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EKITATAEYXH - METEKITAIAEYXH

1997-2000: 3° Avkero N. Toviog, fabudg arorvtnpiov: 19,4/20

2000-2007: Tuquo Broloyiog, Zyohn| Octikov Emotnuov, E6vikd kot

Kamodiotpraxo INavemotiuo Anvaov,

BaOpog mrvyiov: «Atov Kaldoy



2008-c1pepa: Exnévmon owaktopkng otatpipng oty Avocoloyio pe
0épa:  «Agtovpyki]  EkQpoom KOl ETOYOYN  TOV
EVOOKVTTAPL®V GLTOOVILYOVMV GTNV OVTOAVOGIO.
Ynrevbvvog: Kabnyntig A.I'.TGovpag
Epyoompio ITaboroywng duvororoyiog, latpucny Zyxohn,

EBvikd ko Kamoodiotplaxo [Moavemotiuo Adnvov.

EPI'AXIAKH EMIIEIPIA

Epyociokn enreipia 6€ 01006KaAA podnpuatoy

2003-2007: Tlpoetowacio vroymeiov IMavehadikdv Efetdoewv oto pobnparto:
Bioroyia I'evikng Tadeiag, Brodoyio Katevbvvong kot Xnueio Katevbovonc.

Merapdoseic (a6 Tnv Ayyikn etnv EAAnvikn YAO660)

1. Metdopaon tov kepaiaiov 1 tov Pipriov “Pathophysiology, Ivan Damjanov,
Saunders Elsevier” mov d1ddokeTon o6tovg Tprtoetelg @oumtés g latpikng

Yyolng tov [Navemomuiov ABnvav, yio Tig emotnpovikég ekddoelg [apioidvov

YIHOTPO®DIEX

L. 2009: '"Melhétn g eMEKTOONG TGV  OVTOAVOC®V OTOKPIGE®V HETO OO
avocomoinon Cowdv TpoTuT®V HE TOLG KVUPLOVG B kuttapikods enitomovs Tov
avtoavtryovov La/SSB " pe v vrootpi&n mg EAlnvikig Peopatoloyikig

Erapiac.



II. Evioyvon tov avOpdmivov gpgovntikod JSuvopkov pHECHO TG LAOTOINOoMG
dwdaktopkng €pevvag - «Hpakiertog II» yo v ekndvnon dwTping Kot to

£ 2010-2013

EENEX 'AQYYEX

1997: [Ttuyio Ayylkng yYAdooog
Certificate of Proficiency in English,

University of Cambridge

1998: [Mtoyio INoAlikng yAdooog
Certificat Pratique de Langue Frangaise,

Université de Paris-Sorbonne

1" Degré
EPITAXTHPIAKH EMIIEIPIA
2005-2006: Epyoompio Biokoyiag @Dvtikov Kvuttapov, Topéag

Botavikrg, Tunpa Broloyiag, Xyoln Octikdv Emotmuov,
Ebviké a1 Kamodiotpioxd Ilavemotiuo  Abnvov.
(Arevbovtng: Kab. Baciierog ['ahdnc)

Exnovnon omiouetikng epyoocios ue titho: «Meléty g
ODUUETOYNS TOV  OUOTHUOTOS THS — OKTIVOUDOOGIVHG — OTH

Aertovpyio. twv  otoudtwv tov @utod Vicia faba L.».



(YrevOvvog KaOnyntng: Booileiog Ialdtng)

2007-cnjpepa:  Epyactipro «Mopaxng Avocohoyiag Kot
Avocoiotonaforoyiagy kot Epyactiplo «Avocoynueiogy,
Tuquo TMaBoroykhg @vcroroyiog, latpikn ZyoAn, EOvikd
& Koamodwotpokd Ilavemomiuo ABnvov (AevBoviig:
Ka6. X.M. Movtedmovrog)
Exrnovnon o1voxropixng owpifng (Empiénwv KaOnyntng:

AL TCodgog)

I'NQXH EPTAXTHPIAKQN TEXNIKQN

Kvtrapikéc kaihépyereg

. Eyxa6idpvon kot pakpdypovn KaAMEPYELD U1 VEOTAAUCUATIKOV ETONAAKOV
KUTTAPIKAOV GEPAOV A0 GLEAOYOVOLS 00EVEG GOEVDY

. KaAlépyeia veomhaoHaTIKGOV ETONAMOKOV KOTTOPIK®OV 6elp®Vv (0mmg Hel a)

. Aokpacieg diéyepong Tov TLRs kot doKipocieg pe enidpacn e WWTEPPEPOVEG GE
EMONAMOKEG KOTTUPIKES GELPEG.

Avaivon VOUKAETKAV 0EEmV

. Amopovoon voukretkav oEémv (DNA, RNA)

. Avrtiotpoon petaypapin RNA (Reverse Transcription PCR)

. [Tocotwkn [Tpaypaticod-Xpovov aivcidmtn avtidopacn morvpepdons (QRT PCR)

. Aviyvevon avtidpdcewv petald voukieikav oéwv (DNA 1 RNA) kot tpmteivav

pe doxipacio aAlayng Tng KivnTikotnTos Katom niektpoedpnons (EMSA)



poteivikn avaivon

L]

ATOLOVOOT TPOTEVAOV GUUTEPIAAUPOVOUEVOV EIGTKAOV OVTIGOUATOV LE TN
YPNON GTNADV AVOGOGVYYEVELNG

[Tpogtoacio TPOTEVIKOV EKYLMOUATOV (TPOETOUAGIN OMK®OV, TUPNVIKAOV KoL
KUTTAPOTAAG LOTIKOV EKYVAIGUATOV Ad 16TOVG Kot KOTTOPO.)

XapaKTNPoHOg Kot TRVTOTOIN G TPOTEVAV LEGM NAEKTPOPIPNONG GE
amodtoktikés (Sodium-Dodecyl-Sulfate-Polyacrylamide-Gel Electrophoresis:
SDS PAGE) 1 un amodiataxtikég cuvinkeg (Native Electrophoresis)
Avocoamotinwon Katd Western (YpnOUYLOTOIOVTAS TV OVATTVEN XPDUATOG M
EVIOYLUEVO GLGTILATO YNUELOPOTAVYELNLS)

Avocokafilnon tpmteiviv

XapoKTNPIoHOG KOl TOGOTIKOTOINGN TPOTEIVOV e avOGOEVEDUATIKES OOKLUOGIES
otepedc eaong (Enzyme Linked ImmunoSorbent Assay: ELISA)

AvaAvon TG EKQPONG Kol EVIOTIONG TPMTEIVAOV GE JEIYLOTA IGTOV Kol

KUTTAP®V LE TN YPNON TEXVIKDV 0lVOGOIGTOYNUELNG KOl 0VOGOPHOPLGLLOV

XYMMETOXH XE XYNEAPIA

AvaKowvaeele og 01e0vn cuvEdpla

l.

EULAR 2009-ANNUAL EUROPEAN CONGRESS OF RHEUMATOLOGY

(Copenhagen, June 10-13, 2009). J.G. Routsias, N. Kyriakidis, M. Latreille, A.G.

Tzioufas Pathophysiology Department, Medical School, National University of Athens,



Athens, Greece. Antibodies targeting the RNA Recognition Motif (RRM) of La/SSB

cross-bind also the RNP autoantigen. Ann Rheum Dis 2009;68(Suppl3):373

2. 10" INTERNATIONAL SYMPOSIUM ON SJOGREN'S SYNDROME — (Brest,
France, 1-3 October 2009). J Routsias, N _Kyriakidis, R. Clancy, J. Buyon, A.G.
Tzioufas. Long-term evaluation of idiotypic and anti-idiopathic response to the major
epitope of La/SSB autoantigen in pregnant women at high risk for a child with congenital
heart block (CHB) enrolled in the preventive [VIg therapy for CHB study.

(Oral presentation).

3. 73" ANNUAL SCIENTIFIC MEETING OF THE AMERICAN COLLEGE OF
RHEUMATOLOGY (Philadelphia, Pennsylvania, October 17-21, 2009). JG.

Routsias, Nikolaos Kyriakidis, Carolina Llanos, Robert M. Clancy, Jill Buyon and

Athanasios G. Tzioufas. Longitudinal Evaluation of Idiotypic and Anti-Idiotypic
Response to the Major Epitope of La/SSB Autoantigen in Mothers Enrolled in the PITCH
(Preventive IVIG Therapy for Congenital Heart Block) Study. Arthritis & Rheumatism
60 Suppl 10 :1586

(ACR Notable Poster Award)

4. 73" ANNUAL SCIENTIFIC MEETING OF THE AMERICAN COLLEGE OF
RHEUMATOLOGY (Philadelphia, Pennsylvania, October 17-21, 2009). Routsias

John G., Kyriakidis Nikolaos, Latreille Michael, Moutsopoulos Haralampos M.,

Tzioufas Athanasios G. RNA Recognition Motif (RRM) of La/SSB: The Bridge for Inter-



Particle Spreading of Autoimmune Response to RNP. Arthritis & Rheumatism 60 Suppl

10 :684

5. 30" EUROPEAN WORKSHOP FOR RHEUMATOLOGY RESEARCH

(Bamberg, Germany, March 4-7, 2010). J G Routsias, N C Kyriakidis, S Kotsakis, A

G Tzioufas. Structural insights into antigenicity of Ro/La ribonucleoprotein: SLE related

epitopes are cryptic, masked by hY1 RNA. Ann Rheum Dis 2010;69 Suppl2:A3

6. EULAR-2010: ANNUAL EUROPEAN CONGRESS OF RHEUMATOLOGY

(Rome, Italy, June 2010). N.C. Kyriakidis, S. Kotsakis, A.G. Tzioufas, J.G. Routsias.

Antigenicity of Ro/La ribonucleoprotein in SLE is related to cryptic epitopes, masked by

hY1 RNA. [OP0064] (Oral presentation).

7. 74™ ANNUAL SCIENTIFIC MEETING OF THE AMERICAN COLLEGE OF
RHEUMATOLOGY (Atlanta, Georgia, November 6-11, 2010). John G. Routsiasl,

Nikos C. Kyvriakidis, Stathis Kotsakis, Athanasios G. Tzioufas. Structure and

Antigenicity of the Ro/La RNP Particle hY1 RNA Differentiates the Recognition of
Epitopes in Systemic Lupus Erythematosus and Sjogren’s Syndrome.

Arthritis Rheum 62: 10 (suppl), S913, 2010.

8. 11" INTERNATIONAL SYMPOSIUM ON SJOGREN'S SYNDROME (Athens,
Greece, 28 September-1 October 2011). EK Kapsogeorgou, VC Gourzi, NC

Kyriakidis, MN Manoussakis, HM Moutsopoulos, AG Tzioufas. Cellular microRNAs



(miRNAs) and Sjogren’s Syndrome: Candidate Regulators of Autoimmune Response and

Autoantigen Expression. Abstract P042.

9. 11" INTERNATIONAL SYMPOSIUM ON SJOGREN'S SYNDROME (Athens,

Greece, 28 September-1 October 2011). NC Kyriakidis, VC Gourzi, EK

Kapsogeorgou, MN Manoussakis, HM Moutsopoulos, AG Tzioufas. Effect of TLR3
stimulation on the expression of the Ro/SSA AND La/SSB mRNA molecules by Salivary

Gland Epithelial Cells (SGEC). Abstract P043.

10. 11" INTERNATIONAL SYMPOSIUM ON SJOGREN'S SYNDROME (Athens,

Greece, 28 September-1 October 2011). VC Gourzi, NC Kyriakidis, EK

Kapsogeorgou, MN Manoussakis, HM Moutsopoulos, AG Tzioufas. Association between
the microRNAs (miRNAs) targeting Ro/SSA and La/SSB autoantigens and autoantigen

mRNA expression. Abstract P044.

11. 5™ TURKISH-GREEK RHEUMATOLOGY DAYS (Belek, Antalya, Turkey,

October, 14-16, 2011). VC Gourzi, NC Kyriakidis, EK Kapsogeorgou, MN

Manoussakis, HM Moutsopoulos, AG Tzioufas. Cellular microRNAs (miRNAs) and
Sjogren’s syndrome: Candidate regulators of autoimmune response and autoantigen

expression (Oral presentation).

12. 75™ ANNUAL SCIENTIFIC MEETING OF THE AMERICAN COLLEGE OF

RHEUMATOLOGY (Chicago, Illinois, November 4-9, 2011). EK Kapsogeorgou, VC

10



Gourzi, NC Kyriakidis, MN Manoussakis, HM Moutsopoulos, AG Tzioufas. Cellular

microRNAs (miRNAs) and Sjogren’s Syndrome: Candidate Regulators of Autoimmune
Response and Autoantigen Expression. (Abstract 490). Arthritis Rheum 63: 10 (suppl),

S188,2011.

13. 32" EUROPEAN WORKSHOP FOR RHEUMATOLOGY RESEARCH
(Stockholm, Sweden, February 23-25, 2012). VC Gourzi, EK Kapsogeorgou, NC
Kyriakidis, A Morva, MN Manoussakis, HM Moutsopoulos, AG Tzioufas. MicroRNA
(miRNA) molecules as candidate regulators of Ro/SSA and La/SSB mRNA expression in

Sjogren's syndrome. Ann Rheum Dis 2012;71:Suppl 1 A87.

14. 32" EUROPEAN WORKSHOP FOR RHEUMATOLOGY RESEARCH

(Stockholm, Sweden, February 23-25, 2012). NC Kyriakidis, EK Kapsogeorgou, VC

Gourzi, MN Manoussakis, HM Moutsopoulos, AG Tzioufas. TLR3-mediated induction
of Ro/SSA and La/SSB mRNA expression in salivary gland epithelial cells. Ann Rheum

Dis 2012;71:Suppl 1 A87.

15. 76™ ANNUAL SCIENTIFIC MEETING OF THE AMERICAN COLLEGE OF
RHEUMATOLOGY (Washington, DC, November 9-14, 2012). VC Gourzi, EK

Kapsogeorgou, NC Kyriakidis, MN Manoussakis, HM Moutsopoulos, AG Tzioufas.

Expression of Micrornas (miRNAs) Predicted to Target Ro/SSA and La/SSB
Autoantigens in Sjogren’s Syndrome (SS). (Abstract 507). Arthritis Rheum 64: 10

(suppl), $222, 2012.

11



16. 76™ ANNUAL SCIENTIFIC MEETING OF THE AMERICAN COLLEGE OF

RHEUMATOLOGY (Washington, DC, November 9-14, 2012). NC Kyriakidis, EK

Kapsogeorgou, VC Gourzi, HM Moutsopoulos, AG Tzioufas. TLR3-Signaling Induces
the expression of Ro/SSA and La/SSB autoantigens in Salivary Gland Epithelial Cells

(SGEC:s). (Abstract 508). Arthritis Rheum 64: 10 (suppl), S223, 2012.

17. EULAR 2013-ANNUAL EUROPEAN CONGRESS OF RHEUMATOLOGY

(Madrid, Spain, June 12-15, 2013). N. C. Kyriakidis, E. K. Kapsogeorgou, V. C.

Gourzi, H. M. Moutsopoulos, A. G. Tzioufas Pathophysiology, School of Medicine,
National University of Athens, Athens, Greece. Ro52/TRIM21 expression in Salivary
Gland Epithelial Cells (SGECS) is upregulated by TLR3-signaling. [OP0083] (Oral

presentation).

18. 12™ INTERNATIONAL SYMPOSIUM ON SJOGREN'S SYNDROME (Kyoto,

Japan, 9-12 October 2013). N. C. Kyriakidis, E. K. Kapsogeorgou, V. C. Gourzi, H. M.

Moutsopoulos, A. G. Tzioufas Pathophysiology, School of Medicine, National University
of Athens, Athens, Greece. TLR3-signaling mediates the upregulation and
nuclear redistribution of Ro052/TRIM21 in Salivary Gland Epithelial Cells (SGEC).

Abstract: P1-08 (page 136). (poster) (Young Travel Award).

AVOKOW®GEIE 6E EAANVIKA GVVEOPLA

1. 36° ETHZIO TIANEAAHNIO IATPIKO XYNEAPIO (A01va, 4-8 Mdiov 2010)

N. Kvpuwkidng, X. Kotoakne, A. TGoveag, 1. Povtoiag. H AOMIKH MEAETH THX

ANTII'ONIKOTHTAXZ TOY PIBONOYKAEOIIPQTEIKOY XYMIIAOKOY Ro/La

RNP  AIIOKAAYIITEI OTI Ol ANTII'ONIKOI KA®OPIXTEX XTON

12



ZYZTHMATIKO  EPYOHMATQAH  AYKO  EINAI  KPYIITIKOI  KAI

KAAYIITONTAI AIIO TO HY1 RNA. Toépoc Ilepiqyemv: oeh. 10, ApiBudg

Avaxoivoong: 30. (Ilpogopikn avoxoivawon)

EPEYNHTIKO XYITPA®IKO EPT'O

Anpooievosic oc O1edvi] ETGTNUOVIKA TEPLOOIKA NETA ATO Kpion:

l.

Routsias JG, Kyriakidis N, Latreille M, Tzioufas AG. RNA recognition motif
(RRM) of La/SSB: the bridge for interparticle spreading of autoimmune response

to U1-RNP. Mol Med. 2010 Jan-Feb;16(1-2):19-26.

. Routsias JG, Kyriakidis NC, Friedman DM, Llanos C, Clancy R, Moutsopoulos

HM, Buyon J, Tzioufas AG. Association of the idiotype:antiidiotype antibody
ratio with the efficacy of intravenous immunoglobulin treatment for the
prevention of recurrent autoimmune-associated congenital heart block. Arthritis

Rheum. 2011 Sep;63(9):2783-9.

Kyriakidis NC, Kapsogeorgou EK, Tzioufas AG. Autoantibodies in primary

Sjogren’s syndrome: Clinical phenotypes and regulatory mechanisms. J

Autoimmun. 2013 [Invited Review, submitted].

Kyriakidis NC ', Kapsogeorgou EK', Gourzi VC, Baltatzis G, Tzioufas AG.

TLR3-signaling increases the synthesis and nuclear redistribution of
Ro52/TRIM21 autoantigen in Salivary Gland Epithelial Cells (SGEC), via the
Type 1 interferon pathway. Manuscript In preparation ': Authors contributed

equally to the study.
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XPHXH HAEKTPONIKOY YIIOAOI'TETH

. Microsoft Office 2003-2007-2010 (Word, Excel, Powerpoint)

. Paint Shop Pro

. Adobe Photoshop CS6

. Molsoft L.L.C.: ICM-Pro (software for biochemical analysis and 3D depiction of
protein molecules),

. GraphPad PRISM 5.0 (statistical analysis software)

. SPSS 16 (statistical analysis software)

14



Curriculum vitae

Nikolaos C. Kyriakidis

Date & Place of Birth: August 26, 1982 - Athens, Greece
Nationality: Greek

Marital Status: Single

Home Address: Adamopoulou 6,

N. Ionia, 14232

Athens, Greece

Tel. +30-210-2795666 (home)
-7462680 (work)

Mobile phone: +30-6983487675

E-mail: nickyriakidis82@yahoo.gr

Education-Academic Education

1997-2000: 3™ High School, N. Ionia, Athens, Greece.

Graduation Degree: 19.4/20
2000-2007: Diploma in Biology Bachelor of Science, Biology Department, National and
Kapodistrian University of Athens, Athens, Greece

Graduation Degree: “Very Good”

Thesis: «Study of the participation of the actin-myosin system in the functions of

stomata of the plant Vicia faba L.». Supervisor: Professor Basil Galatis.
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2008-present: Ph.D. Candidate in Immunology, Department of Pathophysiology, Medical

School, University of Athens, Greece.

Thesis: «Functional expression and induction of intracellular autoantigens in

autoimmunity».

Supervisor: Professor AthanasiosG.Tzioufas, MD.

Working Experience

2003-2007: Private classes in Biology for accessorial preparation of High School and
University Candidates students and university exams preparation of High

School and University Candidates

Scholarships-Awards

2009: "Study of autoimmune response spreading after immunization with major B-cell
epitopes of La/SSB autoantigen" supported by the Greek Rheumatological Society.

2009: ACR Notable Poster Award: JG. Routsias, Nikolaos Kyriakidis, Carolina Llanos,
Robert M. Clancy, Jill Buyon and Athanasios G. Tzioufas. Longitudinal Evaluation of
Idiotypic and Anti-Idiotypic Response to the Major Epitope of La/SSB Autoantigen in
Mothers Enrolled in the PITCH (Preventive IVIG Therapy for Congenital Heart Block)
Study. Arthritis & Rheumatism 60 Suppl 10 :1586. 73rd ANNUAL SCIENTIFIC
MEETING OF THE AMERICAN COLLEGE OF RHEUMATOLOGY (Philadelphia,
Pennsylvania, October 17-21, 2009).

2010-2013: «Heracleitus II» - Research Funding Program. Investing in knowledge

society through the European Social Fund.Co-financed by the European Union (European

16



Social Fund — ESF) and Greek national funds through the Operational Program
“Education and LifelonglLearning” of the National Strategic Reference Framework
(NSRF).

2013: Young Travel Award in the 12" International Symposium on Sjogren’s syndrome

(Kyoto, Japan, 9-12 October 2013).

Experimental skills

Cell culture

e Development and long-term cultivation of non-neoplastic epithelial cell lines
established from human labial salivary gland

e Cultivation of neoplastic epithelial cell lines (such as HeLa)

e TLR and Interferon stimulation assays on epithelial cell lines.

Nucleic acid analysis

e Nucleic acid (DNA, RNA) isolation

e Reverse transcriptase-polymerase chain reaction (RT-PCR)

e Quantitative Real-Time polymerase chain reaction (QRT-PCR)

e Interactions between nucleic acids (DNA or RNA) and proteins by electrophoretic

Mobility Shift Assay (EMSA)

Protein analysis
e Purification of proteins including specific Antibodies using Immunoaffinity Columns/
Isolation of certain proteins, including specific antibodies, by affinity

chromatography/HPLC

17



Protein extraction (preparation of total, nuclear and cytoplasmic extracts from tissues
and cells)

Protein  identification and characterization by  Sodium-Dodecyl-Sulfate-
Polyacrylamide-Gel Electrophoresis (SDS-PAGE) or Native Electrophoresis

Western blotting and immunoblotting (using color development or enhanced
chemiluminescence systems)

Protein immunoprecipitation

Protein quantification and characterization by Enzyme Linked ImmunoSorbent Assay
(ELISA)

Analysis of protein expression and localization in tissues and cell samples by

immunohistochemical and immunofluorescence techniques

Presentations at National Scientific Meetings

1.

36™ Annual Hellenic Medical Congress (Athens, May 4-8, 2010)

N. Kyriakidis, S. Kotsakis, A. Tzioufas, J. Routsias. Structural study of Ro/La RNP
complex antigenicity reveals that the antigenic determinants in Systemic Lupus
Erythematosus are cryptic and are masked by hY1 RNA. Abstract Book: page 10,

Abstract ID: 30. (Oral presentation)

Presentations at International Scientific Meetings

I. EULAR 2009-ANNUAL EUROPEAN CONGRESS OF RHEUMATOLOGY

(Copenhagen, June 10-13, 2009). J.G. Routsias, N. Kyriakidis, M. Latreille, A.G.

Tzioufas Pathophysiology Department, Medical School, National University of Athens,

18



Athens, Greece. Antibodies targeting the RNA Recognition Motif (RRM) of La/SSB

cross-bind also the RNP autoantigen. Ann Rheum Dis 2009;68(Suppl3):373 (poster)

2. 10" INTERNATIONAL SYMPOSIUM ON SJOGREN'S SYNDROME — (Brest,
France, 1-3 October 2009). J Routsias, N _Kyriakidis, R. Clancy, J. Buyon, A.G.
Tzioufas. Long-term evaluation of idiotypic and anti-idiopathic response to the major
epitope of La/SSB autoantigen in pregnant women at high risk for a child with congenital
heart block (CHB) enrolled in the preventive [VIg therapy for CHB study.

(Oral presentation).

3. 73" ANNUAL SCIENTIFIC MEETING OF THE AMERICAN COLLEGE OF
RHEUMATOLOGY (Philadelphia, Pennsylvania, October 17-21, 2009). JG.

Routsias, Nikolaos Kyriakidis, Carolina Llanos, Robert M. Clancy, Jill Buyon and

Athanasios G. Tzioufas. Longitudinal Evaluation of Idiotypic and Anti-Idiotypic
Response to the Major Epitope of La/SSB Autoantigen in Mothers Enrolled in the PITCH
(Preventive IVIG Therapy for Congenital Heart Block) Study. Arthritis & Rheumatism

60 Suppl 10 :1586 (poster) (ACR Notable Poster Award)

4. 73" ANNUAL SCIENTIFIC MEETING OF THE AMERICAN COLLEGE OF
RHEUMATOLOGY (Philadelphia, Pennsylvania, October 17-21, 2009). Routsias

John G., Kyriakidis Nikolaos, Latreille Michael, Moutsopoulos Haralampos M.,

Tzioufas Athanasios G. RNA Recognition Motif (RRM) of La/SSB: The Bridge for Inter-

Particle Spreading of Autoimmune Response to RNP. Arthritis & Rheumatism 60 Suppl

10 :684 (poster)
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5. 30"" EUROPEAN WORKSHOP FOR RHEUMATOLOGY RESEARCH

(Bamberg, Germany, March 4-7, 2010). J G Routsias, N C Kyriakidis, S Kotsakis, A

G Tzioufas. Structural insights into antigenicity of Ro/La ribonucleoprotein: SLE related

epitopes are cryptic, masked by hY1 RNA. Ann Rheum Dis 2010;69 Suppl2:A3 (poster)
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IIITTIOKPATEIOY OPKOX

OMNYMI AIIOANQNA IHTPON KAI AXKAHIIION KAI YTI'EIAN KAI ITANAKEIAN
KAI OEOYZX IIANTAY TE KAI IIAYAY IZETOPAY IIOIEYMENOX EIIITEAEA
ITIOIHXEIN KATA AYNAMIN KAI KPIXIN EMHN OPKON TONAE KAI EYITPA®HN
THNAE. HIHXEX®AI MEN TON AINAEANTA ME THN TEXNHN TAYTHN IZA
I'ENETHZXIN EMOLIZI, KAI BIOY KOINQNEX®AI KAI XPEQN XPHIZONTI
METAAOZIN IIOIHXEX®AI KAI T'ENOX TO EE AYTOY AAEAPEOIX IXON
ETIIKPINEEIN APPEXI KAI AIAAEEIN THN TEXNHN TAYTHN, HN XPHIZQXI
MAN®GANEIN, ANEY MIZOOY KAI EYITPADPHY IIAPAITEAIHY TE KAI
AKPOHZXIOY KAI THX AOIIHY AIIAYHY MA®GHXIOY METAAOZXIN IIOIHXEX®AI
YIOIZXI TE EMOIXI KAI TOIXI TOY EME AINAEANTOY KAI MAGHTALXI
ZYITETPAMENOIX TE KAI QPKIZMENOIX NOMQ IHTPIKO AAAQ AE OYAENI
AIAITHMAXI TE XPHXOMAI EIT’ QPEAEIH KAMNONTQN KATA AYNAMIN KAI
KPIZIN EMHN, EIIl AHAHYEI AE KAI AAIKIH EIPEEIN. OY AQXQ AE OYAE
PAPMAKON OYAENI AITHOEIX ©®ANAXIMON, OYAE YOHTHXOMAI EYMBOYAIHN
TOIHNAE OMOIQY AE OYAE I'YNAIKI TIEXXON POOPION AQXQ. AINQY AE KAI
OXIQ¥ AIATHPHXQ BION TON EMON KAI TEXNHN THN EMHN. OY TEMEQ AE
OYAE MHN AIGOIQNTAY, EKXQPHXQ AE EPTATHXIN ANAPAZXI IIPHEIOY THXAE.
EX OIKIAY AE OKOZAX AN EXIQ EXEAEYXOMAI EIT' QPEAEIH KAMNONTQN,
EKTOY EQN IIAY>HY AAIKIAY EKOYZXZIHY KAI ®O©OFPIHY THYX TE AAAHY KAI
ADPPOAZION EPIQN EIII TE TYNAIKEION ZXQMATQN KAI ANAPEIQN,
EAEYOEPQN TE KAI AOYAQN. A A’ AN EN GAPAIIEIH H INQ H AKOYZQ, H KAI
ANEY OEPAIIEIHY KATA BION ANGPQIIQN, A MH XPH IIOTE EKAAAEEX®AI
EEQ, YITHXOMAI, APPHTA HI'EYMENOZX EINAI TA TOIAYTA. OPKON MEN OYN
MOI TONAE EIIITEAEA TIOIEONTI KAI MH EYI'’XEONTI EIH EITAYPAX®AI KAI
BIOY KAI TEXNHX, AOEAZOMENQ IIAPA IIAYIN ANG®PQIIOIX EI¥ TON AEI
XPONON ITAPABAINONTI AE KAI ETTIOKEONTI, TANANTIA TOYTEQN.
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ITITTOKPATEIOY OPKOX

(aodoon keyuévou otn veosAAnvikn))

OPKIZOMAI YXTON AIIOAAQNA TON IATPO KAI YTON AXKAHIIIO KAI XTHN
YI'EIA KAI XTHN TIANAKEIA KAI ¥’ OAOYX TOYX ®EOYX KAI TIX ®EEZX, IIOY
BAZQ MAPTYPEY, OTI ®GA EKIINHPQXQ TON OPKO MOY AYTO KAI TO
2YMBOAAIO AYTO YYM®PQNA ME TH AYNAMH MOY KAI THN KPI>H MOY. OTI
®A OGEQPQ EKEINON IIOY MOY AINAEE THN TEXNHN AYTH IXON ME TOYX
I'ONEIX MOY, KAI ®A TON KANQ KOINQNO TOY BIOY MOY, KAI BA TOY
ITIPOX®PEPQ AIIO TA AIKA MOY OTI XPEIAZETAI TOYX AIIO'ONOYX TOY GA
OEQPQ QX AAEADPOYX MOY KAI ®A TOYX AINAEQ THN TEXNH AYTH, AN
EINIOYMOYN NA MAGOYN, XQPIX MIZOO KAI XQPIX EZYM®PQNIA. OTI GA
METAAQZQ TOYX EIIAITEAMATIKOYYX KANONEZX, TA G®EQPHTIKA MAGHMATA
KAI TIX YIIOAOITIEXY KAGE EINOYX AXKHXEILX XTOYX I'TOYX MOY, XTOYX I'lOYX
TOY AINAZKAAOY MOY, KAI > E MAGHTEX II0Y ®A EXOYN YXYNAE®EI MAZI MOY
ME OPKO KAI XYMBOAAIO, KATA TH XYNH®EIA TQN IATPQN, KAI XE KANENA
AANO. ®A XPHXIMOIIOIHXQ TH G®EPAIIEYTIKH AIAITA MONO TIA Q®EAEIA
TQN APPQXTQN, O20 EEAPTATAI AIIO TH AYNAMH KAI THN KPIXH MOY, KAI
(YIIOZXOMAI OTI) BA TOYX [IPODYAAEQ AIIO KAGE BAABH KAI AAIKIA. AEN
®A XOPHI'HXQ OGANATHDPOPO ®OAPMAKO XE KANENA, OXO KAI AN
ITPOKAHBQ, OYTE GA YIIOAEIEQ TETOIA YXYMBOYAH. EIIIXHY AEN GA AQXQ
2E I'YNAIKA ®APMAKO EKTPQTIKO. AI'NH KAI KAGAPH ®A AIATHPHXQ TH
ZQH MOY KAI THN TEXNH MOY. AEN ®A XEIPOYPIHXQ OITQXAHIIOTE AYTOYZX
IIOY IIAXXOYN AIIO ITIETPA, AANA BA ADPHXQ THN IIPAEH AYTH XTOYX
EEAY’KHMENOQYZ. XE OXA ZIIITIA TIPOXKAANAOYMAIL ®A MIIAINQ I'IA TO KAAO
TQON APPQYXTQN, KPATQNTAY TON EAYTO MOY MAKPIA AIIO KAGE
OEAHMATIKH AAIKIA H AAAH AIAD®OOPA KAI IIPO TIANTQX MAKPIA AIIO
KAGE ADPPOAIZIAKH IIPAEH YE >QMATA I'YNAIKQN KAI ANAPQN, EAEYOEPQN
HAOYAQN. OXA AE KATA THN AIAPKEIA THY GEPAIIEIAY GOA AQ H BA AKOYZQ
H KAI TIEPA AIIO TIX AXXOAIEX MOY XTHN KA®HMEPINH ZQH, OXA AEN
IIPEIIEI IIOTE NA KOINOAOI'OYNTAI XTOYX EEQ, G®A TA AIIOZIQIIQ,
YIIOAOI'TZONTAX OTI AYTA EINAI IEPA MYXTIKA. OX20 AOITION ®A THP2 TON
OPKO MOY, KAI AEN ®A TON IIAPABIAZQ, EIGE NA IIETYXAINQ XTH ZQH KAI
2XTHN TEXNH MOY, EXONTAY KAAO ONOMA IIANTOTE ANAMEXA ZXTOYX
ANOPQIIOYYX EAN OMQX TON IIAPABQ KAI I'INQ EIIIOPKOX, NA IIABGQ TA
ANTIOETA.
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H mopeio. mov KataAnyel 6TV TEPATOOT TG TAPOVGOS OAKTOPIKNG dlatpiPng Eekivnoe
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dvcloloyiog tov kapd Evapéng g dwtpiPrg pov. O Opotyog Kabnyntig k. X.M.
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elyav Ol EMOTNUOVIKOD TEPLEXOUEVOD €KTEVEIS oLINTNOELS HOC, MEGO amd TIS OTmoieg
EUTAOVTIOTNKOV Ol YVMOGELS LoV TOGO GE EMINESO OEMPNTIKAOV EMGTIUOVIKOV YVAOCEDV
0G0 KOl 6€ EMIMESO APOUOIMONG EPYAOTIPLUKADV TEXVIKMV.

E&icov evyapiotd tov Aéktopa g latpikng XyxoAng k. lodvvn I'. Povtola, o omoiog
nTav Kanuepwva dSimAo OV ©TO TPMTO GO TNG E€PYOCING MOV, HE KoB0dNYoLGE
EPEVVNTIKG KO TEXVIKE, EVD PONONCE GMNUOVTIKG KOl GTNV apyIKT LoV €EOIKEIMON LE TIg
EPYOOTNPLOKEG TEYVIKEG.

Evyapioto, eniong, Ospud ta vrdlowma péAN g TpIHer0Vg enttpomne, Tov Kadnynt g
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latpucng Zyoc k. MLN. Moavovcdkn, Yo TiG KPUTIKEG TOPATNPNOELS TOVS KOl TNV
TOAOTIUN cu{fTNoN KoTd TNV Topeia TG Tapovoag dutpPng. Me avtokpitikn 01G0eon,
péAeTo, emonuaive 0Tl HETAVIOV® Y10 TO YEYOVAS OTL OEV TOLG GUUBOVAEVTNKO QKON
GLYVOTEPO KOTA TN SLAPKELN TNG TALPOVGAS EPYACIOS.
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Kepalaiddovg onpaciog yuo  cuvimapén 100eg TOAES DPES GTOV 1010 YMDPO givar M
omapén ovvepyaT®dV HETOED TV OmoioVv LEApxel aAinhooefacuds. Oewpd €avTdV
gutuyn mov cuvumpEa oto Epyactipro g [aboroykng Ouoloroyiag pe cuvadéApouvg
ol omoiot mEPAV TOL VYNAOD EMGTNUOVIKOD TOVG €MMESOVL glyav kot €EQPETIKO
YOPOUKTAPO. AVTELOL TOV TO TEPLOPIGUEVO TOV YMDPOV JEV OV EMTPEMEL VO AVOPEPD TOV
Kabéva Eexmplotd, sipon OHmG EVYVOU®V YTl TEPAV TNG CLVEPYATIOG LG, HE TIHOVV HE
TN Q1AL TOVG.

Téhoc, svyaprot®d amd ta PaOn g KapdLdg OV TNV OKOYEVELDL HOL Y10 TNV KOTOVON oM
Kol KUplog TNV OUEPLOTY] GLUTOPACTOCT TOV LoV £Je1Eav OAa avtd Ta ypdvia. H kabe
pov okéyn eivan pali Tovg Kot 1o 1YLPOTEPO KIVITPO Y10 VO TEPUTOCH® TNV TOPOVGA
epyacio pe a&lompénen givar m 0éAnon va otabd Simho Tovg avtdélog, TPOTO GOV
GvOpP®TOG KL £TELTOL GALV EMGTILOVOC.

H mapovoa épevva €xel ouyypnuatodotel and v Evponaikny Evoon (Evponaiko
Kowwovikd Tapeio - EKT) kot and ebvikodg mopovg péow tov Emiyeipnoiakod
[Tpoypapparog «Exmaidevon kot Ao Biov Madnon» tov EBvikov Ztpatnyucot [Thaisiov
Avagopdc (EXTTA) — Epevvnrikd Xpnpatodotovpevo ‘Epyo: Hpdxiertog II- Exévovon
oV Kowmvia g yvoons pécw tov Evponaikod Kowmvucod Tapeiov. o to Adyo

VT EVYAPLOTHO OAOVG TOVS EUTAEKOUEVOVG POPEIG TOL GLUVEPAALY GE AVTO.
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redistribution in salivary gland epithelial cells, partially via Type I interferon

pathway
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INEPIAHYH

H avantoén kot enéktaon TovV autodvocmv yopkov amokpicemv Oewmpeitor €101k,
avtryovo-gEaptdpevn kot akolovbmvtag tovg idovg kavoves mov JETOVV 6E UEYAAO
Babpo Kot T Kavovikég avoooAoyIkES amokpicelc. Ta avtoavitydva mapovstdaloviotl 6To
OVOGOTONTIKO GUGTNUR, TO ONOl0 OmOKPIVETOL HE YVUIKES OMOKPIGELS  EVAVTL
GUYKEKPIUEVOV EMTOT®V. AKOAOVOEL 1| EVO0- KO 010~ LOPLOKT ETEKTACT ETITOTMV KO 1)
yevikevon tov anokpicewv. H avdntuén avtodvocwv amokpioemv £vavit avityOvmv Tov
OVEVPICKOVTOL GE OLPOPETIKA TOAVHOpLokd copdtia (particles) vrovoel 6TL 1 enéktaon
enuténov ektelvetal kol o€ Olwompotiokd eminedo. Or umyaviopol pHOmong g
OVTOAVOGNG OVOGOAOYIKTG AOKPLoNG dev elvat akdun tavtorompévol. H pvbuion avty,
glvar dvvatov va yivetor o Tplol OQOPETIKG €MimeEdO. XTO EMIMEOO TOV TEMKOV
TPOIOVTOC, ONANOT TO CLTOOVTIIGMUATA, VL SUVATOV VO OVATTHGCOVTAL AVTI-IOIOTUTTIKA
OVTICOUOTO, TO OTolo OVOGTEAOLV 1T1 OpAcT] TMOV OVTOOVIICOUAT®V. XTO ENINESO
gvepyonoinong tov B-Agppokuttdpov Kot TG O10UOPLOKNG ETEKTACTG TNG CVTOAVOOT|G
andkpiong, Kot TEAOG oIV opyxiKn @don o6mov n adénon g EKEPACNS TOV
QVTOOVTLYOVOV GTO KOTTOPO-GTOYOVG TOV OVTOAVOCMV OMOKPIGEMV Kol 1] €AEVOEP®ON
TOVG HEG® KLTTOUPIKOV COUATIOWV 1 amontoTikoy Oavdatov Oempeital 6Tt GuUPETEYOVY
OTNV OTOKAALYT TOV EVOOKVTTAPL®OV ODTOAVTIYOV®V Kol 6TV dNUIOvPYio. 0uTOdvVOGmV
ATOKPIoEMV. TNV TOPOVGO EpYocio HEAETATAL M VTAPEN UNYXOVICUOV Ol0CMUOTIOKNG
EMEKTOONG EMTONOV, 1 ONLOLPYio Kot AElTovpyikn wavotnto [6/avti-I16 aviicopdtov
Kot  poOon g Ekepaocng Tov avtoavilyovov RoS2/TRIM21, Ro60/TROVE2 kat
La/SSB petd and evepyomoinom vrodoyéwv g euoikng avosiog (TLR3) og voonuata,
OTMG 0 CLGTNLOTIKOG EPLONUATOONG AKOG (ZEA), T0 chvdpopo veoyvikoD Avkov (ENA)
Kot 1o cOvopopo Sjogren, avtictorya.
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Ta kOpro avTOAVTIYOVE EVOVTL TOV OTOLMV GTPEPOVTOL Ol YVMKES VTOAVOGES ATOKPIGELS
otov XEA elvar mpoteiveg mov decpevovv RNA, evd apketol amd TOLG
YAPTOYPOPNUEVOVG ETMITOTOVG TOV TPOTEIVOV aVTOV €3pAlovial 6€ GUVINPNUEVES
neployéc déopevong RNA. To yeyovog avtd pog @Onoe vo SlepguviiGovUE THV
mOavoTTe aVTEG ot aAAnhovyiec vo HeEGOAOPOVV GTN SCOUATINKT ETEKTAGY] TOV
EMTOTOV, SNAAON OTN CUETATNONGCTY TOV YOUKOV OTOKPIGEOV And TO £va COUATIO GTO
dAo. T 10 okomd avtd avocomomoape AeVKA kovvéMa Néag Zniavoiag pe €va
TEMTIO0 OV avTioTol el otov enitomo 145—-164 tng La/SSB, aliniovyia mov avikel 610
nepoyn déopevong RNA g mpoteivng Kot diepevvinoape v avantoln evepydtntag
évavtt tov ovuntAdkov Ul-snRNP. Emwhéov, efetdobnkav opoi 20 acBevov mov
nhoyovv and TEA xt €ovv avti-Ul-snRNP avticopata kot opoi 26 acbevov mov
nacyovv and mTpwTonadEg cvvopopo Sjogren ki £yovv avti-La/SSB avticopata yuo thv
evepYOTNTA TOVG eVAVTIOL oTov KVplo emitomo g La/SSB (memtidio 349-364), oto
avtryovo Ul-snRNP kot tov emitono 145-164 tng La/SSB. Télog, anopovobnkav pe
OTNAEC OVOGOGLYYEVEWNG €0IKGL OVTICOMOTO £vavil Tov Tentdiov 145-164 amod
emheypévoug opovc e La/SSB. Bpébnie 611 petd v avocomoinon tov (Gowv pe to
nentidlo 145-164 avontoydnikov e181K6 avIIoOUOTO T0, OTTOi0 GTOYELAY TO AVTOAVTIYOVO
La/SSB (ot gfdopddeg 3—7 petd v avocomoino), To TENTIG0 TOV YPNGILOTO|ONKE
yw. v avocomoinon (efdopddeg 3—27 petd v avocomoinon), Kol TO LTOAVIIYOVO
RNP (efoopadec 7-20 petd v avoconoinom). Ta kekabappéva aviiodpaTo £VOvVTL ToV
nentdiov 145-164 avayvopillov t La/SSB kabdg kot €va avtoavtiyévo poplakov
Bapovg 70-kD o€ avocooamotinmwon katd Western Kot em€SE1E0V ONUAVTIKY EVEPYOTNTA
oe avti-Ul-snRNP avocoeviupatikn aviyvevon otepeds edonc. Emmigov, dsiybnke ot

n e&blewyn TV aviicopdtov £vavtt tov memtidiov 145-164 pe 1t ypron oTHANG
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avocoovyyévewg odnyel otv e€dienyn g avti-U1-RNP dpactikdttag tmv opdv amod
OVOGOTOMUEVE KOVLVEAMO, KATL TTOVL OV TOPOTNPNONKE GTOLG AVOPAOTIVOLS OPOVG.
Axéun, to nentidlo 145-164 avayvopilldétav oe peyarvtepo Padud ond opodc acbevov
HE 0TOAVOsO Voo HaTe TToL ep@aviiay avti-snRNP dpactikotnto 6e cvykpion pe avti-
La/SSB-0etikovg opovc. Avrtifeta, 1o memtido 349-364 g La/SSB avayvopilldtav
oxeddv amoxieloTikd amd opovg pe avti-La/SSB evepyomra. Ta dedopéva avtd
vrodnAdvouv 6t 1 mepoyn RRM g La/SSB pmopei va mopodotnoet d106mpatiokn

dwpopomoinon g andkpions Tov B-kuttdpwv oto avtoaviiyévo UI-RNP-70 péom

HOPLOKNG pipmong.

H dnapén maboyevetikdv avti-Ro/SSA kat avti-La/SSB avtoaviicoudtmv 6tov opd g
EYKVOL UNTEPOG KOL 1 UETAPOPE TOLG HECH TOV TAOKOVUVTO G6TO EUPpvo &ivol ta
YEYOVOTA-OITIOL TOV EKKLVOVV TIG OlEPYOCiEG TOV 0dNYoVV OTNV avATTLEN VEOYVIKOD
Mkov ota éuppva. H mo onpoviikn kot Papeld KAMviK) €KONA®OT TOV GLVOPOLOV
VEOYVIKOD ADKOL €ival O GLYYEVIG KOATOKOWMOKOG omokAeiopds (XKA). Onwmg elye
deyBel oe mponyovpevn HEAETN amd TO EPYACTHPLO pHac, 1 Vapén avti-1d aviicopdtov
YL ToL AVTICOHATO TV oTpépovtal Evavtt tng La/SSB kot 1 dnpovpyia evog diktvov 16—
avti-Id  oaviicopdtov pmopel v AETOLPYNOGEL TMPOCTUTELTIKA Y. TO  EUPpvo
apepmodiloviog to TaBOYEVETIKA UNTPIKA anTOaVTIoOMATO. AVO Tpdopateg HeAETES
dlepetvnoay TNV AMOTEAEGUOTIKOTNTO TNG TPOANTTIKNG YOPNYNOoNS YOUNA®V d0cemV
ED®AZX o¢g gykdovg ot omoieg £xovv 10Top1kd KOMong Tadov pe KA, dote va tpoinedel
N enoveppavion LKA ota kvopopovpeva Eufpoa. Xta mAaiclo g mapodoas datpiPng,
a&lohoynnke n emidpaon g Oepaneiog pe EOAX oto diktvo 18/avti-Id aviicopdtov
évavtt g La/SSB. Awmiotd@bnke 611 mopd t0 yeyovog 6t 1 yoprynon EQALX oe ddoeig

OTIG Omoieg YPNOLUOTOLEITOL GOV Ogpameion AVTIKOTAGTAONG AVIICOUAT®OV dev eumodilel
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mv enaveppdavion LKA og endueveg KuNoels, emdpd kot aAldlel onpavTiKd 10 dikTvo
Tov 16/0vti-18 maboyeveTik@®Vv aVTOAVIICOUAT®OV, KOTd TPOTO Tov ovéavetol 1 avti-Id
amokplon evaviiov tovs. Emmhéov, deiybnke 0tL 6€ gykvpociveg mov KaTEANEAY G
yévvnon vylovg moidtov, 1n avaroyic tov I18:avti-Id avti-La/SSB aviichpatwv 6tovg
0pOVG TOV KVOPOPOVVIMV UNTEPMOV NTAV GTATIGTIKG CTLLOVTIKG YO UNAITEPT] GE GUYKPLON

HE TNV avaAoyio Tov Tapatnpnnke o€ £yKHOVS TOV YEVVIIGAV Todl e VEOYVIKO ADKO.

