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In May of this year, the annual cytokine meeting organized by the French Society

of Immunology was held for the second time in Le Croisic on Brittany's coast. The

Toll-like/interleukin (IL)-1 receptor family and cytokine/virus interactions were

the major topics chosen for presentations in plenary sessions, while selected

short communications and posters were open to other fields of investigation.

The opening session dealt with the Toll-like receptor (TLR) family. In his brilliant

introductory lecture based on the genetic data presently available, Fernando

Bazan (DNAX, Palo Alto, CA) compared the evolution of these molecules in

different species. He emphasized their crucial role in dorso-ventral polarization

and anti-fungal immunity of Drosophila, as well as its importance in mammalian

host defense. TLRs are type 1 membrane proteins analogous to the toll gene

initially described in Drosophila. Ten human and twelve murine TLRs have been

cloned to date. They all share a leucine-rich motif (LRR) in their extracellular

domain, a single transmembrane domain and an intracellular sequence

responsible for signal transduction. Receptor binding activates the nuclear

factor (NF)-kappaB pathway and results in the induction of a variety of effector

genes. The structure of TLRs and adapter molecules like MyD88 is characterized

by a TIR (Toll-like IL-1R) domain common to many species. It has been useful in

establishing the phylogenic relationship between TLRs. F. Bazan emphasized the

variety of ligands recognized by TLRs, in spite of their similar structure, a feature

they share with major histocompatibility complex molecules. To illustrate this

notion, he took the example of TLR-4, which is an endotoxin sensor. The

activation of this receptor does not occur in response to LPS alone, but requires

LPS-binding protein (LBP) and CD14. Other adapter molecules, such as the

recently discovered MD-2 protein can also confer responsiveness to endotoxin

upon binding. F. Bazan noted that direct recognition between TLRs and their

endogenous ligand has not yet been demonstrated in vivo for mammals, even

though the protein termed Noggins might be a homologue of the ligand of

Drosophila Toll Spaetzle (Spl). The TLR family is the prototypic example of how

innate immunity can initiate acquired immune responses by communicating its

biological evaluation of a foreign antigen.

Jean-Luc Imler (UPR CNRS 9022, Strasbourg) presented a very complete

overview of the present understanding of Toll receptors in Drosophila. The

9 different Toll receptor subtypes induce an intracellular signaling pathway

leading to phosphorylation of molecules homologous to the NF-kappaB system,

like Dorsal, Dif, Relish, Cactus&ldots; The activation of this transduction
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pathway results in increased transcription of antimicrobial peptides, like

drosomycin and diptericin, the expression of which is controlled through Toll and

IMD (Immune Deficiency) activation, respectively. The defense against Gram-

positive bacteria and natural fungal infections involves Toll signaling, whereas

Gram-negative bacteria are eliminated through the IMD pathway. Based on

recent advances in the comprehension of the immune response in Drosophila, JL

Imler proposed a model to explain how the insect could sense infection. Loss-of-

function mutations have established that Toll does not function as a pattern

recognition receptor but has to be activated through a cleaved form of the

cytokine Spaetzle (Spl) (1). Other mutations revealed that fungi activate a novel

serine protease encoded by the persephone gene which cleaves Spl and thus

activates the Toll pathway (2). Gram-positive bacteria activate the same

pathway through a circulating peptidoglycan recognition protein, PGRP-SA, and

Gram-negative bacteria use PGRP-LC, which acts upstream of the imd gene (3,

4). JL Imler concluded his presentation with a comparison between Toll

receptors and TLRs, pointing out that Drosophila contains a family of PGRP

which plays a critical role in the detection of infection.

The third speaker, Nathalie Thieblemont (UMR CNRS 8603, Paris), focused her

talk on lipopolysaccharides (LPS) and TLR-4. LPS, present in the outer

membrane of Gram-negative bacteria, must first interact with a complex of

proteins to become effective as an inducer of cellular activation. First, LPS-

binding protein (LBP) catalyses its transfer to membrane-bound or soluble CD14,

a lipid binding protein that facilitates the interactions between LPS and cell

components but does not allow signal transduction. Another adapter protein,

MD-2, is retained on the cell surface through interaction with TLR-4, which

represents the signaling subunit of the complex involved in the recognition of

LPS. In the first part of her talk, N. Thieblemont stressed the fact that depending

on its molecular structure LPS can interact with TLR-2 or TLR-4 and behave like

an agonist or an antagonist. Other molecules, such as heat shock protein (Hsp)

and mycobacterial phosphatidyl-inositol mannosides (PIMs) are also

susceptible to activate the TLR-4 pathway. Furthermore, some extracts

containing lipoteichoic acids (LTA) depend on TLR-2 for their activity whereas

others inhibit TLR-4 signaling. N. Thieblemont underlined the fact that there are

still many open questions concerning the complex interactions of endotoxin and

protein complexes allowing the induction of defense mechanisms. In the second

part of her communication she presented results concerning TLR-4 and NKT

cells. She showed that migration of NKT cells into lesions is induced not only by

2026/10/21 11:08 JLE — European Cytokine Network — Meeting report of the “Club Cytokine” (French Society of Immunology) meeting, in Le C…

https://www.jle.com/en/revues/ecn/doc/meeting-report-of-the-club-cytokine-french-society-of-immunology-meeting-in-le-croisic-france_11221/jle_… 3/12



PIMs of Mycobacterium tuberculosis (5) but also by a variety of glycolipids from

pathogens, such as LPS or LTA. TLR-4 is effectively expressed by NKT cells and

required for their recruitment to inflammatory sites, as demonstrated by its

inhibition in the presence of a TLR-4 antagonist. These results were confirmed

in TLR-4 deficient mice, since NKT cells were not recruited to the site of

inflammation in this strain.

