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Systemic lupus (SLE) and Rheumatoid Arthritis (RA) are amongst the earliest described 

autoimmune di seases (AJO). They have been extensively studied both at the clínica] and basic 

leve ls. 

AJO continue to in crease in prevalence in the westem world reaching up to 10% of the 

general population in sorne countries . For their variety, age of presentation, and 

chronic/debilitating clínica] course, they represen! a major socio-economical problem for public 

health. From the basic point of view, AJO raise fundamental questions and offer a wealth of 

observations on one of the unsolved questions of modem immunology -natural tolerance to body 

tissues and its relationship to infections. From the medica] point of view, we continue to be 

unable to diagnose AJO befare lesion of the target organ or function, and have no rational, 

curative therapies fo r diseases such as type 1 diabetes, rheumatoid arthritis, multiple sc lerosis and 

systemic lupus. 

In recen! years, major progress in understanding the molecular basi s of complex processes 

in cell and tissue biology ha ve been achieved, particular! y in the immune system itself and in the 

physiology of sorne of the most common target tissues for AJO. 

Furthermore, the advances in "genomics" have promoted a wealth of studies on the 

genetic bas is of susceptibility!res istance to AJO in human populations . Finally, a numb er of 

clínica] trials have recently been initiated, testing the beneficia] effects of a variety of "biology

based" therapi es . 

The workshop was divided in fi ve sessions, organized from basic immune mechanisms of 

tol erance and autoimmunity, followed by the genetics of experimental and human SLE and RA, 

by the analysis ofpotential therapeutic targets (cytokines, chemokines and their receptors) and by 

novel therapeutic approaches, that included the analysis of the "biological" therapeutics 

(monoclonal antibodies and receptor-fusion proteins) as well as the use of stem cell treatment of 

AID. Therefore in this workshop scientists coming from different disciplines had the opportunity 

to integrate data from the clínica] and therapeutic perspectives with the molecular and cellular 

processes that form the basis for these diseases. 
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Peripheral T cell tolerance: contribution of parenchymal cells 

T. Oelert, R. Reibke, T. Sacher, A. Limmer, P. Knolle, G.J. Hammerling, B. Arnold 

German Cancer Research Center and University ofHeidelberg 

The immune system is an adaptive defence system capable of specifically recognizing 

and eliminating an apparently limitless variety of foreign invaders. The key challenge of such 

defence system is to have as broad a T and B cell repertoire as possible in the absence of 

autoreactivity. There is general support for the concept that professional antigen presenting 

cells (APC) such as dendritic cells can stimulate as well as tum offT cell reactivity, although 

the molecular basis for the different n:sults is missing. It is, however, debated whether or not 

non-professional APC can also contribute to T cell tolerance. Therefore, the role of 

parenchymal ce lis in the development and maintenance of self-protection will be discussed. 

In order to understand the conditions Jeading to either activation or silencing of mature 

T lymphocytes we established sorne time ago T cell receptor (TCR) transgenic mice specific 

for the major histocompatibility (MHC) class I antigen Kb (Des-TCR). Most CD8 T cells in 

these transgenic animals express this particular Kb-specific TCR and can be identified by 

anti-clonotypic antibodies (Desire-1 ). Additional expression of Kb in various extrathymic 

tissues illustrated that the immune system can by-pass undesirable reactivity of mature 

peripheral T cells by employing various f01ms of deletional or non-deletional tolerance. 

However, the mechanisms remained unclear, because naive T cells have a restricted 

migration pattern in the adult. How could we then explain tolerance to Kb expressed, for 

example, only on keratinocytes (2.4KerJV-Kb mice)? We found that neonatal skin, but not 

adult skin, was accessible for naive CD8 T cells, allowing T cells direct contact with 

keratinocytes. This interaction led to Kb-specific tolerance (1). It was now of interest which 

mechanism could preven! naive T cells continuously leaving the thymus in adult life, from 

rejecting Kb -positive grafts. To evo k e dominan\ tolerance processes in our system would 

require that T cells, which had been rendered toleran! to Kb in the neonatal phase, persist 

indefinitely and interfere with the activation of naive, Kb-specific T cells when confronted 

with a Kb-positive graft. The number of these tolerant cells could be enriched within the 

CD8+, Des-TCR+ T cell pool by removing the thymus ofDes-TCRx2.4KeriV-Kb animals at 2 

weeks of age and, thereby, preventing thymic T cell export during adulthood when naive T 

cells are not tolerized any longer to Kb on keratinocytes. We now tested whether the toleran\ T 

cells could influence the reactivity of naive T cells. T cells from Des-TCR.RAG-2-I- mice 

could reject P815-Kb.B7 tumor grafts after transfer into da y 15 thymectomized 2.4KeriV

KbRAG-2-
1
- animals transgenic for anti-Leishmania TCR (not crossreacting with Kb). In 

contrast, day 15 thymectomized Des-TCRx2.4KeriV-Kb.RAG-2_
1
_ mice, which had received 
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the same number of nai ve CD8+, Des-TCR T cells, accepted the respective tumor graft. Thus, 
CD8 T cells with a given TCR can either develop into destructive effector cells or into 

tolerant "regulator" cells, depending on the conditions of antigen encounter. TGF~ seems to 
play an important role in this type of tolerance as indicated by comparison of gene expression 
oftolerant and activated/naive T ce lis using micro arra y technology and quantitative RT -PCR. 

Expression ofTGF~ as well as of 3 TGF~-induced proteins was more than 4-fold upregulated 

in tolerant cells. 

Additional evidence of the capacity of non-professional APC to induce T cell 

toleran ce was obtained from studies of liver sinusoidal endothelial cells (LSEC). These organ

resident, non-myeloid antigen-presenting cells are capable of cross-presenting soluble 
exogenous antigen to CD8+ T cells. While LSEC employ similar molecular mechanisms for 
cross-presentation as dendritic cells, the outcome of cross-presentation by LSEC is CD8+ T 
cell tolerance rather than immunity. As uptake of orally applied antigens into LSEC occurs 

efficiently in vivo, it is likely that cross-presentation by LSEC contributes to oral tolerance 
(2) . 

References: 

l. Alferink et al Alferink, J., Aigner, S., Reibke, R., Hammerling, G. and Amold, B. Peripheral T cell tolerance: 
the contribution ofpermissive T cell migration into parenchyrnal tissues ofthe neonate, Immunol. Rev. 169: 

255-261 ' 1999 

2. Limmer, A., Ohl, J., Kurts, C., Ljunggren, H.-G., Reiss, Y., Momburg, F., Amold, B., and Knolle, P. 2000. 

Efficient presentation of exogenous antigen by 1iver endothelia1 cells to cos+ T cells resu1ts in antigen
specific T cell tolerance. Nature Medicine, 6: 1348- 1354, 2000 
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Cell migration in inflamed tissue 

Carlos Martínez-A , Jens Stein, Mario Mellado, José M.R. Frade 

Dept Immunology & Oncology, Centro Nacional de Biotecnología/CSIC, Cantoblanco, 

Madrid Spain 

Lymphocyte migration into tissue or homing to secondary lymphoid organs occurs 

through a slow rolling movement in specialized postcapillary vessels, the high endothelial 

venules (HEV). Rolling is mediated by transient L-selectin bonds with peripheral node 

addressin (PNAd), a mixture of glycoproteins expressed on HEV. The binding of a 

chemokine to its receptor induces sequential conformational changes; this leads ultimately to 

the formation of a signaling complex, the "chemosome", responsible for activation of 

chemokine-related signaling events. Ligand binding first induces the receptor changes that 

expose epitopes required for dimerization; this allows access of JAK kinases to the receptor, 

which are then tyrosine phosphorylated. JAK association to the chemokine receptor, but not 

its di ssociation, takes place in the presence of pertussis toxin (PTx), whereas Gai does not 

associate when cells are pretreated with a JAK-specific inhibitor. This indicates JAK

dependent Gai association to the receptor, and a role for Gai in fine-tuning the JAK/ST A T 

pathway. 

In addition, chemokines trigger an increase in integrin avidity/afilnity, promoting 

integrin-mediated cell adhesion. This creates a hierarchy of signaling events that can be 

separated kinetically and topologically. One of the earliest detectable biochemical responses 

to fibronectin (Fn)-induced integrin engagement is the rapid tyrosine phosphorylation of 

various intracellular proteins. This is due to activation of non-receptor protein tyrosine 

kinases, the membrane-associated Src family kinases (SFK), the cytoplasmic p 125 focal 

adhesion kinase (F AK) and the phosphatase SHIP-2. Data will be discussed that clearly 

illustrate the presence of the ditferent components of the "chemosome" in specific cell surface 

raft microdomains that promote more efilcient signaling 

Instituto Juan March (Madrid)
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Diversity of regulatory T cells controlling the onset of autoimmune diabetes 

Jean-Franc;ois Bach 

Progression of insulitis and onset of diabetes in the non-obese diabetic (NOD) mouse 

is placed under the tight control of CD4+ regulatory T cells. This is best illustrated by disease 

acceleration observed after thymectomy at weaning. The direct role of CD4+ CD25+ T cells 

has been demonstrated in a cotransfer model in which such cells were shown to inhibit the 

diabetogenic potential of T cells derived from diabetic rnice transferred into NOD/scid 

recipients The regulatory activity is not lirnited to CD25+ T cells since CD62L+ CD25- T 

cells can also protect NOD mice from diabetes. Furthermore, the CD25+ compartment is 

heterogeneous. In addition to activated T cells, one can distinguish CD25high T cells which are 

potent suppressors in vitro in a TGF~ independent manner and CD25 taw T cells which also 

suppress the proliferation of CD25- T cells in vitro but do it in a TGF ~ dependent manner. 

The latter but not the former population is depleted by 3 week thymectomy. Both populations 

act by cell-cell contact but their mode of action is unclear (CTLA-4, GITR, membranes 

TGF~ , .. . ) . 

Other regulatory T cells may protect NOD mice from diabetes, notably Th2 cells (after 

administration of soluble ~ ce ll autoantigens), NKT cells and CD8y8 Tcells . 

It will be important to determine if these various regulatory T cell subsets are related 

and if so, whether they can be successfully u sed therapeutically after adequate stimulation. 
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Regulatory T cells in autoimmune and allergic disease 

Juan l Lafaille 

Program ofMolecular Pathogenesis, Skirball Institute ofBiomolecular Medicine, New York 

University School ofMedicine, New York, NY 10016 

Regulatory T cells (Tregs, also referred to as Suppressor T cells) are important 

components of the homeostasis of the imrnune system, as impaired regulatory T cell activity 

can cause autoimrnune diseases and atopy. It is now clear that the name "regulatory T cells" 

encompasses more than one cell type. For instance, CD4+CD25+ regulatory T cells have 

received attention due to their immunosuppressive properties in vitro and in vivo, but in 

severa! instances it has been shown that CD4+CD25- T cell populations also contain potent 

regulatory activity . Recent progress in the field of regulatory T cells includes the improved 

understanding of the role of costimulatory molecules and the cytokines IL-1 O and IL-2 in the 

induction and function of regulatory T cells, and the generation of CD25+ and CD25-

regulatory T cells in vivo through high-avidity T cell receptor interactions. 

Data will be shown on two experimental models in which Tregs play a key role, 

spontaneous experimental autoimmune encephalomyelitis (EAE) and Hyper IgE responses. 
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B cell homeostasis 

Antonio A. Freitas 

UBPL, Institut Pasteur, France 

Cellular competition for survival signals offers an appealing mechanism for the 

maintenance of cellular homeostasis. l will present an experimental investigation of the role 

of competition for resources in the regulation of peripheral B cell numbers. 

We used competitive repopulation experiments to show that B cells must compete to 

persist in the periphery. We studied the ability of a limited number of normal B cell 

precursors to populate peripheral B cell pools . We found that the physiological number of 

peripheral B cells is not determined by the number of B cell precursors. Chimeras with a three 

fold reduced rate of BM B cell production have normal numbers of peripheral B cells. 

Parabiosis between normal and B cell-deficient mice show that the BM B cell production of 

one mouse suffices to replenish the B cell pool of three mice. We studied the competitive 

repopulation by different B cells of irradiated mice reconstituted with bone marrow from 

either congenie or Ig-transgenic mice mixed at variable ratios. We found that in chimeras 

hosting TG and non-TG cells at the periphery, non-TG cells are preferentially selected. The 

selection of non-TG only occurs when population growth plateaus i.e. when resources beco me 

limiting and competition starts to operate and that the life-expectancy of the same B cell 

population differs according to the second population present. The present results show that 

the life-span and the population size of each B cell clone can be altered (interfered with) by 

the presence of a second cell population, demonstrating the existence of cellular competition 

among B cells. 
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Receptor editing and autoimmunity 

Yijin Li and Martín Weigert 

Princeton University. Princeton, NJ 08544 

Receptor editing carries out active self-tolerance. The editing process exploits 

rearrangement signals flanking or inside rearranged V genes to change, inactivate or delete 

V(D)J genes coding for autoantibodies. The process acts on autoreactive B cells because 

receptor-(self)antigen interaction sustains rearrangement, allowing the B cell to sean the 

remainder of the V gene repertoire for examples (i.e. editors) that veto the self reactivity of 

the first receptor. In the case of anti-DNA B cells the editors are drawn mainly from the V 

genes of kappa and lambda L-chains. They include V genes coding for V regions that 

efficiently edit H-chains of anti-DNAs. These V regions are highly acidic and they edit by 

neutralizing H-chain arginine residues that interact with DNA. 

