing ligand (TRAIL) selectively eradicates an 
array of cancer cells while leaving healthy cells unaffected. TRAIL can bind to four different 
membrane-bound receptors (death receptor (DR)4, DR5, decoy receptor (DcR1), DcR2). Of 
these receptors, only DR4 and DR5 can induce apoptosis. DcR1 and DcR2 attenuate TRAIL-
induced apoptosis either by competing with DR4 and DR5 for TRAIL-binding or by directly 
inhibiting the death-inducing receptors. While TRAIL shows tremendous promise as an anti-
cancer agent, its promiscuous receptor-binding characteristic may limit its utilisation as a 
therapeutic agent. Here we show that decoy receptors are expressed in the tumour-
surrounding normal cells as well as in the tumour stroma and these decoy receptors can 
greatly reduce the tumour-killing efficacy of wild type TRAIL. Using computational rational 
design we engineered mutants of TRAIL (TRAIL-45) that lost binding to the DcRs, but 
retained the high agonistic binding to both DR4 and DR5. Mutation of the threonine at 
position 261 to leucine (T261L) in combination with glycine to glutamate at position 160 
(G160E) could diminish binding to the DcRs without affecting DR4- and DR5-binding. This 
TRAIL mutant proved to be a potent inducer of cell death compared to wild type TRAIL. In a 
fibroblast-endothelial cell-breast cancer three dimensional tumour spheroid culture where the 
non-transformed fibroblasts expressed decoy receptors, only the TRAIL-45 mutant could 
maintain its efficacy. These results indicate that wild type TRAIL can be engineered to evade 
decoy receptors and clearly illustrate the need for these decoy receptor-insensitive TRAIL 
mutants in the clinic. 
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TWEAK/ Fn14/ ALTERNATIVE NF-kappaB SIGNALING IS REGULATED BY THE UBIQUITIN E3 
LIGASE cIAP1 TO CONTROL MYOGENESIS AND MUSCLE REGENERATION. 

 
Authors: Emeka Enwere, Rim Lejmi-Mrad, Janelle Holbrook, Jennifer Vineham, Kristen Timusk, 
Herman Cheung, Nathalie Earl, Jeffrey Nuyens, Martine St-Jean, Eric LaCasse, Robert Korneluk 

The cytokine TNFalpha-like weak inducer of apoptosis, TWEAK, and its receptor Fn14, have 
been found to play critical roles in myogenesis, muscle cell differentiation and regeneration and 
in denervation-induced skeletal muscle atrophy. At high doses of TWEAK, or with over-
activation of the associated downstream signaling pathways, a negative impact, such as the 
inhibition of differentiation or the exacerbation of atrophy is typically observed. In contrast, we 
show here that the low-dose exposure of TWEAK has positive pro-myogenic and muscle 
regenerative effects. TWEAK at low concentration preferentially activates the alternative NF-
kappaB pathway over the classical pathway, and leads to an increase of myoblast fusion into 
myotubes, without promoting atrophy or impairing myogenesis. These effects can be 
phenocopied by depleting, via genetic (i.e. knock-out or siRNA) or chemical (i.e. small molecule 
IAP antagonists) means the expression of cIAP1, an E3 ubiquitin ligase that is also a TRAF2/3 
adaptor-binding protein. cIAP1 negatively regulates the alternative NF-kappaB pathway by 
targeting the kinase NIK for proteasomal degradation. Indeed, the constitutive direct activation 
of the alternative NF-kappaB pathway by multiple means also promotes the same myogenic 
effects. Given these fundamental findings, we have examined the impact of the 
TWEAK/Fn14/alternative NF-kappaB signaling axis and it’s regulation by cIAP1 in both normal 
muscle processes as well as in a number of muscle disease models, including cardiotoxin injury, 
the mdx dystrophin mutation and denervation-induced atrophy. In general, we find that the 
addition of low dose TWEAK, the loss of cIAP1 expression and/or the activation of the 
alternative NF-kappaB signaling pathway is protective in muscle. As a result, we hope to 
translate these fundamental discoveries into clinical utility.  
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Ectodysplasin/NF-kappaB regulates mammary ductal morphogenesis 
 

Authors: Maria Voutilainen, Päivi Lindfors, Sung-Ho Huh, David Ornitz, Ruth Schmidt-Ullrich,  
Marja Mikkola 

 
Ductal growth of the mammary gland occurs in two distinct stages, during embryogenesis and at 
puberty. Relatively little is known about the genetic networks that control the initial phases of 
ductal expansion, which, unlike pubertal development, proceeds independent of hormonal input. 
We have identified NF- B downstream of the TNF-family ligand ectodysplasin (Eda) as a unique 
regulator of embryonic and prepubertal ductal morphogenesis. Loss of Eda, or inhibition of NF- B, 
led to smaller ductal trees with fewer branches. Overexpression of Eda caused a dramatic NF- B-
dependent phenotype in both female and male mice characterized by precocious and highly 
increased ductal branching that correlated with enhanced cell proliferation. We have identified 
several putative transcriptional target genes of Eda/NF- B, including PTHrP, Wnt10a/b, Fgf20, as 
well as Egf family ligands amphiregulin and epigen. We developed a mammary bud culture system 
that allowed us to manipulate mammary development ex vivo and found that recombinant PTHrP, 
Wnt3A, and Egf family ligands stimulate embryonic branching morphogenesis, suggesting that 
these pathways may cooperatively mediate the effects of Eda. We show that although Fgf20 null 
mice do not show any defects in prepubertal mammary gland development, loss of Fgf20 attenuates 
the K14-Eda ductal phenotype. 
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In . 

Authors: Dr. Takashi Nishina, Yasuhiro Shinkai, Yoshito Kumagai, Ko Okumura,  

 

xidative stress is tightly associated with apoptosis and necrosis. We have recently reported that oxidative 

terlukin-11 is responsible for oxidative stress-induced proliferation of intestinal epithelial cells

 

Hiroyasu Nakano 

O

stress induces the production of interleukin-11 (IL-11), a member of the IL-6 family of cytokines. We also 

showed that IL-11 attenuates oxidative stress and promotes tissue repair. On the other hand, electrophiles 

are positively charged species that form covalent bonds with tissue nucleophiles to irreversibly alter key 

cellular proteins, and induce oxidative stress. Electrophiles have been shown to be involved in stress, aging, 

and cancer. While some electrophiles activate a transcription factor, NF-E2-related factor 2 (Nrf2) that 

counteracts oxidative stress, it remains unclear whether IL-11 contributes to the defense mechanisms 

against exposure to electrophiles. Here we show that IL-11 production was induced by a reactive 

electrophile, 1,2-naphthoquinone (1,2-NQ). 1,2-NQ has been identified as an environmental quinone and 

reported to induce activation of Nrf2. IL-11 production largely depended on 1,2-NQ-induced activation of 

the mitogen-activated or extracellular signal–regulated protein kinase kinase (MEK) - (extracellular 

signal–regulated kinase) ERK pathway. Moreover, 1,2-NQ increased the IL-11 gene promoter activities 

through the activator protein-1 (AP-1) sites in the IL-11 promoter. Induction of IL-11 was positively 

correlated with an increase in Fos-related antigen 1 (Fra-1) protein levels. Together, 1,2-NQ might induce 

IL-11 production through activation of the MEK-ERK-Fra-1 pathway. Notably, mice treated with 1,2-NQ 

showed a decrease in body weight, and this effect was exacerbated in IL-11 receptor (IL-11R)-deficient 

mice. Moreover, 1,2-NQ treatment increased numbers of proliferating intestinal epithelial cells at the crypt, 

which was impaired in IL-11Rdeficient mice. Collectively, these results suggest that both the Nrf2- and 

IL-11-dependent signaling pathways might cope with oxidative stress induced by 1,2-NQ. 
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TRANSLATIONAL MEDICAL RESEARCH AND CLINICAL RESULTS FOR TACI:FC/ATACICEPT. 
 
AUTHOR: Henry Hess 

 
Atacicept is a human, recombinant fusion protein comprised of the extracellular part of the TNF receptor family 
member TACI and the Fc portion of human IgG1. Atacicept binds and neutralizes all known forms of the TNF 
homologs BLyS/BAFF and APRIL. BLyS and APRIL, the levels of which are raised in systemic lupus 
erythematosus (SLE), deliver essential differentiation and survival signals to several peripheral B cell subsets, some 
of which are regarded as culprits in certain autoimmune conditions. We undertook efforts to decipher differential 
effects between single (BLyS or APRIL) or dual (BLyS and APRIL) inhibitors in mouse models of B cell (hyper-) 
activation. These studies accompanied a phase 2/3 clinical development program in SLE/lupus nephritis. The 
objective of the clinical trial for SLE was to evaluate efficacy and safety of atacicept in preventing flares of disease 
activity. The trial was randomized, double-blind, placebo-controlled and conducted at multiple centers with 52 
weeks of treatment and 24 weeks follow-up. At screening, patients with active SLE (defined by 1 A and/or 1 B 
BILAG score), as well as ANA titer 160 and/or anti-dsDNA 30 IU/mL, had been treated with a corticosteroid 
taper for 10 weeks. 461 patients reaching BILAG C or D in all organ systems were randomized to receive placebo or 
atacicept 75 or 150 mg, SC, twice weekly for 4 weeks, then weekly for 48 weeks. Primary efficacy endpoint was the 
proportion of patients experiencing a flare during the 52 weeks treatment period. Secondary assessments of the 
biologic activity of atacicept focused on changes in biomarkers reflecting disease activity and humoral serological 
memory status. Results from preclinical and clinical will be presented at the meeting. 
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In Vivo Expansion of T Regulatory Cells by TL1A Ig in Rhesus Macaque and Humanized Mice 

Taylor H. Schreiber1,2, Dietlinde Wolf1, Josiah C. Hornblower2 and Eckhard R. Podack1 

 

1Department of Microbiology and Immunology, University of Miami Miller School of Medicine, Miami, FL 

2Pelican Therapeutics Inc., Chapel Hill, NC 

 

Selective in vivo expansion of CD4+FoxP3+ immunoregulatory T cells (Treg) may provide a method to 
mitigate ongoing immunopathology in established autoimmune disease as well as facilitate durable 
tolerance to allogeneic solid organ transplantation. Among TNF family members, TNFRSF25 has high 
homology to TNF itself, however its pattern of expression is limited to T cells and some endothelial cells. 
Stimulation of TNFRSF25 in vivo with either agonistic antibodies or TL1A (TNFSF15, the monogamous 
natural ligand) facilitates selective proliferation of Treg in mice and suppression of immunopathology in 
allergic lung inflammation, allogeneic heart transplantation and HSV‐1 mediated ocular inflammation. 
The selectivity of TNFRSF25 stimulation of Treg is governed by the constitutive availability of cognate 
‘self’ antigen to Treg, but not FoxP3‐negative T conventional cells (Tconv), in laboratory mice and the 
proliferative response is driven by IL‐2 and signaling via the Akt axis. Concurrent administration of a 
vaccine with TL1A‐Ig leads to simultaneous proliferation of vaccine‐antigen‐specific effector T cells 
together with Treg. Thus, it was unknown whether the exquisite Treg selectivity of TL1A‐Ig would be 
maintained in primates with a diverse history of exposure to environmental pathogens as compared to 
pathogen‐free laboratory mice. Here we report the safety and dose‐dependent activity of rmTL1A‐Ig and 
hTL1A‐Ig in rhesus macaque and in humanized mice. These studies demonstrate conservation of mouse, 
rhesus macaque and human TL1A activity across species, and provide a basis for further translational 
development of TL1A‐Ig as a method for in vivo modulation of Treg in humans.  
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INTESTINAL EPITHELIAL CELL-SPECIFIC HAPLOINSUFFICIENCY OF p55TNFR 
MITIGATES SYSTEMIC TNF TOXICITY ENABLING SAFE AND EFFECTIVE TNF-
BASED ANTITUMOR THERAPY 
 
Authors: Ms. Maria Armaka, Filip Van Hauwermeiren, Niki Karagianni, Ksanthi 
Kranidioti, Roosmarijn E Vandenbroucke, Sonja Loges, Maarten Van Roy, Jan Staelens, 
Leen Puimège, Ajay Palagani, Wim Vanden Berghe, Panayiotis Victoratos, Peter Carmeliet, 
Claude Libert, George Kollias 
 
Tumor necrosis factor (TNF), in high doses, has remarkable antitumor effects, however, it also induces 
systemic proiflammatory toxicity, shock and death. Both its anti-tumor and lethal effects are signaled 
through the p55TNFR.  We have addressed the cell-specific role of p55TNFR signaling in driving 
these processes. Using a newly generated conditional p55TNFR knockout mouse and the previously 
described p55TNFR conditional re-activation mice, we generated hepatocyte-, macrophage- and 
intestinal epithelial cell (IEC)-specific p55TNFR deficient or sufficient mice. We have identified IECs 
to be crucial targets of TNF-induced lethal inflammation while hepatocyte- or macrophage-specific 
sensing of TNF did not appear to be involved in this process. Further analyses showed that IEC-
specific heterozygous p55TNFR expression was sufficient to prevent breakdown of intestinal barrier 
and the induction of lethality. Interestingly, IEC death was similar in IEC-specific heterozygous 
p55TNFR mice and p55TNFR sufficient control mice. Furthermore, tumor-bearing IEC-specific 
p55TNFR knockout mice show resistance to TNF-induced lethality while tumor endothelium remains 
fully responsive to TNF-induced apoptosis and tumors regress. The potential future clinical 
applicability of this model was successfully demonstrated in experiments using neutralizing anti-human 
p55TNFR antibodies in B16BL6 tumor-bearing human p55TNFR knockin mice. These results uncover 
the IEC-specific basis of systemic TNF toxicity and reveal that IEC-specific haploinsufficiency of 
p55TNFR can be exploited to alleviate TNF toxicity without loss of antitumor efficacy. 
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AN IN VITRO MODEL OF ILC AND LTi CELL DEVELOPMENT AND DIFFERENTIATION: 
CHARACTERIZATION OF TNF FAMILY MEMBER EXPRESSION 

David S. J. Allan, Juan Carlos Zúñiga-Pflücker, and James R. Carlyle 
Sunnybrook Research Institute, and Department of Immunology, University of Toronto, ON, Canada 

 
 Recently, there has been intensive interest in populations of RORγt+ group-3 innate lymphoid cells 
(ILC3), including lymphoid tissue Inducer (LTi) cells and IL-22-producing NK-like (NK22) cells present 
in mucosal tissues. Here, we describe a model cell line for the study of ILC development and 
differentiation. The parental cell line, MNK-1, was derived by immortalization of Swiss-strain fetal thymic 
NK1.1+ cells and was originally reported to have a thymic pre-NK cell phenotype, thus lacking cytotoxic 
function. However, we have recently undertaken a thorough characterization of MNK-1 sublines with 
distinct phenotypic and functional properties. One such subline, MNK-3, expresses the RORγt transcription 
factor, and produces high levels of IL-22 in response to IL-1, IL-23, and/or mitogen stimulation. MNK-3 
cells display cell surface markers and transcript expression characteristic of ILC3 cells, including 
expression of CD127 (IL-7Rα) and CCR6. Similar to ILC3 cells, MNK-3 cells express several members of 
the TNF and TNFR superfamilies, including high levels of lymphotoxin (LTα1β2), 4-1BB, GITR, DR3, 
RANKL, TNF, TNF-R1, TNF-R2 and lower levels of other family members. Using an in vitro co-culture 
assay for LTi cell activity, MNK-3 cells successfully promote the upregulation of ICAM-1 (CD54) and 
VCAM-1 (CD106) on OP9 stromal cells, in a manner dependent upon LTα1β2 expression. Thus, MNK-3 
provides an attractive model to study ILC3 cell development and function, including the roles of TNF and 
TNFR superfamily molecules. 
!
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NON-REDUNDANT FUNCTIONS OF SOLUBLE LT 3 AND MEMBRANE-BOUND LT 1LT 2 
PRODUCED BY INNATE LYMPHOID CELLS IN INTESTINAL HOMEOSTASIS. 

Andrey A. Kruglov1,2, Sandra Prepens1, Sergei I. Grivennikov3, Dmitry V. Kuprash2, Caroline Winsauer1, Gitta 
Maria Seleznik4, Mathias Heikenwalder4,5, Alexei V. Tumanov6, and Sergei A. Nedospasov1,2. 
1German Rheumatism Research Center (DRFZ), a Leibniz Institute, Berlin 10117, Germany 
2Lomonosov Moscow State University, and Engelhardt Institute of Molecular Biology, Russian Academy of 
Sciences, Moscow 119991, Russia 
3Cancer Prevention and Control Program, Fox Chase Cancer Center, 333 Cottman Avenue, Philadelphia, PA, 
19111-2497, USA 
4Department of Pathology, Institutes of Neuropathology and Clinical Pathology, University Hospital Zurich, CH 
8091 Zurich, Switzerland 
5Institute of Virology, Helmholtz Zentrum München, Technische Universität München, D-81675 Munich, 
Germany 
6Trudeau Institute, Saranac Lake, NY 12983, USA 
 
 
Intestinal homeostasis depends on complex interactions between the microbiota, the intestinal epithelium and the 
host immune system. Production of immunoglobulin A (IgA) by intestinal plasma cells is one of the main 
mechanisms for regulation of intestinal microbiota composition and maintenance of homeostasis. However, 
molecular and cellular mechanisms governing IgA production still remain poorly defined. We shall report on 
critical and distinct functions of soluble LTα3 and surface LTα1β2 expressed by ROR t+ innate lymphoid cells 
(ILC) in controlling intestinal IgA production. In particular, surface LTα1β2 produced by ILC is crucial for T 
cell-independent IgA induction in the lamina propria (LP), whereas ILC-derived soluble LTα3 (sLTα3) regulates 
T-cell dependent IgA induction in the LP. Furthermore, sLTα3 controls IgA induction via control of gut homing 
of T and B cells and acting via both TNFR1 and TNFR2 expressed by stromal cells. CD40 signaling contributes 
to the T-cell dependent IgA production controlled by sLTα3. Finally, genetic ablation of LTα, but not LTβ, in 
ROR t+ cells abrogated IgA production in the gut and dramatically altered microbiota composition. Altogether, 
our data reveal novel essential functions for soluble and membrane-bound lymphotoxins produced by ROR t+ 
ILC in organizing adaptive immune responses in the gut and in the control of the commensal microbiota. 
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The TWEAK/Fn14 pathway promotes chronic colitis with fibrosis through an 
IL‐13--TWEAK/Fn14--TSLP axis in mice 
 
Linda C Burkly*1, Aoi Son2, Tomoyuki Oshio2, Yuki I Kawamura2, Teruki Hagiwara2, Motomi 
Yamazaki2, Kyoko Inagaki-Ohara2, Toshihiko Okada2, Ping Wu1, Masanori Iseki3, Satoshi Takaki3, 
Taeko Dohi*2  
 

1Biogen Idec, Immunology, Cambridge, MA, 02142, 2Research Institute, National Center for 
Global Health and Medicine, Department of Gastroenterology, Chiba, 272-8516, 
Japan, 3Research Institute, National Center for Global Health and Medicine, Department of 
Immune Regulation, Chiba, 272-8516, Japan 
*authors contributed equally 
 
 
Tumor necrosis factor (TNF)-like weak inducer of apoptosis (TWEAK) is a cytokine of the TNF 
ligand superfamily that is constitutively expressed by many immune cell types including 
monocytes/macrophages, DC, neutrophils, natural killer cells, and also T cells. The only known 
signaling receptor for TWEAK, FGF-inducible molecule 14 (Fn14), is a highly inducible molecule 
in epithelial cells (EC), endothelial cells, and other mesenchymal cell types, wherein TWEAK 
signals through Fn14 to promote the canonical and noncanonical NF-κB, MAPK and potentially 
other pathways. We previously reported that TWEAK promotes colitis in mice by enhancing the 
production of inflammatory mediators by EC and by inducing EC damage in the presence of IL-
13, a pathogenic profibrotic T helper 2-type cytokine. Thus we hypothesized that TWEAK may 
also be involved in T helper 2-type chronic colitis induced by repeated rectal injection of a 
hapten. Using this model, we found Fn14 upregulation in colonic EC but not other cell types, 
and inflammation, fibrosis, and T helper 2-type immunity significantly reduced in Fn14 
knockout (KO) mice as compared to wild type (WT) control mice. Expression of thymic stromal 
lymphopoietin (TSLP) was lower in Fn14 KO colon EC than in WT EC, and TWEAK/Fn14 was 
required for the induction by IL-13 of TSLP in colon explants. TSLP receptor KO mice exhibit 
milder colitis, similar to that in Fn14 KO mice.  TWEAK and IL-13 also synergistically promote 
embryonic fibroblast proliferation. Thus we propose an IL-13-TWEAK/ Fn14-TSLP axis as a key 
mechanism underlying chronic colitis with fibrosis. 

