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1. Executive summary

We recently held at The Novartis Foundation in London the ESF Exploratory workshop
on:" Chronic inflammation: basic mechanisms and therapeutic targets’.

Due to recent eventsin New Y ork and general apprehension there were a number of last
moment cancellations including: Prof. Paul Robbins (USA), Dr. Olivier Danos (France),
Dr. Osvaldo Podhajcer (Argentina) Dr. DanielaNovick (Isragl), Prof. George Kollias
(Greece) and Prof. Hartmut Wekerle (Germany).

Prof. Bordignon (Italy) had alast moment operation but succeeded to send his colleague
Dr. Sarah Marktel (training in London) as substitute. | nominated Prof. Francis Balkwill
(London) to replace Dr. Podhajcer.

Understanding the budgetary constraints of this meeting but knowing the importance of the
topics discussed and the possibility of establishing new links and collaborations, |
nominated Chairpersons that did not formally present but participated in the Discussion
Sessions and helped run each session on time. They were: Profs. lan Sanderson, Bruce
Kidd, Paul Winyard, Fionula Brennan, John Priestley, Brian Foxwell, Francis Balkwill and
Dr. Rizgar Mageed. Also | took the educational and scientific opportunity to expose
students and members of my Department to the speakers presentations. Members of my
Department did not participate in any other activity as it was not budgeted to be so.

Originaly, | planned that the discussion sessions will be divided according to disease
interest groups where people from the field of gene therapy and molecular biology and cell
signaling will move around the different interest groups. However, we held instead general
discussion sessions from which several links and collaborations were set up (see below).
All participants found the long Discussion Sessions (2-3 hours) was very fruitful and
important.

It was decided that the Workshop was very useful and that should be held in two yearstime
in France. Prof. Chatenoud and myself will like to co-organiseiit.

The following new potential collaborations were established:
Mageed, Wallach, Bujard and Follenzi

t'Hart, Toivanen, Holmdahl and Dayer

Holmdahl, Baker, Jorgensen and Tak

Priestley, Baker, Cherngjovsky

Jorgensen and Chernajovsky
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2. Scientific content of the event.

The areas of biomedical research covered included genetics, arthritis, multiple sclerosis,
irritable bowel syndrome, diabetes, cancer and gene therapy. This workshop brought
together a broad range of expertise including molecular biologists, geneticists, physicians,
immunol ogists and neurosci entists.

The importance of genetic mapping and sequence of the genome was discussed by
Weissenbach . He stressed that there are several regions of the human genome still lacking
complete information and compared the approaches taken by the private sector and the
publicly funded mapping projects. The importance of the genetic make up regarding the
susceptibility to infection was addressed by Toivanen who showed that people with
different genotypes contain different intestinal floraindicating a delicate balance between
microorganisms and the host. He provided evidence that some of the cell wall components
of some of these organisms could be involved in arthritis devel opment as they can induce in
vitro the production of TNF and MCP1, can be found in plasmaand also could €licit
arthritis in rats after injection. Holmdahl also focussed on the genetic contribution of genes
in different phases of disease progression. By breeding congenic rat strains he maps the
contribution of different genetic loci to the development of pristane-induced arthritis. Some
genes appear to contribute to the acute phase or the chronic phase while other genes may
contribute to both. The relevance of animal models of human disease was addressed also by
other speakers. The importance of using outbred animals was stressed repeatedly as inbred
strains represent genetically just one individual and conclusions should not be generalised.
Indeed, in experimental allergic encephalomyelitis (EAE), the pathogenic antigenic peptide
(MOG 14-36) utilisesan MHC class Il which is the same even in outbred marmosets
(t'Hart) indicating that despite different genetic backgrounds, certain genes may have a
dominant contribution to disease susceptibility to a defined pathogenic trigger. Not
knowing the aetiology of most of human diseases to draw direct genetic correlations from
particular genotypes appears to be premature but, it was stressed that it was an important
issue.

Further differences, between mice and man, were discussed by Pellegrini, who described
the response of naive T cellsto IFN type | and their differentiation to Thl cells. Mice lack
the STAT4 gene necessary for IFN-driven Thl differentiation. Interestingly only naive T
cellsrespond but differentiated Thl or Th2 cells do not. The molecular mechanism(s)
controlling thislack of IFN effect on differentiated T cells does not appear to lie with the
known signalling pathways. Y et, IFN responsive genes fail to become activated. This
information isimportant as relates to the therapeutic actions of IFNsin vivo. Indicating that
we do not really know what cells are the targets of the immunomodulatory therapeutic
effects, possibly they are not differentiated T cells.