We have analyzed the genetic control of anti-DNA in the Lupus mouse MRL/lpr in the 

context of this mechanism of self-tolerance. We assumed that the expression of anti-DNA in 

Lupus might result from a failurc to cdit. By this model we would expect anti-DNAs with the 

original L chain. Although the anti-DNAs do include L chains that sustain DNA binding, 

these B cells show evidence for multiple rearrangement attempts. Therefore, we think that the 

anti-DNAs arise not from failure to edit but because of sustained rearrangement. Such, 

overzealous editing would replace editor L chains with L chains that sustain DNA binding. 

Because the preimmune repertoire has a high frequency of anti-DNA B cells the un-editing 

process should produce high frequencies of anti-DNAs and can explain why anti-DNA is the 

most common autoantibody in disease. 
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B cells in rheumatoid arthritis 

Claudia Berek 

Deutsches Rheuma ForschungsZentrum, Berlín, Germany 

RA is marked by a chronic inflammation of the joints and as the disease progresses, 

lymphocytes migrate into the synovial membrane. However, the degree of infíltration and 

Jymphocyte composition varíes. In some patients inflammatory cytokines seem to support the 

development of ectopic Jymphoid tissue and structures develop that are reminiscent of 

primary B cell follicl es (Randen et al, 1995, Takemura, et al 2001). Justas in the lymphoid 

organs, B ce lis home into a network of follicul ar dendritic cells where antigen activation leads 

to B cell proliferation and differentiation . To understand the immune processes in the 

inflamed synoviium, single B cells were directly micro-disseceted from frozen tissue sections 

and their V -gene repertoire determined (Schroder et al, 1996). The sequence analysis 

suggested that within the synovial tissue a germinal centre reaction is induced. The Y-gene 

repertoire is diversifíed by hypermutation and those B cells expressing high affínity receptors 

are selected to differentiate within the synovial tissue into plasma cells (Kim et al , 1999). 

However, in the majority of patients ectopic germinal centres do not develop and yet 

plasma cells still accumulate in the inflamed synovial tissue (Kim et al, 2000). Since these 

cells must originate in the Jymphoid organs we investigated more closely the B cell subsets in 

the peripheral blood of patients with RA. FACS analysis showed that in contras! to healthy 

individuals, RA patients have numerous plasma cells, suggesting that the chronic 

inflammation Jeads to a continous activation and differentiation of B cells (Lindenau et al, 

2003). Single plasma cells were sorted and RT-PCR was performed to determine the V-gene 

repertoire. The fínding of high numbers of somatic mutations supports the interpretation, that 

in RA patients B cells are chronically activated. 

It is of key interest to detem1ine the antigens that are responsible for this chronic 

activation. A surprising fínding of the group of D. Mathis was that antibodies, specifíc for 

self-antigens which are commonly expressed in every cell in the mouse, may induce arthritis 

(Matsumoto et al , 2002). It is possible that also in human such self antigens exist that 

stimulate an autoimmune response which induces and 1 or promotes the development of RA. 

To search for such antigens a cONA expression was constructed from testis, a tissue, where 

due to hypomethylation a broad spectrum of genes, representative of the human gene 

repertoire, is expressed. This library is used to test for the specificity of the antigen activated 

B cells in the peripheral blood of RA patients. 
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Stem cell transplantation in severe autoimmune disease - Current status 

and future directions 

AJan Tyndall 

Dept. of Rheumatology, Basel/Switzerland 

Immunoablation and rescue with autologous hematopoietic stem cell transplantation 

(HSCT) has been applied to around 600 patients world wide suffering from severe 

autoimmune disease (AD). The combined EBMT/EULAR data base (107 transplant teams in 

21 countries) contains 468 reports, 15 allogeneic (mostly hematological ADs) and the rest 

autologous. 

Of the 449 mobilised patients, 439 proceeded to transplant, the others either improving 

su eh that transplant was not undertaken, or dying dueto AD or transplant related factors. 

Autologous HSCT was performed in the following ADs: multiple sclerosis (MS) 

n= 135, systemic sclerosis (SSc) n=72, rheumatoid arthritis (RA) n=72, juvenile idiopathic 

arthritis (JIA) n=51 , systemic lupus erythematosus (SLE) n=55, dermato/polymyositis 

/DM/PM) n=7, idiopathic thrombocytopenic purpura (ITP) n=12, pure red cell aplasia 

(PRCA) n=4, and other rarer disorders in small numbers including myasthenia gravis, 

Sjoegren's syndrome, ankylosing spondylitis, vasculitis, cryoglobulinaemia, relapsing 

polychondritis, Evans syndrome, autoimmune haemolytic anaemia and inflammatory bowel 

disease. 

Median follow-up is 20 months ( 1-81) with an interval diagnosis to HSCT of 6 years 

( 1-28). 65% were females with a median age of 34 (2-69). 

All patients were treated within the context of phase 1/II pilot studies using a limited 

number of protocols, as recommended in a consensus statement (1). Most received HSCT 

from a peripheral blood source and 45 from bone marrow, mostly children with the systemic 

form of JIA (Stills Disease) . Mobilisation was mostly performed with a combination of cyclo

phosphamide (Cy) 2-4 g/ m
2 

and G-CSF with half as many G-CSF alone and a few GM-CSF 

or other regimens. 

The graft was purged with CD34 selection only in 195, CD34 selection plus T -cell 

depletion in 33 and unmanipulated in 130. The most frequent conditioning regime was Cy 

200-150 mg/kg body weight (n= 11 0), followed by Cy plus ATG/ ALG (n=90), BEAM +/

ATG (n= 75), Cy plus radiation +/- ATG (n=40) and Busulphan plus Cy +/- ATG. Ten 

patients received fludarabine plus other agents. 
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An actuarially adjusted one year transplant (procedure) related mortality (TRM) of 7% 
( 4-1 O) was observed, with a trend toward more toxicity with the more severe regimens. A 
parallel increased efficacy regarding either remission induction or maintenance has not yet 
emerged. Complications and causes of death have been as expected from previous HSCT 
experience (mostly infection, bleeding and organ toxicity), apart from a suggestion that the 
heart in SSc is especially sensitive to chemotherapeutic agents. 

Outco111e was different for the different ADs, and generalisations are not possible. 

In SSc 70% of patients achieved a > 25% improvement of the initial skin score ( in 
111ost cases durable) , with a tendency to stabilisation of lung function (2). The TRM of the 
first 45 cases was 17% , which fell to 12.5% in a second analysis of 65 cases and is predicted 
at 7.5% using the new selection criteria. Patients with a mean pulmonary artery pressure 
(P AP) of > 50 111111 Hg did poorly, both in ter111s of transplant related adverse events and lack 
of reponse. However, in sorne patients the mean P AP fell after HSCT with sy111ptomatic 
improvement. Based on the phase I!II data a randornised prospective controlled trial has 
co111111enced : Autologous Ste111 cell Transplantation International Scleroderma (ASTIS) Tria!, 
co111paring HSCT (Cy 4g/111

2 
111obilisation, Cy 200mg/kg and rabbit ATG 7.5mg/kg condi

tioning with a CD34 selected graft versus 111onthly pulse Cy 750mg/m
2 

for 12 1110nths. (See 
website : www.astistrial.co111) . The primary end point is event free 2 year survival. 

An analysis of the first 85 MS patients showed a progression free survival of 74% ( +/-
12) at three years overall, being higher in secondary progressive (78%) than primary 
progressive (66%) MS . ln 78 patients data were available concerning MRl gadoliniu111 
enhancing or expanding lesions. ln those patients with active lesions preHSCT, these 
resolved . Three patients experienced transient disease fiare during 111obilisation with G-CSF, 
and 22 following HSCT. These were mostly transient in all but 6. There were 7 deaths, 5 
TRM and 2 progressive disease. A randornised controlled trial is being planned: Autologous 
Stem cell Transplantation International Multiple Sclerosis (ASTIMS) Tria!, comparing 
BEAM and ATG and an un111anipulated graft against rnitoxanthrone. 

ln RA and SLE 111ost patients responded to HSCT but relapse was seen in around two 
thirds. ln the first 76 RA patients, all of whom had failed multiple disease modif)ting 
antirheumatic drugs (DMARDs), 67% achieved a 50% improvement in a panel of response 
parameters (ACR50), and in those relapsing, a response to DMARDs which were ineffective 
pre-transplant, was often observed. Most received Cy 200mg/kg as conditioning with an 
unmanipulated graft in 28. There was only one TRM, a patient with Busulphan 1 Cy and an 
incidental lung carcinoma. A randomised controlled trial : Autologous Stem cell International 
Rheumatoid Arthritis (ASTIRA) Trial will soon begin in which all patients are mobilised with 
Cy 4g/m

2 
and then either HSCT (Cy 200mg /kg and an unmanipulated graft) or continued 

DMARD treatment. 
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A preliminary review of the SLE data (48 evaluable patients) showed that all respond, 

with a relapse in around 40%. As with RA, many relapses responded to simple agents, and 

average daily co11icosteroid dose could be reduced in many. A TRM of 11% in this first series 

was seen, probably reflecting the fact that such patients are seriously ill with vital organ 

involvement at the time of transplant. More phase Il data concerning patient selection and 

maintenance therapy post transplantation will be undertaken. 

JIA patients have shown a sensitivity to toxicity (macrophage activation syndrome) if 

systemically active at the time of transplant. Many responded well (15 complete and 3 partial 

remissions) and further phase Il data is being generated concerning non radiation-based 

regimens and patient selection. 

Data on 16 cases of refractory autoimmune cytopenias showed a response in 8, four of 

whom experienced complete remission. There were 3 deaths, 2 from haemorrhage and 1 

haemolysis. 

The EBMT collects data on all non USA autoimmune disease patients undergoing 

HSCT. 
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From mouse toman: understanding human inflammatory disease 

Gary Peltz 

Rache Palo Alto 

Palo Alto CA 

The integrated use of a novel SNP-based genotyping method and gene expression 

analysis using high-density oligonucleotide microarrays has markedly increased the rate at 

which complex biological processes can be analyzed. Application of these technologies to 

murine experimental models of human inflammatory disease has enabled genetic 

susceptibility loci to be rapidly identified. The identified murine susceptibility genes provide 

insight into pathways regulating human inflarnmatory disease susceptibility. An example of a 

genetic locus for asthma susceptibility identified in mouse, and the genetic analysis of human 

asthmatic cohorts will be presented. Complex trait analysis in mice was also accelerated by 

our computational, haplotype-based method for predicting chromosomal regions regulating 

murine complex traits. 
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Role of PD-1 in immune tolerance and tumor surveillance 

Taku Okazaki, Yoshiko Iwai and Tasuku Honjo 

Department ofMedical Chemistry and Molecular Biology, Graduate School ofMedicine 
Kyoto University, Kyoto, Japan, 606-8501 

PD-1 is a receptor of the immunoglobulin superfamily that negatively regulates T -cell 
antigen receptor (TCR)-signaling by interacting with the specific ligands (PD-L), and is 
suggested to play a role in the maintenance of self-tolerance. We have recently reported that 
PD-1 immuno-inhibitory co-receptor deficient mice deve1op autoi111111une dilated 
cardiomyopathy in the BALB/c background with high-titer autoantibodies against a heart 
specific 30kda protein. In this study, we purified the 30kda protein from heart extract and 
identified it as cardiac troponin l ( ctni). Administration of monoclonal antibodies against ctni 
induced dilatation and dysfunction of heart in wild type mice. Addition of monoclonal 
antibodies against ctni augmented the voltage dependent Ca

2
+ current of normal 

cardiomyocytes. These findings suggest that antibodies against ctni induce dysfunction and 
dilatation of heart by increasing Ca

2
+ current of cardiomyocytes. 

We also examined possible roles of the PD-1 /PD-L system in tumor immunity. 
Transgenic expression of PD-L1, one of the PD-L, in P815 tumor cells rendered them less 
susceptible to the specific TCR-mediated lysis by cytotoxic T cells in vitro, and markedly 
enhanced their tumorigenesis and invasiveness in vivo in the syngeneic hosts as compared 
with the parental tumor cells that lacked endogenous PD-L. Both effects could be reversed by 
anti-PD-Ll antibody. Survey of murine tumor lines revealed that all the myeloma cell lines 
examined naturally expressed PD-Ll . Growth of the myeloma cells in normal syngeneic 
mice was inhibited significantly albeit transiently by the administration of anti-PD-Ll 
antibody in vivo, and was suppressed completely in the syngeneic PD-1-deficient mice. 
These results suggest that the expression of PD-Ll can serve as a potent mechanism for 
potentially immunogenic tumors to escape from host immune responses, and that blockade of 
interaction between PD-1 and PD-L may provide a promising strategy for specific tumor 
immunotherapy. 
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Apoptosis in rheumatic diseases 

Keith B Elkon 

Division ofRheumatology, University ofWashington, Seattle, WA 98195, USA 

Genetic studies in mice indicate that predisposition to lupus-like diseases is caused by 

at least three mechanisms: l) alterations in the threshold of activation of lymphocytes or 

macrophages 2) defective signaling for activation-induced cell death and 3) reduced clearance 

of apoptotic cells. To define the mechanisms whereby mi ce with deficiencies in either el q, 

SAP (the mouse counterpart of eRP) or serum lgM develop lupus, we studied the efficiency 

of phagocytosis of apoptotic cells in vitro and in vivo in mi ce with varying levels of el q, eRP 
or IgM and also examined the immune response to ingestion of dying cells under these 

conditions . 