S9-7



 

DEREGULATED TNF SIGNALING IN THE ABSENCE OF XIAP DRIVES INFLAMMASOME 
ACTIVATION. 

 
Authors: Monica Yabal, Nicole Müller, Heiko Adler, Nathalie Knies, Rune Damgaard,  

Christian Peschel, Jürgen Ruland, Mathias Heikenwälder, Hirokazu Kanegane, Mads Gyrd-Hansen, 
Philipp Jost 

 
Loss-of-function mutations within the BIRC4 gene encoding the X-linked inhibitor of 
apoptosis protein (XIAP) have been identified as the genetic cause of the primary 
immunodeficiency X-linked lymphoproliferative syndrome type 2 (XLP-2).  XLP-2 is often 
triggered by an EBV infection and is characterized by the accumulation of hyper-activated T 
cells and histiocytes. Despite recent evidence of XIAP as an immune regulator, the molecular 
pathogenesis of XLP-2 remains unclear. Using gene-targeted mice, we demonstrated that loss 
of XIAP leads to elevated IL-1β secreted from dendritic cells (DC) triggered by diverse toll 
like receptor (TLR) stimuli. Surprisingly, IL-1β secretion was TNF-dependent and was 
completely abrogated by TNF-blocking antibodies or genetic deletion of TNF. Furthermore, 
TNF-dependent IL-1β secretion correlated with increased processing of Caspase-8 in Xiap-/- 
DCs. Utilizing a murine herpes virus 68 (MHV68) infection model, closely resembling 
human EBV infection, Xiap-/- mice presented with increased levels of IL-1β, elevated levels  
of T lymphocytes and monocytes/dendritic cells despite ineffective viral clearance. We 
attribute this phenotype to the ubiquitin ligase functions of XIAP, as mice expressing a 
RING-deleted XIAP (XiapΔRING/ΔRING) presented with an identical or even aggravated 
phenotype. In support of our murine data, we also observed exaggerated IL-1β secretion in 
peripheral blood mononuclear cells (PBMC) from a cohort of XLP-2 patients. Together, this 
data suggests that XLP-2 patients suffer from deregulated TNF-dependent IL-1β-mediated 
inflammation caused by loss of XIAP function. 
 

1 
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Cytomegalovirus targets the TRAIL death receptors 

 
Authors: Wendell Smith, Peter Tomasec, Rebecca Aicheler, Ivana Nemcovicova, Shilpi Verma, 

Andrea Loewendorf, Pascal Schneider, Dirk Zajonc, Carl Ware, Gavin Wilkinson,  
Dr. Chris Benedict 

 
Multiple innate and adaptive host defense mechanisms collaborate to control the various 
phases of CMV infection, and cytokines of the TNFR superfamily are critical 
contributors.  Death receptors (DRs) promote apoptosis and help to maintain immune 
homeostasis during infection, and viral inhibition of DR signaling can alter this balance.  
We have identified the human CMV (HCMV) UL141 glycoprotein as necessary and 
sufficient to restrict cell surface expression of the TRAIL DRs.  UL141 binds the 
ectodomains of both human TRAIL DRs with differential affinity, paralleling that of 
TRAIL.  Solving the three dimensional structure of UL141 in complex with TRAIL-R2 
has revealed this viral protein displays no ‘overall’ homology with TNF family ligands, 
and show it to bind the DR in a unique fashion. UL141 promotes intracellular retention of 
the DRs, but does not promote their degradation, desensitizing infected cells to TRAIL-
mediated killing.  TRAIL is expressed by natural killer (NK) cells, and UL141 also 
blocks expression the NK-activating ligands CD155 and CD112, highlighting this 
HCMV glycoprotein as a pleiotropic inhibitor of NK innate defenses.  Notably, inhibition 
of TRAIL signaling by UL141 contributes non-redundantly to dampening NK-killing.  In 
addition, we have also identified the m166 protein of mouse CMV (MCMV) as an 
inhibitor of mTRAIL DR expression, and the phenotype of a m166 mutant virus has 
revealed tissue specific roles for TRAIL signaling in immune control of MCMV in vivo.  
Our identification of UL141 and m166 as the first herpesvirus proteins to directly target 
the TRAIL DRs strongly suggests that their regulation of CMV defenses has forced the 
evolution of CMV counterstrategies targeting this cytokine system. 
 

S10-4



PROTECTIVE CD8 T CELL MEMORY TO A VIRAL PATHOGEN 

REQUIRES TRANS COSIGNALING BETWEEN HVEM AND BTLA. 
Rachel Flynn, John Goulding, Vikas Tahiliani,  Kenneth M. Murphy#, Carl F. Ware^, Michael Croft## and 

Shahram Salek-Ardakani 

Department of Pathology, Immunology and laboratory Medicine, College of Medicine, University of 
Florida, Gainesville, ##La Jolla Institute for Allergy and Immunology, Divisions of Immune Regulation, 
San Diego; and ^Laboratory of Molecular Immunology, Infectious and Inflammatory Diseases Center, 

Sanford Burnham Medical Research Institute. Torrey Pines Road, La Jolla; and # Howard Hughes Medical 
Institute, Washington University School of Medicine, St. Louis, Missouri. 

 

Defining the molecular interactions required to program activated CD8 T cells to survive and become 
memory cells may allow us to understand how to augment anti-viral immunity. HVEM (herpes virus entry 
mediator) is a member of the tumor necrosis factor receptor (TNFR) family that interacts with ligands in 
the TNF family, LIGHT and Lymphotoxin- , and in the Ig family, B and T lymphocyte attenuator (BTLA) 
and CD160. The Ig family members initiate inhibitory signaling when engaged with HVEM, but may also 
activate survival gene expression. Using a model of vaccinia virus infection, we made the unexpected 
finding that deficiency in HVEM or BTLA profoundly impaired effector CD8 T cell survival and 
development of protective immune memory. Mixed adoptive transfer experiments indicated that BTLA 
expressed in CD8�+ dendritic cells functions as a trans-activating ligand that delivers positive co-signals 
through HVEM expressed in T cells. Our data demonstrate a critical role of HVEM-BTLA bidirectional 
cosignaling system in antiviral defenses by driving the differentiation of memory CD8 T cells. 
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LONG-TERM EFFECTIVENESS OF TUMOR NECROSIS FACTOR INHIBITORS IN 

SYSTEMIC SCLEROSIS PATIENTS WITH ARTHRITIS 

Göksal Keskin, Dilek Keskin, Ali Inal, Lale Özışık 

DYBEAH, Department of Internal Medicine-Immunology-Ankara 

 

Objective:  Systemic sclerosis (SSc) is a systemic connective tissue disease, characterized by fibrosis of the 

skin, involvement of internal organs and rarely with inflammatory arthritis.  Although the role of tumor necrosis 

factor (TNF) in SSc remains controversial, TNF inhibitors are used in patients with several inflammatory 

arthritis.   For this reason, we assessed long-term effectiveness of TNF inhibitors in the treatment of SSc patients 

with inflammatory arthritis.  Methods:  9 SSc patients inflammatory arthritis.  All of the patients are fulfilled the 

ACR criteria.  All the patients received a TNF inhibitor for 9 months or more (9-15 months). Effectiveness of the 

treatment was determined by tender joint count, swollen joint count, Modified Rodnan skin score, pain score 

(VAS) and lung function tests at baseline and after 9 months of treatment.  Results:  9 patients with diffuse SSc 

(7 female, 2 male, mean age; 34.8 ± 7.3 years, mean disease duration 7.1 ± 4.2 years, median skin score 7) were 

received infliximab (4), adalimumab (3) and etanercept (2) for 9 months or more (median;11).  After 9 months, 

the median swollen joint count significantly decreased from 10 to 0 (p<0.01) and median tender joint score 

decreased from 29 to 3.5 (p<0.01).  The median pain score decreased from 8 to 2 (p<0.01).  Median skin score 

unchanged at the end of the anti TNF treatment.  At baseline the median FVC and DLCO  were 82%, 75% 

respectively and after treatment 80% (p>0.05) and 73% (p>0.05)  respectively.  Conclusion:  In this study, TNF 

inhibitors were found to be effective in the treatment of SSc-associated inflammatory arthritis.  However, TNF 

inhibitors are not an effective treatment choice for skin and pulmonary involvement in patients with SSc.   
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Infiltrating macrophages are the main cellular source of NGF  in the  injured peripheral nerve: 
implications for neuropathic pain and regeneration. 
 
Authors: Mr. Alexandre Paré, Bradley J. Kerr, Steve Lacroix 
 
Inflammation has many positive effects in various pathologies, but is also associated with tissue damage 
and pain. Our group has previously demonstrated that CD11b-positive (+) cells are essential for peripheral 
nerve repair, as these cells help clearing myelin debris that are inhibitory to regeneration and support 
angiogenesis. CD11b+ cells are also necessary for the production of neurotrophins, a family of proteins that 
induce the survival and growth of neurons. Here, we show that expression of the neurotrophin nerve growth 
factor (NGF) is augmented after peripheral nerve injury and contributes to neuropathic pain. Lesion-
induced NGF production was compromised when either infiltration of blood-circulating cells was 
prevented by diffusion chamber implants or CD11b+ cells depleted using CD11b-TKmt-30 transgenic mice. 
Flow cytometry analysis combined with qRT-PCR showed that only a subset of immune cells, known as 
classically-activated proinflammatory (M1) macrophages, produce NGF at 4 days after sciatic nerve injury. 
Mice harboring deletion of the MyD88 gene showed reduced NGF mRNA levels at 4 days post-injury. 
Because MyD88 is an adaptor protein involved in IL-1 receptor (IL-1R)- and Toll-like receptor (TLR)-
induced signaling, we next examined IL-1�/ß-knockout mice and found a 35% reduction in macrophage 
numbers and a slight but significant decrease in NGF levels. However, deletion of both IL-1 and TNF type 
1 receptors reduced by only 8 % the number of Iba1+ macrophages in the nerve, with no apparent effect on 
NGF levels. Taken together, these results indicate that M1 macrophages can directly generate NGF, but the 
signaling mechanisms required for NGF production remain elusive. Because MyD88 is also implicated in 
TLR signaling, additional work is currently underway to examine the contribution of TLRs to NGF 
production. 
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INDUCTION OF TNF BY EBV INFECTION MAY INFLUENCE THERAPEUTIC POTENTIAL OF ANTI-CD3 
THERAPIES IN HUMAN DIABETES. 
 
Authors:  Denise L. Faustman, Limei Wang, Yoshiaki Okubo, Douglas Burger 
 
 
Latent Epstein-Barr virus (EBV) infections are reactivated by immunosuppression and, as recent clinical trials 
demonstrate, by higher-dose treatment with humanized anti-CD3 monoclonal antibodies (MoAbs) for type 1 
diabetes (T1D). A 6-day course of anti-CD3 (total dose ∼ 64 mgs) transiently reactivated EBV in the majority of 
adults with T1D and showed efficacy in Phase II testing, but at a lower total dose in Phase III testing, few patients 
experienced transient EBV reactivation, and efficacy was not shown. In a different trial, anti-CD3 MoAb 
administration at lower doses resulted in EBV reactivation in a subset of T1D patients, who also demonstrated 
release of insulin autoreactive T cells. In model systems, it is known that anti-CD3 therapy requires host TNF for a 
therapeutic effect and, indeed, TNF in culture can selectively kill autoreactive human T cells.  The results of these 
trials may be better understood by the discovery of a potential association between anti-CD3 efficacy and EBV 
infection, a known inducer of host TNF. We serially followed a patient with long-term T1D during an acute EBV 
infection to study T cell and pancreas responses at weekly intervals for 20 weeks. Acute EBV infection in this 
patient resulted in: massive release of dead insulin autoreactive T cells into the circulation within 7 days; induction 
of regulatory T cells (Tregs) at day 7; transient restoration of pancreas function as measured by restored insulin 
release (C-peptide). These findings suggest that acute or reactivated EBV infections may be beneficial in T1D. EBV 
infections are known to induce brisk host TNF responses (the innate immune response), which may induce Tregs 
and apoptosis of insulin autoreactive T cells. The reduction in total dose during Phase III investigations of two anti-
CD3 MoAbs may have affected efficacy by preventing EBV reactivation. This human data in T1D is supportive of 
the hygiene hypothesis that connects the rise in diabetes worldwide to fewer exposures to infections. The human 
data also suggests that therapeutic introduction of select infections may benefit patients by inducing host TNF and 
opens a novel way to reanalyze recent clinical trial data sets for efficacy. 
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MODULATION OF PERIPHERAL IMMUNE CELL TRAFFIC TO THE CNS BY THE SOLUBLE 
TNF-SELECTIVE INHIBITOR XPRO1595 IN A MOUSE MODEL OF ALZEHIMER’S DISEASE. 
 
Authors: Malu Tansey, Kathryn MacPherson, Jianjun Chang 

Chronic non-steroidal anti-inflammatory drug use lowers Alzheimer’s disease (AD) risk; and newly identified AD 
risk factors include chronic low-grade systemic inflammation associated with obesity and diabetes. Clinically, 
systemic infection is associated with increased cognitive decline in AD patients. Based on these observations we 
hypothesized that (1) the peripheral immune system plays an active role in AD and (2) targeting specific elements of 
peripheral inflammation could be useful in treating disease. To test this, we used 5xFAD transgenic mice, which 
display early amyloid deposition that correlates with enhanced neuroinflammation, memory impairment, and 
neurodegeneration. QPCR analyses indicate higher CD45 mRNA at 4 and 6 mos of age and higher CCL2 and TNF 
mRNA at 6 mos of age in 5xFAD mice but not non-Tg mice, suggesting there is immune cell activation and 
neuroinflammation in the 5xFAD mice by 4 mos of age which precedes significant plaque deposition. We also 
detected clear differences by flow cytometry in immune cell populations within the CNS of 6 mo 5xFAD Tg mice 
compared to non-Tg mice. Consistent with the idea that peripheral inflammation increases permeability of the BBB 
and increases peripheral immune cell traffic to the CNS in AD, we detected a greater percentage of neutrophils and 
CD4+ cells in the CNS of inflamed 5xFAD Tg mice compared to inflamed non-Tg mice; and peripheral monocytes 
with upregulated expression of MHCII comprised a greater fraction of total cells compared to microglia in the 
5xFAD Tg mice. The efficacy of peripheral administration of the IND anti-solTNF biologic XPro1595 to modulate 
peripheral immune cell traffic to the CNS and AD-like pathology is currently under investigation. Completion of 
these studies may validate peripheral TNF as a target to immunomodulate immune cell traffic to the CNS in AD.   
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DISSECTING THE ROLE OF ENERGY METABOLISM IN THE FAMILIAL 
AUTOINFLAMMATORY DISEASE TRAPS (TNF RECEPTOR-ASSOCIATED 
PERIODIC SYNDROME). 
 
Authors: Martin Pelletier, Leah Billingham, Cornelia Cudrici, Daniel L. Kastner, Richard M. 
Siegel 
 
Mutations in type 1 TNF receptor (TNFR1) cause the familial autosomal-
dominant autoinflammatory disorder TNF receptor-associated periodic syndrome 
(TRAPS), a disease characterized by recurrent fevers along with dermal and 
synovial inflammation and an elevated risk of amyloidosis. TRAPS-associated 
mutations in TNFR1 cause misfolding, retention in the endoplasmic reticulum 
(ER), and loss of function as a conventional receptor, but instead initiate an 
intracellular signaling cascade that results in hyper-responsiveness to innate 
stimuli. We observed that reactive oxygen species (ROS) generated by 
mitochondrial respiration are important for the enhanced responsiveness to 
lipopolysaccharides (LPS) seen in cells harboring TRAPS mutations. TNFR1 
mutant cells also exhibit altered mitochondrial function with enhanced oxidative 
capacity, and pharmacological blockade of mitochondrial ROS reduced 
inflammatory cytokine production after LPS stimulation. Experiments with 
permeabilized cells to isolate the components of the mitochondrial electron 
transport chain did not reveal an intrinsic abnormality, suggesting that metabolic 
abnormalities may drive the altered mitochondrial phenotype in these cells. We 
next investigated the source of mitochondrial acetyl-CoA in TNFR1 mutant cells 
and found that fatty acid oxidation is involved in the increased spare respiratory 
capacity in TNFR1 mutant cells. However, blockade of fatty acid oxidation did not 
reduce the hyper-production of pro-inflammatory cytokines in cells with mutant 
TNFR1. Instead, we observed that the enhanced cytokine production is linked to 
mitochondrial calcium transfer. These results help us understand the link 
between the mutant TNF receptors retained in the ER and the altered 
mitochondrial functions and inflammatory phenotype observed in TRAPS cells. 
This research was supported by intramural research funding from NIAMS. 

P5



TNF RECEPTOR TYPE 2-DEFICIENCY CONTRIBUTES TO SEX-BIASED 
SPONTANEOUS EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS 
 
Authors: Patrick Miller, Dr. Susan McKarns 

Tumor necrosis factor-α (TNF) antagonism has improved the treatment of numerous 
autoimmune disorders including rheumatoid arthritis, psoriasis, and inflammatory bowel disease, 
but this therapy is contraindicated in multiple sclerosis (MS) due to disease exacerbation. The 
mechanisms underlying these contrasting responses remain elusive. TNF signals through TNF 
receptor type 1 (TNFR1) and TNFR2. The objective of this study was to investigate the effect of 
selective TNFR2 ablation on the autoreactivity of myelin oligodendrocyte glycoprotein (MOG)-
specific T cells. We report that 92% of female C57BL/6 TNFR2-/- MOG-specific (2D2) TCR 
transgenic mice spontaneously develop experimental autoimmune encephalomyelitis (EAE) with 
an onset of disease between 29 and 79 days of age. Importantly, only 8% of male TNFR2-/- 2D2 
littermates and 7-8% of male and female TNF-/- 2D2 mice developed an autoimmune phenotype. 
Significant demyelination accompanied B cell and CD4 T cell infiltration in the spinal cords and 
optic nerves of TNFR2-/- 2D2 mice with EAE. CNS inflammation in these mice correlated with 
increased production of IFN-  and IL-17 and elevated sera titers of MOG35-55-specific IgG2b. Ex 
vivo co-culture studies demonstrated autonomous TNFR2-/- 2D2 CD4 FoxP3+ regulatory T cell 
(Treg) dysfunction as well as increased resilience by FoxP3-/- 2D2 CD4 T cells to respond to 
Treg suppression. These results suggest that TNFR2 plays a key role in the functional tolerance 
of MOG-specific CD4 T and B cells in a sex-related manner. This novel spontaneous 
autoimmune model provides a unique paradigm to study T and B cell interactions as well as sex-
related factors in multiple sclerosis susceptibility. 
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TNF- Activates IL-15 gene expression in THP-1 cells via oxidative stress induced-NF-kB 

activation 

Authors: Rasheed Ahmad, Fatmah Rasheedi 

Tumor Necrosis Factor alpha (TNF-α) is a multifunctional proinflammatory cytokine with a 
broad range of physiological and pathological functions including cell proliferation, 
differentiation, apoptosis, and modulation of immune responses, the destruction of cartilage and 
bone and induction of inflammation. TNF-α has also been reported to be involved in the 
regulation of adipocyte differentiation, lipid metabolism, and development of insulin resistance. 
TNF-α is produced by many cell types, including macrophages, lymphocytes, fibroblasts and 
keratinocytes, in response to inflammation, infection, and other environmental stresses. Since 
TNF-α induces the production of other proinflammatory cytokines, such as IL-1, IL-6, IL-8, we 
investigated the role of TNF-α in the regulation of IL-15 in THP-1 cells. IL-15 is a pleiotropic 
cytokine involved in a wide range of biologic activities. IL-15 is produced by a variety of cell 
types; but among the immunocytes, the monocyte/macrophage subpopulation is its main 
source. IL-15 plays an essential role both in protective immune responses and in the 
pathogenesis of various chronic immuno-inflammatory disorders. We show here for the first time 
that TNF- α-induces up-regulation of IL-15 gene expression in THP-1 cells. Experiments using 
N-acetylcysteine (NAC) and vitamin C (antioxidants) partially blocked the TNF-α induced IL-15 
gene expression. Similary antioxidants (reveratrol and trolox) were also able to reduce some of 
TNF-α induced IL-15 gene expression. Moreover, exposure of cells to bay 11-7082 and triptolide 
resulted in the abrogation of NF-kB/DNA binding activity and blocked induction of IL-15 by 
TNF-α.  We conclude that TNF-α causes reactive oxygen species (ROS) production, which in 
turn affects translocation of NF-kB into the nucleus and activation of IL-15 gene transcription in 
THP-1 cells.  
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Selective targeting of TNFR1 by ATROSAB, a huTNFR1 specific antagonistic antibody, shows 
therapeutic activity in mouse models of Multiple Sclerosis 
 