The importance of targeting T cells for therapeutic intervention in diabetes, was discussed
by Chatenoud who indicated that using MEL 14+ T cells transduced with the IL-4 gene
potentiates their therapeutic capabilities in the NOD model. Powrie described the regulatory
role of CD4+CD25+ CD45RB low T cellsin amodel of irritable bowel syndrome. These
cellsinhibit transfer of disease and their effect requires IL-10, TGFB and CTLA-4. The
presence of these regulatory T cellsin other immune conditions is pursued by many groups.
Whether these cells are antigen- specific or class |1 restricted is yet unknown.
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Cytokines, as therapeutic targets, were discussed by several participants. The possible
beneficial effects of IFNB in rheumatoid arthritis (RA) was discussed by Tak, Dayer and
Cherngjovsky. Theimportant role of IL-1 in cartilage degradation in arthritis as well asthe
role of other cytokines (TNF, IL-17, IL-18, OPG-L) in the pathogenic cascade was
discussed by van den Berg. A clear predominant anti-inflammatory effect of anti-TNF
whilst a chondroprotective effect of IL-1rain RA was proposed and clinical combination
therapy studies are now being put forward.

The potential therapeutic action of cytokines were shown to be dependent on the method of
delivery aswell asthe target cell which expressed the gene product when delivered by gene
therapy. Baker showed that IL-10 had therapeutic effectsin EAE when delivered by
engineered fibroblasts implanted intracraneally but no effect when delivered by adenovirus
vectors. Chernajovsky addressed the possibility of delivering cytokines only to sites of
inflammation using latent-fusion proteinsin order to avoid pleiotropic effects on healthy
tissues.

The pleiotropic actions of cytokines were exemplified by Balkwill who addressed therole
of TNF asafacilitator of tumour growth in ovarian and skin cancer . Tumour stromal cells
produce TNF, chemokines, angiogenic factors and metall oproteinases that facilitate tumour
growth and migration. Targeting TNF with antibodies during the developing phase of skin
cancer has therapeutic effects which may be mediated in part by inhibition of TNF-
mediated MM P9 expression. Balkwill also touched on the role of chemokine receptor
expression on cancer cells during the process of cancer metastasis. Wallach discussed the
role of the TNF receptor family in controlling both innate and adaptive immunity. The
important roles of the 'signalosome’ and 'proteasome'in cell survival and death was
described. Theinteractions of the TNF receptor complex with the signalosome via IKKy
(NEMO) was addressed. TNF- induced death requires the role of caspase 8 and FLIP
regulates its activity. Data was presented from biochemical studies and gene knock-out
mice.

T cells were shown to be important gene carrier devices both in cancer (Eshhar), diabetes
(Chatenoud) and arthritis (Cherngjovsky) and they could be retargeted to recognise either
tumour antigens or cartilage components using chimeric receptors based on extracellularly
expressed immunoglobulin scFv fragments and intracellular signalling domains. Marktel
described an interesting method of controlling graft vs. host disease during allogeneic bone
marrow transplantation to cancer patients using retrovirus expressing the suicidal HSV-tk
/ganciclovir system. The immune response against HSV -tk gene expressing cells limits the
long-term use of this system and alternative approaches are being investigated.

Cell-cell interactions are very important for the pathogenesis of disease. Dayer, showed that
membrane preparations from activated T cells can induce secretion of 1L-1 from
monocytes/macrophages. Membranes from Thl or Th2 activated T cells have different
effects on cytokine secretion by monocytes. The former induces IL-1 and TNF whilst the
latter induces IL1-ra. In search for factors regulating this cell-cell interaction they have
isolated a human serum component that blocks this interaction, namely APO-1. The
mechanism of inhibition is unknown but it appearsto bind to the T cell membrane and not
to the monocytes. Interestingly, APO-1 expression by the liver is reduced during
inflammation processes.



Tissue repair of damaged cartilage and bone during arthritic disease was addressed by
Jorgensen. The exploitation of mesenchymal stem cells that could differentiate into
chondrocytes and osteoblasts was described. The length of growth factor expression in vivo
was shown to be crucial to achieve optimal differentiation .

Gene transfer and expression systems harnessing properties of pathological events
(hypoxia) were discussed by Kingsman and the use of the synthetic tetracycline-regul ated
systems for ex vivo, in vivo and in transgenic animals were described by Bujard.