To tehevtaio pépog g mapovoag dSTpiPne, HeAETd T pLOMICN TG TAPUYWYAG TOV
evookvTTaplov  avtoaviyovev Ro52/TRIM21, Ro60/TROVE2 kot La/SSB  mov
amoTEAOVV TO TPOTEIVIKA oVoTATIKG Tov Ro/La pifovovkieonporeivikod cuumidkov,
oTo emONAokd KotTopa acfevav e cuvopopo Sjogren. Ot unyavicpoi Tov pecorofovv
TNV TAPOLGINCT) TOV EVOOKVTTAPIOV GUTONVILYOVOV OGTO 0VOGOTOMTIKO GUGTNHO
TOPAUEVOLV € HEYAAO Pabud dyvmotol. H vynin €ékepaocn Kot 1 adOKIun mopovsioon
0T0 avocomomTikod ovotnuae Bempeitar 61t cvppetéyovv. Ta avtoavirydova tov Ro/La
ppovovkreonpmTeivikod cuumAdkov ep@aviCovv avEnpévn emONAOKn EKQPACT) GTOVG
olEAOYOVOVG 0d€veg TV acBevdv pe  ouvopopo Sjogren, yeyovog mov Osmpeitar Ot
GUULETEXEL OTNV OMHOVPYIL TOV CVTOAVOCHOYV UTOKPIGEMV EVOVTL ALTAV. ATO TNV GAAN
mAevpd, ta embniokd KuTTapa TV clehoyovev adéveov (EKXA) katéyovv kevipikod
polo oV £vapln, T JWOVIOT KOl TN YEVIKOTEPT EVOPYNOTPMOOT] TOV ALTOAVOG®V
depyacidv. Avapeco oe TANO0¢ avocodpactik®dv popimv, to EKZA gkppdalovv vynid
eninedo Aertovpyik®v TLR3 oty kuttapiki Tovg pepPpdvn, Evepyonoinomn tov onoimv
oonyel 6TV EMay®YN TG EKQPAOTG SPOPMOV AVOGOIPUCTIKAOV HOPI®mV, KUTTUPOKIVAOV
GUUTEPIAOUPAVOUEV®V IVIEPPEPOVAOV KOl GTOV OMOTTOTIKO Odvato tov EKXA péow
avowkiog. Ot wvtepeepdveg sivarl yvmotol enaymysic g EKQPAGNS TOL CVTOAVILYOVOL

Ro52/TRIM21, evd givar yvwotd 6Tl 1 TpmTeivn 0vTh He T dpdon e og E3-Aydong
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g ovPikitivng pubuiler apymrikd ™ pecorafoduevn amd tov TLR3 ¢ieypovn. Ta
dedopéva aVTA OTOTELEGAV TO EVOLGLLOL Y10, TN MEAETT TNG EMLOPAONG TNG ONUATOSOTNONG
péom tov TLR3 oty éxepaon tov avtoavityovev Ro52/TRIM21, Ro60/TROVE2 kot
La/SSB amd 1o EKXA. Zav embnlok oepd-paptopag ypnoyomomnke 1
veomhaopaTik kuttapikn oepd HelLa. H emidpaon pe 10 avdioyo tov GOVOETH TOL
TLR3, polyl:C, aAkd Oyt pe to ovvoétn tov TLR4, LPS, giye o¢ amotéleocpa v
emayoyn g £kepaong tov Ro52/TRIM21-mRNA and ta EKZA oe 6vo Prparta, €va
apyd ot 6 dpec, 6mov mapatnpovvioy po 12-tAdoio avEnomn g EKPpacns Kot £va
devtepo otig 24-48 mpeg emidpaong pe 2.5-mhdoto avénon. EmmAiéov, n emidpaon pe
polyl:C emqyaye pio 2-midowr avénon g €kepaong twv mRNA tov popiov
Ro60/TROVE2 «atr La/SSB otic 48 dpeg emidpaonc. To emimeda Exppaong Tov
npoteivov Ro52/TRIM21, Ro60/TROVE2 kot La/SSB  dev ennpedotnray onUovTiKd.
Qot6c0, N emidpaon pe polyl:C, arld 6yt LPS, odfynoce otnv avaxkotovoun g
evtomiong g npmteivng Ro52/TRIM21 otov mopiva tov EKZA otig 48-72 dpeg petd
v enidopaon. 'Etol, eved ota avennpéacta EKEZA kot péypt tic 24 dpeg emidpaong pe
polyl:C, n mpwteivn Ro52/TRIM21 evtonilovtav og pio 1 dVo S0UEG TOV TLPNVO TOV
npocopoialav oe mupnvicko, otig 48-72 dpeg emIOPOONG OVOKOTOVEUOVIOV GE
TOAATAES adPEC KOVKIOEG TOV ekTeivovTal o€ OA0 TO €0pog Tov mupnva. H amdvinon
tov EKZA mov mpoépyoviov and acbeveic pe ocvvdpopo Sjogren Kot péptuopeg otnv
enidpaon pe polyl:C frav mapopowr, evd to televtaio dev Ppébnke va emnpedletr v
ékppaon Tov peletodpevov avtoovityovev ota kvttapo  Hela. To yeyovog o0t ota
EKZA n odevtepn avénon g éxkepaong tov mRNA g Ro52/TRIM21 xov 1
avakatovoun g npoteivig Ro52/TRIM21 otov mupfva gival apketd kabvotepnuéva

eowvopeva, vtovoel 1t pecorafovvral and KATOoV Tapdyovio Tov EVEPYOTOLEITOL ATTO
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10 povomdtt onpotodotnong tov TLR3. Mg Bdom 1o yeyovog 4t 1 onpatoddtnon pEcm
tov TLR3 xatolqyer wvpiog oty mopaywyn wiepeepovav (kvpimg tomov 1),
peiethnke o pérog twv IFNa, IFNB kot IFNy ot dwwpesorafovpevn amd to polyl:C
avénon g £kppacns Tov MRNA kot avokatavoun tg tpoteivg Ro52/TRIM21 otov
mopfva. Amodeiydnke 6t ta kKabvotepnuéva avtd gavopeva pecorafoiviot Kupimg ard
mv moapayoyn IFNB, omwg katapoaptopeitor amd v £€Kkplon S avtioTolyng
wiepeepovng and ta EKXA kot and 1dkd mepdpota avaotoing. Paivetal Aowdv, 6Tin
onpatoddon pécm tov TLR3 pubuiler mv ékppaon tov avtoavitydvev and ta EKEZA
Kot OTL TO LOVOTLATIO TNG YUGIKTG AVOGTOG UTOPEl Vo EUTAEKOVTIOL GTNV TPOLGIOCT) TMV
QLTOOVTIYOVAOV GTO OVOGOTOUTIKO GUGTNUM. XLUTEPUGUOTIKA, 1 Topovca epyacia,
GUVEICQEPEL GTNV KATAVONGCT TOV TOAETITEI®V PLOUGTIKOV UNYXOVIGUOV TOPOYOYNS
OQLTOOVTIICOUATOV KOt  ToV  evioKvuTTaptov  avtoavilydveov  Ro52/TRIM21,
Ro060/TROVE2 kot La/SSB, mov apopodv 6ty enaywyn cOvOeong antoavyovmv, HEGH
VIOSOYEMV TNG PVOIKNG OVOGIOG, TNV EMEKTACT TNG OLVOGOAOYIKNG OmOKPIoNG, Kol TEAOG
TN PYOUIOT) TOV GVTOOVIICOUATOV HECH TOV O10TVTLKOV/AVTi-1010TVUTTIKOV dtkTvov. Ta
EVPNLOTOL TOV Y10 TPAOTN QOpPa TepLypdpovtal otn debvn Piprloypapio pe ) datpfn

avtn stvat:

1. H &&fynon g S1copaTIHKNG ETEKTACTG EMTOTMV

2. H pvbuotikn dpaon g EDPAY ot0 1810TVUmIKS/0vTi-1010TUMIKO  SiKTVLO

TOOOYEVETIKAOV AVIIGCOUATMV, KoLl

3. H éw g onuatoddtmong pésm tov TLR3, avénon tg ovvbeong evdokvttdpimv

QVTOOVTLYOVOV.
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XYNTOMOI'PA®IEX

avti-dsDNA

ATIK

BKY

EKXA

EZA

EDOAX

[6/avti-16 aviicdpota

MNXI

MZI

[TAE

YEA

YKA

NA

TKY

ACA anti-centromere antibodies
AMA anti-mitochondrial antibodies
CCP cyclic citrullinated peptides
Fc Fragment crystalline

Fc,Rn Neonatal Fc, receptor

hYRNAs  human cYtoplasmic RNAs
IFN interferon

IgG Immunoglobulin G

AVTOAVTIGOUOTA EVaVTL SITANG o DNA
OLVTLYOVOTOPOVGLOGTIKG KOTTAPO

B xutrapikog vrodoyéog

EMONMOKA KOTTOPO GLEAOYOVOV QOEVMV
EMKOVPIKOL GLEAOYOVOL AOEVEG

EvdopAépio Avocoopatipivn
1010TLTTKA/ OV TI-IO10TVTIKG OVTIGMMLOTOL
LEKTH VOGOG TOL GLVOETIKOV 16TOV

Meilov Zopmhoko Iotocupupatotnrog
[MTewpapatiki Avtodvoon Eykepalopvehition
Yvompatikdg Epvnuatmong Avkog
Yvyyevic KoAmokotlokdg Amoxkieiopdg
20vopopo Neoyvikov AVKov

T xuttopikodg VIodoyEag

OVTOOVTIOMUOTO EVOVTL KEVIPOUEPLHIOV
QVTOOVTIGMOTO EVOVTL LULTOYOVOPIimV
KUKAKA KITPOLAAVOTTOMUEVD TETTIOLN

70 6T00EPO TUNLO TOV AVOGOCPUPIVDV
VEOYVIKOG VTTOJ0YEAS TOL GTAOEPOV TUNLATOG
TOV Y- AVOGOGPULPLVDV

avOpomvo Kuttaporhocpatikd RNA
wTEPQEPOVN

avococPalpivn ThEemg ¥
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IL
IRES

IRFs

MALT

miRNAs

mRNA

nm

PAMPs

PRRs

rRNA

TGF-B

TLRs

interleukin
internal ribosomal entry sites

interferon regulatory factors

Mucosa associated lymphoma tissues

microRNAs

messenger RNA

nanometres
pathogen-associated molecular
patterns

pattern recognition receptors

ribosomal RNA
RNA Recognition Motif
transforming growth factor f3

Toll-like Receptors

Ivtephevkivn

€00TEPIKEG BEGELS £16000V 6TA pLocOUATA
napdyovteg mov pvBuilovv v Ekepao
WIEPPEPOVOV

Aepokoi 1otol mov oyetiCovral pe Tovg
BAevvoydvoug

pikpoRNAs

ayyehopdpo RNA

VOVOUETPO (10° pHETPQL)

poplokd potifa wov oyetiCovral pe Taboydva

VTOJ0YEIS avayvdplong potifov
poKpopopiov

ppocopkd RNA

potifo avayvopions RNA

AVENTIKOS TaLPAYOVTOG LETAUOPP®OTG B

vodoyeic mov mpocsopotdlovv pe Toll

41



Dok KoL ETIKTTY] 0VOGia

H Baocwn Aertovpylo Tov 0vOGOTOMTIKOD GUOTHUATOG Evatl 1) Gpvve EvovTt Tafoyoveov
pKpoopyavicpav. Awokpivetal oe un-wikn n €ueutn avoocio (innate immunity) kot
€101 N eniktn avooiog (adaptive immunity). H @uowkni avooia anoteiel v npdtn
ypopun dpovag Evavtt maboydvev piKkpoopyoviopdv. Araptiletor and: o) 1o dEpa, TO
omoio amotelel éva QLOIKO Qpaypd Yo TV €l0060 HIKPoOpYOVICUOV, P) TIg
AVTIIKPOPLaKES OVGIEG TOV TAPAYOVTOL GTO JEPLLA KOl TOVS BAEVVOYOVOUG, V) TO KOTTAPO
NG QUGIKNG OVOGIOG, TO OTOl0 EMYPOUMUATIKA €ivol: TO KOKKIOKVTTOPO (N®OGIWVOQIACL,
Boaoed@ira, ovdeTEPOPIAL), TO SEVOPITIKG KOTTOPA, TO GLTEVLTIKG KOTTAPO, KO TO KOTTOPO
QUGIKOL QPOVEIC, 8) TIC KUKAOQOPOVGEG TPMTEIVEG OV EEKIVOVV TOVG UNYOVIGLOVS TNG
QAEYHOVIG (TPMTEIVEG TOL GUUTANPOUATOG, AVTYKPOPLaKA TenTidwn, TpmTeiveg ofelag
eaong), €) TG Kuttapokiveg, ot omoieg pvOuilovv kot cvvtoviCovv ™ Opdon TV
KUTTAP®V NG QUOLKNG Kot NG emiktntng avoocioc. Ta kvtTtapa tg QLoKNG avociog
avayvopilovv opddeg Taboyovev e1Kd HECH VTOOOYEWV TOV OVOUALOVTOL «LTOd0YELS
avayvoplong potifovy (pattern recognition receptors: PRRs). Avtol avayvopilovv
OLYKEKPIUEVEG OOUEG, Ta  «poplokd potifo mov oyetiCovtor pe maboydvay (pathogen-
associated molecular patterns: PAMPs), mov eivar wowd petad  opddwv
LKPOOPYAVIGUADV KOl 0POPOVV TPMTEIVIKEG OOUEC, VOVKAEOTIOWKES OAANAovyieg Kot
Mmdweg dopéc. Or PRRs gvtomiCovtal oty kuttopk pepfpdvn, otig pepppives tov
EVOOCMUATOV 1)/KOL GTO KUTTOPOTAAGHO TOV KVTTAP®V TNG QLVGIKNG 0vociog kot HOALG
deopevcovy ta avtiotoryo PAMPSs evepyomolovv punyavicpovg PETAY®YNG GNLOTOG TOV
TPOAYOLV TNV OVILUKPOPLOKY Kol TPOPAEYHOVAOIN dpAcT TV KLTTAP®OV GTO OToio
exppdlovtat. Mio ex TtV onuoviikotepov opdadwv PRRs eivar ot vrodoyeic mov

npocoporalovv pe Toll (Toll-like receptors: TLRs). H owoyéveln tov popimv TLR
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nepthapfavel 10 daxpitég, e£eMKTIKA GUVTNPNUEVES, SLOUEUPPOVIKEG YAVKOTPOTEIVEG
(TLR1-TLR10). Xapaktnpilovtar and emavorapfavopeva potifo mAovolo o€ Agvkivn
axolovBobdpeva amd potifa mhodow o KvoTEiVY, To omoio evromilovion otV TEPLOYN
déopevong Tov oLvOETN Tove. TENOG, TNV KVLTTUPOTAUCUOTIKY TOVS OVPE VIAPYEL pia
tomkn mwepoyn TIR (Toll/IL-1 Receptor domain), n omoia givor vmevbovm yu ™
evookvttéplo. onuatoddtmon tov TLRs. H evtomon tov vrnodoyéwv avtdv omnv
KUTTOPOTAQGLOTIKY HEUPPAVI 1) GE EVOOKLTTAPLO OPYaVIOWL EMTPETEL TNV OVALYVAOPLOT
TOV HOTIoV TV TafoyOVEOV HIKPOOPYAVICUAOV 6TO EMKVLTTAPIO KOl GTO EVOOKLTTAPLO
nepiaiiov, avtiotorya. H oovvnbng evtomon xor ov ovvdéteg kabevog TLR
napovotdlovtal oto Zynue 1. Me m Pondela TV uNyavVICUOV TS PVOIKNG 0VOGIoG OF

oLVOLAGUS UE TNV OVAYVAOPLOT] EWVIKMV Y10 KAOE OPYOVIGHO LOPI®mV EVEPYOTOIOVVTAL Ol

pnyovipoi g e0KNng avooiog.

Tynpo 1. Xovibng evidmon Kot
OUVOETEC TV avOphTIVOV
VTOJOYEWV TNG QULGIKNG  AVOGsiag
TLRs. [Ilpocapuoouévo oné Brown
et al., J Dent Res, 2011

H gdwm avoocia gival avtn mov guhhvetar yo TNV €101k avTHeT®OTIoT KAOE Tafoydvou

Kot dwkpivetal o€ KutTapikn mov emrteleital and ta T ko B Aeppoxdtrapa kot yopknm
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mov dwpecorofeitar and ovricopoata. H edwh avocio yopaktnpiletor omnd v
€101KOTNTO, Y10 KaOEva Tafoyovo, Katl Oyt Yo Opades TaboyOvVeOY OTMG 1| PLGIKT AVOGia.
Emiong, daxpivetan and to yeyovdg Ot umopel v «Bopdtory ta maboydva mov £xet
GLVOVINGEL Kol £TGL VO avTIOpa Ypnyopdtepa oe dedtepn emapn, £xel dSniadn pviun. Ot
€100TOLEG OLPOPEG TNG EOIKNG avooiag o€ oy€om He TN QLOIKN €ival: o) M peydin
E10IKOTNTO TOV OMOKPIGEMV Kot B) 1 v, 1N 1010TNTo ONANST| TOV KVTTAP®V TNG EOIKNG
avociog vo. «BupodvTow Kot Vo amoKpivovTal ToAD YPRYopa Kol TOAD To 1oXvpd OToV
Eavaovuvavtnoouy  évav  Tafoydvo  [KPOOPYOVIGHO HE TOV  omoio  elyav  €pOet

TPOTNYOVUEVE GE ETOPT).

To avricodpate mopdyovial amd vePYOTOMUEVE KOl TEMKA dtapopomoinuéva B
KOTTOpO.  (TAAGUOTOKOTTOPO) TO OToio £YOLV GLVAVINGEL TO €IKO Y Tovg B
Kuttapkovg vrodoyeic (BKY) tovg avtiyévo. Avikouv oGTNV  OIKOYEVEWD TOV
aVOGOGPUIPIVOV, Ol omoieg elvar yAvkompwteiveg mov amotelodvior ond TEGGEPLS
TOMTENTIOIKEG AAVGOVG. ZVYKEKPLUEVO, KAOE HOPLO avocoGQaLpivg omoTeAeital and
Vo TovopotdTLTEG Paplég 0ADGOVS Kot 600 TaVOUOLOTUTES EAAPPLEG ahdcove. O THTog
™¢ Papric arlvcov kabopilel v TN N 1GOTVTO TOV AVTIGOUATOG KOl TIG AEITOVPYIKEG
1oV 1010TNTEG. O1 EMAPPEG AAVGOL EIVOL POPETIKES QKOO KOL GE OVTICOUOTA TNG 1010G
Ta&ng Kot eivar avtég mov kabopilovy TV €0IKOTNTO OEGUELGNG TOL AVTIYOVOV. ZTOV
avBpmmo VIap oV TEVTE d0POPETIKEG TAEELS avTicoudtov, ot IgG, IgA, 1gM, IgD kat
IgE mov dwpépovv peta&d toug g mpog 1o péyebog, 10 Poptio, TV apvolikn Asttovpyia
KoL TNV TEPLEKTIKOTNTA TOVG o€ voutavOpakes. H IgG elvan 1 kupiopyn avocsocpaipivn
oTovV avOpdmvo 0po, kKabmg avtimposmnedel To 70-75% tng oMKNG AvoGoGPaLpivie, EVD
n IgM 10 10% avtig ko 1 IgA 1o 15-20%. H tehevtaio amoterel v xvpiopym

avococalpivn tov opofrlevvmdav ekkpicewv. Ta avticopata avoayvopilovv dikd
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HKpov pey€Boug aArniovyieg TPMTEWVIKOV, MTIOIKOV 1| VOUKAEKGOV popimv. Ta popia
aVTé OVOUALOVTOL AVTLYOVA, EVGD O TEPLOYES AVAYVOPIONG A0 TO. OVTICOUOTO ETITOTOL
1 avtryovikoi kaBoprotég. Ot enitomot dtakpivovtal avaioya He T S1UOPPOOT) Kol TNV

0¢om ToVg 6TO AVTLYOVO MG EENG:

o) yYpopKol emitomol: aAlniovyio. €MGAANA®V (GVVEXOUEV®V) KOTOAOIT®V TOL

Bpiokovtal otV 1010 ahvoida.

B) dwpopemtikol emitomol: meployég mov oynpatilovior Katd v avodimtimon
ATOUOKPUOUEVOV  aAMAOLYIDV  Katoloitmv oe  dgvtepotayeis, TpLtotaysic Kot

TETOPTOTOYELG OOUEG TNG 10106 /KoL SO pETIK®V aAvGidwV (1).

Y) KpUTTIKoi enitomotl (KpumTdTONOoL): Kupimg YPOUKol enitomol, o1 0moiol GuVNOMC
Bpiokovtal oe E6MTEPIKES OOUEG TOV AVTIYOVOL Kol VIO QUGIOAOYIKES GUVONKES gV gival
«opotoi». I'tvovior TpocPacipol 610 avocomomTikd GUOTNUN HETE amd aAlayn TNg

TPITOTOYOVS SOUNG TOV AVTOAVTLYOVOL 1) omoio cupPaivel AOym amodidtalng, KaTdTunong

N XNHIKTG TPOTOTOINGTG TOV.

d) TpomOTOMpUEVOL ETMiTOMOL (VEOEMITOMOL): EMITOMOL Ol OMOIOl WETATPEMOVIOL OF
0VOGOYOVOVG HETH OO UETAUETAPPACTIKEG TPOTOTOUCELS GE £VA 1] TEPLGGHTEPA UTTO TOL
apvoééa mov tovg amaptifovv. Tlopadsiypato Tétowwv TpomOTOM|GE®V Elval: 1
yAvkoluMmon kataloimmv aomopayivng, oepiviig 1 Opgovivng, 1M KitpovAvomoinon
apywav, n eOCEOPLM®ON cepvdV, Bpeovivdv 1 TLUPOGIVAV KOl O GYNUATIGUAOC

SLCOVAPIOIKDV dECUDV.
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Zyqpa 2. Avomopdotact Tov punyovicpdv s B kot T xuttapikng enéktaong emtonmv. (A) Ta
avtryovomapovstootikd kottapa (ATIK) napovsidlovv mentidio tov eovtod oe T Bonbntud (Tp)
KkOTTapO, To omoia v cuveyeia, mapéyovv Ponbela oe avtodpactikd B kdttapa. Avtd oonyel ot
KAovikn €kntuén avtodpaotikdv B kuttdpov kot mapaymyn avtoavtyovev. (B) Toa B kdttapa
deopehovy TO OVTOOVTLYOVO KOl TOPOLGIALOVV SOPOPETIKODE EMTOTOVS TOV OONYAVING OE
avénon g ToKIAiag TV avtodpactikdv T kuttdpmv. Tehwd, to T kottapa mapéyxovv Poreia
oe pia dapopetikn B kuttapiky andkpion. Ilpocopuocsuévo omé Monneaux et al., Scand J
Immunol, 2001

Kd&be avticopa avayvopilel 01kd Evav emnitono, evd cuviOmo¢ TEPIGGITEPO ATO EVal
avtiodpato avoyvopifovv to id1o avtrydévo. To televtaio ovopevo, HAAIGTA, ATOTELEL
Eva PaciKd YopaKTNPIOTIKO TOV (VOGOTOUTIKOD GUGTNUATOG, TOV OVOUALETAL EMEKTAGT
emrontov (epitope spreading). O 6pog avTdS TPOTOYPNGLOTOMNONKE OTIG APXES TNG
dekoaetiog Tov 1990 yio va meptypayeL TNV EMEKTACT] TOV (VOGOAOYIKOV OTOKPICEDV AT
€VOL GLUYKEKPIUEVO EMTOMO €VOG aVTLYOVOL G GAAOVG EMITOTOLG TOL 13iov 1 AAA®V
oxetillopevov pe avtd aviryovov (2). Méxpt ofuepa €xovv avaeepBel 0vo TOTOL

EMEKTAONG EMITOTMOV: O) 1) EVOOLOPWIKN EMEKTOOT, KATA TNV Omoict 1 GVOGOAOYIKN
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AmOKPLOY EMEKTEIVETUL O EMTONOVS TOL PPicKOVTOL 6TO 1010 aAvTIyoVIKO HOPLo Kot ) M
Spoplokn emEKTACN, 1 Omoio TEPIAAUPAVEL EMEKTACT GE SLPOPETIKE AVTIYOVO TOV
oLVOLOVTAL PLGIKE 6TO 1d10 avTyoviKd cOumioko (Xynpa 2). H enéktaon emtonmv eival
WWTEPMG  ONUOVTIKT Y. TN AETOLPYIOL TOL  EVOGOTOMTIKOD GULGTIUOTOC, YTl
ocuopuPdirel ot JOVIOT), EVIGYLON KOl OTOTEAEGUOTIKOTNTO TOV OVOGOAOYIKAOV
amokpicemv. H avayvopion molomAdv emMTOTOV EMTPENEL TNV OTOTEAEGHATIKOTEPT
avTipeTOmIon  €vog  maboyovov  pEG® NG OECUEVLONG  TOAADV  SPOPETIKAOV
AVOGOGPUIPIVAOV GE OVTO TOL GTI] GLVEYEWL 0ONYOVV OTNV €KKOOAPION TOL PEG® TNG
d€0UEVONG TOV AVOGOCLUTAEYHATOV amd Tovg Fc vmodoyeilg avococpapvav Kot v
EVEPYOTOINGT] TOV UNYAVIGHOL TOV GUUTANPOMOTOS. Emiong, amotpémer v dtapuyn
Ta00yOVOV HECH GLYVOV HETAAAAEEMV KOl EMITPEMEL TAPAAANAL TV OVAYVAOPLOT KOl
MoV Tafoydvemv HIKPoOpYaVIGU®OV, Ol 0Toiol £X0oVV TaPOUOOVG emtOTOvs. TEAoC,
odnyel oe TayVTEPES OAMOKPIGEIS LECH TOV KVTTAP®V UVAUNG TNG ENIKTNTNG OVOGIOG GF
devtepoyevels amokpicel, evd oavfdaveror kot 1 wOavéTTe.  Sthpnong  Tng

LVOGOAOYIKNG UVIUNG Y10 LEYAAVTEPO YPpOVIKO dtdotna [cuvoyilovat oto (3)].

Mnyoviopoi Avocoroyikic Avoyns kot Avtoavoocio

To avocomomtikd Vot SlaKPIVETOL ATTE TNV IKOVITNTA VO avayVePIleL To GLGTOTIKG
TOV €0VTOV TOL amd To EEva Kol vo amokpivetal €0wd oto «EEvay maboydva. H
KOVOTNTO TOV OVOGOTOUTIKOV GUGTHUOTOS VO OyVOeEL TO OLOTUTIKG TOv  13iov,
ovoudletar «avoyn» (tolerance) kot amotedel pio ek TV BePEMMOIMV 1O10THTOV TOV
VOGOTOMTIKOD GLGTNHOTOS. AVTH €ival WWTEPMOS GNUOVTIKY Y10 TV TPOGTAGIO TOV

OPYOVIGLOV Oltd TNV OVOITIO TVPOSHTNOT UVOGOAOYIK®V amokpicemv évavtt Tov Wiov. H
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«OVOGOAOYIKT avOyYn» €ivol pio Stopkng Kol evepyog oladkacio, 1 omoia dlokpivetal,

AVAAOYO. LLE TO OV EMITEAEITOL, GE KEVIPIKT KO TEPLPEPIKT].

1) Kevrpukn avoyn:

H xevtpicn avoyn Aappavet pépog oto 6vpo adéva ya ta T Aeppokdttopa Kot 6To Hoedd

TOV 06TOV Yo, T0. B Aepgorvttapa. Ipaypatoroteital kupiog pe 600 pnyavicpovg:

o) TV andiewyn tov «avtodpactikdvy T 11 B kuttdpov, dniadn tov kuttdpmv mov
avayvopilovv He 16YVPN GLYYEVELNL TO «GLGTUTIKA» TOL OPYOVICUOV, KUPIMG HECH

OTOTTOTIKOV O0vATOV.

B) T peTATTOON TOV KVTTAP®V OV deV avaryvopilovv kdmolo and ta EEva avtrydvo Tov
Topovoldlovial 610  WKPOTEPPAALOV O KOTAOTOGN UM AELTOVPYIKNG ATOKPLONG

(avépyern).

Ewdd yuo to B xOttopa n kKA@VIKY andAetyn TpayUatonolEitol 68 TEPINTMON OmOTVYI0G
emavadldtatng towv BKY (4) 1 oty mepintmon mov 1o avirydvo ekppdletal oe vynin
GLYKEVIPMON GTO HVEAD TOV 06TAOV amd TV avadidtaén tov BKY, dote va alidéel
E0IKOTNTO TOV AVIICOUATOV TOV UTopovV va mapdéovv (5) (dvpbwon twv BKY, B cell
receptor editing). Molovoti, peydho pépog tov avtodpactikov T kot B kvttdpov
amaleipovtol Kevipikd, €vag onpavtikdg apduog T kot B xvttdpov dweevyovv g
KEVIPIKNG OVOYNG KOl KUKAOQOPOLV oTNV TePoépeit. Ta antodpactikd avocokdTTapa

KOTOOTEALOVTIOL KO S TNPOUVIOL VIO TOV EAEYYO TOV UNYOVICUOV TNG TEPIPEPIKNG

avoyNg.
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2) lepupeprkn avoyn

H neprpepucn avoyn npaypatomoteiton ko’ 6An m ddpkewa g Cmng 6ToVG 16TOVS TOL

OPYOVIGHOV Kot Elval cuveyng Kot evepyn| dwadikacio. Avt enttedsiton pécw:

a) Tov armontotkod Bavdtov N TS PETATTOONG G0 KATAOTOON OVEPYLNG, AOY® TNG Un
«omotelecpaTIKNGY  evepyomoinong. Evepyomoinon tov T  kvuttdpov  amovoio
GLVOLEYEPTIKOV UNVOLATOV 7| ToV B kuttdpov arovcio edtkdv fondntikov T kouttdpov
N KatdAANAov 16olvyiov KLTTAPOKIVMV, eV UTOPEL VO VITOGTNPIEEL TV ATOTEAEGUOTIKN
evepyomoinon tovg. ‘Etol, 1o Aepgoxvttapa  dev odnyodvion oe  Ekmtuén 1

dpopomoinom, aAld o OTOTTOON 1) OVEPYLCL.

B) Pvbuotikdv unyoviopmv mov agopodv ot dpdon pvouctikov tandvcpuov T 1 B
Aeppoxvttapov (pvbuictikd T 7 B kdttapa), kot T cvvemakdOlovdn emkpdnon

puouoTikdV Kuttapokvav, onmg TGF-B kot IL-10, oto pukporepifaiiov (3).

Avtoavocio:

Onwg mpoovaeépOnke, 1 OVOGOAOYIKT] OVOYH OTOTEAEL UL GUVEYXN KOl EVEPYO
dwdkaoio, n omoia emiteleitar kaB’ OAn 1t dbpkewn g {ong. AwTopoyn GTOLG
PLOLIOTIKOVG UNYAVIGUOVS TOV SETOLV TNV OLTOOVOYN, £XEl OC OMOTEAEGUO TNV
avantuln avtodvoowv omokpicewv. H dwroapayn avt pmopel va oesiketon o€
ehattopatiky eEdleyn tov avtodpactikdv T | B kuttdpov oto mpotoyevny Aepoucd
Opyava, OVETOPKN KATOOTOAN TNG Aettovpyiog TV avtodpactikdv T 11 B kvttdpov
OTOVG TEPLPEPIKOVS 10TOVG M/KOL GE  GLVEYN] EVEPYOTOINGT TOV  OVOGOTOUTIKOV
GLGTNLOTOC, N OTolo Ogv UTOPEl Vo TEPLOPIOTEL UMOTEAEGHATIKA AOY® OLGAEITOLPYING
TV pUOUOTIKOV  pnyovicpu®v  (puBuotikol  vmomAnbvopoi  avoGOKVLTTAP®V,

KUTTOPOKIVEG KOl VTOOOYEIG TNG QUVOIKNG Kol emikTNING ovooiog). H avimtuén
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QVTOGVOGMV OTOKPICEMV 0EV  GUVETAYETOL VIOYPEMTIKG TNV EKONAMOT] OVTOAVOOTG
vocov (autoimmune disease). o va exdnhmbel vt Oo mpémel o1 AVTOSPAGTIKEG
amokpioelg vo mpokarécovv 1otk PAAPN n omoie tEMKA O odnynoel kol oe

Aertovpywn PAAPn tov 167T00.

Ot unyoviopol mTov gUmTAEKOVTOL OTNV OTOAEW TNG OVOCOAOYIKNG OVOYNG Kol OTNV
avantuén avtoovoaciog dev eivol TAPg kKabopiopévol. Oempeitor Opms, 0Tt ToAhamTlol

TAPAYOVTES GUUUETEYOVV. AVTOT KATNYOPLOTTOLOVVTOL GTOVG TOPAKATM:

1. Tevetwkoi mapayovres. ApKetd yovidla, Kupimwg oVTE TOV KMOKOTOOVV Yo
npwteives tov Meilovog Zvumidkov lotocvpfatomnrag (M) (6) £xovv cuvdebei
pe v avantoén avtodvocmv voonudtov. Emimiéov, petaridels (kvpimg
TOAVHOPOIGHOL, OAAG KOl £KPPOOT] EVOALOKTIKOV HETOYPAPMOV) GE YOVIOLL TOL
KOOKOTOWHV  Hopwr Tov  gumAékovtal ot pOOUoN TOV  aVOGOAOYIKAV
amoKPIoE®MV, OTMG CLVOLEYEPTIKG MOPLO, KLTTAPOKIVEG 1 YMUEOKIVES, EyouvV
ovoyeTiobel pe v gpedvion avtodvocwv voonudtomv [cuvoyilovior oto (7)].
Emmpdobeta, pehéteg povoluymTikK®V O0VU®V 1] OKOYEVEIDV TOL Ogiyvouv
ALENUEVN EMMTMOON TOV GLTOAVOGMOV VOST|UAT®MV OTIG OPAdES aVTEC, KAODS Kot
TEPAUATIKG YEVETIKA TPOTOTOMUEVO, (KA TPOTLTTAL, GLVIYOPOVV GTNV EUTAOKN

YEVETIKOV TALPOyOVIOV GTNV VATTLEY 0VTOOVOGTOG.

2. Oppovikoi mapdyovreg. [TAn00c dedopévov vmootnpilel ™ GLUUETOYXN TOV
OPHOVAV GTNV avATTLEN TOV avtodvocwmv voonudtov. [apatnpeitor onpaviucd
aVENUEVT ETMMTMOOT TOV OVTOAVOG®YV VOST|UATOV GTIS YOVOIKEG, GUYKPITIKG e

TOVG GVOPES, VD Gg (OIKA TPAHTLTO TO. OO0 AVOTTVGGOLV AVTOUNTO AVTOAVOGT,
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voofpota, 1 modnkektopn odnyel o€ VEeoN N KOO KO GE PN EULOAVION TNG

vocov (8, 9).

. Poyohoywkoi mapdyovres. H évapin tov copuntopdtov avtodvoons vosou £xet
1oY(VPA GLGYETIGOEL [LE TPONYOVUEVT] AVAPOPA EVIOVOV GTPEGOYOVMV YEYOVOTOV,
Om®G BAvVaTOg AyomnUEVOV TPOoOTMV, d1lvylo 1| anmdAcln epyaciag. Emiong n
EUPAVIOT]  OVTOAVOCMV  VOONUATOV  £Yel  GLOYETIGOEl pE  OCLYKEKPLUEVA

YOPOKTNPLOTIKA YuyooOvOeong (10).

. Heprparrovrikoi mapayovres. Awpopor mepiBarioviikol mapdyovieg E£xovv
gvoyomomOei yuo TV EROAVIGT ALTONVOGING, CUUTEPIAAUPOVOUEV®V TNG NMOKNG
aktwvoPfoMag, Poapémv petdAhov  kKour  Aopdéemv. Exdnidvetoar  peyddo
EVOLOPEPOV Y10L TO POLO TMV PAKTNPLIKOV Kol UKOV AOUOEEDV GTNV ALTOAVOGTaL.
[Inbdpa peretdv vrmootpiler T ovoyétion HETOEL POKINPOKAG N UKNG
péivvong Kol avamTuEng avTodvocsmV voonuatov. Ot HOAOVGELS aVTES GUYVE
Exovv Bempnbel ®¢ maboyeveTIKOG TAPAYOVTOS N MG TOPAYOVTAS EVEPYOTOINONG
(triggering factor) Kot om@AEOG TG AVTOAVOYNG. TNV TeAevTAin TEPIMTMOON, Ol
AOWUDEELG UTOPOVV €ITE VO OPOLV  OVOGOGEVIGYVTIK(, EVEPYOTOIOVING TNV
onpatoddmon péow TLRs kot v mapayoyq tindodpag kvttapokvav (11, 12).
N vo kGvovv opatd oTolyEi TOL 18{0V TOV OPYAVIGHOV GTO OVOGOTOUTIKO
cvotuo. Avtd emrteleitor pe VO UNXOVIGHOVS, TNV  addKiun  £K@paom
EVOOKLTTAPLOV avTIyOVOV AOY® ovénuévoy amonteTikod BovAatov emayOpeEvVoy
amd ofelo N ypdvior Aeypovn kot ™) poplokn pipnon (13). Mopraki pipnon
(molecular mimicry) ovopdletor TO  QOWOpEVO  KATA TO OmOio M
AVOGOOPOOTIKOTNTA EVOVTL €VOG HIKPOOPYOVIGUOD 0OMYeEl OTNV GVOGOAOYIKN

amoKplon Kotd AV Tafoyovov 1 GTOyEI®V TOL €0VTOV TOV TPOGOUOALoVY
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OTNV TPOTOTAYN H/KOL GTNV TPITOTOYT SOUN TOV OPYIKOV HIKPOPLOUKDV OVILYOVEOV
HEC® SLOTAVPOVUEVNG GVOGOAOYIKAG avayvapions. To qawdpevo avtd sival
WwiTePO ONUOVTIKO GTNV avATTUEN VTOOVOGING, OTMG OTodEKVOETAL Omd TNV
avATTLEN AVTOAVOGING € GTORN PE GLYKEKPWEVES AOTUMEELG Kol LEAETEG OF

Cowd tpdTuma vocov (14).

Ta avtodvoso voonuoata yopoaktnpiCovior 1060 omd KLTTAPKEG OGO KOl YVUIKEG
amokpioels. Eivar mAéov omodektd, OTL Ol 0LTOAVOGES OMOKPIGES &ival avilyovo-
oONyoVLEVEG Kol OKOAOVOOVOV TOVG HUNYOVIGHOVS OVATTUENG TV QUGIOAOYIKOV
VOGOAOYIKOV OTOKPIGEMV EVOVTL TOV «EEVOVY avTlyovev. Avtd, 66ov a@opd oTnv
TOPAYOYT] CVTOOVIICOUATOV OTOEIKVIETAL OO TO YEYOVOG OTL: (L) TO GVTOAVTICMLLOTO
elvar cuvNnOmG €0IKG Y10 CLUYKEKPIUEVEG OVTOAVOCEG VOGOLS, B) M TAeovotTnTa TOV
avToaVvTIoOpaToV sival taéng IgG, yeyovdg 10 onoio vrodnimvel v dYmapén aviryévo-
eCaptodpevng T-kutrapkng Pondetag (1), y) ot avtodvoces anokpicelg eivan katd Paon
TOAMKAWOVIKEG KOl GTPEPOVTOL EVOVTL TOALUTAGV EMTOTOV TOL B0V avtoavirydvov (1)
Kot 0) evicyvovtal Kot dtonmvifovtal pe T Opacn TOV UNYOVIGU®V TG €vO0- Kot Olo-
poptlakng enéktaong emtonwv (15, 16). O televtaisg £xovv amoderybel mTEPAUATIKA OE
Cowd mpotvma avtodvocmv voonudtov. ‘Etel, n avocomoinon (oikdv mpotummv
(movtikin) g mepapaTikig avtodvoong eykepatopveritivag (ITAE), n onoia amotelel
avaA0yo TG avOpdTIvNg TOAMATANG GKApLVONG, e ToV KOpto T kuttapikd enitono tov
Kupiov avtoavtiydvov, ™G Pacikng mTpoTEIvNG g pveiivng, odnyel oty avdamtuén
QVTOAVTIICOUATOV £VOVTL SWPOPETIKAOV EMTOTMOV TNG TPOTEIVNG, VIooTnpiloviag TV
evoopopkn eméktaon emtomov (2). H dwpopokr enéktaon smurdnov dsiydnke
TEWPARATIKO 0 KOLVEAL. Avocomoinon tov (Oov ovtdv pe €vo TENTIO Tov

AVTITPOGMONTEVEL TOV KVUPLo emitono tov avtoavttydvov Ro60/TROVE2 odfynoe omv
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TOPAYOYT] CVTOOVTIGOUATOV EVOVTL TOANUTAGV emttdénov TG Ro60/TROVE2, kabmg Kot
EMEKTOON TOV YVUKOV amokpicewv ota avtoavtrydve La/SSB, Sm-B’, Sm-D1, RNP-A
kot RNP-C, ta omoie ovvdéovioar @UOIKA ©€ TOATPOTEIVIKG GCOUTAOKO KOl

yapoxtnpilovv tov avBpdmivo Zvotnuatikd Epvnupoatdon Avko (ZEA) (17).

Ot awTodvoseg YOIKES amoKpIoES Umopel va elvar yevikevpéves, mov yopaktnpilovion
Ao VIEPTOPAYMYN) AVOGOGPULPIVOV, N EWOIKEG HE AVATTVEY OVTOOVTICOUATOV EVOVTL
OLYKEKPILEVOV OTOWEI®Y TOL OPYOVICUOV, KLPIOS OVILYOVIKOV GOUUTAOK®V TOV
amoTELOVVIOL amd VOUKAEIKG 0&Eo Kol TPTEIVIKA pople. Tétown eivol to paticopa
(spliceosome) kot 10 pipovovkieonpmteivikd coumioko Ro/La. H vrepmapaywyn
AVTICOUATOV GLYVE 00N YEL 6€ dNUIOVPYIK AVOGOGUUTAEYATOV, 1 KaBilnon TV omoiwv
€xel ovvoebetl e otk PAAPN /xan dvoiertovpyia. Ta €181KE avtoavTiIcOUATA GLVNOMG
XOPOKTNPILOVY GLYKEKPIUEVEG GVTOAVOGES VOGOVS. Agv glval YyvmOoTO av amoteAodV
EMUPAVOUEVO, OTOTEAEGHO NG 10TIKNG PAAPNG Kou TG emaxdlovbng mapovcioomng
avToaVvTILyOvVeOV, N £€xovv Toboyevetikd polo, pe eddyoteg eEapéoeic. ‘Etol, ta
QVTOOVTIOONOTO  KATO TV  pifovovkieonpwteivov  Ro/La  ¢aivetor vo  €yovv
TaOOYEVETIKO POAO GTO GUVOPOUO TOL VEOYVIKOV AVKOv (ENA), aAld dev €xel Ppebdei
Ta0oYEVETIKN GVOYETION UE TNV avamtuén tov XEA 11 tov cuvdpopov Sjogren (18). H
aViYVELGN TOV OVTOOVTICOUAT®V £XEL DYNAN Sl0yVOOTIKY, TPOYVOOTIKY Kol KAIVIKN
afla, evd ovyvd mephappdvoviol 6To SyVOOTIKG KPLTHPLO. GLTOAVOGMY VOOT|LATOV
(19-24). Meta&d TV KOpLUmV 6TOY®V TOV OVTOAVOCHYV OTOKPIcE®MV £ival Ta pdplo. Tov

ovykpotoHV Ta. provovkieonpmteivikd cvumioka Ro/La ko UlsnRNP.
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Ta prpovovkieonpoteivikd copurioka Ro/La kot UlsnRNP

XOopoKTNPIOTIKA KOl WWOTNTES TOV  QOTOAVTLYOVOV 7OV  GLYKPOTOUV  TO

prpovovkieonpoTeivikd cvpmioko Ro/La

To pipovovkieonpmteivikd coumtioko Ro/La amoteleiton amd €va €K TOV TEGGAPWOV
avBpomveov kuttaporthacpatik®@v RNA (human cYtoplasmic RNAs: hYRNAs), ta
omoio. cuvOEoVTaL UN OROOTOAIKA e To avtoovityova Ro60/TROVE2 kot La/SSB (25,
26). Zav eMIAEOV GUOTATIKE TOV GLUTAOKOV £XOVV TTEPLYPAPEL Ol TPWTEIVES VOLKAEOAIVN
(27) ko kaipetucovrivn (28), kabdg kol to avtoaviiydvo Ro52/TRIM21 (29, 30). To
tehevtaio Oe ovvoéetar dpeca pe to hYRNA, addéd pe ™ Ro60/TROVE2 péow

AANAETO PACEWDV TPOTEIVIG-TPOTEIVIG.
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Ro/La. O mpmteiveg Ro60/TROVE2 ko

K U La/SSB ovuvoéo-vtal | opolomoAKd e

B MRS cifil éva. popro hY1-RNA. H mpoteivy

UyGuuacuuasc (({ R052/TRIM21  oAniemdpé pe 1

R npwteiviy Ro60/TROVE2.
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To téooepa hYRNAs (hY1, hY3, hY4, hY5S) nowilovv oe pfkog and 83 €wg 112
vovkAeotion Kot petaypdagpoviotl omd v RNA nohlvpepdon 111 (31). Xta mepiocdtepa

avBpomva,  kottapo to hYS RNA eivor 10  pipovoukdeikd ovotatikd Tov
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ppovovkieonpmteivikod copumiokov Ro/La (32). [lpdopateg peléteg £xovv avadeilet
dvo mbavovg pnyaviopovg epmiokng twv hYRNAs oty avtoavosia. Ilpdtov, pe ™
dpAcM TOVG GOV AVOGOEVIGYLTIKA TOV TPOKAAEITOL AT TN OEGUEVGT TOVG GE VILOOOYELS
NG PLGIKNG OVOGING Kl TNV ETAKOAOVON TTAPAYW®Y TPOPAEYLOVOIDV KUTTOPOKIVDV.
Ewwdtepa, €xer deybel 611 M mpoobnkn xekaboappévov hYRNAs oe avOpodmiveg
kuttapikeg oepéc (HEK 293) endyer v mopaywyn wviepeepovov tomov | kot mpodyet
v opipaven devopitik®v kuttapov (33). Agvtepov, £xet avapepbel 1t to hYRNAS
pmopel va mepiEyovv mpddpopa microRNAs (miRNAs) ta omoia otoyxgvovv yovidw pe

onpaivovta poro otig avtodvooeg depyaoiss (31).

"Hon amd 1o téhog g dekoaetiog Tov 1960 eiyav avapepbeil oe opovg aclevav pe ZEA
Kot cOVOpopo Sjogren OVTUTLPNVIKG OVIIGOUOTO TO OTOI0l GTPEPOVIOV EVOVTL E£VOG
avtoavtydovov mov ovoualotav Ro 1 SSA (Sjogren’s Syndrome antigen A: aviiydvo A
0V GVVdpduov Sjogren) (34-36). Av kot ta avti-Ro/SSA avticdpata ypnoyoromdnkay
Yo dEKAETIEG GOV O10yVMOTIKOL OEIKTES Y100 TO GVUVIpopo Sjogren kot tov XEA, 1 poplokn
TOVTOTNTO TOVG OEV £iye doAPNVIGTEL. ZYedOV TPEIS EKAETIEG APYOTEPO, PAVINKE OTL TOL
avtoavtyova Ro/SSA amotehovv, otV Tpoyuatikdto, 600 SopOPETIKES TPMTEIVIKEG
ovtotreg, ta avtoavtyévo RoS2/TRIM21 kar Ro60/TROVE2. Ta 600 avtoavtiydva
KOIKOTOOHVTOL Ao S10KPLTd Yovidla mov eviomifovTal G6E SILPOPETIKA YPOUOCMLLOTO,
EVD 01 KMOIKOTOIOVUEVEG TPMTEIVES SOPEPOVY MG TPOG TNV AUIVOEIKT oAANAoVY i Kol

115 Prodoywcég dpaoets (26, 29, 37).

Avtoavtryovo RoS52/TRIM21. Kmdwonoeitar ond to yovidwo trim21, 1o onoio 6tov
avOpwmo Bpioketal oto 11° ypopdoopa (38). H kmdikonotovpevn npoteivn amoteleital
amd 475 apwvoééa kot €xel poplakd Papog 52 kDaltons. Avikel 6TV OKOYEVELD TOV
npoteivov mov nepiEyovv TRIM (TRIpartite Motif: tpiuepég potifo) (38). To tpuepég
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potifo amotedeiton and tpelg meployés (Zynua 4), pio apwvotelkn doun RING, éva B-
box potifo kot pia meployn onepoedovg tnviov (coiled-coin region). H meproy RING
amoteleitol and to katdrowto opvoléwv 15-58 otov avbpomo kat eivar €va potiffo
mAoV010 o€ KVoTElveg, T0 omoio £xel 6V0 BEcelg déopevong poplov Yeudapyvpov Kot
OUUUETEXEL 0 aAnAemidpaoelg pe Gileg mpoteives. To potifo B-box (katdloima
apvo&éav 91-128) €xer pla Béon mpdodeomng popimv yevdapyvpov (39). 1o péco g
npoteivng Ro52/TRIM21 (katdlowa apvoéémv 125-235) PBpiloketar n meployn Tov
OTELPOELOOVG TNVIoV, 6TNV omoia epmepiEyxetat Eva eeppovdp Aevkivng (leucine zipper).
Téhog, 10 KapPo&utedicd dxpo g mpmTeivng (katdlowra apvosémv 286-465) mepiéyet
pia mepoyn PRYSPRY (emiong avagépeton og B30.2) n omoia amoavtdtolr o€ apkeTd

LEAN TG okoyévelag TV Tpmteivav TRIM (40-42). H neproyn avt eivar dwtépmg on-

Ro52/TRIM21

Zynpa 4. ZynUoTikn avamopdoTacT) TV 00K®OV TEPLoY®@V TG Tpoteivig RoS2/TRIM21.

HOVTIKT Yo TNV KOTTOPIKN €vTomion s npoteivine. H mpoteivn evroniletor Kupiwg 610
KUTTAPOTAQGHO, Kot 6€ yapnAdtepa emineda otov mupnvae (43, 44). H omaiowpn g
TEPLOYNS TOV  GTEPOEWOOVG TNVIOL, Kol EWIKOTEPA TOV QEPHOVAP AEVKIVNG, 0dNYNoE
OTNV UETATOMION TNG £KPPUCTS TNG OO TO KLTTOPOTAAGIO GTOV TUPNVO TOV KLTTAP®OV
HeLa, vmodnhdvoviag Tn GULUUETOYXN OVTNG TG TEPLOYNG OTNV KLTTUPOTACCLOTIKN
evtomon ¢ mpoteivng (45). Avrtibeto, m emmAéov amarowpn g mepoyng B30.2

EMOAVEPEPE TNV KLTTUPOTAACLOATIKY EVIOTIGT TNG TPMTEIVNG, VTOSEIKVIOVTOS TO POAO TNG

56



oV mopnvikn petatoémion (46). H mpoteiv RoS2/TRIM21 dev €xel kamolo meployn e
YOPOKTNPLOTIKG TETTIOHIO0V-001YOV TUPNVIKNG EVIOTIONG. ALTO VITOVOEL OTL 1| LETATOTION
mg mpwteivig Ro52/TRIM21  otov  mopiva  mpaypatomoleiton  gite  dwr g
LETAUETOPPACTIKNG TPOTOTOINOTG TNS TOV 0dNYEl 61N dnpovpyio evEg TenTd10V-001 Y0
N HEG® KATOL Hopiov-cLVOOOV, T0 omoio aAANAemdpd pe v mepoyn B30.2 (47).
Téhog, £xer avapepBel Eva evaALOKTIKO HETAYPAPO TNG TPMOTEIVNG, TO 0moio ovopdletal
Ro52B ko odnyel ommv mopaymyn HOG GOHOPONS NG TPMTEIVNG, amd TNV omnoia
amoLGlALEL 1) TEPLOYN TOV PEPUOVAP AEVKIVNG, ELEUVICOVTOG £TGL OTOKAEIGTIKA TUPTVIKN

evtomion (48).

H mpoteivn Ro52/TRIM21 exepdleton oe Oho T, KOTTOPO TOL OPYOVIGHOD, OTMG
amodelynke pe mewpdpato  in situ  vppdicpov (38, 49-52). Tlewpdpota pe
avOoVVOLOGUEVT] e evioyvuévn mpacwvn @Bopilovca mpwteivny (E-GFP) mpoteivn
Ro52/TRIM21 og moviwkovg €6eiéav OTL To peyoAdTEPO €MImEdD £KQOPAONG NG
QVLYVEVOVTIOL GE OPYaVe TOL OVOGOTOWTIKOD GLGTAUOTOS, ONMC Ol AEUPOUOEVEG O
omAvog kot o OOuog adévac. AVAUESH OTIG VTOOUAOES AEVKMV  OUOGOOPIOV
TopatnpNOnke vYNAN Ekepacn tov avtoavtydvov oe T-kvttapa, T-KOTTOPO PLGIKOVG
QOVIAOES, HOKPOPAYO KOl OEVOPITIKG KVOTTOPM, EVO YOUNAOTEPO EMIMEdN EKQPAOTG
aviyvevdnkav oe B-kdttapa Kot o kokklokvttapa (53). H amaiowpn tov yovidiov trim21
0€ TEWPOANOTIKG TPOTLTO TOVTIKMOV OEV EMMNPENGE GNUOVIIKA TO QOVOTLTO TOVG,
VTOJEIKVVOVTUG OTL OEV GUUUETEYEL OPACTIKA otV ovamtuén tove. Qotdco, dtav 6Ta
QLTI TOV TOVIIKOV OVTOV TEPACTNKAYV UETOAMKEG TOVTOTNTES, TO. (Mo avémtvEav
cofapn eAeypovi Tov dEpUaTOG, N onoia otadaKkd enektanke. EmmAéov, ta {da avtd
avénTuEav vrepyappaceapvorpio otov 0pd, avti-DNA avtoaviichOpota, tpoteivovpio

Kol TOOOYEVELDL TOV VEQPAOV, YOPIG TAVTOXPOVI] GAEYLOVI] GTOVS GLEAOYOVOLS OOEVEC,
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CLUTTAONOTO TOL TPoGopoldlovy otov avBpmdmvo XEA. Téhog, mapatnpndnke avEnpévn
TOPAY®OYT] TPOPAEYUOVMOOIDV KLTTOPOKIVAOV, Ol omoieg Ppiokoviar vnd Tov €Aeyyo
nopaydviov mov puouilovv v ékepacn wviepgepovedv (IRFs: interferon regulatory
factors), 6mmg 1 wreplevkivn 6, n wrephevkivn 12/vtepievkivn 23 kou ) vrepAevkivn 17
(54). Ot IRFs amotelobv pio. Opade HETOYPOOIKOV TOPAYOVI®MV TOL TPOAYOLV TN
LETAYPAPT) TOV YOVIOLOV TOV VIEPPEPOVAVY TOUTTOV | Ko AAA®V Yovidimv mov spmiékovtal
o€ aVOCOAOYIKEG amoKkpioels. Avtd vrédeiEe O0tL  mpwteivy Ro52/TRIM21, 1 onoia
REYPL TNV TEAELTOLN OEKAETIO NTAV OYVOGTOL Agttovpyiag, Hmopel va £xEL TapOUoto poro
pe ta veolowro péEAN g owoyévewng TRIM. Avtd dwdpapatilovv onpavtikd poho ot
PUOLIOT TOV BVOGOAOYIKMDV ATOKPICEMV Kol WOITEPMG TV ATOKPIGEMV EVOAVTL TOV 1OV
Ko YeVIKOTEPQ, TNG QUGIKNG avooiag (55, 56). IIpdkertan yio Arydoeg Tng ovPikitivig, ot
OTOieC GTOYEVOLV HOPLO. TTOV GYeTIlOVTAL UE TOV KLTTOPIKO TOAMOTAAGLOGUO T TNV
eMPiOOTN KVTTAP®V TOV BVOGOTOMTIKOY cLGTHATOS (57). H ovfikttivolioon givat €vag
UNYXOVIGUOG HETOUETAPPACTIKNG TPOTOTOINONG TOV TPOTEIVOV, HECH TNG OTOinS Ol
evKopumTiKol opyaviopol eléyyouv Proloyikés dadwkacieg, Om®S 1 ATOdOUNON
TPOTEIVOV GTO TPOTEACOUA, 1] AVOKOKAMON ApVOEEDV Kot 1) dlokivion TpoOTeEvVOV (58).
H dwdwasio g ovpiitivodioong sival £va povondtt tpidv fnpdtov kot amottel
damdavn ATP. Xt0 mpdTo Pripa decpedetal kot evepyomoteital Eva pdplo ovfikitivng and
éva évlopo El1 mov ovoudaletar «évlopo evepyomoinong g ovfikitiviigy. X1o de0TEPO
fpa to evepyomompévo poplo g ovPikitiving petapépetarl o Eva Eviopo E2 («évlupo
ov TPocdével 0 podplo ovfikitivy). Télog, oto Tpito Prua, éva évlopo E3 mov
ovoudletat «Aydon g ovPukitivigy dopecorafel T peta@opd g ovPikitivng otnv
TpOTEIVN-010Y0 (Zynpa 5) (59). Tpdypatt, n tpwteivny RoS52/TRIM21 anotedet o E3
Mydion g ovPikttivng pe v meproyn RING tov popiov va nailetl kpicipo poro og ovti
™ Aerrovpyia (60, 61). H Ro52/TRIM21 éyet deyybei 6t pmopet va aAlniemdpaoet 1660
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.mw AMP+PPL Xyquo 5. To povomdtt g
A B OLPIKITIVOAI®ONG TOV TTP®-

teivadv. ‘Eva popro ovfikiri-
vng (Ub) evepyomoteiton Kot
ovvdéetor pe 1o évlvpo El
(A), ot ovvéyeln peTopé-
petat oo évlopo E2 (B) ko
téhog, 10 évlupo E3 dievko-
AOVEL TN GVVOESH NG OTO
vrootpoua (S) (I'). Apxetd
popo. ovPikitivng  pumopotvv
Vo oLVOEOVIOL  HE  TO
vrnootpoua  (A). Ilpocop-
uoouévo amé Oke et al., J
Autoimmun, 2012.

LLE KVTTAPOTAAGHATIKE, 0G0 Kot pe ropnvikd Eviopa E2. Me v 1d16tra g E3 Arydong
g ovfwkitivig, to0 pdpo RoS2/TRIM21  pvbuiler v  éxeppaocn tov  IRFs,
ocvuneptrapfavopévev tov IRF3, IRFS, IRF7 kot IRF8 (49, 54, 60, 62, 63). And v
A mhevpd, ov IRFs kot ov wreppepdveg poOuilovv v Ekepacn e TPOTEIVNG
Ro52/TRIM21. Ztov vrokwvnti tov yovidiov trim21 vrdapyet éva puOuoTikd ototyeio
nmov gvepyomoteitar and IRFs, ko €xer deybel 6t ov IRFI won IRF2 mpodyovv
petaypaen tov yovidiov rim21, eved ot IRF4 ko IRF8 v xatactéhhovy (7). A&ilet va
onuelmOel 6TL T0 GHVOLO TOV TOPATAVE® dEdOUEVDV €xEl LEAeTNOEL o€ in vitro GuoTHuAT
Kot PEVEL Vo amodelyBel M in vivo dpdom NG TPOTEIVIG OTIS OMOKPIGEIS TNG PLGIKNG
avociac. EmmAéov, ot wrepeepdveg tomov I (witepa n IFNP) kot IT (IFNy) sivat
woyvpoi emaymyeic g €kepaong g tpwteivng RoS2/TRIM21 cg d1dpopovg THmOVG
KUTTAP®V TOV avocomoTikoy cvothpatog (64). 'Etol, oe mepintwon @Aeypovic, m
TOPAYOYT WWTIEPPEPOVOV ETAYEL TNV £KPpaon Tov popiov Ro52/TRIM21, to onoio oty
ouvvéyelo puOuilel v ékgppaon tov IRFs Kot KotaoTtéAAeL TNV Tapay®YR WIEPPEPOVAOV

Kol GAA®V KOTTAPOKIVOV, 0dNYOVING OTOV EAEYXO0 KOl TEPUATIOUO TG QAEYHOVIG (65)

(ZMua 6).
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Tyqpo 6. POOuon g tomkng eAeypovig Kot avtodpactikotnta. H otk PAapn odnyel otnv
EVEPYOTOINGON QPAEYLOVOOGV HOVOTOTIOV, OV UecoAdfodviol omd Kuttapokiveg émwg ot IL-
23/11-17 xon ot wreppepoveg tomov I Ot kvtTopokive avTég UmTOPOOV VO, EVIGYUCOVV TIC
oVTOOPACTIKEG OmOKPioELS, avEavovtag TV mhavdTTo aAANAETIdpacnc avtodpactikdv T kot B
KUTTAPWV, ENAYOVIOS TNV TOPOVGINGT) ALTOAVTIYOVOV 6TO avocoromtikd cvuotnpa. Ot IRFs eivon
omopaitnTol Y v evepyomoinon tov wvieppepovav tomov I ko ¢ IL-23. Ot wieppepdveg
tomov | emdyovv v ékppaon g Ro52/TRIM21, n onola péow tng dpdong g cav E3 Arydon
mg ovfikttivng pe v mpwteivi-otdxo puduilel mv ékppaon towv IRFs. Ilpocopuocuévo omo
Bolland et al., J ExpMed, 2009.