Deficiency of e 1 q led to impaired macrophage phagocytosis of apoptotic cells 

whereas eRP augmented phagocytosis, largely through recruitment of the early complement 

components . Like eRP, normal polyclonal IgM bound to apoptotic cells and activated 

complement on the cell surface. Direct binding as well as absorption experiments revealed 

that eRP and IgM antibodies had a similar ligand recognition specitlcity, namely 

lysophospholipids containing phosphorylcholine. These findings suggest that phospholipid 

exposure on apoptotic cells promote opsonization by serum proteins, including natural 

antibodies, leading to activation of complement, macrophage ingestion and T cell 

suppression We discuss how genetic deficiencies of opsonins or processing of dying cells 

leads to autoimmunity. 

Rheumatoid arthritis is associated with a tumor like growth of the synovial pannus. 

Failure to downregulate the growth of the pannus may be explained not only by a relative 

paucity of regulatory death inducers such as Fas ligand, but also by a partía! resistance to Fas 

and other death pathways. Growth and survival of fibroblast like synovial cells is due to 

exposure to pro-inflammatory cytokines such as TNF-V and IL-El that predominantly drive 

the NFkB pathway. TGF~ also drives fibroblast growth and we have recently shown that 

TGF~ may exert its role by activating a pivota! growth promoting kinase, Akt (protein kinase 

B) . Genetic variation in cytokine production or response, have been proposed to account for 

exaggerated response to inflammatory stimuli in patients with RA. 
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Function and dynamic of regulatory T cells during inflammatory responses 

J. Demengeot, l. Caramalho, T. Carvalho, M. Baretto, S. Zelenay, F. Fontes 

Immune regulatory cells encompassed in the CD4+CD25+ subset of T lymphocytes 
control both autoimmune reactions and protective immune responses . Accordingl y, we have 
shown that these cells prevent lethal inflammatory pneumonia in Pneumocystis Carinii 
in fec ted mice. Regulatory T cell s not only red uce the expansion of naYve CD4+ T cells and 
the local inflammation induced by infectious agents, but also the effective elimination of the 
pathogen. We further demonstrated that regulatory T cells modulate inflammatory responses 
in the absence of non-self antigens. 

Strikingly, infl ammation triggers regulatory T cell expansion and effector fu nctions 
and this trigger is mediated not only by inflammatory cytokines but also directly by ligands of 
Tolllike receptors. 

These resul ts, by providi ng a novel molecular basis for regulatory T cell dynamic, are 
now explored to design therapeutic strategies based on the inhibition or enhancement of Treg 
activiti es for the management of either chronic infection and tumor immunity or autoimmune 
disease. Our analyses of a cohort of human SLE patients revealed a significan! quantitative 
deficiency in their CD4+CD25+ subset, confirming that these approaches should be highly 
re levan! for human SLE treatment. 
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Regulation of the immune response at the cellular and molecular level 

R.A. Flavell 

Y ale University School ofMedicine, New Haven, C1 06520; 

Howard Hughes Medicallnstitute 

The immune response has evolved to protect us from infectious agents . Al! multi

cellular organisms have some form of innate immunity but higher organisms have developed 

an adaptive immune response consisting of cellular and humoral factors, which serve to 

provide a memory response, which is protective against a variety of subsequent infections. 

Because random processes are used to generate the adaptive jtn)llune response, it is not 

possible to prevent the production of lymphocytes that are self-reactive. Because of this, 

numerous protective mechanisms have evolved . These include the elimination of sorne auto 

reactive lymphocytes by deletion in the thymus, peripheral tolerance mechanisms which lead 

to the elimination of autoreactive cells in the periphery or their inactivation and finally 

dominant inhibitory mechanisms. Recent studies of dominant in)1ibitory mechanisms have 

shown that both the cytokines IL 1 O and TGF beta, as well as a variety of cell populations 

including CD4+ CD25+ regulatory T cells, Nk T cells, gamma delta T cells and so on mediate 

protection against self-reactivity. In this lecture l will discuss immt,moregulatory mechanisms 

and the importance that they play in the immune response to infectious agents, self-antigens 

and the specific case of tumor antigens. Further, I will discuss the regulation of the innate 

immune response and the role that plays in immunoregulation in gene:ral. 
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CD69 down-regulates immune reactivity through active TGF-beta 
production in collagen-induced arthritis 

David Sancho, Manuel Gómez, Fernando Viedma, Enrie Esplugues, Mónica Gordón-Alonso, 

María Angeles García-López, Carlos Martínez-A, Pilar Lauzurica, Francisco Sánchez-Madrid 

CD69 is induced following activation of leukocytes at inflamrnatory sites, but its 

physiological role remains unknown. We explored the role of CD69 in the immune reactivity 

by analyzing a model of collagen-induced arthritis (CIA) in wild type and CD69-deficient 
mice. CD69_,_ rnice showed higher incidence and severity of CIA, with exacerbated imrnune 

response to type 11 collagen. TGF-betal , which is protective in CIA, was reduced in CD69_,_ 

mi ce inflammatory foci. Local injection of blocking anti-TGF-beta increased CIA severity in 
CD69+1+, but not in CD69_,_ mice. Moreover, in vitro engagement of CD69 induced TGF

betal production both in mouse and human synovialleukocytes. Our results unveil CD69 as a 

negative modulator of immune reactivity and inflammation through TGF-beta synthesis that 
regulates other pro-inflammatory cytokines, su eh as IL-1 beta or RANTES. 

The role of CD69 as a negative modulator of immune reactivity opens the possibility 

of an interesting and novel approach for the therapy of chronic inflammation and other 
immune-mediated diseases by targeting CD69. 

In addition, since CD69 is selectively expressed in activated leukocytes infiltrating 

inflamed tissues, the pharmacological stimulation of TGF-beta synthesis through CD69 may 

have a localized effect, thus avoiding the detrimental consequences of a systemic TGF-beta 
up-regulation. As for other regulatory molecules (e.g., CTLA-4), CD69 could be an 
interesting target for the therapy of immune-mediated diseases. 
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Experimental immune-interventions in inflammatory diseases with heat 

shock proteins and their derivative peptides 

Willem van Eden, Chris P.M. Broeren, Suzanne Berlo, Berent J. Prakken*, Ruurd van der Zee 

Dept. lnfectious Diseases & Immunology, Faculty of Veterinary Medicine, Yalelaan 1, 

3584CL, Utrecht, W.eden@vet.uu.nl 

*Dept. Pediatrics, UMCU, 3508 AB, Utrecht, The Netherlands 

Antigen specific immunotherapies of autoimmune diseases have been developed and 

tested, for a major part, along the principies of oral tolerance. However, partly due to 

difficulties in the proper definition of relevant autoantigens and the monitoring of immune 

effects at the leve! ofantigen specific T cells, results have been unsatisfactory sofar [!] . With 

the advent of novel technologics for the tracking of antigcn specific T cclls, also in humans, 

there are renewed chances for clinical research oriented towards the development of antigen 

specific immune interventions [2] . ln addition, the current wide interest in the definition and 

characterisation of antigen specific regulatory T cells as key-players in the control of 

peripheral tolerancc, is in itse lf a trigger to rencwed interest in thc use of sclf (rclatcd) 

antigens for the therapeutic ( or preventive!) control of autoimmune diseases. 

Heat shock proteins, also called stress-proteins, are ubiquitous self-antigens that 

become over-expressed in inflamed tissues. For sorne reason, the prokaryotic homologous 

proteins, present in every bacteria! species, are dominantly immunogenic. This is striking, 

especially given the fact that these proteins have large areas of sequence homologies with the 

host (mammalian) counterparts. Furtherrnore, in various experimental models of autoimmune 

diseases, immunisation with bacteria! heat shock proteins has been seen to lead to inhibition 

of disease development [3-5] . In addition oral or nasal administration has similarly been seen 

to lead to disease inhibition [6-9] . Based on the experimental evidence collected sofar, it 

becomes attractive to suppose that the exposure to homologues of these self antigens, as 

present in for instance the bacteria! intestinal flora, has a decisive impact on the regulation of 

self tolerance at the leve! of T ce lis [ 1 0] . If so, it beco mes attractive to use such proteins or 

their derivative peptides [ 11] for modulation of inflammation relevant T cells as an antigen 

specific immunotherapy approach, without the immediate necessity of defining disease 

specific auto-antigens. 

References: 

l. W. van Eden, M. de Boer, J.W.J. Bijlsrna, R.R.P de Vries, C.J.M. Melief (Eds.) Specific Immunotherapy of 

Chronic Autoimmune diseases. How to translate the Experience of experimental models into novel treatrnent 

modalities. KNA W Verhandelingen, Afd. Natuurkunde, Tweede Reeks, deel 1 O l. Amsterdam ( 1999). 

Instituto Juan March (Madrid)



40 

2. Prakken B, Wauben M, Genini D, Samodal R, Barnett J, Mendivil A, Leoni L, Albani S. Artificial antigen
presenting cells as a tool.to exploit the immune 'synapse'. Nat Med. 2000; 6:1406-10. 

3. Anderton SM, R. van der Zee, B. Prakken, A. Noordzij, W. van Eden. Activation of T cells recognizing self 
60kDa heat shock protein can protect against experimental arthritis. J. Exp. Med. 1995; 181: 943-952. 

4. Prakken BJ, U. Wendling, R. van der Zee, V.P. Rutten, W. Kuis, W. van Eden. Induction of IL-10 and 
inhibition of experimental arthritis are specific features of microbial heat shock proteins that are absent for other 
evolutionarily conserved immunodominant proteins. J Inununol. 2001 ; 167:4147-4153. 

5. Corrigall YM, M.D. Bodman-Smith, M.S. Fife, B. Canas, L.K. Myers, P. Wooley, C. Soh, N.A. Staines, D.J. 
Pappin, S.E. Berlo, W. van Eden, R. van Der Zee, J.S. Lanchbury, G.S. Panayi. The human endoplasmic 
reticulum molecular chaperone BiP is an autoantigen for rheumatoid arthritis ritis and prevents the induction of 
experimental arthritis. J Immunol. 2001; 166: 1492-1498. 

6. Prakken ABJ, R. van der Zee, S.M. Anderton, P.J .S. van Kooten, W. Kuis, W. van Eden. Peptide induced 
nasal tolerance for a mycobacterial hsp60 T cell epitope in rats suppresses both adjuvant arthritis and non
microbially induced experimental arthritis. PNAS USA 1997; 94: 3284-3289. 

7. Cobelens PM, C.J . Heijnen, E.E.S. Nieuwenhuis, P.P.G. Kramer, R. van der Zee, R, W. van Eden, A. 
Kavelaars. Treatment of adjuvant-induced arthritis by oral administration of mycobacterial hsp65 during disease. 
Arthritis & Rheum 2000; 43: 2694-2702. 

8. Wendling U, L. Paul, R. van der Zee, B. Prakken, M. Singh, W. van Eden. A conserved mycobacterial heat 
shock pro te in (hsp) 70 sequence prevents adjuvant arthritis u pon nasal administration and induces ILI 0-
producing T cells that cross-react with the manunalian self-hsp70 homologue. J. Inununol. 2000; 164: 2711-
2717. 

9. Prakken BJ, Roord S, van Kooten PJ, Wagenaar JP , van Eden W, A1bani S, Wauben MH. Inhibition of 
adjuvant-induced arthritis by interleukin-1 0-driven regulatory cells induced via nasal administration of a peptide 
analogue of an arthritis-related heat-shock pro te in 60 T cell epi tope. Arthritis Rheurn. 2002;46: 193 7-46. 

10. Paul AGA, P.J .S. van Kooten, W. van Eden, R. van der Zee. Highly autoproliferative T cells specific for 60-
kDa heat shock protein produce IL-4/IL-1 O and IFN-a and are protective in adjuvant arthritis. J Immunol 2000; 
165: 7270-7277. 

11. Kamphuis SS, W. de Jager, I.M. de Kleer, G. Gordon, E. Koffeman, M. Massa, A. Martini, G.T. Rijkers, W. 
van Eden, W. Kuis, A.B. Prakken, S. A1bani . Yl.2. recognition of multiple hsp60 epitopes in patients with 
juvenile idiopathic arthritis opens the way for antigen-specific immunotherapy. Ann Rheurn Dis 2001; 60 Supp1 
1:II7-II15. 