Authors: Sarah K Williams, Olaf Maier, Roman Fischer, Uli Eisel, Peter Scheurich, Roland 
Kontermann, Andreas Herrmann, Eric Guenzi, Ricarda Diem, Dr. Klaus Pfizenmaier 
 

Tumor necrosis factor (TNF) has been implicated as a pathogenic mediator in multiple sclerosis (MS), 

yet systemic blockade of TNF exacerbated symptoms in MS patients, suggesting a dual role of TNF in 

MS. Phenotypically, in experimental autoimmune encephalomyelitis (EAE) in TNFR k/o mice, 

absence of TNFR1 prevents disease induction, whereas TNFR2 knock-out apparently aggravates 

disease. Based on these findings, we have addressed the question whether TNFR-selective modulation 

is a valid therapeutic concept in MS. For this, we have established homozygous huTNFR k/i mice in 

which the extracellular domains (ecd) of moTNFR1 and moTNFR2 have been substituted by their 

respective human TNFR ecd by homologous recombination, to allow assessment of the therapeutic 

efficacy of human-specific reagents selectively blocking and activating TNFR1 and TNFR2, 

respectively. Both transgenic mouse strains showed similar sensitivity to disease development using a 

standard MOG 35-55-induced EAE model. Using huTNFR1 k/i mice, we here provide evidence for 

therapeutic activity of selective TNFR1 blockade. Thus, ATROSAB, a humanized huTNFR1-selective 

antagonistic antibody completely prevented disease development when applied at the time point of 

EAE induction. Moreover, when ATROSAB was applied after the onset of spinal cord symptoms 

(score >0.5), treatment resulted in significant amelioration of disease concerning both peak disease 

and cumulative scores. These preclinical data suggest that targeting TNFR1 in MS by antagonistic 

antibodies could be an appropriate therapeutic strategy that potentially circumvents the non-tolerable 

side effects previously observed in clinical MS trials with anti-TNF therapeutics. 
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Type I interferon induced by lymphotoxin-beta receptor signaling on dendritic cell is crucial for 
CD8 T cell infiltration into effector site by modulating the expression of tissue specific adhesion 
molecule VLA4 
 
Authors: Mr. Dennis Ng, Lesley Ward, Ramtin Rahbar, Derek Cummings, Karen Mossman, Pamela 
Ohashi, Jennifer Gommerman 

In non-infection related immune responses without obvious inflammatory stimulus, dendritic 
cells (DC) require CD4 T cell help to cross-prime antigen for CD8 T cell mediated immunity. 
Activated CD4 T cells express the tumor necrosis factor (TNF) members CD40-ligand (CD40L) 
and lymphotoxin-α1β2 (LTαβ), which interacts with the TNF receptors CD40 and lymphotoxin-β 
receptor (LTβR) respectively on DC, significantly increasing DC immunogenic potential. Our 
early work showed that LTβR signaling induces Type I IFN expression in DC that affect the 
priming of CD8 T cell expansion. Using an inducible diabetes model through the transfer of 
activated DC, we found that LTβR signaling on DC is absolutely required for the proper priming 
of CD8 T cells and diabetes induction. We found that LTβR-induced Type I IFN affect the 
expression of the adhesion molecule VLA-4 on antigen specific CD8 T cells and it directly 
affects their ability to infiltrate into the pancreas. LTβR deficient DC fail to induce diabetes, and 
the provision of exogenous IFN-α was sufficient to rescue the diabetes status. Together, these 
results describe a novel role for LTβR in the induction of Type I IFN by DC, and demonstrate its 
relevance in an autoimmune setting. 
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THE TNF-FAMILY CYTOKINE TL1A: A PATHOGENIC CYTOKINE IN EXPERIMENTAL 
ARTHRITIS AND BIOMARKER IN RHEUMATOID ARTHRITIS. 
 
Authors: Dr. Françoise Meylan, Yun-Jeong Song, Eric Hawley, Pallavi Penumetcha, William 
Stohl, Thi-Sau Migone, Yeong-Wook Song, Peter Gregersen, Richard Siegel 
 
The TNF family cytokine TL1A (TNFSF15) costimulates T cells through its receptor DR3 (TNFRSF25), 
and TLA/DR3 interactions are essential for the development of a wide variety of experimental autoimmune 
disease models in mice.  Although Polymorphisms in TL1A have been linked to inflammatory bowel 
disease, which human autoimmune diseases are dependent on TL1A and would be good therapeutic targets 
for TL1A blockade is not clear. We have measured TL1A in a wide variety of human autoimmune and 
rheumatic diseases and found that Rheumatoid Arthritis (RA) is associated with particularly high levels of 
circulating TL1A in five independent cohorts of RA patients. In RA, plasma TL1A was predictive of SF 
TL1A levels. Higher levels of TL1A were associated with increased joint count and DAS scores in a large 
cohort of RA patients. Inhibition of TNF is successful in some but not all RA patients, and the relationship 
between TNF and TL1A is not clear. We also found that RA patients with better responses to anti-TNF had 
higher TL1A levels pre-treatment, suggesting that TL1A levels might be predictive of responses to TNF 
blockade. TNF blockade dramatically reduced serum TL1A levels in RA patients irrespective of response 
to treatment, suggesting that at least circulating TL1A is dependent on TNF. In mouse Collagen-induced 
arthritis, TL1A blockade was clinically efficacious, and micro-CT revealed that TL1A dramatically 
reduced bone erosions independent of effects on paw swelling. Thus, TL1A is likely involved in the 
pathogenesis of erosive arthritis, and may act downstream or in concert with TNF. This makes it an 
attractive target for immunotherapy in rheumatoid arthritis. 

 



TOWARD THE IDENTIFICATION OF THE INFLAMMASOME MEDIATING THE DETRIMENTAL 
EFFECTS OF IL-1β IN EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS. 
 
Sébastien A. Lévesque and Steve Lacroix1. 
1Centre de recherche du CHU de Québec-CHUL & Université Laval, Québec, QC, Canada. 
 
 
Proinflammatory cytokines like IL-1 and TNF are key differentiation factors for autoaggressive Th1 and 
Th17 lymphocytes and inflammation-mediated damage to myelin. However their therapeutic potential is 
unclear since multiple sclerosis (MS) patients that received anti-TNF therapies unexpectedly experienced a 
worsening of disease. We aim here at clarifying the role of IL-1 in experimental autoimmune 
encephalomyelitis (EAE), a model of MS. Mice deficient in various components of IL-1 signalling and 
bone marrow chimeric mice were injected with MOG35-55 to induce EAE. We found that mice lacking IL-
1β (IL-1βKO) from bone marrow-derived cells (BMDCs) failed to develop the disease or had late onset 
compared with wild-type (WT) mice, suggesting that production of IL-1β by leukocytes is critical for EAE 
development. In order to be released into its bioactive form, IL-1β needs to be cleaved by an 
inflammasome, a protein complex containing caspase-1, the adaptor protein Pycard (ASC) and a core 
protein, usually a NOD-like receptor (Nlr). When -irradiated recipient mice were injected with ASC-/- 
BMDCs (ASC-KO  WT), EAE onset was delayed and severity was reduced. This suggests that IL-1β is 
produced, at least in part, via an inflammasome containing ASC. To further identify the inflammasome 
involved, mRNA levels for several inflammasome components were measured in the spinal cord of EAE 
mice at various times using qRT-PCR. At EAE onset, when leukocytes begin to infiltrate the CNS, levels 
of expression for IL-1β, caspase-1, ASC and four core proteins, namely Nlrp1b, Nlrp3, Nlrc4 and Aim-2, 
were significantly increased. However, mice harbouring deletion of Nlrp3, Nlrc4 or Aim-2 gene did not 
significantly differ from WT mice in terms of their EAE score. Work is currently underway to investigate 
whether Nlrp1b, or another core protein not yet investigated, is involved in the ASC-dependant production 
of IL-1β by BMDCs during the early stage of EAE. 
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INHIBITION  OF  SOLUBLE  TNF  PROTECTS  MICE  AGAINST  BRAIN  INFLAMMATION  AND 
NEURODEGENERATION IN A CUPRIZONE MODEL FOR MULTIPLE SCLEROSIS. 
 
Authors: Ms. Lesley Probert, Maria Karamita, Christopher Barnum, Ray J Tesi, Malu Tansey 
 
Tumor necrosis factor (TNF) mediates chronic inflammatory pathologies including those affecting the 
central nervous system (CNS), but non-selective TNF inhibitors exacerbate multiple sclerosis (MS) and 
TNF receptor SF1A is associated with MS, indicating beneficial effects of TNF in CNS pathology. In 
this study, we compared the effects of soluble (solTNF) and transmembrane TNF (tmTNF) in a mouse 
model of chronic MS, induced by the neurotoxin cuprizone and characterized by neuroinflammation, 
demyelination and neurodegeneration behind an intact blood brain barrier (BBB). In this model disease 
is monitored histopathologically, with widespread activation and proliferation of microglia and 
astrocytes after 2 weeks of cuprizone, and progressive demyelination and neurodegeneration in the 
corpus callosum, with maximum lesions being observed at 5 weeks of administration. C57Bl/6 male 
mice were fed ad libitum with cuprizone-supplemented diet and from the third week were treated 
twice-weekly s.c. with XPro1595 (10mg/Kg), a PEGylated dominant-negative analogue of human TNF 
that selectively blocks solTNF, or etanercept which non-specifically blocks tmTNF and solTNF. Mice 
were sacrificed at week 5 and brains were processed for neuropathological analysis and measurement 
of brain levels of dominant-negative human TNF (XPro1595). XPro1595-treated mice showed 
detectable levels of XPro in brain tissues and marked reduction of microglial activation compared to 
saline-treated controls while the levels of demyelination and neurodegeneration were similar. In 
contrast, etanercept-treated mice showed a marked increase in demyelination and neurodegeneration 
compared to control and XPro1595-treated mice, while microglial activation was similar to controls. 
Our results show that in the cuprizone-induced model of demyelination, solTNF promotes 
neuroinflammation while tmTNF shows beneficial effects by protecting against demyelination and 
axon degeneration. The ability of XPro1595, a PEGylated 27kDa therapeutic peptide to cross the BBB, 
has important implications in the treatment of neurodegenerative diseases.   
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Dissecting the cellular and molecular requirement for Lymphotoxin in orchestrating B cell accumulation 

in ectopic follicle like structures in a rodent model of Multiple Sclerosis 

Pikor Natalia, Rob Kay, Galicia Georgina, Ng Dennis, Gommerman JL.  

Multiple Sclerosis (MS) is a T cell dominated inflammatory disease of the central nervous system (CNS). 

Nevertheless, recent studies have implicated B cells as disease modifiers, including B cell depletion studies and 

the correlation of B cell rich, meningeal follicle like structures (FLS) with increased CNS neuropathology. 

While ectopic FLS are common to many chronic inflammatory diseases, the cellular and molecular instigators 

supporting FLS in the CNS remain unclear. Preliminary studies in the rodent model of MS, Experimental 

Autoimmune Encephalomyelitis (EAE) have implicated the Tumor Necrosis Factor family member 

Lymphotoxin (LT) in FLS formation, complementary to its role in orchestrating the architecture of secondary 

lymphoid organs. In this study we use the SJL model of EAE to evaluate the requirement of B cells and LT 

signaling as drivers of meningeal FLS in CNS inflammation. First, using a B cell depletion strategy we 

determined that despite their abundance in the follicles, meningeal FLS can form in the absence of B cells.  

Next, we used a combination of pharmacological and genetic approaches to dissected the requirement of LT on 

different cell populations to support FLS formation in the CNS. We consistently observed a pronounced 

decrease in B cell accumulation within the FLS as well as less compact morphology of meningeal follicles, 

dependent on LT-beta receptor expression by a non-hematopoeitic cell population. Taken together these results 

shed light on the cellular requirements of lymphotoxin signaling in supporting meningeal FLS in a model of 

CNS autoimmunity. 
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ANALYSIS OF cIAP1 ONCOGENIC PROPERTIES. 
 

Jean Berthelet, Jennifer Cultot, Arthur Marivin, Jessy Cartier, Valérie Glorian and Laurence Dubrez 
Inserm (Institut National de la Santé et de la Recherche Médicale) UMR866 

Université de Bourgogne,  Dijon, F-21079, France 
berthelet.jean@gmail.com 

 
 
The cellular inhibitor of apoptosis-1 (cIAP1) is a cell signaling molecule with E3-ubiquitin ligase activity. It is 
recruited to receptors from tumor necrosis factor receptor (TNFR) superfamily through a direct interaction with 
the adaptor TRAF2. cIAP1 induces the ubiquitination of components of TNFR-associated complex and promotes 
the NF-kB activating signaling pathways while it inhibits TNF-induced cell death. Oncogenic properties of 
cIAP1 have been demonstrated in mouse models and an overexpression of cIAP1 has been detected in number of 
human tumor samples. In some tumor cell lines, as well as in human tumor samples, cIAP1 displays a nuclear 
localization and the nuclear expression of cIAP1 has been correlated with bad prognosis. In a previous study, we 
demonstrated that, cIAP1, when expressed in the nucleus, regulates E2F1 transcription factor and cell 
proliferation. In order to investigate the importance of the cytoplasmic and nuclear functions of cIAP1 on its 
oncogenic properties, we established a model in which mouse embryonic fibroblasts (MEF) deleted for cIAP1 
were transformed by a retroviral expression of the oncogene HRasV12. We then expressed, cIAP1wt, a cIAP1 
mutant unable to bind TRAF2 (cIAP1L47A) and a cIAP1 mutant deficient for E3-ubiquitin ligase activity 
(cIAP1H588A). cIAP1 wt, L47A and H588A are expressed in both the cytoplasm and the nucleus of cells. Unlike 
cIAP1wt, none of the mutants decrease TRAF2 expression level and restore the response of cells to TNF 
stimulation, ei, cell survival and degradation of I Bα. However, cIAP1L47A conserves its capacity to interact with 
E2F1 and both cIAP1L47A and cIAP1H588A mutants can stimulate the E2F1 transcription factor activity. When 
subcutaneously injected in nude mice, HRasV12 expressing cells produce tumors and the expression of cIAP1wt, 
cIAP1L47A or cIAP1H588A enhance tumor progression. Overall, our data suggest that the cell signaling activity of 
cIAP1 is dispensable for its oncogenic activity. 

mailto:Berthelet.jean@gmail.com
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Investigation into the p75 neurotrophin receptor in breast cancer cells 
 

Authors: Reka Chakravarthy, Dr. Adrienne Gorman 
 

The p75 neurotrophin receptor (p75NTR) is a member of the TNF receptor superfamily, and acts as a receptor 
for members of the neurotrophin family including nerve growth factor (NGF). It is involved in regulation of 
various functions in the nervous system and in addition, plays roles in several cancers, including prostate and 
breast cancer. It has been reported that NGF acts as an anti-apoptotic survival factor for breast cancer cells, and 
that this is mediated by p75NTR-dependent activation of NF-kappaB. Here we show the expression of p75NTR 
in three breast cancer cell lines. It was found that MDA-MB-231 cells express higher levels of p75NTR than 
T47D and MCF-7 cells, at both mRNA and protein levels. We further show that inhibition of NGF binding to 
p75NTR using the small molecule inhibitor Ro 08-2750 can sensitize MDA-MB-231 breast cancer cells to C2-
ceramide-induced apoptosis, as demonstrated by Annexin-V binding and loss of mitochondrial transmembrane 
potential. It has been suggested that regulated intramembrane proteolysis (RIP) of the p75NTR is a prerequisite 
for signalling. p75NTR can be cleaved by alpha-secretase to liberate its ectodomain, while the remaining C-
terminal fragment is then cleaved by presenilin-dependent gamma-secretase, producing an intracellular domain 
(ICD) that is released into the cytosol. Here we show that p75NTR undergoes constitutive proteolysis in MDA-
MB-231 cells which can be inhibited by the alpha-secretase inhibitor GM6001. In addition, phorbol myristic 
acid can induce proteolysis of p75NTR. The relevance of this to signalling in breast cancer will be discussed.  
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TUMOR NECROSIS FACTOR RELATED APOPTOSIS INDUCING LIGAND DEPENDING PROANGIOGENIC 
EFFECT IS MEDIATED BY CASPASE-8 UNDER NON-APOPTOTIC CONDITION. 

Giuseppina Cantarella PhD, MD,  Domenico Ribatti MD*, Giulia Di Benedetto PhD  and Renato Bernardini MD 

Department of Clinical and Molecular Biomedicine, Section on Pharmacology and Biochemistry, University of Catania 
Medical School, Catania, Italy; *Department of Basic Medical Sciences, Neurosciences, and Sensory Organs, 
University of Bari Medical School, Bari, Italy 

 

The Tumor Necrosis Factor Related Apoptosis Inducing Ligand (TRAIL) , a cytokine of the tumor necrosis factor 
(TNF) superfamily, induces apoptosis in a variety of cell types, including endothelial cells. Nevertheless, effects of 
TRAIL vary depending upon concentrations. In fact, low concentrations of TRAIL exert non-apoptotic effects, such as 
cell proliferation. Here, the effects of different concentrations of TRAIL on mitogenesis and migration have been 
evaluated in human umbilical vein endothelial cells (HUVECs), as well as in the chick embryo chorioallantoic 
membrane (CAM) in vivo angiogenesis model. Cleavage of caspase-8 was evaluated along with the expression of the 
caspase-8-like molecule c-FLIPL. TRAIL at low concentrations promoted either mitogenesis and migration of HUVEC 
cells, evaluated with the wound healing method. At low dose,  TRAIL failed to induce  caspase-8 processing whereas  
high concentrations of TRAIL induced apoptosis of HUVECs and cleveage of caspase-8. Moreover, TRAIL induced a 
strong angiogenic response in vivo in the CAM assay, comparable to that of a well known angiogenic cytokine, namely 
vascular endothelial growth factor (VEGF). These data indicate that non-apoptotic effects of TRAIL include 
mitogenesis of endothelial cells, activation of their mobility, and angiogenesis in vivo. In addition, these results  
demonstrate that c-FLIPL expression is also modulated by different TRAIL concentration suggesting its involvement in 
the divergent effects of TRAIL. In conclusion, this study envision a pro-angiogenic role of TRAIL, suggesting that the 
TRAIL system as a potential target for pharmacological manipulation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reviewer #1: Cantarella et al show in their manuscript i) that low dose TRAIL induces HUVEC 
migration and angiogenesis and  ii) that knockdown of caspase-8 as well as of FLIP leads to 
HUVEC cell death. With respect to TRAIL-induced cell migration the data are not novel (see ref 
42). The knockdown data are novel and of potential interest in light of recent publications showing 
that FLIP and caspase-8 cooperate in inhibition of necroptosis. Unfortunately, the data are in this 
respect preliminary, poorly controlled and substandard. 
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DIFFERENTIAL EXPRESSION AND CYTOKINE-MEDIATED REGULATION 
OF TNFRSF11B/OSTEOPROTEGERIN PRODUCTION BY HUMAN 
MELANOMAS. 
 