Emmpdobeteg Opdoeig €xovv amodobei oto pdpo Ro52/TRIM2I. Oaiveror o1
CUUUETEXEL oIV gvepyomoinon 1 Tov mohlamhactaucpud tov T-kuttdpov, Kabmg
VIEPEKPPACT] TNG o€ KVuTTaptkeS oepéc Jurkat (aBavatomompéva T-kotTopa) odnyel o
adénon G Topaym®YNg vtepAevkivng-2 émerta omd  evepyomoinon tov CD28
ouvoleyeptikoV popiov (66). Emiong, in vitro dedopéva amd ™ B-kvttopikn oeipd

Aepopodpotoc moviikdv A20 (mouse B-cell lymphoma cell line A20) vrootnpilovv 6Tt
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avEAVEL TOV KVTTAPIKO BAvoTo PEGH OmONTMOONG UETA OO EVEPYOTMOINGT TOL HOPIiov
CD40 (60). Téhog, @aivetar 4Tt amoteAel £vav evOOKVTTAPIO VTOJOYEN TOL GTaOHEPOD
tuqpatog (Fe) tov avipodmvev avocoopatpvedv. Ot apyikés evoeielg yio v 1ot ta
avt wponAbav amd Vv  mapatipnon Ot opoi VYOV oTdu®V  pmopoldv  va
kataxpnuvicoov 1t Ro052/TRIM21 (67). AxohovOncov pelétec oamd Obpopeg
EPELVNTIKEG OpaAdeg Tov avépepav 6t 1 Ro52/TRIM21 mpocdévetar 6to otabepd Tunqpa
(Fc) tov avipomvev 1gG péow g B30.2 meproyng g pe peyalvtepn ocvyyéveld amod
0molovONToTE GAAO VITOdOYEN TG avococparpivig taéewmg v (IgG) (68-70). Tlpodcpateg
pehéteg €oei&ov 61t M Ro52/TRIM21  deopeder ukd ocopdtio to omoio  sivol
oyovivorompévo pe I1gG kot e16épyoviar 6to KutTopdniacuo. AKoAovO®OS To. cOUATIO
QT 03NYOVVTOL G KATATUNGOT OTO TPOTEACOUN LEG® TG dpdong ¢ Ro52/TRIM21
o¢ E3 Mydong g ovPwkutivng (71). Me mepdupoto dtopodivveng dsiybnke otL 1M
Ro52/TRIM21 umopei vo €£000eTEPDOEL OPIGUEVEG UKEG AOLUMEELS, OpOVTAG GOV
KUTTOAPOTAAGLOTIKOG VITOdoYEns copunAokmv I1gG pe mpmteiveg TV uk®dvV copatimv.
BéPata, axdpa dev £xel dSacaenvioTtel T0 TOG UTOPEl TO TPOTEACHOUA VO OUYEPLOTEL

1660 peydia coumioka (72).

To yeyovdg 011 amotelel KOHPLO AVTIYOVIKO GTOYO TOV OLTOAVOGMOV YVUIKOV OTOKPICEDV
€0TpEYE TOAD YPNYOPO TO EVOLOPEPOV GTN YAPTOYPAPNON TOV KOPLU®V ETTOT®V TOV UE
N XPNON OVOGLVOVUCUEVOV LGOHOPPDOV TNG TPMTEIVNG OO TIS OTOIEG CLPALPOVVTOV
ovykekpléveg dopikés meployés (73-75). 'Etor, @dvnke 0Tt 6xeddév OAot ot opoi mov
mepleiyoy  avtooviicopato  Evovit g povovkieonpwteiviig  Ro52/TRIM21
avayvopllay TNV KEVIPIKY TEPOY Tov popiov (katdiowro apwvoléwmv 190-245)
avegaptnta and to Mol vOso elyav ot avrtictoyyor acbeveic-00teg (74). e emdpevn

pelétn tovtomombnke €vag emitomog mov Ppioketor omv 101 mepoyn (KotdAouto
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apwvoéémv 200-239) o omoiog mepiEyel 0OAOKANPO TO HOTIBO TOV PEPLOVEP Aevkivng (76).
MdaMota, n dmapén aviicoOPITOV £VOVIL GVTOV TOL EMITOMOV CLGYETICONKE pe TNV
avantuén tov ENA Kot TV KMVIKT EKONA®GOT GVYYEVODS KOATOKOIALOKOD OTOKAEIGHLOD
(ZKA) (77), xabBdg @oaivetor OTL TO OVIICOUOTO OVTO GLVOLOVIAL GTNV EMLPAVELL
LLOKAPOOKOV KVTTAP®V TOVL EUPPUOL Kol TPOKOAOLV STOPUYEG GTNV OLOLOGTACT) TOL

aGPECTION TOV KLTTAPOV AVTMV 00NYDVTOGS TA, TEMKE, GE OTOTTMOON.

Avtoavtiyovo Ro60/TROVE2. Kwdikonoteitar and 10 yovidio trove2, 1o omoio 6Tov
avBpomo Ppicketar oto ypoudcsmpe 1. To avBpdmvo yovidlo trove2 petayplQeTol o€
TEVTE EVOANOKTIKA PETAYpo@a (petdypaga 1-5), To omoio K®dKomolohy Yo T€6GEPLG
SPOPETIKEG IGOUOPPEG TNG TPOTEIVIG (1] HETAPPAOT T®V EVOALUKTIKOV LETOYPAPOV 2
Kot 5 odnyel otV mapoy®yn g 010G 16opopeng). Ot SPOPETIKES IGOUOPPES TNG
TPOTEIVNG 0ev QaiveTan vo. £Y0VV JAPOPETIKES Proloyikég dpdoels, kabdg dlapépovv
peta&d tovg Kotd Alyo apvo&éa oto kapPolutelkd Gkpo TV popi®v mov eival
QTOUOKPVOUEVO OO TIG AELTOVPYIKEG TEPOYES TG Tpwteivne. H kwducomolovpevn
TpoTEIVN £xel poprakd Papog 60 kDaltons, givar eEehMktikd cuvTnpnUévn Kot amavTaTol
oe Oho TO OMOVOLAMTA, G€ OPWOUEVO POKTAPEL KOl OTO VNUOTOON OKMOANKO
Caenorhabditis elegans (78). Ot dopukég 1010tTeg ™G Tpwteivng Ro60/TROVE2 £yovv
peketnOei kvpimg otov Patpayo Xenopus laevis mov epgaviCel 78% tovtdtnTa pe Vv

avBpomvo popro. H mpmteivn €xet dvo kopieg dopkég meproyés (Zymua 7) (79). H mpd
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Zyfqpa 7. Zymuotikn avamepdotaoT Tov SopK®V tepoy®dv g tpoteiviig Ro60/TROVE?2.

powdler pe mepoyf tomov mapdyovia-A tov von Willebrand (VWFA), n omoia
OLUVOVTATOL GE  HOplo.  TPOOKOAANOMG mov  eviomilovial oMV EMPAVEWD  TOV
gpvOpoxvttapwv. H devtepn mpocopoldlel e vidvat kol amoteleitor amd pio oelpd
EMOAVOALUPAVOUEVOV O-EAIK®V Ol OTTOIEC EIVAL OPYUVMUEVEG COULPOEIODS YOP® Ol Lol
€0MTEPIKN omn dapéTpov 10-15 A mov ovopdletor meproy] TROVE (Telomerase, Ro
and Vault Elements: meployf mov omavtdtal oto pople TEAOUEPAONS, OTNV TPMOTEIVN
Ro60/TROVE2 «kat oe Vault otoryeia) (80). O Broroyikdg g poAog dev eivar TANpmG
SloaPNVIGUEVOG, OV KOl QOIVETOL Vo OYeTI(ETAl HE TOV TOOTIKO EAEYYO TOV
veoouvTOEépevaV petaypdomv g RNA molvuepdong I, 0nmg eivar ta mpddpopa pdpla
tov  pPocopkod RNA (rRNA). Meléteg €xovv Ociet O6t1 10 @wTOAVILYOVO
Ro60/TROVE2 decpevet ta un cmwotd nroyopéva pop RNA pikpod poprakod Bapovg
oV gomteptkn onf ¢ nepoyns TROVE kat ta odnyel oe anoddunon (78). Avribeta,
T hYRNASs cvvdéovtal o cuvinpnuéve apvoéikd Katdiowa 6to eE0Ttepkd g 010G
neployne. Mia emimhéov 1810t TOL £)xEl TPOooTa 0modobel atnv Ro60/TROVE2, «t
eVoeyOUEVMG oyeTileTal e TOV TOl0TIKO €Aeyxo Tmv veoouvvtiBéuevov RNA, sival o
TPOGTATEVLTIKOG TNG POLOG otV eMPiwON KLTTAPOV HETA amd £KOEGT TOVG GE LILEPLON
axtwvoPorMa. H dpdom avt €xel pehetn et 1660 010 Pakmplo Deinococcus radiodurans

(81) 660 ka1 og KHTTAPO TOVTIKOV 6TOVG Omoiovg dev mapdystonr 1 Ro60/TROVE?2 (82).
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H amohoipny tov yovidiov mov kwdwomotei yioo v Ro60/TROVE2 ce mepapatikd
TPOTLTO. TOVTIKAV, €ixe ®¢ amotélecpa Ovnoindtta 610 28% TmV TOVTIKGOV UEXPL EVOG
€tovg, o€ avtifeon pe éva aviiotoryo mocootd 4% TV TOVIIKGOV Gyplov TOmOov. Xe
nAkieg peyodvtepeg TV S5 unvav, ovyvednkav vynioi TiTAOl AVTITUPNVIKOV
AVTICOUATOV KOl OVTOOVIICOUATOV £VOVTL HovOokAmvov 1 dikhwvov DNA, 1otovdv
N/Koat VOUKAEOCOUATOV. AVE TOV 6 IMVOV OVETTUGGOV VIEPYUUUAGOAPIVOLUIN GTOV
0opd Kol EVATOOEGELS AVOCOGVUTAEYUATOV GTO VEPPO, LE TN GLVIPUITIKY] TAEOVOTNTA
TOV  TOVIIKOV  va  gueovilel  1otohoyikés  evoeilels  pepfpavodmepmAacTiKig
OTEPALATOVEP PITIOAG. Ol avTA T KAMVIKE EVPNUATA VTOONADVOLY OTL TO TOVTIKIKL GTAL
omoio. omaieipetor t0 poOpo Ro60/TROVE2  exdniodvovov £éva  @owvoétumo  mov

npocopolalel otov avlpomivo XEA.

AGQOPEG EPEVVNTIKEG OUAOEG EYOVV TTEPLYpay el TOVG emtoToVs TG Ro60/TROVE?2 pe ™
Bonfela texViK®OV YOPTOYPAPNONG EMTOM®V YPNGLULOTOIOVTOS GLVOETIKG TEMTiOW. Ao
amd TOVG KLPLOVG EMTOTOVG eivar avtoi mov mepthapuPdavoov ta apvoléa 169-190
(meproym ovvdeong pe to hYRNAS) ko 211-232 g mpmTeivng Kot mePLypaenKkay 610
epyactpo pog (83). H aviyvevon avtooviicopdtov £vavilt T00 TPAOTOL EMLTOTOL
avevpioketal o cvyva oe aobeveilg pe XEA, evd tov dgvtepov pe ovuvopopo Sjogren

(84).

Avtoavtiyovo La/SSB. H avOpomivn mpoteivn kodikonoeital and 1o yovidlo ssb 6to
xpoudoopa 2. Tpoxetrar yio po poopompoteivn 408 apvoémv pe poprokd Papog 47
kDaltons. H npwteivn La/SSB mepiéyer téooepig kipieg 0€oe1c pmwopopviimong, mTov
evtomiovian oto katdhowma oepivng 366 kol Bpeovivng 302, 362 ko 389 (85). H
avBpomvn La/SSB  amoteleitor omd TIC TopakdT® OOUIKEG TEPLOYEG: Evo LYNMAL

ocuvtnpnuévo La potipo, to onoio mpocsdévet RNA oto apuvotelkd tng dkpo, Eva Tumiko
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potifo avayvopiong RNA (MAR) oty kevipikn meployn tov popiov, éva dtoro MAR
KOVTQ 610 KopPoEuTeMKO GKpo TOL popiov, v aKOAOVOODV &va HOKPD EVKOUTTO
nohvmentidlo T0 omolo mepExel €va pukpod Pacwkd potifo, pio pvOuotikn BEom

QMGPOPLAI®ONG 6T Gepivn 366 Kal, TEAOG, Eva GTHLO TUPNVIKNG EVTOTIONG (ZyHua 8).

La/SSB

Zyfpa 8. Zymuatiky avamapdotaoT Tov SoK®OV Teploy®mv TG tpoteiving La/SSB.

AT T peAETN TG TPLITOTAYOVG SOUNG TG TPWTEIVIG paivetal Tl oo to potifo La, 6o
Kot 10 yerrovikd tov MAR, eivar amapaitnta yuo ) 0EGHELGN HE DYNAN GUYYEVELL TOV
popiov RNA mov @épovv mohd-U ovpd. EmmAiéov, 1o tehikdé MAR og cuvdovaoud pe to
pkpd PBaocwd potifo mov axolovbei, cuppetéyovv ot décpevon popiov RNA mov dev
&xovv molv-U ovpd, 6mwg elvan o ukd RNA (86). AOym TV GLUYKEKPIUEVOV 1010THTOV,
n La/SSB umopei va deopedoet v moAv-U ovpd mov vrdapyet 6to 3’-4kpo dhmv oxeddv
TV veoouvtiBéuevov petaypaowv g RNA molvuepdong 1T (5SS RNA, tRNA, 7S RNA
kot hYRNASs) (87). Emiong, deopedel pépog tov RNA tov cupmAdkov g telopepaonc,
KkaOd¢ kot ukd RNA mov mepiéyovv ecmtepikd otoygia 10600v ota pipocodpata (IRES:
internal ribosome entry site) (88). 'Etot €xet derybel n alinlenidopaon g pe d1popovg
00¢, ocvumeptiapfovopévov tov adevoiod VA, tov 100 Epstein-Barr kot tov 1ov

Coxsackie (89).

H La/SSB givar o e€ehktikd cuvinpnuévn mpmteivn, n omoia ekepdletor oe GAOVG

tovg 1otovs. Evtomiletal kupimg mupnvikd, evd €xet avagepbel 6T peTaToOMOoN ™S GTO
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KUTTAPOTAQGLO, ETAYETOL OO UETAUETOPPACTIKEG TPOTOTOMGELS (). PMOGPOPLAMMDGELS)
N KaTdTUnon g émetta ond aAlnienidopacn g pe 100¢ N Opvppotiveg (granzymes).
Ewwd, éxer deybel 611 1 pwopopvriimon ot cepivn 366 emmpedlel v KLTTOPIKN
evtomion Kot Agrtovpyia g mpoteivng (90). Ardiewyn tov yovidiov tng La/SSB og
TEWPAUATIKO TPOTLTAL TOVIIKAOV £J€1Ee OTL €ival amopaitnTn Yoo TNV OVIOYEVEST,
VTOJEIKVVOVTUG TO KEVIPIKO poro tng. [lpdypott, ot Proloywéc g dpdoeig elvon
nohvmoikileg. H xdpia dpdon g eivar va «ovvodevey 1o mpddpopa pope RNA
(mpoteivn-cuvoddc, chaperone) pe To omoio SEGUEVETOL EIOTKA KOL VO TOL TPOGTOTEVEL OO
™ Opdomn eEmvovkieacav, pvBuilovtag £tol ™ petémetta emeEepyacio tovg. Emiong,
TNOmpa GAloV dpdoemv £xel amodobel otn La/SSB: dtutipnon tov tpddpopmy popiov
RNA otov mopniva, dpdon ehikdong tov RNA, kabdhg kot 1 mpoaymyn g ave&dptnng
and 1o 5’-kdAvpo peTAPpacnS UKoV 1 avlponvov ayyehloedépov RNA 1o omoio
nepiEyovv IRES (87). Tlpdocopata dedopévo vrodnimvovv 6t n La/SSB pubuiler v
ékppaon tov miRNAs péocw g avayvapiong Tov YopaKTnpIoTIKOV OOU®V HIGYOoV-
Oniag Tov mpddpopmv miRNAs kot mpootatedel ta popwr avtd and Katdtunorn ond
vovkAedoes. Xt dwdikacio avtn @aivetoar va cvoppetéyovv kot ta tpicc RRMs mov

nepéyer m La/SSB (91).

Katd ™ ddpkelo Tov TeAeDTOi®V SEKOTEVTE ETMV YAPTOYPAPNONKAV GTO £PYOCTNPLO
pog ot B xvttapwol ermitomor g La/SSB. Opicpévol emitomor evtomiomnkov o©T1g
AELTOVPYIKEG TEPLOYES TOV OVTOUVTILYOVOV, O™ T.)X. 610 Kevipikd MAR. H déopevon
tov hYRNAs ot 0éon avt dev pdvnke va emnpedlel ) dEGUEVGT AVTOOVIICOUATOV
OV 6TOYEVOLV GTOV OvTicTOYO £mitomo. ¢ emitomol mov eugaviCovv TV VYNAOTEPN
AVTLYOVIKOTNTO TOVTOTOMONKAY Ol TEPLOYES OV EKTEIVOVTOAL OTA ALPVOEIKA KA TAAOLTOL:

147-154 (xevipuwd MAR tov popiov), 291-302, 301-318, 349-364 (92). O enitonog mov
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exteivetal ota katahomo apwvolémv 349-364 eppavilel ™ peyaldtepn €101KOTNTO Kol

evaiotnoio oty avayvopion avti-La/SSB aviicopdtov (tocootd dve tov 90%).

XOopoKTNPIOTIKA KOl WOOTNTEG TOV AVTOUVTLYOVAOV TTOV GUYKPOTOUV TO GUUTAOKO

UlsnRNP

To ooumhoxo UlsnRNP givail to k0plo cuototikd tov potiodpotoc. To televtaio gival
EVOL HOKPOUOPLOKO GOUUTAOKO 7OV KOTOAVEL TO PATIoUO TOV Tpodpopuwv mRNA og
oppa. To ovpmroko UlsnRNP (Zynpa 9) anotedeitan and 11 mpwteiveg SnRNP 70,
RNP A, RNP C ko1 Sm pe to UIRNA, 10 onoio €yet pnkog 164 vovkieotdimv. Ot
npoteives sSNRNP 70 kot RNP A ocvvdéovtar dpeca pe 1o UIRNA péoo tov tomkdv
toug MAR, evd 1 RNP C cvuvdéetan pécm aAnAemidpace®v TpoTEVIG-TPOTEIVIG UE
v RNP 70 kou pe pia ) mepiocotepec Sm npmteiveg (93). Ot entd Sm npwteives (B/B,
D1, D2, D3, E, F, G) oynuatifovv évav entapepn daktvAlo dwpétpov ~20 nm, Evd t0

UI1RNA mepvaetl and 1o péco avtot (94).

Tyqpo 9. ZymuoTiky  ovomepioTooT
U1 snRNP | 0y pipovoviiconpoteivicod  oopmho-
kov UIsnRNP. Ilpocapuoouévo omnd

Routsias et al., Crit Rev Clin Lab Sci,
2006.

U1 RNA
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To avtiydovo snRNP 70 eivar pia mpoteivn poplaxod Bapovg 70 kDaltons kot o yovidio

7oV TNV Kedikornoiel e8paletarl oto 19° ypoudcoua otov dvOpono. To udplo &xel Tpeig
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KOpieg doKEG mepLoyéc, Eva kevipikd MAR kot 600 meployéc onelpoegldovg nnviov. To
yovidio mov kmdikomoiel y o popo snRNP A Bpicketar oto 15° ypopdcouc ctov
avBpomo. H mpwteivn snRNP A €yer poprakd Papog 31 kDaltons kot mepiéyer 660 MAR,
€Vl 0TO OUVOTEMKO KU €va, 6T0 KapPoLutedikd tng dkpo. Avtictolya, 1o yovidlo mov
Kkmdwonotel yio o avirydvo snRNP C  Bpicketar oto 6° ypoudcopa otov dviporo. H
KOKOTOWOVUEVT TPOTEIVN €Yl poplako PBapog 17,5 kDaltons kot mepiéyet pia dopr| mov
TPOGOHOLAlel pe SAKTVAO Wevdapydpov ©T0 OvoTEMKSO TG dkpo. Ot ddKTvAol
Yeudapyvpov gival dopES mov UmOopovV v mPocdiécovy 1060 RNA 6co kot DNA.
2ovi0wg amoTteAoVV JOMIKEG TEPLOYES TPOMTEIVAOV TOL £XOVV dPACT UETAYPUPIKDOV
TOPAYOVI®OV, GOUUETEYOVYV OTNV EVOOKLTTAPLO LeTapopd popiov mRNA 7 oyetilovtal pe

TOV KUTTAPOGKEAETO.

O xopleg avtryovikég 0éoeig tov mpmteivaov SNRNP 70 kot RNP A evtonilovton otig
dopéc MAR mov mepiéyovv. Ot kdprot emitonor oto avtrydvo snRNP 70 eivar og eni o
mielotov dapopeotikoi. ‘Emeita amd ™ obdvdéeon g snRNP 70 pe 1o UIRNA,
dnuovpyeital €vag TETAPTOTAYNG OLUHOPPOTIKOS emitomog ot 7meployn MAR tov
avTyévou, mov avayvopiletal amd avIIoOUOTO 0OEVOV e HEIKTH VOGO TOV GUVOETIKOD
1010V (MNZI) (95). Qotdoo, £xel avapephel Kt Evag YPOUUKOS ETITOTOC TOV amoTEAEITOL
and Katdhowmo opwvoééwv 119-126. O emitomog mov evromiletor 6to MAR tov
avtoavtyovov sSnRNP A (katdlowra apvo&émv 35-58) eppaviCer vynin eldwdtnTa yio
toug aocBeveic pe MNZIL kabdg avayvopiletor oand 10 94% towv Bstikdv oe ovti-
UlsnRNP ovtoaviicopato opov oe oOykpion pe 10 19% 7t0ov  aviictoryov
vromAnfvopod acbevav pe XEA (96). O koprog enitomog g snRNP C gvrorniletor oty
neployn) mov mepapPavel ta katdiouta apwvoémv  119-125 mov mepiéyert

aAnhovyio. mhovola oe mpoAiveg (97). O cvykekpyévog emitonog eugaviCer peydn
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opoloyio pe avtioTolyovs, TAOVGIOVE GE TPOAIVI EMTOTOVG TOL PPIcKOVTIUL GTO HOPLYL
snRNP A kot SmB/B’ kot pmopet vo avayvempiotel S1o6TavpodUeEVo. Ao dVTICOIOTO TOV

OTPEPOVTIOL EVAVTL TOV ETTOTOV aVTOV (98).

Ta entd avtoavtiydva Sm mowkilovv o€ poprakd Papog and 8,5-25 kDaltons. To Bacikd
avtoavtyovo ival  mpoteiviy SmB/B’, g omolag ot kbpilot enitomor meptiapfdvovv
Vo TAOVGIEG 6€ TPOAveS TTEPLOYEG. To AVTOAVTICMOUATO TOV GTOYEVOVV TOVS EMITOTOVG
QVTOVG UTOPOVV VO CVOLYVOPICOVV HE SGTOVPOVUEVT aVTIOPOoT KL GAAOVG EMITOTOVG
péca oto ovumioko UlsnRNP (99). Emione, cav kdplor enitomor aviyvedbnkav kot
TOVTOTOMONKAY UETAUETAPPUCTIKG TPOTOTOMUEVES eMaVOAAUPavOLEVES oAl ovYiEg
nov vrapyovv ot SMB/B’, SmD1 kot SmD3 mpmteiveg Kot pmopovv va avoyvopietodv

amo ta 010 avtoaviisopata (100).

AvTOAVOGU VOO HOTO

Ta avtodvooa voonuato givar ypovia. Xapoaktnpiloviol amd KLTTOPIKES KOl YOUKEG
amoKpPioELS, eV TOKIAOVY TOAD ®C TPog TV coPapdTnTa KOl T GUCTNUIKOTNTO TOV
ekdNAOGE®V. MTopovv adpd vo Katnyoploron 0oy BAcel TV KAVIKOTOOOAOYIKMV TOVG
YOPOKTNPLOTIKOV GE OPYOVOEWIKA, OOV Ol AVOGOAOYIKES OMOKPIGELS OTPEPOVTOL ELOTKAL
EVavTL VOGS GLYKEKPILEVOL OPYOVOL, KOl GUGTNUATIKG, 6TO OTTOi0 | LTOGVOGT ATOKPLoT
oTpéPETOL GE TEPLGGATEPA TOL €VOG opyhvov. Ao amd TO MO OGLYVA KOl TLO
YOPOKTNPLOTIKG avTodvooa voonuato givar o ZEA kot to ovvdpopo Sjogren. Ta
voonpoto autd yopoktnpiloviar amd €upd QAGHO KAWIKOV €KONADGE®V, TLTIKEG
KUTTOPIKES KO YOUKES OVTOAVOGES OMOKPICELS KOl GUVIGTOVUV APLoTO TPAHTLTA Y10 TN

pelétn g avtoavoocioc. Mdiota, o ZEA sival 1davikd mpdtumo yuo. T HEAETN T®V
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GUGTNUOTIKOV ODTOAVOCHOV QAEYLOVOIMV OTOKPIGEMV KOl TNV EUTAOKN TOAAATAGDV
0pYavmVv, evd T0 GVVIpoUo Sjogren eivol Kupimg EVIOMICUEVO GTOVG eEMKPIVEIC 0OEVEG
(kupimg oreroydvovg Kal dakpuikodc), av Kot Guyve Ol amoKpicelg emEKTEIVOVTOL GE

OLGTNLKES, VO cLoyeTiletal kat pe TNV avantuén B-kuttapikig veomiaciog.

Yvotnpatikog EpvOnpatddng Avkog (ZEA)

O ZEA &ivon plo ypdvio avtodvoon vOGog, KAVIKG €TEPOYEVIG, GTNV TAOOYEVELD TG
omoiog cupuPailovy dtapopot yevetkol, meptBarlovtikol Kot oppovikol mapdyovreg. Ot
KMVIKEG eKONADGELS TNG VOGOV TOKIAOLY amd TNV EUPAVIOT NIV dEPUATIKOV PAaPOV
Kot opBpitdag €wg ™V Popld TPooPoiny TOV VEQPP®V, TNV TVELHOVOV NH/KOL TOL
KEVTPIKOV vevpikov cvotinuatog (101). H enintwon tov otov yevikd ninbuouo eival
katd mpooéyyion 3%. To mocootd avtd mowiker avaroyo pe tov mANOvoud mov
peletdtal, pe TN voco vo. eueavilel peyaAdTEPN EMINTMON G AQPOAUEPIKAVOVS Kol
Aocuiteg and 0t 6 Kavkdowovg (102). H voonpdtnta kot n Bvnoypodtnta mg vocov gival
apketd VYNAEG, He Ta T0c0oTd dekaeTovs emiPimong va ekteivovion and 70%-92% (103,

104).

Oewpeitar TpdTLAN YPOVIO. CLOTNUOTIKY aVTOdvoon vocos. H maboyéveld tng dev gival
yvoot. Onwg oe 6o o avtodvoca voonuato, Bewpeitar 4Tt GLUUETEYOVV TOAAATAOL
napdyoviec. H amdAeio Tng avoGoA0YIKNAG AvOyNG Kot 1) AtopOOULOT) TOV VOGOTOTIKO
GLGTNLOTOG £Vl TO AMOTEAEGHO TNG GLVITTAPENG OVGUEVAV YEVETIKOV TAPAYOVIOV [LE
TIG O TPOGPATEG HEAETES VAL AVAPEPOVY TNV EUTAOKT TOVAGYLGTOV 30 YEVETIKOV TOT®V
nov oyetiCovtor pe v guedvion g vocov (105-108)], mepifarioviikdv mapoydviwv

KOl GTOYOOTIKAV YEYOVOT®V. ZNUOVTIKO poho otnv maboyéveln g vocov dtadpapatilet
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N aToPVOUON TOV ATOKPICEMY TNG PVGIKNG 0VOGTNG, OTMG PAIVETOL A0 TNV VITEPUETPN
EKKPLOT] TPOPAEYLOVOIDY KVTTAPOKIVMOV Ol 0T0iEG GUUPAALOVY GTNV TPOKANGN 1OTIKNG
BAGPNG kot cvpPailovv oty evepyomoinon avtodpactik®v T- kot B-kvttdpmv. Ot
WOYVPES  YVUIKEG  OmOKPIGES HE 1Tn OEPd  TOLG  0dNYyovV  OTO  GYNUOTIGUO
VOGOGUUTAEYHAT®V, GTNV EVIGYLGN NG PAEYLOVMOOOLS amOKPIONG KOl GTNV TPOKANON
TOTKNG 10TIKNG PAAPNGS Kot avENUEVODL OMOTTMOTIKOL KOl VEKP®TIKOD Bavdtov Ttov
w0TkdV Kuttdpov (109, 110). O avénpévog pubRog Kot 11 EAMTNIG AMOUAKPUVOT TOV
ATOTTOTIKOV KLTTAP®OV EVOODVEL TNV AVATTVEN OVTOAVOCMV OTOKPIGE®V Kol TNV
TOPAYOYT] OVTOUVTICOUATOV TOV avoyvopilovv To VTOASIUHOTO TOV OTOTTOTIKOV
kuttépov (111). Ta avtoavticdpaTo Kot To VOUKAEIKA 0EE TOV ameAevBepmdVoOvVTOL 0md
TO OMOTTMTIKA/VEKPOTIKG KOTTALpO, oYNUATICOVV 0lVOGOGLUTAEYIOTA, TO OTO10. ELVOOVV
TEPALTEP® TNV EVEPYOTOINOT] TV OVTOIPUCTIKMOV AEUPOKVTTAP®Y KOl TOV KVTTAP®V TNG
QVOIKNG avociog AMOy® TG TpOcdecnc Tovg amd Fe-vmodoyeic. Emiong, ta voukheikd o&éa
TOV OVOGOCLUTAEYHATOV 1| GAAOV PLPOVOVKAEOTPOTEIVIKOV OVILYOVOV UTOpOovV Vo,
OpAGOLV GOV KEVOOYEVI OVOGOEVIGYLTIKA) HECH TNG OEGHEVLGNG TOVG 6Tovg TLRS mov ta
avayvopitoov (33). Téhog, n kabilnon TOV 0VOGOGLUTAEYUAT®V OTA ayyelo 1| GTOLG
10T00g pe NV emakOAovbn evepyomoinom TV vmodoyfwv Tov Fc  tunpdtov
VOGOGPULPIVOV KOl TOV GUUTANPOUOTOC UTOPEL VO, 00N YNGEL GTNV LOTIKT SLGAELTOVPYiaL

Kot AGPn (112) Eymua 10).
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Zyqpo 10 Tevikny vwobeon ya v waboyéveln tov LEA. H avénpévn mopaymyn omontOTiKOV
COMOTIOV 1/KOl 1 HEWWUEVN KABOPOoN TOV OTOTTOTIKAOV QUGOAO®V umopel vo. odnynoel otnv
amelevfépmon ypopativng oty kukhogopia. H mapovsio g ypopativng og kukiopopio odnyet
GTNV EVEPYOTOINGT TV AVTIYOVOTAPOLGLIoTIK®V kuttdpwv (AIIK) xor 610 oynpaticpd tov
TOOOYEVETIKDOV OVOGOGLUTAEYLLATMOV TOV TPOKOAOVV TN CREPALATOVEQPITION. [Ipocapuoouévo
om6 Munoz et al., Lupus, 2008.

H avantuén avtooviicopudtov arotelel YopakTploTikd TG vOoOoU, VM 1 GVIXVELCON
OGLYKEKPILEVOV TOT®V GCLUUTEPIAAUPAVETOL 6T dloyvmoTikd kpitipua tov ZEA (19, 21).
Ta avtoavticopata Evoavtt g dSmAng Edkag tov DNA (avti-dsDNA) sivat To mo coyva
avevplokdpeva o aobeveig pe ZEA kot £govv vynAn SoyveoTikn Kol KAMVIKT onpocio
Y TV mapakohovdnon g mopeiog g vooov. H cuyvotnta epgdviong toug otov XEA
nowidet and 60-95% avaroya pe t péBodo aviyvevong (113), svd €xovv vymin

e1womTo Yo ™ voco [95-100% ot mepumrtdoeig evepyng vooov (114)]. ‘Evag axdun
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OLYVOG GTOYOG TV GLTOAVOGMV amokpicemv 610 XEA givat 1o pifovovkieonpmTeivikd
ocvumloko Ro/La. Avtoavtichpato Evavil tov Tpoteivdv Ro/SSA aviyvevovtor oAl
ovyva og acbeveig pe ZEA kot ocvykekpyéva o 106ootd 10-50% tov acbevav avdioya
pe ™ pébodo aviyvevong (115), evd otov EAAnvikd minboopd 10 m0oc0otd 0avtd
avépyeton o€ 52%. Ot HEAETES TV OVTOUVTICOUATOV £vavTL TOV TPOTEIVOY Ro/SSA dev
SEKpvaV TV eKOTNTA TOVG MG TPOG TIS Tpwteives RoS2/TRIM21 kot Ro60/TROVE2
Kol £€I6L M €MMTOON TOV OVIICOUATOV £vavil TG Kobepdg dev eivar yvoorr. Ta
avtoavtioOpoto Evavtt tov avirydvov La/SSB epgaviCovrar atov opd tov 10-20% tev
acBevov pe ZEA. Zrov EMnvikd ninboopd, avrti-La/SSB avtoaviichpota aviyvedovtal
o010 10% tov acbevaov pe ZEA. Tlpénel va onuewmbel, opwmg, 41l T0. AVTOOVTICOUOTO
évavtt g piovovkheonpoteiviig La/SSB Oswpodviar mo edkd yuo to odvopopo
Sjogren. Zoyvd, ot acbeveig pe XEA mov avamtvessovv avti-La/SSB avtoaviicdpota
£Yovv VIOKEINEVO devTEPOTAOEG GVUVIpOLO Sjdgren 6e T0G00TO TOL PTAVEL T0 S0% (116,
117). Emumiéov, n avamtoén ovtoavTicOUAToV £VAVTL TOV TPOTEIVIKOV GUGTOTIKOV TOV
ocvopmdokov UlsnRNP, ta omoila £xovv yevikd cuvoebel pe ™ MNZI, mapatnpsiton kot
ot0 2EA. 'Etol, avtoaviicopato évavit Tov avtoavityovov snRNP 70 aviyvevovtatl 6to
12% tov acBevav pe ZEA, evo katd tov sSnRNP A 11 snRNP C 610 23% (118). Ta avri-
Sm avtoavticoOpate Tapovcldlovy T0606Td E101KOTNTAS Yo To ZEA mov mincidlovv to
100% (119), aAAd £xovv mOAD yaunAn evaicincio a@ov aviyvebovial gtov opd Tov 15-
25% tov acBevov pe XEA (120, 121). Avtd €povv cvoyetiobel pe v epedvion

veppitidog tov Avkov (122-124).

H epgdvion tov avtoavticopdtov Tponyeitat g vécov kot cuoyetileton pe v évapén
Kot ™ Paputnta avthg. Xe perétn opdv 130 atdopwv acbevav pe ZEA mov giyav Anebei

TP N ddyveon s vooov (125) Bpébnke 6Tt TovAdyiotov Eva and ta enté pehetdUEVL
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AVTOOVTIOOMOTO (avTimupnVikd avtioopata, avti-dsDNA, avti-Ro/SSA, avti-La/SSB,
avti-Sm, avti-snRNP, aviipoceoMmidikd aviicdpota) aviyvevoviov oto 88% twv
ATOUMV TPV T O1AyVmSN TG VOGOL. MAAGTO, 1) TPMTN EVEPYOTNTO OVIXVELOTKE £WG KoLl
9.4 ypoévia pwv TV €vapén ™G vOGoL, LE TO pHEGO Gpo aviyvevong va givar 3.3 ypdvia
pwv TV £vapén g vosov. Ta T0606Ta EHEAVIONS TOV HEAETOUEVOV OVTOOVIICOUATOV
Kotd TN oty TS d1dyvmong g vocov ftav 78% yia ta avTimupnvikd aviicopota (o€
apaioon 1:120 | mepiocdtepo), 55% vy ta avti-dsDNA, 47% yia ta avti-Ro/SSA, 34%
yw to avti-La/SSB, 32% vy ta avti-Sm, 26% v ta avti-snRNP kor 18% vy ta
AVTIPOGPOATOWKE avtichpata. Ta avtoaviicdpata dev peaviCoviav Ola Tavtdypova,
VIOVOMVTAG TNV EMEKTACT] TOV GLTOAVOC®V YVUKGOV onokpicewv oto XEA. 'Etol, ta
avimopnvikd, ovti-Ro/SSA, avrti-La/SSB kot aviipoopoMmdikd  aviiodpoto,
eppaviCovtay vopitepa (3.4 ypdvia Tpwv ™ Sdyvmon Tng vOGoL Kotd LEGO OpO) amd To.
avti-Sm kat avti-snRNP (1.2 ypovia wpv ) didyvmon), evd ta avii-dsDNA avticodpata
evromiCovtav Katd péco 6po 2.2 ypdvio Tpv ) didyveoon tov ZEA. O pubudc epgdviong
VE®OV ODTOOVIICOUATOV aEAVOTOV OTOOKA Kol OAOKANPOVOTAV GTN Odyvmon TNG
véoov, pe Tovg acbeveig va epeaviCouv Kotd HEGO OPO CVLTOOVIIGMOUATO EVOVTL TPUDV
SWPOPETIKAOV avTOaVTYOV®DV Kotd v évapén g vécov. To mocootd atdopmv mov
QVETTVOGOV OVTOOVTIICMUOTO KOTd Tov Sm kot snRNP avéove dpapoatikd Kotd tov
tehevtaio ypovo pwv T didyvoon pe ZEA, vTodnidvoviag 0Tl 1 EHEAVICT) GVTOV TOV

QVTOOVTICOUATOV NTAV TPOAYYELOG TNG KAMVIKNG Evapéng TG vOGov.
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Xvvopopo Neoyvikoy Avkov (ENA)

To ZNA eivar pio avtodvoon dwtapayn mov eppaviletar oe Ppéen TV omoimv ot
UNTEPEG £xovV  avToavTiIcOUaTe £vavil Tov povovkieonpoteivdy Ro52/TRIM21,
Ro60/TROVE2 1/kan La/SSB kot mohd ondvia oe pntépeg Oetikég pdvo yio avti-U1RNP
avtioopato (126). Amotekel Tomikn datapoyn TAONTIKE UETAPEPOUEVIG OVTOAVOGIAC,
OOV T PNTPIKA OVTOAVTIICOUATO, TO OTOio HETAPEPOVTIOL UEGHD TOL TANKOVVTO,
TPoKaAOVV 16TIKES PAAPEG 6T0 £UPpro. Ot KAMviKEG ekdNA®GELS TG vOoov meplopilovTat
010 déppa 6to mepimov 50% tov Ppepmdv pe ENA. Te avTég TIC TEPTTOOELS EpPavIleTal
deppatikd  e€dvOnua  mov mpocopowdlel ot PAdPec tov vmoféog deppoTikoD
epLONUOTOdOVE ADKOV KOTA TN Yévva 1|, cuvnOEéotepa, Hepikég efdonadeg Hetd amd avth
(127). Ov PraPeg avtég oyxetiloviar pe v mapovcio avti-Ro52/TRIM21, avti-
Ro60/TROVE2 kot avti-La/SSB avtoavIicopdtov Kot Tevovy vo, OicTavTol HETE ToV
ékto pnva (ong mov avoidvovial to UnTpkd avtioopata. lotomaboroyikd eivai
TOPOUOLEG LE OVTEG TOV VTTOEEDG OEPUATIKOV £pLONUATM®IOVG AVKOL Kot yapaktnpilovrot
amd  PAaPec g Pacwkng otoPddag G emdepUidog, MWEG  TEPLUYYELNKEG
Aeppokvttopikéc dmbnoelg kot evamobécelg avocoovumieypdtov (128). Hmotwn,

QLILOTOAOYIKN 1| VEVPOAOYIKT GUUUETOYN EIVOL GAVIO KoL ETIONG TAPOITKN.

H mo emxivéovn yu 1o veoyvd ekdfiwon tng voéoov givar 1 avamtuén ovyyevovg
KOATOKOLALOKOY amokielopoV (EKA). Avtdc oyetiletal pe @Aeypovi), amoTitdvmon,
WOTIKE QOVOUEVO, €VATODEST] OAVOGOGLUTAEYUATOV 6TV Kopdld Tov eufpdov kot
emakOlovOn mapeunddion G HeTAy®YNG onpatog otov eAgfoxopfo. Ov khvikég
ekdnimoeig Tov TKA cvvnbog sppaviCoviar avapeoa oty 18" kot 24" gfdoudda g
konong. H avantoén tov ZKA eivor otadiokn. Xovbog sivatl tpitov Pabpov, o omoiog

elvar TANPNG, UM AvVTIOTPENTOC, KOATOKOIAOKOG OMOKAEIOUOG Kol gu@ovilel vymAd
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10c0GTé voonpdtntag kot Bvmowyotntag (20-30%) (129, 130). H mheovomta tov
veoyvov pe XKA yperdletal tomofétmon povipov Pruotodotn (131, 132). H maboyéveln
tov KA dgv glvar mAnpwg Eekabapiopévn, oAl yevikd Bewpeiton 0Tt elvon o otadiokn
dwdkacio mov pecoAafeitar amd TO PNTPIKA  OVTONVIIGOUOTE. YTApyovv Vo
emkpateic Oempieg Y 10 pOAO TOV UNTPIKOV OVTOUVIICOUATOV GTNV avantuén tov
KOATOKOIMAKOD  OmOKAEGHOD ©T0 £uPpvo. ZVpove HE TNV TPOTY, TO UNTPIKA
QLTOOVTIGOUOTO OVTIOPOHV OGTAVPOVHEVE e To KavdAle acPeotiov L-tdmov orta
pookapdlakd Kottapo tov eufpbov (HoploKn HipMGoN) Kot TPOKOAOVV amopOOen g
opoldotacng tov acPectiov, odnydvtag ta kvtTapa oe ondmtmon (133). H diln
vobeon vmootnpilel TOG KOTA TN OTONTOON KLTTAP®V TOL pvokapdiov, 1 omoia
ovpPaivel oto mAoicwr NG OvVAOOUNONG TOV KOPSWKOD 10TOV, TO EVOOKVLTTAPIO
avtoavtyova Ro52/TRIM21, Ro60/TROVE2 «ot La/SSB petatomiloviar otnv
EMPAVELD TOV OATOTTOTIK®OV Kuttdpov. Exel avayvopilovior kol decpevovial amd to
untpkd avtooviiodpota (134) kataAnyoviag oty oymvivomoinon tomv eupfpuikdv
LLOKAPOOKOV OTOTTMOTIKOV KVTTAP®V. AVTO 001yl 6€ pic TPOPAEYLOVOON/TPOTVOTIKY
amoOKPLoN UECOAUPOVUEVT) OO HOKPOPAYO OV KaTaANYEL 6€ 10Tkn PAAPN (Zymua 11)

(135). Tekevtaieg peréteg vrodnidvovv 1L 1 Hmapén yopniodv tithov ovti-Ro/SSA
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"{ 1 1 KUTTGpLIV TTOU avayvwpifouy pe
BiooTaupoUUEVT] aVTIGpOoT)

aTropOepIcT) TLWV EMMMEGWY OFBcoTiou
TOTITLOT

: , . :BL, 2) avnotyara €
KoAmokoihiakog amokheiopoc Tou Babpod ,L'J.‘K)_L;ﬂ : ﬂpm‘[&?ﬂfﬂ{mrmv
(duvnTIKG AVTITTPETITOC) - fr ouvBEoVTOl 0T QMoTITWTIKG KiTTapa

l EvamoBeon ovooooUTTAEY Gy

A
AL l\ﬂ( { ; 3)HaKpo@Ava EVKOATIVOUV
}, ‘ "- TO UTTOASIPLIATO Thov
CTTOTITLWTIKLY KUTTOpWY

*

EYKOTACTOON QASYUOVERBOUC amoKpIONG oTnv
Koplid Tou spRplou, IVWOT] KO OTOTITOVLGGT)

KoAmokohakog amokAeiopog Maévipn BAGBn oty
2o0u/3ou Babpod xapdid Tou epfpiou

Yyfqpa 11. 'Eva povtédo dvo Pnudtov yio v avartoén ZKA. AvtooviiodUoto TG UNTEPLS LETOPEPOVTUL
010 £UPpLo PECH TOV TAOKOVVTO KATA TN SIEPKELD TG KOMONG. TO TPATO PR, OVIICOUATO EVOVTL TNG
Ro52/TRIM21 avayvopilovv pe dtaotawpoduevn ovtidpaon éva poplo oe eUPpuikd kopdiokd KOTTapa, TO
omolo GLUUETEYEL 0T PLOOT TOV ETESOV 00PECTION. AVTO €Yl MG OMOTEAECUO SATUPOYES TNG
ayoOYUOTNTOG TG KOPOWg, Ol Omoieg GLVIGTOVV TOV KOATOKOWAMOKO omokielopd 17 Pabuov. H
TOPOTETOUEVN StoTapaén TG OHOLOGTAGNC TOL 0oPeoTiov pnopel vo, 0dnynoel oe aOENGT TG UTOTTOONG
otV euPpuikn kapdld kol o€ emakOAovOn €kbeon/mopovciocn Tov ovtooviyovwv RoS52/TRIM21,
Ro60/TROVE2 xar La/SSB oce wvkhogopovvta pntpikd avtoovtichdpato (2). H eykdinoon tov
OYMVIVOTIOUNHEVOV VTOAEIUUATOV TOV OTOTTOTIKOV KLTTAP®V OTO Hokpo@ays Umopeil gv cuveyeio va
001 YNOEL OTNV TOPAYDYN TPOPAEYLOVOIDY KOl TPOIVAOTIKMOV KVTTOPOKIVAY. AVTEG, GE GUVOVLACUO LE TIG
eVOTOOEGELG AVOGOGUUTAEYLATMV KOL T GTPOUTOAGYNGT] GUGTATIKOV TOV GUUTANPOUATOS, TPOKAAODV pio
EUUEVOLCO. QAEYLOVAOON OmOKPIoN OTNV Kopdld Tov euPpvov, kot TeMkd, povipn PAAPN kor mAnqpn
KOATIOKOWALOKO OTOKAEIGUO. [lpocapuocuévo omd Ambrosi et al., Arthritis Res Ther, 2012.
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OVTOOVTIICOUATOV OTN  UNTEPO OEV  EIVOL KOV VO TPOKOAECEL KOATOKOIAOKO
amokAeopo. Mo v euedvion kopdloKOV eTTAOK®V omonteital VYNAOG TiTAOG avTi-
Ro/SSA avtoavticopdtov (136). ‘Evag mapdyoviag mov avédvel Tov Kivouvo eLeaviong
YKA xatd 5% og oyéon pe T pntépeg mov £xovv avti-Ro/SSA avtoavticodpata, eiva n
TOVTOYPOVY VIOPEN aVTOAVTIGCORATOV £vavil TG mpoteivng La/SSB (137). Emumiéov,
eqv vmdpyet mponyoduevn komon euPpdov pe LKA, 10 mOGOGTO EMAVEUQAVIONG TNG
dwtapayns o€ emdpevn Komon avéavetror oto 17%. And to mtapandve, Kabiotatol copsg
OTL To. PUNTPIKG avToavticoOpate katd tov popiov Ro52/TRIM21, Ro60/TROVE2 7
La/SSB £yovv cagn maboyevetikd poro oto ZKA. Ta yaunhd nocootd tov KA (2%)
OTIG KUNOELS UNTEPOV OeTik®V Yo avti-Ro/SSA avtoaviicdpoata mov Kvoopovdv yio
TPOTN Qopd M €xovv TponyoOUeEVT Yévvnom vywos Ppépovg (138) vmovoovv 6Tt Kot
aAlot pnyaviopoi Aappdavoov pépoc. Tnv tedevtaio dekaetio £yl avapepOel 1 cvoyétion
GLYKEKPILEVOV YEVETIKMOV TOAVUOPQIGU®V e TN vooo (139, 140), evd €xovv mpokdyel
dedopEVAL TOL VTTOVOOVV TNV VIAPEN EMTPOCHETOV PLOUGTIKOV PUNYOVICULAOV Y10 TNV

TPOGTACio TOV EUPPVOV amd TN OpAoT TOV UNTPIKOV GVTOUVIICOUATOV

AiIKTVO0 1010TVTIKOV/0vTi-1dt0TVIIK®OV (16/0vTi-16) avricopatov

[Ipdopata, mpotddnke 6TL M dNpovpyic. EVOS SIKTOHOV SLOTVTLKAOV/AVTI-IO0TVTIKAV
(I18/avti-I8) avricopatmv oc uNTpKovs opolds Umopel va «adpavomotey n dpacn TV
TOOOYEVETIKOV UNTPIKOV avtoavticoudtov (141). H Bsmpia g onpovpyiag ditktvov
[6/avti-16 aviicopdtov mpotddnke and tov PpaPevpévo pe Noumed avocordyo Niels
Jerne 1 dekaetia tov 1970 (142). O Jerne mpoTeEVE OTL TOL AVTIGOUATA UTOPOVV VO
dpAGoLV OOV AVTLYOVE TPOAYOVTOS TNV TOPUY®YN OVIICOUATOV TTov Bo oTpépovral
EVOVTL TOV TEPLOYDV SEGUEVOTG TOL AVTIYOVOL TOV OPYIKAOV avTioopdtov. Ta televtaio

AVTICOUOTO OVOUAGTNKOV «OVTI-IO10TUIKA OVTIGMUOTO («1310TVTOL KOAOVVTOL O1
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avooonoinon

Yyqura 12. H avocomoinorn (oikdv mpotdnmv pe évo TEmTIO0 evog emitomov odnyel otnv
TOPAY®YN TOGO BLOTVTKAOV OVTICOUATOV EVAVTL TOV EMITOTOL OGO Kol GTNV GLVETAKOAOVON
avAnTLEN AVTIFISIOTUTIK®OV OVIICOUATOV T0, OTTOI0 GTPEPOVTOL EVOVTL TOV OPYIKDV AVIICOUATOV.
Avtiotolyo, 1 ovocomnoinon {oKOV TPOTOTOV UE TO CUUTANPOUOTIKO TENTIOO TOV EMITOTOV
oonyel emiong otV TOPAY®YN OVTL-OIOTVTIK®AY OGO Kol SI0TVTIK®OVY, Y10 TOV OPYIKO EMITOTO,
OVTICOUATOV.

TEPLOYEG OEGUEVGTG AVTIYOVOL EVOS AVTIoMUOTOC) (Zynuo 12).