Instituto Juan March (Madrid)



41 

Control of regulatory T cell development by the transcription factor 

FOXP3 

Shohei Hori, Takashi Nomura, and Shimon Sakaguchi 

Regulatory T cell s are engaged in the maintenance of immunological self-tolerance 

and the prevention of deleterious inflammatory responses against foreign antigens . Little is 

known, however, about the molecular mechanism of their development. Here we show that 

Foxp3, which encodes a transcnptwn factor genetically defective in an 

autoimmunelinflammatory syndrome in humans and mice, is specifically expressed in 

naturally occuring CD25+CD4+ regulatory T cells. Furthermore, retroviral gene transfer of 

Foxp3 converts nai've T cells towards a regulatory T cell phenotype similar to naturally 

occurring CD4+ regulatory T cells. Thus, Foxp3 is a master regulatory gene for the 

development of regulatory T cells. 
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Lymphocytes as therapeutic targets in autoimmune disease 

John D Isaacs, Professor of Clinical Rheumatology 

University ofNewcastle-upon-Tyne 

'Biological' therapeutics (monoclonal antibodies [mAbs] and receptor-fusion proteins) 

provide powerful tools for therapy of autoimmune disease. M y presentation will cover severa! 

aspects ofbiological therapy: 

l. Manipulating cells. In the context of autoimmunity, the central pathogenic cells are the 

lymphocytes. Historically, depleting mAbs were used to target these cells. The theory was 

that elimination of pathogenic clones would be followed by reconstitution of a 'new' immune 

system that lacked auto reactive potential. A mAb that recognises CD52 (CAMP ATH-1 H) was 

widely used for autoimmunity, with variable results depending on the condition under 

treatment. The effects wcre transient in rheumatoid arthritis (RA) but longer remissions were 

documented in vasculitis, inflammatory eye disease and multiple sclerosis. Currently anti

CD20 (Rituximab) is being studied in RA and systemic lupus erythematosus. This mAb 

specifically eliminates B-cells. LFA3-Ig is a depleting mAb-like molecule that targets CD2, a 

molecule that is up-regulated on memory T -cells. This has shown pro mise in psoriasis and 

psoriatic arthritis. 

Depleting therapies that targetted T -ce lis lost popularity when it was recognised that 

reconstitution was often incomplete, potentially resulting in immunodeficiency. It was also 

discovered that non-depleting anti-T cell mAbs could ha ve tolerogenic effects, and so the 

focus shifted in favour of such reagents. A number of surface molecules on T -cells ha ve been 

targetted including CD4, CD3, and CD28. In animals, such mAbs have extremely powerful 

immunomodulatory effects, inducing tolerance to allografts, switching off autoimmune 

disease, and inducing regulatory T -cells. Effects ha ve been less impressive in man but recent 

trials in insulin-dependent diabetes are starting to suggest tolerogenic effects. Thus, a 2 week 

course of a non-depleting anti-CD3 mAb in recent-onset diabetics resulted in sustained 

pancreatic insulin production for 12 months compared to a control group. 

2. Therapeutic tolerance induction. lt is important to realise that we are still learning how best 

to use these biological therapies and the rules governing treatment are very different to those 

for a conventional small molecule drug. For example, we do not know the most appropriate 

regimes or protocols for tolerance induction in man. The diabetes trials suggest that we are 

moving closer to our target of switching off autoimmunity but we badly need surrogate 

markers with which to guide therapy. Thus, whereas a fall in CRP or ESR suggests that an 

anti-inflammatory treatment is working, we have no equivalent tests for a tolerogenic therapy . 

Under these circumstances we assume that the treatment has not worked if the disease does 
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not remit. Sorne patients, however, seem to respond more favourably to conventional 

treatments after immunotherapy than they did befare it- even when the therapy itself seemed 

ineffective at the time of administration. This suggests that the treatment may have had an 

immunomodulatory effect and we now need to discover surrogate laboratory markers that 
correlate with such clinical observations. These can then be used to guide our choice of 

therapy and regime. 

3. Unwanted biological activities. The side effects of mAbs can be acute, such as first-dose 
reactions or more chronic, such as delayed lymphocyte reconstitution and immunogenicity. 

As we begin to understand the causes of, and mechanisms underlying, these reactions it 

becomes possible to rationally design novel mAbs to counteract or avoid them. Many mAbs 

in clínica! use now have mutated 'constant' regions to prevent interaction with, for example, 

Fe-gamma receptors. Aglycosyl mAbs, for example, lack carbohydrate side chains which are 

important for interaction with both complement and Fe-gamma receptors. We are also 

beginning to witness pharmacogenetic phenomena linked to immune system polymorphisms. 

For example, Rituximab binds CD 16, the intermediate affinity Fe-gamma receptor. This 
interaction is important in the elimination of target cells. In patients with B-cell lymphoma 

treated with this mAb, those with a higher affinity allotype of CD16 demonstrated an 
improved therapeutic response. We ha ve seen a similar phenomena relating to T -cell 
depletion by anti-CD4 and CAMPATH-IH mAbs. 
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NALPs, a protein family involved in the activation of proinflammatory 

caspases, are mutated in auto-inflammatory diseases 

Jürg Tschopp 

Institute of Biochemistry, University of Lausanne, Bll., Biomedical Research Center, Chemin 

des Boveresses 155, CH-1066 Epalinges, Switzerland 

Generation oflnterleukin (ll.,)-1 p via cleavage of its pro-form requires the activity of 

caspase-1 (and caspase-11 in mice), but the mechanism involved in the activation ofthe pro

inflammatory caspases remains elusive. A newly discovered family of cytoplasmic proteins 

- the NALPs- has been implicated in the activation of caspase-1 by the Toll-like receptors 

(TLRs) during the response to microbial infection. Like the structurally related Apaf-1, which 

is responsible for the activation of caspase-9, the NALP1 protein forms a large, signal

induced multiprotein complex, the inflammasome, resulting in the activation of pro

inflammatory caspases. The inflammasome comprises caspase-1, caspase-5, Ase and 

NALPI . Expression of a dominant-negative form of Ase in THP-1 cells blocks proiL- lP 

maturation and activation of inflamrnatory caspases induced by LPS in vivo . Thus the 

inflamrnasome constitutes an important arm ofthe innate immunity. 

There is in vivo evidence for a crucial role ofNALP family members in inflammation. 

Patients with hereditary fever syndromes and chronic inflamrnatory diseases carrying 

mutations in NALP3 have recently been identified. 
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Paradoxical effects of arthritis regulating chromosome 4 regions on myelin 

oligodendrocyte glycoprotein induced encephalomyelitis in congenie rats 

Becanovic K, Backdahl L, Wallstrom E, Aboul-Enein F, Lassmann H, Olsson T, Lorentzen J C 

Definition of genes regulating experimental organ-specific inflammatory diseases may 

lead to development of therapy for human diseases such as rheumatoid arthritis and multiple 

sclerosis (MS). We here studied the genetic regulation of myelin oligodendrocyte 

glycoprotein (MOG)-induced experimental autoimmune encephalomyelitis (EAE) in rat 

strains congenie for arthritis-regulating genome regions on chromosome 4(1). We used a 

congenie rat strain with a 70 cM fragment from the EAE- and arthritis-resistant PVG.lAVI 

rat strain on the arthritis- and EAE-permissive DA rat background. In addition, we used three 

intra-regional recombinant strains, C4Rl-C4R3, which overlap with arthritis linked loci. 

C4Rl and C4R2 overlap with Cia3(2) and Pia5(3), and C4Rl overlap with Oia2(4). 

Interestingly, PVG.l A V 1 alleles in the C4Rl recombinant, did not affect arthritis in this strain 

combination, but conferred protection against MOG-EAE. In contras!, PVG.IAVl alleles in 

C4R2 mediate down-regulation of arthritis in males, but the region had no effect in MOG

EAE. Paradoxically, PVG.l A VI alleles in the C4R3 recombinant down-regulated arthritis, 

but the sa.me region aggravated MOG-EAE and conferred a more intense humoral 

autoi.m.mune response against MOG. Since we did not observe regulation in the full-length 70 

cM congene the different directions of disease regulation in C4Rl and C4R3 appear to 

counteract each other. We thus provide original evidence that geno.me regions can have 

opposite effects in different organ-specific inflammatory diseases. This co-localisation of loci 

exerting disease-regulating effects could be due to a cluster of different regulating genes, or 

due to a single gene. These observations may be of general interest for scientists, in the field 

of genetic dissection of disease regulation using congenie strains. 
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Evidence for CTLA4 as a susceptibility gene for SLE 

M Barreta, C Fesel, R Ferreira, F Fontes, C Pereira, B Martins, R Andreia, JF Yiana, F 

Crespo, C Vasconcelos, AM Vicente and C Ferreira 

Systemic Lupus Erythematosus (SLE) is a genetically complex autoimmune disorder 

of unknown etiology. It is widely accepted that dysregulation of the co-stimulatory system 

contributes to the initiation and maintenance of autoimmunity due to the activation of self

reactive T cells. The CTLA4 molecule, which has a role in down-regulating the activation of 

T ce lis, has been implicated in a number of autoimmune diseases such as Type 1 Diabetes and 

Multiple Sclerosis. With the purpose of investigating the role of CTLA4 in the pathogenesis 

of SLE we genotyped two polymorphic markers within the CTLA4 gene (a SNP involving an 

Ato G transition in exon 1 anda microsatelite in the 3'UTR), in a sample of91 patients and 

135 controls. These patients originate from Portugal and include 95% females with an age 

range of 16-60y (mean age 39y). We found a significant association for the microsatelite 

marker with SLE Cl=36.241, p<O.OO 1 ), with a specific allele showing a protective effect 

Cx2
=16.261, p<0.001) and the group of rare alleles sigUificantly contributing to the 

susceptibility to the disease Cl=12.081, p<O.OOl ). When the patient and control populations 

were matched for sex because of the high prevalence of female patients, the significant 

association was still confirrned (x2
=26.678, p<0.001). No association was found with the exon 

1 SNP. Because the 3'UTR polymorphism may be involved in the regulation of CTLA4 

expression, we hypothesize that the genotype-dependent defective expression ofthis molecule 

may be responsible for a deficient down regulation of the immune response, leading to 

autoimmunity in SLE. 
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Regulatory T cells selectively express tolllike receptors and are activated 

by lipopolysaccharide 

J. Caramalho, T. Lopes-Carvalho, D. Ostler, S. Zelenay, M. Haury and J. Demengeot 

Regulatory CD4 T cells (Treg) have been shown to play a crucial role in the 

prevention of autoimmunity ( 1, 2) and in the control inflammatory reactions to both 

commensal bacteria (3) and opportunist pathogens (4). 

Activation of Treg functions during these processes might be mediated by host

derived pro-inflammatory molecules, or directly by bacteria! products. 

We tested the hypothesis that engagement of germline encoded receptors expressed by 

Treg participate in the triggering of their function. We report that the subset of CD4 cells 

known to exert rcgulatory functions in vivo (CD45RB!ow, CD25+) (5, 6) selectively express 

Toll Like Receptor (TLR)-4, -5, -7 and -8. Exposure of CD4+CD25+ ce listo the TLR-4 ligand 

lipopolysaccharide (LPS) induces up-regulation of severa! activation markers and enhances 

their survival/proliferation. This proliferative response does not require APC and is 

augmented by TCR triggering and lL-2 stimulation. Most importantly, LPS treatment 

increases CD4+CD25+ cells suppressor efficiency by 10 folds, and reveals suppressive activity 

in the CD4+CD45RBlow CD2Y subset that, when tested ex-vivo, score negative in this assay. 

Moreover, LPS-activated Tregs efficiently control na"ive CD4 T cell-dependent wasting 

disease. 

These findings provide the first evidence that Treg respond directly to pro

inflammatory bacteria! products, a mechanism that likely contributes to the control of 

inflammatory responses. 
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Multivariate analysis and genetics of autoantibody repertoires in Systemic 
Lupus Erythematosus (SLE) multiplex families 

M Barreto, C Fesel, R Ferreira, F Fontes, R Andreia, JF Viana, F Crespo, C Vasconcelos, C 
Ferreira and AM Vicente 

SLE is an autoimmune disease with strong female predominance and demonstrated 
inheritable effects . However, this disease is complex, with multiple genes and environrnental 
factors contributing to its likely heterogeneous etiology. The production oflgG autoantibodies 
to a wide variety of primarily nuclear and non-nuclear autoantigens, likely to include yet 
uncharacterized ones, is a main characteristic of patients, and is also found in unaffected 
relatives. In order to identify genetic factors involved in the pathophysiology of SLE, we ha ve 
applied an indirect strategy that characterizes serological subtypes in patients and relatives, 
and then analyzes the corresponding inheritance pattems, thus aiming at the definition of 
genetically simpler endophenotypes suitable for genetic mapping. For this purpose, in a 
sample of 27 multiplex families that includes 46 SLE patients and 134 unaffected relatives, 
and in 52 unrelated patients and 60 healthy controls, we measured serum IgG and IgM 
autoantibody repertoires to severa! tissue extracts and cellular fractions, employing a 
standardized quantitative immunoblot method. This technique allows the quantification of a 
large number of separate reactivity bands, and was complemented with antigen-specific 
quantitative ELISAs for known SLE-related reactivities. Principal component analysis (PCA) 
on these parameters and corresponding clinical data showed that genetic and non-genetic 
effects are largely represented by distinct principal components. It is striking that, generally, 
non-genetic PCA factors represent more information and are more informative for 
discrimination of SLE patients. For multiple subsequent principal components there was 
evidence for heritability. These results, though still preliminary and being extended in a larger 
sample, support the existence of SLE-related traits, which are defined by multiple parameters, 
show an inheritance pattem determined by one or very few genes and can be characterized by 
multiparametric autoantibody reactivity pattems. This strategy is therefore proving useful for 
the identification of SLE-related phenotypic traits suitable for genetic mapping. 
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The negative effect of steroids and cyclophosphamide on regulatory T cells 

MF. Fontes and J. Demengeot 

Regulatory T cells (Treg) protect from autoimmune disease (AID) m vanous 

experimental models and are reduced in human autoimmune diabetes. 