Results from clinical trials in glioma and the potential of using replicating retrovirus as
compared to adenovirus for their treatment was discussed by Klatzman . The recently
developed lentiviral (HIV) vectors were discussed by Follenzi. Also Follenzi described the
development of HIV vectors for liver-specific gene expression using the woodchuck
hepatitis PRE element.



3. Final Programme

Wednesday 19 September 2001

08h00

08h30

08h45

09h30

10h15

11h00

11h30

12h15

13h15

14h00

14h45

15h00

15h45

18h00

Breakfast (30 minutes)

Chairman: Brian Foxwell

Welcome
Yuti Chernajovsky, Convenor

Human genome project: past, present and
future scientific and social issues
Jean Weissenbach, France

TNF-mediated growth and death
David Wallach, Israel

IFN-mediated signalling and gene regulation
Sandra Pellegrini, France

Chairwoman: Fionula Brennan
Coffee break (30 minutes)

Cytokine manipulation in arthritis models
Wim van den Berg, The Netherlands

Lunch break (1 hour)

Primate models of auto-immune disease
Bert t'Hart, The Netherlands

Use of cytokines and cytokine inhibitors in
clinical trials of rheumatoid arthritis
Paul P. Tak, The Netherlands

Chairman: Paul Winyard

Exploiting the Hypoxia response in gene
therapy and gene discovery
Sue Kingsman, United Kingdom

Tetracycline-regulated vectors, development
and uses
Herman Bujard, Germany

Coffee break (30 minutes)

WORKING GROUP MEETINGS FOR
COLLABORATIVE RESEARCH

Meeting adjourns



Thursday 20 September 2001

08h00 Breakfast (30 minutes)

Chairman: John Priestley

08h30 ESF/EMRC Presentation
Yuti Chernajovsky on behalf of
M. Minkowski, ESF Senior Scientific Secretary

09h00 Gene transfer for the treatment of
experimental auto-immune encephalomyelitis
David Baker, United Kingdom

09h40 Gene transfer in human gliomas, use of
replicating retroviral vectors
David Klatzmann, France

Chairman: Bruce Kidd

10h20 Use of mesenchymal stem cells for tissue joint
repair
Christian Jorgensen, France

11h00 Coffee break (30 minutes)

11h30 Cell-cell interactions in inflammation
Jean-Michel Dayer, Switzerland

12h10 Engineering molecules and cells for targeting
sites of inflammation
Yuti Chernajovsky, United Kingdom

Chairman: lan Sanderson

12h50 Regulatory T cells in the gut
Fiona Powrie, United Kingdom
13h30 Lunch break (1 hour)
14h10 Controlling diabetes mellitus by immune and

gene transfer approaches
Lucienne Chatenoud, France

14h50 Genetic control of chronic inflammation
Rikard Holmdahl, Sweden

15h30 Role of intestinal bacteria and their
degradation products in the pathogenesis of
rheumatoid arthritis
Paavo Toivanen, Finland

16h10 Coffee break (30 minutes)

WORKING GROUP MEETINGS FOR
COLLABORATIVE RESEARCH

18h00 Meeting adjourns
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Friday 21 September 2001

08h00

08h30

09h30

10h30

11h00

12h00

13h00

Breakfast (30 minutes)

Chairman: Rizgar Mageed

Development and use of lentiviral vectors
Antonia Follenzi, Italy

Chairwoman: Fran Balkwill

Gene transfer to bone marrow cells:
applications and limitations
Sarah Marktel, Italy (on behalf of Claudio Bordignon)

Coffee break (30 minutes)

Development of T bodies for cancer therapy
Zelig Eshhar, Israel

The links between inflammation and cancer
Fran Balkwill, UK

WORKING GROUP MEETINGS FOR
COLLABORATIVE RESEARCH

Lunch / Meeting closes



. Assessment of theresults, contribution to the futuredirection of the
field

The meeting was a success. All participants actively contributed to the discussion
sessions and several issues were brought up that need further investigations.

From the pathol ogy/aetiology point of view it was agreed that information should be
collated that links genetic susceptibility to pathogenic organisms and severity of
diseases. Including viruses and bacteria. The importance of the gut flora as pathogen or
as a potentia regulator of the immune response needs following up in several diseases.

. Also it was agreed that response or lack of response to therapy with drugs or with
biologicals should be annotated in relation to genotypes. This latter approach was
compared to finding the antibiotic resistant genes in bacteria. Such an approach will
help elucidate pathways involved in the mechanism of action of drugs and predict
populations of responders versus non-responders allowing for careful selection of
patients for particular treatments. Routes of administration of biologicals should be
carefully compared, as their primary and secondary biological effects may depend on
which organs or lymphoid tissues they encounter first.