2oppmva pe avth ™ Bewpia, VIO EVOIOAOYIKES GLVONKEG, OVATTUGGETAL Hio 1GOpPPOTia
070 TOGOGTO TV KLKAOQOpoHvTeV 6 kot avti-1d avticopdtwv, n omoia katalnyel otnv
adpavoroinon tov 16 avtoaviicopdtov and To ovti-1d Kot oTnv EAITTOoN TOV YOIKOV
avtodvoomv arokpicemv. H vmoapén avti-16 aviicopdtov Evavit ouToovIIGOUATOV £YEL
amodeyfeil oto ZEA (143) yio ta avti-dsDNA kot 6to cOvdpopo Sjogren (144) v ta
avti-La/SSB avtoaviicopota (145-148). Ewdwdtepa yio 1o cvvdpopo Sjogren, peréteg

nov deNyOnoay KTl TV TeEAEVTAiN OEKAETIO UE TN ¥PNOT CLUTANPOUATIK®V TETTIOIWOV
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EVOVTL TOL KOPLOV €mTOmMOL TOL avtoovityovov La/SSB (apuwvoééa 349-364 g
npoteivng). Ta copumnpouatikd TerTid €vOog emTOTOL £YoLV TNV WOTNTA Vo
deopevovv ta avti-1d avticodpata Tov I8 Tov oTpéPoviar £vavtt Tov apyKoy ENITOTOV,
Kl eTOpEVOS etvan yprowa epyaieio yio T perétn tov dktvov 18/avti-16 aviicopdtov
(145, 146). Ynd avt) Vv £vvola, To. GUUTANPOUATIKG TETTIOW TOV KVPLOL ENMITOTOL TOV
avtoavtryovov La/SSB Ba deopedovv ta aviictorya avti-Io aviicdpoata. Ot peréteg
avTEG £0e1Eay OTL: ) 68 0povS aobevdv e cvuvOpopo Sjogren VIAPYEL £va evepyO dTKTLO
[6/avti-16 avticopdtov g La/SSB (144), B) n avocomoinon {owk®dv mpotdinmv pe tov
KOplo emitomo g La/SSB 1 pe ta ovumAnpopotikd tov memtidw mpokaiel v
nopaymyn 16co 18 660 kot avti-Id avticoudtov (147, 148), kot y) N aviyvevon evog
OTUOVTIKOD TOGOGTOD OVTICOUAT®V £vavTl TOV Kvplov enitomov g La/SSB dev eival
duvath pe Tic oupPatikég avoooloyikés HeBOOOVG KaOMG ot BEoelg JEGUEVONG TOVG
kaAvmTovtal amd to avti-16 avticopata (144). Eniong, eaivetor 1t kot 610 ENA €101k
avti-Id avticopata dnpovpyodv diktvo pe ta avtictoya I8 pntpd avtoavtichparoa,
e€ovdetepdvovtag tn Opdomn Tovg kat T tpokinon Prapav oto EuPpvo. ‘Etot, deiydnke
otL untépeg Oetikég oe avti-La/SSB avtichpato mov yévvnoav vylég moudl siyav
vynAdTEPOVG TiITAOVG OVTi-Id avTicOUdTOV, 68 OYEoN LE TIG UNTEPES TTOL YEVVIOUV TOdL
pe XNA. To gvpnua avtd vwodnAdverl 0Tt Ta. avti-I1d avTicOPaTo dPOVV TPOGTATEVLTIKA,
mBava deopevovtag to maboyevetikd avii-La/SSB avticopato kot mopepnodilovrag
diélevon Tovg HEGHO TOV TAaKOVUVIO otnv eufpuikn kvkioeopio (141). Emiong, ta
otolyeio. 0VTé VTOINAD®VOLV OTL 1] TAVTOTOINGN TV TITAWV TeV avti-1d aviicoudtov o
UopovoE Vo YpNOLUoTombel WG TPOYVMOTIKO pYaleio Yo T Yévvnon maidtov pe INA.
H avantoén pedddov yuo tnv npoPreyn Tov «ETIKIVOLVOVY) KVNGEMV Kol OEPOTEVTIKOV

pHEcmV Yoo TV omo@Lyn Tov ENA, kot Witépmg tov KA, elkdel T0 EMOTNUOVIKO
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evolaQépov. Idtaitepo evolapépov Tapovotdlel 1 xopnynomn evooprEPLag avocospapivng

(EQAX) ot mpoinyn (149, 150) kot Bepameia (151, 152) tov KA.

Evdopiépra Avocosearpivn (E@AL) kar Tpomor Apdong

Ta evooAéfra  yopnyoduevo OKELAGUOTO TEPLEYOVY  (QUOIKES, TOADKAMVIKES,
TOAMVOPAGTIKES AVOGOGPALPIVEG, KVPIWS TAENGS ¥V, AALA Kol 6€ [Kpd T0G0ooTo (~1-2%) o
kot U Ot avococaipiveg mpoépyovtal and de€apev avocoopapvav oand ~10.000
VY1Elg dOTEC, Ol 0TOiEG VITOKEWVTOL GE YUK 1 BEPUIKN KOTEPYUGIQ Yo TV KATAGTPOOPT|
TOYOV EMPOAVVOVTOV TaBoYOVEV, OTTmG ot 101 TG Nratitdag B, g nratitdag C kot g
avBpodmvng avocoaverdpkelag. H dglapevny avti tov  avococoupvev  kadeital
“puowd avticopate”’, KoubOg mapdyovial amovcio EEVEOV aviyOveov 1 ECKEMUEVNG
avocomoinong tov dotdv (153). H EQAX apyikd ypnoipomomdnke amokAEIoTIKO GE
acBeveic pe mpwtomadels avocoavendpkele g Bepoameio. OVATAPOONS OVIICOUATOV
(154). Xt ovvéyxewn, AOy® NG OVOGOTPOTOTOMTIKNG NG dpdons yopnyndnke oe
dtbpopeg avtodvooeg datapayés (155), pe kopidtepn v avtodvoon Opopfonevia dmov
T TOGOOoTO amokpiong otn Oepameia ayyilovv 10 75%. And v mAeWddo TV
Bewpovpevov unyavicpuav dpdong g EGAX (156-158), 6o vrovoovv 61t Ba propovce
vo €xel TPOELAOKTIKN Opdon vy tnv amotpony] tov KA. O mpdtog apopd ctov
KOPEGHO TMV VEOYVIKOV VIOOOYEMV TOL OTAOEPOL TUNLATOS TMV Y- 0VOGOGOUPIVAV
(Fc,Rn) mov evtomiCovtar otov mhaxovvio kot Ponbovv otn peto@opd ToV Y-
AVOGOGPUIPIVOV OTd TN UNTEPA 6TO avamtuooopevo Euppvo. Emmiéov, avactéilovv
TOV KATABOMGUO TMV Y-0VOGOCOUPIVAOV TTOV £Ival OEGUEVHEVES G aVTOVS. Emopévmg, o
KOPEGHOG TOV GLYKEKPIUEVOL VTOOOYEN OO TIG OVOGOCQUIPIVES TNG YOPTYOVLEVNG
EDAY, 6o pmopovoe va gumodilel T HETOQOPE TV TAOOYEVETIKOV HNTPIKAOV OVTi-

Ro52/TRIM21, avti-Ro60/TROVE2 ko1 oavti-La/SSB  avtoavticopdtov pécom Tov
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TAKOOVTO GTOVG 1GTOVG TOL eUPPLOL N/Katl Vo TPOoKaAel TOV avENUEVO KoTaPOAIGHS
TOVG, agov dev Ba eivar deopevpéves oe avtovg (159, 160). O devteEPog UNYOVIGHOG
dpAcNS APOPA GTNV TPOUYDYT TOV AVIUPAEYLOVOODV OTOKPIGEDV LEGM TNG AVENONS TNG
EKQPACTG TOV OVOGTAATIKOD DTOJ0YEN TOV GTAOEPOD TUNUATOS TMV Y- AVOGOGOUPIVAV

[IB (Fc,RIIB) ota paxpogdyo (161, 162).

Ye avtd 10 TAaiclo, £ywvav VO UEYAAES, TOPAAANAES, TOAVKEVIPIKEG, TPOOTMTIKEG
pekéteg, pio otig Hvopéveg ToAteieg g Apepikng (149) kan pio otnv Evponn (150),
g dpaong g E@AY oty avtipetdnion tov XKA. Mo 10 okomd avtd yopnyndnkav
pkpés 06oelg EOAY (400mg/kg copatog) oe pntépeg Betikég yuoo avti-Ro/SSA
AVTIOOUATO Kol Tponyoduevn vévvnon modod pe ENA ava tpeig efdouddsc, and v
12" éog v 24" efdoudda kimonc. Ta amoteléopata dev fATov  evOUpPPLVTIKA,
AVOQEPONKE  EMAVEUQPAVION TPOXMPNUEVOL KOATOKOWMaKOD amokAsiopov (2% 7 3%
Babpod) oto 18% tov mAnbvopov (3 and 11g 18 untépeg otig HITA ko 3 anod tig 15 oty
Evpdnn). ‘Eva wboavo aitio yuo v omotvyio mpo@uAokTikig dpdong g EPAX
OewpnOnke n yaunAn d6on oV omoia yopnyNnonke, N onoic NTav 610 €VPOS TG dOONG
¢ Oepaneiog avaminpmwong avitoopdtov (300-500 mg/kg codpatoc), eved mpotddnke
Ot émpene va. 000l 6TIG dOGELS TOV EVOODOVOVY TNV AVTIPAEYHOV®DIN dpdon e (1-3 g/kg

COUOTOG).

Xvvopopo Sjogren

To oOvdpopo Sjogren eivar pia ypdvie. 0LTOAVOOT, VOGOS TOL TPOGPRAAAEL KVPimG
yovaikeg (avaroyio yovak®v/avopov: 9/1) péong niioc. Avevpioketor oto 0.1-4.8%
tov mAnBvopod (163). H vdcoc yoapaxtnpiletor omd £va €opld QAGHO KAMVIKOV

EKONADGE®Y TOL EKTEIVOVTAL OO OPYUVOEIIIKES, OTMS 1 PAGPN TV eE®KPIVOV 0dEVOV,
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0€ GLOTNUOTIKEG Kal veomhacia. O KVUPLOg 6TOY0G TOV BVTOAVOCHOV OTOKPICEMV Eival Ot
eCokpiveic adéveg, Kuplowg ol clehoydévol Kot ot doKpPLiKol, HE OmOTEAEGUO TO
ocvvnbéotepa copmtdpato vo eivor n Enpootopia ko EnpoeBaipio. H dvciertovpyia
TV EOKPIVOV adEVOV oyeTiletarl pe TV avATTLEN TEPLEMONAUKOV AEUPOKVTTUPIKAOV
dmtnoemv. Ot eEmadevikég EKONADGELS TOV GLVIPOLOV UTOPOVV adPd Vo KatatayBovv
oe 000 xamnyopies, avtéc mov oyetiCovrar pe PAAPeg TOPEYYLUOTIKOV OpYOvVEOV
(mvedpoveg, Nrap, veppd) Kol avTéG TOv 0PeilovTol e evamdOeoT 0VOGOGUUTAEYLATOV
/Kot ayyeutdkn cuppetoyn (Topeupa, TEPIPEPIKT VELPITION, GTEPOUUATOVEPPITION)
(10). To ovvopopo Sjogren epeoaviCeton gite g TpOTOTAOLS, YWPic AAAO VTOKEILEVO
AVTOGVOGO VOoNa, €ite G devTePOmaBEG, GE GVVILOGUO HE AAAEG OLTOAVOGES VOGOUG,
omwg o XEA, m pevpotosdng apbpitido Kol 1 CLGTNUOTIKY OKANpvvoT. [eviKdg,
Oewpeitar ®g kaAoOng vocog pe N eEEMEN, EKTOC GUYKEKPIUEVOV TEPITTOCEMY OOV
0 acfevig mopovoldalel cofapn GLOTNUATIKY VOGO /KOl OQLUGUEVELS TPOYVMOOTIKOVG
delkteg ywo v avantuln Aepeodpatog. Ov tehevtaior eivan eite kKhvikol (bmapén
YNALPNTNG TOPPUPUS, EUUEVOVGU OOYKMOOT] TMV GLEAOYOVOV OEVOV, AEUPAOEVOTADEL,
omAnvopeyora) 1 oporoykoi (xapnAd enineda Tov cvotatikov C4 T0LV GVUTANPOUATOG,
Kpvooeapvarpio, ovdsteponevia) (164, 165). H mo ocvyviy popen ALpOOUATOS GTO
ovvopopo Sjogren eivar to B-kvttapuwcd MALT (Mucosa-Associated Lymphoid Tissue:
Aepokdc 1616¢ Tov oyetiletarl pe toug Prevvoyovovg) Aépgopa. H ernintwon tov ival
nepinov 5%, mocootd mov avfdvel pe 10 yYpodvo mapakorovOnong, evad pall pe
OTEIPULOTOVEPPITION ATOTELODV TIG KVPLEG outieg g avénong g Ovnrotmrag tov

ouvopopov (166).

Extog amd v avantuén Aepgokvttapikdv dmbficewv ota tpocPefinuéva dpyava, o

ovvopopo yapaktnpiletar omd vepdpactnpdTTa TV B KLTTAPp®V, OTMG LVITOONADVETAL

83



amd TNV TAPOLGIO VIEPYUUUAGPAUIPIVALIING, KOODS Kol TANOMOPAS OVTOAVIIGCOUAT®V
oToV 0p0 TV 0.60eviv. Méypt onpepa dev €xetl amoderydel Apecog maboyeveTikdg porog
TOV  OVTOAVTIICOUAT®V 610 ovuvopopo Sjogren. Ta oVTOOVTICOUATO EVOVIL TOV
ppovovkieonpmteiviov Ro52/TRIM21, Ro60/TROVE2 kot La/SSB katéyovv e&€yovta
Swyvootikd poro. Ta KuPLOTEPO OVTOAVIIGOUOTO TOV GLVAVIAOVINL GTO GUVIPOLO, 1M
EMKPATNOT TOLG OTOLG aoBeveic, KAOMG Kot o1 KVPLEG KAMVIKEG GULOYETIOELS ALTAOV

napovotdlovral otovg [Mivaxeg 1 kou 2.
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Hivakag 1. Kvplo avtoavtichpote 6to cuvopopo Sjogren

AvTOavVTICONOTA

Xoyvotnta Epeavieng (%)

avti-Ro52/TRIM21 66.7
avti-Ro60/TROVE2 52.1
avti-La/SSB 49
avti-UIRNP 2
Pevpotoedng [apdymv 36-74
Kpvoosparpiveg 9-15
avti-Kevtpouepidiov (ACA) 4-17
avti-Mitoyovdplokd (AMA) 1.7-27
avti-Agiov poov 30
AVTI-KUKAKOV KITPOVAMVOTOM LEVOV TETTOLMV 310
(avti-CCP)

avti-Kaipetucoviivng 20
avti-Movokapvikov vrodoyéa 3 11
avti-kapPfovikng avudpdong 12.5-20.8




Hivakag 2. Zucy£Tion TOV GTOOVIICOUATMV LE KAWVIKG YopoKTPLoTIKG 6T0 chvdpopo Sjogren

AvtoovticOpata

KhMvikég cvoyetioeig

avti-Ro52/TRIM21

avti-Ro60/TROVE2

e VvedTEPN NAKi KATA TN S1AyVmOT| Kot PEYOADTEPT OLAPKELD.
vocov

® VTOAEITOVPYiO EEMKPIVOV 0OEVOV TTOV EMKVPAOVETOL OO
AEITOVPYIKEG OKLUOGIEG

e coPapr| d1ONo” TOV GLELOYOVOV adEVMV

® JOYKMOON TV GLEAOYOVAOV 0OEVDV

o e£mudeViIKEG EKONADOELS

® VTEPYOUULOCPUPIVALLIN, KPVOGOAULPIVOLLLIOL

avti-La/SSB
¢ Neoyvikdg Avkog-XKA
avti-UIRNP ouvdpouo Sjogren emkaivmtopevo pe MNEI
o vedTEPN MK KOTA T S1dtyvemon
Pevpartoedng Mapdyov
o c£MOOEVIKEG EKONADCELG
o vedtepn NAkio KaTd T Sdyvoon
® JOYK®OON TV GLEAOYOVAOV 0OEVDV
o e£mudeVIKEG EKONADOELS
Kpvocparpiveg

e MALT Aépompo
o XounAod copminpmpo

® VTEPYOULOCPOLPIVOLLLOL

avti-Kevtpopepidiov (ACA)

e oUVOpoUO Sjdgren EMKOAVTTOUEVO [E CLUGTNUOTIKT CKAT|pUVON
e "Hma vocog

e Apvntikn ovoyétion avti-Ro/SSA, avrti-La/SSB avtichdpata

avti-Mttoyovoplokd (AMA)

[Mpwtomadng Yol kippwon

avTi-Agiov podv

Avtodvoon Hratitida

AVTi-KUKMKAOV KITPOLAMVOTOLEVOY

nentdiov (avti-CCP)

ApBpikég ekONAdOoELG

avti-Movokapivikol vodoyéo. 3

Yvurtopoata EnpotnTog

avti-KapPovikng avudpaong

Nepptkn coinvaplaxn o&émon

86



To kvplo 6pyavo-GToOYOC TOV AVTOAVOCMV OTOKPIGE®MV 6TO GOVOpopo Sjogren sivai ot
TOV EMKOVPIKOL oleEroyovol adéves, 1 Poyikny eétaon tov omoimv £€xel vymin
dwryvootikn a&io. H gvkolo ANyng Tov opydvov-6tdyon TV auTodvos®mY OmOKPIGEDY
0€ GLVIVLUGHO UE TO KAMVIKG YOPOKTNPLOTIKA KafioTohV T0 cuvopopo Sjogren mg 10aviko
LOVTEAO Y10 TNV HEAETN TNG OPYOVO-EWOIKNG KOl GUGTNHOTIKNG AVTOOVOGTING, GALG KOl TNG
avATTLENG TOV AmOKPIcEMY £VOVTL TOV GLTOOVILYOVOV KOl TO UETACYNUOTIGHO CF

veomhaoia.

AwmontaBoyévera. Av Kot Tig tedevtaieg deKoeTieg apkeTol maboyeveTikol pnyaviopol
Exovv amokaAveBel, N artromaboyévela tng vocou dev £xel dtalevkaviel TANpmg. Ommg
KOl OTOL DTOAOUTO. OTOAVOCH VOOUOTO YEVETIKOL, MEPIPAALOVTIKOL, OPHOVIKOL Kot
yuyohoywkot mapdyovieg €xovv evoyomombel. O onuaviikog pOLOg TOL YEVETIKOV
VIOPaOPOV KATASEIKVVETAL OO UEAETEG GE OIKOYEVEIEG 0loBeVDV e cOvdpopo Sjogren
OV JElYVOLV UEYOAVTEPY EMIMTMON TOV GLVOPOUOL KOl ETIKPATNGT TMOV OPOAOYIKAOV
YOPOKTNPIOTIKOV TOL HETAE) TV HEADV TNG OIKOYEVEING CLYKPITIKE HE HAPTUPES
KOVOVIKOTIOUIEVOVS OC TPOS T0 QUAO katl Tnv nmiwkio (10). Axodupa, £yovv evtomiotei
TOAMDHOPPLOHOL GE SLAPOPO. YOVIOLN [LE KVPLOTEPD, ALTA TOV KMOKOTOLOVV Y10l TO. LOPLL
tov MZI, HLA-B8, HLA-DW3 xa1 HLA-DR3 (167, 168), petaypaeukods mapdyovieg
oV oyYeTIlOVTOL [E TNV TAPOUY®YN KOl T GNUATOdOTNOT TOV WVTEPPEPOVMY TOTTOL | Kot
I, 6nowg Tt IRF5 ko STAT4, ou omoieg £yovv ocvoyetiotel pe avénuéve. ToGOGTd

eneaviong tov cuvdpdpov Sjogren (169-172).

Eivar evpémg amodextd o6t mepifarlhoviikol mopdyovies, Kol Kupimg KAmO KN
péivvon, oovppetéyovv oty maboyévewr Tov  ovvdpdpov. likéc AowdéEelg amd
OLYKEKPIULEVOVG 100G, Ommg o 106 ¢ mnmotitvag C ko g avOpodmivng
OLVOGOUVETAPKELNG, OVLGYETI(OVTaL He TNV AVATTUEN GlLHAASEVITIONG OV TPOGOUOIALEL
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070 GVOVdpopo Sjogren, aAld dev yopaktnpileTol amd TNV TOPAY®OYT CUTONVIIGOUATOV.
Katd kaipovg d1dpopot 101, petaéd tov onoimv o 10¢ Epstein-Barr, o kvttapopeyaroiog
(CMV), o avbpomvog epmnroiog 6 (HHV6) xar 8 (HHVS), o T Aepgpotpodmog 16¢ 1
(HTLV-1) ko eviepoikég aiinrovyies and ovg Coxsackie €xovv evoyomombei. H
vrepmapay®yn vrepeepovav tomov I kat I otovg mposPePfinpévovg olehoydvoug adéves
KOl OTNV TEPPEPEWD. TOV acBevdv pe cvvopopo Sjogren, KATL TOV TEPLYPAPETOL O
«oppayida wiepeepovney (interferon signature) (64, 173), miéov vmoomnpiler v

GUUHETOYT] KATOL0G UKNG LOAVVOTC.

H woyvpd cvyvdtepn epedvion Tov cUVOPOLOL GE YOVOIKEG, KaOMG Kol 1) GUYVI ovaTTuén
TOV UETA TNV EUUNVOTOVOT] GLVIYOPOUV GTNV EUTAOKN OPUOVIKOV TAPUYOVI®V GTNV
arttonafoyéveld tov. Emmiéov, n GUUUETOYN TOV OPHOVAV TOV VA0V 6T Toboyévela
oV GLVOPOOL vrootnpiletan amd TANOmpa peretov. ‘Etol, £xovv Bpebei youniotepa
TO0GOGTE OEHOPOEMOVIPOSTEPOVIG GE 10TOVG GleEhoyOveV adévev amd acBeveic pe
ovvopopo Sjogren oe oyéon pe paptopeg (174), eved n EAAeyn vVITod0YE®V 01GTPOYOVOV
0€ TOVTIKIOL TO TPOGTATEVEL OO TO VO, ELPAVIGOLV PAVOTVTO TOV TPOGOUOIALEL GTO

ovvopopo Sjogren (175).

Téhog, 6cov apopd otn cvpPoAr] tov Yoyoroywobd mapdyovia, £xel deybel OTL o1
acBeveic pe odvopopo Sjogren oe appovia pe dedOUEVA TOL Eivol YVmOTd Yo GAla
QVTOGVOGO, VOGTLOTA, EIYOV OVTILETMOMICEL TOVAGYIGTOV VO SUGUEVES, VIOV QLYY MTIKO

yeyovog mpv v £vapén g vocov (176).

H wrontaBoroyikn BLAPN ko 0 poLOS TOV eMONAIOV 6TNV EVaPEN KOl SLOLOVIGT TOV
avToavoocmv  amokpice®wv. Onwg mpoovoaeépbnke, m  dvoheuwovpyic  TOV

npocPePfAnuévov  opydveov oto ovvdpopo Sjogren oyetiCeton pe v avamtuén

88



TEPLEMONAMOKOV  AEUPOKLTTOPIK®OV OmbNcewv mowilov Pabpov. H ovotaon tov
dmBoHVIOV AeppOKLTTAPIKOV TANOLVGUOV TolKiAel ovdloyo pe to Pabud g dmbnong.
evikd, o1 pAeypovdoels dMONGEIS TOV GLEAOYOVOV OOEVOV TOV AGHEVOV IE GUVOPOLO
Sjogren amotehovvton Kupimg and T ko B kdtrapa. Xe Nmieg dmodnoeig emkpatodv ta T
KOtTapa, eved otig coPapic ta B wkuttapa. O emkpatig T kvttapikdg vromAnOucopog
givol ta CD4" T-k01T0p0, TOV OTOIOV TO TOGOGTO PETUBUALETOL OVTIETPOPME OVAAOYL
omd 1 cofupdTTa TV dbRcswv, os avtifeon pe to CD8T T wbtTapa To omoia
nopapévouv apetafinta (177-180). EmmAiéov, petald tov dmbovviwv povomvpnveov
KUTTAP®V VILAPYOVV HaKpoPdyad, devdpitikd kuttapa Kot NK-kdttapa, n cuyvotnto tov
omoiwv ovoyetiCetoan pe 1t cofapotnta tov PraPov (178, 180-182). TTinbodpa
KUTTAPOKIV®V, cuumepiiappavopévav wiepeepovov tomov I kot II kot da@dpov
WIEPAEVKIVOV, O™ 1 wvtephevkiveg 12, 17 xau 18, éxel meprypael 6TIG QAEYHOVAOIELG
BraBeg tov olehoyovov adéveov tov acbevov pe ovvdpopo Sjogren (10). Xtnv
TAEOVOTNTO TV AcBevOV pe cOVIpopo Sjogren, ot AEUPOKVLTTUPIKES dNONOELS GTOVG
OlEAOYOVOLG 0OEVEG Elval TANPMG GYNUATICUEVES KOTA TN O1dyvmon, v To péyebog kot
1 ovoTacn Tovs dgv aAAGlovV e TN Thpodo Tov ypdvov. EEaipeon anotedel n avamtuén
MALT-Aepodpotog oe acbeveig pe dvopeveig opohoykovg deikteg (183). H dwtmpnon
™G QAEYHOVIG VITOVOEL OTL Ol UNYOVIGHOL TTOL TLPOSOTOVV KOl SLATNPOVV TIG AVTOAVOGEG
ATOKPIOELS GTOVG GlEAOYOVOVS adéveg TV acbevav pe chvdpopo Sjogren Topapévouv
evepyol kou otabepoi. Tlapd Tig évioveg peréteg, ot unyoavicpol avtoi dev €yovv
amokoAveOel. Oswpeital, OPMG, TAEOV YEVIKMOG 0modeKTO, OTL oL EMONAL TOV €ival O
QAEYHEVOV 10TOC 6T0 GVvopopo Sjogren mailovv KeEVIPIKO pOMO GTNV TPOGEAKLON Kol
SdvIon ToV QAEYHOVMOOV KVTTAp®V oto mpooPefinuéva Opyoava. Merétec tng
tehevtaiog ewocoetiog, emPefainoay Tov KEVIPIKO pOLO TV EMONAMAKOV KLTTAP®OV

OTNV EVOPYNOTPMCT] KOl SWTNPNON TOV GLTOAVOCHOV ATOKPICEMY TOL GLVIPAOLOV
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Sjogren, 0nwg B0 avaivOel TapakdTm, VTOGTNPILOVTAG TN LETOVOUOGIO TOV GLVOPOLOL

o€ avtodvoon emOnAtitido (184).

H dvolettovpyio tov opydvov otic adevikéc kol e£mUdEVIKEG (GE TOPEYYVLUATIKG
opyava) exdnhooslg oto  oOvopopo  Sjogren  cvuvofovior e TNV AVATTLEN
TEPLEMONAMOKOV AEUPOKLTTOPIKOV dONcemV. Zvyvd palota mopatnpiinke 0Tl To
OVOGOKVTTOPO NTAV GE GUEST YELTVIOOT Kol GLYVA dlomepvovoay Tig EMONALOKEG OOUES,
VTOINADVOVTOG KATO0 €I00VG KEMKOWOVING TV dO0OVIOV 0vOGOKLTIAP®OV UE TO
emOnhokd kottopa (184). Axdlovbeg avocoictoynuikég peréteg €deiéav OTL Ta
EMONMOKA KOTTOPO TV GLEAOYOVOV adéveov TV acbevov pe ocvvdpopo Sjogren
e€éppalav TAN00g avocodpacTIK@OV Hopimv, copmepthoppavopuéveoy popiov tov MXI,
OLVOLEYEPTIKOV popimv g owoyeveiog B7 kar CD40, popiov mpookdiinong (ICAM-
1/CD54, VCAM/CDI106, E-selectin), avtoavtiydveov Ro52/TRIM21, Ro60/TROVE2 kat
La/SSB, vnodoyéwv g @uoIkng avooiag, KaODS Kot dpOp®V KLTTOPOKIVAV Kot
ANUELOKIVOV TOV GUUUETEXOVV OTI| GTPOTOAOYNGT, TNV EMPiOTN Kal TN dpopoToinon
TOV 0VOGOKVTTAP®V oL d1BovV TOoV 16TO Kol GTO GYNUATIOUO EKTOTOV PAUCTIKOV
kévipov (182, 185-200). H paxpdypovn kaAMEPYED Un VEOTAAGUOATIKOV ETONMOKOV
KUTTapoV olehoyovov adévov (EKZA) and acbeveic pe ouvopopo Sjogren Kot LApTOPES
o€ £va GVOTNHA OTOL OTOVGLALEL 1] EMIOPOOT TOV OVOGOKVTTAPMV Kol TOV PAEYUOVMDOIOVG
oTkov pkpomepPdirovtog (201), katédeite 611 1o EKEA tov acbevov ekppdalovv
OLOTOTIKA OAOL TOL TOPATAVEO OVOCOOPACTIKA HOPLOL KoL HAMOTO GE  CUOVTIKG
vynAdtepa enineda and 1o EKZA tov poaptopov (185, 189, 194, 197, 202-206). To
yeYovog avtd vrodniovel 0Tt oo EKEA pumopodv va enikovovovv e To 0vosoKvTTopd
Kot va puBuilovv v TPOoGELKLGY, EVEPYOTOINGT Kot dl0poponoincy tovg. EmmAéov, 1o

LKPOTTEPIPAAAOV TOL 16TOV B0 PTOPOVGE VO EXNPEACEL TEPAULTEP® TNV £KPPOCT] TOV
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TOPATAVD HOPLOV, OT®G ATOSEKVVIETAL amd TNV €£MYEVI] YOPNYNON KLTTOPOKWVAOV N
dleyépteg TV vodoy€wv ™G Puoikng avooiag oe EKZA (10, 207, 208). H vynin
EKQPACT T®V avocodpacTik@V popiov oto EKZA tov acBevav pe cvvopopo Sjogren
VTOJEIKVVEL TN AEITOLPYIO UNYOVICUOV €VOOYEVODS EVEPYOTOINOTNG G€ QLTA, OTMC
TEPLYPAQETOL 0TV ovaokomnon (208). Av kou ot unyaviopol avtoi dev givar yvwotoi, N
embnhokn| evepyormoinon 0o pmopodoe va amodobel oe poviun ukny pdivvon (208).
Emumiéov, ta EKZA ¢aivetor dtt givon katdAnha sEomMopéva yio va Legorlafovv otnv
TOPOVCINCT TOV EVOOKLTTAPUOV GLTOAVILYOVOV GTO OVOGOTOWTIKO GUGTNUA, HECH
AmOTTOONG KOl  OTEASVOEPOONG  OMOMTOTIKOV  GOUATIOV — EUTAOVTICUEVOV — GE
avtoavtiyova (209, 210) 7N ékkpong eEowompatiov (exosomes) TOVL  TEPLEYOLV
avtoavtyova (211). AvEnpévog amontoTKog BGvatog TV emONAMOKOV KOTTAPp®V £XEL
aviyvevBel 6Tovg o1EA0YOVOVG 0déEVES TV acbevav pe obvopopo Sjogren (212), evd ta
koaAMepynuévo EKZA tov acBevov ekppdalovv vynid moGooTd AEITOVPYIKOV HOPimV
nov oyetiovtol pe amonTOTIKEG dlepyacies, Ommg ta Fas kot o ovvoétng tov Fas-Ligand
(213, 214). Idwitepo evola@épov TaPoVOIAleL N WOYLPY EMPAVEINKT EKQPAOT OTd Ta
EKZA Aerrovpywdv vrodoyéwv TLR3, n onpoatoddtnon péow tov omoiwv odnyel otov
AmOTTOTIKO BAvato TV eMONAOKOV KLTTAPOV HEGCH® ovolkiog (AmdnT®oNS mov
0QeileTal 6TV ATOKOAANON TOV KVTTAP®V Ao TO VTOoTpOu) (215), viodnidvovTag
GLUUETOYN TOV HOVOTATION OVTOV GTNV OENUEVT in-situ andTTOOoN TOV MONAi®V 6TO
ovvopopo Sjogren. H ékipion eémcopatiov amotelel €vo QUGIOAOYIKO HOVOTATL
SKVTTOPIKNG EMKOWVOVIOG OAOV TV TOTOV Kuttdpov. To eéoocmpdtio sival pkpd
opyavidia (30-100 nm) mov Tpoépyoviat and T GVVINEN EVOOCOUATOV 1| AVGOGOUATOV
HE TNV KLTTOPIKN HEUPPAVI KOl GUUUETEYOVV OTN OLOKVTTOPIKY ETIKOWV®VIO, TN
HETaQOpd M/kar v amdppiyn  KLTTapkov vAKov (216). Ta eEwoopdtio mov
amopovombnkay ard  oieho aclevav pe chvdpopo Sjogren mePlElyav YOPAKTNPLOTIKO
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npotuno £KkPpaocng MiRNAs e 6OyKpilon e avtd g G1EAOL VYOV popTOpeV (217), evd
avTd Tov ekkpivovtor and To KoAAepynuéva EKXA mepiéyovv ta avtoavtiydva
Ro60/TROVE2, Ro052/TRIM21, La/SSB kot Sm (211). Ewoopdtio miovolo oe
avtoavtryova mapdayovtav eEicov amd EKZA acbevoov pe odvdpopo Sjogren wat
LOpPTOP®V, VTOONAGVOVTAS OTL TPOKELTOL YL (QLCOAOYIKY| Olepyoacio. mov Tihavd
GUUUETEXEL OTN SWTNPNON TNG OVTOUVOYNG VIO QUGIOAOYIKES cuvbnkes. Qot1dco, e
oLVONKeg YPOVIOG QAEYLOVIG, OGS 10YVEL GTOVG GLEAOYOVOVS AOEVES TMV ACOEVAOV UE
ocvvopopo Sjogren avtd Bo pmopoHoav Vo dpAGOLY MG VOCOYOVA KAl VO Tapovcldlovv

TO QVTOAVTLYOVO GTO OLVOGOTOUTIKO GUGTILLCL.

[Tpdootn pelétn oe movtikio KATESEIEE TO ONUOVTIKO POLO TOV IOTIKGV EMONAIOV 6TNV
Topay®yn avtoavticopdtov (218). H pelétn avt £ywve og movtikia and ta onoia EAene
70 Yovidlo mov kmdwomotel yio v mpoteivn IkB-(. H npmteivn avt) eumiéketal ot
poOon tov petaypopkov mapdyovia NF-kB o omolog pe tn oepd tov emdyst
LETAYPAOT  OLQOPOV  TPOPAEYHOVOIMV KVLTTOPOKIVAV, HETOED TMOV OTOolMV Kol
wiepeepovec. Ta movtikie avtd mopovoialav avénuéva enimeda ondTTOONG TOV
EMONMOKOV KUTTAP®V TOV SOKPLIKOV TOVG 0OEVOV KL EVOV PAEYLOVMOON GAVOTUTO TOV
opolalel oto ovvdpopo Sjogren, pe SOKPVOUSEVITION KL EUPAVION AEUQOKVTTUPIKAOV
dmbnoemwv otov 1016. Emumpdcbeta, vmnpye mopaymyn avti-Ro/A kot avrti-La/SSB
QVTOOVTICOUATOV, TAPOLGLALOVTOG HE OVTO TOV TPOTO pio in vivo Bedpnorn Tov TG
pmopel N ATOTTOGT TOV EMONAKOV KOTTAP®V VoL EKKIVAGEL TNV TOTIKN QAEYHOVN, TV
TPOGEAKVOYN AEUPOKLTTAPOV GTOV 10TO KOl TNV TOPAY®YN OVTONVIICOUAT®V OV

yapoktnpilovv To cvvopopo Sjogren.

O pooPefinuévor crehoyovorl adEVES Eivarl TEPLOYES TAPAYOYNS AVTOUVTICOUATOV.
H VYmapén éviova @reypovemddv depyacidv otovg eEmkpivels adéveg aclevov e
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ovvopopo Sjogren poll pe ) 6pdon TOV ETOMMAKOV KUTTAP®V GOV 1N ETOYYEMULOTUCC

AIIK in situ odnyncav ot Oempio 6t 01 clEAOYOVOL 0déveg Bo. umopovsav vo, givat

TEPLOYEG AVILYOVOTOPOVGIOONG KO, EMOUEVOS, 0Ecelg €vapEng Kot ddviong tov

avtodvoomv anokpicewv. [Ipdyuatt, ot mpocsPePfinuévorl eEmrpiveig adéves TV acbevav

pe ocbvopopo Sjogren QUIVETOL VO EIVOIL TEPLOYES TAPAYWYNG AVTOOVTICOUAT®V, YEYOVHS

nov vrootnpileral amd ta akdhovba:

1.

H oighog tov acbevodv pe odvdpopo Sjogren mepiéxel LVYNAEG GLYKEVIPAOGCELG
avococoalpveov  IgG kot emmAéov, avii-Ro/SSA  xotr  avti-La/SSB
avToaVTIoONATOV (219-221). EmumAéov,  GUYKEVIP®OT T®OV GLTOOVIICOUATOV
aVTOV 01N G6ieAo TV 0obevav e cvuvopopo Sjogren cuoyeTicinke 1GYLPA LE TOV
aplOpd TV eoTIoKOV dbnoewv otov 1616 (220), evioydovtag v memoifnon g
VrapENg oTeVig oxEomng HETAED TNG TALPUY®YNG CLTONVTICMOUATOV KOl TNG TOTIKNG

QAEYHOVIG GTOVG GLEAOYOVOLG QOEVEC.

. Ot AgpoKkvTTapIKEG O1NONGELS TV GLEAOYOVOV 0dEVEV 6T0 25% ToVv acbevav pe

ovvopopo Sjogren opyavdvovtal o€ OOUEG OV TPOCOUHOAlovV o€ EKTOTO
Praotikd kévipa (181, 222, 223). Avtéc epgavilovv TapoOpoe 0pyavmaon e oV
TOV PAACTIKOV KEVIP®OV TOL VILAPYOVV GE OELTEPOYEVT] AEUPIKE Opyava, p1e Ta B
KOTTOPO Kot ToL BLAOKLDOT OEVOPLTIKE KOTTUPO VO OVELPIGKOVTOL KEVIPIKA Kol TO.

T kottapa oty meprpépeta (181).

. Meydhog apOpog Oombodviewv TAUCUOTOKLTIAP®OV TOV  TOPAYOLV  OVTi-

Ro52/TRIM21,  oavti-Ro60/TROVE2 ka1  avti-La/SSB  avtoavtichpata
TOPATNPEITOL OTIG PAEYUOVMOELS PAAPES TV GLEAOYOVMV 0OEVOV TOV aG0EVOV pE

ouvvopopo Sjogren (199, 224).

93



4. H ondéntmon Tov eMOMAOKOV KOVTTAP®V 001YElL 0TI UETATOTION TOV TUPNVIKOV
avtoavtyovov RoS52/TRIM21, Ro60/TROVE?2 kat La/SSB 610 kvttapoémiacpo
Kot TNV Kuttapwkn pepPpavn  (210), petatpémovidg to opatd oamd TO
avocomomtikd ovomnue. Onwg mpoavaeipnke, oto TAGicL TV £viOveV
ATOTTOTIKOV QOIVOUEVMOV TTOV TEPOTNPOVVINL GTOVS GLEAOYOVOVS MOEVES TV
acBevov pe ovvopopo Sjogren (212), to @avopevo ovtd amoterel £vav TOAD
mhavd pnyovicpd aviamtuéng amokpiceEmV EVOVIL TOV  OUTOOVILYOVOV GTO

oLVOpOLLO.

H vreprapoaymyn Tpo@Aeylovod®V KOTTOPOKIVOV Kol KUTTAPOKIV®V TTov puiuilovv v
gvepyomoinon, dweoponoinon kot emPiowon tov dmbodviov B-kvttdpov, 6tmg Tov
BAFF, ot pAeypovaodelg BAaPeg tov cleEhoyOvmv adévemv TovV acBevdv e GUVIPOLO
Sjogren mOavd CLPUETEYOLY OV €VOd®GN TG TOMIKNG TOPAY®YNG TOV

QUTOUVTICOUATOV.
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Y KOTOG TG NEAETNG

H mopovca epyacia eotidletal otn pOOUon TV YUIIKOV 0VTOAVOCGHOY UTOKPIGEMV GTA.
avtodvoco voonuato. H pedétn g enéktaong kot g puobuiong tov omokpicemy Evavtt
EVOOKVLTTAPLOV QVTOOVTLYOVMV, KAOMG Kol TNG £KPPUCTS ALTOV TPUYHATOTOMONKE GE
TUTKG VOG0T IOV YOpoKTNpilovTal amd TV Tapay®yn EWIKOV OVTOOVTICOUAT®V,
omwg o XEA kol 1o ovvdpopo Sjogren, kol ©TO OTOICL TO OVTOAVIICOUOTO £YOVV

amodedetyéva TafoyEVETIKO pOro, OTmG To ENA.

. To mpdto epdOTNUO 7OV €EETACONKE APOPE TOLG UNYAVIGUOVS OL0LUOPLUKTG
EMEKTAONG TOV YVUKOV 0OmOoKpiceE®mV amd 10 €va avtoavilydvo oto Ghio. Evod &xet
amodelyBel OTL 01 YVUIKES OVTOAVOGES ATOKPIGEIS EMEKTEIVOVTOL GE YEITOVIKOVG EMITOTOVG
TOV 1310V AVTLYOVOL (EVOOLOPLOKT) ETEKTACT]) T OLUPOPETIKMY OVIIYOVIKOV HOPI®mV TOL
OLVOLOVTOL GE GUUMAOKO (Ol0LHOPLOKY] EMEKTOGT), OEV €lval yvooTd OV UTOPOLV Vo
emekteivovtal Kot o€ avtydvo mov eviomilovtal og SpopeTikd cHUmAoke/copdTio
(particles), To. omoiot dev GLVOEOVTOL QUGIKG HETAED TOVG (OLGMUOTIOKT ETEKTAOT)).
Onwg mpoavaeeépOnke, ot avtodvooeg amokpicels 6to XEA otpépovtal xupiog Evavtt
TV pPovovkieonpoteivikdv coutidkwv Ro/La kot tov patioodpatog Ul-snRNP. H
YOAPTOYPAPNON TOV EMTON®V TOV GVILYOVOV OVTOV TPOTEVAOV ATOKAAYE OTL APKETOL
amd avtovg edpaloviol 6e CLVINPNUEVEG TEPLOYES Oéopevong Tov RNA tov mpoteivay.
To yeyovdg avtd pag odnynoce va dlepevvicovpe v THavOTTO TOL Vo €ivol ot
aAAnhovyiec avTEG TOL HECOAAPOVV GTN CUETATHINGT» TOV YVUIK®V OTOKPIGEMV OO TO
éva oopdtio oto GAlro. Ilpokeyévou va depevvnBel 1 Vmapén ™G S10CMUOTIOKNG
EMEKTAONG TOV OVTOAVOCMV ATOKPIGEDMV amd TO £V TPMOTEIVIKO GUUTAOKO G€ GALO,
peketinke m dvvatotnto g mepoyng MAR g pifovovkieonpmteivng La/SSB, n

omoio. €yl peydAn opoloyion pe T ovtiotoyes dopés MAR tov mpoteivov tov
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HOTIo®UOTOG, Vo emdyel avtoaviioopate évovtt tov Ul-snRNP. [a 10 oxond avtd
avocomomnkay Aevkd Kovvéla Néag Znhavoiog pe £va TEMTIO0 TOL AVTIGTOLKEL GTOV
enitonro ¢ doung MAR tov avtoavtiyévov La/SSB ko eEetdotnke m avémtuén
avtioopdtov évovit tov Ul-snRNP, evd ghéyybnke xor n vmapén ovtoaviicopdtov

évavtt tov teployd@v MAR 1oV 6vo avtoovitydvev 6tov avOpmno.

] To dedtepo avrtikeipevo ™G SWTPPNG NtV 1 AEITOLPYIKN KEAETN Kol 1
OepamenTiK] SVVOIKY TOV  1310TLTKOV/OVTI-IO0TUIKOY  SIKTVOV OVTICOUAT®V GTO
veoyvikd Aoko. [lpdcoatec peléteg amd 10 €pyactipld pog vmootnpilovv v
adPOVOTOINGN TOV OVTOAVIICOUATOV EvavTl Tng povovkieonpwteivig La/SSB e
dnpovpyia evOg SIKTVOV 1O10TLTKMV/AVTI-O0TVTKGV aviicopdtov (144). Mdlota, M
dnuovpyic. TOV SIKTVOV 1IOTLTIKAOV/AVTI-IOIOTUTIKMOV OVIICOUATOV QOIVETOL Vo Opa
TPOGTATELTIKG £vavTtl NG avamtuéng XNA 610 KvoPopovuevo Eufpuo, Tapepnodiloviag
™V maboYEVETIKY] Opdon Tov Wwtumkov avti-La/SSB aviicopdtov (141). Xe o
npoonddela va TpoAneOel n eupdvion INA, mpoyuatomomnkay dV0 TOAVKEVTIPIKEG
pehéteg (149, 150) émov yopmyndnkav o mpoeuiaxtiky Bepameic Yo v avamtvén
YKA, youniéc doceig EDAY oe puntépeg mov iyav 16TOPIKO YEVVNONG OO0V e
veoyvikd MKo. 10 TANiG10 TG avocopuBiotikig dpdong s E@AX kot tg vmapéng ot
aVT]  QUOGIKOV  OVTOOVIICOUAT®V KOl OIKTOOL  O0TLTIK®V/OVTI-IO10TUTIKOV
AVTIOOUATOV, EAEYYONKE OTIG UNTEPES TOV GUUUETEIYAV OTIS OVO UEAETEG 1) EMIOPOAON TNG
Oepanciog pe EOAZ 610 4iKTLO 1310TVTKOV/AVTI-IOIOTUTIKOV AVIIGCOUATOV EVAVTL TNG
La/SSB. 'Etoi, eléyybnke mn evepydtnta 1OV  WOIOTLTKOV KOl OVI-IO0TOTIKAOV
avtioopdTov Evavtt e mpoteivng La/SSB og oeplokovg opodc tov eykdov puntépaov
mov Adpupavav EGAY, avardbnke n petaforr] tov TitTA®V TOLG KATA TN OGpKEW TNG

Oepameiog Ko cuoyeTiodnNKe pe S1APOPOVS TAPAYOVTES, OTMG 1| TOPELN TNG EYKVHOGVVIG
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KOl 1 TEPLEKTIKOTNTO TOV TOUPOCKEVAGUATOV OVOCOGOUPIVIG GE  1O10TLTTIKA/OVTi-

1010TLTTIKA AVTICDLOTO.

. Yt0 1pito pépog G Tapovoag dwTpiPnc, depevvibnke o poAog NG
ONUOTOOATNONG HECE®  VLTOJOYEMV NG OQUOGIKNG  OVOolag OtV EKOPUCT  TOV
avtoavtyovov Ro52/TRIM21, Ro60/TROVE2 «xov La/SSB. H evepyomoinon tov
LLOVOTIOTIOV TNG QLGIKNG 0VOGiog 0dNYel OTNV VIEPEKPPOCT] TOAMDY OVOGOOPASTIKMOV
popiov, cuUTEPIAAUPAVOLEVEOV TPOPAEYLOVOOMY KLTTOPOKIVAOV Kol vTep@epovav. Ot
tehevtaieg £xel avapepOel 6TL emdyovv TV Ekepact Tov avtoavtlydvov Ro52/TRIM21,
TO OTO10 OTN GLVEYEW pe TN dpdon Tov o E3-Mydon g ovfikitiviig GCUUUETEXEL GTOV
ENEYYO KOl TEPUATIOUO TOV UEGOAUPOVUEVOV OO TIC WIEPPEPOVES OMOKPICEMV. XTO,
embnho Kot Tic dbnoelg v GlehoyOvev adévov Tov aclevdv Tov mlcyovy amd
ovvopopo Sjogren €xet  mapatnpnbsi  VAEPEKEPAON  TOV  AVILYOVIKOV  HOPIOV
Ro52/TRIM21, Ro60/TROVE2 xat1 La/SSB (199, 200). Avty| Osmpeitar 6Tt cuppetéyet
0T TOPOVGIAGT) TOV AVTONVIIYOVOV GTO (VOGOTOTIKO GUGTNLO Kol TNV AVATTUEN TV
QVTOGVOGMV YVUKOV OTOKPIGEDV TOV GLVOPOLOL. OTtmg Teptypdonke, Ta emOniiakd
KOTTAPO. KATEXOLV KEVIPIKO POLO GTNV EVOPYNOTP®OT KUl OLOTHPNGT TOV BLTOGVOGHOV
amokpicemv 610 cOvdpopo Sjogren. Makpoypdovia, KaAMEPYNUEVD, U1 VEOTAUGUOTIKA,
EKZA and acOeveic pe cdvdpopo Sjogren ekppdlovv deikteg evepyomoinong, HeTa&d
TOV 0moiV M £€KPpaon Tov vrodoyéa TS euoikng ovooiag TLR3, yaipet diaitepng
npocoyne. EpgaviCer vynAr empaveloky] €kppacn Kot 1 oNHatodoTnon HEGH AVTOv
npokaAiel OmOTTOTIKO Odvato tov emdnilokov Kuttdpov Adye ovowioc. Emiong,
evepyomoinomn tov TLR3 ota EKXA odnyei otnv mapaywyn wvieppepovav tomov I, ot
omoieg Oa upmopovoav emakdOlovbo Vo dpoVV MG EVIGYLTEG TNG EKOPAONG TOV

avtoavtiyovov. Etol, diepeuvnnke 1 enidpaor g EvEPYOTOINGTG TMV VTOJOYEMV TNG
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ovowkng avooioag TLR, pe éupaon otov TLR3, omv £ék@pacm kot evidmion tov

avtoavtyovov Ro52/TRIM21, Ro60/TROVE2 kat La/SSB.
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ALEEOOIKN OVAOKOTN G TOV AVTOUVIICOUITOV 6TO TPOTOTAOES oOvOpopo Sjogren.

Klwvikoi garvotvmor ko poOpistikoi pnyaviopoi

Nuwdraog X. Kvpukidng, BSc', Evotadia K. Kayoyedpyov, PhD', Abavésiog I

TCovgag, MD',

' Tunpa ToBoloywchic Dvotoroyiag, latpuci Zxohn, E6vikd ko Komodiotpuad

[Movemotuio AOnvov.

HHEPIAHYH

To cOvdpopo Sjogren eivor pio. GLGTNUATIKY ALTOAVOGT VOGOG, 1| ool yapoakTnpileTal
Ao TEPLEMONAAKEG AEUPOKVTTAPIKES OMONGELS 6TOVG TPOGRERANUEVOVS 1GTOVG KOl OO
NV Topay®mYN TANOOPUS GVTOAVIICOUATOV. AVAIESH TOVG, Kuplopyn CNUAGIo £X0VV Ol
avTodvooeg amokpicels évavit Tov Ro/SSA kot La/SSB avtooavtiydveov kabbg m
aviyvevon TOVG YPNOLUOTOLEITOL otV KoOnuépa mpaén yuw TN Sdyveoon Kot KAVIKA
ta&vopmon g vooov. Av kat ot akpiPeic unyavicpoi Tov vTOKeWTUL TG To0YEVELNG
™G vOoov dev gival TANP®G KOTOVONTOL, €vOl E3POLOUEVOG O CNUAVTIKOS POMOC TV
emONMokdV KTTapoOV cleEloydovev adévov (EKZA) oy évapén kol v e£EMéEn tov
TOTIK®OV  avocohoyikK®V amokpicewv. Ta EKXA éyovv emmiéov v wavdmmta vo
pecorafovv v €kbeon tov avtoavtydovov Ro/SSA xar La/SSB oto avocoloyud
CUGTNUO HECH TNG OVENUEVIG OMOTTMOONG Kol TNG ATEAELOEPOONG AVTOAVTIYOV®DV OTa
ATOMTOTIKG OCOUATIL M/Kol HEG® NG EKKPoNG EEOOOUOTIOV  TOL  TEPLEYOVV
avtoavtyova. H €kppaom tov avtoavityovev avT®v ote EmONALKE KOTTOPO QoivETOL
Vo VIOKELTAL 68 6TEVT pOOoT. Méypt onuepa, 1 ONUATOSOTNGT HECH GLYKEKPIUEVMV
VTOJ0YEMV NG QUGIKNG avooiog, Onmmg o TLR3, éyer sumhaxel otn pvOuon g
éxppaong twv Ro/SSA kot La/SSB and ta EKXA, evd n amopdbuion g €kepaong
ovykekpyévov miRNAs 1o omoie 7wpoPAémetar 6Tl 6TOYEVOVV TO  TOPUTAVED
avtoavilyova o€ oobevelg pe ovvopopo Sjogren vmodnhdver v Vmapén evog
LUNYOVIGHOD PUOUIGTIKNAG OVAOPOONG GE UETO-UETAYPOPIKO EMIMEDD. TNV TEPIPEPELX, Ol
YOUIKES ALTOAVOGES amoKpioels puOuilovtal emmAéov HEG® NG AvATTVENG EVOG EVEPYOD
SIKTVOV  1OIOTLTKOV/OVTI-IOOTVTKOV  aviioopdtov. H minbopo tov puduiotikdv
UNYOVICUAOV DTOINAMVEL ATl Ol OVTOAVOGEG YVMIKEG OMOKPIGES 6TO cVVOpopo Sjogren
elval otevd eyyOUeEVES. ZTNV TAPOVGO OVOCKOTNGT, o cuinTNOOVV 01 KVUPLEG YLUIKES
AVTOGVOGES OMOKPIGELS, 01 TPOCPATES EEEAIEELS GTO POLO TOV EMONMAKAOV KVTTAP®V Yo
NV avATTLEN TOV ATOKPIcEMV QVT®OV, OTMG Kot Ot Thavol pLOGTIKOT TOVG UNYOVIGHOL.
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XHMEIA EM®AYXHX

210 ovvopopo Sjogren To ALTOOVIIGOUATO YAPAKTNPILOVY KAMVIKES VTOOUAOES Kol

QUVOTLTOVC.

e Ot mpocPePinuévor eEmrpiveic adéveg elvar TePLOyEG EVEPYOTOINGNG ALTOOPACTIKAOV

B xuttdpov kot mopaymyns ovtoaviicopudTmy.

e To embnlokd «OTTOPO JSdpopatilel ONUAVTIKO pPOAO Yoo TNV TAPUYOYN

QVTOOVTICOUATOV.

e H pvOon g avtodvoong amdkpiong o€ emIMESO 16TOV, EMITVLYYAVETAL LEGH TNG
EVEPYOTOINONG KOU TNG OMOTTMONG TOV EMONAMOKOV KLTTAPOL, Kol G EMIMESO

TPOTEIVNG HECH EVAS EVEPYOD OIKTVOV 1O10TVTTIKMV/AVTI-IOI0TUTKMV OVIIGOUATOV.

o Ot pelopéveg avTi-1810TLmIKES amokpicels Evovit Tov avti-La/SSB avtoaviicopdtov

o€ UNTPKOVS 0povs £xovv cuoyetiobel pe eppdvion Neoyvikov Adkov.
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EIXATQI'H

To ovvopopo Sjogren eivor e POV GLOTNUOTIK OVTOAVOCT VOGOS TOV
yopoktnpiletar and £va gupd KAMVIKO QAGLM, TO OTOl0 EKTEIVETOL IO TNV EVIOTIGUEVN
e€orpvonddelo péxpt v avantuén mowihov eEMAOEVIKOV, CLGTNHOTIKOV EKONADGEDV
ov TpooPaiovy Sdpopa Opyava (T.). TOLG TVEVUOVES, TO MIOP, TOVS VEPPOULS, TO
KEVIPIKO vevpikod cvotnuae). H Kotaotpoen tov mpooPefinpévov otov (kupiong tov
OlEAOYOVOV KOl O0KPLIKAOV adEVeV) oyeTileTal pe TNV VTapén TUKVAOV AEUPOKVTTAPIKOV
dmbnoewv. Emmpocheta, yopaktnplotikd e vocou gival  vaepdpaotikotnta tov B
KUTTAP®V, OTMG TGTOTOlEITOL amd TV abpoa mapaymyr avtoaviicoudtov. To Kdplo
OVTOOVTIOMOUOTO GTO GOVOpOopHo  Sjogren GTOYXELOLV TO.  EVOOKLTTAPLO  AVTLYOVA
Ro52/TRIM21, Ro60/TROVE2 «ot La/SSB, 1o omoia amotelodv To TPOTEIVIKG

OVLGTATIKA CUUTAOK®V pLiovovkAeonpwTeividv-RNA [1].