Immunesuppressants (IS) such as steroids and cyclophosphamide (CYP) are widely 

used to treat AID but potentially interfere with Treg homeostasis and function . Among other 

effects, steroids alter the genetic control of cytokine synthesis and alkylating agents 

preferentially affect cycling cells . 

Anti-myelin basic protein (MBP) TCR transgenic mice (T/R+) remain healthy unless 

defici ent for the RAG-1 gene (T/R-), when autoimmune encepha1omyelitis (EAE) 

spontaneously develops. T/R- mice are protected from EAE by adoptive transfer of a 

mínimum of 3 X 105 CD4+ cells from wild type donors, enriched for Treg. Among other 

mechanisms, Treg suppress effector cell function through inhibition of IL-2 and are enriched 

for proliferating cells in vivo. 

We ha ve used this experimental system to study the effect of hydrocortisone (HC) and 

CYP on regulatory function. We show that T/R- mice are not protected from EAE when 

transferred with 3 X 105 CD4+ cells purified from HC and CYP (single or combination) 

treated donors. FACS analysis of T/R+ mice treated with the same protocol of HC and CYP 

reveals that combination therapy followed by CYP alone causes the greatest reduction in 

CD25+/CD4+ T cells. lnduction of EAE in T/R+, with HC and CYP and with CYP alone 

occurred in a dose and age related manner. 

The MBP transgenic mouse is an experimental model for human multip1e sclerosis. 

The deleterious effect of steroids and CYP on Treg may explain why, even though steroids 

and CYP are effective therapy for rcl apses in MS, they do not seem to affect thc progression 

ofthe il\ness. These findings may influence the treatment ofhuman autoimmune disease. 
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The autoantigen HB, a protein that must be bound to DNA to be recognized 
by autoantibodies, is the Barrier to Autointegration Factor 

Candido Juarez l , Ignasi Fomél, Montserrat Carrascal2, Jordi Lluis Vilal, Joaquín Abian2 
and Jose Luis Rodriguez-Sanchezl 

lDepartment oflmmunology, Hospital de Sant Pau, Barcelona. 2Structural and Biological 
Mass Spectrometry Unit, Department ofMedical Bioanalysis, IIBB-CSIC, Barcelona 

In our laboratory we are presently using new approaches to identify autoantigens by 
means of proteomic tools. In this paper we describe the identification of a new autoantigen. 
This autoantigen, named HB, was found in a patient with rheumatoid arthritis, by means of a 
specific protocol developed in our laboratory for the study of DNA-binding proteins. The HB 
antigen was identified as a complex ofthree proteins of9,000, 7,500 and 7,000 Da. The 9,000 
and 7,500-Da proteins were phosphorylated. 

Interestingly, the autoantibodies recognize only the 7,000 Da component of the 
complex, and this protein must be bound to double stranded DNA to be recognized by the 
autoantibodies. Therefore, two conclusions can be reached. Firstly, the antigen undergoes a 
confonnational change after its binding to DNA and, secondly, the autoantibody response is 
restricted to this DNA-protein complex. The 7,000 Da antigen was identified by 2-D 
electrophoresis and mass spectrometry as the protein BAF (barrier-to-autointegration factor), 
a protein implicated in the inhibition of autointegration of retro virus, such as HIV, and in the 
cellular cycle. The physicochemical characteristics described for BAF, its ability to bind 
dsDNA but not ssDNA, and its perinuclear localization confirrn that HB is BAF. 
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Enhanced antitumor immunity in mice deficient in CD69 

Enrie Esplugues, David Sancho, Javier Vega-Ramos, Carlos Martínez-A., Uta Syrbe, Alf 

Hamann, Pablo Engel, Francisco Sánchez-Madrid, Pilar Lauzurica 

We investigated the in vivo role of CD69 by analyzing the susceptibility of CD69_¡_ 
mice to tumors. CD69_¡_ mice challenged with MHC class 1-tumors (RMA-S, RM-1) showed 

greatly reduced tumor growth and prolonged survival, compared to wt mice. The enhanced 

anti-tumor response was NK cell- and T lymphocyte- mediated and persisted in immuno

compromised CD69_1_ RAG-negative mice. Resistance ofCD69_¡_ mice to MHC class 1- tumor 

growth was also associated with increased production of the chemokine MCP-1, diminished 

TGF-&#61538; production and decreased lymphocyte apoptosis. Moreover, the in vivo 
blockade of TGF-&#61538; in wt mice resulted in enhanced anti-tumor response, directly 

implicating the diminished production ofTGF-&#61538; found in CD69_1
_ mice as a basis of 

their enhanced anti-tumor immunity. In addition, TGF&#61538; is regulated by CD69 

signaling in NK and T lymphocytes. CD69 engagement induced total and active TGF

&#61538; 1 production in different lymphocytes subsets establishing a direct link between 

CD69 engagement and TGF-&#61538; synthesis, and explaining the higher TGF-&#61538; 1 

levels found in CD69+t+ mice compared to CD69_¡_ mice. These data demonstrate an inhibitory 

role for CD69 in immune reactivity through the regulation of TGF-&#61538; synthesis and 

open the possibility of an interesting and novel approach for the therapy of cancer, chronic 

inflammation and other immune-mediated diseases by targeting CD69. 
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Small-molecular compounds enhance the loading of APC with the 
encephalitogenic MBP protein 

Viviana Marin Esteban, Kirsten Falk and OlafRoetzschke 

Small-molecular compounds with hydrogen bond (H-bond) donor function are able to 

trigger exchange reactions of MHC class-II ligands. Here, we show that their effect is not 
limited to short peptides. Also encephalitogenic myelin basic protein (MBP) is transferred 

with great efficiency onto HLA-DR molecules when H-bond donor molecules such as 
parachlorphenol (pCP) are present. The effect was observed not only with soluble MHC class 

II but also with HLA-DRI and HLA-DR2 molecules on the cell surface. The improved 
loading of APC translates directly into improved T cell activation. In the presence of pCP T 

cells reacted at significantly lower antigen concentrations, an effect observed with purified 
MBP protein as well as with crude spinal cord homogenate. The 'accidental' transfer of 
autoantigens such as MBP onto activated APC might trigger fatal autoimmune reactions and 
small molecules as catalysts of this process could represent risk factors, which had not been 
accounted for as yet. 
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A poly(ADP-ribose) polymerase haplotype spanning the promoter region 

confers susceptibility to rheumatoid arthritis 

M. Pascual, M.A. López-Nevot, R. Cáliz, M.A. Fener, A. Balsa, D. Pascual-Salcedo and J. 
Martín 

Objective. To investigate the association of the poly(ADP-ribose) polymerase (P ARP) gene 

promoter polymorphism in relation to rheumatoid arthritis (RA) predisposition. 

Methods. An association study comprising 213 Spanish RA patients and 242 healthy subjects 

was canied out to investigate the association of all known P ARP gene promoter 

polymorphisms with disease susceptibility, which includes a CA microsatellite repeat, a 

poly(A)n and 3 single point mutations, namely C410T, C1362T and G1672A. Additionally, 

we analysed the distribution of PARP polymorphisms in 58 Spanish families with one or 

more affected members . 

Results. After complete genotyping of our panel of 455 samples, strong linkage 

disequilibrium (LD) was observed among the 5 PARP polymorphisms. Only 2 PARP 

haplotypes were detected: haplotype "A": 410T-(A)10-(CA)10-12-1362C that includes short 

P ARP CA al! eles and haplotype "B": 41 OC-( A) 11-(CA) 13-20-13621, always paired with long 

P ARP CA variants . Regarding the G 1672A variation, although LD was detected it do es not 

seem to be part of the conserved haplotypes described. Haplotype B was statistically 

ovenepresented in the RA patient group compared with the healthy subjects (P = 0.019 OR 

1.42, 95% CI 1.06-1.91 ). In addition, a significan! do se effect of PARP haplotype carriage on 

disease predisposition could be observed. Of note, within haplotype B, the P ARP CA 97 bp 

allele was found to be the RA-predisposing marker (P = 0.003, Pe < 0.05 OR 2.17, 95% CI 

1.27-3.72.). 

Conclusion. Our results describe the existence of 2 unique PARP haplotypes in the Spanish 

population and pro vide the first evidence that P ARP haplotypes play a role on susceptibility 

toRA. 
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Protective role of the antioxidant proteins metallothioneins in experimental 
autoimmune encephalomyelitis, animal model of multiple sclerosis 

Eva M. Martínez-Cáceres, Milena Penkowa, Carmen Espejo, Xavier Montalban, Juan Hidalgo 

Methallotioneins (MT) are a family of low molecular weight, heavy metal-binding, 
cisteine-rich proteins that accumulate under conditions where oxidative stress has taken place 
and they may provide protection against oxygen radicals and oxidative damage caused by 
inflammation, tissue injury and stress (1). 

We show that MT are induced in inflammatory infiltrates during experimental 
autoimmune encephalomyelitis (EAE) and multiple sclerosis (MS) (2,3). 

Further stud ies in EAE demonstrated that susceptibility to the disease is higher in MT 
deficient mice (MTKO) (4) and that demyelination and axonal damage are significantly 
increased in MTKO mice compared to control animals (5). These data together with the proof 
that treatment with MT improves EAE (6) support a neuroprotective role for these proteins in 
the CNS and suggest that MT treatment may well become a therapeutic approach for MS in 
the future. 
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Resistance to superantigen-induced deletion among NOD T cells in embryo 

aggregation mouse chimeras 

Vinicius Motta, Kristina Lejon, Dan Holmberg 

Although the dcvclopmcnt of autoimmune disease in nonobese diabctic m ice (NOD) 

has been mostly attributed to defects in peripheral tolerance mechanisms, recent data have 

suggested that NOD m ice display a defect in negative selection of thymocytes. Here, we trae k 

the fate ofVb 11 from NOD and C3H origins in embryo aggregation mouse chimeras (EA). 

EA consists of aggregating embryos at 2.5 days in vitro, transferring to a foster mother, 

which gives birth to chimeric micc. Since endogenous superantigens presented in C3H delete 

Vb 11 thymocytes, we quantified the percentage of NOD Vb 11 and C3H Vb 11 cells in our 

chimeras. We show that higher percentages of NOD Vb11 is found in our chimeras when 

compared to C3H Vb 11. Deletion of Vb 11 in C3H wild type m ice occurs at the transition of 

double positive (DP) to single positive (SP) stage during the thymocyte development, mainly 

at the semi-mature stage (single positives HSAhi). We also show that anti-CD3-induced 

apoptosis in DP thymocytes occurs at similar levels between NOD and C3H thymocytes in 

fetal thymic organ culture (FTOC). Thus, our data supports previous data showing that NOD 

m ice display a defect in negative selection, which seems to be a consequence of semi-mature 

thymocytes to resist apoptosis induction. 
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Constitutive expression of AID leads to tumorigenesis 

Il-mi Okazaki*, Hiroshi Hiait, Naoki Kakazut, Shuichi Y amada§, Masamichi Muramatsu*, 

Kazuo K.inoshita* & Tasuku Honjo* 

*Department ofMedical Chemistry and Molecular Biology and tDepartment ofPathology 

and Biology ofDiseases, Graduate School ofMedicine, Kyoto University, Yoshida Konoe

cho, Sakyo-ku, Kyoto, 606-8501, Japan 

tDepartment ofHygiene, Kyoto Prefectura! University ofMedicine, Kajii-cho, Kamigyo-ku, 

Kyoto, 602-8566, Japan 

§Department of Cell Biology, Institute for Virus Research, Kyoto University, 53 Kawaracho, 
Shogoin, Sakyo-ku, Kyoto, 606-8507, Japan 

Genome stability is regulated by the balance between efficiencies of the repair 
machinery and genetic alterations such as mutations and chromosomal rearrangements. It has 
been postulated that deregulation of class siwtch recombination (CSR) and somatic 
hypermutation (SHM), which modify the irrununoglobulin (Ig) genes in activated B cells, may 
be responsible for aberrant chromosomal translocations and mutations of non-lg genes that 
lead to lymphocyte malignancy. However, the molecular basis for these genetic instabilities is 

not clearly understood. Activation-Induced cytidine Deaminase (AID) is shown to be essential 
and sufficient to induce both CSR and SHM in artificial substrates in fibroblasts as well as B 

cells. Here we show that constitutive and ubiquitous expression of AID in transgenic mice 

caused both T cell lymphomas and dysgenetic lesions of epithelium of respiratory bronchioles 

(micro-adenomas) in all individual mice. Point mutations, but not translocations, were 
massively introduced in expressed T cell receptor (TCR) and c-myc genes in T lymphoma 

cells. The results indicate that AID can mutate non-Ig genes including oncogenes, implying 

that aberrant AID expression could be a cause ofhuman malignancy. 
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Autoantibodies against cardiac Troponin 1 are responsible for the dilated 

cardiomyopathy in PD-1 deficient mice 

Taku Okazaki, Yoshimasa Tanaka, Ryosuke Nishio, Tamotsu Mitsuiye, Akira Mizoguchi, 