David W. Mullins, Matthew P. Alexander, and Janine L. Oliver.  Geisel School of 
Medicine at Dartmouth, Lebenon, NH  03576  USA 
 
Tumors escape host immune responses and destruction, in part, through the release of 
immunomodulatory factors and decoy receptors into their proximal microenvironment.  
Several cancers express surface-bound and soluble members of the tumor necrosis factor 
(TNF) receptor superfamily, including TNFRSF 11b/osteoprotegerin (OPG).  In its 
physiologic role as a decoy receptor, OPG regulates bone remodeling through 
competition for osteoclast-activating cytokines and protects newly-forming bone from T 
cell-mediated apoptosis; however, these immunomodulatory functions may be 
pathologically co-opted to protect tumors.  In multiple tumor types, OPG production is 
associated with an aggressive phenotype and increased metastasis to bone.  Although 
melanomas efficiently metastasize to bone, no study has examined the prevalence of 
OPG production in human metastatic melanoma, nor the mechanisms by which OPG 
production is regulated.  We demonstrate that a significant proportion of human 
metastatic melanomas constitutively produce OPG, both in vitro and in situ, through a 
mechanism governed by autocrine membrane-bound TNF-α (mTNF) signaling through 
TNF receptor 1 (TNFR1).  The constitutive production of OPG is linked with expression 
of TNFR1, and blockade of either mTNF or TNFR1 abrogates OPG expression and 
secretion.  Induction of OPG requires signaling through the MAPK pathway, as specific 
inhibitors reduce OPG production.  Interestingly, while mTNF drives OPG production, 
interferon-γ (IFN-γ) suppresses OPG.  IFN-γ-mediated reduction in OPG is associated 
with diminished availability of the TNFR1-associated adaptor protein TNF receptor-
associated factor 6 (TRAF-6).   Collectively, these observations define novel mechanisms 
that regulate melanoma production of OPG and establish new molecular targets for the 
therapeutic regulation of OPG synthesis. 
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Despite the recent development of targeted treatments, metastatic melanoma remains a fatal 
disease because tumors rapidly develop resistance to novel therapies thereby regaining 
tumorigenic capacity. Although genetically-engineered mouse models for metastatic 
melanoma have been developed, at present no model is available that reliably mimics the 
human disease and is suitable for studying mechanisms of therapeutic obstacles including cell 
death resistance.  We have developed an organotypic full-skin equivalent harboring 
melanoma tumor spheroids of defined size that recapitulates the three-dimensional 
organization and multicellular complexity of an organ/tumor in vitro and accommodates 
systematic experimental intervention. Skin-equivalent-embedded melanoma-cell-line-derived 
spheroids are sensitized to TRAIL-induced apoptosis by cisplatin, but not UVB radiation, 
while both treatment combinations killed the same cancer cell lines in 2D-culture. This 
organotypic human skin-melanoma model will facilitate efforts to improve therapeutic 
outcomes for malignant melanoma by providing a platform for the investigation of cytotoxic 
treatments in a more physiological setting. 
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T-cell acute lymphoblastic leukemia (T-ALL) is an aggressive hematopoietic 
malignancy which arises from the combination of genetic and epigenetic alterations in 
thymic T-cell precursors and extracellular signals provided by the microenvironment. It 
was previously found that RelB expression in non-leukemic, non-hematopoietic stromal 
cells promoted T-cell leukemogenesis in the E SRalpha-TEL-JAK2 transgenic (TJ2-
Tg) mouse model. Since the RelB transcription factor is activated in thymic stromal 
cells by cell surface receptors of the TNFR superfamily, we hypothesized that an 
evolving crosstalk between leukemic thymocytes expressing LTα1β2 and/or LIGHT 
and thymic stromal cells expressing their cognate receptor (LTβR) takes place and 
favors leukemogenesis. In this line, we have found that the gene encoding LTβR was 
expressed in thymic lymphomas and the LTα, LTβ, and LIGHT-encoding genes were 
overexpressed in TJ2-Tg leukemic T cells. LTα1β2 protein expression at the surface of 
leukemic cells was found to be low to undetectable by flow cytometry but to be 
inducible by PMA plus ionomycin treatment. Through the use of a pharmacological 
inhibitor, we have also found that overexpression of Lta, Ltb and Light genes in 
leukemic cells depended on canonical NF- B signaling. Supporting the notion that 
lymphotoxin signaling plays a role in T-cell leukemia, we have found that inactivation 
of the Ltbr gene in mice resulted in a statistically significant delay in TEL-JAK2-
induced leukemia onset (median survival of 22 weeks for TJ2-Tg;Ltbr-/- mice vs. 15 
weeks for TJ2-Tg;Ltbr+/- littermates). LTα and LTβ mRNA expression was also 
detected in human T-ALL cell lines and primary samples from T-ALL patients, 
indicating that these proteins may be involved in human disease. Together, these data 
support the hypothesis that leukemic cells expressing LTα1β2 are able to activate LTβR 
signaling in stromal cells, thus prompting these cells to foster leukemogenesis. 
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SOLAMARGINE CAUSED SELECTIVE CELLULAR DEATH TO DIFFERENT HUMAN 
MELANOMA CELL LINES. 
 
Authors: Sirin A. Adham, Sana Al Sinani, Elsadiq Eltayeb, Brenda Coomber 
 
Melanoma is the most lethal type of skin cancer. The worldwide statistics indicate that 132,000 
melanoma skin cancers occur globally each year. It has been reported that plants which belong to 
Solanaceae family produce biologically active compounds such as Solasonine, Solasodine and 
Solamargine which are alkaloids that differ in their chemical composition. Previous reports proved that 
these compounds were used and successfully reduced the burden of non melanoma skin cancer. In this 
study we investigated the anti cancer activity of two compounds Solasodine and Solamargine in vitro 
by treating benign, primary and metastatic melanoma cell lines. Our preliminary results using 
molecular analysis tools such as flow cytometry, western blot and DNA fragmentation assays, showed 
that Solasodine was cytotoxic compound in which it caused a massive cellular death of the benign cells 
as well as the malignant cells. However, Solamargine (SM) which is a Glycoalkaloid showed a 
selective inhibition of the cellular growth in which it caused high level of necrosis in both primary and 
metastatic cell lines and to a less extent in the benign cells. These results were confirmed by analyzing 
the Tumor Necrosis Factor Receptors 1 (TNFR1) and the Pro-apoptotic and apoptotic proteins 
expression levels in the three cell lines. Cathepsin B measured levels in the malignant cells indicated 
that these cells might be dying as a result of their lysosomal rupture. All these results show that 
Solamargine can be a promising molecule to be used in treating melanoma skin cancers. 
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Targeting of death receptors DR4 and DR5 by TNF-related apoptosis inducing ligand (TRAIL) is an attractive 
anti-tumor strategy due to tumor selectivity and good systemic tolerance of TRAIL. Nonetheless, limited clinical 
responses to recombinant soluble TRAIL and to DR4- and DR5-specific antibodies necessitate new therapeutic 
concepts, including the generation of new protein formats with improved apoptotic potency. Based on the 
previously described single-chain format of TNFSF ligands, we constructed tumor-targeted variants of scTRAIL 
(EGFR-specific scFv-scTRAIL) with >10-fold enhancement of apoptosis induction on EGFR-positive tumor 
cells. By forcing dimerization of scFv-scTRAIL based on scFv linker modification we obtained a targeted 
scTRAIL composed of dimers (Db-scTRAIL), exceeding the activity of non-targeted scTRAIL ~100-fold on 
Huh-7 hepatocarcinoma and Colo205 colon carcinoma cells. Due to synergistic action with apoptosis sensitizers 
like the proteasomal inhibitor bortezomib or small Smac peptidomimetics, Db-scTRAIL was effective at 
picomolar concentrations in vitro (EC50 ~2×10-12 M). Furthermore, Db-scTRAIL was shown to down-regulate 
EGF-induced EGFR autophosphorylation, suggesting a dual mechanism of action on EGF-dependent cell lines. 
Independent of the activity increase due to antigen targeting, Db-scTRAIL was found to be more potent on 
target-negative tumor cells, too, compared to monomeric forms of scTRAIL, indicating that the dimeric TRAIL 
format is a critical determinant of bioactivity. Remarkably, Db-scTRAIL remained strictly tumor selective, as 
evident from its lack of reactivity towards primary human hepatocytes, lack of acute in vivo liver toxicity and 
good tolerance to repeated systemic applications in mouse models. The anti-tumoral efficacy of tumor-targeted 
Db-scTRAIL in mouse xenograft tumor models (Colo205) was superior to non-targeted TRAIL, and overall 
tumor responses were strongly enhanced by co-treatment with bortezomib. Our results show that cell surface 
targeting in combination with controlled dimerization of scTRAIL fusion proteins provides a favorable strategy 
to enforce tumor-selective apoptosis induction under retention of good in vivo tolerance.  
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TNF can activate RIPK3 and cause programmed necrosis in the absence of RIPK1 
 

Authors: Dr. Donia Moujalled, Wendy Cook, Toru Okamoto, James Murphy, Kate Lawlor, 
James Vince, David Vaux 

 
Ligation of tumor necrosis factor receptor 1 (TNFR1) can cause cell death by caspase 8 or receptor-
interacting protein kinase 1 (RIPK1)- and RIPK3-dependent mechanisms. It has been assumed that because 
RIPK1 bears a death domain (DD), but RIPK3 does not, RIPK1 is necessary for recruitment of RIPK3 into 
signaling and death-inducing complexes. To test this assumption, we expressed elevated levels of RIPK3 in 
murine embryonic fibroblasts (MEFs) from wild-type (WT) and gene-deleted mice, and exposed them to 
TNF. Neither treatment with TNF nor over-expression of RIPK3 alone caused MEFs to die, but when 
levels of RIPK3 were increased, addition of TNF killed WT, Ripk1(-/-), caspase 8(-/-), and Bax(-/-)/Bak(-/-) 
MEFs, even in the presence of the broad-spectrum caspase inhibitor Q-VD-OPh. In contrast, Tnfr1(-/-) and 
Tradd(-/-) MEFs did not die. These results show for the first time that in the absence of RIPK1, TNF can 
activate RIPK3 to induce cell death both by a caspase 8-dependent mechanism and by a separate Bax/Bak- 
and caspase-independent mechanism. RIPK1 is therefore not essential for TNF to activate RIPK3 to induce 
necroptosis nor for the formation of a functional ripoptosome/necrosome. 
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TRAIL RECEPTOR 4 REGULATES SIGNAL TRANSDUCTION THROUGH LIGAND‐INDEPENDENT PRE‐
ASSEMBLY WITH TRAIL RECEPTOR 1. 

 

Authors: Mr. Simon Neumann, Jan Hasenauer, Nadine Pollak, Peter Scheurich 

TNF-related apoptosis-inducing ligand (TRAIL) has gained substantial interest due to its ability to induce 
apoptosis specifically in TRAIL-sensitive cancer cells while sparing most normal cells. TRAIL binds to four cell 
surface receptors, two of them, TRAIL receptor 1 (TRAILR1, DR4) and TRAIL receptor 2 (TRAILR2, DR5), 
are capable of proapoptotic signaling. The two remaining receptors, TRAIL receptor 3 (TRAILR3, DcR1) and 
TRAIL receptor 4 (TRAILR4, DcR2), can protect cells from TRAIL-induced apoptosis. TRAILR3 supposedly 
acts as a decoy, while the molecular mechanisms underlying apoptosis inhibition by TRAILR4 are not fully 
understood. Like several other members of the TNF receptor superfamily, TRAIL receptors have been shown to 
form oligomers on the cell surface in absence of ligand. We investigated the pre-ligand binding assembly domain 
(PLAD)-mediated molecular interactions between the receptors TRAILR1, TRAILR2 and TRAILR4. Data 
obtained from fluorescence resonance energy transfer (FRET) experiments confirm ligand-independent 
interaction of TRAIL receptors. In contrast to other receptors of the TNF superfamily not only homomeric but 
also heteromeric interactions were observed. We could demonstrate molecular interactions both between 
TRAILR1 and TRAILR2, as well as between either of the death receptors and TRAILR4. Biochemical 
experiments revealed predominant formation of dimeric receptor complexes independent from the respective 
intracellular signaling domains. We established a cellular model to investigate the implications of heterotypic 
receptor pre-assembly on signal transduction by the death receptor TRAILR1. Based on experimental data and 
mathematical modeling, we propose a mechanism of apoptosis inhibition by TRAILR4 through hetero-
oligomerization with death receptors, resulting in a reduction of signaling competent units. 
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Forward Genetic Analysis of RIP1‐mediated Necroptosis and Inflammatory Responses 
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Necroptosis-based cell death is an active program involved in development, homeostasis, and pathology and host defense against 
certain pathogens. Disruption of necroptosis is implicated in pathogenesis of autoimmunity, sepsis, and infectious disease. 
Although central role of Receptor Interacting Protein kinase (RIP1) in necroptosis has been appreciated, it is not fully understood 
how RIP1 also regulates inflammatory response and apoptosis. In physiological conditions, cells respond to stimulation with 
inflammatory stimuli such as TLR agonists or to infection by secreting inflammatory cytokines or undergoing cell death. To better 
understand the balance between inflammatory response and cells death, we established several genetic screens targeting RIP1-
dependent necroptosis in vitro and in vivo in evolutionary divergent wild-derived mice that diverged from common ancestor more 
than one million years ago. Specifically, MOLF macrophages are resistant to cell death by TLR-induced necroptosis compared to 
the classical inbred stain, C57BL/6.  We demonstrated that the difference in survival between the strains is a complex trait 
dependent on RIP1 kinase activity, implying that the genes conferring the trait are functioning at the level of RIP1 or downstream 
of it within necroptosis signaling events.  Initial forward genetic analysis revealed linkage to the de-ubiquitinase, CYLD, an 
enzyme that acts directly on RIP1 during necroptosis, validating our unbiased forward genetic approach. We showed that 
downregulation of CYLD in MOLF at the mRNA and protein level confers resistance of MOLF macrophages to necroptosis. It 
also confers higher levels of cytokines production thus supporting CYLD as regulator of balance between inflammatory response 
and cell death. In another genetic screen, we established that kinase activity of RIP1 affects MOLF cytokine production to a greater 
extent than B6 implying that mediators of this pathway could be potential RIP1 kinase targets. We identified loci that confer high 
levels cytokine production in wild-derived mice as compared to wild type controls.  
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TRAFFICKING OF THE DEATH-INDUCING MOLECULE FASL IN CYTOTOXIC T 
LYMPHOCYTES. 

 
Authors: Ana Clementin, Jinshu He, Hanne Ostergaard 

 
Cytotoxic T lymphocytes (CTLs) directly kill tumor cells and cells infected with intracellular pathogens. 
One of the mechanisms for CTL-mediated lysis is the FasL-Fas pathway, which involves the interaction of 
Fas ligand (FasL) expressed on T cells and its receptor Fas on target cells. This interaction results in the 
apoptotic death of the target cell. Our laboratory has demonstrated that FasL is stored in intracellular 
vesicles which is only translocated to the surface after the CTL encounters its antigen-bearing target. 
However, not much is known about the identity of the FasL storage vesicles, or how FasL traffics to them. 
We hypothesize that FasL specifically associates with trafficking molecules that direct the protein to its 
storage vesicle. Using confocal microscopy, we have found that FasL is stored in a unique vesicle that 
contains Syntaxin 3 (Stx3) and Rab32, which are proteins involved in protein transport. We have also 
generated a number of FasL mutants. Analyzing their surface expression and intracellular localization, we 
have determined that deletion of two different cytoplamic regions results only in partial Stx3+ vesicle 
localization and increased aberrant FasL surface expression. In addition, the deletion of three cytoplasmic 
lysines completely abrogates normal FasL localization to Stx3+ vesicles. Our results suggest that FasL 
localization to Stx3+ vesicles is dependent on the cytoplasmic tail of the protein which may allow its 
interaction with a targetting protein, a possibility that is currently being explored. Understanding how FasL 
trafficking is regulated would allow us to modulate this killing pathway and to decipher its contribution 
during an immune response. 
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PALMITOYLATION REGULATES FAS-MEDIATED CELL DEATH IN CD4+ T 
CELLS IN VIVO. 

 
Authors: Anthony Cruz, Madhu Ramaswamy, Richard Siegel 

 
Fas-Fas ligand (FasL) interactions are critical for apoptosis and T cell homeostasis, with 
deficiencies in either Fas or FasL leading to the development of autoimmunity in both 
mice and humans. We have previously shown a correlation between lipid raft-associated 
Fas and sensitivity to apoptosis in CD4+ T cells, with the Fas-sensitive memory 
population having increased lipid raft receptor localization.   Fas is palmitoylated at 
cysteine 199 (194 in mouse), and previous studies have shown a dependence on 
palmitoyation for Fas signaling.  We therefore pursued the idea of possible differential 
Fas palmitoylation in memory versus naïve CD4+ T cells. 
We find that 2-bromopalmitate abrogates Fas-mediated cell death in both transformed T 
cell clones and primary human memory CD4+ T cells.  Increased receptor palmitoylation 
is observed in cells sensitive to Fas-mediated apoptosis when compared to Fas-resistant 
cells.  To further investigate the role of Fas receptor palmitoylation, we developed a 
transgenic mouse defective in palmitoylation of Fas receptor (Fas C194V).  We produced 
Fas C194V transgenic mice backcrossed to the Fas-defective lpr/lpr mouse (lprC194V).  
Fas levels on C194V transgenic mice were similar to those seen on lpr heterozygous 
mice.  Compared to lpr/lpr mice, no difference in anti-nuclear antibody production was 
observed, and addition of C194V did not rescue the cell death defect.  Interestingly, a 
concomitant loss of phenotypic TCRβ+CD4-CD8-B220+ (termed “double-negative”) T 
cells is observed in lprC194V mice.  These results suggest that post-translational 
palmitoylation of Fas is required for Fas-induced apoptosis in primary T cells and 
prevention of autoimmunity.  The lack of double-negative T cell accumulation in 
prC194V transgenic mice suggests that other factors besides defective T cell death may 
ontribute to the accumulation of these cells in the Fas-deficient state.   
l
c
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CERAMIDE SPHINGOLIPID SIGNALING MEDIATES TUMOR NECROSIS (TNF)‐DEPENDENT TOXICITY 
VIA CASPASE SIGNALING IN DOPAMINERGIC NEURONS. 
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Background: Dopaminergic (DA) neurons in the ventral midbrain selectively degenerate in Parkinson’s 
disease (PD) in part because their oxidative environment in the substantia nigra (SN) may render them 
vulnerable to neuroinflammatory stimuli. Chronic inhibition of soluble Tumor Necrosis Factor (TNF) with 
dominant-negative TNF inhibitors protects DA neurons in rat models of parkinsonism, yet the molecular 
mechanisms and pathway(s) that mediate TNF toxicity remain(s) to be clearly identified. Here we 
investigated the contribution of ceramide sphingolipid signaling in TNF-dependent toxicity. 
Results: Ceramide dose-dependently reduced the viability of DA neuroblastoma cells and primary DA 
neurons and pharmacological inhibition of sphingomyelinases (SMases) with three different inhibitors 
during TNF treatment afforded significant neuroprotection by attenuating increased endoplasmic reticulum 
(ER) stress, loss of mitochondrial membrane potential, caspase-3 activation and decreases in Akt 
phosphorylation. Using lipidomics mass spectrometry we confirmed that TNF treatment not only promotes 
generation of ceramide, but also leads to accumulation of several atypical deoxy-sphingoid bases (DSBs). 
Exposure of DA neuroblastoma cells to atypical DSBs in the micromolar range reduced cell viability and 
inhibited neurite outgrowth and branching in primary DA neurons, suggesting that TNF-induced de novo 
synthesis of atypical DSBs may be a secondary mechanism involved in mediating its neurotoxicity in DA 
neurons. 
Conclusions: We conclude that TNF/TNFR1-dependent activation of SMases generates ceramide and 
sphingolipid species that promote degeneration and caspase-dependent cell death of DA neurons. Ceramide 
and atypical DSBs may represent novel drug targets for development of neuroprotective strategies that can 
delay or attenuate the progressive loss of nigral DA neurons in patients with PD. 
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Apo2L/TRAIL is a homotrimeric, transmembrane protein that is displayed on the surface of cytotoxic 
immune cells and engages its cognate pro-apoptotic death receptors DR4 and/or DR5, expressed on 
apposed cell membranes. Studies with recombinant soluble versions of Apo2L/TRAIL have shown that 
upon ligand binding, receptors assemble a death-inducing signaling complex that activates the apoptosis-
initiating protease, caspase-8. This response has been shown to be selective for tumor cells in a number of 
preclinical cancer models, but the soluble ligand has shown limited efficacy in patients. To interrogate the 
intermembrane signaling geometry of endogenous Apo2L/TRAIL and its receptors, we displayed the ligand 
on supported membranes and observed the response of cells expressing DR4 and DR5 upon contact to 
these surfaces. We found that (a) membrane-displayed Apo2L/TRAIL induces micron-scale death receptor 
clusters at the cell-supported membrane interface; (b) caspase-8 is recruited to these clusters prior to 
activation; and (c) membrane-anchored Apo2L/TRAIL stimulates apoptosis more potently than its soluble 
analogs. To explore how death receptor transport is controlled, and what role it plays in apoptosis, we 
developed high-throughput fluorescence microscopy readouts for receptor clustering and caspase 
activation: An siRNA screen using these readouts implicates specific receptor tyrosine kinases in regulating 
Apo2L/TRAIL-driven receptor transport and apoptotic signaling. Finally, to assess the anti-tumor activity 
of membrane-displayed Apo2L/TRAIL in vivo, we attached the protein to the surface of liposomes. Upon 
injection of liposome-displayed Apo2L/TRAIL into tumor-bearing mice, we observed caspase activation at 
the site of the tumor, and not in healthy tissues. These findings suggest that it may be possible to augment 
the anti-tumor potency of Apo2L/TRAIL via membrane display while maintaining an appropriate 
therapeutic window. 
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RIPK3 CONTRIBUTES TO TNFR1-MEDIATED RIPK1 KINASE-DEPENDENT APOPTOSIS 
IN CONDITIONS OF CIAP1/2 DEPLETION OR TAK1 KINASE INHIBITION 
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Receptor Interacting Protein Kinase 1 (RIPK1) and RIPK3 have emerged as essential 
kinases mediating a regulated form of necrosis, known as necroptosis, that can be 
induced by TNF signaling. As a consequence, inhibiting RIPK1 kinase activity and 
repressing RIPK1/RIPK3 expression levels have become commonly used approaches to 
estimate the contribution of necroptosis to specific phenotypes. Here, we report that 
RIPK1 kinase activity and RIPK3 also contribute to TNF-induced apoptosis in conditions 
of cellular inhibitor of apoptosis protein 1 and 2 (cIAP1/2) depletion or TAK1 kinase 
inhibition, implying that none of these two approaches are absolute tools to characterize 
necroptosis, Interestingly, we found that, contrary to cIAP1/2 depletion, TAK1 kinase 
inhibition induces assembly of the cytosolic RIPK1/FADD/caspase-8 apoptotic TNFR1 
complex II without affecting RIPK1 ubiquitylation at the level of TNFR1 complex I. In 
line with this, we found that CYLD repression only provided protection to TNF-mediated 
apoptosis in condition of cIAP1/2 depletion but not upon TAK1 kinase inhibition. We 
therefore report on a new function of TAK1 in preventing RIPK1 from integrating the 
cytosolic death complex II that is independent of RIPK1 ubiquitylation or NF-kappaB 
activation. In both TNF-induced RIPK1 kinase-dependent apoptotic models, we found 
that RIPK3 contributes to full caspase-8 activation independently of its kinase activity or 
intact RHIM domain. In contrast, RIPK3 participates in caspase-8 activation by acting 
downstream of the cytosolic death complex assembly via ROS generation.  
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Convergence of EMT and MET promotes mammospheres formation, hybrid epithelial-mesenchymal cells, 
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Metastatic tumors remain clinically incurable and account for 90% of deaths by cancers of epithelial origin. The 
metastatic cascade involves migration, invasion, and survival in suspension. All these steps require epithelial (E) 
cells to become mesenchymal (M), in a process called the epithelial to mesenchymal transition (EMT). 
Paradoxically, the metastatic tumor always contains epithelial cells, which predicts the reverse process, an MET to 
happen before metastatic outgrowth. As EMT and MET are fairly rare processes in most normal tumor cells it has 
been proposed that stem-like cells are involved in this plasticity. However, EMT, MET and cancer stem cells have 
not been linked yet.  Here we show using single cell-derived clones generated from one cell breast epithelial cell line 
that EMT leads to enrichment of a cancer stem cell state in luminal epithelial cells, as determined by number of 
mammospheres in suspension, while MET leads to enrichment of tumor-initiating cells in basal-like mesenchymal 
tumor cell lines. Single-cell qPCR of such cultures revealed a new type of hybrid cells that exhibited markers for the 
E and M phenotype (E/M cells), that is, a loss of E or M identity, that was accompanied by upregulation of the 
pluripotency factor OCT4.  In fact, we found that coexpression of a signature of only 30 E and M genes respectively 
in entire primary breast tumors directly correlates with poor survival and increased recurrence of patients with ER+ 
luminal and ER- basal breast cancers, indicating increased metastasis. Finally, we demonstrate that the genes most 
significantly up and down-regulated in suspended mammospheres overlap with a recently published 71 gene 
signature predicting sensitivity to TRAIL in tumor cell lines. In conclusion, our data suggest that convergence of the 
EMT and MET processes to E/M hybrid cells leads to cells with cancer stem-like properties and TRAIL sensitivity. 
Therefore, TRAIL should be tested for inhibition of metastasis and its effect on breast cancer patient survival.  
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RIP3 AS A NOVEL THERAPEUTIC TARGET FOR GAUCHER DISEASE 
 