H aviyvevon avtoaviicopdtov £vavil ToV VOOKLTTAPIOV AVILYOVOV £lVOl CHLOVTIKN
Yo TV TPOYVMOOT, TN Jyvmorn Kot Yoo TV KAWIKN Taévopmon Tov aclevov pe
avtodvooes owtapayés. H mapaywyn avtooaviicopdtov Oswpsitor 0t1 amoteAel pua
avTIyovo-odnyovpevn dtadikacio, KaOdG: o) OPIGUEVE OVTOAVTICOUATO Elvol E0IKA Yo
GLYKEKPIHEVEG VOGOLGS, ) M TAEOVOTNTA TOV GVTOOVTICOUATOV TOL oviyveDovTol gival
ta&nc IgG, yeyovdc mov vrodnidver v dmapén aviryovo-eEaptodpevng T kuttapikng
BonBewog [2], y) ot avtodvoces amokpioelg sivor o¢ eni 10 mAEIoTOV TOAVKAMVIKEG,
OTOYXEVOVTOG TOAATAOVG EMITOTOVG HEGOH GTO 1010 1] G€ OAANAETOPAOVIO AVTOUVTIYOVA.
[2], ko 6) m avocomoinon TEWPARATIKOV (OIKOV TPOTOI®V HE TUAUOTO TOV
AVTOAVTLYOVOV 00NYEL GE EVOO- KOl O10- LOPLOKT] ETEKTOGT] TNG OVOGOAOYIKNG ATOKPIONG,
TAPOLOL0L LE OVTY] TTOV TOPATNPEITOL HETA 0O TNV avocomoinon pe Eéva aviydva [3, 4].
[Mapd Vv Omapén eKTETOUEVOV UEAETOV, Ol UNYAVIGHOlL TTov odnyodv otnv £kbeon
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OPIOUEVMV  EVOOKVTTAPLOV OVTOAVTIIYOVOV GTO OVOGOTOUTIKO GUGTNUO TOPAUEVOVV
acapeic. H doiedkavon Tov TobOyEVETIKOV UNYOVIGUL®OV TOL ouvopouov Sjogren
ATOKAADYE TOV KPIGIHO POAO TOV EMONAMOKOV KLTTAPOV oTNV Evapln Kot puduon tov
avtodvoomv anokpicemv. Ta televtaio pmopel akdpa vor eUTAEKOVTIOL TNV AVATTLEN
aVTOGVos®V amokpicemv Evavtt tov avtoavtydveov Ro52/TRIM21, Ro60/TROVE2 kat

La/SSB.

Ye outv Vv avackommon ovintovvtar ot wpdopates eEeMEelg OyETIKG pHE TN
SYVOOTIKY OMUOGI0 TOV OVTONVTICOUAT®V 6TO cUVOpopo Sjogren, 1 TEPLYPAPT TOV
avtodvoomv Prapdv oto cvvdpopo Sjogren, o pOLOC TOV ETONAINKOV KLTTAPOV GTNV
nafoyéveln TG vOGoL Kol ot Thavol puOUIGTIKOL UNYOVIGUOL GYETIKG LE TNV TOPOYWOYN

aAVTOAVTLO O)M('X,TO)V.

H TAOGOAOT'IKH BAABH

Ot o KOWEG KMVIKEG ekONAMGELS TOL cLVOpOHoL Sjogren eivor 1 Enpoctopio Kot M
EnpopBoduio, ot omoiec ogeiloviar ot SvoAErTovpyio TOV GLEAOYOVOV Kol TOV
daxpuikdv adévav, avtiotorya. [1]. H dvciertovpyic Tov clehoyévev adévov cuyva
ovoyetiletar pe MV avanTuén TEPLEMONAINKOV AEUPOKVTTOPIK®Y dNONcE®V TOIKIAOV
Babpod. H mietoyneic tov dmbovviev povomdipnvemy KUTTApOV OTIS QAEYUOVMOELS
PraBeg TV emkovpikdv cleroyovov adéveov (EXA) acbevov pe odvdpopo Sjogren
amoteleitar ond T xor B wottopa, pe to mocootd tovg va mowkilel avdioyo pe
coPapotnto tv dmbfcewv. Xe Mmeg PAaPeg vmepioyvovv ta T wdtTapa, evd of
coPapéc ta B kottapa [5, 6]. H mhetoymoeia tov dmbovvieov T kuttdpov ¢épovv Tov

CD4 @ouvétomo ko goivetat 6Tt sivar evepyomompéva [5, 7, 8]. To mocootd Tov CD4'-T
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KUTTAp®V HEIDOVETAL awEavopévng TG coPapdtntag e PAGPNG, Evd T0 TOGOGTO TOV
CDS8"-T xvttdpov mopapével 6tadepd [5]. TMapopoing, 0 1060616 TmV puOucTiKdGY T
Kutthpov oyetiCetar pe ™ ocofapotnta g PAAPNG, pe ta peyaAdTEpO TOGOGTE VO
nopatnpovvtor otig evoldueoeg PAdPeg [7]. Ta wvttapa @uowoi @ovelg kol Ta
EMAYYEALATUKG OLVTIYOVOTOPOVGLUGTIKG KUTTOPO, OTMS TO HOKPOPAYO KOt TOL OEVOPLTIKAL
KOTTAPO, OTOTEAOVV £val HIKPO, OAAG OTUOVTIKO TUNUE TOV OMOOVVIOV HOVOTOPNVOV
KUTTAp®V, Kol T0 Tocootd Tovg ovoyetiletar pe 1o Pabud tov Prafov [5, 9-11].
Emumiéov, omnv mhetovotnta tov acbevav pe cuvopopo Sjogren, o Paduds kot n cuvheon
TV eAeypovodnv Prafov tov EXA &yovv avamntuyfel mApmg katd T oTiypn g
dbyvoong, Kot mapapévouy oe peyddo Pabud apetdfinteg petémerta. H povn e&éMén
7oV Topatnpeital agopd oty avartuén MALT-Aeppdpotog € optopévoug acheveic pe
ovvopopo Sjogren, otovg Oomoiovg aviyvedovtal SVGUEVEIG OPOLOYIKOL TPOYVMGTIKOL
napdyovieg (Omwg younid emimeda tov C4 GLGTATIKOV TOV GUUTANPOUATOS KOt
Kpvooeapvapia) [6]. Avtd ta svpNUATE VTOONADVOVV OTL Ol AVTOAVOCEG OMOKPIGELS
TV acbevodv pe ovvdpopo Sjogren pmopovv va dwkpBodv Pdcer tov Kvpiopyov
TANOLGHOL TV ONOOVVI®OV HOVOTOHPNVEOV KLTTAPOV GE OLTOOVOGES OTOKPIGELS
odnyovpeveg and T- | B wotrapa. H duikpion avt) sivar peiovog onuaciog yw v

EMAOYT KATAAANANG OEPATEVTIKNG YOV,

Ot mapdyovieg N o KOHTTOPO TOV EUTAEKOVIOL GTN GTPATOAOYNOT| KOl T GLGGMPELGT
TOV KLTTAPOV TOV OVOGOTOMTIKOD GLGTHHOTOS GTOVG «QAEYHAIVOVTES) GlEAOYOVOLG
adéveg Ogv Exovv TANPmG devkpviotel. Ta dedopéva mov mposkvyav Katd T ddpKew
TOV TEAEVTOIOV €ikool €TMV, £3e1Eav OTL To EMONAOKG KOTTOPA, TOV ATOTELOVV TOV
KOPlO GTOYO TOV TOMKAOV OVTOAVOCHOV OTOKPicE®V, OtV gival «abdol mapatnpnTéc»

(“passive bystander targets”), aAld ot Pacikoi puOUGTES TV TOTIKMOV 0VOGOAOYIKAOV
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amoKpioE®V YEYOVOS OV VTOINAMVEL OTL 1| acBEveln €lval GTNV TPAYUATIKOTNTO Lol
«ovtodvoon emOnAitidoy [1, 12, 13]. O mpdteg evdeifelg yio 10 pOAO TV EMONAOKOV
KUTTApoV otV moboyéveld Tov  oLVOPOHoL Sjogren TPoEKLYAV OO KAWVIKEG Kot
10TOTOO0LOYIKEG TALPAUTNPNGELS, Ol OTOlEg AvEPEPAY OTL Ol QAeyYHovVAdElS PAaPeg ota
npocPePAnuéva dpyavo avantoccoviat yop ard ta erdni [13]. Ot avocoictoynpucég
avaAvoelg 1otV ond EXA acBevav pe cuvopopo Sjogren amokdivyay Tt to mONALoKd
KOTTOAPO KOVIA 1| 0 amdotaon and Tig PAeypovmoels PraPeg exppdlovv moAlvdpiOpa
avoGopPLOUIGTIKA pdplo, OTMG KLTTAPOKIVEG M YMUEOKIVES, Ol omoieg pesoiafovv
OTPATOAOYNOT, TNV  TOPCUOVH] Kol TN OlQOPOTOiNcT TV  (VOGOKVLTTAP®YV,
ocvuneptlapfavopévev towv B kat T kuttdpov, kabdhg emiong kot pdépia mov fonbodv cto
oYNUOTIGUO BAUCTIKOV KEVIPOV, HOPLOL TPOGKOAANONGS, Hoplo. Tov MEI, cuvdieyeptikd
puopo B7 kot CD40, pudpia mov gpmdékovial 6to 0avoto Adym amdmtmong, Kaddg Kat
QVTOOVTLYOVOL KOl AELTOVPYIKOVG VTOdoYElS TG @uoikng avociag [1, 14]. Ola ta
TPONYOOHEVA OEOOUEVA DTTOINAMDVOLY TO SNUAVTIKO pOAO TOV EMONMAKOV KOTTAP®OV
o pYOUIoN TOV avosoroyik®V arokpicemv. O pdhog avtdg emiPePfardOnke meporTtEpm
HE  HETOYEVECTEPO ELPNUOTA 7OV  €MEONcav omd 1T peAéT  HaKpoypPOViL
KOAMEPYNUEVOV, U1 VEOTAAGUOTIKGOV ETONAMOKOV KLTTAP®V OlEAOYOVAOV  0dEVOV
(EKXZA) and acbeveig pe ovvdopopo Sjogren Kot omd HAPTUPEG Ol 0moiol TpooHAbav
TOPATOVOVEVOL Y10 GVUTTOMATE ENpodtnTac, aAld glyav apvntikny Poyioa. Toa kdttapo
QVTAE GTEPOVVTAL TOV QPAEYHOVADOOVG UIKPOTEPPAALOVTOG TOV 1GTOV KOl TNG «GUVO MO
Toug pe Aepgpokvttapa [15]. ‘Etol, deiybnke 611 ta. pakpoypdvia kordepynuéva EKEA
amd oobevelg pe ovvdpopo Sjogren ekepdlovv Aeitovpykd Olo to TpoavopepBEvTa
puoplo Tov EUTAEKOVTIOL TOGO OTN QUOIKN OCO0 KOl OTNV EMIKINTN 0voocia, OT®G
KUTTAPOKIVES KOl YNUELOKIVES, HOPLO TPOCKOAANONG KOl GLUVOLEYEPTIKG LOPLXL, VITOdOYELS

KUTTAPIKOV BavaTov, KobdG €MioNG KOl TOLG VTOOOYEIG TOL EUTAEKOVTAL OTN QUVOIKN
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avocia, cvureprrapfavopévov tov CDII kat dapopwv TLRs.[1, 12, 16-18]. Ta enineda
OVLOTOTIKNG EkQpacng avtdv Tov popiov ota EKEA acbevov pe covopopo Sjogren
Bpébnke Ot mapapévouv otabepd oakdpo Kot pETd omd TOPATETOUEVO SLACTN O
KOAMEPYELOG KOL NTAV ONUAVTIKA vynAotepa amd to. aviiotorye tov EKXA mov
TPOEPYOVIAV OO HAPTLPES, YEYOVOS OV LVITOONAMVEL L0 EVOOYEVI] EVEPYOTOINGT TOV
EMONMOKOV KVTTAPOV TV clehoyovev adévav [12]. ‘Etot, o EKZA @aiveton 6t givat
eComMopéva e T0 TANPES OTAOGTAGIO TOV EMAYYEALOTIKOV OVILYOVOTAPOVGIUGTIKAOV
KUTTAP®V, YEYOVOS MOV T KOOGTE WKove Vo EVOPYNOTPOVOVY TIS TOTIKEG AVTOGVOGES
amokpioeis. Emmiéov, Bpébnke 611 tao EKXA elvon wkava va dwapecsorafovv v €kbeon
TOV EVOOKVTTAPI®OV GVTOOVILYOVOV GTO 0VOGOTOWTIKO GUGTNHO HEGH OVO LOVOTATIDV.
Katd npodtov, pe 1o avénuéva eninedo kuttapikov Bavatov Ady® omdnTmong Kol Pe TNV
EMOAKOLOVON OTEAEVOEP®OT AMOTTOTIKOV KVGTOIOV OV TEPLEYOLV avToOVTLYOVa [12,
19-21], kot katd de0TEPOV, HECH TNG EKKPLONG EEMOMUATIOV, TO OTOl0L PEPOVLY LEYAAES
TOGOTNTES OLTOVTLYOV®V, cupneptlapfoavopéveov tov Ro/SSA kor La/SSB [22]. Xto
GUVOLO TOVG, O1 TOPATNPNGELS AVTEG OONYNOUV GTO CUUTEPAGLO OTL 01 GLEAOYOVOL 0OEVEG
elva TEPLOYEG TOPAYMYTG QVTOOVTICOUAT®V, o bTdOeon 1 ooia Ba cuintOel extevdg

apyoTepQL.

AYTOANTIZQMATA ZTON OPO KAI KAINIKOI ®AINOTYIIOI

H vrepdpactikommta tov B xvttdpov sivor éva onpoviikd yopoktnplotikd Tov
ouvopopov  Sjogren kol katd  KOPLO  AOYO  ekdnNAdveror  cav  cofapn
VIEPYOUUACPAIPIVOLLIO KOl HE TNV TOPUY®YT OVTOOVIICOUATOV £VOVIL JPOp®V
avtoaviyovov, to omoio. cvvoyiloviar otov [livaka -1. Avtimopnvikd avticopoto
(Antinuclear antibodies: ANA) aviyvevovtol 6Tov 0pd £vog T0606To0 59-85% acbeviv

pe ovvopopo Sjogren [23], VO TO OVIIGOUOTO EVOVTL TOV 0LTOOVILYOVOV RO/SSA kat
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La/SSB givat ta kOplo. auToavVIIc®UOTO TOL EUPAVIOVTaL 6TO0 GOVOPOUO KOl OTOTEAOVV
Eva O10yvmOTIKO €pyaAeio Yo T vOGo, 6nwg opiletal amd ta Apepikavika-Evpomaiid

Kprrplo Ta&vounong yuo To cuvopopo [24].

Ta avti-Ro/SSA  avticopate  aviimpooconedovy 600  OUPOPETIKES  OVTOTNTEG
OVTOOVTICOUATOV TOV GTOYELOLV dVO UN oporoyeg Tpmwteives, T Ro52/TRIM21 xat
Ro60/TROVE2, avtictoyyo. H Ro52/TRIM21 elvar po mpoteiviy mov mepiéyel Eva
Tplepég potifo katr €xel deybel dtL dpa o) cav evdokvTTAPKOS VITOdoYEas Tov Fe
TUMHOTOG avococpapvev kot B) cav E3 Awydon mov cuvdéel popuo ovfikitivig oe
TPOTEIVEC-GTOYOVS KOl EUTAEKETOL T POOUION TOV KVTTOPIKOD TOAMUTAUGIOGHOD KOl
oTOV EMAYOUEVO OO EVEPYOTTOiNOoT KLTTOPIKO Bdvato. Emmiéov epmiéketal otn pvduon
™G onpatodotnong pésm TLRs kot v emaxdlovdn mopoymyn wieppepovav Kobmg
oLUHETEXEL TNV amoddunon tov IRFs mov pecolafeitar amd v ovfikitvildmor| tovg
[25]. H mpwteivn Ro60/TROVE2 givat éva pdpo pe popon doaktvAiov mov pmopei va
ouvoéetal pe RNA kot GOPUETEYEL GTOV TO0TIKO EAEYYO VEOGUVTIOEUEVOV UETAYPAP®V,
CLUTEPIAAUPAVOLEVIIC TNG OVAYVOPIONG AUVOOOUEVO TTUYOUEVOV 1 EAUTTOUATIKOV
popiov RNA ta omoia mpowbei mpog amodounon [26]. Emmiéov, n Ro60/TROVE2 éyet
deyBel 011 mpodyel ™V emPiwon TOV KVTTAP®V HETA Omd TNV EMIOPOCT VIEPLUDOIOVG
axtwvofolMag, mhavd cvppetéyoviag oy amodounon tov popiov RNA mov €yovv
vrootel PAAPN [26]. Amd v aAAn mhevpd, m La/SSB @aivetor 6t gival k1 avth o
npoteivy mov decpevel puople RNA, kot ovppetéyst oe d1dpopeg TTuxEG TOL
petapoiiopov popiov RNA. Xvvodevet | mpocdével tpodpopa popo RNA, mpokeévon
VO TO. TPOCTATELGEL GO TN OPACT VOVKAENGMV Kol VO OlELKOAUVEL T COOTY|
eneepyacio TOLG, TNV AVASITA®OT Kol TNV ®PILAVET| TOVG and EOKES PLROVOVKAEATES

[27]. Epmiéketan emiong omn pubuion g ékepaong tov pukpoRNAs (miRNAs)

122



TPOGTATELOVTAG Kol 6T00EpOTOIDVTAG TO TPOdpopa MiIRNAS amd ) dpdorn voukrieachv
[28]. AA)eg Aettovpyieg mov Exovv amodobeil oty mpmteivn La/SSB givat: o) n wpoaymyn
™mg aveEaptng ond to 5’-kdAvpo petdepacng ukov 1 avipodmveov mRNAs mov
TEPLEYOVV £0MTEPIKEG BEaelS €16000V oe pfocopata (internal ribosome entry sites:
IRES) 1 5'-tehwcd potifo oAlyomupyudtvev mov KoOKomowohv Yo  pYPocmpukég
VTOUOVAOES KOl HETAPPOOTIKOVS TOPAYOVTEG, TOOVE HEGH 1TNnGg JOpAcNS NG GOV
TPOTEIVN-0uv0d0g popiov RNA, B) 1 amoTELECHATIKT ATOCIOTNGN NG «TAPEUPOANG
tov RNA» (RNA interference) kol towv petafetdv otoryeimv, Om®G Kol M AvTi-ukn
dpova, pécm g dtevkdAvvong g anelevbipmong tov kKatatunuévov mRNA and 1o
ovunioko RISC, mpowbdvroag pe ovtd Tov TpOMO TNV TONLTEPN AELTOVPYiRL TOV
ocvpndokov RISC, y) n pvOuon tov kvtTopikod moAlomAaclacpod Kot g eEEMENG
OYK®V, pHEcm ™G mpowbnong g efaptodpevng and IRES petdppaong me mpoteivng

kukAivin D1 (CCNDI1) [27-29].

Meléteg mov deénybnoav mpv amd mepiocdtepa and €ikoot ypdvia dev dtaydplav Ta
avti-Ro52/TRIM21 kot avti-Ro60/TROVE2 avticopata Kot, Topdtt auToovIio®UoTo,
Evavtt Kot Tov 0vo mpwteivdv Ro52/TRIM21 kot Ro60/TROVE2 cuvundpyovv oe éva
ONUOVTIKO TOGOGTO AcOEVAOV, H10KPLTa KAVIKA YOpaKINPLoTIKA QaiveTal vo oyetilovtal
pe kée e101KoTNTO A ToavTicoudtov [30, 31]. Ta avti-Ro52/TRIM21 ¢@aivetor vo givat
N mo kown eWwotta oe acbeveic pe ovvopopo Sjogren (66,7%), evd ta ovti-
Ro60/TROVE2 «at avti-La/SSB avticopota aviyvedoviar oto 52,1% xat 10 49% tov
opodv pe oOvdpopo Sjogren, avtiotorya [25, 32]. Aviyvevon oavtdOv TOV
QVTOOVTICOUATOV GE 0povg achevdv £xel ocvoyeTiobel pe peyalvtepn ddpkew vocov
TP amd TN Oyvmon, EKTETAUEVY] AERQOKLTTOPIKY Oombnon tov EXA, cofapn

dvuoiettovpyio TV EEOKPIVOV OEVOV KOt VTOTPOTALOVGES O10YKDGELS TOV TAPOTIOWMV.
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Emumhéov, oyetiCovian pe vynAdtepn cuyvotnta epedvions eEmadevikav ekONAOGE®V, N
mo afloonueiot and Tig omoieg eivar N ayyelitda [33-35]. Emmpdobeta, ta mopamivem
QLTOOVTIGOUOTO £XOVV GLGYETIOTEL OYVPA HE TNV OVATTLEN GLVIPOLOVL VEOYVIKOD
AKov, 6mov Bsmpeitar Ot €xovv AueGo mABOYEVETIKO pOAO. XTO GUVOPOUO OVTO,
QVTOAVTIGOUOTO TAEEWS Y TNG UNTEPAS TTEPVOVV GTNV KuKAOPOopia Tov epfpdov pEcm tov

mAaKovvta Kot Tpokahovv PAaPes ota tpocsPefAnuéva dpyava [36].

Mia GAAN opdado aVTOAVIICOUATOV LE VYNAO ETUTOAAGUSO GTOVG aGOHEVEIS e GUVIPOLUO
Sjogren elval 0 pPevUATOEONG TAPAYOVTAG KOl Ol KPLOGOOIPIVEG, HE TOV TPAOTO VO
aviyvevetal 610 36-74% Kot Tig devtepeg oto 9-15% TV opdv TV acbevadv e
ovvopopo Sjogren, avtictorya [37-39]. Kot ot 600 mopamdve THTOL GLTOUVIICOUATOV
oyetiCovtor pe eEMAUOEVIKEG EKONAMOELS KOl veapoTePN MAKior katd T dyvoon. H
aviyvevon Kpuocealpvedv oyetiletal pe avénpévo Kivovvo yio ptoyn £kfacn g vécov

Kot epeavion Aeppopatog [40, 41].

Ta avticopata évavit Tov kevipoueptdiov (ACA), ta omoio £xovv peydin aéio yo
Slyveon NG TEPOPIGUEVIG HOPONS TNG GLOTNUATIKNAG OKANPLUVONG, aviyvedovtal
eniong kot oto 4-17% tov acbevov pe ocdvdpopo Sjogren. AcbBeveic pe ocvvopopo
Sjogren ot omoiot givar Betikol yio ACA Bewpeitor 6Tt amotelodv pic S10KpIT KAVIKY
VTOOUAd0, UE EMKOADTTOUEVEG KMVIKEG EKONADGELS LE TN GLUGTNUOTIKY GKANPLVOT] Kot
pe Nmotepn voco cuykpltikd pe apvntikovg yuoo ACA acBeveic pe covopopo Sjogren 1

pe acBeveic mov mhoyovV 0md GLGTNUATIKY GKANpLVeT [42-45].

Mo Tpdchetn opdda aVTOAVTIGOUAT®V TOL ¥PNLEL TPOGOYNG EIVOL TO. AVTOAVTICOUOTO
EVOVTL KUKMKOV KitpovAhvortompévey mentdiov (avti-CCP). Molovdott Bewpovvral

€00l OeiKTEC Yo TNV TPOYV®ON KOl Syveorn Tng PELHOTOEWO0VS apbpitidag, o
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EMMOMUGLOG TOVG 6 a60eVeic pe cuvdpopo Sjogren €xet ektiunOei 6TL Kopaivetal petaln
3-10% [46-49]. H vmapén avii-CCP og acOeveic pe ouvopopo Sjogren £xel cuoyetiodel
pe un dwPpotikn apbdpitida, evd VLAPYEL OLYOYVOLLIL Y10 TO 0V GYETILOVTAL PUE DUEVITION

[47-50].

Ta avticopata évavtt ptoyovopiov (AMA), to omoia ¥pnoHeEdOVY GOV 0POLOYIKOG
SyvooTikdg SeikTng TG TPOTOTAO0DS YOAMKNG KippmONG, GTOXEVOVY TOL GLGTUTIKG TOV
CLUUTAOKOV TNG KETOEIKNG  apudpoyovdons kol kvpiog (to 95% 1tov  opdv
Notoapepudvov kot Evponaiov mov macyovv and npmotonadn yolkn Kippwon) v
VTOUOVAIL TNG APLIPOYOVAOTG TOV TVPOGTAPVAIKOV [S1]. Ta AMA £€yel avagepbei dti
aviyyvevovior oto 1.7-13% tov acbevov pe ocbvdpopo Sjogren, HE TO TOGOGTO Vo
avépyetor 6to 3-27% avahloya pe TN ypnoiporotovpevn dwyvootikny puébodo [52]. H
aviyvevon AMA og acBeveic pe cuvopopo Sjogren £xel oxeTIONEL e NTATIKNY GUUUETOYN
[52]. To otonaboroyikd mpoid twv PAaPOV TOV NTOTOS KOl TOV GLEAOYOVOV AdEVMOV
elvar mapdpoto. Xe apeotepeg Tig datapoyés, n PAAPN tov 16Tov Yopaktnpileton and
TEPUTOPIKEG AEUPOKVTTAPIKEC SNONGELS, o1 Omoieg amoTehodVTOL Kupimg amd CD4" T-
kottapo. Emmhéov, kot otig dvo ovidtnteg, ol wotonaboroyikés PAGPes mapovaialovv
apyn N KaBokov e£EMEN Katd v Topeior TG vooov [53], evd ta embnAlokd kdTTOpa.
ekQpalovv adOKIe avoGOoPLOUIGTIKA HOpLo, YEYOVOS OV VITOSNAMVEL OTL KOl Ol dVO

vOGOoL EKONAOVOVTOL GV “0nTodvooT) emONAITION”.

AVTIOONOTO £VOVTIL LOVCKOPWIKAV VTOS0XEMV 7OV  GVIXVEDOVIOL HE AEITOVPYIKEG
pnebddovg M pe T ypNoON CLVOETIKOV TEMTOIMV, £Y0ovV TePypoel o€ aobeveig e
ovvopopo Sjogren. Ot povokapwvikoi vrodoyelc (MRs 1 mAChRs) eivar vrmodoyeig
aKeTVAOYOAVINC mov oynuatiCovv ovumioka TPOTEIVG G-uTodoYEn OTIC KLTTOPIKEG

HEUPPAVEG OPIOUEVOV VEVPDVOV 1 AAA®V KLTTApmVY. O Agttovpyieg Tovg eivar TOAAES,
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pe v o a&loonUei® va. gival 1 dpAcT TOLg Gav 0l KOPLol VITOd0YELG Tov dieyeipoval
amd OKETLAOYOAIVI, M omoia amelevbepdvetar omd TIG HETAYOYYAMOKEG {veg OTO
ToPACLUTOONTIKO vevpkd cvotnua [54, 55]. Ot povokapivikol vrodoyeig Elafoav to
Ovoud Tovg amd TNV LYNAOTEPN GLYYEVELN TOV TAPOVGLALOVV EVOVTL TG LOVGKAPIVIG GE
OUYKPLOT LE TN VIKOTIVN KOl KOTNYOPLOTO0HUVTOL TEPAUTEP® GE TEVTE LIToopades (M1R-
MS5R) avédloya pe v oAANAETIOpAGT) TOVG HE OAPOPOVS EKAEKTIKOVG OYWOVIGTEG KOt
avtayoviotéc. [lpwv amd 600 dekoetieg, deiybnke 0Tt pecoiafovpevn and ) Opdon
ayoviotov oyepon tov M3R og clehoydvoug adéveg apovpaimv 00myovse otnv
Topaymyr olElov [56] evd emdueves peréteg amokaivyav 6t o M3R, mapd o M1R, ftav
amopaitnTog Yy TN pOOIoN G €KKPoNG GLEAOVL amd TO ToPAcLUTAONTIKG [57].
[Meportépm peréteg mov TPooTabNoay vo. GUVOIEGOLV TO POLO TMOV CLTOOVIICOUATOV
évavtt tov M3R oe opovg acbBevov pe odvdpopo Sjogren pe TNV EAUTTOUOTIKA
Topay®yn 61EAOL PacioTNKOV 6€ AEITOVPYIKEG SOKIUAGIEG TOPA GE SOKIUAGIES GTEPEAS
eaone. Aelydnke o0t ta avticoOpato £vavit twv M3R og opodg achevav pe ocbhvopopo
Sjogren pvOuilovv Asrtovpyikd v pecoiafovpevn and tov M3R mapaymyn ciéhov
[58]. Tlepautépw Aertovpyikéc pEAETEG 0OMYNGAV GTO GLUTEPAGHO OTL TO. GVTIGMUOTO
évavtt tov M3R copufdailovy otic ekONADCEL ENPOTNTAC, EVOEYOUEVMG LEGH TNG GLECTG
Topepmodiong g vevpodwafifacng [59]. Endueves Aettovpykég avaidoelg pe  ypion
opdV acOevov pe cvuvopopo Sjogren [60], Tnv epappoyn peBOdwV PromAnpo@opikng Kot
™ PAoM YNUIKG cvviebipévov Tentdiov 00yNoce GtV TOVTONOiNcT TV TOUVOV
AVTIYOVIKOV 6ToY®V 610 poplo tov M3R, yapaktnpilovtag £161 Tn devTepn e®KLTTAPLOL
A tov M3R ®g tov KupLdTEPO GTHYO TOV AVTOAVOGMV amoKkpicewv Evavtt Tov M3R
[28, 61]. TTap "6l avtd, ot dapopés oe dokacieg otepeds @dong (ELISA) [62] kot ot

dvuoKoAieg mov mapatnpNONKAY otV aviyvevon aviicoudtov évavit Tov M3R e Tig
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oLUPaTIKEG avoooAOYIKEG TEYVIKEG [63] 0dNynoav otV amoTvyiot GLGYETIONG TOV

AVTIoOUATOV £vavtl Tov M3R pe v epedvion KAVIKOV EKONADGCEDV.

O kapPovikég avudpaoeg mepiiapfavoouv pio okoyéveln evOOU®OV TOL KATAADOLV TN
petatpomn 010E€1010v TV AvBpaka Kot vepoy e SoOEvo avOpakikd Al Kot TpOTOVIL
kat avtiotpopa. Ta éviopa avtd Tavopobvtal 6oV HETAAOTPOTEAGES, KAODS TO EVEPYO
KEVIPO TOVG TEPIEYEL EVAL 1OV YELOAPYHPOV KOl EUTAEKOVIOL KUPIMG 0T pOOUIon g
ooppomiog o&Eoc/Pdong oto aipe kol 6e GAAOVG 16TOOC Kol oty vrofondnomn g
HeTa@opdg dto&ediov Tov avOpaka eKTOS TV 16TOV. To AVTOUVIIGMUOTH TOV GTOYXEVOVV
v KopPovikny avudpdon Il (avti-CAIl) vrapyovv oto 12,5 - 20,8% tov acbevov pe
ovvopopo Sjogren [64, 65]. EmumAéov, N mepopatik avosonoinon noviik®v PL/J pe
avBpomvn kapPovikn avudpdon I Tpokaiel TEPAUATIKY AVTOAVOGT GLOAASEVITION GTAL
TOVTIKI, aVTd, VTodNAdvovtog 0Tt To. avticopate évavit g CAIl o pmopovoav va
&xovv éva poho otnv maboyéveln Tov cvvopduov Sjogren [66]. H vmapén avti-CAIl

AVTICOUATOV £YEl oYETIGOEL LE vEQPPIKT cwANnVvaplokn oEéwon [67].

Téhog, pion akOUN OpAdO CVTOUVTICOUAT®V TOV UTOPOVV Vo aviyveLhovv oe acbeveic pe
ocvvopopo Sjogren gival To AVIIGCOUOTO £VOVTL Ael®V POTKOV vV (anti-smooth muscle
antibodies: ASMA). O gmmolocpdg Tovg oo cOvdpopo Sjogren eivon mepimov 30% [68].
['evikd, n tavtdypovn dmapEn ASMA ko ANA elvon evOIKTIKY ALTOAVOGNG NTATITIONG
tomov 1 [69], ®motdco, N Khvikn a&io Tovg 6to cvvdpopo Sjogren dev eivan capns. ‘Exet
avaeepbel 6tL N dmapEn ASMA o acbeveig pe odvdpopo Sjogren €xst cuoyetichel pe
avtodvoon nuatitwa [70-72], av Kot avty 1 cvoyEtion dev emPePordbnke amd GAAn
perétn  [23]. To mopamdve oUTOOVIICOUOTO KOU 1) GUGYETION TOLG HE KAVIKEG

eKONAMGELS TOV GVVIPAOL Sjogren cvvoyilovtal atov [Mivaka 2.
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PYOMIXH THX AYTOANOXZHX AITIOKPIXHX

[Mapopown pe TiIc avoGOLOYIKEG ATOKPIOELS EVOVTL TV EEVOV avTIYOV®V, Ol 0VTOAVOGESG
avTPAcElS VITOKEWVTOL 6€ avoTnpr puBuot. Ta Tpoavapepbivia oTotyein, KaOMS Kol TO
ONUOTOO0TIKG povomdTio. Tov Ba cuinTnOovV GTNV TEPOVLGA EVOTNTA, TAPEYOVY EVOEIEELS
vy v Vapén TAN0GpOg TOUVOY PLOUIGTIKOV PUNYOVIGUOV TOV AEITOLPYOHV KATE TNV
avaTTLEN TOV OVTOAVOCMOV OTOKPIGE®MV. AVTOlL TEPIAAUPAVOVV: O) UNYAVIGLOVS TOV
HeGOMLPOVVTOL ATOKAEIGTIKG OO GLGTATIKG TOL KVOGOTOITIKOY GUGTNHOTOG, OTMG 1
YopEn evog 1B10TVTLKOV/AVTI-I10TLTIKOV SIKTVOV OVTIGOUATOV, ) GTOXEIN TNG PVOIKNG
avociag, ommwg M ékepaocn tov TLRs and ta @leypaivovto embnAia, y) KOTTOPIKOLG
UNYovViopovg mov pubuiovy v £KQpacT HOPimV, £V TPOKEUEVE TNV EKOPACT] TOV

avtoavTyovav, 6mmg sivar to miRNAs.

Ov clehoydvol adéveg sivar TePLoyés mTAPOVGINGNG AVTOAVTLYOVOV Kol évapéng Tng

OVOGOAOYIKNG ATOKPLONG

[Mopd TiIc eviaTikéc HEAETEG, Ol UNYOVIOUOL 7OV EUTAEKOVIOL GTNV  TOPOY®YN
QVTOOVTICOUATOV, KOOMG ETIONG KOl Ol TEPLOYEG OTIG OTMOIES QL TE TOPAYOVTAL, OEV £YOVV
Tpwg kabopiotel. Ot TpocsPefinuévor eEwkpivels adéveg paivetal 6Tl amOTEAOVV pio
KOPOL TTEPLOYN TOPOAYOYNG OVTOAVIICOUATOV. AvTd vroopiletal amd ta akOlovOo
EVPNUATO: ) Ol AEUPOKLTTAPIKEG ONONGELS 68 Eva Toc00Td Tepimov 20% TV acbevdv
pe ovvopopo Sjogren oynuatiCovv cvvabpoicelg mov mpocopoldlovv oe PAOCTIKA
KEVIPO 6TOVG GlEAOYOVOLS adéves [73, 74] Ko mepiéyovv avtodpactikd B kottapa, B) n
olehog TV aoBevav e cuvopopo Sjogren mepiEyet VYNAGL emineda IgG, KabbOG Kot avti-

Ro/SSA  xar avti-La/SSB  avtoavticopoto, kot y) moAAGd oamnd ta ombovvia
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TAUGUOTOKVTTOP0 TEPLEYOVV  KLTTAPOTANGHOTIKEG avOocoGQalpiveg pe ovti-Ro/SSA
evepyomta [75]. Téhog, €xer avoapepbel 011 To. MUPNVIKE GLTOOVTIYOVE KOTO TNV
ATOTTOON TOV EMONAOKOV KLTTAP®V peTOTOmioVTOl 6TO KLTTUPOTAOGUO KOl, OTN
OULVEXEWL, OTNV KLTTOPWKY HeuPpdvn [20]. Xe ocvpeovie e TV TOTIKY TOPAYOYN
QVTOAVTICOUATOV GTOVG GLEAOYOVOVG adEVEG, lvar 1 avénpévn ékgppaon tov BAFF and
To MmN, KaBDSg Kot 1 avénpévn Ekepacn S1iQop®V YMUEWKIVAV Tov puiuilovv v
emPioon xar Oweoponoinon tov B xvttdpov amd EKXEA. Onwg avaeépOnke
nponyovpéves, to EKXA emdeikvoouy 010TNTES aVTIYOVOTOPOVGLUGTIKMY KUTTAP®V,
Kot €101 glval og 0éom va ovvrovifovv Tig TOMKEG avocoloykég amokpicels. "Evag
EMMAEOV ONUOVTIKOG pOAog, mov €xel amodobei ota EKXA eivor m éxbeon tov
EVOOKVLTTAPLOV OVTIYOVOV KOl 1 TPOVGICOT] TOVS 6TO 0VOGOTOMTIKO cvuatnua. Daivetal
OTL avTtd emrvyydvetar pe 6vo peBddoVE, TOV ATOTTMTIKG KLTTUPIKO OdvoTo Kol TNV
anelevdépwon 1ov eEmcopatiov. O amonTtOTKog KLTTAPIKOS Odvatog £xel deybel OtTL
npokoiel v €kbeon tov avtoavtiydveov Ro52/TRIM21, Ro60/TROVE2 kar La/SSB
HEG® NG AMEAELOEPOONG ATOMTOTIKAOV GLGOAMO®MV 01 0Toleg eival EUTAOVTICUEVES LE
avtd T avtoovtyova [ 12, 20]. Moiovott ta kalhepynuéva EKZA €xovv Bpebei va givat
avlekTIKG o€ amomTmon mov pecoiafeitor amd to popo Fas, propovoav va katactodv
evaicOnta pe v To0TOYPOVN VITAPEN EVOG HEVTEPOV GNUATOS, OTTMOG 1 ONUATOSITNON
péom tov CD40 [19, 76]. Emiong, deiynke 61t 1o EKEZA petd and diéyepon tov TLR3
VROKEVTOL GE OMOTTOON TOV EMAYETAL ATO TNV OMOKOAANGT TOVG OO TO VIOGTPOUY
toug (avoiwkia) [14]. Ta dedopéva amd in vitro MEWPAUATO TOV LTOINADVOLV OTL TO,
emOnlokd  kottapo  mebaivoov pe  amodmtwon vrootnpilovialr  mEpATEP®  omd
nolvapOpes peréteg mov deiyvouv avénpévo eminedo amOTTOONG OTO EMONALL TOV
oleAoyovov 0dévav acbevov pe ovvopopo Sjogren [1]. Ta eEwowmpdtior sival pukpd
pepppavdon kvotidw vOocmuUaTiKng Tpothevong pe dwbpetpo petacd 30 kor 100 nm
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mov  ekkpivovtalr omd oyedov kabe KutTtapikd TOmO. Epmiékovior oe  didpopeg
QUGIOAOYIKEG  dwdikaoieg, ovumepllapfavopévng ™G aviaAhoyng Kot - TNg
anelevbEépwong evookvtToptkol VAKOY. ‘Exet amodeyfet 011 mailovv kpicyo puOuotikd
pPOLO OTIC OVOGOAOYIKEG amoKpioel pecolafdviag v evepyomoinon tov T Kuttdpmv
KOL TN HETOQOPA TOV aVTIYOVMV GE OVTIYOVOTOPOLGLUGTIKG KOTTapa. Ta kaAlepynuéva
EKZA anelevbepmdvouv eEmoopdtio mov mepiéyovv ta Koplo avtoavttydva Ro/SSA,
La/SSB ka1 Sm «t exkgpalovv oty empdveld tovg pope tov MEI, vrodnidvovtog 0t

glval ava v evePYOTOLoUV TO LVOGOTOWTIKO cvotnpa [22].

O Kevipikdg poOAOC TOV EMONAIOV OTNV TOPAY®YT] OLTOOVIIGOUATOV £xel OetyOel
TPOGPATO, GE £VO. TEPAUATIKO TPOTVTO TOVTIKOD GTO 0m0i0 dev ek@pdaletal | TpOTEIVN-
petaypapkdc pvbuomg IkB-C [77]. TTo ovykekpyéva, movtikio o610 omoio. dev
exopaletor n mpoteivn IkB-{, elvan emppenn oe andntwon tov emOnAiov Tovg Kot
Bpébnke OtL avamtdooovv avBdpunta dakpvoadevitida (QAEYHOV TOV OUKPLIKAOV
adévov) mov opoldlel pe avty Tov cvvdpduov Sjogren, Kot cvoyetiletor pe v
avATTLEN AEUPOKVTTOPIKOV dMONcE®V 6TOV TPosPePANUEVO 1GTO KOt HE TNV TOPOY®YN
VYNAOV Tithov tov  avtoaviicopdtov Ro/SSA kot La/SSB. O ovykekpyévog
eowotonog Ppédnke Ot cvoyetiCeton pe To AVENUEVO EMIMEON OMOMTMOONG TOV
EMONMOKOV KOTTAPW®V, 0ALG Oyl T®V 0voGoKVTTAp®V. EmmAéov, o gavotumog antog
AVTIOTPEPOTAV ONUOVTIKG WE TN YOPNYNON OVOCTOAL®V TMV KOOTAGMV, €VPNUO TOV
EVIGYVEL TO POLO NG OMOTTMONG TOV EMONAMAKAOV KVTTAP®V GTIG AVTOAVOGES ATOKPIGELS
KOl TOPEYEL 0L UNYOVIOTIKT EIKOVOL Y10 TO TMG UTOPEL I OMOTTOON TOV EMONAMOKOV
KUTTAP®V VO EKKIVIGEL TNV TOTKT QAEYHOVY], TI] GTPATOAGYNOT| TOV AEUPOKLTTAPMV KO

TNV TOPAY®OYT] CUTOOVIIGCOUATOV, GAUIVOLEVO YUPUKTPLOTIKG TOL GLUVOPOUOL Sjogren.
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AVTI-1I010TVAIIKG.  AVTIGONOTO TA  O0moio.  oToyevovv avtoavtiyove: IhiBavoi

KOTOOTOAEIS TG QVTOAVOGING

Mio ond 11 onUaVTIKOTEPEG AVOKOADWELS NG avocoloyiag mMtav m Bewpion TOL
O10TLTKOV/AVTI-1O10TUIKOD  SIKTVOV OVTICOUAT®OV TOL TPOTAONKE TPV amd TEGGEPLS
dekaetieg and tov PpaPevpévo pe Nopmedh Aovo avocsoldyo Niels Jerne [78]. O Jerne
TPOTEWVE OTL TO AVTIGOUOATO TOL AvVayvopilovy Evav 1d1kd enitomo evog avtiydvou givat
€€loov Kava va ETGyoVV [t VOGOAOYIKT GTOKPLOT] EVOVTIOV TOVG, 1| OOl LE TN GEPA
™mg odnysl otV Topaym®y ]  avti-do0TLIK®OV  aviioopdtov.  Ta  televtaio
€€0VOETEPOVOVV TN OPAOT TOV UPYIKOV OVTICOUATOV. ZOUQ®VO HE VT TN Bempia, M
avoAoyYio. TOV 1O0TVKOV Kol OVTI-IO0TUTIKGOV OVTICOUATOV OTIV KVKAOQ@Opio gival
wooppomnuévn,  oynuotiloviag  €tol €va JIKTLO  OOTVTKMOV/OVTI-IOOTVTIKAOV
AVTIOOUATOV. ZOV OTOTEAECUO OVTOV €EOVOETEPMOVETOL M OPACT] TOV OLOTVIIKAOV
AVTICOUATOV omd TO OVTI-IOI0TLTIKG, 0ONYAVING TEAKO OTN HEI®ON TOV YOIKOV

ATOKPIGE®V.

AVt M 1B810TNTO TOV CVOCOTOMTIKOD GLGTHHATOS EIVOL TPOPAVAOS TOAD GNUAVTIKT GTLG
aVTOAVOGEG VOGOVS, OedoUEVOL OTL TapPEYEL €va PLOUOTIKO UNYXOVIGHO Yo TNV
e€ovdetépwon Tov emPLUPOV EMTTOGEOV TOV aVTOAVTICONATOV. Eviovtolg, n peiétn
TOV SIKTVOL OLOTVLTKAOV/AVTI-IOI0TUTIKMV AVIICOUATOV £XEL KATOEG £yyeVelS SuGKOAIEG
OV TPOKVTTOVV amd TOovg akdAovBovS Adyovs: 1) m avtodvoon amokpion &ivat
ETEPOYEVNG, KOTELOVVETAL EVOVTL TOAMUTAGV €MTOT®V, Ol O0moiol gupiokovtal €VTOg
SPOP®V CVTOUVTIYOV®V, 2) T OVTI-IOOTVTIKA OVTIGOUATO UTOPOVV LE TN GEPA TOVG
va e€ovdeTep®Bovv amd Ta avToavVTICOUATA, 3) 01 peBodoroyies KaBupiopoy 1O10TVTKMV

AVTIOOUATOV JEV £XOVV, HEYPL GTIYUNG, OTOKOADYEL £VOV OUOLOYEV TANOLGUO avTi-
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WO0TLTKAOV OVTICOUAT®V, 0 0m0iog Oo UTOpPOVGE Vo YPNGIULOTONOEl Yoo TEPUTEP®

pelétec.

210 £pyooTNPd HOG YPNOLUOTOUWCUUE TO CUUTANPOUATIKA TETTIOW TOV KOHPLOV
enutdnov g La/SSB, mov exkteivovianw ota apwvoiéa 349-364 g mpowteivng. Ta
CUUTANPOUOTIKG TETTIOW deopUeEVOVTAL OO TA AVTI-IOI0TLTIKG AVIICMOUOTO TOV OVTi-
La/SSB (349-364) avtoaviicoudtmv Kot, ©¢ €K ToVTOV, £ival ypoILe EPYOAELD YioL TNV
a£loAOYNoN TOV SIKTVOL O1I0TLTKMV/AVTI-IOI0TVTKGV ovTIcOpdtov. Tlepdpata oyt

LLE TO TOPATAV® amokalvyay to aokdhovba [79]:

I. Ou opoi acBevov pe obOvopopo Sjogren mepi€yovv £€va  gvepyd  OIKTLO

1O10TVKOV/AVTI-IO10TUTIK®V GVTIGOUATOV £VOVTL TOL avtoovityovov La/SSB.

2. Avocomnoinon (mwdv mpotvmwv eite pe emitomovg g La/SSB 7 pe 1o
CUUTANPOUATIKA TOVG TENTIOW KOTEANEE OTNV TOPAY®YN TOCO TOV WOOTVIKAOV

0G0 KOl TOV AVTI-I010TUTIKAOV OVTIGOUATOV.

3. 'Evag onpavtikdg minbvopds tov avti-La/SSB (349-364) aviicopdtov sivo
OECUEVIEVE OO TO OVTI-IOLOTUTIKG OVTICOUATO KOl TAPAUEVOLV KPUUUEVO OTIG

OLUPATIKES OVOGOAOYIKES TEYVIKEC.

H tehevtaio mapoatipnon pog ®Once vo HEAETHGOVUE UNTEPEG TTOV YEVVIIGOV TTAOL pE
oVVOpopo veoyvikoy Akov (ENA). Ze pehéteg mov deEnydnoav TveAd oe 0povg avTi-
La/SSB Ostikdv pntépov, dciybnke OTL o1 UNTéPec mOV YEvvnoov VYLEG TAdl eiyav
VYNAOTEPOVG TITAOVS AVTI-IOIOTUTIKAOV OVIICOUATOV, GE GOYKPIOT HE TI UNTEPEG TOL

vévwnoav éva modi pe EINA, odnydviag 0610 GLUTEPAGHO OTL TO OVTI-010TLTIKA
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AVTIOOUATO dPOVV TPOOTATEVTIKA, THavOTOTO AOY® NG déopevong Tov maboyovov
avti-La/SSB avtoaviicopdtmv, eurodiloviag £161 TV £160060 TOVE 6TV KVKAOQOpia TOV

euppvov [80].

O TLRs cav puOpotég TV TOTIKOV 0VTOAVOGOV ATOKPIGEDY

Ot TLRs eivor po owoyévelo vYnNAG cuvinpnuéveov HEUPPaVIK®OV VTod0YE®V OV
Oewpovvtal onuavtikoi VTodoYElG TG PLOIKNAG avooiag kat apiBuovv 12 uéin otov
avBpomo kar 13 oto movtikia [81]. Avayvopilovv cuykekpiuéve poplokd potifa mov
oyetiCovron pe moboydva (pathogen-associated molecular patterns: PAMPs), ta omnoia
elvar pikpd poplokd potifa cuvinpnuéve avapeco o€ po opdado Tafoyovov Kot
HeGOAXPOOV TNV TOPAY®YN OPKETOV TPOPAEYHOVOODV KOl OVOGOTPOTOTOMTIKAOV
KUTTOPOKIVOV 7OV COTOLTOLVIOL Y. TV VTOpEN OMOTEAECUATIKOV OTOKPIGE®MV NG
emiktng avooiag. [dwitepng mpocsoyng xpniet o TLR3 mov avayvopilet dikiwvo RNA,
10 0moio pmopel va anelevbepwbel Tomikd amd 1006 1 omd Kateotpappéve Kottapa. Metd
v wpocdecn Tov dikAowvov RNA 1 onuatodotnon péow tov TLR3 emdyer v
nopayoy” vtepeepovodv Tomov | [82]. O TLR3 gaivetar va mailel onpoviikd poro otnv
nafoyéveln Tov cuvOPOIoV Sjdgren, dedopEVoL 0Tt 1) onuatoddtnon pécm tov TLR3 €xet
deyBel OTL peldVEL TN AEITOVPYIKOTNTO TOV GLEAOYOVOV AOEVOV GE SAPOPa. GTEAEYN
TOVTIKGOV Kot OTL EMTOYVVEL GNUAVTIKE TV avATTUEN crohadevitidog oe (oikd TpoTLTAL
oV eUPavifovv Tov PovOTLTO TOL GLVIPOHOL Sjogren (movtikoi NZB/NZW) [83-85].
Emumdéov, n ovototikn tov éxepaocn o EKZA eivar vynin kot evromileton otnv
KUTTOPIKY] EMUPAVELDL, YEYOVOS TO OTO10 £IVOIL EVOEIKTIKO GNUAVTIKNG EVEPYOTOINONGS, EVAD
N onuotodotnon péow tov TLR3 ota EKXA éneita and enidpaon pe polyl:C éxet deyybei
OTL ENAYEL TNV EKOPOGT] OVOGOTPOTOTOMTIKAOV HOPIOV, WVIEPPEPOVAY, KAODS Kol TOV
ATOTTOTIKO KLTTOPIKO Bdvato péow avoiwkiag [14, 86, 87]. Amd v dlAn mhevpd, £xel

133



deyybel 611 10 OVTOOVTIYOVIKA PlPOVOVKAEOTPOTEIVIKG ocOumAoka €ival Kova va
evepyomolovv toug TLRs péow tov popiov RNA mov cuppetéyovyv 610 oymuaticid toug
[88]. EmumAéov, 10 avtoaviiyovo Ro52/TRIM21 éxer epumhoxkei ot pOOpon g
eAeypovig mov pecolafeitan and tovg TLR3, TLR7 xat TLY, péom g dpdong tov cav
E3 Mydon g mpoteiving-otoxov pe v ovfkitivn [25]. Ynd avtd to mpiopa,
emdnéape mpdoeata vo dSlepeuvnoovpe katd tdoov 1 onpatoddton pésm tov TLR3
0o uropovoe va cuppeTExel ot pOOIoN ™S kepaocng Tov Tpwteivdv Ro52/TRIM21,
Ro60/TROVE2 ka1 La/SSB [89]. Bprjkape 011, 6vtmg, n onpatoddton pécsm tov TLR3,
aAld Oyt péom tov TLR4, av&daver onpoavtikd v ékepacn tov mRNA ¢ mpoteiving
Ro52/TRIM21 ota EKXEA, kot 611  adénon avti emttuyydvetor 6€ dVvo otddw, £va
TPOLLO OV Eivarl EPPAVES amd TIG 6 DPES EMLOPAOTG KOl £VO, ETOUEVO OTIG 24 £mg 48 dpeg
emidpaonc. H devtepn avénon g ékepaong tov mRNA g npwteivng Ro52/TRIM21
OLVOJEVTNKE OO OVAKOTOVOUN TNG TPWOTEIVIG GTOV TLUPNVO, amd €va. TPOTLTO TTOV
TPOGOLOLALEL OE XPDON TOV TVPNVICKOV GE APKETEG KOVKIOES OV gkTEivOovTan 68 OAO TO
g0pog tov mopnva. H emaydpevn and ) onpatoddmon pésm tov TLR3 devtepn avénon
g £kppaons tov mRNA kot 1 avaxatovopn g tpoteivng Ro52/TRIM21 otov muprva
Bpébnke Ot pecolafovviar oe peydro Pabud amd v mapaymynq IFNB. Emmiéov,
onpotoddon péow tov TLR3 ota EKXA Bpébnke o011 emdyst €ha@pdg, OAAG
OTOTIOTIKO ONUAVTIKA TNV ékepacn Twv MRNAs tov npoteivv Ro60/TROVE2 kat
La/SSB [89]. Avtd ta gvpipata vrodnidvouv 6Tt ot TLRs pmopel vo epmiékovior ot
pUOUIOT TG EKPPOOTC TOV OVTOOVTIYOV®V OO 16TOVG TOL OV OVIKOLV TUTIKA GTO
AVOGOTOMNTIKO GUGTNHO, HEGH TNG SNUIOVPYING HEYAAMY TOGOTHTMY OVTOAVTIIYOV®V GTa,
embnhokd kottapa. Ta kdTtopa avtd vad ocvvOnkeg mapateTopuévng Si€yepong
OPIOUEVOV  VTTOJOYEMV TNG QULOIKNG 0avooiag odnyodviol G€ AmOMIMON Kol OTNV

emaKOlovOn £KBe0T TOV AVTOAVILYOVOV GTO OVOGOTOUTIKO GUGTILLA.
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miRNAs ta omoia 6ToygvoVV GVTOAVTLYOVO.