Due to the complexity of the cytokine network, the time dependent and cell / tissue/
extracellular matrix dependent responses to particular cytokines, both in a normal
immune response and under experimental therapies, it was felt that a microanatomical
analysis supported by the development of bioinformatics tools will be necessary to
understand pathogenic processes. Cellular composition analysis via microanatomical
studies across time should be done both at the protein level by immunohistochemistry
aswell as by riboprobes and complemented by DNA/ RNA array studies. Animal
models for this type of study are essentia, asisthe use of clinical material.

. Welack a good definition at the molecular level of the reasons for chronic
inflammation. We need a deeper understanding of the mechanisms leading to the
resolution of inflammation to understand why in chronic inflammation these
mechanismsfail. |s epitope spreading areason for chronicity? Can early markers be
characterized to develop diagnostic methods that will improve treatment? Do genotype
changes reported in inflammation affect cell metabolism in such way that normal
resolution of inflammation is compromised?

. Thereisaneed to develop additional avenues for therapy. The potential of using gene
transfer and genetic engineering methods are showing promise in animal models. The
careful analysis of possible side effects of long term biological therapy hasto be
undertaken. The mgjority of the anima models used are short term i.e. weeks to months
whilst some chronic diseases may need treatment for many years. Further devel opment
of gene transfer methods that enabl e tissue specific or temporal regulated expression are
needed.



4. Statistical information on participants
The age of the participants ranged from 34 to 63 and an average of 45.
There were 20 males and 8 females.
Countries of origin: UK (12), France (5), Israel (2), Switzerland (1), Finland (1),
Sweden (1), The Netherlands (3), Germany (1), Italy (2).

5. Final list of participants

1. Prof. Yuti CHERNAJOVSKY
Queen Mary, University of London
Bone & Joint Research Unit
Charterhouse Square
London EC1IM 6BQ
UK
Tel:  +44 207 882 6122
Fax: +44 207 882 6121
Email: y.cherngjovsky@mds.gmw.ac.uk

2. Dr. David BAKER
University College London
1 Wakefield Street
London WCIN 1PJ
UK
Tel:  +44 207 679 4013
Fax: +44 207 679 6572
Email: d.baker@ion.ucl.ac.uk

3. Dr. Sarah MARKTEL (formerly from Inst. San Raffaele)
Email: [s.marktel @ic.ac.uk|
Haematology Department
Hammersmith Hospital
Du Cane Road
London W12

4. Prof. Herman BUJARD
University of Heidelberg- ZMBH
Im Neuenheimer Feld 282
69120 Heidelberg
Germany
Tel:  +49 6221 546 800
Fax: +49 6221 545 892
Email: h.bujard@zmbh.uni-heidelberg.de
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5. Prof. Lucienne CHATENOUD
Hopital Necker
INSERM U25
161 rue de Sévres
75015 Paris
France
Tel: +3314449 5372
Fax. +331
Email: chatenoud@necker.fr

6. Prof. Jean-Michel DAYER
University Hospital
24 rue Micheli-du-Crest
1211 Geneva 14
Switzerland
Tel:  +41 22 372 9409
Fax: +4122 3729418
Email: jean-michel.dayer@hcuge.ch

7. Prof. Zelig ESHHAR
The Weizmann Institute
PO Box 26
76100 Rehovot
Isradl
Tel:  +972 8 934 3965
Fax: +972 8947 4030
Email: lieshhar@wei zmann.ac.il

8. Dr. Rikard HOLMDAHL
Lund University
111 BMC
Solvegatan 19
S-22184 Lund
Sweden
Tel:  +46 46 222 4607
Fax: +4646 222 3110
Email: rikard.holmdahl @inflam.lu.se

9. Prof. Christian JORGENSEN
Lapeyronie Hospital
Av. G. Giraud
34295 Montpellier Cedex 5
France
Tel:  +33467337798
Fax: +33467337798
Email: jorgens@montp.inserm.fr
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10.Dr. Sue KINGSMAN
Oxford Biomedica Ltd.
The Medawar Centre
Robert Robinson Avenue
Oxford OX4 4GA
UK
Tel: +44 1865 783 000
Fax: +44 1865 783 001
Email: akingsman@oxfordbiomedica.co.uk

11.Prof. David KLATZMANN
Université Paris 6
Bétiment Cervi
83 Boulevard de I'Hopital
75651 Paris Cedex 13
France
Tel:  +3314217 7460/61
Fax: +3314217 7462
Email: david.klatzmann@psLl.ap-hop-paris.fr

