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S| ° gr ®&ndoosne or disease

A systemic autoimmune disease
A Auto-immune epithelitis

Epidemiology :
A Prevalence : 0.06 to 1/1000
A Sex ratio: 9women /1 man

Primary or associated to :
RA

Lupus
Dermatopolymyositis
scleroderma

>» >» I>» >

Cornec and Chiche. Ann Rheum Dis 2015.
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A Profound drecrease of quality of life



Complications

[ Serious complications }
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[ Other complications }
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The immunological mechanisms of S| °© gr e n

The type 1 IFN signature and its origin
The type 2 IFN signature and its origin
The B-cell activation and its origin
The cellular actors

The mechanisms of lymphomagenesis
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Variants at multiple loci implicated in both innate and
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Genetic association of genes involved In

the type 1 IFN pathway

Immune complexes (IC)
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Activation of IFN pathways and plasmacytoid
dendritic cell recruitment in target organs
of primary Sjégren’s syndrome

Jacques-Eric Gottenberg*®, Nicolas Cagnard®™®, Carlo Lucchesi'®, Franck Letourneur?, Sylvie Mistou®, Thierry Lazure®,
Sebastien Jacques®’, Nathalie Ba®%, Marc Ittah*, Christine Lepajolec’, Marc Labetoulle!, Marc Ardizzone' ", Jean Sibilia**,
Catherine Fournier?, Gilles Chiocchia***, and Xavier Mariette* 14

Presence of plasmacytoid cells in
salivary glands of patients
CD123 (top)

BDCAZ2 (bottom
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IFN signature and

phenotype
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What drives this interferon signature ? Viral triggers ?

Epstein Barr Virus:
A Detection of EBV in tissue biopsies from patients with pSS
Saito et al JEM 1989

Retrovirus: HTLV-1: Mariette et al, AJM 1991

A Link between HTLV-1 and pSS in Japan
Terada et al, Lancet, 1994

Hepatitis C Virus:
A Salivary lymphoid infiltrate in HCV-infected patients

Haddad et al, Lancet, 1992
Coxsackievirus:

A Controversial results Gottenberg et al, A&R, 2006
Triantafyllopoulou A et al, A&R, 2004

Abnormal expression of endogeneous retroviral sequences

A i.e. LINE or ALU sequences
A By epigenetic dysregulation (i.e. demethylation) ?
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BRIEF DEFINITIVE REPORT

Epstein-Barr virus (EBV)—encoded small
RINA is released from EBV-infected cells and
activates signaling from toll-like receptor 3

The majority of the released EBER RNA from EBV exists as a complex with
La/SSB and the compigxJskstimuiatarymasl tddnca,! Misako Matsumoto,?

Takashi Ebihara.? Tsukasa Seva.? Shosuke Imai.?> Mikiva Fuiieda.* _ ]
and EBV-HLH. We also investigated the role of EBER on (Fig. 4 D),

the activation of TLR3. Results from RT-PCR assays re-  expression
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SCIENCE sciencemag.org 23 OCTOBER 2015 « VOL 350 ISSUE 6259

The Ro60 autoantigen binds endogenous retroelements and
regulates inflammatory gene expression

T. Hung et al.

Science 330, 455 (2015);

DOI: 10.1126/science.aac7442

This copy is for your personal, non-commercial use only.

If you wish to distribute this article to others, you can order high-quality copies for your
colleagues, clients, or customers by clicking here.
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A RNA sensor: RIG-1 A MVAS

HUMORAL IMMUNITY

MAVS, cGAS, and endogenous
retroviruses in T-independent
B cell responses

Ming Zeng,' Zeping Hu,”* Xiaolei Shi,>* Xiaohong Li," Xiaoming Zhan," X
Jianhui ‘deg,l * Jin Huk Choi,’ Kuan-wen Wang,' Tmnd, Purrington,' Mias
Maggy Fina,' Ralph J. DeBerardinis,” Eva Marie Y. Moresco,' Gabriel Pede:
Gerald M. McInerney,” Gunilla B. Karlsson Hedestam,” Zhijian J. Chen,“*

Multivalent molecules with repetitive structures including bacterial capsul
polysaccharides and viral capsids elicit antibody responses through B cell
(BCR) crosslinking in the absence of T cell help. We report that immunizat
these T cell-independent type 2 (Tl-2) antigens causes up-regulation of er
retrovirus (ERV) RNAs in antigen-specific mouse B cells. These RNAs are «
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A 2- Hypothesis: Since no exogenic nucleic acid is introduced, stimulation of
endogenous retroviral sequences by immunization with TI-2 Ag, which is

mandatory for IgM response

drive NF-x B activation needed for the TI-2 anti-
body response. We found that anti I=M failad
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Type 1 but also type 2 IFN

SNP N(subject Odds
Population /controls) ratio 95%IC Reference
rs7574865 Korman et al.
USA 124/1112 1,46 1,09-1,97 Genes and Immun 2008
rs7582694 Nordmark et al.
Scandinavia 368/711 1,41 1,14-1,73 Genes and Immun 2008
rs7582694 Miceli-Richard et al
France 378/635 1,57 1,27-1,93 Genes and Immun 2010
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Type 1 but also type 2 IFN

Sicca 79 (Typel)

Sicca 38 (Type ll)

Sicca 6 (Type I/1l)