Akira Matsumori, Nagahiro Minato, and Tasuku Honjo 

PD-1 is an immuno-inhibitory receptor and belongs to the CD28/CTLA-4 family. PD-

deficient mice deve1op various autoimmune diseases depending on their genetic 

background; C57BL/6-PD-1 deficient mice deve1op 1upus-1ike g1omeru1onephritis and 

arthritis, and BALB/c-PD-1 deficient mice deve1op autoimmune dilated cardiomyopathy with 

high-titered autoantibodies against a heart specific 30kDa protein. We have purified this 

30kDa protein from heart extrae! and identified it as cardiac Troponin l. Monoclonal 

antibodies against cardiac Troponin I stained the surface of cardiomyocytes, and augmented 

the voltage dependen! calcium curren! of nonnal cardiomyocytes. Furthermore, administration 

of monoclonal antibodies against cardiac Troponin I induced dilatation and dysfunction of 

heart in wild type mice. These findings demonstrate the pathogenic role of anti-cardiac 

Troponin I autoantibodies in the dilated cardiomyopathy in PD-1 deficient mice. 
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CD69 down-regulates immune reactivity through active TGF -beta 

production in collagen-induced arthritis 

David Sancho, Manuel Gómez, Femando Viedma, Enrie Esplugues, Mónica Gordón-Alonso, 

María Angeles García-López, Carlos Martínez-A, Pilar Lauzurica, Francisco Sánchez-Madrid 

CD69 is induced following activation of leukocytes at inflammatory sites, but its 

physiological role remains unknown. We explored the role of CD69 in the immune reactivity 

by analyzing a model of collagen-induced arthritis (CIA) in wild type and CD69-deficient 
mice. CD69·'- mice showed higher incidence and severity of CIA, with exacerbated immune 
response to type II collagen. TGF-beta l , which is protective in CIA, was reduced in CD69_,_ 

m ice inflammatory foci . Local injection of blocking anti-TGF-beta increased CIA severity in 
CD69+1+, but not in CD69_,_ mice. Moreover, in vitro engagement of CD69 induced TGF

betal production both in mouse and human synovial leukocytes . Our results unveil CD69 as a 
negative modulator of immune reactivity and inflammation through TGF-beta synthesis that 

regulates other pro-inflammatory cytokines, such as IL-1 beta or RANTES. 

The role of CD69 as a negative modulator of immune reactivity opens the possibility 

of an interesting and novel approach for the therapy of chronic inflammation and other 

immune-mediated diseases by targeting CD69. 

In addition, since CD69 is selectively expressed in activated leukocytes infiltrating 

inflamed tissues, the pharmacological stimulation of TGF-beta synthesis through CD69 may 

have a localized effect, thus avoiding the detrimental consequences of a systemic TGF-beta 

up-regulation. As for other regulatory molecules (e.g., CTLA-4), CD69 could be an 

interesting target for the therapy of immune-mediated diseases . 
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Biotecnología/CSIC. Cantoblanco, 28049 Madrid (Spain). 

Tel. 34 91 585 45 37. Fax 34 91 372 04 93 . E-mail 

cmartineza@cnb.uam.es 

Roche Palo Alto . 3431 Hillview Avenue, Palo Alto, CA 

94304 (USA). Fax 1 650 354 7554. E-mail Gary.peltz@ 

roche.com 

Servicio de Inmunología. Hospital Universitario de la 

Princesa. Diego de León 62, 28006 Madrid (Spain) . Te! : 34 

91 520 23 70. Fax: 34 91 520 23 74 . E-mai l: fsanchez@ 

hlpr.insalud .es 

lnstitute of Biochemistry, University of Lausanne, BIL 

Biomedical Research Center. Chemin des Boveresses !55, 

1066 Epalinges (Swi tzerland) . Tel. : 41 21 692 5738. Fax: 

41 2 1 692 5705 . E-mail jurg.tschopp@ib.unil.ch 

Dept . of Rheumatology. University Clinics. Felix-Platter 

S pita!. Burgfelderstrasse 1 O 1, 4012 Base! (Switzerland) 

Tel. : 41 61 326 4003 . Fax: 41 61 326 4010. E-mail alan . 

tyndall@fps-basel .ch 

Department Infectious Diseases & lmmunology, Faculty of 

Veterinary Medicine. Yalelaan 1, 3584 CL Utrecht (The 

Netherlands). Tel. : 31 30 253 4358 . Fax: 31 30 253 3555. E

mail : W.eden@vet.uu .ni 

Princeton University Schulz Lab 41 5, Princeton. NJ. 08544 

(USA). Tel. 1 609 258 4698 . Fax 1 609 258 2205 . E-mail 

mweigert@molbio . princeton .edu 
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Marta Barreto 

Iris Caramalho 

Carla E. Carvalho-Pinto 

A. Raúl Castaño 

Angelo Chora 

Melvin Cohn 

Jocelyne Demengeot 

Ricardo Ferreira 

Constantin Fesel 

Joao E. Fonseca 
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LIST OF PARTICIPANTS 

Rheumatology Unit. Karolinska lnstitutet. CMM L804, 171 

76 Stockholm (Swedcn). Tel.: 46 8 517 756 09. Fax: 46 8 

517 755 62. E-mail: Liselotte.backdahl@cmm.ki.se 

Instituto Gulbenkian de Ciencia. Ruada Quinta Grande 6, 

2780 156 Oeiras (Portugal). Tel.: 351 214 407 907. Fax: 

351 214 407 970. E-mail: mbarreto@igc.gulbcnkian.p t 

Instituto Gulbenkian de Ciencia. Ruada Quinta Grande 6, 

2780 156 Oeiras (Portugal). Tel.: 351 214 407 935. Fax: 

351 214 407 970. E-mail: icarama@igc.gu lbenkian.pt 

Opto. de Inmunología y Oncología. Centro Nacional de 

Biotecnología, CSIC. Campus de Cantoblanco, 28049 
Madrid (Spain). Tel.: 34 91 585 46 55. Fax: 34 91 372 04 

93. E-mail: carvalho@cnb.uam.es 

Instituto de Biotecnología y Biomedicina, Universidad 

Autónoma de Barcelona. Campus de Bellaterra, Bellaterra, 

08193 Barcelona (Spain). Tel.: 34 93 581 3084. Fax: 34 93 

581 2011. E-mail: Raui.Castano@uab.es 

Instituto Gulbcnkian de Ciencia. Ruada Quinta Grande, 6, 

2780-156 Oeiras (Portugal). Tel.: 35 12 1446 4520. Fax: 35 

12 1440 7970. E-mail: achora@pen2.igc.gu1benkian.pt 

Conceptual lmmunology Group. The Sal k lnstitute. 100 1 O 

North Torrey Pines Road, La Jolla, CA. 92037 (USA). Tel.: 

1 858 453 41 OO. Fax: 1 858 45 3 8534. E-mail: cohn@salk. 

Edu 

Instituto Gulbenkian de Ciencia. Ruada Quinta Grande 6, 

2780 I 56 Oeiras (Portugal). Tel.: 351 214 407 908. Fax: 

351 214 407 970. E-mail: jocelyne@igc.gulbenkian.pt 

Instituto Gulbenkian de Ciéncia. Ruada Quinta Grande 6, 

2780 156 Oeiras (Portugal) 

Instituto Gulbenkian de Ciencia. Ruada Quinta Grande 6, 

2780 156 Oeiras (Portugal). Tel.: 351 314 407 920. Fax: 

35 I 214 407 973. E-mail: cfesel@igc.gulbenkian.pt 

Lisbon University. lnstitute for Molecular Medicine. Av. 

Prof. Egas Moniz, 1600 Lisbon (Portugal). Tel.: 351 969 

049 532. Fax: 351 217 931 339. E-mail: jefonseca@ 

netcabo .pt 
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Maria F. Fontes 

Mónica Cuma 

Thomas M. Hauser 

Shohei Hori 

Candido Juarez 

Pilar Lauzurica 

Miguel López-Botet 

Viviana Marin 

Javier Martín 

Eva M. Martíncz-Cáccrcs 

Vinicius Mottn 
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Instituto Gulbenkian de Ciencia. Ruada Quinta Grande 6, 

2781 901 Oeiras (Portugal) . Tel.: 351 214 407 900. Fax: 

351 214 407 970. E-mail: mffontes@igc.gulbenkian.pt 

Universidad Pompeu Fabra. C/ Dr. Aiguader 80, 08003 

Barcelona (Spain). Tel.: 34 93 542 2894. Fax: 34 93 542 

2802. E-mai1: monica.guma@cexs. upf.es 

Rheumato1ogische Universitatsklinik Base!. Kantonsspital 

und Felix-Piatter-Spital, 4031 Base! (Switzerland). Tel.: 41 

61 265 25 25. Fax: 41 61 265 34 22. E-mail: Thomas. 

Hauser@unibas.ch 

Department ofExperimental Pathology. Inst. fo r Frontier 

Medica! Sciences, Kyoto University. 53 Shogoin Kawahara

cho, Sakyo-ku, Kyoto 606 8507 (J apan). Tel.: 81 75 751 

3886. Fax: 81 75 751 3820. E-mail: shori@frontier.kyoto

u.ac.jp 

Department of 1mmunology, Hosp ital de Sant Pau. Avda. 

Sant Antoni Maria Claret 167, 08025 Barcelona (Spain). 

Tel.: 34 93 291 9017. Fax: 34 93 291 9066. E-mai1: cjuarez 

@hsp.santpau.es 

Departamento de Fisiología. Universidad de Barcelona. 

Avda. Diagonal 645, 08028 Barcelona (Spain) . Tel.: 34 93 

402 1557. Fax: 34 93 411 0358 . E-mail: lauzu@porthos.bio . 

ub.es 

Universidad Pompcu Fabra. C/ Dr. Aiguadcr 80, 08003 

Barcelona (Spain). Tel.: 34 93 542 2847. Fax: 34 93 542 

2802. E-mail: miguel.lopez-botet@cexs.upf.es 

Max-Delbrück-Centrum fiir Molekulare Medizin. Robert

Roessle-str 1 O, 13125 Berlín (Germany). Tel.: 49 30 9406 

3746. Fax: 49 30 9406 3832. E-mail: csteban@mai lserver. 

mdc-berlin.de 

Instituto de Parasitología y Biomedicina "López Neyra", 

(CSIC). Ventanilla 11, 18001 Granada (Spain). Tel.: 34 958 

203 802. Fax : 34 958 203 323. E-mail: martin@ipb. csic.es 

Laboratorio de Inmunología (LIRAD). CTBT. Hospital 

Universitari Germans Trias i Pujo!. Ctra. de Canyet s/n, 

08916 Badalona, Barcelona (Spain). Tel.: 34 93 497 8892. 

Fax: 34 93 497 8978 . E-mail: cvammc@ns.hugtip.scs.es 

U me~ Ccnter for Molecular Medicine. Ume~ University. 
13u ilding 6M, V?m.3, 90 1 85 Umei\ (Sweden) . Tel.: 46 90 

785 4405. Fax : 46 90 785 4400. E-mail: Yinicius.Motta 

@ucmm.umu.se 
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11-mi Okazaki 

Taku Okazaki 

Manuel Rebelo 

David Sancho 

Luzia M. Teixeira 

Manuel Vilanova 

Santiago Zelenay 
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Department ofMed ical Chemistry. Graduate School of 

Medicine. Kyoto Univcrsity. Yo s hid~-Konoc-c h o, Sakyo

ku, Kyo to 606-8501 (Japan). Tel.: 81 75 753 4377. Fax: 81 

75 753 4388. E-mail : ilmi@mfour.med.kyoto-u .ac.jp 

Department of Medica! Chemistry. Graduate School of 

Mctlicine. Kyoto Uni versity. Yoshida-Konoe-cho, Sakyo

ku, Kyoto 606-85 01 (Japan). Tel. 81 75 753 43 76. Fax: 81 

75 753 43 88. E-mail: tokazaki@mfour.med.kyoto-u.ac.jp 

Instituto Gulbenkian de Ciencia. Ruada Quinta Grande 6, 

278 90 1 Oeiras (Portugal). Tel.: 351 214 407 935. Fax: 351 

214 407 970. E-mai l: mrebelo@igc.gu lbenkian.pt 

Servicio de Inmunología. Hospital Uni versitario de la 

Princesa. C/ Di ego de León 62, 28006 Madrid (Spain). Tel. : 

34 91 520 23 70. Fax: 34 91 520 23 74. E-mail: dsancho. 

hlpr@salud.madrid.org 

!llStituto de Ciencias Biomédicas de Abel Salazar. Largo do 

Prof. Abe! Salazar, 2, 4099 003 Porto (Portugal) . Tel.: 351 

222 06 2251. Fax: 35 1 222 062 232. E-mail: luzia.teixeira@ 

netc .pt 

Instituto de Ciencias Biomédicas de Abe! Salazar. Largo do 

Pro f. Abel Sal azar, 2, 4099 003 Porto (Portugal). Tel. : 35 1 

222 062 250. Fax: 35 1 222 062 232. E-mail: vi1anova@ 

icbas. up.pt 

Inst ituto Gulbenkian de Ciencia. Ruada Quinta Grande 6, 

2781 90 1 Oeiras (Portugal). Tel.: 35 1 214 407 935. Fax: 

351 214 407 970. E-mail : szelenay@igc.gulbenkian.pt 
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Texts published in the 
SERIE UNIVERSITARIA 

by the 
FUNDACIÓN JUAN MARCH 

concerning workshops and courses organized within the 

Plan for International Meetings on Biology (1989-I991) 

'" · Out of stock. 