Ta miRNAs givar pikpd pn-kodikonotodvta poplo. povokiovov RNA (unkovg mepimov
22 voukAeoTdimv), ta. omoio. Aettovpyodv oV PLOMGTES TG YOVIOLOKNG EKQPAONS OE
LETAUETOYPUPIKO eTimedo o euTd kot {oa [90]. TIpdopata dedopéva and mepdpata in
vitro kot in vivo oyetiCoov ta. miRNAs pe addKipeg avocoloyIKEG AmOKPIGELS Kot
avtodvooeg ekdnimoelg [91]. Tapd to av&avopevo evolapEpoV Yoo TNV EUTAOKT TOV
miRNAs omv avtoavocio, Alyeg HOVo HEAETEG EXOLV JEPEVVIGEL TN GLUUETOYN TOVG
omv ortionaboyévelo, Tov cuvdpdpov Sjogren. Ot Alevizos kor ovv. peAETNGOV TNV
vroypoen Tov miRNAs o€ clehoydvoug adéveg acbevmv e oovopopo Sjogren [92] kot
evtomoav 94 miRNAs mov wapovctdlovv Ol0QopeTiKny £KQPAOT, OVAUEGO GTOVG
olEAOYOVOV adéves aobevmv pe cuvopopo Sjogren katl poptopwv. Emimiéov, to mpoeil
Ekppacng avtdv tov miRNAs pmopel va dwakpivel voopddsg acbevov pe cbvopopo
Sjogren 6cov apopd TNV VIOAELTOVPYIL TOV GLEAOYOVOV AOEVMOV TOVG Kal T BapdTnta

TOV AELPOKVTTUPIKOV TOVG OO GE®V.

Mo mpdopotn HEAETN amd TO EPYOCTNPIO UG ATOKAADYE [0 OLOLPOPETIKY| TTVYN] GTOV
1a0opLGoA0YIKS polo Ttwv MiIRNAs 610 cOvdpopo Sjogren. e pio mpoomabee vo
evtomotobv  mBavoi pubuotég g Ekepacng Tov  mpoteivavy  Ro52/TRIM21,
Ro60/TROVE2 xat La/SSB, emdé€ape pe pebddovg PromAnpo@opikng o opddo Eviexa
miRNAs, ta omola mpoPiémetoan Ot1 otoxevovy 1 MRNAs tov mpoteivov
Ro52/TRIM21, Ro60/TROVE2 n/kon La/SSB xar avaidoape tv €K@poct Tovg o€
OlEAOYOVOVG OOEVEC, HOVOTUpNVE. KVOTTOpo TePLpepkol aipatog (peripheral blood
mononuclear cells: PBMCs) kot EKZA acOsvodv pe covdpopo Sjogren kot poptopov
[93]. Ertd miRNAs, cvunepihappavopévov tov let-7b, miR-16, miR-181a, miR-200b,
miR-200b*, miR-223 kot miR-483-5p Bpébnke 611 ekepdlovial 6TOVG GlEAOYOVOLG
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adévec, o PBMCs kot 1o EKZA. Meta&y avtov, Bpédnke 61t ta miR-181, miR-200b kot
miR-223 vrepekepdlovtal 6tovg oleloydvoug adéves, 1o EKZA kot 1o PBMCs,
avtioToya, and Tovg acbeveig pe chvopopo Sjogren 6e GUYKPLON HE TNV OUAdQ EAEYYOV.
Etvar a&oonpueioto 6t n vrepékppaon tov miR-181 kot miR-16 otovg cehoyodvovg
adéves TV aobevav pe oOvdpopo Sjogren £xel TOANUOTEPO GLUGYETIOTEL E UELOUEVN
Aertovpyia tov otov [92]. Téhog, mapatnprbnke peiwpévn Exepaon tov let-7b oe EKZA
acBevov pe ovvopopo Sjogren mov elyav avti-Ro/SSA f/kar avti-La/SSB avticopara,
oc ovykplon pHe acbeveig pe ovvdpopo Sjogren mov OV ElyoV  TOL TOPATAVED
avtoaviiodpote. Ta vrmolowmor mMiRNAs mov pehembnkav  Ppébnke ot dgv
ToPoVolAlovV SPOPETIKT £KQPOOT OTIS TpoavopepBeicec vmoopddeg aclevav e
ovvopopo Sjogren [93]. Qotdc0, O Tpémel va onuelwbdel OTL N TOKIAO TOV GTOYOV TOV
miRNAs kat 1 molvrhokdtnra g pOHOHoNS TG EKQPacng Tovg KabioTtovv e€atpetikd
SVGKOAN TNV €pUNVEID. TOV JESOUEVOV OV QPOPOVV TO POAO TOVG OTIG OVTOAVOCEG

TOKPIcELS.

Yvvoyilovtag, ol aVTOAVOGES OMOKPIGEIS 6TO GUVOPOLO Sjogren @aivetal OTL EAEYYOVTOL
e€apetikd. Avtd vmodnhdvetoar omd o) ™V VIAPEN TOATAOK®OV LOVOTOTIOV 7OV
EUTAEKOVTIOL OTNV £KQPOOT] TMV EVOOKVTTAPI®V OLTOOVILYOVOV OO 10TOVS OV OEV
AVIKOVV TUTIKG GTO CLVOGOTOMTIKO GVGTNHO, OT®G eival T adEVIKA ETONALN, GTO OTTOiaL
TOPATNPOLVTOL TOGO Ol UNYOVIGHOL POUOIONG GE UETAUETOYPUPIKO EMIMEO OGO Kol M
KUTTOPIKY] CUVOLIALL TOV EMTEAEITOL LEG® CNUATOV TS PLGIKNG avooiog kot B) amd ™
Aertovpyio UNYOVIGILMV TOV EPTAEKOVTAL GTNV £KOECT TOV TAPATAVE® CLTOAVTIYOVOV GTO
AVOGOTOMTIKO GUGTNHO KoL TNV AVATTUEN VTOAVOCMmV OmoKPIGE®V, Ie Kupiapyovg Tov
ATOTTOTIKO KVTTOPIKO Bdvato Kot v anehevBépwon and 1o EKEA eEwocopatiov ta

omoio. eivar mANPN avtoaviyovov (Zynpa-1). Tlepotépo peréteg amartovvral
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TPOKEWEVOL VO, StohevkavBodv TANP®G oL UnNYovicpol pouduiong e £KPpoong TV
AVTOOVTLYOVOV, VO, JEVKPIVIOTOLV Ol OlodIKaGieg Tov 0odnyodv GTNV  TAPUy®YN
QLTOOVTICOUATOV Kot pecoiafoldv v maboyéveln Tov cuvdopopov Sjogren, Kot vo

KoTaoTel duvaTi 1 AVATTVLEN OEPATELTIKOV TAPEUPACEWDV.

Ta mpoovapepBévia svpAuate mopovoidotnkay oto 12° Abvéc Zvundolo y 10
Yovdpopo Sjogren 1o omoio Sieénydn oto Kidto g lomwviag, otig 9-12 Oktwppiov
2013. Moadi pe tig vrdroumeg HEAETEG TOV TOPOVOIALOVTAL GE AVTO TO EOKO TEVYOG TOV
Journal of Autoimmunity, emyeipel va pifel o ota véo KMVIKE, TaB0YEVETIKA Kot

Oepamentikd dedopéva Yo TN vOGO.
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Mivakag 1. Zvyvotnto €UEAVIONG TOV CLTOOVIICOUATOV 6 00bevelg pe cvuvopouo
Sjogren.

XoyvotTnTa EPPaviong

AvToavVTICONOTA

(o)
avti-Ro52/TRIM21 66.7
avti-Ro60/TROVE2 52.1
avti-La/SSB 49
avti-UIRNP 2
Pevpotoedng Mapdymv 36-74
Kpvoosparpiveg 9-15
avti-Kevtpouepidiov (ACA) 4-17
avti-Mitoyovdplakd (AMA) 1.7-27
avti-Aglov poodv 30
AVTI-KUKAK®OV KITPOLAAVOTOMUEVOV TETTIOIMV 310
(avti-CCP)
avti-KaAipetucoviivng 20
avti-Movokapvikov vrodoyéa 3 11
avti-kapfovikng avudpdong 12.5-20.8
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IMivakag 2. X0oY£TION TOV OVTOOVIICOUATOV HE KAWIKG YOPUKTNPIOTIKE TOV acOevdv e

ovvopopo Sjogren.

AvToovTiIoOpnaTO.

Khvikég ovoyetioeig

ovti-Ro52/TRIM21

ovti-Ro60/TROVE2

ovti-La/SSB

o VvedTEPN NAKia KOTA TN S1EYVOOT) Kol LEYOAVTEPT) OLAPKELL
vOGoL

® VTOAEITOVPYIN EEMKPIVAV AOEVMOV TOV EMKVPMOVETOL OO
AELTOLPYIKEG SOKILAGIESG

e cofopn dmMbnon TV clEAOYOVOV adEVHDV

® H10YK®OT TOV GLEAOYOVOV 0dOEVOV

o cEOAdEVIKES EKONADCELG

® VIEPYOUUACPOULPIVALLIL, KPLOGOOIPLVOLLL

e Neoyvikdg Avkog-XKA

avti-UIRNP obvopopo Sjogren emikalvmtopevo pe MNXI
e vedTEPN NAKial KATA TN d1dyvmoT)
Pevpotoedng Mapdymv
o cEOAdEVIKES EKONADCELG
e vedTEPN NMKia KOTA TN d1dyvmon
® J10YK®OGT TOV GLEAOYOVOV 0OEVOV
o cEOAdEVIKES EKONADCELG
Kpvoosparpiveg

e MALT Mpoopa
o XounAd coumAnpop

® VIEPYUUUACOOUPVOLLLIO

avti-Kevtpouepidiov (ACA)

e GUVOpOUO Sjogren EMKAAVTTOUEVO IUE GLGTNLOTIKY GKANPLVOT
e 'Hmo vocog

¢ Apvntikn ovoyétion avti-Ro/SSA, avti-La/SSB avtichpato

avti-Mitoyovdplokd (AMA)

[Tpwtomadng yolkmn Kippwon

avti-Aglov poodv

Avtodvoon nratitido

AVTI-KUKAMK®OV KITPOLAAIVO-

nompévov nentidiov (avti-CCP)

ApBpikég eKINADOGELS

avti-Movokapvikov vrodoyéa 3

Jountopate ENPotnTag

avti-kapfovikng avudpdong

Neoppikn coinvaplokr oEEmon
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YIIOMNHMA

ZYMUOTIKY]  ovamapdotacn g avamtuéng kot pobpong Tov YuUIKOV LTOAVOG®mV
amoKpicemV 610 GVVIpoo Sjogren. Tovg EAeYHaivovTeg G1EAOYOVOVS 16TOVGC, 1 £kbeom
TV emnlokov kuttdpov tov adéva (EKXA) oe ofpoata Kivohvov 1 GNUATO TOL
TPOGYOLV TNV ATOTTOGCT] TO. 00N YEL GTO VO EKPPAGOVY VYNAL ETITESO TOV EVOOKVTTAPLOV
AVTOOVTLYOVOV, ATEAELOEPOVOVTAG T0. 6TO KpoTEPIPdAloV PEGm TV eEmompatiov 1
TOV OTOTTOTIKOV GOUATIOV. AVTA To TANPN CVTOAVILYOVOV GOUATIO deGUEVOVTAL Kl
eneepyaloviar and aviyovomapovolaotikd  kvttapo  (AIIK), odnyodviag oty
gvepyomoinomn tov B kuttdpov Kot v EKnTun TAAGUATOKVTTAP®Y, TO. OTOL0 TAPAYOLV
avtoavtioopate. H aviyvevon kot n maboyéveld Tov mopayOUeEvOV 0VTOAVIIGCOUATMV
e€opTdTol Ao TNV 160PPOTI0. TOV OI0TLTIKMV/OVTI-IOI0TVTKOV AVIICOUATOV KOl TNV
omopEn  evog  SIKTVOV  OOTVTKAOV/OVTI-IOOTUTIKOV — OVTIGOUAT®V, TO  OTOoi0
e€ovdetepvel T dpdon TV TaOOYEVETIKOV QVTOAVTICOUATMYV.
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A comprehensive review of autoantibodies in primary Sjogren’s syndrome: Clinical

phenotypes and regulatory mechanisms
J Autoimmun. 2013 Dec 12, [Epub ahead of print]

Nikolaos C. Kyriakidis, BSc', Efstathia K. Kapsogeorgou, PhD', Athanasios G. Tzioufas,

MD!,

' Department of Pathophysiology, School of Medicine, National University of Athens,

QGreece.

ABSTRACT

Sjogren’s syndrome (SS) is a systemic autoimmune disease characterized by periepithelial
lymphocytic infiltrates in affected tissues and the production of plethora of autoantibodies.
Among them autoimmune responses against Ro/SSA and La/SSB are of major importance since
their detection is routinely used for disease diagnosis and clinical characterization. Although the
exact mechanisms underlying disease pathogenesis are not fully understood, the important role of
salivary gland epithelial cells (SGEC) in the initiation and development of the local immune
responses is well-established. SGECs are also capable to mediate the exposure of the Ro/SSA and
La/SSB autoantigens to the immune system by elevated apoptosis and autoantigen release in
apoptotic bodies and/or by the secretion of autoantigen-containing exosomes. The expression of
these autoantigens in epithelial cells appears to be tightly regulated. Up-to-date, signaling of
certain innate immunity receptors, such as TLR3, appear to be implicated in the regulation of
Ro/SSA and La/SSB expression by SGECs, whereas the deregulated expression of certain
miRNAs that are predicted to target them in SS patients suggests a regulatory feedback at the
post-transcriptional level. In the periphery, the humoral autoimmune responses are further
regulated by the development of an active network of idiotypic-antiidiotypic antibodies. The
plethora of mechanisms suggests that autoimmune humoral responses in SS are tightly regulated.
In this review, the major humoral autoimmune responses, recent advances on the role of epithelial
cells in their development, as well as possible regulatory mechanisms will be discussed.
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HIGHLIGHTS

e Autoantibodies in SS characterize clinical subgroups and phenotypes.

e The affected exocrine glands are sites of autoreactive B-cell activation and

autoantibody production.

e The epithelial cell plays an instrumental role for autoantibody production.

e Regulation of the autoimmune response is achieved at tissue level, through activation
and apoptosis of the epithelial cell, and at the protein level via an active idiotypic-

antiidiotypic network.

e Impaired antiidiotypic responses to anti-La/SSB in maternal sera have been

associated with NLE.
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INTRODUCTION

Sjorgen’s syndrome (SS) is a chronic systemic autoimmune disease characterized by a
diverse clinical spectrum ranging from local exocrinopathy to extraglandular, systemic
manifestations that affect several organs (eg. lungs, liver, kidneys, central nervous
system). The destruction of affected tissues (mainly salivary and lacrimal glands) is
associated with dense lymphocytic infiltrates. Another feature of the disease is B cell
hyperactivity, as attested by abundant production of autoantibodies. The major
autoantibodies in SS target the intracellular antigens Ro52/TRIM21, Ro60/TROVE2 and

La/SSB, which are parts of ribonucleoproteins-RNA complexes [1].

The detection of autoreactive antibodies against intracellular autoantigens is essential for
disease prognosis, diagnosis and clinical classification of patients with autoimmune
disorders. Over the last fifteen years, emerging data led to the characterization of
autoantibody production as an antigen-driven procedure, since: a) certain autoantibodies
are disease specific, b) the majority of autoantibodies detected are of the IgG class, which
is suggestive of an antigen-dependent T-cell help [2], b) autoimmune responses are
mainly polyclonal, targeting multiple epitopes within the same or interacting autoantigens
[2], and d) immunization of experimental animals with fragments of the autoantigens
results in intra- and inter-molecular spreading of the immune response, similar to that
observed after immunization with foreign antigens [3, 4]. Despite extensive studies, the
mechanisms operating for the exposure of certain intracellular autoantigens to the
immune system remain rather elusive. The unraveling of the pathogenic mechanisms of
SS revealed the crucial role of the epithelial cells in the initiation and regulation of
autoimmune responses. The latter may also be implicated in the development of

autoimmune responses against Ro52/TRIM21, Ro60/TROVE?2 and La/SSB autoantigens.
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In this review, recent advances on the diagnostic significance of autoantibodies in SS, the
description of SS autoimmune lesions, the role of epithelial cells in disease pathogenesis

and the candidate regulatory mechanisms for autoantibody production are discussed.

THE PATHOLOGIC LESION

Xerostomia (mouth dryness) and xeropthalmia (dryness of the eyes) owing to the
dysfunction of the salivary and lacrimal glands, respectively, are the most common
clinical manifestations of SS [1]. The dysfunction of the exocrine glands is commonly
associated with the development of periepithelial lymphocytic infiltrates of variable
degree. Studies investigating the inflammatory lesion of SS are mainly conducted in
labial minor salivary glands (MSG). T and B cells constitute the vast majority of
infiltrating mononuclear cells at the MSG inflammatory lesions of SS, with their
prevalence varying according to the severity of the infiltrates. Thus, in mild lesions T
cells predominate, whereas in severe B cells constitute the main population [5, 6]. The
majority of infiltrating T cells bear the CD4 phenotype and appear to be activated [5, 7,
8]. The prevalence of CD4"-T cells decreases with lesion severity, whereas the
prevalence of CD8'-T cells remains unchanged [5]. Likewise, the prevalence of
regulatory T cells associates with lesion severity, with the higher values to be observed at
intermediate lesions [7]. NK-cells and professional antigen-presenting cells, such as
macrophages and dendritic cells, comprise a small, but considerable portion of the
infiltrating mononuclear cells, and their percentage correlates with the grade of the
lesions [5, 9-11]. Furthermore, in the majority of SS patients, the grade and the

composition of the MSG inflammatory lesions are fully developed at the time of
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diagnosis, remaining largely unchanged thereafter. The only evolution observed involved
the development of MALT-lymphoma in certain SS patients expressing adverse
serological prognostic factors (i.e. C4 hypocomplementemia and cryoglobulinemia) [6].
These findings suggest that SS patients can be distinguished according to the
predominant infiltrating mononuclear cell population into T-cell or B-cell driven

autoimmune responses, which is of major importance for the proper treatment selection.

The factors or the cells implicated in the recruitment and accumulation of immune cells
in the “inflamed” salivary glands have not been fully elucidated. Data that emerged over
the last two decades, indicated that epithelial cells, the main target of local autoimmune
responses are not “passive bystander targets”, but key regulators of local immune
responses supporting that the disease is in fact an “autoimmune epithelitis” [1, 12, 13].
The first evidence about the epithelial role in SS pathogenesis was raised by clinical and
histopathological observations, which indicated that the inflammatory lesions at the
affected organs are developed around epithelia [13]. Immunohistochemical analyses of
MSG tissues of SS patients revealed that epithelial cells proximal or distal to
inflammatory lesions express numerous immune-modulatory molecules, such as
cytokines or chemokines that mediate the recruitment, homing and differentiation of
immunocytes, including B and T cells, as well as germinal center formation, adhesion
molecules, MHC molecules, B7 and CD40 costimulatory molecules, molecules
implicated in death due to apoptosis, as well as autoantigens and functional innate
immunity receptors [1, 14]. All the previous data suggested the significant role of
epithelial cells in the regulation of immune responses that was further confirmed by
subsequent findings obtained by the study of long-term cultured, non-neoplastic salivary

gland epithelial cells (SGEC) established from SS patients and sicca-complaining control
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individuals, devoid of the inflammatory tissue microenvironment and the lymphocytic
crosstalk [15]. Thus, long-term cultured SGEC from SS patients were shown to
functionally express all the aforementioned molecules implicated in both innate and
adaptive immunity, such as cytokines and chemokines, adhesion and costimulatory
molecules, death receptors, as well as receptors involved in innate immunity, including
CD91 and various TLRs [1, 12, 16-18]. The constitutive expression of these molecules in
SGEC from SS patients was found to remain stable even after prolonged cultivation and
to be significantly higher than those obtained from non-SS sicca-complaining controls, a
fact suggesting an intrinsic activation of salivary epithelia [reviewed in [12]]. Thus,
SGEC seem to be equipped with the full armamentarium of professional antigen
presenting cells, rendering them able to orchestrate the local autoimmune responses.
Furthermore, SGEC were found able to mediate the exposure of intracellular autoantigens
to the immune system by two pathways. First, the elevated cell-death due apoptosis and
the subsequent release of autoantigen-containing apoptotic blebs [12, 19-21], and second,
by the secretion of exosomes, fully loaded with autoantigenic proteins, including Ro/SSA
and La/SSB [22]. Taken together, these observations have led to the assumption that
salivary glands are sites of autoantibody production, a hypothesis that will be extensively

discussed later.

SERUM AUTOANTIBODIES AND CLINICAL PHENOTYPES

B-cell hyperactivity is a major characteristic of SS and is predominantly manifested as
severe hypergammaglobulinemia and production of autoantibodies against various

autoantigens that are summarized at Table-1. Antinuclear antibodies (ANA) are present
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in the sera of 59-85% of patients [23], whereas antibodies against Ro/SSA and La/SSB
autoantigens are the major autoantibodies in the syndrome and represent a diagnostic tool

for the disease, as defined by the American-European classification criteria for SS [24].

Anti-Ro/SSA antibodies represent two distinct entities of autoantibodies that react with
two non-homologous proteins, the Ro52/TRIM21 and Ro60/TROVE2, respectively.
Ro52/TRIM21 is a tripartite motif containing protein that has been shown to act as an a)
intracellular Fc-Receptor and b) E3-ubiquitin-protein ligase that is implicated in the
regulation of cell proliferation and activation induced cell death, as well as the regulation
of TLR signaling and subsequent IFN production by polyubiquitin-mediated degradation
of IRFs [25]. Ro60/TROVE2 protein is a ring-shaped RNA-binding protein that
participates in the quality control of nascent transcripts, including the recognition and
leading of misfolded defective RNAs to degradation [26]. Furthermore, Ro60/TROVE2
has been shown to promote cell survival after ultraviolet (UV) irradiation, possibly by
assisting in the decay of the UV-induced damaged RNA [26]. On the other hand, La/SSB
appears to also be a RNA binding protein, involved in diverse aspects of RNA
metabolism. It chaperones or binds to precursor RNA molecules, in order to protect them
from nuclease-mediated decay and to facilitate their correct processing, folding and
maturation by specific ribonucleases [27]. It is also involved in the regulation of micro-
RNAs (miRNAs) expression by protecting and stabilizing of pre-miRNAs from nuclease
activity [28]. Other functions that have been attributed to the La/SS-B are a) enhancement
of cap-independent translation of viral or human mRNAs that contain internal ribosome
entry sites (IRES) or 5'-terminal oligopyrimidine motifs that encode ribosome subunits
and translation factors, potentially through RNA chaperone activity, b) efficient RNAI,

antiviral defense and transposon silencing by facilitating the release of cleaved mRNA
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from the RNA-induced silencing complex (RISC) and thus promoting the multiple-
turnover of RISC catalysis, c) regulation of cell proliferation and tumor progression by

promoting the IRES-dependent translation of the cyclin D1 (CCND1) protein [27-29].

Studies performed over two decades ago did not distinguish between anti-Ro52/TRIM21
and anti-Ro60/TROVE2 antibodies and although autoantibodies against both
Ro52/TRIM21 and Ro60/TROVE2 proteins co-exist in a significant proportion of
patients, distinct clinical features seem to be specifically associated with each specificity
[30, 31]. Anti-Ro52/TRIM21 seems to be the most common specificity in patients with
SS (66.7%), whereas anti-Ro60/TROVE2 and anti-La/SSB antibodies are found in 52.1%
and 49% of SS sera, respectively [25, 32]. Detection of these autoantibodies in patients’
sera has been correlated with longer disease duration before diagnosis, extensive
lymphocytic infiltration of MSG, severe exocrine gland hypofunction and recurrent
parotid gland enlargement. Moreover, they are associated with a higher prevalence of
extraglandular features, the most noteworthy of which is vasculitis [33-35]. In addition,
these autoantibodies have been strongly associated with the development of neonatal
lupus syndrome, where they are thought to have direct pathogenic role. In this syndrome,
maternal IgG autoantibodies pass through the placenta to the fetal circulation causing

injuries to the affected organs [36].

Another set of autoantibodies with high prevalence in SS patients are rheumatoid factor
and cryoglobulins with the former being present in 36-74% and the latter in 9-15% of SS
sera, respectively [37-39]. Both types of autoantibodies are associated with
extraglandular manifestations and younger age at diagnosis. The detection of
cryoglobulins outlines a high risk for poor disease outcome and lymphomagenesis [40,
41].
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The anti-centromere antibodies (ACA), which have high value in the diagnosis of the
limited form of systemic sclerosis, are also found in 4-17% of SS patients. ACA-positive
SS patients seem to comprise a distinct clinical subgroup, characterized by overlapping
clinical manifestations with systemic sclerosis and milder disease compared to both

ACA-negative SS patients or patients with systemic sclerosis [42-45].

An additional specificity that requires attention is the autoantibodies against cyclic
citrullinated peptides (anti-CCP). Although they are considered as specific markers for
the diagnosis and prognosis of rheumatoid arthritis, their prevalence in SS patients has
been estimated to range between 3-10% [46-49]. Anti-CCP reactivity is correlated with
non-erosive arthritis in SS patients, whereas there is a controversy about its association

with joint synovitis [47-50].

Anti-mitochondrial antibodies (AMA), which serve as a diagnostic serological marker of
primary biliary cirrhosis (PBC), target the components of the ketoacid dehydrogenase
complex and predominantly (in 95% of North American and European PBC sera) the
pyruvate dehydrogenase subunit [51]. AMA are reportedly present in 1.7-13% of SS
patients, with the rate rising to 3-27% depending on the diagnostic method applied [52].
AMA positivity in SS patients has been associated with liver involvement [52]. The
histopathologic profile of liver and salivary gland lesions are comparable. In both
disorders, the tissue lesion is characterized by periductal lymphocytic infiltrates, which
primarily consist of CD4" T-cells. Moreover, in both entities, the histopathologic lesions
present slow or no progression during disease course [53], whereas epithelial cells
aberrantly express immunomodulatory molecules, suggesting that both manifest as

“autoimmune epithelitis”.
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Antibodies to muscarinic receptors, detected by functional methods or the use of
synthetic peptides, have been described in SS patients. Muscarinic receptors (MRs or
mAChRs) are acetylcholine receptors that form G protein-receptor complexes in the
plasma membranes of certain neurons or other cells. Their functions are numerous, the
most noteworthy being their function as the main receptors stimulated by acetylcholine
released from postganglionic fibers in the parasympathetic nervous system [54, 55].
Muscarinic receptors received their name from their higher affinity to muscarine than
nicotine and have been further categorized in five subgroups (M1R-M5R) depending on
their reactions with several selective agonists and antagonists. Two decades ago, it was
demonstrated that agonist-mediated stimulation of M3R in rat salivary glands led to
saliva production [56] and subsequent studies revealed that M3R, rather than M1R, was
fundamental for the parasympathetic regulation of saliva secretion [57]. Further studies
attempting to associate the role of anti-M3R autoantibodies in SS sera with defective
saliva production were based on functional rather than solid phase assays. It was shown
that anti-M3R antibodies in SS sera functionally regulate the M3R mediated saliva
production [58]. Further functional studies led to the assumption that anti-M3R
antibodies contribute to sicca manifestations, potentially via direct blockade of
neurotransmission [59]. Subsequent functional analyses utilizing SS sera [60], the
employment of bioinformatics and chemically synthesized peptides led to the
identification of possible antigenic targets on M3R molecule; thus, characterizing the
second extracellular loop of M3R as the most prominent target of anti-M3R autoimmune
responses [28, 61]. Nevertheless, discrepancies in solid-based assays (ie. ELISA) [62]
and the difficulties observed in detecting anti-M3R antibodies by conventional
immunologic techniques [63] failed to provide a consensus for the association of anti-

M3R occurrence with clinical manifestations.
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Carbonic anhydrases comprise a family of enzymes that catalyze the conversion of
carbon dioxide and water to bicarbonate and protons and vice versa. They are classified
as metalloproteases, since their active site contains a zinc ion and they are mainly
involved in the regulation of acid base balance in blood and other tissues, and in aiding
carbon dioxide transport out of tissues. Autoantibodies targeting carbonic anhydrase 11
(anti-CAII) are present in 12.5-20.8% of SS patients [64, 65]. Furthermore, experimental
immunization of PL/J mice with human carbonic anhydrase Il evoked experimental
autoimmune sialadenitis in mice, suggesting that anti-CAII antibodies could have a role
in SS pathogenesis [66]. The occurrence of anti-CAlI antibodies has been associated with

distal renal tubular acidosis [67].

Finally, another set of autoantibodies that can be found in SS patients are the anti-smooth
muscle antibodies (ASMA). Their prevalence in SS is around 30% [68]. In general,
ASMA along with ANA positivity are indicative of type-1 autoimmune hepatitis [69],
however, their clinical value in SS is not clear. It has been reported that ASMA positivity
in SS patients correlates with autoimmune hepatitis [70-72], but this was not corroborated
[23]. The aforementioned autoantibodies and their associations with the expression of SS

are summarized at Table 2.

REGULATION OF THE AUTOIMMUNE RESPONSE

Similarly to immune reactions against foreign antigens, autoimmune responses are tightly
regulated. The aforementioned data, as well as pathways that will be discussed in this
section, provide evidence for the operation of several potential regulatory mechanisms in

the development of autoimmune responses. These include either mechanisms mediated
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exclusively by components of the immune system, such as the formation of idiotypic-
antiidiotypic network or elements of innate immunity, namely TLR expression by
inflamed epithelia, or wide cellular mechanisms that regulate molecule expression, in this

case the expression of autoantigens, such as miRNAs.

Salivary glands are sites of autoantigen presentation and initiation of the immune

response

Despite intensive studies, the mechanisms involved in the generation, as well as the sites
of autoantibody production are not defined. The affected exocrine glands appear to serve
as a major site of autoantibody formation. This is supported by the following findings: a)
lymphocytic infiltrates in approximately 20% of SS patients form germinal center-like
aggregates in the salivary glands [73, 74] and contain autoreactive B cells, b) the saliva of
SS patients contains high levels of IgG, as well as anti-Ro/SSA and anti-La/SSB
autoantibodies, and c¢) many of the infiltrating plasma cells contain intracytoplasmic
immunoglobulins with anti-Ro/SSA activity [75]. Finally, it has been reported that
nuclear autoantigens translocate to the cytoplasm and the cellular membrane during
ductal cell apoptosis [20]. In line with the local autoantibody production in the salivary
glands, is the elevated epithelial expression of BAFF and various chemokines that
regulate B cell survival and differentiation by SGEC. As mentioned earlier, SGEC
demonstrate properties of antigen-presenting cells, thus being able to coordinate local
immune responses. An additional important role that has been attributed to SGEC is the
exposure of intracellular antigens and their presentation to the immune system. It appears
that this is achieved by two processes, the apoptotic cell death and the release of
exosomes. Apoptotic cell death has been shown to result in the exposure of

Ro52/TRIM21, Ro60/TROVE2 and La/SSB autoantigens through the release of
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autoantigen-loaded apoptotic blebs [12, 20]. Although cultured SGEC have been found
resistant to Fas-mediated apoptosis, they were rendered sensitive by a second signal, such
as CD40 signaling [19, 76], whereas they have been shown to undergo detachment-
induced apoptosis (termed as anoikis) in response to TLR3 stimulation [14]. The in-vitro
data supporting that epithelial cells die through apoptosis are further supported by
noumerous studies showing elevated apoptosis of the salivary gland epithelia in SS
patients [reviewed in [1]]. Exosomes are small membrane vesicles of endocytic origin
with a diameter between 30 and 100 nm that are secreted by almost every cell type. They
are involved in diverse physiological processes, including the exchange and discharge of
intracellular material. They have been proven to play a key regulatory role in immune
respones by mediating T-cell activation and the transport of antigens to antigen-
presenting. Cultured SGEC release exosomes that contain the major autoantigens
Ro/SSA, La/SSB and Sm and express on the surface MHC molecules, indicating that they

are capable to activate the immune system [22].

The pivotal role of epithelia in autoantibody production has been recently shown in an
experimental mouse model lacking the transcriptional regulator IxB-{ [77]. More
particularly, IxB-{ deficient mice, which are prompted to epithelial apoptosis, were found
to spontaneously develop an SS-like inflammation, manifested as dacryoadenitis
associated with the development of lymphocytic infiltrates in the affected tissue and
production of high titers of the SS-associated autoantibodies Ro/SSA and La/SSB. This
phenotype was found to specifically correlate with increased apoptosis of epithelial, but
not the immune, cells. Furthermore, it was significantly reversed by treatment with
caspase inhibitors, a finding that strengthens the role of epithelial apoptosis in

autoimmune responses and provides a mechanistic insight on how the apoptosis of
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epithelial cells can initiate local inflammation, lymphocytic recruitment and autoantibody

production, characteristic of SS.

Antiidiotypic antibodies targeting autoantibodies: Possible suppressors of

autoimmunity

One of the major immunologic breakthroughs proposed by Nobel laureate N.K. Jerne
four decades ago was the idiotypic-antiidiotypic network theory [78]. Jerne suggested
that the antibodies recognizing a specific epitope on an antigen are also capable to induce
an immune response against them, which in turn leads to the production of antiidiotypic
antibodies that neutralize the former antibodies. According to this theory, the proportion
of idiotypic and antiidiotypic antibodies in the circulation is balanced, forming a network
of idiotypic-antiidiotypic antibodies and resulting in the neutralization of idiotypic
antibodies by the antiidiotypes, leading eventually to downregulation of the humoral

responses.

This property of the immune system is obviously very important in autoimmune diseases,
since it provides a regulatory mechanism to neutralize the harmful effects of
autoantibodies. However, the study of the idiotypic-antiidiotypic network has some
inherent difficulties arising from the following reasons: 1) the autoimmune response is
heterogeneous, directed against multiple epitopes within various autoantigens, 2) the
antiidiotypic antibodies are blocked and neutralized by autoantibodies, 3) the purification
methodologies for antiidiotypic antibodies cannot, so far, disclose a homogeneous

antiidiotypic antibody population to be used for further studies.

In our laboratory we used complementary peptides to major epitopes of La/SSB,

spanning amino acids (aa) 349-364 of the protein. The complementary peptides can bind
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the antiidiotypic antibodies of anti-La/SSB (349-364aa) autoantibodies and, therefore, are
useful tools to evaluate the idiotypic-antiidiotypic network. Experiments on this subject

revealed the following [reviewed in [79]]:

4. Sera of patients with SS contain an active idiotypic-antiidiotypic network of the

autoantigen La/SSB.

5. Immunization of animals with either epitopes or their complementary peptides

results in the production of both idiotypic and antiidiotypic antibodies.

6. A substantial population of anti-La/SSB (349-364aa) are blocked and hidden in

the conventional immunoassays, by the antiidiotypic antibodies.

The latter observation prompted us to study mothers who gave birth to children with
neonatal lupus syndrome (NLS). In studies performed blindly in sera of anti-La positive
mothers, it was shown that mothers who gave birth to a healthy child had higher titers of
antiidiotypic antibodies, compared with mothers who gave birth to a child with NLS,
leading to the assumption that antiidiotypic antibodies are protective, most probably by
binding to pathogenic anti-La/SSB antibodies, thereby blocking their entrance in the fetal

circulation [80].

TLRs as regulators of the local autoimmune responses

TLRs are a family of highly conserved membrane receptors that are considered as major
innate immunity sensors and list 12 members in humans and 13 in mice [81]. They
recognize certain pathogen-associated molecular patterns (PAMPs), which are small
molecular motifs conserved within a class of pathogens and mediate the production of

several proinflammatory and immunomodulatory cytokines that are required for effective
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acquired responses. Of particular note is TLR3 that recognizes double-stranded RNA,
which can be delivered locally from viruses or damaged cells, and upon ligation promotes
the production of type-I interferons [82]. TLR3 appears to play a significant role in SS
pathogenesis, since its signaling has been shown to reduce salivary gland function in
several mouse strains and to significantly accelerate sialoadenitis in the NZB/NZW
mouse model of SS [83-85]. Moreover, its constitutive expression on SGEC is high and
localized on the cell-surface, which is indicative of a remarkable activation status,
whereas TLR3 signaling on SGEC by polyl:C treatment has been shown to induce the
expression of immunomodulatory molecules, interferons, as well as the apoptotic cell
death via anoikis [14, 86, 87]. On the other hand, autoantigenic proteins have been shown
capable of activating TLRs through the RNA molecules involved in the formation of their
RNA-ribonucleoprotein complexes [88]. Furthermore, Ro52/TRIM21 autoantigen, with
its E3 ubiquitin-protein ligase function has been implicated in the regulation of TLR3,
TLR7 and TL9 mediated inflammation [25]. Under this perspective, we recently sought
to investigate whether TLR3 signaling could participate in the regulation of
Ro52/TRIM21, as well as Ro60/TROVE2 and La/SSB, expression [89]. We found that
indeed, TLR3, but not TLR4, signaling significantly upregulates the expression of
Ro52/TRIM21 mRNA expression in SGECs, and that this increment is achieved in two
steps, one early evident from 6-hrs and one late at 24 to 48-hrs. The late increase of
Ro52/TRIM21 mRNA expression that was induced by TLR3 signaling in SGECs was
accompanied by protein redistribution in the nucleus, from nucleolar-like to several dots
spanning throughout nucleus. The TLR3-induced late Ro52/TRIM21 mRNA increase and
protein redistribution were found to be largely mediated by IFNB production.
Furthermore, TLR3 signaling in SGECs was found to slightly, but significantly induce
the expression of Ro60/TROVE2 and La/SSB mRNAs [89]. These findings suggest that
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TLRs might be implicated in the regulation of the expression of autoantigens by non-
immune tissues, by creating large quantities of autoantigens within epithelial cells, which
under sustained ligation are led to apoptosis and autoantigen exposure to the immune

system.

MicroRNAs targeting autoantigens.

MicroRNAs (miRNAs) are small non-coding single-stranded RNA molecules
(approximately 22 nucleotides long) which function as post-transcriptional regulators of
gene expression in plants and animals [90]. Recent data from in vitro and in vivo
experiments implicate miRNAs in aberrant immune responses and consequently
autoimmune manifestations [91]. Despite rising interest in miRNA implication in
autoimmunity, only a few studies have investigated their participation in SS
etiopathogenesis. Alevizos et al. explored miRNA signatures in salivary glands from SS
patients [92] and has reported 94 miRNAs that are differentially expressed between
salivary glands obtained from SS patients and non-SS controls. Furthermore, the
expression profile of these miRNAs can discriminate different SS patients regarding to

salivary hypofunction and lymphocytic infiltration severity.

A recent study from our lab revealed a different aspect in the pathophysiologic role of
miRNAs in SS. In an attempt to identify possible regulators of Ro52/TRIM2I,
Ro60/TROVE?2 and La/SSB expression, we selected by a computational approach a panel
of eleven miRNAs that are predicted to target Ro52/TRIM21, Ro60/TROVE2 and/or
La/SSB mRNAs and analyzed their expression in salivary glands (SG) tissues, peripheral
blood mononuclear cells (PBMC) and SGEC of SS patients and non-SS controls [93].

Seven miRNAs, including let-7b, miR-16, miR-181a, miR-200b, miR-200b*, miR-223
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and miR-483-5p were found to be expressed in SGs, PBMCs and SGECs. Among these,
miR-181a, miR-200b and miR-223 were found to be significantly upregulated in SGs,
SGECs PBMCs, respectively, from SS patients compared to non-SS controls. It is
noteworthy that miR-181a and miR-16 overexpression in SG tissues of SS patients has
been previously correlated with decreased salivary function [92]. Lastly, let-7b miRNA
expression was downregulated in SGECs established from SS patients that were anti-
Ro/SSA positive and/or anti-La/SSB positive, as compared to anti-Ro/SSA and anti-
La/SSB negative SS patients. The rest of miRNAs investigated were not found to be
differentially expressed in the aforementioned two SS subgroups [93]. However, it should
be noted that the multiplicity of miRNA targets and the complexity of their regulation
render extremely difficult the interpretation of data concerning their role in autoimmune

responses.

In summary, the autoimmune responses in SS appear to be extremely regulated. This is
indicated by a) the complex pathways involved in the expression of intracellular
autoantigens by non-immune tissues, such as glandular epithelia, that include the cross-
talk of innate immunity signals and post-transcriptional regulation and b) the mechanisms
involved in the exposure of these autoantigens in the immune system and the
development of autoimmune reactions, with special attention to the apoptotic cell death
and the release of autoantigen-loaded exosomes by SGECs (Figure-1). Further studies are
needed to elucidate the regulation of autoantigen expression, as well as the autoantibody
production and pathogenicity in SS, and to enable the development of therapeutic

interventions.

The above-mentioned data were presented at the 12" International Symposium on

Sjorgen’s Syndrome that was held at Kyoto, Japan on October 9-12, 2013. Along with the
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other studies presented in this special issue of the Journal of Autoimmunity, sheds a light

on the novel clinical, pathogenic and therapeutic aspects of the disease.
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Table 1. Prevalence of autoantibodies in SS patients.

Autoantibodies against

Prevalence (%)

Ro52/TRIM21 66.7
Ro60/TROVE2 52.1
La/SSB 49
UIRNP 2
Rheumatoid factor 36-74
Cryoglobulins 9-15
Centromere (ACA) 4-17
Mitochondria (AMA) 1.7-27
Smooth muscle 30
Cyclic citrullinated peptides (anti-CCP) 3-10
Calreticulin 20
Muscarinic 3 receptor 11
Carbonic anhydrases 12.5-20.8
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Table 2. Association of autoantibodies with clinical features of SS patients.

Autoantibodies against Clinical associations

e younger age at diagnosis and longer disease duration

Ro52/TRIM21
032/ e exocrine gland hypofunction as attested by functional tests

e severe infiltration of salivary glands

Ro60/TROVE2 e salivary gland enlargement
o extraglandular manifestations

La/SSB e hypergammaglobulinemia, Cryoglobulinemia
e Neonatal lupus-congenital heart block

UIRNP Overlapping syndrome with MCTD

_ e younger age at diagnosis
Rheumatoid factor
e extraglandular manifestations

e younger age at diagnosis

e salivary gland enlargement

e extraglandular manifestations
Cryoglobulins

e MALT lymphoma

e hypocomplementemia

e hypergammaglobulinemia

e Overlap with systemic sclerosis
e Milder disease
Centromere (ACA)
e Negative correlation with anti-Ro/SSA, anti-La/SSB

antibodies

Mitochondria (AMA) Primary biliary cirrhosis

Smooth muscle Autoimmune hepatitis

Cyclic citrullinated peptides (CCP) Articular manifestations

Muscarinic 3 receptor Sicca symptoms

Carbonic anhydrases Renal tubular acidosis
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LEGEND TO FIGURE

Schematic representation of the development and regulation of humoral autoimmune responses in
SS. At inflamed salivary tissues, exposure to danger or apoptosis-inducing signals leads glandular
epithelial cells (SGECs) expressing the intracellular autoantigenic proteins to discharge them to
the microenvironment through exosomes or apoptotic bodies. These autoantigen-loaded vesicles
are processed by antigen-presenting cells (APCs) and result to the activation of B cells and the
generation of autoantibody-producing B cells. The detection and pathogenicity of the produced

autoantibodies depends on the balance of idiotypic/antiidiotypic antibodies and the development

of an idiotypic/anti-idiotypic network, which neutralizes the pathogenic autoantibodies.
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Mortipo Avayvopiong RNA (MAR) tg La/SSB: H T'f{pupa yw Awcopotiokn
Enékraon mng Avtodavoong Anokpiong oto U1-RNP
lodvvmg I'. Povtowag, Nwkdhoog X. Kvpuwkiong, Michael Latreille, ABavdciog T

TCobveac.

Iepidnyn

O Xvompotikdg Epvnpotddng Avkog (ZEA) yopoxtmpiletor and v mopoymyn Towilmv
GUVOL®V OVTOOVTICOUATOV Ta 0moia aToYeLOLY KVPI®S To0 Ul pitfovoukAeonpmTeivikd cmUATIO
(RNP) f/xar 10 Ro/La pifovovkieonpmteivikdé ooumioko. H dtapopornoinon tng avtodvoong
AmOKPIONG OO TO VO GUUTAOKO OTO (AA0 (Stucopotiokn dwpoponoinon) Bempeitor Ot
EMTUYYAVETOL HECH EMEKTAOTG EMTOTMV. B¢ Tdpa, Tapapével dyvmoTo T0 TAG 1 0LTOEVOoT)
amoKplon “HeTAmNO” amd £Vo COUATIO O¢ KATO0 GAAO. Aedouévov OTL 1) TAEOVOTNTA TMV
TUPNVIKAV ovToovTLyOoveVY 610 XEA eivar mpoteiveg mov decpevovy RNA Kot ot kOplot enitomol
TOVG £YOVV TPONYOLLEVMG XOPTOYPAPNOEl EvTOg TV meploy®v MAR tovg (Hotifa avayvdplong
RNA), omv mopeio. ¢ Sopoploknig Kol SCOUATIOKNG dlpopoToincng TG oVTodvooNng
ATOKPIONG UTOPEL Vo EUTAEKOVTOL CLVTINPNEVES OAANAoVYies evToc Tov MAR. Atgpevviicape
duvatotnta g mepoylsc MAR 1ov ovtoavtiyovov La/SSB vo emdyst v mopoyoyn
OVTICOUATOV, T0. 0Tl avoyvepilovv pe dlaotavpodpevn avtidpacn cvototikd tov UT-RNP kot
EMOLEVMG TNV 1KavOTNTd Tov MAR TOL VO TTpOdyel Tn OlOCOUOTIOKY EMEKTOOT] EMTONMV.
Avocomomacape Aevkd kovvéla Néag Znlavoiog e éva TENTIOO TOV OVTIGTOLYEL OTOV EMITONO
145-164 ¢ La/SSB (aAiniovyio mov avikel 6to MAR ¢ La/SSB), cuvdedepévo e t€ooepa
avTiypaea £vOg IKPLOHATOG-eopéa. EAnebnoay opoi and 20 acbeveig pe ZEA kot avti-U1-RNP
avVTIoCONOTO Kol opoi 26 acbevav pe mpotomabic cvuvopopo Sjogren kot Eyovv ovti-La/SSB
avtiodpoata. Olot o1 opoi e€etdaodnKoy Yo TNV EvEPYOHTNTA TOVG EVAVTIA GTOV KUPLO EMITOTO TNG
La/SSB (mentidio 349-364), oto avtiydvo U1-RNP kot tov oyetildpevo pe 1o MAR eritono tng
La/SSB (nentioo 145-164). Ewwd avticdpoto Evovtt Tov tentidiov 145-164 and emdeypévong
0poV¢ amopovminKay e 6THAEG avocoovyyévelos. 'Emetta amd tv avoconoinon tov (Gov e To
nentido 145-164, avyveddnkov edwd 1gG aviiohpato, évavil tov avtoavtiyévov La/SSB
(efoopddeg 3—7), Tov mENTIBIOL TOL ¥PNCIUOTOMONKE Yo TNV avocomoinor (efdouddeg 3-27),
Kot Tov avtoavtyovov RNP (efdopddec 7-20). H amdxpion avt peiddnke otadiokd gTivovtog
o€ yapnAd emineda petald tov efdonddov 27-42 petd v avocomoinon. Ta kexkoboppéva
avTIoOpaTo £vavtl Tov Tentidiov 145-164 avayvopillav e avocoomoTiTtmon kotd Western tnv
npoteivn La/SSB kot éva avtoavityévo poplaxod Bdapovg 70-kD won emédeiov onpovtikn
gvepydnta o avocoeviuuatikh aviyvevon otepedc ¢aong (Enzyme Linked Immuno Sorbent
Assay: ELISA) évavtt g mpateivng UI-RNP. E&dietyn tov avTicopdtov EvavTl Tov TENTIdion
145-164 odnyoboe oe oamorowpny TG OJpootikotnrag £vavit tov UI-RNP oe  opovg
OVOCOTOIMUEV®Y KOVVEAMDY, OAAG Oyl Gg avOpdOTIVOLG 0povg. Akoun, to memtido 145-164
avayvopllotov oe peyaAvtepo Pabpd amd avtodvocovg opovg pe avti-RNP dpactikdétnta ot
ovykplon pe avti-La/SSB-0etikovg opovg, o€ avtifeon e 1o memtiowo 349—364 e La/SSB, 1o
omoio avayveplloTtoy oyeddV UmOKAEIGTIKE amd opovg pe avti-La/SSB evepydtnta. Ta dedopéva
oavtd vmodnidvovv 6tL 1 mepoy] MAR ¢ La/SSB umopel va TuopodoTioel dl0GmOTIOKT
dapopomoinon ¢ andkpiong Tmv B kuttdpwv oto avtoaviryévo U1-RNP-70 pécm poptoknig
pipnons. O mpocdlopiopdg TV PACIKOV GAANAOLYIOV TOL TLPOSOTOVV Kot Sl@VIlovy TNV
aVTOGVOoT Oludtkooio efvarl 110ATEPO. ONUAVTIKOS Yot TNV KOTAVONGOT TV TOHOYEVETIKOV
UNYOVIG LAY GTNV 0LTOOVOGTa.
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EIZATQI'H

Ta avtodvooo voofpota, To 0moio. TPOKAAODVIOL OTO OTMAE TNG OVTOAVOYNG,
yopoktnpilovior omd TNV EUEAVICT]  GUTOOVIICOUATOV KOl  OVTOOPACTIKGOV T
Aeppoxvttdpov. O Zvotnpatikog Epvbnuatdong Avkog (XEA) Bsmpeitar g mpoTumn
GULGTNLOTIKT] OVTOAVOOT) S10Tapay] TOL TEPIAAUPAVEL YOUKES KOl KUTTOPIKEG EMIKTNTEG
avocoroywkég amokpioels. Emmpedler 1o dépua, TG apbpdoelg, Tovg VEQPOVS, TOVG
TVEVLLOVEG, TO VELPIKO GUGTNUA, TIC OPOYOveES HePPpaves Kol oyeddv KaOs Opyavo Tov
ompotog (1).

O ZEA yopaxtmpiletor and v mopaywyn avtooviicopdtov Evavtt tov UT-RNP kat
Ro/La pipovovkieonpoteivikdv (RNP) couridkwv (2). To copurhoko UI-RNP givar to
KOPlO GLOTATIKO TOV HOTIGOUATOG, TO ONOI0 KOTOAVEL TO WHATIGHO TOV TPOSPOU®V
ayyeraeopov RNA (mRNA) oe dpipo mRNA. Mali pe tig mpoteivec Sm, to U1-RNP
nepthapfavel ewwég mpoteiveg (tic RNP 70, RNP A ka1t RNP C) otu omoieg
aAniemdpodv pe 1o pfrovg 164-vovkieotwdiov Ul RNA. Ot mpwoteiveg RNP-70 ot
RNP-A ¢@épovv khaookd potifa avayvopiong RNA (RNA recognition motifs: MARS)
kot deopevoviar dueca oto Ul RNA, evod m mpoteivn RNP-C ocuvvdéetar pe
aAniemdpaoelg mpoteivig- mpoteivng pe v RNP-70 xou pio v mepiocdtepeg ek tov
Sm mpwteivov (3). Tapopowr, To Ro/La copdtio covtifetor amd €va amd 1o T€00epa
pkpd, mhovowo oe ovpakideg hY RNAs (human cYtoplasmic RNAs: avOpomiva
KLTTAPOTAAGHOTIKG RNA), Ta 0moiot GUVOEOVTOL [UT) OLOIOTOAIKG LLE TOVAAYLIOTOV TPELG
npoteivec, ta avtoovityova Ro52/TRIM21, Ro60/TROVE2 kot La/SSB (4). Ot
npoteivec La/SSB kot Ro60/TROVE2 mepiéyovv potifa npdécdeong RNA [€va khaooikd
MAR «omt éva otoryeio TROVE  (telomerase-RO-vault-element), avtictoryo]
enupémovtag TV aueon tpocdeon toug 6to hYRNA, evd 1 Ro52/TRIM21 ooupetéyet
0T0 OOUUTAOKO HEGH aAAMAEmOpAce®V TpmTeivnc-tpmteivng (2,5). H evidomon tov
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Ro/La ocvopnhdkmv elvoal Kupimg KLTTOPOTAAGUOTIKY, OAMA 1  dnuovpyion TOVG
TPOYLOTOTOLEITAL GTOV TTVPTVAL (6,7).