Authors: Dr. Einat Vitner, Ran Salomon, Anthony Futerman 
 
Gaucher disease (GD), an inherited metabolic disorder caused by mutations in the glucocerebrosidase 
(GBA1) gene, is the most common lysosomal storage disease (LSD), and heterozygosity in the GBA1 
gene may be a major risk factor in Parkinson’s disease. GD is divided into three clinical sub-types 
based on the absence (type 1) or presence (types 2 and 3) of neurological symptoms. Type 1 GD was 
the first disease for which enzyme replacement therapy (ERT) became available, and although ERT has 
a proven track-record, its lack of efficacy in treating type 2/3 GD patients, along with its significant 
expense and inconvenience to patients, renders the search for alternative or complementary therapies 
paramount. We previously demonstrated elevation of pro-inflammatory cytokines, including 
Interleukin-1 beta (IL1- β) and tumor necrosis factor-� (TNF� in mouse models of types 2/3 GD, 
suggesting a cytotoxic role for neuroinflammation in neuropathology. We now report that intervention 
in the receptor-interacting protein kinases 3 (RIP3) pathway significantly improves both peripheral and 
neurological symptoms in a mouse model of GD. Importantly, Rip3 deficiency considerably improved 
the clinical course of GD mice as demonstrated by an increase in lifespan, motor coordination and 
improved brain and liver function. 
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c-FLIP Maintains Tissue Homeostasis by Preventing Apoptosis and Programmed Necrosis 

 

Authors: Ms. Piao Xuehua, Komazawa-Sakon Sachiko, Nishina Takashi, Okumura Ko,  

He You-Wen, Nakano Hiroyasu 

As a catalytically inactive homolog of caspase-8, a proapoptotic initiator caspase, c-FLIP blocks apoptosis 

by binding to and inhibiting caspase-8. The transcription factor nuclear factor B (NF- B) plays a pivotal 

role in maintaining the homeostasis of the intestine and the liver by preventing death receptor-induced 

apoptosis, and c-FLIP plays a role in the NF- B-dependent protection of cells from death receptor signaling. 

Because c-Flip-deficient mice die in utero, we generated conditional c-Flip-deficient mice to investigate 

the contribution of c-FLIP to homeostasis of the intestine and the liver at developmental and 

postnatal stages. Intestinal epithelial cell (IEC)- or hepatocyte-specific deletion of c-Flip resulted in perinatal 

lethality as a result of the enhanced apoptosis and programmed necrosis of the IECs and the hepatocytes. 

Deficiency in the gene encoding tumor necrosis factor  (TNF ) receptor 1 (Tnfr1) partially rescued 

perinatal lethality and the development of colitis in IEC-specific c-Flip-deficient mice but did not rescue 

perinatal lethality in hepatocyte-specific c-Flip-deficient mice. Moreover, adult mice with interferon (IFN)- 

inducible deficiency in c-Flip died from hepatitis soon after depletion of c-FLIP. Pretreatment of IFN-inducible 

c-Flip-deficient mice with a mixture of neutralizing antibodies against TNF , Fas ligand (FasL), 

and TNF-related apoptosis-inducing ligand (TRAIL) prevented hepatitis. Together, these results suggest 

that c-FLIP controls the homeostasis of IECs and hepatocytes by preventing cell death induced by TNF , 

FasL, and TRAIL. 
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QUANTITATIVE AND QUALITATIVE EFFECTS OF 4-1BBL IN BOOSTING PRE-EXISTING IMMUNITY TO 
INFLUENZA VIRUS. 
 
Angela Zhou,* Lisa E. Wagar, * Michael  E. Wortzman *and Tania H. Watts 
From the Department of Immunology, University of Toronto, Toronto, Ontario, M5A 1A8 
 
 
Influenza causes epidemic and pandemic respiratory infections responsible for 250,000-500,000 deaths annually, 
particularly among older people. CD8+T-cell responses against conserved internal proteins could provide a “universal 
vaccine” that cross protects against heterologous flu strains. However, live infections in humans only transiently boost flu-
specific T-cell memory in middle age and in old age flu-specific memory T cells show signs of senescence. To improve the 
longevity of T-cell memory into old age, we investigated the effects of stimulating the TNFR family member 4-1BB in the 
boost phase of a prime-boost regimen in mice. To mimic vaccination of previously flu-immune adults, mice were infected 
with Influenza A/HK-X31 and boosted intranasally one-month later with control replication-deficient adenovirus or 
adenovirus encoding either Influenza nucleoprotein (NP) alone (Ad-NP) or NP with plus 4-1BBL under separate promoters 
(Ad-NP-4-1BBL). Memory T cells have been tracked for 6 months post boost (on-going) and some mice sacrificed for in-
depth analysis. 4-1BBL dramatically enhanced the boost phase of the response at doses where Ad-NP alone had minimal 
effects on boosting NP-specific CD8 T cell memory. Even at higher vector, Ad-NP alone induced a maximum response still 
shy of the enhancement seen by a 100-fold lower dose of Ad-NP-4-1BBL. Moreover, high dose Ad-NP resulted in loss of 
function, whereas Ad-NP- 4-1BBL boosted cells remained multifunctional for months.  4-1BBL also delayed the conversion 
of the effector memory CD8 T cells to central memory T cells. As effector memory T cells can respond more rapidly to 
infection, this may result in improved duration of protection. Inclusion of 4-1BBL also augments the expression of IL-7R on 
the NP-specific CD8 memory T cells, which could contribute to their longevity. Thus 4-1BBL in a booster vaccine 
following natural influenza infection has long lasting quantitative as well as qualitative effects on CD8 T cell memory. 
 
*The first 3 authors contributed equally to the study. Supported by the Canadian Institutes of Health research. 
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Structure of Human Cytomegalovirus UL141 in complex with TRAIL-R2 reveals different receptor 
engagement compared to endogenous ligand TRAIL 

 
Authors: Dr. Dirk Zajonc, Ivana Nemcovicová, Chris Benedict 

 
The TRAIL (TNF-related apoptosis inducing ligand) death receptors (DRs) of the tumor necrosis 
factor receptor superfamily (TNFRSF) can promote apoptosis and regulate antiviral immunity by 
maintaining immune homeostasis during infection. In turn, Human Cytomegalovirus 
glycoprotein UL141 inhibits host defenses by blocking cell surface expression of TRAIL DRs 
and poliovirus receptor CD155, a nectin-like Ig-fold molecule. Here we show that the 
immunomodulatory function of HCMV UL141 is associated with its ability to bind diverse 
proteins, while utilizing at least two distinct binding sites to selectively engage TRAIL DRs or 
CD155. Binding studies revealed high affinity interaction of UL141 with both TRAIL-R2 and 
CD155 and low affinity binding to TRAIL-R1. We determined the crystal structure of UL141 
bound to TRAIL-R2 at 2.1 Å resolution, which revealed that UL141 forms a homodimer that 
engages two TRAIL-R2 monomers 90° apart to form a heterotetrameric complex. Our structural 
and biochemical data reveal that UL141 utilizes its Ig-domain to facilitate non-canonical death 
receptor interactions while UL141 partially mimics the binding site of TRAIL on TRAIL-R2, 
which we found to be distinct from that of CD155. Moreover, UL141 also binds to an additional 
surface patch on TRAIL-R2 that is distinct from the TRAIL binding site. Therefore, the breadth 
of UL141-mediated effects indicates that HCMV has evolved sophisticated strategies to evade 
the immune system by modulating multiple effector pathways.  
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EVALUATING THE ROLE OF LYMPHOTOXIN IN ROTAVIRUS-SPECIFIC IMMUNE 
RESPONSE. 

Rojas OL1, Sun T1, Ward L1, Gommerman JL1 
Department of Immunology, University of Toronto. 

 
Rotavirus (RV) is the main cause of viral diarrhea and is responsible for the death of 
approximately 1,600 children daily around the world. However, most of the immune 
mechanisms in RV clearance in humans are still unknown. Murine models have shown 
that T and B cells are important for resolving primary RV infection but mice lacking only 
B cells are susceptible to reinfection. This suggests that B cells are important for 
protective immunity, and in particular IgA has been shown to be important in clearing 
RV. However, where and how RV-specific IgA is induced remains unclear. It has been 
shown that RV antigens are associated with Dendritic Cells (DC) in the subepithelial 
dome early after infection. This suggests that Peyer’s patches (PP), isolated lymphoid 
follicles and mesenteric lymph nodes are involved in pathogen dissemination, clearance 
and protection, but which of these tissues are required for B cell priming to RV is not 
known. Lymphotoxin beta (LTβ) deficient mice have been shown to be more susceptible 
to RV infection due to the lack of either IgA or PP or both. These mice also exhibit a 
profound reduction in IgA production in the steady state. We are examining the location 
and cell types that provide relevant Lymphotoxin beta Receptor (LTβR) signaling for 
clearance of RV. These studies will help inform vaccine design for optimal generation of 
RV-specific primary and memory B cell responses.  
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ANTI-COMMENSAL ANTIBODIES IN HEALTH AND DISEASE. 
 

Authors: Ms. Elisa Porfilio, Doug McCarthy, Brenda Banwell, Amit Bar-Or, Charles Elson, 
Heather Reich, Jennifer Gommerman 

 
Introduction: Mucosal immune responses are integral for keeping the microbiome in 
check and maintaining the integrity of the luminal barrier. Patients with Crohn’s Disease 
have IgG specific for flagellin derived from Clostridium subphylum cluster XIVa (Duck 
(2007) IBD 13). We used this recombinant flagellin antigen to examine two diseases. IgA 
Nephropathy (IgAN) is an antibody-mediated renal disease caused by accumulation of 
IgA in the kidney. BAFF-tg mice are a model of IgAN that requires both abundant BAFF 
and the presence of a microbiome (McCarthy (2011) JCI 121). Moreover, a subset of 
IgAN patients has elevated APRIL (a related ligand to BAFF), which is involved in IgA 
class-switching. The second disease is Multiple Sclerosis (MS), an autoimmune 
demyelinating disease. Some murine models of experimental autoimmune 
encephalomyelitis (EAE) suggest a role for the microbiome in development of disease. 
Using two methods we determined if commensal immune responses are detectible in non-
colitic diseases. Methods: We created a flagellin-based ELISA to measure flagellin-
specific antibodies in serum. Additionally, we used western blot, where bacterial lysate 
was run on SDS page-gels to generate templates that are probed with serum. Results: 
Healthy control human serum contains detectable levels of anti-commensal IgG, and to a 
lesser extent IgA, setting the baseline for our analyses. IgAN patients separate into two 
subsets; one subset has similar anti-commensal IgA titres to healthy controls, while the 
other subset has elevated anti-commensal IgA. MS patients do not have elevated anti-
commensal IgA. However, young patients with mono Acute Demyelinating Syndrome 
(monoADS) have elevated anti-commensal IgG compared to healthy controls and 
relapsing-remitting MS patients. Anti-commensal titres do not correlate with circulating 
total IgA or IgG. Conclusion: Our data suggests that anti-commensal antibodies are a 
normal phenomenon, but that elevation in titres may characterize certain disease states 
and may correlate with disease severity or clinical phenotype. 
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Altered macrophage function in TACI deficient mice 
 
Authors: Dr. Windy  Allman, Nora  Katsenelson, Ranadhir  Dey, Masahide   Yano,  
Kazuyo  Takeda, Hira  Nakhasi, Mustafa  Akkoyunlu 
 
Conjugation of polysaccharides to immunogenic protein carriers has produced glycoconjugate vaccines that 
induce T cell-dependent (TD) responses characterized by higher Ab titers, increased Ab class-switch 
recombination, and induction of immune memory. Neisseria meningitidis type C polysaccharide (MCPS) is 
a T-cell-independent type 2 (TI-2) antigen, which elicits very poor Ab responses. However, when 
conjugated to protein such as tetanus toxoid (TT), anti-MCPS antibodies can be generated more effectively. 
Previous studies have shown that the activator and calcium-modulator and cyclophilin ligand interactor 
(TACI) regulates TI-2 Ab responses. We investigated whether TACI mediates glycoconjugate induced TD 
responses using a TT conjugated MCPS vaccine (MCPS-TT). TACI KO and WT mice were also 
immunized with TT as a control. TACI knock-out (KO) mice developed lower amounts of IgG and IgM 
Abs against MCPS compared to WT mice.  Similarly, anti-TT IgG and IgM Ab levels were lower in TT 
immunized TACI KO mice than the WT mice. We also examined the adjuvant activity of CpG ODN, a 
TLR9 agonist. CpG failed to enhance anti-MCPS and anti-TT Ab production in immunized TACI KO 
mice. Peritoneal macrophages stimulated with various TLR agonists led to a significantly impaired 
production of pro-inflammatory cytokines and less induction of CD40 and CD80 in TACI KO cells 
compared to WT mice, suggesting the innate component of the immune response provided suboptimal 
support for the TD immune response. Subsequent testing using CD4+ T cell recall assays showed that 
TACI KO macrophages were impaired in their ability to serve as antigen presenting cells.  TACI KO 
macrophages also had significantly reduced TLR and CD14 expression, as well as impaired MyD88 and 
TRIF expression. We also confirmed that TLR stimulated TACI KO macrophages have impaired co-
localization of TLR with MyD88 and TRIF. Further characterization of TACI KO macrophages showed 
that they have the phenotype of alternatively activated macrophages (M2 type).  Taken together, these 
results show that TACI is important for orchestrating immune response to TD antigens by mediating 
macrophage plasticity.  
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SOLUBLE, BUT NOT TRANSMEMBRANE, TUMOR NECROSIS FACTOR-ALPHA IS 
REQUIRED DURING INFLUENZA INFECTION TO LIMIT THE SIZE OF THE IMMUNE 

RESPONSE AND EXTENT OF IMMUNOPATHOLOGY. 
 

Authors: Mr. Matthew DeBerge, Richard Enelow 
 
Tumor necrosis factor (TNF)-  has important proinflammatory and immunosuppressive functions during 
influenza infection. TNF-  is first expressed as a transmembrane (tm) protein that is proteolytically 
processed to release a soluble (s) form. tmTNF-  and sTNF-  have been shown to exert distinct tissue-
protective or -pathologic effects in several disease models. However, the contribution of tmTNF-  or 
sTNF-  in regulating lung immunopathology following influenza infection is unclear. Therefore, we 
challenged mice expressing only a noncleavable tmTNF-  or lacking TNF-  with influenza virus and 
examined the outcome. We found that sTNF- , but not tmTNF- , was required to limit the size of the 
immune response and the extent of injury. However, both sTNF-  and tmTNF-  were dispensable for 
influenza viral clearance. In the absence of sTNF- , there was a significant increase in the CD4+ and 
CD8+ T-cell response, including virus-specific CD8+ T-cells, which was due in part to an increased 
resistance to activation-induced cell death. We found that sTNF-  mediates these immunosuppressive 
effects primarily through TNF receptor (TNFR) 1. Mice deficient in TNFR1, but not TNFR2, exhibited a 
dysregulated immune response and exacerbated injury similar to that observed in mice lacking sTNF- . 
We also found that antibody neutralization of TNF-  early during infection enhanced the size of the CD8+ 
T-cell response indicating that TNF-  expression is required during T-cell priming to limit the size of the 
effector response later during infection. Moreover, CD8+ T cells alone do not appear to provide the source 
of TNF-  required for immunoregulation as a dysregulated immune response was still observed in TNF-
deficient recipients of WT virus-specific CD8+ T cells. Taken together, these findings suggest that 
proteolytic processing of TNF-  is a critical event regulating the immune response during influenza 
infection and may have important implications for limiting influenza disease severity in humans. 
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THE CONTRIBUTIONS OF T CELL-DERIVED TNF IN COLITIS. 