*246 Workshop on Tolerance: Mechanisms 
and lmplications. 
Organizers: P. Marrack and C. Martínez-A. 

*247 Workshop on Pathogenesis-related 
Proteins in Plants. 
Organizers: V. Conejero and L. C. Van 
Loan. 

*248 Course on DNA - Protein lnteraction. 
M. Beato. 

*249 Workshop on Molecular Diagnosis of 
Cancer. 
Organizers: M. Perucho and P. García 
Barreno. 

*251 Lecture Course on Approaches to 
Plant Development. 
Organizers : P. Puigdoménech and T. 
N el son. 

*252 Curso Experimental de Electroforesis 
Bidimensional de Alta Resolución. 
Organizer: Juan F. Santarén. 

253 Workshop on Genome Expression 
and Pathogenesis of Plant ANA 
Viruses. 
Organizers: F. García-Arenal and P. 
Palukaitis . 

254 Advanced Course on Biochemistry 
and Genetics of Yeast. 
Organizers: C. Gancedo, J. M. Gancedo, 
M. A. Delgado and l. L. Calderón. 

*255 Workshop on the Reference Points in 
Evolution. 
Organizers: P. Alberch and G. A. Dover. 

*256 Workshop on Chromatin Structure 
and Gene Expression. 
Organizers: F. Azorín , M. Beato and A. 
A. Travers. 

257 Lecture Course on Polyamines as 
Modulators of Plant Development. 
Organizers: A. W. Galston and A. F. 
Tiburcio. 

*258 Workshop on Flower Development. 
Organizers: H. Saedler, J. P. Beltrán and 
J. Paz-Ares. 

*259 Workshop on Transcription and 
Replication of Negative Strand ANA 
Viruses. 
Organizers: D. Kolakofsky and J. Ortín . 

*260 Lecture Course on Molecular Biology 
of the Rhizobium-Legume Symbiosis. 
Organizer: T. Ruiz-Argüeso. 

261 Workshop on Regulation of 
Translation in Animal Virus-lnfected 
Cells. 
Organizers: N. Sonenberg a nd L. 
Carrasco. 

*263 Lecture Course on the Polymerase 
Chain Reaction. 
Organizers: M . Perucho and E. 
Martínez-Salas. 

*264 Workshop on Yeast Transport and 
Energetics. 
Organizers : A. Rodríguez-Navarro and 
R. Lagunas. 

265 Workshop on Adhesion Receptors in 
the lmmune System. 
Organizers : T . A . Springer and F . 
Sánchez-Madrid. 

*266 Workshop on lnnovations in Pro
teases and Their lnhibitors: Funda
mental and Applied Aspects. 
Organizer: F. X. Avilés. 

Instituto Juan March (Madrid)



267 Workshop on Role of Glycosyi
Phosphatidylinositol in Cell Signalling. 
Organizers: J. M. Mato and J. Larner. 

268 Workshop on Salt Tolerance in 
Microorganisms and Plants: Physio
logical and Molecular Aspects. 

Texts published by the 

Organizers: R. Serrano and J. A. Pintor
Toro. 

269 Workshop on Neural Control of 
Movement in Vertebrates. 
Organizers: R. Baker and J. M. Delgado
García. 

CENTRE FOR INTERNATIONAL MEETINGS ON BIOLOGY 

Workshop on What do Nociceptors *10 Workshop on Engineering Plants 
Tell the Brain? Against Pests and Pathogens. 
Organizers: C. Belmonte and F. Cerveró. Organizers : G. Bruening, F. García-

Olmedo and F. Ponz. 
*2 Workshop on DNA Structure and 

Protein Recognition. 11 Lecture Course on Conservation and 
Organizers: A. Klug and J. A. Subirana. Use of Genetic Resources. 

*3 Lecture Course on Palaeobiology: Pre- Organizers: N. Jouve and M. Pérez de la 

paring for the Twenty-First Century. 
Vega. 

Organizers: F. Álvarez and S. Conway 
12 Workshop on Reverse Genetics of 

Morris. 
Negative Stranded ANA Viruses. 

*4 Workshop on the Past and the Future Organizers : G. W. Wertz and J. A. 

of Zea Mays. Melero. 

Organizers: B. Burr, L. Herrera-Estrella 
and P. Puigdoménech. *13 Workshop on Approaches to Plant 

Hormone Action 
*5 Workshop on Structure of the Major Organizers: J. Carbonell and R. L. Jones. 

Histocompatibility Complex. 
Organizers: A. Arnaiz-Villena and P. *14 Workshop on Frontiers of Alzheimer 
Parham. Disease. 

*6 Workshop on Behavioural Mech-
Organizers: B. Frangione and J. Ávila. 

anisms in Evolutionary Perspective. 
*15 Workshop on Signa! Transduction by 

Organizers: P. Bateson and M. Gomendio. 
Growth Factor Receptors with Tyro-

*7 Workshop on Transcription lnitiation sine Kinase Activity. 
in Prokaryotes Organizers: J. M. Mato andA. Ullrich. 
Organizers: M. Salas and L. B. Rothman-
Denes. 16 Workshop on lntra- and Extra-Cellular 

*8 Workshop on the Diversity of the 
Signalling in Hematopoiesis. 
Organizers : E. Donnall Thomas and A. 

lmmunoglobulin Superfamily. Grañena. 
Organizers: A. N. Barclay and J. Vives. 

9 Workshop on Control of Gene Ex- *17 Workshop on Cell Recognition During 

pression in Yeast. Neuronal Development. 
Organizers: C. Gancedo and J . M. Organizers: C. S. Goodman and F. 

Gancedo. Jiménez. 
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18 Workshop on Molecular Mechanisms 
of Macrophage Activation. 
Organizers: C. Nathan and A. Celada. 

*19 Workshop on Viral Evasion of Host 
Defense Mechanisms. 
Organizers: M. B. Mathews and M. 
Esteban. 

*20 Workshop on Genomic Fingerprinting. 
Organizers: M. McCielland and X. Estivill. 

21 Workshop on DNA-Drug lnteractions. 
Organizers: K. R. Fox and J . Portugal. 

*22 Workshop on Molecular Bases of Ion 
Channel Function. 
Organizers: R. W. Aldrich and J . López
Barneo. 

*23 Workshop on Molecular Biology and 
Ecology of Gene Transfer and Propa
gation Promoted by Plasmids. 
Organizers : C. M. Thornas , E. M. H. 
Willington , M. Espinosa and R. Díaz 
Orejas. 

*24 Workshop on Deterioration, Stability 
and Regeneration of the Brain During 
Normal Aging. 
Organizers: P. D. Coleman, F. Mora and 
M. Nieto-Sampedro. 

25 Workshop on Genetic Recombination 
and Detective lnterfering Particles in 
ANA Viruses. 
Organizers: J . J . Bujarski, S. Schlesinger 
and J . Romero. 

26 Workshop on Cellular lnteractions in 
the Early Development of the Nervous 
System of Drosophila. 
Organizers: J . Modolell and P. Simpson. 

*27 Workshop on Ras, Differentiation and 
Development. 
Organizers: J . Downward, E. Santos and 
D. Martín-Zanca. 

*28 Workshop on Human and Experi
mental Skin Carcinogenesis. 
Organizers: A. J . P. Klein-Szanto and M. 
Quintanilla. 

*29 Workshop on the Biochemistry and 
Regulation of Programmed Cell Death. 
Organizers: J . A. Cidlowski, R. H. Horvitz, 
A. López-Rivas and C. Martínez-A. 

"·.· 

*30 Workshop on Resistance to Viral 
lnfection. 
Organizers: L. Enjuanes and M. M. C. 
Lai. 

31 Workshop on Roles of Growth and 
Cell Survival Factors in Vertebrate 
Development. 
Organizers: M. C. Raff and F. de Pablo. 

32 Workshop on Chromatin Structure 
and Gene Expression. 
Organizers: F. Azorín, M. Beato andA. P. 
Wolffe. 

*33 Workshop on Molecular Mechanisms 
of Synaptic Function. 
Organizers: J . Lerma and P. H. Seeburg. 

*34 Workshop on Computational Approa
ches in the Analysis and Engineering 
of Proteins. 
Organizers: F. S. Avilés, M. Billeter and 
E. Querol. 

35 Workshop on Signa! Transduction 
Pathways Essential for Yeast Morpho
genesis and Celllntegrity. 
Organizers: M. Snyder and C. Nombela. 

36 Workshop on Flower Development. 
Organizers : E. Coen , Zs . Schwarz
Somrner and J . P. Beltrán. 

*37 Workshop on Cellular and Molecular 
Mechanism in Behaviour. 
Organizers : M . Heisenberg and A . 
Ferrús. 

38 Workshop on lmmunodeficiencies of 
Genetic Origin. 
Organizers: A. Fischer and A. Arnaiz
Villena. 

39 Workshop on Molecular Basis for 
Biodegradation of Pollutants. 
Organizers : K . N. Tirnmis and J. L. 
Ramos. 

*40 Workshop on Nuclear Oncogenes and 
Transcription Factors in Hemato
poietic Cells. 
Organizers: J . León and R. Eisenman. 
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*41 Workshop on Three-Dimensional 
Structure of Biological Macromole
cules. 
Organizers : T. L Blundell, M. Martínez
Ripoll , M. Rico and J. M. Mato. 

42 Workshop on Structure, Function and 
Controls in Microbial Division. 
Organizers: M. Vicente , L. Rothfield and J. 
A. Ayala. 

*43 Workshop on Molecular Biology and 
Pathophysiology of Nitric Oxide. 
Organizers: S. Lamas and T. Michel. 

*44 Workshop on Selective Gene Activa
tion by Cell Type Specific Transcription 
Factors. 
Organizers: M. Karin , R. Di Lauro, P. 
Santisteban and J. L. Castrillo. 

45 Workshop on NK Cell Receptors and 
Recognition of the Major Histo
compatibility Complex Antigens. 
Organizers: J. Strominger, L. Moretta and 
M. López-Botet. 

46 Workshop on Molecular Mechanisms 
lnvolved in Epithelial Cell Differentiation. 
Organizers: H. Beug, A. Zweibaum and F. 
X. Real. 

47 Workshop on Switching Transcription 
in Development. 
Organizers: B. Lewin , M. Beato and J. 
Modolell. 

48 Workshop on G-Proteins: Structural 
Features and Their lnvolvement in the 
Regulation of Cell Growth. 
Organizers: B. F. C. Clark and J. C. Lacal. 

*49 Workshop on Transcriptional Regula
tion ata Distance. 
Organizers: W. Schaffner, V. de Lorenzo 
and J. Pérez-Martín. 

50 Workshop on From Transcript to 
Protein: mANA Processing, Transport 
and Translation. 
Organizers: l. W. Mattaj, J. Ortín and J. 
Val cárcel. 

51 Workshop on Mechanisms of Ex
pression and Function of MHC Class 11 
Molecules. 
Organizers: B. Mach and A. Celada. 

52 Workshop on Enzymology of DNA
Strand Transfer Mechanisms. 
Organizers: E. Lanka and F. de la Cruz. 

53 Workshop on Vascular Endothelium 
and Regulation of Leukocyte Traffic. 
Organizers: T. A. Springer and M. O. de 
Landázuri. 

54 Workshop on Cytokines in lnfectious 
Diseases. 
Organizers: A. Sher, M. Fresno and L. 
Rivas. 

55 Workshop on Molecular Biology of 
Skin and Skin Diseases. 
Organizers : D. R. Roop and J. L. Jorcano. 

56 Workshop on Programmed Cell Oeath 
in the Developing Nervous System. 
Organizers : R. W. Oppenheim, E. M. 
Johnson and J. X. Camella. 

57 Workshop on NF-KB/h<B Proteins. Their 
Role in Cell Growth, Differentiation and 
Development. 
Organizers: R. Bravo and P. S. Lazo. 

58 Workshop on Chromosome Behaviour: 
The Structure and Function of lelo
meres and Centromeres. 
Organizers: B. J. Trask, C. Tyler-Smith , F. 
Azorín and A. Villasante. 

59 Workshop on ANA Viral Quasispecies. 
Organizers : S. Wain-Hobson, E. Domingo 
and C. López Galíndez. 

60 Workshop on Abscisic Acid Signal 
Transduction in Plants. 
Organizers : R. S. Quatrano and M. 
Pages. 

61 Workshop on Oxygen Regulation of 
Ion Channels and Gene Expression. 
Organizers: E. K. Weir and J. López
Barneo. 

62 1996 Annual Report 

63 Workshop on TGF-~ Signalling in 
Development and Cell Cycle Control. 
Organizers: J. Massagué and C. Bemabéu. 

64 Workshop on Novel Biocatalysts. 
Organizers : S. J . Benkovic and A. Ba
llesteros. 
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65 Workshop on Signa! Transduction in 
Neuronal Development and Recogni
tion. 
Organizers: M. Barbacid and D. Pulido. 

66 Workshop on 100th Meeting: Biology at 
the Edge of the Next Century. 
Organizer : Centre for lnternational 
Meetings on Biology, Madrid. 