To Ro/La RNP copdtio fswpeitor 11 dadpapatiCer onpaviikd poro otnv Evapén g
AVTOAVOGIOG, KOOMG T ALTOAVIIGMUOTO TOV GTOYEVLOLV TO GOUATIO aVTd eppavifovral
ovvnbmg Tpv TV KAMvVIKY| ekdniwon Tov ZEA kot vopitepa and o avii-Sm aviichpoto
Kat to aviicopato Evavit topnvikeov RNP (pécog 6pog 3.4 ypdvia Evavtt 1.2 xpdvia) (8).
To 1060016 TV acbevodv pe ZEA mov £govv avti-Sm avIicOUOTO 1] OVTIICOHOTO EVAVTL
mopnvikdv RNP av&dver dpapaticd Kotd to £10¢ mov mpomyeital g d1dyvmons g
VOGOV, VTOONADVOVTOG OTL 1] ELEAVICT] AVTAOV TOV CLTOUVIICOUATOV TPOAVAYYEALEL TNV
KAMviKny ekdfAmon ™G vocov (8). Xvykekpiuéva, m KAWVIKY ekdnimon g vocou
oLUTITTEL 0L TOGO pE TNV EULPavVIon TV avii-Sm 1 avii-RNP aviicopdtov, alhd pe v
nadon G EREAviong vémov avtoaviicopdtov. [lpdypatt, o pvbudc epedviong vémv
AVTOAVTICOUATOV £xel Ppedel 6Tt avéavetal otadlakd £m¢ T GTIyU TG d1yvOong Tov
ZEA xal otapatd peténerta (8).

H dwpopomoinon kot evicyvon g avtodvoorg andkpions Bewpeitar 0T emTvy)dveTOL
HECH EMEKTOONG EMTOTMV, MO O0OIKAGIOL KOTA TNV omoic dnpovpyovvtal dukplrol
emitomor mov dgv mpoépyovtal omd dwotowpovpeves aviwpdoss (9,10). ‘Exovv
TEPLYPAPEL OVO TVUTOL EMEKTAONG EMTOTMV: 1 EVOOLOPLOKY| ETEKTAGCT], KATA TNV OToia N
QVTOGVOOT OMOKPIGY| EMEKTEIVETOL OF EMITOMOVS €VTOG TNG 100G TPMTEIVNG, Kot 1M
SWHOPLOKT ETEKTAGT], GE TPMTEIVEG TOL GLYKPOTOVV TO 1010 HOPLOKO GVUTAOKO, OTMG
elvar 10 poticopa kot to copdtio Ro/La. Agv gival akopo yvootd 10 TOG Kol oV 1M
aVTOGVooN amoKplor "HeTamndd” and Eva GmUATIO 68 AALO (SLUCOUATIOKY ETEKTACT)).
Agdopévon 6Tl 1 TAEIOVOTNTO TOV TUPNVIKGOV 0VTOOVTYOVOV 610 XEA givarl mpoteiveg
nov decpevovy RNA Kat ot k0proi Tovg emitomol £xovv malaidtepa xapToypaenOel eviog

twv MAR tovg (omnVv mepintmon tov La/SSB, RNP-A kot RNP-70 avtoavtiydvev) (2),
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HOPLKT] OpOWOTNTA GLVINPNUEVOV aAlniovyudv evidc tov MAR 6o pumopovoe va
CUUUETEXEL OTIG O1001KAOIEG OLOUOPLOKNG KOl OOGMUOTIOKNG Ol(popoToineng g
QVTOGVOONG ATOKPIONG. ZTNV €pyacia avty, peietnOnke n dvvatdtnta tov MAR tov
avtoavtryovov La/SSB va endyst v mopaymyn oviicopdtov mwov oavayvopilovv
ovotatikd Tov copatiov UI-RNP, ki emopévog g wavottds tov va mpodyetl

SWCOUATIOKT ETEKTACT EMTOTMOV.

YAIKA KAI MEOGOAOI

Opoi avOpoOTev

EMoebnoav opoi and 72 acBeveic pe mpotomadic cuvdopopo Sjogren (11), 82 acbeveig
pe ZEA (12), 38 acbeveig pe pevpatoedn apbpitida (PA) (13) kot 55 vy dtopa. Olot
ot acbOeveic mAnpodoav ta Apepikaviko/Evpomaikd kprmpio ta&ivopunong yuw ta
avtiototya voonpota (11-13). Ohot o1 opoi giyav mponyovpévmg eheyyOel yio v vrapén
avti-Ro/SSA kot avrti-La/SSB avtoavticopdtov pe aviiotpoen ovoGonAekTpopopnon
(counterimmunoelectrophoresis: CIE) kot pe avocoonotdnmon, OTmg £xel mponyovueva
neprypagel (14).

XovOeon Kol KaOaPLopog TETTIOIMV

O ypoppikog B kuttapikdg enitomog e La/SSB o omoiog evtomileton gviog tov MAR
avtic  '“TLHKAFKGSIFVVFDSIESA'®, kot o «opog emitonog ¢ La/SSB
YGSGKGKVQFQGKKTKF™  cuviébnkav  oe  poper TOAMATAGV — ovTiyovikédv
nentdiov (multiple antigenic peptides: MAP) ka1 ypnoylomombnkav o€ TEPALOTO
avocomoinong katr ELISA. TTo ovykekpyéva, Té6GEPO avVTiypopo TOV TENTISIOV
ouvoétnkav otov tetpapep] MAP okeletd. To memtido-paptopog IASRYDQL (mov
avtiotolyel oy apvolikn  odAniovyioa 250-257 g yAvkompwteivng gp63 g

Leismania), to omoio emiA&ynike Aoym tov 0Tl £xel 1O 110 Poptio pe to memtiowo 145—
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164, oe pH 7, ouvvdébnke oe popery MAP, omwg 10 memtido 145-164 «at
ypnoyomombnke oav mentidlo-paptopag (ctrl-pep). ‘Evo emumiéov memtido  mov
avuetoyel otov enitono " TLHKAFKGSIFVVFEDSIESA'® cuviétnke oty ehedbepn
LOPPN TOL KOl YPNGLUOTOWONKE Y10 OTOUOVEOOT] OVTICOUAT®V Kol aloAdynom g
dpaotikotTds Tovs. Ol Ta memtidn cvvédnkav Pdaoet g dwdikaciog cdvOeomng
TENTOIOV GE OTEPEN PAOT), AmOUOVOONKAY He Tayxeio VYPN XPOHATOYPUPIN TPOTEIVIG
(fast protein liquid chromatography) kot eAéyybnkav pe eacpoatoypoaeio palog yo v
TaVTOTOiNoN TG AAAnAovyiog Tovc.

Av0oo0moinon KovveMmav

Aéxa, ONAokd Aevkd kovvéMa Néag Znhavdiog, 6-8 efdopddmv, avocsortomtnkav Pacet
TPOTOKOALOV TO omoio €xel malaidtepa meprypaet (15). Xpnowwonombnke 0.5 mg
VOGOYOVOD YOAOKTOTOWUEVOD GE TANPES 0VOGOEVIoYLTIKO Tov Freund (complete
Freund’s adjuvant: CFA) yw v pdT™ 0vOoGOTOINGT Kot U1 TANPES LVOGOEVIGYVTIKO
tov Freund ywu t1g emodpeves avocsonomoeis. 'Eywvav dtadoyikés apoAnyisg mpv v Kabe

avocomoinon Tov (dwv katd tig efdouddss 0, 3, 7, 13, 20, 27, 38 ko 42.

Extipnon g avti-La/SSB kot avti-U1-RNP gvepydtntog

[Mapdybnke n avacvvévacuévn popen oAOKANPOV Tov popiov g avOpdmivng La/SSB
TPOTEIVNG XPNOOTOLDVTAG TN HeBodoroyion TOv £xEl TAAMATEPO TEPLYPUPEL OO TOVG
Troster ka1 ovv. (16) ko ypnoomombnke oe ELISA ocopowva pe évo moloidtepa
dnpoctevpévo mptokolho (17) pe TPOTOMOGELS OTIC GLVONKES EMIOTPOONG TOV
makdiov. TTo cvykekpipéva, o Thokido emotpodnkoay pe avacvvovacpuévn La/SSB
napovoic 6M ovpiog ®dote va omodlotaydel 10 ALTOOVILYOVO KOl VO, OTOUAKPLVOET

omoodnmote popo RNA mpoxepévov va amokalvebovv ot MAR meproyég tov. H
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evepydoTnta évovit tov cvopmhdokov UI-RNP petpnbnke pe pio epmopikd dabéoiun
ELISA n onoia éxet oav Baon kekabapuévo avtoavitydovo (RNP ELISA; IBL, Hamburg,
Germany).

Aoxipaocicg ELISA pe cuvOetikd nentiown

Avarmtoynkav sdwég dokyaoieg ELISA pe memtidir Ko ypnoporomdnkay yo v
aviYVeELON AVIICOUATOV GE 0pOVG avOpOT®V Kot kovveMdv. Ot opoi amd dha T Lo
npotTuTe. e€eTdotnkay Yo TNV evepydtnTd TOovG €vovtl tov menTwdiov 145-164, Tov
nentdiov 349-364 war tov mentdiov-pudptvpa. Ot opol TV acbevaov eEgtdoTnKay Yo
™V evepyOTNTE TOVS £vavTt Tov memtdiov 145—164 kat tov mentidiov 349-364. [Thaxidw
nohvotupeviov 96-mmyaduwv (Costar, Corning, NY, USA) emotpodnkav pe mentidio
eMioTpwoNG dtaAlvpévo og puBuoTIKd dtddvpa avBpakikdv-drttavOpakikov (pH 9.6) oe
ovykévipmon 5 pg/mL. H un g0k 6£6HEVOT TOV OVIICOUATOV OVEGTAAN LE TN XPNOMN
dwlvpatog, To onoio amoteheito amd alfovpivn Pésov opov 2% Papog kat’ dyko oe
puOuoTikd ddAvpe pooeopikdv (phosphate buffered saline: PBS) pH 7.4 (Suhopa
aABoopivng). Axkorlovbmg, mpootébnkav ot opoi amd AvOpwmo 1 KOLVVEA 6TO SldALL
aABoopivng oe apaiowon 1:700 17 1:140, avtictoyyo. Metd and endaon 2 ©wpdvV o€
Oeppokpacio dopatiov, to miakidww g ELISA EemioOnkov tpeic @popéc pe PBS.
[Tpootébnke avticopa Evavtl avocoo@alpiviig avOp®Tov 1| KOVVEAIOD GUVOESEUEVO e
arkaikn eoogatdon (Jackson Immunoresearch, West Grove, PA, USA), og apainon
1:1400 og ddlvpa arPovpivng, ot SOKIHAGIEG e TOVS OPOVG amd AvOpmTO 1 KOLVEM,
avtioTotya, Kot Ta Thakidl enmdotnkay yuo. I dpa. Akolovbmg, ta mnyddia EemAvdnkay
kot wpootédnkav 100 pL vrmootpdpotog p-virpoeavoing (Sigma-Aldrich, Munich,
Germany). Télog, petpndnke n amoppdenon oto 405 nm. H 1ty katweiiov yo tig
JoKIHAGIEG HE TOVS aVOPDTIVOVS 0POVG OPIGTNKE G 1 UECT] OTTIKT TVKVOTNTO GV TPELG
TOTKEG QTTOKAIGELS TOV TPOEKVTTE OIS TIG LETPNGELS TOV OPAV TMV 55 VYLDV 0TOUWV.
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[Tpokeyévov vo amokAelotel n un €101k déopevon kol vo emPefoarwbel n KavotnTo
eniotpwong ota mepdpata ELISA, kdbe mhaxidio yopiotnke ce dv0 pod, 1o éva
eMOTPpOUEVO pe to memtiow 145-164 ko 1o dAAo pe @opéa-MAP kot dodAvpa
aABoopivne. Kaveic amd toug 0pods KouveM®dV dev EUPAVIOE CMUAVTIKY EvEPYOTNTA
évavtt tov MAP-gopéa 1 g aAfoopivng. Xto Telpduota Tov yvay yuo T HEAETN TV
avOpoTvev opav, 2 opol acBevav pe XEA gpodvicayv onpavtikn evepyodtnto VOVt TOL
MAP gopéa 1/kor g arfovpivig Kot amokAeioTKay and TV avaAvon TV 6£doUEVOV.
Amopovoon Tov avOpOTIVOVY AVTICONATOV £vavTl To TenTidiov 145-164aa

Me ypopotoypapioc ocvyyévelng kot T ypNon OTHANG Tpoteivng-A  ceeapdling
amopovodnke olkn IgG and ToVg 0povg TPLOV aGHEVOY Ol 0moiol ElYOV AVTICOUATO
évavtt Tov emtomov 145—-164 g La/SSB. Ta xhdopata g IgG cvopmvkvodnkov kot
emavaiopnnkav oe PBS. Tlapaokevdobnke pio €81k OTAAN  0VOCOGVYYEVELNG
oepapolng 4B evepyomompévng and Ppopovyo kvavio (Pharmacia Biotech, Uppsala,
Sweden), ypnowonoidvtag 10 mg tov cuvbetikov mentidiov 145-164. Amopovabnkav
avTIoOUaTO TAEews y £€vavtl tov memtdiov 145-164 ond 1o tpion KAAGHOTO TOV
aviponvov olMkev IgG odnwg emiong Kot amd 0povg KOvveEM®V To Omolo Eiyov
avocomomnBel pe to memtido 145-164 ypnowomoidviag KAUOOWKES  peBOO0VG
ypoupatoypapiog avocsoovyyévewg (N ékhovon mpaypatoromnke pe 0.1 mol/L HCI-
Gly, pH 2.7). H ovykévipmon tov aviicopdtov petpinke pe t dokipocio Bradford.
Avocoamotinmon kata Western

Exyohopa oamd Odpo adéva kovveMdv miektpopopnbnke mopovcsic SDS  vrd
amodTOKTIKEG ouvOnkeg oe 12% mAKTOUO TOADAKPLAOUSIOL Kol aKOAOVOmG
peta@épbnke oe pepPpdvn vitpoxvttapivng. Ot pepfpdveg epPontiotniay oe pOUGTIKO
dtddopa pe Tris (Tris-buffered saline), pH 7.5, 1o onoio mepieiye 0.1% Tween (TBS-T)
kot 5% vydho yopig Mmapd oféa v 1 dpoa oe Ogpuokpocic dmpotiov, Kol HETH

184



ENMAGTNKAY 0OAOVOKTIO 6TOVG 4°C e avTiopovg kovvelM®V og apaiwon 1:120 o ydlo pe
TBS-T. Ot pepPpavec Eemhbnkav kol akolovbnoe endaon pe aviioodpoto Evavtt IgG
KOvveEMAV cuvdedepéva e arkaiikn eoceataon (1:1,100 oe TBS-T yéia). Akohovbwc,
ot pepPpdveg Eemvbnkav kot ypnopomombnke vrooTpopo nitro-blue-tetrazolium
chloride/5-bromo-4-chloro-3-indolylphosphate ~ (Amersham  Pharmacia  Biotech,

Buckinghamshire, UK) dote va amokaiv@Bovv ot Betikég avTidploets.

AIIOTEAEXMATA

Opowomnra otnv aiinrovyic ko T oopn avapesa oe MARs mov avijkovv og
OLLPOPETIKG AVTOAVTLYOV,

Xoppovo pe v vedbeson pag, pio cuvalvetikn aAiniovyio péoa oty mepoyn MAR
omoio gival cuvInpNUEV 6 TOALG avToavIlyova, Oo pmopovoe va dadpapatiost Evav
POAO OOV EMITOTOC-00MYOC Yol TN SLOUOPIKT KOl SICOUOTIOKT] ETEKTACT] ETTOT®V GTN
GLGTNUOTIKY avToavocic. Meletnoape v opotdtta aAAniovyiog Kot Sopng avéipeca
ot MARs dupopwv avtoavtryovov. Tavtomombnke pio mepoyn opoioyiag oto
Kevipkd koppdtt tov MARs. Av kot o fabpdc opotdnrag e mpmToTaryos Toug SOUNg
ntav pérplog, mowidhoviag amd 35% £wc 60% (Ewdva 1A), dleg ot mepoyég MAR
oynuatiav mopoduoteg tprrotayeic dopég (Ewova 1B) (18-21) ot omoieg Ba pmopodoav
VO, €00OMVOLV TN OLOLGTAVPOVUEVT] OVAYVAOPLIGT TOVS OO avtoaviio®pota. H opdroyn
neployn g La/SSB (apuvo&éa 145—-164) eiye moladtepo yopakInpIoTel amd TV opdda
pag oav £vag B xuttapikdg enitomog mov oyetiCeton pe to XEA (14), o omoiog Asttovpyet
kot oav T Kuttapikog enitonog (22) o€ TEPALATO AVOGOTOINOTG KOVVEADYV.

Ta avricopata mov TapdyONKay 6 KOVVEMO avocomompéva, pe Tov emitomo 145—
164 g La/SSB avtidpovv 1660 pe TNV avrictoyy ZTPOTEIVI] 6060 Kol pPE TO

avtoavtryovo U1-RNP
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Y10 poviého Odwpopormoinong mov mpoteivoope, to MAR g La/SSB umopei va
EUTAEKETOL GTNV EMOYOYN TNG GLTOAVOCNG OTOKPIONG EVOVIL TOV HOTIGOUATOS HECH
poptlakng pipnong. [pokeyévou va peketndei avt n mbavdta, 0voGoTOmGaLE AEVKE
kovvéMa Néag Znhavdiog pe to mentido 145—164 g La/SSB. Ot opol twv KovveMdv

A

.

UisnRNETO (138-157)
hnRNEAZ (147-166)
hnRWPAZ (56-75)
UlsnRMPA (46-65)
U2-ENPB'' (43-862)
Nucleolin (423-442)

2 e e = s

La (SSB) (145-164)

Tuvevortuk] aidajrovyic 6ok I x % G x| l his

B
U2B" RNP Q/)
U1A RNP m
" T
nucleclin \ﬂ
hnRNP ’\ﬂ
La/SSB v/)

Ewova 1. (A) Opodmto ¢ apvo&ikng aAANAOLYING Kot GUVTNPNUEVEG TEPLOYES OVALESTH GTO.
potifa avayvodpiong RNA (RNP1) avtoovitydvav Tov patiodpotog kot GAA®Y avtoavilydovov. Ta
opodroyo opvoEén  avTimpoomnredovTal e  OopopeTikd ypoupata. To cuvvinpnuévo potifo
ouvvaiveong deiyvetan kdtm amd Tig aAiniovyiec. (B) Aopukn opowdtnta tov enitonov 145-164 mov
Bpioketon evidg tov potifov RNP1 g La/SSB pe diio avtoaviryéva. YTepTiOépueveg SopEC TV
neproyd@v RNP1 tov avtoavirydveov U2B" RNP (PDB: 1A9N, [20]), UTA RNP (PDB: 10IA, [19]),
voukieodivn (PDB: 1RKJ, [18]), hnRNP (PDB: 1 x4B), xou La/SSB (PDB: 1ZH5, [21])
anewcoviovtar (ota aplotepd) gvupiokdpeveg oe cvumrioko pe éva opepés UUUo-RNA 10 omoio
&xel Anebel amd ™ douny 1ZHS (amekovileton pe Kitpvo ypdpa). Ot meployec oporoyiag pe Tov
enitono ¢ La/SSB ameikoviCovtal oav KopOELEG LE SIAPOPETIKA YPDOUOATA, KOL TO NAEKTPOGTATIKO
TOVG SuvapKo ometkoviletor ota de€ld (BeTikd QopTia e UTAE YD, APVITIKE POPTi UE KOKKIVO,
Ko 0VOETEPEG TEPLoYEG LE YKPL). Ohec ot dopég £xovv Anebet amd ) Pdon dedopévav PDB.
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ocuveléyOnoav o€ O1Gpopa YPOVIKA Onpeio. TPV Kol HETE TNV OVOCOTOINoN Kol
eMEYYOMKay yioo TV evepydTNTd TOVS TOGO £VAVTL TOL TETTIOIOL TOV YPNCUOTOMONKE Y1
TNV 0voGoToinoT 060 Kot £Evavtt evog mentidiov-paptopa. Bpébnke 611 3 efdopddec petd
TNV TPAOTI AVOGOTOINGN TO KOLVEALL SNIULOVPYNGOV OVIIGOUOTE EVOVTL TOV TETTIO0L UE
T0 0TO10 AVOCOTOMONKAV, TO. OTTOl0L £PTACAY GTO UEYIGTO TNG evEPYOTNTAG TOLS HETAED
tov efdopddwv 7 wor 13. AvtiBétwg, dev moapatnpnOnke evepyodTnTol £VOVTL TOL
nentdiov-paptopa (Eucova 2A).

Emumiéov, pelemoape xatéd mOoOV TA OVIICOUOTO 7OV ovamTOXOnKov £vavit Tov
nentdiov 145-164 g La/SSB eiyav v wavotnta va avayvepilovv v Thnpn popen
TOV AVTLYOVOL OTMG EMioNG Kot TpoTeiveg mov Ppickovtal 6to U1-RNP. Bpébnke 611 tal
TPOTOEUPOVICOUEVO OVTICOUOTA, TOV MTAV KAvd vo avayvopiloov v mpmteivn
La/SSB (tmv efdopddo 3 petd v avocomoinom) eSoleipOniay TPoodevTikd ®g TNV
efdopdada 13. Tnv gpedvion tov avti-La/SSB avticoudtov akolovdnce n mapaywyn
avti—U1-RNP avticopdtov mv gfdopdda 7, ta onoia datnpndnkov o vynid enineda
péxpt v efdopdoa 20 (Ewova 2B). Zovunepacpatikd, n ovocoroinon pe £vay enitomo
Tov avtoavtydvov La/SSB umopei vo 0dnynoet oy nopayoyr aviicoOUdT®mv IKevVOV Vo,
avoyvmpicovy GUGTUTIKG EVOG GALOL ALTOAVTLYOVIKOD GLUTAOKOV, Tov U1-RNP.
[Tpokeyévov va emPBePatmBovv Ta avoTépm evpALaTH EAEYXONKAV O XPOVIKG GEIPLOKOT
0pol TOV AVOGOTOMUEVOV KOVLVEAIDV E OVOCOOTOTUT®MOT Kotd Western €vavtt
ekyvAiopatog BOvpov adéva kovverlov. Tnv efdoudoda 7, eppaviotnke pio {dvn ota 70
kD, n omoia akoiovBovoe emakpipog v Kivntiki Tov avii—-UI-RNP avticopdtov ot

0,TL APOpd 6TOV ¥POHVO EUPAVIONC Kot 6TV Evtacn Tov onpotog (Ewdva 21).
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A Avocomoinen pe Tov emitomo 145-164 ne npeteims La/SSB
1.4 - = OVTIOOATE EVAVTL TOV
-E- 12 menTidion 145-164
B 1 —O— QVTIGAOTE EVOVTL TOD
=] mAeRTIbl0V-papTUpE
I 08
o
o 06
0.4
0.2
[
B
=== avri-La/SSB
—Q— avri-UL-RNP
E
=
0
=]
b
(=]
o
Epéopadss (petd Ty mpadT @vocomoinen)
r

70kD

Efdopdda: 0 3 7 13 20 27 34 38 42

Ewoéva 2. Avoconoinon Kovveldv e tov emitono 145-164 g La/SSB. (A) Evepydtnrta
évavtl oV TenTidiov 145-164 kot Tov MEMTIOIOV-HAPTUPA GE JAPOPETIKA YPOVIKE oTuEia
petd v avocomoinon. (B) Evepyotta évavtt tov avtiydvov La/SSB kot UI-RNP 6mmg
petpndnke pe edkég dokpaocieg ELISA. H avantoén avti-La/SSB avticoudtov (tnv
eBdoudda 3) mponynnke g mapaymyng avii—U1-RNP avticoudtov (efdouddsg 7-20).
(I') Avocoamotonmon katd Western (pe tn ypnorn ekyvAicpatog B0pov adéva KovveALoD)
omov @aivetor M avamntvén kot M eEooBévnon g avti-70kD evepydntag TV opdV
KOVVEMADV ETELTO GO TIV AVOGOTOINGT HE TO MenTiolo 145—-164.

H amopévoon avricopdtov évavtt Tov enitonov 145-164 g La/SSB anokaivntel
TNV IKavOTNTE TOVS Vo, avayvepilovy To avtoavtiyévo UI-RNP pe dwastavpovpevn
avtidpaon

[Tpokeyévov vo SlEPELVNCOVIE TEPATEP® TO UNYXOVIGHO TOV EUTAEKETOL OTNV
avayvopton tov avtoovityovov Ul-RNP oand ovtoaviicdpate oto mpoTtumd pog,
YPNOYLOTOMCOLE TO TEMTIOWO AVTO GE GTNAN OVOGOCLYYEVEWS KO TPOYMPNGUUE GE
KaBapopUd GLYYEVELNS TOV EWIKAV OVIICOUATOV EVOVIL 0VTOV ond TOLG OPOVS TV

VOGOTOMUEVOV KOVVEADV Kol amd opovs achevmdv pe evepydtnTa EVOVTL TOL TENTIOI0N
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145-164. Bpébnie 411 T0 aviiodpota Evavtt Tov tentidiov 145—164 nov mpogpydviovoay
Ao TO OVOCOTOMUEVO KOVUVEALD ovayvapllay Oyt LOvo To TEMTIO0 £VOVTIL TOV OTOiov
kaBapiomkav (Ewdva 3A), adrhd kot to avtoaviryovo UI-RNP (Ewdva 3B). Avtiy
TopaTNPNoN 1oYvE Kol Yoo Tovg opovg acbevov pe TEA, vmodnidvovtag o1t €101Kd
AVTICOUOTO TOV TPOGOEVOVTOL GE Evav cuvinpnpévo eritono g La/SSB éyovv emmiéov
™mv wavotta va  avayvopiloov dactavpovpeve 1o avtoavtrydvo UI-RNP. Ta
kekaBappéva aviiodpota and acbevelg pe ZEA ghéyybnkav Kot 6g avoGoaTOTUTMGN
katd Western évavtt skyvMopdtov and kottapo HelLa. Bpénke ot avayveopilovv
npwteives popakov PBapovg 48 kD kot 70 kD (Ewova 3I'). H ovykpion pe mpdtumovg
opovg £de1ée OTL TG ot {mveg mbhaviTaTa avTioTol ovV 6To avtoavtrydve La/SSB kat
RNP-70. Agdopévov 61t ta KekaBapuéva aviio®poto £vovit Tov mentidiov 145-164
avayvopiCoov 1o avirydvo UI-RNP, avapévoope ot 1o kekabopuéva aviicdpoto EVavTt
tov UI-RNP 8a avayvopilovv avtictorya 1o mentioo 145-164 g La/SSB. Qotdco, 10
GLYKEKPLUEVO TEPANA OEV TPOYLOTOTOU) ONKE.

[Tpokeywévov va peienbel v m avayvoplon emtéonov oto avtoavitydvo Ul-RNP
exteiveTal Ko €KTOG TG opoloyng mepoyng tov MAR, e€etdoape 1o KoTd TOGOV 1M
evepydtnta €vavtt tov UI-RNP og opovg amd avBpdmovg kot Kovvého pmopel va
amoppoenOel amd to mENTiS oV avtictoel 6to MAR (6g GTAAN 0VOGOGVYYEVELNG LLE
10 enMTido 145-164). Bpébnke 011 £nerta amd TV OTOAOLPT TOV OVIIGOUATOV EVAVTL
oV EMTOion 145-164, o1 0pol T®V OVOGOTONUEV®OV KOVVEALDV £X0GOV TNV TKAVOTNTA

va avayvopilovv to avtoavtydvo UI-RNP. Avtifeta, o 0pdg tov acevoig 1, o omoiog
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Evepyomnta tov kekoBappévov avricopdatov fvavtt tov UL-RNP

1
0.9 A
0.8 A
0.7 1
0.6 A

0.5 A
0.4 B Avocoo@aipivn ¥ vylovg 60t

0.3 - 1 2
0.2 A T
0.1

AVOGOTONHEVD  AGOeviig#1  AcBeviig#2  AcBeviig #3

KOUVELL 70kD

B KskoBoppiva avricopato

OD (405nm)

Evepyotnta v kekobappévov avricopatov 48kD
B évavTi Tov TenTidiov 145-164

1
0.9 -
0.8 4
0.7 A
0.6 -
0.5 - ) o
0.4 B Avocos@aipivn Y vy100g d6Tn
0.3 4
0.2 ~
0.1 4

B Kekafuppivo aviicOpato.

OD (405nm)

Avocomompévo AcBzviig #1  AcBeviig #2 Acbsevng #3
KOULVEAL

Ewoéva 3. Extipnomn g evepyottag TV KeKoOopUEVOVY OVTICOUAT®OV EVOVTL TOV TEMTLOI0L
145-164 omd 1peic acbeveic kor ovocomompéva kovvélo. Ola ta  kekabappéva
avticopato avoayvopiliov to UI-RNP (A) kv 1o memtidio 145-164 (B) oe ELISA.
Kekabappéva avtiochpata and 600 acbeveilg eA&yyOnkov EMTALOV KAl GE OVOGOUTOTOTMOT)
katd Western évavtt exyvAiopotog kvttdpov Hela (IN) ko Ppébnke 6t avoayvopifovv
{dveg ota 48kD war 70kD, mov avtiotoryovv ota avtoavtiydve La/SSB kot RNP-70.

nepdotnKe and TNV 10100 GTAAN AVOGOGVYYEVELNS, Ot povce TANP®S TV avti—U1-RNP
evepydmtd tov (Ewova 4). Avtéc o mapatnprioels VTOINAMGVOLV 1oYVPE OTL 01 0POL TOV
AVOGOTOMUEVOV KOUVEM®Y (Tov eAéyybnkav tnv efdoudda 13 petd v mpd™
avocomoinomn)  avayvopiloov v mepoy] MAR tov UI-RNP, aAhd 6yt drhovg
enitomovg tov v avtoavtydvov. Amevavtiag, ot avOpdmvor opol avayvopilovv
ToAATAOVG enitomovs 6to avtoovttyovo U1-RNP, kat €161 1 avti-U1-RNP gvepyodmta

ToVg dgv pmopet va amoppoen et and 1o mentido 145-164. Emmpdcbeteg evdeiEelg mpog
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avtd eMoedtncav and mepdpato avaotoing ELISA, ta onoio katédeitav ot n avti—Ul-
RNP evepydmra tov opdV TOV 0VOGOTOMUEVOV KOVVEAIDV UTOPEL Vo avooTaAel (o€
1060010 52%—-59%) 6tav avtoi enmactovv pe To mentiowo 145-164 (dedopéva mov dev

napovcldlovrat).

Evepyémta tov opdv
évavt Tov UI-RNP

0.8
06 | Xyqpo 4. Extipnon g evepyotntog
04 TOV OpAV TPV Kol LETE TOV KABOUPIGHO
02 1 GLYYEVELNG TOV OVTICOUATOV £VAVTL TOV
0 nentdiov 145-164. H amorowpn tov
el AVTICOUAT®V EVavTL TOL Temtidiov 145—
164  eEoreye v avti-UI-RNP
EvEPYOTNTO TV opOV TV
Evepromre oy nepaopdroy avVOCOTOMUEVOV KOouvEM®Y (eBfdouddo
™G oTiG évavre Tov UL-RNP 13) aAdd  Ox v avti-U1-RNP
“] EVEPYOTNTO. TOL 0pOV TOV 0oBevoic #1.
‘O)ot o1 opoi ko T Tepdopato amd Tig
GTNAEC apoL®ONKOY KATAAANAC OGTE VOl
mEPLEYOLV KOTO TpocEyyion 15 pg/mL
IgG.

0D (405nm)

0.8 q
0.6 q

0D (405nm)

0.4
0.2

T

Tépuopa opod Tépacpa opd
KOOVEMOD avOpdmov #1
efdopada #13

XoyvotTnNTe ERQAVIONS TOV OVTICORATOV ¢évavtt Tov memtidiov 145-164 o
QVTOAVOGOVG 0POVG

21 ovvéyewn e€eTAoapE TN GLYVOTNTO ELPAVIONG TOV OVTICOUATOV EVOVTL TOV TEXTIOIO
145-164 oc O1QOpes OVTOAVOGES VOOOLG, OTMG €mMIONG KOU GE  (QUVGLOAOYIKOVG
mAnOvcpovs. Aviicopoata mov avayvopilovv tov emitomo 145-164 g La/SSB
evtomiotnkav 610 29% tov opav and acdeveic pe ZEA, 39% tov opodv and acbeveic pe
ovvopopo Sjogren, kot 13% tov opdv amd acBeveic pe PA, addd Oyt oe opovg
@VoloAoyIKOV atopwv (Ewdva SA). Avédivoon pe CIE tov evepyotitov TV opdv ©G
TPOG TNV EWIKOTNTA TOV OVTOOVIICOUAT®V Tov eiyav £0e1ée OTL av Kol ovTd To

avtiooOpato  vanpyov téco oe ovti-La/SSB—0Oetikovg 660 kot oe avti—-RNP-Ogtikovg
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opovg, M evepyoTNTd Tovg NTav VYNAOTEPT o€ RNP-Oetikovg opovg (t = 4.07, P =
0.0002), kdtt 0 omoio amavtdtor kKupimg o acbeveig pe XEA (Ewdva 5SB).

[Tpokeywévov vo e€etaotel 10 MPOPIA TG EVEPYOTNTUG TOV OVTOAVIICOUATMOV GTOVG
0povG TV achevdV He TEPIOGATEPES AEMTOUEPELES, VTTOAOYICAUE TNV EVEPYOTNTE TOV
opdV avtdv £vavit tov mentwiov 145-164 g La/SSB kot tov oyetildpevov pe
npotonadés cHvopopo Sjogren kvprov emitomov g La/SSB (memtido 349-364) o¢
ovykplon pe TG evepyotnteg mov eiyav egetaotel pe CIE. Bpébnke o6tt ov opoi tov
acfevdv PUmopovoaV Vo YOPLGTOVV G 3 OpAdES: (o) 0pol UE OVIICOUATO £VOVTIL TOV
nentdiov 349-364 povo, (B) opoi mov iyav aviicodpate T060 £vavtt Tov mentidiov 145—
164 600 kat évavtt Tov Tentdiov 349—364 kot (y) opoi OV EYOV AVIIGMOUATO EVOVTL TOV
nentidiov 145-164 povo (Ewodva 6A). A&ilel va onpeimBel 611 dhot ot opoi g opddag y
ntov avii-RNP Betikoi, evd ot opoi mov avikav otig opddes (a) kot (B) Nrov ovti-
La/SSB Oeticoi. Enopévamc, n vmapén aviicopdtov Evavtt tov tentidiov 145-164 yopig
v tavtdypovn Vmopén ToV avticopdtov Evavit Tov mentidiov 349-364 amotekel
povadiky wwmmta tov avti-RNP fstikdv opdv. H e1d1kdmto TV avtoaviicopdtov
emPePfarddnke mepetaipo pe edwkég avri-La/SSB kot avti-U1-RNP doxipacieg ELISA

(Ewova 6B).
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A Evepyoétnta évavrtt Tov wertidiov 145-164

¢ mpoteivng La/SSB
29% 39%
1.5 .
g 1.0 )
E .. s 13%
0.5 .z e .
(@] s, 0t .. 0%
-;..:,gi?.::---?:??::.:.---..?r:::.----..:.‘---.
cpres M+ il st 2Ry
0.0-l—aayeus =t -
Acbeveic  AcOsveic  AcOecveigpe  Yyusig
pe ZEA e odvépopo Peoporocidn napTupss
Sjogren ApBOpitda
B
Evepyotnta évavtt Tov nentidiov 145-164
m¢ mpmtsivng La/SSB
1.0 *
i ®e0
—_— - LY ®e
£ . *
c LYl
[Tp] 4 L esesses S
g . f°
< 0.57 Coe R rLAS
(=] - —r: o
o | ... — o
X
A LY °
r oq®
0.0 oot A ——
poi OeTikol Yo Opoi Oetioi Yo

avti-La/SSB avticopata avti-U1-RNP avricopata

Tyqua 5. (A) Zoyxvotnto gLEAVIONG TOV OVIICOUAT®OV €vavtl tov mentidiov 145-164 o¢
VTOAVOGOVG 0povG 0o aobeveig mov mdoyovv amd LEA, Tpatonadéc chvdpouo Sjdgren, 1 PA
Kot vy atopa. (B) AvdAvon twv evepyotitev TV opdv €vavtl Tov memtdiov 145-164
avaAoyQ LE TNV EOIKOTNTA, TV QLTOAVTICOUATOV TTov eppdvicav og CIE. H evepydtra Evavtt
tov mentdiov 145-164 Ppébnke vo eivor vymidtepn oe opovg Betikovg yio avti-U1-RNP
aviiodpoato (P = 0.0002).
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A Evepyotnro évavtt Tov nentIidoiov

349-364 ko 145-164 T mpoTeivyg La/SSB
1.2

B 349-364
— 0145-164

OD (405 nm)
o
()]

0.4 4
0.2
O - T T
AN <t o] ~ o © N~ (o] <t N
(o2} N [ap] ~— D [e0] o — o AN
N © o N © N © ™ <t <
= 2 2 ¢ 2T I 2 T 2 £
o _/ \ J
v ] Y i
Opoi BcTikoi Y10 avti-La/SSB avricopata  Opoi Oetikoi y1a
ovti-U1-RNP
UVTICONATO
B r r e r
Evepyémnta évavr tov rpoteivov UT-RNP ko La/SSB
1.6 =
14 4 BU1TRNP
—~ 1.2 1 OLa/SSB
E 1
S 08 -
< 0.6
o
O 04 -
0.2 4 I
0 -

.

o < — o © N~ o < N
o N - o) © o - o N
~ © N~ © N © 1) < <
< < < < < ™ < ™ N
- - - - - - - - -
Opoi 02fikoi 10

Opoi OeTikoi Yo avti-La/SSB avrichpota avti-U1-RNP

avVTIoONITA

Zyqpa 6. Evepyotnto avTmposORELTIKOY 0pdV EVOVTL ToL enitonov 145—164 mov oyetileton
pe 10 MAR xot Tov kOprov emitomov 349-364 tng La/SSB (A) énwg emiong kot Evovtl Tov
avtoavtryovov UT-RNP kot La/SSB (B). H vmopén tov aviicopdtov Evavtl Tov Tentidiov
145-164 yopic va vmdpyovv aviiodpate £vavtt Tov mentidiov  349-364 eivar éva
YOPAKTNPLOTIKO TOV OMAVTATOL OMOKAEIGTIKG 68 0povg Beticovg yio. avti-U1-RNP avticopota.
Ot Betwcoi Yoo avti-La/SSB avticdpote opol pumopodv vo mepéyovy €ite UOVO aVIIGOUATO
évavtl tov mentdiov 349-364 cite oviiodpoto Evovit tov mertdiov 349-364 poli pe
OVTIOOUOTO £VAVTL TOVL TENTIOion 145—164.
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XYZHTHXIH

H dwpopomoinon twv avtooviicopdtov oto XEA £xel ev uépet Soca@nviotel LEGH TOL
TPOTEWOUEVOD UNYAVIGUOV TNG €VOO- Kol dlapoplakng enéktaons (9,10). O unyaviopog
TG pmopel va eEnynoet v Hapén SPOPETIKAOV OUAI®V AVTOOVTICONATOV 610 ZEA
(évavtt tov patiodpatog kot Twv hY povoukAeonpmTeEiVIKOV GUUTAOK®V), 0ALG OYL TN
GEPLOKT  EUPAVIOT]  QVTOOVIICOUATOV  EVOVIL  ODTOAVILYOVOV 7OV  OVIKOLV  GE
SlQOpPeTIKE  pakpopoplokd copmioka. Ta  amotehéopato TG mTOPOVLGOS UEAETNG
apExovv evoeiEelg 6Tt P cuvinpnpévn aAiniovyio vtog tov MAR tov avtoavtrydvov
La/SSB pmopei v emdyst avticopate to omoia avoyvopilovv pe deTOLPOVUEVN
avtidpaon ovotatikd Tov copumidokov UI-RNP.

Apywd moapatnpnioape 6t 100 MARS Tov aviKouv o€ SUQPOPETIKA OVTOAVTIYOVOL
V100ETOVV TOAD TOPATANGIEG TPLTOTAYEIS OOUEG (AmOPUITNTEG YO TNV OAANAETIOpAON|
toug pe pope RNA) kot meptéyovv por cuvinpnuévn alinAovyio 6To KeVIpikd Tovg
koppdrt. Tapott n mpoteiv Ro60/TROVE2 éyel meproyéc MAR, o Babuog opotdtmrag
™™g aAAniovyiog tovg pe 1o MARs tov ovotatikdv tov UI-RNP copmdokov sivar
LKPATEPOG GE GYEOT LE TIG avTioTOLXES TTEPLOYES TOL avtoavTiydvov La/SSB. Emmiéov,
n cvvinpnuévn aainiovyio tov MAR g La/SSB éyet malaidtepa yopakmpiotel and 1o
ePYacTNPLO pag cav évag B kuttopucog/T kuttapikdg enitonog mov oyetiCeton pe 10 TEA
(14,22).

Ta Kovvélo mov avocomombnkav pe to mentido 145-164 g La/SSB napnyayav 1660
avti-La/SSB 600 kot avti-UI-RNP aviicopoata oe dvo Prpata, pe to avti-La/SSB
AVTICOUATO VO Epeavifoviol TpmTa, Kot vo. akoAovbel 1 mapaymyn tov oavii—U1-RNP
AVTIOOUATOV. AOY® TOVL 0Tl 01 cuVTNPNUEVES TePoyEés MAR tov avtoavtiyévemv La/SSB
kot RNP-70 dtapépovv onpavtikd g mpog v aptvolikn toug aAlniovyio, o0ev TpoKalel
ExmAnén Ot amouteiton Eva YpoviKo SLAGTNHO OCTE TO OVTICOUATO £VOVTL TOV TETTIOIO0N

195



145—-164va mpocappocovy v edotnTd Toug 6to UI-RNP. H gpgdvion aviicopdtov
nov otoyevovy To U1-RNP pnopei eniong va e€nynbei amd Eva S109opeTikd punyavicpud o
omoiog mepthapPavel TNV €VOOLOPLOKY ETEKTAOY] GE KATOOV GAAO UM TOVTOTOUUEVO
emitono g La/SSB ka1 va axoiovbel n avayvodpion tov UI-RNP pe dactavpovuevn
avtidpaon. [Ipokeyévon vo ducaenviotel 0 UNYoviopog avtds, amopovombnkay e
avTioOUaTo £VavTt Tov Tentdiov 145—-164 amd avocomompéva kovvéla kot Bpédnie ot
avayvopillav to ULI-RNP pe dactavpovpevn avtidpaon. Emmpocheta, npoxeipévon va
QTTOKTHGOVUE CAPEGTEPT] EIKOVA TOV UNYUVIGLDV TNG GVTOUVOGIOS, ATOUOVAOGOUE ELOKH
avtiooOpato Evavtt tov mentwdiov 145-164, amd opovg acbevov pe XEA. Ta
avToaVvTIo®poTo avTd avayvopilov emimiéov to UI-RNP. Tlapdtt téc0 o1 opoi amd
Kovvéla 660 kal amd avOpdmovg avayvopilav o avtoavitydvo U1-RNP, n evepydtntd
TOVG OLEPEPE MG TPOS TN dVVATHTNTA OTOPPOPNONG TG Ao To Tentidw 145-164. Etot,
01 0poi Ad AVOGOTOINUEVO KOVVEMO EYOVOV TV EVEPYOTNTA TOVG UETE TO TEPUGIA TOVG
Ao GTNAN AVOGOGLYYEVEWNLS 6TV oTtola siye ouvdebel To mentido 145—-164, kdtL mov dev
ocuovéfave otovg avBpmdmvovg opovs. Ta  oamotehéopata  avtd  mOoavoTaTo
avtikatontpilovv Tov TEPLOPIGUEVO PaBUO avayvdplong EMTOT®V 6To KOVVEALD (1) omoia
opeiletal 6€ O10GTAVPOVUEVEG AVTIOPAGELS He TNV opdroyn epoyn Tov MAR) kot v
AVOYVOPLOT TOAMOTA®Y EMTOT®OV amd TOvg opovg acbevav pue TEA. EmmAiéov, ta
EVPNUATO OVTE GLVASOVV LE TPOTYOVUEVEG LEAETES TTOV OVAPEPOLY OTL OTAV TO TENTIOO
OV YPNGLUOTOLEITAL Y10, avocsomoinon £xel xaunhiov Pabuov opodtnTo aAAnAovyiog pe
£Va AVTOOVTIYOVO VTTAPYEL TEPLOPICUEVT] AVOYVAPLOT EMLTOTMV TOV OVTOAVILYGVOL QVTOV
(23). Ze avtn TV TEpinTOON amorteiton Eva emmAéov PApa (Yo Tapddetypo, opipovon
GLYYEVEWG TV AVIICOUATOV TTapovsio Tov avtoaviydovov Ul-RNP) dote va vrapEet

dPOoPOTOINGN TNG LTOAVOOTG UTOKPLONG G TEPLEGOTEPOVG ENitomovs Tov U1-RNP.
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Avtoovticopata £vavtt Tov Tentdiov 145-164 evtoniotnkov 610 39% TtV acBevdv mov
Tacyovv ond TpmToTabEG GVUVOpOUO Sjogren Kol G pio JKPY VITooUddd aclevdv Tov
ndoyovv amd PA. Qotdco, ot avii-RNP Betwcol opoi, mov amavidviar xvpiog oe
acBeveic pe ZEA, €deiéav onuavtikd vymAidtepn evepydTnTo AVIICOUATOV £VOVTL TOV
nentdiov 145-164 o oyéon pe tovg avii-RNP apvntucovg opovg. Ot opoi avtoi dev
elyav gvepydtnta vavtt Tov enitomov 349-364, o onoiog £xel maiaidtepa YOPAKTNPLOTEL
ocav 0 kvplog enitomog g La/SSB kot €£yel ovoyetiobel pe 10 mpotonabic cHvopopo
Sjogren (14). [1pénet emiong va onuelwbel 6Tt avtoi ot opoi Ppédnkav 6Tt lvan apvnikol
yw avti-La/SSB avticopata og CIE, yeyovdg 1o onoio mibavdtata vrodniovel gite pua
TEPLOPIGUEVT] AVAYVOPLOT ETTOTOV EVTOG TOL avtoovityovov La/SSB, n onoia dev eivar
wovn va mapdéet avtidpaon avocokadilnong oty CIE 7 kdAloyn tov emtonov and
hYRNA mov sivor mpocdedepévo oty neployn MAR g La/SSB, oe dokipacieg mov
YPNOYLOTOLOVV TO GVILYOVO GT PLGIKT TOV dapdpewon (24).

Ta mepopatikd poag dsdopéva vroopilovv oxVPA T0 VIOBETIKO TPOTVLO TOV ElYE
npotabel mpwv kamowr ypdvie amd T Monneaux kot Muller (9,25). Zopoova pe to
TPOTLTO AVTO, [ CLVOLVETIKT] aAlnlovyic Tov MAR pmopei va odnynost v enéktaon
EMTOMMV OTIG TPMTEIVEG TOV HOTICOUATOS MEGH HOPWKNG pipnong (25). Ze avtd to
mlaiclo, ot Monneaux kot Muller £€d€1i&av 611 1 0voGOTOINGT KOUVEM®Y pE €VO, TETTIOO0
mov oviotolyel otov emitono 131-151 mov Ppioketar evidg tov MAR g RNP-70
UTopoVoE VO 0ONYNOEL GTNV TAPAYOYT OVTIGOUAT®V TO. 0ol avayvdpilov, TEPAV TOL
avtiotolyov avitydvov, katl to cvotatikd RNP-A, RNP-C kot Sm-D tov cvopnhdkov Ul-
RNP (26). To avtioopoate oavtd elyav v wKovomnta  vao  avayvopiloov pe
dwotavpoduevn avtidpaon memtidoww mov aviiotolyovv ota. MARS  SlopopeTikdV
TUPNVIKOV cvtoovilyovev, 6nwg to RNP-70, to RNP-A kot to hnRNP-A2 (26).
2oppmva pe 10 mpdtuomo avtd, 1o MAR ekkwvel v eméktaon g VOGOAOYIKNG
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amokplong o€ OAOKANPN TNV TPOTEIVY (EVOOUOPLOKT EMEKTAON), OKOAOVO®G M
OLVOGOAOYIKT OTOKPIOY| EMEKTEIVETAL UE GVYKEKPIUEVO TPOTO GE GAAEG TPWOTEIVEG OV
nepEyoov MAR(s) ko, tehkd, oe mpoteiveg mov dev mepiEyovv kavéva MAR alhd
ovvevtomilovtal 610 1010 cVpmAoko (Swpoploky eméktact). Méypt onpepa, vrdpyovv
TEPARATIKG dEOOUEVA LOVO Y10 EMEKTACT EMTOTOV PES® TV MARS Ttpog mpwteiveg Tov
LOTICOUATOG TOV GLVOLOVTAL PLGIKE HETOED Tovg. Ta guprpata TG TAPOVGS HEAETNG
TOPEXOLV Y10 TPMTN QOpa amodeitelg 6T umopel va VITEPEEL KOl O10GMUOTIOKT] ETEKTACT
NG aVoGOoAOYIKNG amdKplong pécm Tv MARSs. To mpotevopevo tpdtomo pmopel emiong
Vo Qappootel Kol 6e GAAOVG EMITOTOVG “00MYOVS” OTMG £lvat 1| TAOVGLU GE TPOAMVEG
neployn PPPGMRPP  mov mepihapfaver évav  emitomo mov avoyvopiletor pe
dwotavpoduevn  oaviidpaon, O 0moiog vmApPYEL O  OAPOPE  CVTOAVIIYOVO TOV
LOTIGOUOTOG KOl £YEl TPOGPATO TALTOTOMOEL GOV Evag apy KOS 6TOYOG TNG YVIIKNG
avtodvoong amdkpiong Evavtt Tov RNP otov ZEA (27). Ze avtd 1o mhaicto, ektdg g
EVOOLLOPIOLKNG KOl SILILOPLOKTG ETEKTACNG, 1] VTOAVOGT OTOKPLOT LPOPOTOLEiTOL HECH
LOPLOKNG LipMons KopPik®v aAAnAovy OV, ot omtoieg eival Kotvoi 6tdyot otov ZEA.

2UVOAIKA, To ®G Ave dedopéva vtodnidvouv o1t 1 meproy] MAR g La/SSB pumopei va
nmopodotnoel 1 dwoopatwok] B kuttapwr  dweopomoinon oto  UI-RNP,
emPepfardvoviag ™ onpocic g mepoyng MAR o610 povomdtt Tov yeyovot®mv mov
odnyobv oV avtoavocio. otov ZEA. O mpocdlopiopog Tmv Pacik®v aAAnAovy OV Tov
EVEPYOTTOLOVV Kol 10nmVIovV TIG 0VTOAVOGES dlepyncieg eivat 1dtaitepa oNUAVTIKOS Yio.
TNV KoTavonon ToV apyiKoVv YEYOVOT®Y GTNV 0DTOAVOCT| OldKPLoT Kol TO GYedoUd
EWVIKOV OEPATEVTIKOV OTPATNYIKOV IKAVAOV VO, TOPEUTOOIGOVV TOV KOATOPPAKTN TNG
EMEKTAONG TNG OVTOAVOOTG Omokplong (mov AouPaver ydpo kotd v eE€EMEN g

VTOAVOGNG OTTOKPLOTG).
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EYXAPIXTIEX
Ot ovyypageig evyaptotovv Tov Kadnynti X. M. Movtednovlo yio TNV €T0IKOSOUNTIKY

ovlftnon tov aApBpov kat T CLUPOVAEG TOL TTaPETXE.

AHAQXH
O1 ovyypageic Snhdvouy OTL OgV £XOVV AVIAYOVIGTIKA CLLEEPOVTA, OTWS avTd opilovtal
and 10 Molecular Medicine, | GAho. GOPEEPOVTO TOL B0 pTopoVoAV Vo EXNPEAGOLY Ta.

amoteAécOTO Kot T 6VCNTNON oL avaeEPONKAV G 0VTH T ONUOGievoT).
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YVoYETION THS AVUAOYIOS TOV LOOTVTIKAOV:UVTI-IOLOTUTIKAV UVIICONATOV PE TNV
OTOTEAEGPOTIKOTNTA TNG &VOoQAEPlag Oepameiog pe avooocarpiviy Yo TV
TPOAMYN TG EMAVERQPAVIONS TOV GUVOEOMEVOL NE  GVTOOVOGIN GLYYEVN
KOATTOKOLALIKOV UTTOKAEIGHOV

[odvvng I'. Povtoog, Nikdraog X. Kvpuakiong, Deborah M. Friedman, Carolina Llanos,

Robert Clancy, Xapdiaprog M. Movtconoviog, Jill Buyon, ABavaciog I'. TCovgac.

IHEPIAHYH

Zkomog: O Zuyyevrg KoAmokolhlakog AmokAelopog (2KA), amoteAel kAwik ekdnAwaon tou
VEOYVIKOU AUKou, oxetiletal pe UNTPLKA avti-Ro/SSA kal avti-La/SSB autooviiowpata Kat
enaveudaviletal oto 18% twv enNopevVwWY Kunoswv. H mapoloa peAétn SLe€nxdn pe okomod va
efetaoel tnv enidpaocn tng avaloylog LSloTuTikwy:avti-tdlotumkwy (16:avti-18) aviliowpdtwv
otn duvatotnta Tou €xel n evlodAEBLa avoocoodalpivn (EDAZ) mou xopnyeital katd tn
SLAPKELO EMOUEVWV KUAOEWVY Vo TTPoAAUPBAVEL TNV avamtuén KA.