Winsauer C.1, Kühl A.2, Nedospasov S.1,3 and Kruglov A.1,3 

1 German Rheumatism Research Center (DRFZ), a Leibniz Institute, Berlin 10117, Germany 

2 Charité–University Medicine Berlin, Berlin 10117, Germany  

3 Lomonosov Moscow State University, and Engelhardt Institute of Molecular Biology, Russian Academy of 
Sciences, Moscow 119991, Russia 
 

Inflammatory bowel disease (IBD) is a chronic inflammatory disorder of the mucosal immune 
system in the gastrointestinal tract characterized by enhanced proinflammatory cytokine 
production by T cells. The systemic blockade of tumor necrosis factor (TNF) in IBD patients 
significantly ameliorates disease symptoms. However, the mechanistic role of TNF during IBD 
remains incompletely elucidated. Here we aimed to dissect the contribution of TNF produced by 
various cell types during autoimmune colitis. To achieve this, we have employed T-cell transfer 
model of colitis into Rag1-/- animals. Adoptive transfer of naive wild type (WT) T cells resulted 
in wasting disease marked by colonic inflammation. Surprisingly, TNF-deficient naive T cells 
failed to induce colitis in Rag1-/- recipients. Further analysis revealed a significant reduction of 
TNF-/- T cell numbers in the secondary lymphoid organs upon transfer into Rag1-/- recipients, 
suggesting a critical role of T-TNF in T cell persistence under lymphopenic conditions. 
Persistence of naive T cells in Rag1-/- recipients seemed to be dependent on transmembrane TNF 
(tmTNF), since transfer of naive T cells expressing only tmTNF resulted in the development of 
colitis and of T cell expansion similar to WT. Furthermore, we have designed a model to dissect 
the pathogenic sources of TNF during established disease. Induction of colitis was performed by 
injecting naive T cells from human TNF knock-in (hTNF KI) mice into Rag1-/- mice. Such 
diseased mice expressed human TNF by donor T cells, whereas their host cells produced murine 
TNF. Combination of various anti-TNF drugs blocking either mTNF or hTNF will allow 
elucidation of the contribution of various cellular sources of TNF during established colitis. 
Altogether, our data show an essential role of T cell-derived TNF in the maintenance of T cells 
under lymphopenic conditions and describe a novel model for studying the effects of various 
anti-hTNF drugs during established colitis. 
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DIFFERENTIAL NFKB ACTIVATION BY TNF-ALPHA AND TWEAK IN VIVO 
AND INCREASED EFFICACY OF COMBINED TREATMENT WITH TNF-
INHIBITOR AND ANTI-TWEAK ANTIBODY IN MOUSE HAPTEN-INDUCED 
COLITIS. 
 
Authors: Mr. Aldo Amatucci, Taeko  Dohi, Rei Kawashima, Yuki  Kawamura, Takeshi Otsubo, 
Linda Burkly, Jennifer Michaelson 
 
Tumor necrosis factor (TNF)-  is profoundly involved in inflammatory disease. TNF-
like weak inducer of apoptosis (TWEAK), a member of the TNF superfamily implicated 
in inflammatory diseases based on rodent models, mediates pleiotropic effects, including 
proinflammatory and tissue damaging activities, through its own distinct receptor, FGF-
inducible molecule 14 (Fn14). Interestingly, TNF  and TWEAK exhibit differential 
activation of the NFkB pathway, with canonical pathway activation by TNF  and 
TWEAK and prolonged activation of the non-canonical pathway by TWEAK based on in 
vitro studies.  Since TWEAK and TNF-  are both involved in intestinal inflammation, 
the possibility of increased NFkB activation by TNF-  in combination with TWEAK, 
and increased efficacy of neutralizing TWEAK and TNF- in combination, is intriguing.  
We utilized NFkB-Luciferase reporter mice to characterize the response of single and 
combination cytokine treatment through non-invasive imaging.  We demonstrate early 
and late NFkB activation of TNF-  and TWEAK, respectively, and a magnified response 
when combined.  Ex vivo western blot analysis of NFkB activation in intestinal tissue 
discerned the short-lived canonical signaling by TNF , prolonged non-canonical 
signaling by TWEAK, and additive NFkB activation by the combination. These results 
demonstrate that synchronous expression of TNF  and TWEAK can magnify NFkB 
activation. Therefore we assessed the efficacy of anti-TWEAK mAb, a TNF- inhibitor, 
or combined treatment in the model of TNBS-induced in mice. Combination treatment 
significantly reduced all measures of disease activity, with efficacy more than additive as 
compared to single agent treatment. These results suggest that the differential pathways 
of TNF-  and TWEAK mutually contribute to the colitis.  
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TNFR1 HAPLOINSUFFICIENCY ALLOWS TNF-BASED ANTITUMOR THERAPY. 
 

Authors: Mr. Filip Van Hauwermeiren, Marietta Armaka, Niki Karagianni, Ksanthi Kranidioti, 
Roosmarijn E. Vandenbroucke, Sonja Loges, Maarten Van Roy, Jan Staelens, Leen Puimege, Ajay 
Palagani, Wim Vanden Berghe, Panayiotis Victoratos, Peter Carmeliet, George Kollias, Claude Libert 

TNF has remarkable antitumor activities, however, its lethal inflammatory effects prevent 
therapeutic applications. TNF receptor p55 (Tnfrsf1a) mediates both these activities. The 
antitumor effect is known to result from induction of cell death in tumor endothelium, while 
an inflammatory cascade is responsible for TNF-induced lethal toxicity. Interestingly, tumor-
bearing Tnfrsf1a+/- mice, expressing 50% p55 levels, show complete resistance to TNF-
induced lethality while tumor endothelium remains fully responsive to TNF-induced 
apoptosis and tumors regress. The Tnfrsf1a+/- mice display a non-linear gene dosage effect 
with a drastic reduction in multiple inflammatory parameters after TNF injection, leading to 
an extreme TNF protection in these mice. In contrast, the induction of TNF-induced apoptosis 
in TNF-sensitive cells is not affected, explaining the observed antitumor effects in these mice. 
Additionally, we were able to demonstrate clinical application of this approach by using p55-
targeting antisense oligos or neutralizing anti-p55 antibodies. In conclusion, we identified 
Tnfrsf1a as a promising target to reduce the TNF-induced toxicity associated with TNF-based 
antitumor therapy. 
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In vivo study of A20 and Optineurin as brakes on inflammatory signaling 
 
Lars Vereecke1,2, Karolina Slowicka1,2, Rudi Beyaert1,2, and Geert van Loo1,2 
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Different mechanisms control the dynamics of NF- B activation assuring a tight 
regulation of inflammatory responses, and several autoregulatory feedback loops 
terminating the NF- B response have been described. In this context, A20 (also known as 
TNFAIP3) and Optineurin have been characterized as important in the termination of NF-

B signaling. Although the ubiquitin-editing protein A20 is well known for its anti-
inflammatory and anti-apoptotic protective activities, the role of Optineurin in 
inflammatory signaling is more elusive, and no studies applying optineurin deficient mice 
have been described. To assess the physiological importance of A20 and Optineurin in 
inflammatory signaling in vivo, we generated mice with a conditional A20 and 
Optineurin knockout allele. I will present new data further strengthening the essential role 
of  A20 as an essential brake on inflammation and apoptosis, and present initial studies 
on the in vivo role of Optineurin. 
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cIAP1 regulates TNF-mediated Cdc42 activation and  filopodia formation 

Arthur Marivin1, Jean Berthelet1, Jessy Cartier1 & Catherine Paul2, Laurence Dubrez1 
Inserm (Institut National de la Santé et de la Recherche Médicale) UMR8661,  

EPHE (Ecole pratique des hautes études)2;  
Université de Bourgogne,  Dijon, F-21079, France 

Berthelet.jean@gmail.com & ldubrez@u-bourgogne.fr; 
 
 

Cellular inhibitors of apoptosis (cIAPs) are important components of tumor necrosis factor (TNF) receptor 
(TNFR) signaling platforms. They can determine the response of cells to TNF± through their ability to regulate 
NF-κB signaling pathways, apoptosis and necrosis. TNF± can also trigger actin cytoskeleton rearrangement and 
the role of cIAP1 in this process remained unknown. In TNF-treated fibroblasts, the transient formation of actin-
rich protrusions known as filipodia is mediated by the RhoGTPase cdc42. We show here that silencing of cIAP1 
prevents the TNF±-induced filipodia formation and cdc42 activation. Expression of cIAP1, or a cIAP1 mutant 
lacking its E3 ubiquitin ligase activity restored the ability of cIAP1-/- murine embryonic fibroblasts (MEFs) to 
form filipodia in response to TNF±, whereas a cIAP1 mutant unable to bind TRAF2 did not. Accordingly, 
silencing of TRAF2 inhibits TNF±-mediated filopodia formation. We identified the presence of a complex 
composed by TRAF2, cIAP1, cdc42 and the cdc42 regulator RhoGDI± (Rho GDP-dissociation inhibitor-±). 
cIAP1 can directly interacts, through the BIR2 domain, with cdc42 whereas recombinant TRAF2 can bind cdc42 
only in the presence of cIAP1.TNF± decreases the cIAP1/TRAF2 interaction with cdc42. cIAP1 depletion 
decreases cdc42 level in a proteasome-dependent manner and increases the ratio of GTP-bound cdc42. Inversely, 
cIAP1 overexpression increases cdc42 protein level which is prevented by RhoGDI± silencing and increases the 
cdc42 fraction that is bound to RhoGDI±. Altogether, our data suggest that cIAP1 could stabilize cdc42 
interaction with its regulator RhoGDI±. When recruited to TNFR, cIAP1/TRAF2 could release cdc42 that can 
induce actin cytoskeleton rearrangement. Last, we demonstrated that deletion of cIAP1 alters cell polarity which 
is specifically controlled by cdc42, and decreases the ability of HRas-V12 oncogene to activate cdc42, to 
mediate anchorage-independent cell growth and tumor growth.  
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CD4 T CELL-AUTONOMOUS TNF RECEPTOR TYPE 2 PROMOTES INTERLEUKIN-2 
TRANSCRIPTION 
 
Authors : Catherine Tally, Dr. Susan McKarns 

Interleukin (IL)-2 plays a key role in adjusting the dynamic state of equilibrium between effector 
T cells (Teffs) and regulatory T cells (Tregs) as well as channeling the outcome of immune 
responses. IL-2 is mainly produced by activated CD4 T cells and the absence of IL-2 signaling 
results in lethal autoimmunity. Subpopulations of cells, including lymphocytes and NK cells, 
compete for a tightly regulated pool of IL-2.  In this study we investigated the role of tumor 
necrosis factor alpha (TNF) receptors type 1 (TNFR1) and type 2 (TNFR2) on the regulation of 
IL-2 at the level of transcription during the primary activation of CD4 T cells. We generated 
TNFR1- and/or TNFR2-deficient-IL-2-GFF knock-in reporter mice to examine Il2 promoter 
activity at the single cell level. We found that the deficiency of TNFR2, but not TNFR1, 
markedly diminished the number of CD4 T cells that produced IL-2. We further correlated 
decreased Il2 transcription with impaired intracellular c-Rel expression in TNFR2 KO CD4 T 
cells. IL-2 production was augmented in response to the addition of soluble TNF implicating a 
role for transmembrane TNF (tmTNF). Collectively, these data suggest that CD4 T cell 
autonomous tmTNF/TNFR2 signaling contributes to the number of IL-2 producers by providing 
a critical third signal necessary for threshold Il2 promoter activity. These results have important 
implications for understanding the contribution of IL-2 signaling on the dynamic equilibrium 
between Teff cells and Treg cells and the outcome of inflammatory immune responses. 
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QUANTITATIVE MASS SPECTROMETRY IDENTIFIES ITCH AS AN OX40 SIGNALOSOME PROTEIN THAT 
NEGATIVELY REGULATES AKT ACTIVITY. 

Authors: Jianfang Hu, Yaoyang Zhang, John Yates, Yun‐cai Liu, Michael Croft 

OX40 (CD134) is induced on T cells after recognition of antigen and assembles a signaling 
complex after ligation by OX40L that is active in driving immunity in many types of 
inflammatory and autoimmune disease. To better understand how OX40 promotes T cell 
responses, we performed immunoprecipitation coupled with quantitative mass spectrometry to 
identify the nature of the OX40 signaling complex. Our preliminary screens identified proteins 
that we have previously reported in the signalosome of OX40, such as TRAF2/3/5 and IKKα/β/ . 
We also identified potential OX40 signaling proteins previously not reported to be regulated by 
OX40, including the E3 ubiquitin ligase Itch, and we confirmed that engagement of OX40 
resulted in the antigen-independent recruitment of Itch in T cells. Although OX40L interaction 
with OX40 resulted in ubiquitination and down-regulation of membrane OX40 levels, OX40 
expression was not affected by the absence of Itch. Interestingly, activation of the canonical NF-

B pathway, a major target of OX40, was also not dramatically altered by knockdown of Itch. 
OX40 ligation recruits Akt into its signaling complex, but can only strongly enhance activation 
and phosphorylation of Akt in T cells in the context of antigen/TCR signaling. However, 
activation of Akt on T308, not S473, was strongly up-regulated following OX40 ligation when 
Itch was knocked down regardless of antigen presentation. Correspondingly, the association of 
Akt with the OX40 signaling complex was strongly enhanced in the absence of Itch. Showing 
specificity the association of OX40 with its major adaptor TRAF2 and with the IKK complex 
was not modulated. Consistent with the role of Akt in controlling T cell growth and survival, T 
cells with Itch knockdown displayed enhanced survival when OX40 was ligated. These data 
suggest that Itch is a negative regulator of Akt in T cells, and Itch may represent an essential 
checkpoint to limit the activity of OX40.  
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4‐1BB ligand erse Signaling Represents a Checkpoint for Efficient T cell Activation  Rev
 So Young Eun, Seung‐Woo Lee, Yan‐Fei Adams, Michael Croft 
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A ROLE FOR LIGHT IN EPITHELIAL-MESENCHYMAL TRANSITION OF BRONCHIAL 
EPITHELIAL CELLS. 

 
Authors: Dr. Ricardo Antunes, Astrid Doerner, Bruce Zuraw, Michael Croft 

Asthma is a chronic inflammatory disease of the airway that is characterized by the 
presence of inflammatory cells and structural changes that are commonly referred to as 
“airway remodeling”. Epithelial-mesenchymal transition (EMT), a process whereby 
bronchial epithelial cells change their properties to those similar to fibroblasts and smooth 
muscle cells, is one of the mechanisms that may contribute to the contractile and fibrotic 
remodeling process. Transforming growth factor (TGF-β) is a primary inducer of EMT, and 
this may be further enhanced by inflammatory cytokines. As we found that the TNF-family 
member LIGHT (CD258/TNFSF14) promotes fibrosis and airway remodeling in mouse 
models of severe asthma, we speculated that LIGHT might regulate EMT. Studies using the 
human bronchial epithelial cell line, BEAS-2B, and normal human bronchial epithelial cells 
(NHBE) were performed to assess the expression of LIGHT’s receptors HVEM and LTβR, 
and a role in EMT. By FACS analysis we found both LTβR and HVEM constitutively 
expressed on bronchial epithelium with HVEM being upregulated by various stimuli. 
Importantly, LIGHT stimulation promoted aspects of EMT, downregulating the expression 
of the epithelial cell marker E-cadherin and increasing the expression of the mesenchymal 
markers α-smooth muscle actin and Vimentin at the message level. LIGHT had a lesser, 
albeit observable effect, on inducing the extracellular matrix proteins Fibronectin and 
Tenascin C, but no effect on expression of Collagen. Altogether these results suggest that 
LIGHT could contribute to the pathogenesis of airway remodeling via a direct activity on 
bronchial epithelial cells that enhances EMT. Current studies are determining whether 
LIGHT can synergize with TGF-β to further promote these remodeling activities. 
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The cellular inhibitor of apoptosis (c-IAP) proteins are E3 ubiquitin ligases that are critical 
regulators of tumour necrosis factor (TNF) receptor (TNFR)-mediated signalling. Through their E3 
ligase activity c-IAP proteins promote ubiquitination of receptor-interaction protein 1 (RIP1), NF-
kB-inducing kinase (NIK) and themselves, and regulate the assembly of TNFR signalling complexes. 
Consequently, in the absence of c-IAP proteins, TNFR-mediated activation of NF-kB and MAPK 
pathways and the induction of gene expression are severely reduced. Here, we describe the 
identification of OTUB1 as a c-IAP-associated deubiquitinating enzyme that regulates c-IAP1 
stability. OTUB1 disassembles K48-linked polyubiquitin chains from c-IAP1 in vitro and in vivo 
within the TWEAK receptor-signalling complex. Downregulation of OTUB1 promotes TWEAK- and 
IAP antagonist-stimulated caspase activation and cell death, and enhances c-IAP1 degradation. 
Furthermore, knockdown of OTUB1 reduces TWEAK-induced activation of canonical NF-kB and 
MAPK signalling pathways and modulates TWEAK-induced gene expression. Finally, suppression of 
OTUB1 expression in zebrafish destabilizes c-IAP (Birc2) protein levels and disrupts fish 
vasculature. These results suggest that OTUB1 regulates NF- B and MAPK signalling pathways and 
TNF-dependent cell death by modulating c-IAP1 stability. 
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ROLE OF LEUKOCYTE SPECIFIC PROTEIN 1 IN CELL SURVIVAL 
DOWNSTREAM OF 4-1BB. 

Daniela Andreeva 1,2, Geneviève Dubeau Laramée 1,2, N.A. Eustache Oussa 1,2, Déborah Lew 1, Youssouf 
Soumounou 1 et Laurent Sabbagh 1,2 
1 Research Center, Maisonneuve-Rosemont Hospital, Montreal, Quebec, Canada 
2 Department of Microbiology and Immunology, University of Montreal, Montreal, Quebec, Canada 
 
 
4-1BB is a member of the TNFR superfamily that is involved in the transmission of survival 
signals to lymphocytes. TRAF1 is an adapter protein that is recruited by 4-1BB and other TNFRs 
and is characterized by very limited expression in lymphocytes, dendritic cells and some 
epithelial cells. TRAF1 is necessary for the expansion and survival of memory T cells in the 
presence of an agonistic anti-4-1BB antibody in vivo.  Moreover, TRAF1 is required downstream 
of 4-1BB to activate the MAP kinase Erk involved in the negative regulation of the pro-apoptotic 
molecule Bim. The regulation of signaling dependent on TRAF1 and Bim has an important role 
in the survival of memory CD8 T cells. In this study, we used a proteomic approach in order to 
identify new binding partners of TRAF1 that may link the 4-1BB receptor to Erk activation. 
Using this strategy, we identified Leukocyte Specific Protein 1 (LSP1) to be recruited to the 4-
1BB signaling complex in a TRAF1-dependent manner. LSP1 has been shown to target 
components of the Erk/MAP kinase signaling pathway downstream of the BCR. Further 
characterization of the interaction between TRAF1 and LSP1 showed that LSP1 directly binds 
the TRAF-N domain independently of the more conserved TRAF-C domain. Similarly to 
TRAF1-deficient T cells, T cells deficient in LSP1 are not able to activate Erk downstream of 4-
1BB and therefore cannot regulate Bim levels. Thus, TRAF1 and LSP1 cooperate downstream of 
4-1BB in order to activate Erk and downregulate Bim levels in CD8 T cells enhancing survival. 
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DIFFERENTIAL PROPERTIES OF ANTI‐TNF BIOLOGIC AGENTS ENABLE DISCRIMINATION IN TWO 
TNF RECEPTORS CONTRIBUTION TO TNF‐ENHANCED OSTEOCLAST DEVELOPMENT. 
 
Authors: Bohdan Harvey, Zehra Kaymakcalan 
 
Tumor necrosis factor (TNF) has been shown to independently contribute to osteoclastogenesis; however, 
its role in promoting human osteoclast differentiation in the presence of receptor activator of nuclear factor 
kappa-B ligand (RANKL) is poorly understood.  In this study, we evaluated the impact of TNF on 
RANKL-induced human osteoclast development using two anti-TNF biologic agents: a fully human 
monoclonal antibody adalimumab (ADA) and a p75 TNF receptor IgG Fc fusion protein etanercept (ETN).  
Primary human osteoclast precursors (OCP) were exposed for up to 7 days to various combinations of 
macrophage colony-stimulating factor, RANKL and pre-formed complexes of TNF with increasing 
concentrations of ADA or ETAN.  The addition of TNF to OCP cultures with RANKL promoted earlier 
differentiation (increased tartrate-resistant acid phosphatase 5b activity by day 4) and enhanced the 
collagen degradation [increased Europium-labeled collagen degradation levels by day 5] as compared to 
RANKL alone.  ADA restored the rate of osteoclast activity to levels comparable to RANKL alone at 
concentrations 20-fold lower than ETN, and suppressed TNF-responsive chemokine levels more effectively 
than ETN.  Using the TNF-RI restricted mouse L929 assay to assess the inhibitory potential of the anti-
TNF agents, ETN was found to neutralize TNF induced cytotoxicity at a 10-fold lower concentration than 
ADA.  On the other hand, ADA exhibited a slightly greater inhibitory effect than ETN on TNF induced E-
selectin expression from HUVEC that express both human TNF-RI and -RII.  Using plate bound human 
TNFRI and RII to assess receptor competition for binding the TNF associated with ADA or ETN, TNFRII 
was found to capture 2-fold more TNF from complexes with ETN than from ADA, whereas TNF capture 
levels by TNFRI were minimal and equivalent.  Overall, our findings demonstrate that TNF can 
significantly enhance the kinetics of RANKL-induced osteoclast development and that its effect is most 
likely mediated through TNF-RII signaling. 
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Control of mammalian hematopoiesis and immune response by microRNA-142-3p 
Nicholas Kramer1, Estefany Reyes1, Bijender Kumar2, Wei-Le Wang1, Nelson Chau3, Ching-Cheng Chen2, 
and Mark Boldin1 
1. Department of Molecular and Cellular Biology and 2. Division of Hematopoietic Stem Cell and 
Leukemia Research, Beckman Research Institute of the City of Hope, Duarte, CA, USA; 3. Regulus 
Therapeutics, San Diego, CA, USA. 
 