Type I IFN Type II IFN Type I and type 11
5 SS feature (n=9) (n=11) mixed IFN (n=11)
IELEa Categorical variablest
Female 9 (100) 10 (91) 9 (82)
Caucasian 6 (67) 4 (36) 7 (64)
Asian/Pacific Islander 3 (33) 4 (36) 2 (18)
WBCs 4,000/l 4 (44) 3(27) 5 (45)
IgG =1,445 mg/dl 8 (89) 7 (64) 10 (91)
IgA =400 mg/dl 4 (44) 3(27) 2 (18)
ANA titer =1:320 6 (67) 9 (82) 10 (91)
Rheumatoid factor 5 (56) 9 (82) 9 (82)
Anti-SSA 9 (100) 11 (100 10 (91)
[ _— e e
C4 <16 mg/dl 0 5 (45) 2 (18)
Dry eye symptoms 9 (100} 10 (5T 1T (100}
Dry mouth symptoms 9 (100) 10 (91) 11 (100)
Continuous variablest

LSG focus score 2.6 (2.1-2.85

rate. ml/S minutes . .
0SS score, maximum of both eyes 5 (2.5-10)

Hall et al. A&R 2015 g g ey S Gy




NK cells could be the type 2 IFN - secreting cells
Genetic association with a SNP of NKp30 and hyperexpression and function of Nkp30

574 pSS cases (340 SSAB+, 233 SSAB-) and 451 ‘E 50
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Poly (I:C) stimulation worsens mouse models of Sjogren
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B- cell activationin S]] ° gr enos

Moutsopoulos et al J Immunol 1983

0 Immunoglobulin level _ |
Youinou et al Clin Exp Rheumatol 1988
H serum Iight chain level Gottenberg et al Ann Rheum Dis 2006
. . Michaski et al N Engl J Med 1975
D betaz mlcroglobulln level Gottenberg et al Ann Rheum Dis 2005
Presence Of ectopic germinal Theander et al. Ann Rheum Dis. 2011
) : Gottenberg et al PlosOne 2013
centers in 20% Of pat|ents Quartuccio et al Rheumatology 2013
A 10 to 20 fold increased risk
of lymphoma
115 1 HLA
85
55 4
~ IRF5 Lessard et al. Nat Genet 2013;45:1284-92.
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The BAFF system

e IFNg
IFNa I1L-10

BAFF
SBAFF 'M

BR3 [ BCMA|TACI

B lymphocyte

APRIL

Survival
> Antibody
secretion

BCR



BAFF Transgenic mice

Biological features

A Increase in peripheral B cells

A Increase in serum Ig

A Increase in serum auto-antibodies (RF, Anti-
DNA)

Clinical features

A Autoimmune glomerulonephritis

A Polyarthritis

A Auto-immune Sialadenitis

A B-cell lymphoma x2 (x30 in TNF ko mice)

Mackay, J Exp Med 1999; Khare, PNAS 2000; Groom, JCI 2002; Batten JI 2004



BLys, ng/mi

Involvement of BAFF ( BLyS) in pathogeny of SS and induction of
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SHORT COMMUNICATION

Viruses induce high expression of BAFF by salivary gland
epithelial cells through TLR- and type-1 IFN-dependent
and -independent pathways

Marc Ittah’, Corinne Miceli-Richard”, Jacques-Eric Gottenberg’,
Jérémie Sellam’, Pierre Eid®, Pierre Lebon®, Coralie Pallier®,

s 29 . . I
Christine Lepajolec” and Xavier Mariete Eur J Immunol 2008; 38:1058-64

B-cell-activating factor expressions in salivary
epithelial cells after dsRNA virus infection depends
on RNA-activated protein kinase activation

Mare Ittah’, Corinne Miceli-Richard’, Jacques-Eric
Gottenberg', Jérémie Sellam’, Christine Lepajolec® and Xavier Mariette’

Eur J Immunol 2009; 39:1271-9
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IL-21

. . . . . v wuriswaitiu 1./UZ U.LOU 1.£210 WU Z..
ethanol. The sections were incubated for 30 minu '
room temperature with blocking solution containingrgct IL-21 (pg/ml) 0.001 0.000 0.000 to O
mal sera and avidin block (Vector Laboratories, B IgG1 (ug/ml) 0.013 0.004 0.004 to O\

game, CA, USA), and then incubated overnight z:rOdUCUO
with either anti-1L-21 (Santa Cruz Technology

Santa Cruz, CA, USA) or anti-IL-21R, both of \

were diluted 1:100 (R&D Systems, Minneapolis, MlethOdS
USA). Mouse IgG or goat IgG served as isotype coigylts

*SE: standard error.
Cl: confidence interval; Ig: immunoglobin; IL: interleukin.

1]

The slides were washed for 5 minutes, followed by "
minute incubation with biotinylated anti-rabbit melusmn
biotinylated anti-goat IgG (Vector). Following a 15

ute wash, the slides were incubated for 1 h with I .
radish peroxidase-conjugated avidin-biotin by usir)dUCtlon
Vectastain ABC Elite (Vector). The stain was de\-'eerials and

by using diaminobenzidine substrate (DAKO, Cs
Qnods

(a)

teria, CA, USA). Counterstaining was performe
hematoxylin. Enumeration of IL-21-positive cell{jents Control
performed in the vicinity of LSG lymphocytic infilt

and in the interstitium. One lymphocytic focus per

men was randomly selected for enumerating the nnples
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SGEC and B cells

Salivary Culture Salivary gland epithelial
gland biopsy 15 to 21 days cells

Epcam+
CD90-

Riviere et al, EWRR 2019