67 Workshop on Membrane Fusion. 
Organizers: V. Malhotra and A. Velasco. 

68 Workshop on DNA Repair and Genome 
lnstability. 
Organizers: T. Lindahl and C. Pueyo. 

69 Advanced course on Biochemistry and 
Molecular Biology of Non-Conventional 
Yeasts. 
Organizers: C. Gancedo, J. M. Siverio and 
J. M. Cregg. 

70 Workshop on Principies of Neural 
lntegration. 
Organizers: C. D. Gilbert, G. Gasic and C. 
Acuña. 

71 Workshop on Programmed Gene 
Rearrangement: Site-Specific Recom
bination. 
Organizers: J . C. Alonso and N. D. F. 
Grindley. 

72 Workshop on Plant Morphogenesis. 
Organizers: M. Van Montagu and J . L. 
Mico l. 

73 Workshop on Development and Evo
lution. 
Organizers: G. Morata and W. J . Gehring. 

*74 Workshop on Plant Viroids and Viroid
Like Satellite RNAs from Plants, 
Animals and Fungi. 
Organizers: R. Flores and H. L. Sanger. 

75 1997 Annual Report. 

76 Workshop on lnitiation of Replication 
in Prokaryotic Extrachromosomal 
Elements. 
Organizers: M. Espinosa, R. Díaz-Orejas, 
D. K. Chattoraj and E. G. H. Wagner. 

77 Workshop on Mechanisms lnvolved in 
Visual Perception. 
Organizers: J . Cudeiro and A. M. Sillita. 

78 Workshop on Notch/Lin-12 Signalling. 
Organizers: A. Martínez Arias, J . Modolell 
and S. Campuzano. 

79 Workshop on Membrane Protein 
lnsertion, Folding and Dynamics. 
Organizers: J . L. R. Arrondo, F. M. Goñi , 
B. De Kruijff and B. A. Wallace. 

80 Workshop on Plasmodesmata and 
Transport of Plant Viruses and Plant 
Macromolecules. 
Organizers : F. García-Arenal , K. J . 

Oparka and P.Palukaitis. 

81 Workshop on Cellular Regulatory 
Mechanisms: Choices, Time and Space. 
Organizers: P. Nurse and S. Moreno. 

82 Workshop on Wiring the Brain: Mecha
nisms that Control the Generation of 
Neural Specificity. 
Organizers : C. S. Goodman and R. 
Gallego. 

83 Workshop on Bacteria! Transcription 
Factors lnvolved in Global Regulation. 
Organizers: A. lshihama, R. Kolter and M. 
Vicente. 

84 Workshop on Nitric Oxide: From Disco
very to the Clinic. 
Organizers: S. Moneada and S. Lamas. 

85 Workshop on Chromatin and DNA 
Modification: Plant Gene Expression 
and Silencing. 
Organizers: T. C. Hall , A. P. Wolffe, R. J . 

Ferl and M. A. Vega-Palas. 

86 Workshop on Transcription Factors in 
Lymphocyte Development and Function. 
Organizers: J . M. Redondo, P. Matthias 
and S. Pettersson. 

87 Workshop on Novel Approaches to 
Study Plant Growth Factors. 
Organizers: J. Schell and A. F. Tiburcio. 

88 Workshop on Structure and Mecha
nisms of Ion Channels. 
Organizers: J. Lerma, N. Unwin and R. 
MacKinnon. 

89 Workshop on Protein Folding. 
Organizers: A. R. Fersht, M. Rico and L. 
Serrano. 
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90 1998 Annual Report. 

91 Workshop on Eukaryotic Antibiotic 
Peptides. 
Organizers: J. A. Hoffmann , F. García
Oimedo and L. Rivas . 

92 Workshop on Regulation of Protein 
Synthesis in Eukaryotes. 
Organizers: M. W. Hentze, N. Sonenberg 
and C. de Haro. 

93 Workshop on Cell Cycle Regulation 
and Cytoskeleton in Plants. 
Organizers: N.-H . Chua and C. Gutiérrez. 

94 Workshop on Mechanisms of Homo
logous Recombination and Genetic 
Rearrangements. 
Organizers: J . C. Alonso, J. Casadesús, 
S. Kowalczykowski and S. C. West. 

95 Workshop on Neutrophil Development 
and Function. 
Organizers : F. Mollinedo and L. A. Boxer. 

96 Workshop on Molecular Clocks. 
Organizers : P. Sassone-Corsi and J . R. 
Naranjo. 

97 Workshop on Molecular Nature of the 
Gastrula Organizing Center : 75 years 
after Spemann and Mangold. 
Organizers: E. M. De Robe rti s and J . 
Aréchaga. 

98 Workshop on Telomeres and Telome
rase: Cancer , Aging and Genetic 
lnstability. 
Organizar: M. A. Blasco. 

99 Workshop on Specificity in Ras and 
Rho-Mediated Signalling Events. 
Organizers: J. L. Bos, J. C. Lacal and A. 

Hall. 

100 Workshop on the Interface Between 
Transcription and DNA Repair, Recom
bination and Chromatin Remodelling. 
Organizers: A. Aguilera and J. H. J . Hoeij
makers. 

101 Workshop on Dynamics of the Plant 
Extracellular Matrix. 
Organizers: K. Roberts and P. Vera. 

102 Workshop on Helicases as Molecular 
Motors in Nucleic Acid Strand Separa
tion. 
Organizers: E. Lanka and J . M. Carazo. 

103 Workshop on the Neural Mechanisms 
of Addiction. 
Organizers: R. C. Malenka, E. J. Nestler 
and F. Rodríguez de Fonseca. 

104 1999 Annual Report. 

105 Workshop on the Molecules of Pain: 
Molecular Approaches to Pain Research. 
Organizers: F. Cervero and S. P. Hunt. 

106 Workshop on Control of Signalling by 
Protein Phosphorylation. 
Organizers: J. Schlessinger, G. Thomas, 
F. de Pablo and J . Mosca!. 

1 07 Workshop on Biochemistry and Mole
cular Biology of Gibberellins. 
Organizers: P. Hedden and J. L. García
Martinez. 

1 08 Workshop on lntegration of Transcrip
tional Regulation and Chromatin 
Structure. 
Organizers: J . T. Kadonaga, J . Ausió and 
E. Palacián. 

109 Workshop on Tumor Suppressor Net
works. 
Organizers: J . Massagué and M. Serrano. 

110 Workshop on Regulated Exocytosis 
and the Vesicle Cycle. 
Organizers : R. D. Burgoyne and G. Álva
rez de Toledo. 

111 Workshop on Dendrites. 
Organizers: R. Yuste and S. A. Siegel
baum. 

112 Workshop on the Myc Network: Regu
lation of Cell Proliferation, Differen
tiation and Death. 
Organizers: R. N. Eisenman and J. León. 

11 3 Workshop on Regulation of Messenger 
ANA Processing. 
Organizers: W. Keller, J . Ortin and J. 
Val cárcel. 

114 Workshop on Genetic Factors that 
Control Cell Birth, Cell Allocation and 
Migration in the Developing Forebrain. 
Organizers: P. Rakic, E. Soriano and A. 
Álvarez-Buylla. 
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115 Workshop on Chaperonins: Structure 
and Function. 
Organizers: W. Baumeister, J. L. Garras
cosa and J. M. Valpuesta. 

116 Workshop on Mechanisms of Cellular 
Vesicle and Viral Membrane Fusion. 
Organizers: J. J. Skehel and J. A. Melero. 

117 Workshop on Molecular Approaches 
to Tuberculosis. 
Organizers: B. Gicquel and C. Martín. 

118 2000 Annual Report. 

119 Workshop on Pumps, Channels and 
Transporters: Structure and Function. 
Organizers: D. R. Madden, W. Kühlbrandt 
and R. Serrano.om 

120 Workshop on Cmon Molecules in 
Development and Carcinogenesis. 
Organizers: M. Takeichi and M. A. Nieto. 

121 Workshop on Structural Genomics 
and Bioinformatics. 
Organizers : B. Honig , B. Rost and A. 
Valencia. 

22 Workshop on Mechanisms of DNA
Bound Proteins in Prokaryotes. 
Organizers: R. Schleif, M. Coll and G. del 
Solar. 

123 Workshop on Regulation of Protein 
Function by Nitric Oxide. 
Organizers: J. S. Stamler, J. M. Mato and 
S. Lamas. 

24 Workshop on the Regulation of 
Chromatin Function. 
Organizers: F. Azorín, V. G. Corees, T. 
Kouzarides and C. L. Peterson. 

125 Workshop on Left-Right Asymmetry. 
Organizers: C. J. Tabin and J. C. lzpisúa 
Belmonte. 

126 Workshop on Neural Prepatterning 
and Specification. 
Organizers: K. G. Storey and J. Modolell. 

127 Workshop on Signalling at the Growth 
Cone. 
Organizers: E. R. Macagno, P. Bovolenta 
and A. Ferrús. 

128 Workshop on Molecular Basis of lonic 
Homeostasis and Salt Tolerance in 
Plants. 
Organizers: E. Blumwald and A. Rodríguez
Navarro. 

129 Workshop on Cross Talk Between Cell 
Division Cycle and Development in 
Plants. 
Organizers: V. Sundaresan and C. Gutié
rrez. 

130 Workshop on Molecular Basis of Hu
man Congenital Lymphocyte Disorders. 
Organizers: H. D. Ochs and J. R. Re
gueiro. 

131 Workshop on Genomic vs Non-Genomic 
Steroid Actions: Encountered or Unified 
Views. 
Organizers: M. G. Parker and M. A. Val
verde. 

132 2001 Annual Report. 

133 Workshop on Stress in Yeast Cell Bio
logy ... and Beyond. 
Organizer: J. Ariño. 

134 Workshop on Leaf Development. 
Organizers: S. Hake and J. L. Micol. 

135 Workshop on Molecular Mechanisms 
of lmmune Modulation: Lessons from 
Viruses. 
Organizers: A. Alcami , U. H. Koszinowski 
and M. Del Val. 

136 Workshop on Channelopathies. 
Organizers : T. J . Jentsch , A. Ferrer
Montiel and J. Lerma. 

137 Workshop on Limb Development. 
Organizers: D. Duboule and M. A. Ros. 

138 Workshop on Regulation of Eukaryotic 
Genes in their Natural Chromatin 
Context. 
Organizers: K. S. Zaret and M. Beato. 

139 Workshop on Lipid Signalling: Cellular 
Events and their Biophysical Mecha
nisms. 
Organizers: E. A. Dennis, A. Alonso and l. 
Varela-Nieto. 

140 Workshop on Regulation and Functio
nallnsights in Cellular Polarity. 
Organizers: A. R. Horwitz and F. Sán
chez-Madrid. 
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141 Workshop on The Structure of the 
Cortical Microcircuit. 
Organizers: R. Yuste , E. M. Callaway and 
H. Markram. 

142 Workshop on Control of NF·KB Signa! 
Transduction in lnflammation and lnnate 
lmmunity. 
Organizers: M. Karin, l. M. Verma and J. 
Moscat. 

143 Workshop on Engineering RNA Virus 
Genomes as Biosafe Vectors. 
Organizers: C. M. Rice, W. J. M. Spaan 
and L. Enjuanes. 

144 Workshop on Exchange Factors. 
Organizers: X. R. Bustelo , J. S. Gutkind 
and P. Crespo. 

145 Workshop on the Ubiquitin-Proteasome 
System. 
Organizers: A. Ciechanover, D. Finley, T. 
Sommer and C. Mezquita. 

146 Workshop on Manufacturing Bacteria : 
Design, Production and Assembly of 
Cell Division Components. 
Organizers: P. de Boer, J. Errington and 
M. Vicente. 

147 2002. Annual Report. 

148 Workshop on Membranes, Trafficking 
and Signalling during Animal Develop· 
ment. 
Organizers: K. Simons, M. Zerial and M. 
González-Gaitán. 

149 Workshop on Synaptic Dysfunction and 
Schizophrenia. 
Organizers: P. Levitt, D. A. Lewis and J . 

DeFelipe. 

150 Workshop on Plasticity in Plant 
Morphogenesis. 
Organizers: G. Coupland, C. Fankhauser 
and M. A. Blázquez. 

151 Workshop on Wnt Genes and Wnt 
Signalling 
Organizers: J. F. de Celis , J . C. lzpizúa 
Belmonte and R. Nusse. 

Out of Stock. 
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The Centre for International Meetings on Biology 

was created within the 

Instituto Juan March de Estudios e Investigaciones, 
a prívate foundation specialized in scientific activities 

which complements the cultural work 

of the Fundación Juan March. 

The Centre endeavours to actively and 

sistematically promote cooperation among Spanish 

and foreign scientists working in the field of Biology, 

through the organization of Workshops, Lecture 

Courses, Semjnars and Symposia. 

From 1989 through 2002, 

a total of 176 meetings, 

all dealing with a wide range of 

subjects of biological interest, 

were organized within the 

scope of the Centre. 

Instituto Juan March (Madrid)



The lectures summarized in th is publication 
were presented by their authors at a workshop 
held on the 71

/¡ th rough the 9rh of April, 2003, 
at the Instituto Culbenkian de Ciéncia. 

A/l published articles are exact 
reproduction of author's text. 

There is a limited edition of 400 copies 
of this volume, available free of charge. 