 
MicroRNAs (miRNAs) are a class of small (~22 nucleotide) noncoding RNA that regulate gene expression 
at the post-transcriptional level and are implicated in control of diverse biological processes, including 
regulation of hematopoiesis and immune response. miR-142 gene encodes two mature miRNA species – 
miR-142-3p and miR-142-5p – that are derived from the opposite strands of the hairpin-like precursor 
molecule and are abundantly expressed in cells of hematopoietic origin. To test a hypothesis that miR-142 
is involved in regulation of immune system development and function, we have created a loss-of-function 
mouse model by targeted deletion of miR-142 gene. Our analysis of these knockout (KO) mice suggests 
that deletion of miR-142 gene results in a severe combined immunodeficiency of the T-B+NK+ phenotype: 
1) naive KO mice have low levels of immunoglobulins and when challenged with T cell-dependent or -
independent antigens fail to produce antigen-specific antibodies; 2) the KO mice display a marked decrease 
in the number of T cells in the periphery; 3) the KO mice show increase in the number of B2 B cells 
(especially marginal zone B cells), while B1 B cell numbers plummet; 4) the number of natural killer cells 
is normal. Expression profiling of miR-142 null B cells revealed significant derepression of multiple miR-
142-3p, but not miR-142-5p specific targets. Such miR-142-3p targets include genes that play key roles in 
shaping the adaptive immunity, including BAFF-R, RAG1 and WASL. BAFF-R is a member of the TNF 
receptor superfamily that is essential for normal mature B cell homeostasis. miR-142 null B cells show 
increased levels of BAFF-R on the cell surface and as a result display enhanced proliferation and 
constitutive noncanonical NF- B pathway activation in response to BAFF stimulation. We will discuss our 
efforts to further define molecular mechanisms by which miR-142 regulates mammalian hematopoiesis and 
adaptive immune response at the meeting. 
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Fas‐ligand Induction Of Inflammatory Cytokine Production In Dendritic Cells. 
 

Authors: Lukas Bossaller, Ping‐I Chiang, Eicke Latz, Ann Marshak Rothstein 
 
Bone marrow derived macrophages, primed by low dose exposure to TLR ligands, can be 
activated by engagement of the TNF family member, Fas (CD95), to produce IL-1β 
family cytokines.  We have recently shown that Fas-ligand induced production of mature 
IL-1β and IL-18 works through a mechanism dependent on caspase 8 and does not 
depend on the standard inflammasome pathways or Rip3.  Thus, Fas signaling controls a 
novel non-canonical IL-1β activation pathway in myeloid cells.  We now present 
additional data showing, that Fas signaling in dendritic cells (DCs) can lead to 
inflammatory cytokine production in the absence of a priming step.  In addition to IL-1β, 
large amounts of IL-6 and MCP-1 are produced by FasL stimulated DCs.  Moreover, we 
find that activated and antigen specific T cells can engage Fas on DCs in an antigen 
specific manner and promote cytokine production. These findings show, that strategies 
esigned to block Fas-ligand induced cytokine production, might be an attractive target in 
nflammatory diseases and warrant further investigation.  

d
i
 

P52



PROGRANULIN DOES NOT BIND TUMOR NECROSIS FACTOR RECEPTORS  AND DOES NOT 
ANTAGONIZE TNF SIGNALING IN IMMUNE CELLS OR NEURONAL CELLS. 
 
Authors: Malu Tansey, Xi Chen, Jianjun Chang, Jie Xu, Qiudong Deng¸ Jaegwon Chung,  
Basar Cenik, Georgia Taylor, Kathryn Hudson, Lauren Herl‐Martens, Thi Nguyen, Gang Yu, 
Joachim Herz, Robert Farese, Thomas Kukar 
 
Background: Dopaminergic (DA) neurons in the ventral midbrain selectively degenerate 
in Parkinson’s disease (PD) in part because their oxidative environment in the substantia 
nigra (SN) may render them vulnerable to neuroinflammatory stimuli. Chronic inhibition 
of soluble Tumor Necrosis Factor (TNF) with dominant-negative TNF inhibitors protects 
DA neurons in rat models of parkinsonism, yet the molecular mechanisms and 
pathway(s) that mediate TNF toxicity remain(s) to be clearly identified. Here we 
investigated the contribution of ceramide sphingolipid signaling in TNF-dependent 
toxicity. 
Results: Ceramide dose-dependently reduced the viability of DA neuroblastoma cells 
and primary DA neurons and pharmacological inhibition of sphingomyelinases (SMases) 
with three different inhibitors during TNF treatment afforded significant neuroprotection 
by attenuating increased endoplasmic reticulum (ER) stress, loss of mitochondrial 
membrane potential, caspase-3 activation and decreases in Akt phosphorylation. Using 
lipidomics mass spectrometry we confirmed that TNF treatment not only promotes 
generation of ceramide, but also leads to accumulation of several atypical deoxy-
sphingoid bases (DSBs). Exposure of DA neuroblastoma cells to atypical DSBs in the 
micromolar range reduced cell viability and inhibited neurite outgrowth and branching in 
primary DA neurons, suggesting that TNF-induced de novo synthesis of atypical DSBs 
may be a secondary mechanism involved in mediating its neurotoxicity in DA neurons. 
Conclusions: We conclude that TNF/TNFR1-dependent activation of SMases generates 
ceramide and sphingolipid species that promote degeneration and caspase-dependent cell 
death of DA neurons. Ceramide and atypical DSBs may represent novel drug targets for 
development of neuroprotective strategies that can delay or attenuate the progressive loss 
of nigral DA neurons in patients with PD. 
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GALECTIN‐9 CONTROLS THE ACTIVITY OF 4‐1BB (CD137) 
Author: Shravan Madireddi, So‐Young Eun, Amit Mehta, Ivana Nemcovicova, Seung‐Woo Lee,  

Dirk Zajonc, Toshiro Niki, Mitsuomi Hirashima, Michael Croft 
 

4-1BB is an inducible stimulatory molecule in the TNFR superfamily expressed on 
activated T cells, dendritic cells, NK cells, and other lymphoid cell types. Although 
known to bind the TNF family molecule 4-1BBL, we searched for novel binding partners 
that might modulate or control the activity of 4-1BB. We found that 4-1BB can bind to 
Galectin-9, a member of the beta-galactoside binding lectin family of proteins that 
contain homologous carbohydrate recognition domains and typically bind to 
glycoproteins. Surface plasmon resonance analysis for mouse and human molecules 
demonstrated that the equilibrium binding constant (KD) of this interaction was very 
strong at ~11 nM and ~85 nM respectively. Functional studies in vitro showed that the 
stimulatory activity of 4-1BB was dependent on Galectin-9 in that Galectin-9-/- NK cells, 
CD4 T cells, or CD8 T cells, were largely unresponsive when 4-1BB was ligated but had 
normal activity when other stimulatory receptors were engaged. Similarly, 4-1BB activity 
on dendritic cells was impaired when Galectin-9 was absent. Additionally, in EAE and 
Asthma models, where an agonist of 4-1BB can suppress disease via induction of 
CD8β+CD11c+ regulatory cells, we found that this protective effect of anti-4-1BB was 
lost in Galectin-9-/- mice. Thus, our data demonstrate a novel function of Galectin-9 in 
facilitating signaling through 4-1BB, and suggest that Galectin-9 may allow 4-1BB to 
oligomerize and/or cluster in a manner that allows efficient engagement of intracellular 
signaling pathways. 
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MONOVALENT INHIBITION OF TNFR1 HOMODIMERISATION PREVENTS TNF- -MEDIATED 
ACTIVATION WITHOUT IMPACTING LIGAND BINDING 
Thil Batuwangala, Marie Davies, Laura Goodall, Milan Ovecka, Andrew Sanderson, Armin Sepp and 
Allart Stoop*. Innovation Biopharm Discovery Unit, Biopharm R&D, GlaxoSmithKline, Cambridge, CB4 
0WG, UK. 
   
 
Tumour necrosis factor alpha (TNF- ) signals through two distinct receptors, TNFR1 and 
TNFR2, which have different cellular distribution patterns, different intracellular signalling 
pathways and are involved in different physiological processes. As TNFR1 activation 
predominantly mediates inflammatory signalling and TNFR2 has a role in immunity and 
repair, the specific inhibition of TNFR1 might offer advantages over anti-TNF-  in treatment 
of certain inflammatory diseases. Using monovalent domain antibody (dAb) technology, we 
developed a novel inhibitor of TNFR1 activation which does not interfere with the binding of 
TNF-  to TNFR1. To understand this unique inhibition mechanism, we solved a 2.9 Å 
resolution crystal structure of the ternary complex consisting of TNF- , TNFR1 and the 
inhibitory anti-TNFR1 dAb. The structure confirmed that the dAb neither influenced the 
conformation of TNFR1 nor interfered with ligand binding, but instead bound TNFR1 in the 
membrane-proximal cysteine-rich domain-4 at approximately 150° angle of rotation from the 
TNF-  binding site. The inhibitor shared residues involved in receptor homodimerisation and 
would sterically hinder receptor homodimerisation. Surprisingly, when the dAb was 
reformatted as a bivalent dAb-Fc, while still binding the receptor, this format failed to inhibit 
activation. In addition, it also failed to induce TNFR1 agonism, an effect frequently observed 
with anti-TNFR1 antibodies and an obstacle to the development of anti-TNFR1 mAbs as 
therapeutics. Our data suggest that whereas the monovalent dAb blocks homodimerisation 
and signalling, the bivalent format maintains the receptor homodimer and consequently lacks 
inhibitory activity. This finding implies that TNFR1 requires a homodimeric extracellular 
spatial arrangement in order to signal and that a minimal TNF- /TNFR1 signalling unit 
would have to consist of paired receptor homodimers which are bivalently cross-linked by 
ligand. The dAb described provides the potential to leverage the TNFR1/TNFR2 axis for the 
more specific treatment of patients with inflammatory diseases. 
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DETERMINATION OF TUMOR NECROSIS FACTOR α PATHWAY INTERACTOMICS USING A PROTEIN 
DOCKING ALGORITHM. 
 
Authors: Vikram Sundar, Gaurav Chopra 

 
Protein-protein interactions regulate enzymatic pathways in organisms, which malfunction 
during disease. The Tumor Necrosis Factor α (TNF-α) pathway of the human immune system 
plays a critical role in defense against cancers and is overexpressed during arthritis. We have 
developed a protein docking algorithm to predict protein-protein interactions along the TNF-α 
pathway. Today’s docking algorithms are based on brute-force; they sample and score a large 
number of protein conformations using a surface- or an energy-based scoring function. We used 
an energy-based scoring function including terms for van der Waals forces, hydrogen bonding, 
and solvation energy. Implementation of several optimizations reduced runtime. Specifically, (i) 
a potential map was used to reduce complexity from O(N2) to O(N), (ii) the two proteins were 
approximated by a van der Waals surface at 5 Å, and (iii) a sampling algorithm used purely 
rotations to generate conformations with the two proteins in contact. We tested our method on a 
10-protein subset of the TNF-α pathway: 17 interactions were true positives, 4 false positives, 
and 21 true negatives. This resulted in a sensitivity of 100% and a specificity of 84%. The 
sensitivity indicates that this method can be used to determine potential interactions along an 
enzymatic pathway. The specificity demonstrates that the scoring function requires scaling 
different energy terms for further optimization. For further analysis, a ranking of the interactions 
by score of lowest-scoring conformation was performed; in this, the false positives ranked 3, 8, 
12, and 20. The existence of a false positive ranked 3 corroborates the need for further 
optimization of the scoring function. Nonetheless, this algorithm possesses several distinct 
advantages: computational efficiency, applicability to any protein-protein interaction pathway, 
and complementarity to experimental techniques. 
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Reciprocal interactions between TWEAK-Fn14 dyad and PGC-1  regulate 
skeletal muscle atrophy program 

 
Marjan M Tajrishi, Sajedah M Hindi, Yuji Ogura, and Ashok Kumar 

 
Department of Anatomical Sciences and Neurobiology, University of Louisville School of 
Medicine, Louisville, KY 40202 
 
 
Skeletal muscle atrophy is a devastating complication of a number of physiological and 
pathophysiological conditions. Recent studies have shown that peroxisome proliferator activated 
receptor  coactivator-1α (PGC-1α) and Fn14, the receptor for TNF-like weak inducer of 
apoptosis (TWEAK) cytokine, are the major regulators of muscle atrophy in several conditions 
including in response to denervation, starvation, and cancer cachexia. However, underlying 
mechanisms regulating expression of Fn14 and PGC-1α in skeletal muscle in atrophy conditions 
remain enigmatic. Furthermore, it remains unknown whether there is any interaction between 
Fn14 and PGC-1α during muscle atrophy. Our present study shows that treatment with TWEAK 
reduces the levels of PGC-1α in cultured myotubes. The levels of PGC-1α are higher in 
TWEAK-knockout mice compared to wild-type mice 10 days post denervation. Overexpression 
of PGC-1α inhibits TWEAK-induced atrophy in cultured primary myotubes as well as in isolated 
myofibers. Overexpression of PGC-1α also inhibits TWEAK-induced activation of nuclear 
factor-kappa B (NF- B) transcription factor and the abundance of several atrophy-related 
molecules such as Atrogin-1, MuRF1, and caspase3 in skeletal muscle. Furthermore, our study 
shows that muscle-specific transgenic overexpression of PGC-1α can also prevent the expression 
of Fn14 in denervated skeletal muscle. We have also found a number growth responsive 
transcription factors and epigenetic modifiers that are involved in the induction of Fn14 in 
response to denervation. Collectively, these results suggest that TWEAK induces muscle atrophy 
through repressing the levels of PGC-1α. Forced expression of PGC-1α not only blocks 
TWEAK-induced muscle atrophy but also diminishes the expression of Fn14 in denervated 
skeletal muscle.  
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INFLAMMASOMES – HIGHER‐ORDER OLIGOMERIC ASSEMBLIES IN SIGNAL TRANSDUCTION. 
 

Authors: Mr. Alvin Lu, Hao Wu 
 
Many intracellular signaling pathways have been shown to rely on oligomeric assembly 
of component proteins. In the Myddosome complex of MyD88/IRAK4/IRAK2, 
association of their Death Domains (DD) amplifies kinase activation. In the PIDDosome 
complex of PIDD/RAIDD, oligomerization of their DDs leads to the activation of 
Caspase-2. More recently, the adaptor molecule in the inflammasome signaling 
cascade, ASC (Apoptosis-associate Spec-like protein containing a CARD), has been 
shown to oligomerize into filamentous structures through its PYD (pyrin domain), which 
is a subclass in the Death Domain superfamily. Inflammasomes are elaborate protein 
complexes that provide the necessary platforms for eliciting innate immune responses 
against pathogens and other intracellular damage signals. Most canonical 
inflammasomes consist of a platform component, an adaptor protein, and an effector 
protein. The upstream platform proteins, after which the names of the inflammasomes 
are designated, serve to detect danger signals and recruit the adaptor ASC, followed by 
the recruitment and activation of effector molecules such as Caspase-1 and possibly 
Caspase-11. Assembled inflammasomes proteolytically process pro-IL-1β and pro-IL-18. 
Matured cytokines then activate the interleukin receptor signaling cascade, which 
converge with the Toll-like receptor (TLR) signaling through a common adaptor, MyD88, 
to stimulate the transcription of many antiviral genes. Higher-order oligomeric structures 
in cell signaling are ubiquitous and may provide the desired temporal and spatial control 
in signaling to increase signal/noise ratio. 
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Evidences for hetero-oligomerization between the receptors CD40, FAS and TRAIL R2. 
 

Authors: Mr. Cristian Smulski, Marion Decossas, Laure Willen, Sylvie Fournel, Pascal Schneider 
 

Ligand-induced oligomerization triggers signalling of TNF receptor superfamily (TNFRSF) 
members. TNF family ligands form non-covalent homotrimers that display three receptor-
binding sites and thus, a trimeric ligand bound to three monomeric receptors is generally 
accepted as the minimal signalling unit. However, in the absence of ligands, some of the TNF 
receptors exist as preformed complexes. We found that CD40 forms non-covalent dimers on the 
cell surface and that the extracellular region is important for dimerization. Modelization and site 
directed mutagenesis pinpointed a role for the N-terminal cystein-rich domain one (CRD1) in 
CD40 self-assembly. Here we show that CD40 can also be pre-associated on the cell surface with 
other TNFRSF members such as Fas and TRAILR2/DR5. This association was observed by 
FRET and confirmed by proximity ligation assay using cell lines that express endogenous levels 
of receptors and also in primary human B cells. These associations seem to be dynamic and 
dependent on the expression levels of each receptor. A point mutation in the CRD1 of CD40 
reduced the FRET rates between receptors, indicating the likely implication of CRD1 in 
heteromer association. 
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Smac Mimetics Can Directly Target cIAP2 for Proteasomal Degradation. 
 

Authors: Ms. Kristen Parker, Julia Higgins, Philip Barker 
 
The inhibitor of apoptosis (IAP) proteins cIAP1 and cIAP2 have recently been 
established as E3-ubiquitin ligases that regulate activation of NFkB transcription 
factors.  Aberrant IAP expression is found in many forms of cancer and is linked with 
chemoresistence, disease progression and poor prognosis.  This has led to the 
development of small molecule SMAC mimetics (SMs) that function as IAP inhibitors. 
SMs promote cancer cell death by targeting cIAPs for autoubiquitination and proteasomal 
degradation.  Interestingly, recent reports indicate that long term treatment with SMs 
stimulates the NFkB-dependent upregulation of cIAP2 and subsequent resistance to SM-
induced cell death.  Here, we show that cIAP2 rebound is not a common feature of all 
SM compounds.  Although all SMs induce cIAP2 mRNA expression, cIAP2 protein 
rebound was observed only with a subset of SMs. Interestingly, SM compounds that 
caused cIAP2 rebound relied on cIAP1 to mediate cIAP2 degradation whereas cIAP1 is 
not required for cIAP2 loss induced by other SMs. We also noted that stable loss or 
retention of cIAP2 in cells treated with SMs has a profound effect on their survival. 
Taken together, these studies show that SMs differ in their ability to stably target cIAP2 
for degradation in cancer cells and that those that directly target cIAP2 for degradation 
are considerably more efficient inducers of cell death in vitro.  This study affirms the 
efficacy of long term SM treatment in vitro and reinforces the therapeutic promise for 
these compounds in the clinic. This study was supported by the Canadian Institutes of 
Health Research Grant #MOP123252 
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LIGHT CONTROL OF BELOMYCIN‐INDUCED LUNG AND SKIN FIBROSIS. 
Authors: Ms. Rana  Herro, Michael Croft 

 
 
Fibrosis is a common feature of systemic sclerosis, asthma, GvHD, and 
COPD and involves the deposition of extracellular matrix proteins such as 
collagen in the skin, lungs, and other tissues. Current treatment involves 
global immunosuppression and therefore defining specific molecules that 
promote fibrosis may be important therapeutically. In a model of severe 
asthma, we previously found that LIGHT (CD258/TNFSF14) blockade 
reduced lung collagen production, and impaired TGF-beta and IL-13 
expression, two cytokines previously implicated in driving fibrosis. To test 
whether LIGHT might control fibrosis in different inflammatory conditions, 
we exposed mice to bleomycin in models that produce features of human 
systemic scleroderma and idiopathic pulmonary fibrosis. When bleomycin 
was instilled intratracheally, mice lacking LIGHT showed decreased 
collagen deposition in their lungs and skin and overall less fibrosis. This 
activity of LIGHT involved T cells since RAG-/- mice or wt mice depleted 
of T cells displayed a similar reduction in fibrosis and further deletion of 
LIGHT had no additive effect. When bleomycin was infused via an osmotic 
pump under the skin, LIGHT-deficient and RAG-/- mice showed normal 
collagen deposition in their lungs and skin, implying LIGHT was not active. 
However, in this model, a role for LIGHT was revealed when LIGHT-
deficient mice were crossed onto the RAG-/- background or when T cells 
were depleted. Therefore, LIGHT may have T cell-dependent and 
independent activities in driving fibrosis, and in some instances the presence 
of T cells may conceal a role for LIGHT in this inflammatory response. 
Collectively, these data further substantiate the notion that LIGHT is a 
potential target for controlling tissue fibrosis in humans.   
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NOVEL DOMINANT NEGATIVE TUMOR NECROSIS FACTOR INHIBITORS FOR TREATMENT OF 
DEPRESSION. 