The last speaker, Paulo Vieira (URA CNRS 1961, Paris) discussed the expression

and activation of Toll-like receptors, specifically TLR-7. The latter is displayed on

different spleen cell subsets, namely IgM-positive B cells and plasmacytoid

dendritic cells (PDC), but not on T cells, monocytes and NK cells. TLR-

7 expression increases during B cell differentiation and both PDC and B cells

express high levels of TLR-7 and TLR-9, which respond directly to synthetic

oligodeoxynucleotides containing a CpG motif (CpG ODN). In CpG ODN-

stimulated PDC and B cells, TLR-9 expression decreased rapidly, as opposed to

TLR-7 that was upregulated in PDC and decreased in B cells (6). P. Vieira

concluded his presentation by providing us with some data on the recently

developed TLR-7-/- mice. This deficiency does apparently not impair the

differentiation process or modify the number of both B cells and PDC. P. Vieira is

presently screening TLR-7 + cells for potential ligands, since the identity of the

naturally occurring partner of this receptor remains elusive.

Short oral presentations closed this session on the TL/IL-1 receptor family. The

talk of B. Abel et al. concerned the requirement of TLR-4 in the control of chronic

Mycobacterium tuberculosis infection in mice. The data presented by S.C.

Gangloff et al, demonstrated the influence of LPS and lipid A structure on the

activation of murine macrophages via CD14 and TLR-4-dependent or -

independent pathways. A paper by E. Schneider et al, showed that pro-Th1

cytokines promote Fas-dependent apoptosis of immature peripheral basophils.

I. Dorval et al, presented a study on LIF-R that is expressed in a short

dysfunctional form by germinal cells engaged in meiosis. The next talk by D.

Derouet et al., dealt with the secretion of the composite cytokines CLC/CLF and

CLC/solCNTFR. These data established that the secretion of these cytokines is

regulated by an N-glycosylation of CLC. In the last presentation, Y. Wittrand et al,

reported on the function of osteoprotegerin in the regulation of the expression

of the protease responsible for osteoclast resorption.

The second session of this meeting focused on current events about cytokines.
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F. Dautry (UPR CNRS 1983, Villejuif, France) started this session with an overview

on expression regulation mechanisms by double strand (ds) RNAs and their

utilisation in functional genomic, applicable to cytokines study. After an

introduction about the physiological role of these dsRNAs and their

development as a new technology, F. Dautry focused our attention on their

potential utilisation for mammalian cell culture study. One reef of this

technology is that dsRNAs induce a strong interferon type response in these

cells, limiting their application to embryonic stem cells, less inductive in

interferon. Until now, nevertheless, numerous genes have been inactivated in

mammalian cells, allowing a saving of time in functional genomic study, even if

this inhibition is never complete. However, it is still difficult today to use this

technology, especially because of the difficulty for dsRNAs to penetrate in cells

and because of the delicate choice of the expression vector.

S. Dupuis (INSERM U550, Paris, France) emphasised the implication of the

transcription factor STAT1 in antimycobacterial and antiviral immunity.

Effectively, a Mendelian susceptibility to mycobacterial infections exists.

Following infection, mycobacteria are phagocytated by macrophages which

subsequently secrete interleukin-12 (IL-12). This cytokine acts on NK T cells

which in turn secrete interferon g (IFNg). Finally, IFNg acts on macrophages to

eliminate mycobacteria through the STAT1 signalling pathway. Several mutations

have been observed in patients affected by mycobacterial infections,

particularly on IL-12, IL-12Rb1, IFNgR1, IFNgR2 and STAT1. IFNg homodimeres

binding on IFNgR1 lead to the homodimerization and the recruitment of IFNgR2.

Subsequently, JAK kinases are activated and phosphorylate STAT1 transcription

factors. Then, phosphorylated STAT1 proteins can homodimerize and

translocate to the nucleus to activate the transcription of specific genes. An

attenuated nuclear translocation of STAT1 homodimeres has been observed in

response to IFNg in a female patient. This phenotype was similar to that

observed in patients displaying a mutation on gIFNR1 gene. Following IFNa

binding on its receptor, STAT1 is also recruited. After phosphorylation, STAT1 can

be homodimerised but equally heterotrimerised to form STAT1/STAT3/p48

trimeres. In this patient, an attenuated nuclear translocation of STAT1

homodimeres was also observed in response to aIFN, with no abnormalities in

heterotrimeres translocation. Sequence genome analysis of the patient

indicated the existence of a heterozygote mutation in STAT1 gene in position

706. Effectively, several patients were carrying a similar mutation in the cohort.

Then, transfection experiments have been performed using the mutated allele.
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In response to IFNg or IFNa, no nuclear translocation of STAT1 homodimeres was

observed. This led to the conclusion that the observed phenotype to IFNg

(antibacterial immunity) is dominant, whereas the phenotype observed to an

IFNa (antiviral immunity) response is recessive.