12.Dr. Antonia FOLLENZI
University of Torino Medical School
Institute for Cancer Research and Treatment
Laboratory of Gene Transfer and Therapy
S.P. 142, km 395
10060 Candiolo (Torino)
Italy
Tel:  +39011 993 3223
Fax: +39 011 993 3225
Email: afollenzi @ircc.unito.it

13.Dr. Sandra PELLEGRINI
Institut Pasteur - INSERM U 276
25 rue du Docteur Roux
75724 Paris Cedex 5
France
Tel: +33140613305
Fax: +33140613153
Email: pellegri@pasteur.fr

14.Dr. Fiona POWRIE
Sir William Dunn School of Pathology
University of Oxford
South Parks Road
Oxford OX1 3RE
UK
Tel:  +44 1865 275 500
Email: fiona.powrie@path.ox.ac.uk
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15.Dr. Bert ‘'t HART
Lange Kleiweg 139
PO Box 3306
2280 GH Rijswijk
The Netherlands
Tel:  +31 15284 2699
Fax: +31 15284 3999
Email: hart@bprc.nl

16.Dr. Paul P. TAK
Academic Medical Centre
PO Box 22700
1100 DE Amsterdam
The Netherlands
Tel:  +3120566 2171
Fax: +31 20691 9658
Email: p.p.tak@amc.uvanl

17.Prof. Paavo TOIVANEN
Turku University
Medical Microbiology
20520 Turku
Finland
Tel:  +3582 3337426
Fax: +358 22330008
Email: paavo.toivanen@utu.fi

18.Prof. Wim VAN DEN BERG
Univ Med Center, 189
Geert Grooteplein Zuid 26-28
6500 HB Nijmegen
Netherlands
Tel:  +31 24 3616 540
Fax: +31 24 3540 403
Email: w.vandenberg@reuma.azn.nl

19.Prof. David WALLACH
The Weizmann Institute
Ullmann Building (room 215)
1 Herzl Street, 76100 Rehovot
Isradl
Tel:  +972 8934 3941
Fax: +9728934 3165
Email: david.wallach@weizmann.ac.il
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20.Prof. Jean WEISSENBACH
Genoscope
2 rue Gaston Cremieux
CP 5706
91057 Evry Cedex
France
Tel:  +33 16087 2502
Fax: +3316087 2532
Email: jsbach@genoscope.cns.fr

21. Prof. BruceKidd
Queen Mary, University of London
Charterhouse Square
London EC1M 6BQ
UK
Tel: +44 207882 6134
Fax: +44 207882 6121
Email: b.l.kidd@mds.gmw.ac.uk

22. Prof. lan Sanderson
St Bartholomew's & the Royal London School
of Medicine & Dentistry
Dominion House
London EC1A 7BE
UK
Tel:  +44 20 7601 8589
Fax: +44 20 7600 5901
Email: i.r.sanderson@mds.gmw.ac.uk

23. Prof. Fran Balkwill
St Bartholomew's & the Royal London School
of Medicine & Dentistry
3 floor, Science Building
Charterhouse Square
London EC1IM 6BQ
UK
Tel:  +44 20 7882 6106
Fax: +44 207882 6110
Email: f.bakwill @icrf.icnet.uk

24. Prof. John Priestley
Queen Mary, University of London
Mile End Road
London E1 4NS
UK
Tel: +44 20 7882 6343
Fax: +44 207882 7726
Email: j.v.priestly@gmw.ac.uk
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25. Prof. Paul Winyard
Queen Mary, University of London
Charterhouse Square
London EC1M 6BQ
UK
Tel: +44 20 7882 6130
Fax: +44 207882 6121
Email: p.g.winyard@mds.gmw.ac.uk

26. Prof. Fionula Brennan
Kennedy Institute of Rheumatology
Imperial College, Charing Cross Campus
1 Aspenlea Road
London W6 8LH
UK
Tel:  +44 208383 4451
Fax: +44 208563 0399
Email: f.brennan@ic.ac.uk

27. Dr. Rizgar Mageed
The Rayne Institute
5 University Street
London WCL1E 6JF
UK
Tel:  +44 20 7679 9606
Email: ramageed@ucl.ac.uk

28. Prof. Brian Foxwell
The Kennedy Institute of Rheumatology
1 Aspenlea Road
London W6 8LH
UK
Tel: +44 20 8383 4444
Fax:+44 20 8383 4499
Email: b.foxwell @ic.ac.uk
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