 
Authors: Christopher Barnum, Andrew Miller, Malu Tansey 

 
Despite advances in the treatment of major depressive disorder (MDD) up to one third of the ~20 million adults 
with MDD in the U.S. fail to respond to conventional antidepressants, leading to significant disability and 
personal and public health costs. One pathway that may contribute to treatment resistance in depression is 
inflammation. Increased inflammatory markers predict treatment non-response, and clinical factors linked with 
treatment resistance are associated with increased inflammation. In addition, inflammatory cytokines can 
sabotage and circumvent mechanisms of action of conventional antidepressants. One inflammatory cytokine 
that may be particularly relevant to treatment resistance in depression is tumor necrosis factor (TNF) as plasma 
TNF has been found to be reliably elevated in MDD patients. To this end, a recent study by one of us indicated 
that TNF antagonism led to an increased antidepressant response compared to placebo in patients with treatment 
resistant depression (TRD) and high levels of the inflammatory biomarker c-reactive protein. These data 
suggest that TNF antagonists may represent a viable strategy to reverse depressive symptoms in TRD patients 
with high inflammation.  Nevertheless, currently available TNF antagonists have significant liabilities, leading 
to susceptibility to infection and precipitation or worsening of demyelinating disorders. XPro1595 is a 
pegylated dominant-negative TNF inhibitor that has been shown to inhibit soluble TNF while sparing 
transmembrane TNF. Consistent with this activity profile, studies have shown that XPro1595 is associated with 
a normal response to infections, while exhibiting anti-inflammatory efficacy without demyelination. XPro1595 
is therefore an intriguing candidate for mechanism-of-action studies in animal depression models. We 
hypothesize that XPro1595 will reduce stress-induced neuroinflammation and depressive-like behavior in an 
ethologically relevant rodent model. A positive outcome will provide preclinical evidence that could quickly be 
translated into a clinical trial in patients with depression. 
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RHINOVIRUS INFECTION ANTAGONIZES LUNG TOLERANCE TO AEROANTIGEN THROUGH 
PROMOTING OX40L  

Amit K Mehta1, Wei Duan1, Pejman Soroosh1, Astrid Doerner2, Bruce L Zuraw2, Michael Croft1. 

1. Division of Immune Regulation, La Jolla Institute for Allergy and Immunology, 9420 Athena Circle, La Jolla, CA 
92037, USA 

2. Veterans Medical Research Foundation, and Department of Medicine, University of California at San Diego, 
9500 Gilman Drive, La Jolla, CA 92093, USA. 

 

Respiratory viral infections can influence the course of asthma. In particular rhinovirus (RV) exposure during an 
early age associates with a higher frequency of asthma in later life. As OX40-OX40L interactions are strong 
inducers of Th2 responses and lung inflammation, and can antagonize the induction of regulatory T cells, we 
hypothesized that RV infection might promote this pathway and block the development of T cell tolerance that is 
normally promoted by inhalation of innocuous antigen. We found that simultaneous infection with RV1B, a minor 
serotype that binds LDL receptors in mice, abrogated tolerance induced by exposure to soluble antigen, in part by 
suppressing the generation of antigen-specific Foxp3+ regulatory T cells (iTreg) while at the same time promoting 
IL-4–secreting effector CD4 T cells. Rhinovirus resulted in selective lung expression of the innate cytokines thymic 
stromal lymphopoietin (TSLP) and IL-33, as well as OX40L whose expression is regulated by TSLP. Demonstrating 
these three molecules were active and synergized together, neutralizing or deleting TSLPR, IL-33R, or OX40L 
prevented the break of tolerance induced by RV and led to reduced susceptibility to develop asthmatic disease. 
These results suggest that respiratory tract exposure to RV promotes a program of inflammatory cytokines that 
includes OX40L, and suggest that neutralizing OX40-OX40L interactions might be applicable to controlling asthma 
exacerbations that are driven by exposure to rhinovirus or other similar viruses.  
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ECTODYSPLASIN A1 (EDA1) REGULATES SEBACEOUS GLAND SIZE IN 
THE ADULT. 

Authors: Ms. Christine Kowalczyk, Laure Willen, Denis Headon, Pascal Schneider 
 
The TNF family ligand Ectodysplasin A1 (EDA1) and its receptor EDAR are involved in embryonic 
morphogenesis of skin appendages such as hairs, teeth and several exocrine glands. Genetic 
inactivation of EDA1 causes a syndrome of X-linked hypohidrotic ectodermal dysplasia, in which 
ectodermal structures are affected. We have previously shown that EDAR agonists, in particular 
recombinant Fc-EDA1 or agonist anti-EDAR antibodies, can successfully rescue mouse and dog 
models of XLHED when administered during development. However, these agonists were apparently 
ineffective when administered later in life. Some hair types still form in the absence of EDA, but they 
display an abnormal morphology and are associated with atrophic sebaceous glands. We studied the 
fate of sebaceous glands in 3 weeks-old EDA-deficient mice treated with an anti-EDAR agonist 
antibody. A single administration of the antibody resulted in a significant, transient increase of 
sebaceous gland size detectable 6 to 12 weeks post injection. Repeated administration of the antibody 
increased sebaceous gland size to the level of wild type. Sebaceous gland size was then maintained as 
long as treatment was continued. These data indicate the possibility to pharmacologically regulate 
sebaceous gland size after development by acting on the EDA1/EDAR signaling pathway. Such an 
approach may be clinically relevant for adult patients suffering from XLHED or other conditions of dry 
skin. We have developed blocking anti-EDA1 antibodies that are able to induce an EDA-deficient 
phenotype when administered to wild type mice during development. These reagents will be used to 
test the hypothesis that interfering with the EDA1/EDAR pathway in adults may reduce the size of 
sebaceous glands. 
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LYMPHOTOXIN BETA RECEPTOR SIGNALING IN INTESTINAL EPITHELIAL CELLS IN 
GUT HOMEOSTASIS. 

 
Authors: Elise Macho Fernandez, Ekaterina Koroleva, Yang-Xin Fu, Alexei Tumanov 

Lymphotoxin beta receptor (LTβR) signaling is critical for the development and maintenance of lymphoid 
tissues, however, its role in the regulation of intestinal epithelium homeostasis and in disease remains 
poorly understood. To address this, we generated mice with inactivation of the ltbr gene in intestinal 
epithelial cells (Vil-LTβR mice). The development of gut-associated lymphoid tissues and IgA production 
was not impaired in naïve Vil-LTβR mice with the exception of a reduction in the size of Peyer`s patches. 
However, Vil-LTβR mice displayed impaired clearance of C. rodentium due to reduced neutrophil 
recruitment to the lamina propria and expression of neutrophil-recruiting CXCL1 and CXCL2 chemokines 
indicating that LTβR signaling in epithelial cells is important for mucosal immunity. To determine if LTβR 
signaling in epithelial cells plays a role in tissue repair, we utilized an intestinal injury-regeneration model 
induced by dextran sodium sulfate (DSS) administration. We found that Vil-LTβR mice and both LTβ- and 
LTβR-deficient mice were unable to recover after DSS-induced injury. As recent studies indicated the 
protective role of IL-22 at mucosal surfaces, we hypothesized that LTβR signaling controls IL-22 
production during epithelial injury. We found that both Vil-LTβR and LTβR-deficient mice were unable to 
upregulate IL-22 in the colon during DSS-induced injury. To determine which cells depend on LTβR 
signaling for IL-22 production, we crossed ROR t-GFP reporter mice with LTβR-deficient mice. We found 
that LTβR signaling controls IL-22 production in lymphoid -tissue inducer cells in the colon after DSS-
administration. Finally, we found that both Vil-LTβR and LTβR-deficient mice displayed a defect in the 
expression of mucins and impaired proliferation of intestinal epithelial cells after injury. In conclusion, our 
data indicate that LTβR signaling in intestinal epithelial cells is essential for the regulation of immune 
homeostasis in the gut. 
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THE TWEAK/FN14 PATHWAY PROMOTES RENAL PATHOLOGY IN LUPUS NEPHRITIS. 

Linda C. Burkly1, Nicolas Wisniacki1, Chris Stebbins1, Jadwiga Bienkowska1, Susan Gawlak1, Donald Bennett1, 
Yuhong Xiang1, Andrea Dearth1, Ann Ranger1, Yumin Xia2, Jing Wen2, Leal Herlitz3, Jennifer Michaelson4, 
Michelle Petri5, Chaim Putterman2  
 
1Biogen Idec, 

2Albert Einstein College of Medicine, 3Columbia-Presbyterian Medical Center, 4formerly Biogen Idec, 
currently Jounce Therapeutics, 5John Hopkins School of Medicine, 
 
 
TNF-like weak inducer of apoptosis (TWEAK), a member of the TNF superfamily that signals 
through its distinct, highly inducible receptor, FGF-inducible molecule 14 (Fn14) on renal 
epithelial and mesenchymal cell types, is implicated in key pathological processes underlying 
renal disease in Systemic Lupus Erythematosus (SLE) patients.  Previous studies have 
demonstrated that lupus patients with active renal disease have higher levels of urinary TWEAK 
(uTWEAK) compared to those with non-active renal disease, and that TWEAK/Fn14 pathway 
deficiency or blockade is protective in mouse models with features of lupus nephritis (LN). We 
further assessed the potential role of TWEAK in LN using both translational and disease model 
approaches.  Using the SPARE study, a prospective, longitudinal, observational study conducted 
at the Hopkins Lupus Center, we analysed a total of 301 patients and found that urinary TWEAK 
levels at baseline predict renal disease activity but not non-renal SLE disease activity over the 
subsequent year.  In addition, we directly assessed the role of the TWEAK/Fn14 pathway in the 
pathogenesis of LN by evaluating the effect of Fn14 deficiency in the MRL-lpr/lpr (MRL/lpr) 
murine spontaneous lupus model. MRL/lpr Fn14 WT mice had significantly higher levels of 
proteinuria as compared to MRL/lpr Fn14 KO mice . Kidney pathology was attenuated and 
expression of KIM-1, a marker of tubular injury, significantly decreased in MRL/lpr Fn14KO 
mice as well. There were no differences in serum autoantibody titers between MRL/lpr Fn14 WT 
and KO mice over time, suggesting that TWEAK likely acts by modulating events locally in the 
kidney. Taken together, our results suggest that blocking the effects of TWEAK may be a novel 
therapeutic approach to the treatment of kidney disease associated with SLE. 
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cIAPs and XIAP regulate myelopoiesis through cytokine production in a RIPK1 and RIPK3 
dependent manner 

 
Authors: W. Wei-Lynn (Lynn)Wong, James Vince, Najoua Lalaoui, Diep Chau,  

Aleksandra Bankovacki, Holly Anderton, Donald Metcalf, Lorraine O'Reilly, Phillip Jost,  
James Murphy, Warren Alexander, Andreas Strasser, David Vaux, John Silke 

 
Loss of Inhibitor of Apoptosis (IAP) proteins, particularly cIAP1, can promote 
production of the inflammatory cytokine tumor necrosis factor (TNF) and sensitize cells 
to TNF induced necroptosis by promoting formation of a death inducing signaling 
complex containing receptor-interacting serine/threonine-protein kinase 1 and 3 (RIPK1, 
RIPK3). Recent evidence shows monocytes and bone marrow derived macrophages are 
sensitive to Smac-mimetic cell death.  To define the role of IAPs in myelopoiesis, we 
generated a mouse with cIAPs and XIAP deleted in the myeloid lineage.  Loss of cIAPs 
and XIAP in the myeloid lineage caused over-production of many pro-inflammatory 
cytokines, resulting in granulocytosis and severe sterile inflammation. In vitro 
differentiation of macrophages from bone marrow in the absence of cIAPs and XIAP led 
to detectable levels of TNF in the supernatent. The cytokine production and consequent 
cell death caused by IAP depletion was attenuated by inhibition or loss of RIPK1 or 
RIPK3 but not MLKL, a downstream molecule phosphorylated by RIPK3 in programmed 
necrosis. Our results demonstrate that cIAPs and XIAP together restrain RIPK1 and 
RIPK3 dependent cytokine production in myeloid cells, disrupting myeloid homeostasis.  
Furthermore, this function of RIPK1 and RIPK3 in cytokine production is separable from 
the role of RIP kinases in necroptotic cell death.   
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USING TISSUE-ENGINEERED HUMAN ADIPOSE TISSUES TO EVALUATE THE EFFECTS OF A 
PRO-INFLAMMATORY CONTEXT. 

 
Authors: Ms. Maryse Proulx, M.Sc, Dominique Mayrand, Kim Aubin, Marie-Alice Audet-Casgrain,  

Julie Fradette 
 
Inflammation is a normal phase of the wound healing process that may occur following tissue 
transplantation. Reconstructed human adipose tissues (rhAT) produced by tissue engineering 
represent a promising alternative to autologous fat grafts needed for reconstructive surgeries. It is 
therefore important to determine the impact of inflammation on rhAT. We hypothesize that 
inflammation modulates the capillary network within adipose tissue, in addition to adipocytes and 
stromal cells. We produced adipose tissues enriched or not with endothelial cells that developed 
into a capillary network and used them to investigate in vitro the impact of tumor necrosis factor-
α (TNFα) and interleukin-1β (IL-1β). Culture supernatants from rhAT treated for 24h with 10 and 
100 ng/ml TNFα revealed an increase in monocyte chemoattractant protein-1 (3.3 ± 0.3 and 5.0 ± 
0.7 fold, respectively). Nerve growth factor (1.6 ± 0.1 and 2.4 ± 0.5 fold) and hepatocyte growth 
factor (1.6 ± 0.3 and 1.6 ± 0.3 fold) were also increased while no differences were observed for 
vascular endothelial growth factor or leptin (n=6, ELISA). The morphology of capillary networks 
of rhAT was analyzed by confocal microscopy after cytokine exposure. Treatment with IL-1β 
alone (10 ng/ml) or in combination with 10 ng/ml TNFα revealed significant morphological 
alterations in the network’s organization. Respectively, the total length of the network was 
reduced by 53% and 64%, the proportion of branched capillary structures was reduced by 2.3 and 
4.0 fold while the proportion of small-volume capillary structures was increased by 1.6 fold. The 
effects of these cytokines on human fat explants will also be evaluated. In conclusion, studies 
using rhAT can help predict the effect of an inflammatory context on both the adipocytes and the 
vascular network within fat grafts. This could lead to a better understanding of the mechanisms 
promoting or hindering graft survival. Supported by CIHR. 
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TNFα /TNFR2 pathway is critical for EAE remission and Treg expansion in the 

central nervous system. 
 
Grinberg-Bleyer Yenkel1, Charlotte Pouchy1, Sylvie Grégoire1, Noémie Chanson1, 
Gaëlle H Martin1, Gilles Marodon1, and Benoit L Salomon1. 
 
1UPMC/CNRS UMR 7211, INSERM U959, Pitié-Salpêtrière hospital, Paris, France. 
 
Anti-TNF drugs have significantly improved the treatment of rheumatoid arthritis and 
several other auto-immune diseases. Unfortunately, these therapies cannot be 
proposed in patients with multiple sclerosis because they induced disease 
exacerbation for poorly known reasons. In the same line, mice deficient for TNF 
receptor type 2 (TNFR2) developed an exacerbated experimental autoimmune 
encephalomyelitis (EAE), a model of multiple sclerosis. These findings suggest that 
TNFα has an immuno-regulatory facet, besides the well-established pro-inflammatory 
properties of the cytokine. Our recent findings may bring a mechanistic explanation 
for the immuno-regulatory role of TNFα. We found that TNFα could efficiently boost 
expansion and suppressive function of Foxp3 expressing regulatory T cells (Tregs) in 
the pancreas and pancreatic lymph nodes during type 1 diabetes in mice*. More 
recently, we observed high levels of Treg expansion in the infiltrated central nervous 
system (CNS) during EAE. Importantly, this expansion was dramatically reduced in 
mice deficient for TNFR2, and that was associated with an exacerbated EAE and 
absence of disease remission. In further support for an immuno-regulatory role of 
TNFα in EAE, we showed that TNF blockade in wild type mice induced disease 
exacerbation and reduced Treg expansion in the CNS. Disease worsening was 
associated with increased GM-CSF, but not IFNg or IL-17, produced by T cells 
infiltrating the CNS. By using mixed bone marrow chimeras, we determined that 
intrinsic expression of TNFR2 in Tregs was needed for their optimal expansion in the 
CNS during EAE, as well as their optimal Foxp3 and CD25 expression. Finally, we 
showed that mice with conditional knock-out of TNFR2 in Tregs had a very severe 
disease compared to controls, demonstrating that spontaneous disease remission 
was due to TNFR2 expression by Tregs. From these observations, we propose that 
TNFR2 expressed by Tregs is critical for their expansion and progressive 
accumulation in the CNS during EAE, reducing disease severity. 
 
*Grinberg-Bleyer, Y. et al. J Clin Invest, 2010. 120:4558 
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Smac-mimetic therapy primes tumours for destruction by type 1 interferons and the innate 
immune system 

Eric LaCasse1, Shawn Beug1, Vera Tang1,2, Fabrice Le Boeuf3, John Bell2,3, Doug Mahoney1,4 
and Robert Korneluk1,2 

 

1Children’s Hospital of Eastern Ontario Research Institute, Ottawa, ON; 2 Department of 
Biochemistry, Microbiology and Immunology, University of Ottawa, Ottawa, ON; 3Ottawa 
Hospital Research Institute, Ottawa, ON; 4University of Calgary, Calgary, AB 

Three members of the inhibitors of apoptosis (IAPs) gene family, namely cIAP1, cIAP2 and 
XIAP, have been shown to be critical regulators of TNFR superfamily signaling, as well as NOD 
and inflammasome signaling. Phase I clinical trials have recently demonstrated the safety in 
humans of several Smac-mimetic compounds (SMCs), a class of small-molecule IAP 
antagonists, and Phase II trials evaluating efficacy are currently ongoing. Their utility as a single 
agent, however, will likely be limited to a small subset of patients with hyper-inflamed tumours, 
as SMCs require TNFalpha, or TRAIL, for tumor killing. We reasoned that stimulants of the host 
innate immune system would generate a potent yet safe inflammatory “cytokine storm” that 
would trigger catastrophic cell death of cancer cells treated with SMCs. Here, we report that 
treatment with oncolytic viruses, poly (I:C) or CpG , in combination with SMC administration, 
induce type I interferon and TNFalpha- or TRAIL-mediated caspase-8-dependent death of a 
broad range of cancer cells.  Importantly, we demonstrate pre-clinical utility in several 
aggressive, treatment refractory mouse models of cancer. Our results show that stimulating the 
host innate immune system using clinically-advanced biological therapies can safely generate the 
cytokine milieu required to drive apoptosis of SMC-treated tumours. 

!
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Travel Awards 

TNF2013 is pleased to announce the following recipients of travel awards. Thank you to our 
supporters for their generous contributions. 

 
Travel awards from the Arthritis National Research Foundation (value of $1000 USD): 
  
 
 
 
Maria Armaka, BSRC "Alexander Fleming" 
Mathieu Bertrand, Ghent University 
Andrey Kruglov, DRFZ 
Amit Kumar Mehta, LIAI 
Maria de las Nieves Peltzer, University College 
London 
Filip Van Hauwermeiren, Ghent University 
Geert van Loo, Ghent University 

Martin Pelletier, NIH 
Natalia Pikor, University of Toronto 
Laurent Sabbagh, Université de Montréal 
Marjan Tajrishi, University of Louisville 
Alexei Tumanov, Trudeau Institute 
Einat Vitner, Weizmann Institute 
Wei-Lynn (Lynn) Wong, University of Zurich 
Monica Yabal, Technische Universität München 

 
 

Travel Awards ($1000 Canadian Dollars) from our supporters      
 
 
 
 
 
Olaf Gro Technische Universität 
München Adipogen) 

Simon Neumann, University of Stuttgart (Merck 
Serono) 

 
 

Travel Awards ($500 Canadian Dollars) from our supporters      
 
 
      

 

 

 
 
Mark Boldin, Beckman Research Inst. (Janssen) 
Lukas Bossaller, University of Massachusetts (Pfizer) 
Ana Clementin, University of Alberta (Medimmune) 
Marianne Frings, University of Bonn (Biogen Idec) 
Rana Herro, LIAI (Amgen) 

Maria Karamita, Hellenic Pasteur Insitute (UCB) 
Silvia von Karstedt, University College London (Abbvie) 
Shravan Madireddi, LIAI (Genentech) 
Susan McKarns, University of Missouri (Biogen Idec) 
Cristian Smulski, UNIL (UCB) 
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