The third speaker, Eric Lelièvre (INSERM U564, Angers, France) presented the

characterization of a new cytokine receptor related to gp130 and called GPL (for

" g130 like receptor "). Gp130 is the shared receptor chain of the IL-6 cytokine

family of receptors. GPL cDNA has been cloned based on its homologies with

gp130 genomic sequence. mRNAs are expressed in glioblastoma and melanoma

cell lines. It can also be detected in freshly isolated monocytes and dendritic

cells. Like all members of type I receptors family, GPL contains conserved

motives in its sequence, like the WSXWS box in its extracellular domain. Different

isoforms have been identified, a long one and a short one, with an almost

completely truncated intracellular domain. A philogenetic tree and a protein

modelling study confirmed the homology level between the GPL and gp130.

Western blotting experiments allowed the detection of a 98 kDa receptor. Finally,

real time quantitative PCR experiments have been performed and showed that

this new receptor expression was strongly upregulated by IFNg in freshly

isolated dendritic cells. Identification of its cognate ligand is under

investigation.

The last plenary session focused on cytokines and viruses. Nanou Pham (Hôpital

Beaujon, Clichy, France) emphasised the role of cytokines in response to

hepatite B virus (HBV). In patients affected by acute B hepatitis, CD8 T cells play

a major role in HBV infected hepatocytes lysis, through Fas/FasL pathway.

Furthermore, some cytokines, particularly IFNg, TNFa and IFNa/b play a crucial

role in virus elimination through posttranscriptional mechanisms, inhibiting gene

expression and HBV replication. Moreover, inflammatory response, implicating

IFNg but equally CXC chemokines IP-10 and MIG, induces serious hepatic lesions

observed in patients affected by acute or chronic hepatitis.

The second speaker, Augustin Valenzuela (Institut Pasteur, Paris, France)

presented an overview on chemokines and anti-viral response, with the exemple

of human immunodeficiency virus (HIV). Chemokines play different biological

roles in vivo, particularly in the development of embryonic and immune system.

These proteins equally orchestrate immunologic and inflammatory responses.

Chemokine receptors are equally numerous and can be shared by different
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chemokines, explaining partly redundancy and pleiotropy of these proteins.

Chemokines and their receptors are implicated in a number of diseases and

particularly viral infections. Some viruses use the chemokine system as a

toolbox for facilitating different steps in infection and pathogenesis. Viruses

have thoroughly corrupted the chemokine system through molecular mimicry of

proteins implicated in chemokine system. To date, more than 30 distinct virally

encoded chemokines and chemokine receptor mimics have been identified, and

the HIV is one of them.

The third speaker, Karl-Joseph Kallen (Christian Albrecht Universität, Kiel,

Germany) presented a viral cytokine, the viral interleukin-6 (vIL-6). This cytokine

is produced by cells infected by HHV-8 virus and is encoded by the virus genome.

Like IL-6, vIL-6 acts through the transducing subunit gp130. vIl-6 is active on

CD34 cells and induces STAT3 phosphorylation on HepG2 cell lines.

Furthermore, vIL-6 is active on endothelial cells and can induce Kaposi sarcoma

cell lines proliferation

The last speaker, Daniel Olive (INSERM U119, Marseille) focused his talk on

viruses and TNF family, especially a newly identified TNF family member, LIGHT.

LIGHT is a costimulary molecule for T cells and binds to LTbR and herpes virus

entry mediator (HEVM) in vitro. LIGHT expression on T cells is regulated at

trancriptional and posttranscriptional levels. Furthermore, LIGHT is able to down-

modulate its own receptor expresssion. HEVM-LIGHT interaction also induces

the dendritic cells maturation. LIGHT can equally synergize with CD40L to

increase cytokine secretion, CTL priming or IFN-g production.

Short oral presentations on cytokines and viruses closed this session. The work

of Yamina Benasser and Elmostafa Bahraoui described the ability of HIV-1 Tat

protein to induce IL-10 production by human monocytes. Data presented by C.

Rogez demonstrated that IFN-t plays an anti-HIV activity mediated through IL-6.

A short presentation by J. Estaquier focused on the process CD4 T cell death

induced by HIV. S. Gagnard demonstrated that filamentous bacteriophage

induces rapid maturation of dendritic cells. M. Lisbonne demonstrated that

ligand-activated NK T lymphocytes promptly produce IL-3 and GM-CSF in vivo.

The last short presentation by E. Rippert focused on the role of protein G

signalling pathways in functional differentiation by T lymphocytes.
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