MéBoboL: Meletricape 16 avti-Ro/SSA kal avti-La/SSB Betikég eykUoug amd tn UeAETN
Preventive IVIG Therapy for Congenital Heart Block (MpoAnmtiky @epamneia pe EQAT yia tov
Zuyyevy KoAmokolAlako ATOKAELONO), oL OTtoleg elxav LOTOPLKO yEVWNONG TALSLOU LE VEOYVIKO
AUKo. Zg 3 amd TG UNTEPEG, N KUNoN KAtéAnée otn yévvnon matdlov e veoyvikd AUko (2 pe KA
Kal 1 pe epuBnua). EANdBnoav ostplokd Seiypata opwv amod OAEG TIC UNTEPEG OKPLRWE TIPLY TRV
xopriynon tng EDAI katd tn Stdpkela tng KUnong kot afloAoyndnkav ylo thv Tapoucia
QVTIOWHATWY €vavtl Tou KUplou B kuttaplkou emitomou (apwvoééa 349-364) tng La/SSB
(L6LoTUTOG) KOBWE KAl TWV AVTL-LOLOTUTIKWY TOUG OVTLOWHATWV.

AnoteAéopata: Emerta amd tn Bepameio pe EQAZ, o tithog twv avti-La/SSB(349-364)
avtlowpatwy (I6) otov 0pd pewwbnke oto 80% TwWV UNTEPWY, KAl O0TO 60% TWV MEPUTTWOEWY
napatnpeninke pa avénon twv avti-16 avilowpdtwy mou otpeédovtal EVavTL Twv ovti-La(349-
364). H avaloyia 16:avti-1§ avtlowpdTwy ATav onUavtikd uPnAdtepn o UNTEPEG TWV OMOLwY
Ta adLd avémtuéav VEOYVIKO AUKO OE OXECON ME TIC UNTEPEG TOU yévvnoav LYLEG Ttadl (P <
0.0001). H amopdaxkpuvon Twv avti-I6 avtiowudtwv alénoe CNUAVTIKA TNV evepyOTNTA TWV
QVTLOWMATWY évavtl Tou emnitonou La/SSB(349-364) otoug opolc Twv 5 armd Tig 7 UNTEPEG Tou
eAéyxOnkav. OAa ta napackevdopata EQAL eAéyxBnkav yla tnv evepyotnta twv 16 kot avti-16
avilowpdtwy. H EQAZ 1ou mpoepxdtav amnod MapocKEUAOUOTA TTOU Xopnyndnkav og UNTEPEG
mou yévwvnoav uylEg matdl eiyav pia avadoyio evepyotntog 16:avti-I6 avtiowpdtwy <1, ot
avtiBeon He auTEG Tou Yopnyndnkav oe UnNTépeg mou yévvnoav maldl to omolo sudavioe
VEOYVIKO AUKo. MpooBrkn twv mapookevoopatwv EMAT otoug pNnTplkoUG opolg auénoe
TEPETALPW TNV EVEPYOTNTA TWV AVTI-LOLOTUTIKWY QVTIOWHATWY (€wg Kat 4.7-popEg) oe 11 ek Twv
13 aoBevwv Tou peletnOnKav.

Zulntnon: H napovoa slval n mpwtn HEAETN otov dvBpwrto mou Seiyvel otL n EQAS enmnpedlet
10 16/avti-16 Siktuo £vOG cUYKEKPLUEVOU TTABOYEVETIKOU auToQVTIOWHUATOG. ELSIkdTEpQ, Seifape
otL n xopnynon EOAZ suobwvel TNV avti-16 andkplon o eykloug e avti-La/SSB avtiowpata.
Mia vnAn avaroyia I8:avti-16 avtiowudtwy T6éco oto napackelaoua tng EQAZ oo kal oto
UNTPLKO 0pO Wmopel va eénynoel thv amoucia emidpaong tng EDAY oto va sumodicsl tnv
eNaveUdAVLON VEOYVLIKOU AUKOU OE OPLOKEVEG TIEPLITTWOELG,.
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EIXATQI'H

O Zvuyyevig Kolmokothakog Amoxielopdg (XKA) oamotedel pio mpodTtumn katdotoomn
TAONTIKG ATOKTOVUEVIC OVTOOVOCiaG, M omoila oyetiletal 1oyvpd He ™ UETOPOPE
ITpKaV ovocsoo@opvav taéews v (IgG) évavtt tov pipovovkieonpoteividv Ro/SSA
kot La/SSB péow tov mhakovvta (1). O XKA omotehel pio kapdioki €kONA®ON TOL
EMOVOUALOUEVOL GUVIPOLOV VEOYVIKOD AVKOV, TO 0moio &ivol €va GOVOAO KAMVIKGV
EKONADGE®MY TOL ATOVTIATOL GE VEOYVA TOL YeEvViOnKav amd pntépeg pe avti-Ro/avti-La
AVTIOOUOTO, Kol Uropel vo mepthapPavel deppatikd ephnuo 1, ToAD GTAVIO, OUOTIKEG

N NIATIKEG AVOUOAES 01 0mtoieg BeATidvVOVTOL LE TNV TEPOdO Tov Xpdvou (2, 3).

O XZKA amotelel v mo cofopr] €kONA®ON TOL VEOYVIKOV ADKOL Kol Umopel va
TPOKOAEGEL LOVILES KOl GVYVA ameNTIKES Yo T Con PAAPec oty epfpukn kapdwd. H
enintoon tov LKA oto Toudd unTtépmv mov £YovV To. TOOOYEVETIKE OVTONVTIGOUATO,
Kopaivetoar avapeoa oto 1% kot 2% (4, 5), alhd T0 TOCOGTO EMAVEUPAVIONG GE KUNGELG
oV £MOVTAL TNG YEVVNONG Todoy pe veoyvikd Aoko eivan ~18% (6-8). daivetor 6tL N
TOPOVCIN TOV UNTPIKAV AVTICOUATOV €ivol pio avaykaio, adld oyt tkavi, covonkn yu
v avantoén tov KA. To mepifdliov g untpag, epfpouikoi mapdyoveg (.. yovidia,
UKEC MOWUDEELS), Kol UNTPIKOL TopAyovTeg (TT.). VTapEN GUYKEKPLUEVOV OVTOOVTIYOV®V)
(9) 1 n oanovoio &vog evepyod AVTI-IO10TLTIKOL OIKTOOV TO OmOi0 OTOYEVEL TOL
nafoyevetikd avtoaviicopatae (10) Exovv mpotabel cov cuumaPAyOVTEG GTNV OVATTTVEN
YKA. Xe mponyoduevn HEAETN, GE pia TPOOTAOELD Vo H1060PNVIGTEL 0 POAOG TOV SIKTHOL
aVTOV GTNV aVATTVEN VEOYVIKOD AVKOV, GEIOMOYAGAUE TO 1310TLTIKO/AVTi-I010TVTIKO
(I8/0vti-18) dikTvLo TOV AVTICOUAT®Y OV GTOYEVOVV TOLG KVPLovg emitorovg T La/SSB

(10). Zvumepdvope 6tL 1 Ymopén avti-16 avTticoOUdTOV £vavil TOV OVIIGOUATOV TOV

203



otpépovtar evovtiov g La/SSB umopei va mpoctatéyel 1o EuPpuo mapepmodiloviog ta

TAOOYEVETIKA UNTPIKE VTOAVTIGOLLATO.

XMV TpovGo HEAETN) TOV UNTEPOV TOL TNPOV HEPOG otnv pHeAétn [lpoinmrukng
O¢pamncioag pe EQAX yuo tov Xvyyevny Kolnokothokd Amoxielopd (Preventive IVIG
Therapy for Congenital Heart Block: PITCH study), a&lohoynoape v enidpacr g
Oepanciog pe EOAX oto diktvo tov [6/avti-16 aviicopdtov évavtt g La/SSB. Bpétnke
otL, av kot n yopynon EPAZX oe 6d6celg otig omoieg ypnoyomoteitoal cav Bepameio
AVTIKOTAGTAONG OVTICOUATOV dev eumodilel v emavepedvion KA ocvvoiwd (11),
aAlaler onpoviikd to diktvo Ttev  [d/avti-Id maboyeveTiK®V ALTOOVIICOUATOV,
avédvovtag v avti-16 andkpion evavtiov tove. Emiong, deiybnke o611 oe gykvpociveg
Tov KatéAn&ov otn yévwvnon vyovg modov, 1 avoroyio tov [8:avti-16 avti-La/SSB
AVTICOUATOV GTO UNTPIKO 0pd NTOV GNUAVTIKA YOUNAOTEPT GE GYéomn e TNV avaloyio

7OV TALPATNPNONKE GE EYKVLOVE OV YEVVIOOV TAdi PE VEOYVIKO AVKO.

AXOENEIX KAI MEO®OAOI

MANBuoNAG peA€Tng.

Meta&b tov lavovapiov 2007 kot tov lavovapiov 2009, 21 yovaikeg Ehafav pépog o
pehétn PITCH, pio ovouytr), TOAVLKEVIPIKY, TPOOTTIKN KAVIKY HEAETN pE £3pa TIg
Hvopéveg TloMteieg, apotov mapeiyav eni yvodoer cvvaiveon. o ) cvppetoyn ot
HEAET MTOV OmOpOiTNTO VO TANPOVVTAL OAQL TO TOPAKAT®O KPUNPo €ooy®wyng: 1)
motonoinon g vrapéng avti-Ro/SSA f/kar avti-La/SSB avticopdtov, 2) n vmoapén
10TOpIKOY  kKvmong madtov pe XKA  (omoovdnmote Pabpod, miotomompévov pe
NAEKTPOKOPIOYPAPTLLOL EPOGOV TO Tadl YevvnOnke {ovtavo /Kot pe vIEPNYXO KOPOdg

N/Kat 1otohoyiKd evpiuoto €6v vaqpée euPpuikdg BGvatog) M/Kal YOPAKINPLETIKO
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epuONUO veoyvikoD AKoL (SlomioTmpévo pe depuatoroyikn a&loldynon 1/Kot evpnpata
Broyiag), kat 3) Tpéyovca evdoprtpla komon <12 gfdouddmv, pe PUOIOAOYIKS epPpoikd
KopOwKO TOAMO Kot @UoloAoywKr] doun kapdwds. Ta  kputnpu  AmoKAEIGHOD
nephapfovay 1) tpéyovoa Aqyn tpedvildvng oe docoroyion >20 mg/muépa 1 TpExovca
Mmyn oegapebalovng oe omowadnmote docoroyia, 2) emineda ovococeopivng TaEEMS o
KAT® TOV QUGLOAOYIKGOV TIUAV Y10, TO EPYOCTNHPLO TOL JEVEPYOLGE TOV EAeyY0 N 3)
TOPOVGI0 OTOLMVOINTOTE OOUIKADV AVOUAADV TG EUPPVLIKNG Kapdldg mov Ba propodoav
vo. mpokaiécovv XKA, Onmwg L-petdbeon tov peydhov oyysiov, EAAelupo  ToL
KoAmokotlakod dwepdypatog (AV), 1 etgpotadio. Ex tov 21 yovoikdv mov
ooppetetyav, vnpée o AavBaouévn emhoyn. H ocvykekpipuévn acbevig sixe avtdpon

amofoin 9 efdouddeg mptv TV Evapén ToL TPOTOKOAAOD TG UEAETNG.

EMobnoav ceprokd dsiypata opod amd tig 20 untépeg mov OAOKANP®GOV TV HEAETN
PITCH. Tpia éuppoa d10yvdOTNKAY UE TPOYOPNUEVO KOATOKOIAMAKO OMOKAEIGUS (KaTd
11§ gfdopdadec khmong 19, 20, kot 25). ‘Eva €€ avtdv mpogpydtav amd pntépa apvnTikn
yw oavti-La/SSB avtichpata. And to 17 modd mov dev gppdvicav LKA, éva veoyvod
(mov mpoepydTaV amd untépa Betikn Yo avti-La/SSB aviichpata) tapovcioce epbomua
AOY® veOyVIKoL ADKoV Kot cuvopopo Sweet. Ot opoi twv 4 umtépv Ppénkav apvnrikol
yw avti-La/SSB aviicopata (ypnoiponoidviog pio epmopikd dtobéoun dokipocio) Kot
noapovoialav eldylotn evepydtnTa EVOVTL TOL KOPLov emtoémov g La/SSB, ki emopévog
ATOKAEIOTNKAY OO T EMOUEVO, TEPAUATO. ZUVETMDGS, 0 TEMKOG TANOVOUOG TG HEAETNG
amotelovTav omd 16 puntépeg, 3 ex TV omoimv yévvnooav madi pe veoyvikd Adko (6v0 pe
YKA, éva pe yapoakmnplotiko epvuinua). OAlot ot opoi rav BeTikol yio ovTiIcOHOTO EVOVTL

t®wv Ro60/TROVE2 ka1 Ro52/TRIM21 avtoavtiyévov.
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Xopriynon EMAZ ko napakoAouOnon.

Ov eyydoerg EGAY (400 mg/kihd ocopatikod BApovs) yopnyovviayv o YPOVIKA
dwothuata 3—4 opov otig 12, 15, 18, 21, kot 24 gfdopndadec komonge. Ta delypota opov
Aoppavovtay mpv amd kabe Eyyoon ki emmhéov otic 28 kot 34 efdopddeg Kinong, Kot
oTlyUn ™G Yévvag, Kol avoivOnkov ToeAd. Ot vaépnyor Kapdldg TV euPpowv
Aappavovrav kdBe efdopdda petald tov efdopuddmv 16 kor 26 g kdnong Kt

aKoloV0mg KOs 2 efdopddsg uéxpt v efdopdoa 34 g kumong.

Z0vOeon nentdiwv Kat opLlopol.

YUVOETIKG TEMTIOW TOL AVTIOTOLYOVV GTOVG KLPLOVG B Kkvttopikolds emitomovg tng
La/SSB, G**SGKGKVQFQGKKTKF*** (La/SSB[349-364]), 6mog Kkat  oTov
copmdnpopatcd enitono, K **FRFLALKLYFSFTRP*® (cpep[349-364]), ayopdotnkay
amo v etapio Biosynthesis. Eiyape molaidtepa deiet T ta aviiodpUoTo £VaVTL TOV
copmAnpopatikod emitomov g La/SSB(349-364) elvar  avrti-wdotomikd TtV
AVTICOUATOV TTov oTpépovtal £vavtt tov emitomov La/SSB(349-364) (10, 12, 13),
EMOUEVMG, TO OVTIGOUOTO £VOVTL TOV €mitonov 349-364 Ocmpoldviarl cav O10TVTIKE Ko

TOL AVTIOMUOTO EVOVTL TOV GUUTANP®UOTIKOD €TiTOTOL 349-364 Gov avTi-1010TUTIKA.

AvoooevIULATIKEG aVIXVEVOELS otepeds ¢aong (ELISAs) évavtl mentidiwv

KOl EVOVTL OUUIMTANPWHOTLKWV TIEMTLOLWV.

To aviioOpoto Evavtt TENTIOIOV Kol EVOVTL GOUTANPOUATIKOV TERXTIOIOV aviyvendnkoy
pe ELISA n omoia giye fertiotonombel yio kaOe cuvOetikd mentiolo, PAcel TpOTOKOAAOL

nov £xel Tponyovueva meprypagsi (10).

206



Anopovwon twv avti-La/SSB(349-364) I1gG avtliowpAtwy.

Me xhaoowég pefddovg mapdydniav €01KEC 6TAAEG avocoovyyévelns cepapdlng 4B
evepyomompéveg and CNBr, ypnoonowdvrag 15 mg tov nentidiov La/SSB(349-364).
Amopovodnke ohkn IgG and 4 opovg ot omoiot avayvopillov éviova oe ELISA tov
emitoro ¢ La/SSB 349-364, npe mpoteivn A—ocepapdln, ovpmokvoinke Kot
emavadloAvinke oe pLOGTIKO ddAvpa poceopik®dv (PBS), kot tepdotnke Eovd amd
OTNAN OVOGOGVYYEVELNG Yl TO TTEMTIOW. AkoAoVBwS, N oThAn ekmAvdnke pe PBS kot
&ywve ékhovon pe 8M ovpia. Ta exhodpata dwAdOnkav oe PBS, copmvkvodbnkav, kot
emavadlaAvinkay. Ot cuykevipooelg g IgG évavit tov tentidimv vroloyioTnKoy He ™)

pedodo Lowry (DC Protein Assay, tng etoipiog Bio-Rad).

Napaockeul Twv TUNpUatwv F(ab), twv avti-La/SSB(349-364)

OVTLOWHATWYV Kol SOKLUI yLa ALECT OVIXVEUOT TWV aVTi-16 avTILCWHATWV.

Kexabappévn avti-La/SSB(349-364) IgG vrofinbnke o eviupotikn amokodounon e
neyivn kar kobopiomke @ote va pnv vmapyovv iyvn axépamg IgG, onwg £xet
nponyovpévag meprypaetl (12). Kekabappéva tunquata F(ab), tov avti-La/SSB(349-
364) avticopdtov [5 pg/ml og pubctiko didivpa avopaxkikov (pH 9.6)] emotphOnkay
o€ VYNNG décpenons mhokidw HikpoTithodothoemg TG etatpiog Costar yio 1 dpa 6TOVG
25°C. AkohoVOmc, ota TAoKIOW £Yve SEGUEVOT TOV UN EWIKOV BECEMV TOV TUNUATOV
F(ab), ka1 ekmAoOnkav, tpootébnkav ol opoi o€ apaimon 1:150—1:300 kat entwdoTnKov
orovokTio otovg 4°C. 'Emerta ta mnyddn ekmAdbnkav Kot mpootétnke TOAKA®VIKO
OVTICOUO OVOTTUYUEVO GE oiyd, TO omoio oTpégetor &vavit g oavipomwvng IgG
ovvoedepévo pe aikalkn eoceatdon (1:2,000 og dtdAvpo avacToANng TG UN-EW01KNG

déopevong, g etapiog Jackson ImmunoResearch). Ta mhaxid etwdotnkay o 1 dpa
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oe Beppoxpacio dopation. AkoroVOmg Ta TYAdL TOL TAAKIIIOL EKTAVOMKOV Kot
npootédnke éva cvoTuo to omoio avidvel v évtaon tov vrootpopatos (ELISA
amplification substrate system) (tng etaipiag Invitrogen). H omtk amoppdonon

petpnonke oto 495 nm.

Avti-La/SSB(349-364) ELISA £neita amo TNV OMOMAKPUVON TWV Ovti-16

OLVTLOWHATWV.

H evepyomta tov avticopdtov évoavit tov ernitotov La/SSB(349-364) petphdnke petd
v anoddtoén tov [6/avti-16 avococvumieypdtov (Beppaivovtag o deiypoata 6Tovg
53°C) kot v ako6Aovdn amoudKpuVen TOV ovIi-Id aVIIGOUATOV YPTCILOTOIOVTOG
kekaBapuéva avti-La/SSB(349-364) aviio®pato Tpocdedetéva. 6€ oQApidln TPmTEIVIG
A—cepapdlng. dvooroyikh IgG mpocdedepévn oe oparpidn Tpwteivng A—cepapdling

YPNOLLOTOMONKE GaV apvNTIKAS LAPTV PG,

AIIOTEAEXMATA

AU&non tg avti-16 anokpiong anod tnv xopnynon EMAL.

Ot tithot [0 Kot avti-16 aviicopdtov oe oeprakd delypata opodv and 15 and tig 16
untépeg mov Nrav Betikég yio avti-La/SSB aviiodpoto, cuuneptlapffovopévav Kot Tmv
Vo Tov yévvnoav BpEéen pe veoyviko Avko, a&loloynnkav vtd ToeAég cuvinkec. Agv
ntov dwbéoa ceplakd delypota ond pio amd TIg UNTEPEG TOV NTa BETIKES Yol OvTi-
La/SSB avtiocopota, n omoia emiong yévvnoe PpEPog mOL EUPAVIGE VEOYVIKO AVKO,

EMOUEVMG, 1 OCLYKEKPLUEVT] UNTEPA OE GUUMEPIANPONKE OTIC OVOAVGELS OV EVEYOLV
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oeplakd dsiypata. Bpakape 6t  yopnynon EQAX avénoe v avti-18 andkpion kot
napdAnio e&acbévnoe v 18 andkpion, GTNV TAEWOVOTNTU TOV OPOV TOL EAEYYXONKAV.
Ewwdtepa, éncrta amd 1 Oepamcio pe EGAX o tithog tov avii-Id aviicopdtov
avéndnke (katd 14—620%) oe 9 untépeg (60%), N evepydtra TV avti-Id aviicopdtov
nopépeve 1o OTMG KATA TN GTIYUN €16000V 6T UEAETN OE 2 UNTEPEG, KAl O TITAOG T®V
avti-Id aviicopdtov peumbnke (katd 13-78%) oe 4 untépeg. Avtibeta, o tithog Tmv 1o
avtioopdtov peiwdnke (katd 14-61%) oe 12 untépeg (80%), n evepydmta tov 1o
AVTICOUATOV TPEUEVE 1010 OTTMG KOTA TN GTLYUN 16030V 61N pneAétn o 1 untépa, kat o

tithog Tov I8 aviicopdtov avinonke (katd 38—53%) o 2 untépec.

H ovoioyio Id:avti-Id avricopora évavrt tov kvprov emréomov Tng La/SSB
TPOPAETEL TNV ERPAVIOT] TOV VEOYVIKOUY AVKOL o€ 0povg Betikovg Yo avri-LaSSB

OVTICONATA.

2TIC 2 UNTEPES TOV OMOlMV 1) EYKVUOGUVY £iye G AMOTEAECHA TN YEVVNION OO0V UE
veoyvikd ADKO Kot yuo TG omoieg Nrav dtbécipot dradoykoi opoi (acbeveig 595 ko 575),
ot tithol v avti-Id aviicopdtov dev avénnkav. Av Kot ot Tithot 1§ aviicopdtov ot
avTég TIC 2 untépeg peiwbnkov katd 32% wor 42%, avtictoyya, ot TitAolt avtol
noapépevay 4.96- kai 4.45-popég vYMAGTEPOL Atd TOVS TITAOLG TOV VTi-Id avTiIcOUAT®V.
Avtifeta, ot untépeg mov yévvnoav vyleg modi eite eiyov youniotepo titho 19
AVTICOUATOV G GVYKpIon He Ta avti-Id avticopata N o wyvpn avénon tov avti-Io
AVTIOOUATOV KaTd T d1dpKewa TG Oepaneiog pe EQOAL, pépvovtag ta eninedd Tovg ToAD
KoVt oto eminedo Tov 18 aviicopudtov oto téhog g Bepaneiag (1 = 6.81, P < 0.0001,
péon dpopd petald tov Tithomv Tov I8 Kot avti-16 avticoudtov otic acbeveic 595 kat
575 évavtt tov 13 untépwv). Emmiéov, kot ot 3 puntépeg mov frav Oetikéc yuo avti-

La/SSB avticopata ot onoieg yévvnoav madi pe vEOyVIKO ADKO EUOAVICOV CTLOVTIKG

209



vynAdTEPEG avaroyieg 16:avti-1d aviicopdtov 6e GUYKPION UE TIG UNTEPES TOV OTTOIMV Ol
Konoelg dev katéAnéav otn yévvnon Ppépovg pe veoyvikd Aoko (¢ = 7.09, P < 0.0001)

(Ewova 1A).

Empepaioon g aviyvevong tov avri-Id avricopdtov ygpnoipomoiovrog
kekaBappéva F(ab'); tupoto Tov avricopatov évavtt tov eritorov La/SSB(349 -
364).

[Tapdtt Tponyodueveg peléTeg 61O £pYAOTNPLO HOG OTOKAADYAY OTL TO. GUUTAPOUATIKA
TENTIOW PopoVV Vo YPNGLUOTONO0VV OMOTEAEGUATIKG Y10 TNV OVIXVELOT TOV OVTi-
La/SSB avti-16 avticopdrov (12), emPePordoape tepetaipo v aviyvevon tov avti-16
avTioopdTov ypnotponowwviag kekabapuéva F(ab), tpunquate tov avticopdtov (18)
évavtt tov emitomov La/SSB(349-364). Xe avty ™ dokacio ypnoyoromdnikay
dwdoyucot opol amd 7 untépeg mov Nrav Betikég Yo avti-La/SSB avticopata. Ta potifa
evepydTntag mov Aapfdavovtar amd v AQueorn aviyvevon tov ovii-Id aviicopdtov
Bpébnke Ot eivar oyedov tavtdonue pe ekeiva mov AaUPAvoviol ypTGLLOTOLOVTOS
GUUTAN POUOATIKA TETTIOWL, Y10 OAES TIG GEPES TV OPDV TTOL EAEYYOMKALY.

H oamopakpuven tov avti-Id aviicopdrov evieyver TV evepyotTinte. TOV
AVTICORATOV £VAVTL TOV KUpLov eritomov g La/SSB, (349-364).

[Tponyovpuevn pog pekétn £oeiée 01t ta avti-Id avticopata gival avd vo amokpOyovy
mv ondkpion Evavtt ¢ La/SSB. H kaloppévn evepydmnto TtV 00TOOVIICOUATOV
ATOKOADTTOVTOV HE TNV OmOdAToEN TV avococvumieypdtov 18/avti-Id aviicopdtov
Kot TV emakoAovdn déopevon tov avti-Id avticopudtov (12). Xty mtopovco peAEn
YPNOUYLOTOMGOLE io TUPOUOL TPOGEYYIOT], ATOIATACCOVTAG To. cOUTAOKO 18/0vTi-18
AVTIoOUATOV Bepuaivoviag Kot amopokpivovtag To avii-Id aviiohpato pe ceapidw

mov  €yovv  koaivebsi pe avti-La/SSB(349-364) avticopata. Bpikoape 6t m

210



amopdkpuven TV avii-Id aviicopdtov avénce v evepydmta Tov Id aviicopdtov ot
d1adoyKovg 0povg S ek TV 7 untépmv mov eAéyynkav. Kapio and avtéc tic S untépeg
de yévvnoe modi e veoyviko AVKO KATA TN OdpKeEW TNG HEAETNG. XTOVS GEPLOKOVG
0pOvG OV EAEYYOMKOV A0 TIG VITOAOITES OVO UNTEPES, OEV VINPYE CNUAVTIKY HETAPOAN
™G WIOTLTIKNG dpactnpotTac. Mio amd Tig 0V0 pNTépeg YEvvnoe modi e VEOYVIKO
AOKo.

Xe uNTEéPES TAOLADV PE VEOYVIKO AVKO yopnynOnkav mapackevacpotoe EDAX pe
AVETUPKES TEPLEYOPEVO avTi-1d avTicopaTov.

H adénon omv evepyomra tov avti-Id aviiocopdtov mov mapotnphdnke oty
meloynoio Tov untépov petd  yopnynon E@AX Oa pumopodoe vo amodobel otnv
e€myevn mpoonkn TV avti-Id aviicOUAT®V To 0moio TEPIETYUV TO, TAPUCKEVAGLLOTO.
Emopévemg, eréylape to mepieydpevo tov mapoackevacpdtov EOAY oe 16 ko avti-1d
avtiooOpato wov yopnynbnkav oe 13 pntépeg mov Mrav Oetkég yoo avti-La/SSB
avtioopato. Ta mapackevaopato EGAY Bpébnke otL mepielyav avti-16 avricoparoa,
OH®G LIPYE SKOUAVOT] TOV TITAOV TOVS G OLPOPETIKA TapacKevAcpoTa. Emmitov,
ot avahoyleg g evepydtntag tov 16:avti-16 avticopdtov g EPAX mov yopnyndnke
OTI UNTEPEG TOL Yévvmoav Todl e veoyvikd Adko Ntoav >1, avaloyio m omoio HTav
vynAdTEPN o€ OLYKPLON HE TIG OVTIIOTOWEG ovoloyieg mov  Ppébnkav  oto
TOPACGKEVAGLATO, TTOL YOPNYNONKAV 6T UNTEPES OV YéEVVnoav VYEG Toudi (0.41-0.84) (¢
=6.43, P <0.0001). Avardymg, o1 untépeg mov yévvnoov vyleEg Tadi eiyov Adfet EOAX
nov meptelye VYNAOTEPN evepydnTa OovTi-1d avVTICOUATOV 08 GYEOM e TNV EvEPYOTNTA
TV [0 aVIICOUATOV, GUYKPITIKG HE TIC UNTEPEG TTOL YEvvNooV Todi He veoyvikd ADKO

(Ewéva 1B).
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Ewéva 1. A, Avaroyia drotumikdv:ovti-idtotumikdv (18:avti-18) avticoudtov Evavtt Tov
KOprov emitomov tng La/SSB émeita and yoprynon evéopréPiag avococsparpivng (EDAL)
(IVIG), oe puntépeg mov yévvnoav Toudi e vEOyviKO ADKO KOl UNTEPES TTOL YEVVIOOV VYLEC
modl. Ov optlovTieg OOKEKOUUEVES YPOULEG delyvouv TN péon tiun. H péon i g
avaioyiog tov 18:avti-Id avticopdtov fTov onpavtikd VYnASTEPN OTIC UNTEPEG TOL
vévynoav moidi pe veoyvikd Avko and 6t 6€ aTég oL Yévvnoav vylég moudi (P < 0.0001).
YKA: Xvuyyevig KoAmokotlakog amokieioudc. B, Avoroyieg 18:avti-I1d avticopdtov oto
nopackevdopoto. EOAY mov eebnoav amd 13 ex tov 16 untépav. H avaroyia [8:0vti-16
avticopdtov oty EGAL mov eAfebncav amd untépeg mov yévvnoov moidi Ue VEOYVIKO
A0Ko (aotepiokot) fitav >1, kou 1 péon avoroyia [8:avti-I§ avticoudteov oty EOAX mov
eEMoebnoay amd TG UNTEPEG AVTEG NTOV LYNAOTEPT amd TIC AVTIOTOLXES aVOAOYieC OTIC
EDAY nov eAebnoav amnd untépeg mov yévvnoav vyiég madi (P < 0.0001). Ov apibpoi
KaT® amd TG oTAAEG delyvouv Tov aptBud Tov aeBevovg Kol TNV €PSOLAdA XOPTYNONG TNG
EDAX.
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H soyeviig npoocOikn ED®AX aviaver mepetaipo v evepydotnta tov avrti-I1d
OVTICONATOV GE PNTPLKOVS 0POVC.

[Ma va diepevvicovpe ™ dvvatotnta s EGAX va avéfoet Tepartépm v gvepyotnta
tov avti-Id aviicopdtov otovg opodc Tmv acbBevdv 6Tovg omoiovg yopmnynonke,
npocBécape atov 0pd Kabe untépag (mov siyav cuiieybei Aiyo mpv tn yoprynon EGAY)
5.7 mg/ml tov mopackevdopatog e EPAX v omoia 1 cuykekppuévn untépa TeMKA
éhafe otn Bepomeio KATA T GLYKEKPLUEVT] YPOVIKT| OTUYUT. ZTOVG 0povg TV 11 amd Tig
13 yovaikeg, n eEwyevig yopnynon EDAX evioyvoe v evepyomnto tov avti-Io
aviilcopdtov Kotd 1.20—4.70-popéc. H evepydtnta 6e opolds amd 3 aviimpoo®TEVLTIKEG
untépeg eaivetar oto Ewdva 2. Agv mapoatnpnbnkov onuovtikés oAlayEég otnv
evepyoTNTo. TV avti-Id avIloOUATOV 6TOVG 0pohg TV VIOAOW®V 2  UNTEPMV.
[Mapdiinia, 1 evepyotta Tov 16 aviicopudtov peidbnke otovg opods 9 and Tig 13
untépeg (katd 10-53%), mapéueve otabdepn otov opd piag untépas, Kot avéndnke (katd
1.25-1.79-90opég) 6TOVG 0POVG TMV VTOAOT®V TPLOV UNTEP®V. LVVOMKE, o€ 12 and T1g
13 pntépes, n eEmyevig mpootnkn g EDQAX odfqynoe oe vynhdtepn avénon g
evepydmntag Tov avti-16 o oyéon pe ta [o avriicopota. [Napadeiypata tov tpotinwv

dPUCTIKOTNTOG EIval O10OEGLAL KATOTLY OULTHHATOS GTOV DITEVOVLVO Yo TNV AAANAOYpaQio

GLYYPOPEQ.
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Ewova 2. Apeon enidpacn g EQGAX oto diktvo 18/avti-1d aviicopdtov kot to eninedo
TOV TOHOYEVETIKOV GLTOOVTICOUATOV 6 3 avTITPOcONELTIKOVS acbeveic (acBeveic 168
[A], 653 [B], xou 467 [I']). [Mapackevdopata EGAY (5.7 mg/ml) mpocténiav eEmyevag
GTOVG 0povC oV glyav Anedel Kotd TV Kumon akpPdc mpv T Bepameio pe yoprynon
EDAZX. H evepyomta tov avti-1d aviicopdtov (avTic®UOTO EVOVTL TOV GULTATPMLLOTIKOD
TeNTIS0V) avENONKE GNUAVTIKA, VG 1 evepydTNTA TOV [d avTICOUITOV (AVTICOUOTO EVAVTL
TOL TTENTIO0V) gV emnpedotnke onuovtikd. BAéme Eucova 1 yio Aoimodg opiopovg.
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O XKA oyetiCeton oteva pe v mapovcio avti-Ro/SSA kot avti-La/SSB aviicopdtov
(2). 'Exer vmotebel 611 T pPNTPIKE OLTONVTIGAOUOTO TVPOSOTOVV £VAV KOTOPPAKT
QAEYHOVIG 0 0T010g 00MYEl GE UM AVTICTPENT WVOTIKY OVIIKATAGTOOT TOV EUPPLIKOD
oAepoxoppov (3, 14). Enopévac, apdtov avantvuybei ZKA (tpitov Babpod) oto £uppuo,
avt M Katdotoon dev pmopel vo avaotpagel pe onowdnmote dbéoyun Oepaneio. H
katdotaon stvoar Bavatnedpog oe ~20% tov nepmtdcemy. H enintmon tov LKA eival
10-popég vymAdtepn ota Todd puntépv mov eivan Betikés yo avti-Ro/SSA kat avri-
La/SSB avtichpoata kot €xovv 16Topwkd yEvvnorng mowod pe veoyvikd Avko (8),
ATOTEADVTOG TNV OUAdH KVAGE®V LYNAOD KWVOUVOL. XTIC TEPWMTMGELS OVTEC, i
TPOPLAAKTIKY Bepameio o NTOV WOTEPMG EVEPYETIKN.

Ou mpotewvdpevor unyoavicpot yo va e€nynoovv tov tpdno pe tov omoio n EGAX
npolapfavel v otk PAAPn mephappdvoov tovg akdiovBovg: 1) avédver v
amalolen Tov unTpik®v avti-Ro/SSA kot avti-La/SSB avticopdtov, 2) peubdver ™
LETAPOPE TOV AVIICOUATOV SIUEGH TOL TAAKOOVTA, Kol 3) TPOTOTOLEL TO AVUGTAATIKA
ONUOTO OTO POKPOQAYQ, PE EToKOAOLON peimon TNg QAEYHOVAOOOVS OTOKPIoNG KoL TG
tvoong g epPpokng kapddg (15—17). X perétn PITCH, n EGAX yopnynonke yuo tnv
npoy”n g avantuéng LKA oto éufpva tov 20 gykdov vyniov kwdovov (11).
[Mopdiinia, ommv Evponn oweénydn pio peiétn mov ypnoiponolodoe Tavtdonpo
npwtékoAlo Bepameiog oe 15 egykbovg vymrod kwvdvvov (18). Kar ot dvo peréreg
dwakommkav, kabog eppaviotnke LKA og tpia fpéen amd TIc UNTEPEC TOV GVLUUETEL OV
(11, 18). TTapd to edpnpa 6t N Yoprynon EPAY e yaunhéc 401G dev TPOGTUTEVEL ATO
v emoveppdvion KA, Wwitepo evolopépov Tapovoiale N pHeAETN Tov TPOTOV pE TOV
omoio 1 EDPAX tpomomotel to diktvo tov 18/avti-I1d maboyevetikdv 0vTOOVIIGOUATOV

GTOVG 0POVS TOV UNTEP®V TTOV cvppeteiyav otn peiétn PITCH.
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ITponyovpevn epyacio pog, ixe deifel 6tTL N mopovsio. TV avti-Id aviilcOpdTOV TOL
otpépovtal &vavil tov avti-La/SSB  avtoaviicopdtov pmopel vo. TPooTOTEVGEL TO
éuppvo mapepnodilovtag ta maboyova avtoavticodpato g pntépas (10). H dwumictwon
avTy pog @bnoe va olepevvicovpe deEodwd to diktvo 18/avti-I6 avri-La/SSB
AVTICOUATOV OTIS uNTépeg Tov cvppeteiyov otnv pedétn PITCH. Aekaélr and tig eikoot
puntépeg mov ohokAnpmacav tn pekétn PITCH frav Betikég yio avti-La/SSB avticopara,
Kot TPeLg yévvnoav madi pe veoyvikd Aoko (2 pe KA kot 1 pe gpvnua). Ot opoti tev
INTEPOV KOl TOV TPUOV PBpe@dv mov avénTuéav veoyvikd AVKO elyov pio oNUOvVTIKE
vynAdtepn avaroyio [6:avti-18 avticopdtov o oxéon pe Tovg 0povG TOV UNTEP®V TOL
vévvnoav vyEg Tandi, yeyovog mov vodnidvel TNV VIapén aveTopKoVs avTi-IO10TUTIKAG
amokplong Hetd t yopnynon EQAZX. Enopévoc, n un €€icoppodmnon 1ov 810TVTIKOV
AVTICOUATOV, TOV OTOYEVOVV TOV KVplo emitomo g La/SSB amd avri-idiotumkd
VTIGOUATO, HTOPEl VO EIval ONUOVTIKOS TOpAyovVTas Yo TNV ELPAVIOT) VEOYVIKOD AVKOL
oto Bpéen untépov mov Ehafav Bepancio pe EQAZ. Qotdco, tav acaenis o TpOTOG U
Tov omoio N kaBe 66on g EQPAZX tponomotei 1o avti-Io diktvo ko emmpedlet ta emineda
tov [6 kot avti-Id avticopdtov. [a va artavimBet avt 1 epdTNON, TPAYHATOTOWONKAV
Aemtopepeic avaldoelg g evepydmrag tov I8 kot avti-16 aviicopdtov e unTpkovg
0povg o€ KAOe ypovikn otiyun g yopnynons EQAX. Emavaiapfavopevn yoprynon
EDAY odnynoe oe otadakn avénon g avii-Id dpactikdmmrag ko peimon g 16
dPUCTIKOTNTOG OTNV TAEIOVOTNTO TOV TEPMTMOCE®V, PEPVOVTOS TO MINEdD TV avTi-Id
AVTIOOUATOV KOVTa oto enineda tov 16 aviiocopdtomv. Qotd6co, de cuvéPn To 1010 OTIg
UNTEPEG TV TOLOUDY TOV EUPAVIGAV VEOYVIKO AVKO. XTOVG 0poVS OVTMV TOV UNTEP®V, Ol
tithot tov avti-Id aviicoudtov dev TAnciccay Tovg TitAovg TV I8 aviicopdtoy.

H avemapkng avti-Id amdkpion €xel ovoyeticbel npodcGeata pe TV EUEAVIOT GAA®V
AVTOGVOGMY VOCTLATOV, OTT®MG 0 cakyapmong owPnmg tomov 1 (19). O caxyapdong

216



dwfnmg tomov 1 yopaknpiletar and TV TOPOLGIO OVTOAVIICOUATOV £VOVTL TNG
amokopPfoiuldong tov yiovtapvikov o&éog 65 (Glutamate Decarboxylase: GADG65)
(20). Ta aviwoopota évoavit s GAD6S ocvvnbmg mpoavayyéhovv v évapén tov
cakyap®oovg otupntn tHmov 1 Katd pnves M xpovia kat, pali pe GAL0 aVTOaVTICOUATO,
T omolot  OTPEPOVTOL £VAVTL TGOV KLTTAP®V TOV VNowimv Tov  TayKpEaToc,
YPNOYLOTOLOVVTAL Y10 Vo TPOPAEYOLV TNV gppavion s vocou (21). [lpdogarta, ot Oak
ka1 ovv. katédelgav Ot kadvppéva avti-GADG6S aviichpota givor mapdvio otov vym
TANOVGUO Kot OTL 0 GaKYOPOING drafriTng TOToL 1 Yopaktnpiletatl amd TV anovcio £vog
ovykekplévou  avti-16  aviiodpotog, mapd and v vmapén tov  avii-GAD65
aviilcopdtov. (19). Ta arotedéopatd pog eival copeovo pe avt) m Osmpio, Kabbg
vTodNA®VoLV TV Vrapén KaAvppévov I8 aviicopdtov (and avti-16 aviicopata) oTig
untépeg mov yévvnoav vyeg modi. Ewdwdtepa, Pprikape 6tL 1 aroloipn tov avti-1d
AVTICOUATOV amd Tovg 0pols Tov uNtépwv mov éhaPav Bepameio pe EGAY avénoe
ONUAVTIKG TV evepyotnto TV I8 aviicopdtov o 5 amd 115 7 oepég opdV TOv
er&yyOnkay (aAhd 6L 6TOVG 0POVG P0G UNTEPOG TTOL YEVVNGE TAdT PLE VEOYVIKO AVKO).

H avénon g evepydttag tov avti-1d aviicopdtov Kot n peioon g evepydtntag Tov
[6 avticopdtov mov moapatnpeitor 6 TOAAODS amd TOVG UNTPKOVS OPOVG UETE TN
xopnynon EQ®AY 6o prnopovce va amodobei oty dueon npocdnkn avii-Id aviicopdtov
0TOVG 0pOVG TV UNTEP®V. AvTi N VIoBeon emiPeParmbnie eEetdlovtag To TEPLEYOUEVO
oe 16 kot avti-18 aviicdpota tov Stieopmv mapackevacudtov EOAY tov yopnynhtnkav
oe 13 and g 16 puntépeg, ov omoieg Mrav Oetkég ywo avti-La/SSB avticopato ot
elonyOnoav ot perétn PITCH. Avtd ta mepdpota £6eiéav 0Tl OAeg mANV 2 UNTEPOV
elyov MaPet tapackevdopato EOAX pe vymidtepn evepydtra tov avti-I1d aviicopdtov
oe oyxéon pe v evepydtnra Tov I8 aviicopdtov. Ot 6o uNTtépeg 6TIc omoieg dev ioyve

avtd yévvnoov mawi pe KA. Enopévac, sivar edbhoyo va vrotebei 611 0 Adyog mov M
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EDAX dev epumddioe v avamtuén ZKA o11g 2 untépeg nTov 0Tt Toug yopnyndnke EGAX
pe vynAn avoroyio I6:avti-16 aviicopdtov, Kt enopévog ta avti-Id aviicopate dev
avENONKAV EMAPKAOC.

[Tponyovpeveg peréteg €xovv deier o6t  IVIG mepiéyet avricopata Evavit Sapdpov
AVTOAVTILYOVOV, KOODS Kol avTI-I010TUIIKA avTio®poto (22-25). Avtd mbavd ogeiletal
omv mapovcic molvdpactik®v IgG aviicopdtov kot avti-1d aviicopdtov ot
de€apevi Tov TAdoHaTOg TOL £)xEL ypMnoonom el yio v Khaopatomoinon g EQAZ
(26, 27). Qotoco, pmopet va avénbet pe ddpopeg ynuikés emnelepyacieg otTig omoieg
vroBaiiovtal ta popa IgG katd ) dibpkela tng depyasiog kKhaopatomoinong (22, 28).
[T ovykekpipéva, N S10d1KaGIo TUPAYOYNG TOV EPTOPIKAOV TopoaoKevacudtov EOAT (n
omoio. OlaPEpel PETAED TOV SOPOPETIKOV EUTOPIKAOV GKEVACUATOV) TEPILOUPAVEL
fpato KAUGHOTOTOINoNG Kol adpavomoinong 1MV Tov TEPEXOLY, GUYVA UE EMOPACELS
0E 0Kpoiec QUOIKEG ovvOnkec. AVTEC Ol dlepyacieg emnpedlovv ONUAVIIKG TNV
avtodpactikdmnta g EOAX (22). Emopévemg, dev ekmANcoet 1o yeyovog Tt S1opopeTid
EUTOPIKA oKevAopata Kot Spopetikd mapackevdopate EOAX (dnwg avtéc mov
ypnowomomnkav otn pehétn PITCH) dev €xovv tavtdonpo mepeyodpevo o 18 kot
avti-1d avticopata.

E&wyevic mpooBnkm, otov opd kdbe yovaikag Eexmpiotd, Tov Tapackevacudtov EOAX
mov giyav AdPet og kGOe ypovikd onueio TG HEAETNG KaTd TV KUMon odnynoe o€ peydin
avénon g evepyotTTag TOV avTi-Id avIIcOUATOV Kol 6€ PIKpN peimon g evepydtnrag
TV I8 avTicoOudTmV 6TNV TAEOVOTNTA TOV 0pAOV TOL EAEYYONKOV. ATTO vt TV dmoyn,
vynAdtepeg 06oelc EQGAY (émg 2 mg/kihd copatikov Bdpovg), ol omoieg Bempovivion
ac@alreilg v v komon (29, 30), o propovoav vo gival TO OTOTEAEGUOUTIKEG Y10 TNV
TPOANYT TOV veoyVIKoD AoKov. EmmAéov, dedopévovu 6Tt ta Tapackevdopata EOAY mov

xopnyNONKav oe PNTEPES OV YEVVN oAV Todi e veoyviko Avko giyav avaroyio 1d:avti-18
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avticopdtov >1, o tpoéleyyog g EPAZ kot 1 emhoy] T®V TOPUCKELACUATOV LE
yoapnAn ovaloyio 18:avti-Id avticoudtov yio T yopnynon Tovg e vYNAoL KvoHLVOL
yovaikeg Oa pmopodoav vo €ival MO OTOTEAEGUOTIKG GTNV TPOANYN TOVL VEOYVIKOD
AoKov Kot Tov KA.

ZOUTEPAGHOTIKG, 1 LEAETN poG Ogiyvel Ot Ta Tapaockevdopata EQAL nepiéyovv avti-18
AVTICOUOTO, KO T) YOPNYNON TOVS UTOPEL VO EVIGYDGEL TV OVTI-O0TLTIKY OTOKPLoT GE
gykveg mov eival Oetikég yuw avti-La/SSB avticopata. H emtvyio g Oepaneiog pe
EDAX pmopel va gival covdptnon tov mepieyopévov oe avti-Id aviiocdpoata tov Kabe
nopackevdopatog EQAY, kabhg kot g avaroyiog tov 18:avti-Id aviicopdtov mov

EMITLYYOAVETOL GTOVS UNTPKOVS 0POVS LETA TN yopnynon EQAX.

XYNEIZ®OPA TQN XYITTPA®EQN

‘Olot o1 GVYYPAPEIG GUUUETELYOV ONUOVTIKG 6T cVvtaln Tov ) TV avabe®pnon Tov
OTUOVTIK®V TVELHATIKOV TEPLEYOUEV®V TOV GpOHPOV, Kol OAOL Ol GLYYPAPELG EVEKPIVAY
™ Onpooicvon g teAKNG £€kooong tov. O Kabnynmg k. Tloveag elxe mnpn
npocPacn oe OAa To. dedopéva TG MEAETNG kot avoAapPdver v €vbdvn yo v
AKEPOULOTNTO TMV OEGOUEVMV Ko TV aKpifea TG avaAvons Tov ototyeiwv.

ZOAMYN TGS HEAETNG KAl oyedtaopds. Povtolog, Movtoomoviog, Buyon, TCoveac.
AfMyn Tov dgdopévev. Povtolag, Kvpuwkidng, Friedman, Llanos, Clancy,
Movtooémovriog, Buyon, TCovgac.

Avalvon kai gpunveia TOv ogdopévov. Povtolag, Kuplokiong, Movtodmovrog, Buyon,

TGoveac.
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H onpotodétnon pécow tov TLR3 aviaver ™ odvOeon kor mpokaiel mopnvikn
avakatavopn Tov  avtoaviiyovov Ro52/TRIM21 o EmOniwxkéd Kottopao
Xiehoyovov Adévov (EKXA), péom tov povorartiov tov Iviepeepovav Tomov 1

Nuwdraog X. Kvproxidng, BSc'*, Evotadia K. Kayoyedpyov, PhD'*, Baciukh X.

TCovpln, MD', Tedpyrog E. Mrodtatiie, PhD?, Abavéciog I'. T{ovgag, MD',

" TpApo TMaBoroyucic Dvoohoyioc, latpicy Zyxodfj, E6viké kar Kamodiotpuokd

[Movemotuio AOnvov.

2 Tpmpa TTaBoroyoavatopiog, latpich yxoh, EGvico kar Komodiotpuakd Tavemotipo
Abnvov.

* O1 ovyypageig cuvEBalav 1GOTIHO TN HEAETN

HEPIAHYH

OzcopnTikd YropaOpo: Ze Embniokda Kotrapo Ziehoyovov Adévav (EKXA) acbeviov
OV TACYOVV amd ovVOpopo Sjogren €yel meprypael ovENUEVN EKQPOCT  TOV
avtoavtyovov Ro52/TRIM21, Ro60/TROVE2 kot La/SSB. Ta EKXA, 1o omoia
amoteloVV TOoVG PaCIKOVS PLOUOTEG TOV OVTOAVOGMV OTOKPIGE®Y GTO GUVOPOLO
Sjogren, exepdlovv vynAd eminedo Aettovpyik®v TLR3 otnv kuttapikn tovg pepppdvn,
evd n Ro52/TRIM21 pvBuilet apvnrikd ™ pecorafodpevn amd tov TLR3 @leypovy.
2V mapovoa PEAET, dlepevvnoae TNV nidpact TG onpatoddtong pécsm tov TLR3
omv ékepaocn Tov avtoavilydvov Ro52/TRIM21, Ro60/TROVE2 ka1 La/SSB, and ta
EKZA.

Mé0odor: H emidpaon g o0éyepong tov TLR3 v 1o TLR4 omv ékepoaon tov
avtoavtyovov agtoroynbnke pe v enidpaon pe polyl:C v LPS, avtictoya, oe oeipég
EKZA (10 and acBeveic mov mdoyovv and cdvdpopo Sjogren, 12 and paptopeg mov dgv
naoyovv and cvvopopo Sjogren) N o€ kdttapa Hela, tnv onoio akolovOnoe avdivon
g ékepaonc mRNA kot tpmteivig.

Anoteréopara: H enidpaon pe polyl:C, addé oyt pe LPS, xaténée oty emaywyn g
ékppaong oo mRNA g Ro52/TRIM21 and ta EKZA og 600 Prjpata, pio 12-mhdco
avEnom oTig 6-dpeg enidpaomng TV omoia akorovdnce pia 2.5-tAdoo avEnon otig 24-48
wpeg, evd mpokdiese pio kaBvotepnuévn 2-mAdolo avénon tng ékepaocng twv mRNA
tov Ro60/TROVE2 kot La/SSB otig 48 dpeg enidopaone. [lapott ta enineda Exppaong
™G TPMTEIVNG OEV EMNPEAGTNKAY CNUAVTIKA, 1 Kobvotepnuévn adénon g EKepaong
tov mMRNA g Ro052/TRIM21 ocuvvodedtnke omd OvOKATOVOUN TNG TPMOTEIVIG
Ro52/TRIM21 otov mopfve, amd €va TPOTUMO TOL TPOGOUOALEL GE YPMOCY TOL
TUPNVIOKOV GE OPKETEC KOVKIOEG MOV €KTEIVOVTOL GE OAO TO €VPOg Tov Tupfva. Ta
KaBvoTepNUEVE 0VTA PavOpEVO pecoAafodvTal Kupimg amd v mapaywyn IFNP, ortmg
KatapaptTupeiton amd Vv EKKpLom g avtiotoyng wviepeepdvng and to EKEA kot and
€101Kd mepdpota avaotoins. H onpoatoddtnon péom tov TLR3 eiye mapdpown enidpaon
oe EKZA mov eiyav Mnebei and acbeveic mov maoyovv and cdvdpopo Sjogren Kot o€
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LAPTVPES, EVD OEV EMNPEAGE TNV EKQPACT] CVTOV TOV OVTOUVILYOV®V o€ Kuttapo Hela.

Xopmépaopa: H onuatoddomon péom tov TLR3 pobuiler v £€kopoaon tov
avtoavtryovov and EKZA guniékovrag ta povomdtio g uotkig avosiog otnv avénon
™G EKQPUCNG TOV CLTONVILYOVOV OVTMOV GTOVS QAEYHOvVOVTEG 16TOVG Kol mhova Kot
otV £KOECT TOVG GTO UVOGOTOMTIKO GVGTN AL

EIZAT'QI'H

To ovvdpopo Sjogren amotedel po ypOVIO GLOTNUATIKY OVTOAVOGT) VOGO M omoia
yopoktnpiletar and ™V VmOPEN  AVTOAVIICOUAT®V 7OV  OTPEPOVIOL EVOVIL TOV
TPOTEIVIKOV GUOTOTIKOV TOV EVOOKLTTAPLOV GUUTAOK®V PLOVOLKAEOTPOTEIVOV-RNA

Kot o cvykekpipéva Tig Tpwteivec RoS2/TRIM21, Ro60/TROVE?2 kot La/SSB.

Ot unyoaviopol Tov pecorafodv TNV TaPOVGINGT) TOV EVOOKLTTAPLOV AVTOAVIIYOVOV GTO
AVOGOTOMTIKO GUGTNHO OTMG KOl TNV TOPAY®YT] HEYAAOL apOHol) GUTOVIICOUATOV
elvan og peydho Pabud dyvootor. ATd v KPITIKY] OVOCKOTNGN TOV ONUOGIELHEVEOV
HELETOV QOIVETOL OTL 1] CVTOAVOOT] ATOKPLOT| EIVOL OVTIYOVO-0d1YOVOUEVT, KABDS: o) M
TAELOVOTNTO TMOV GUTOOVIICMOUATOV TOV AVIXVEVETUL EIVOL TAEEWMGS Y, VTOINADVOVTOG OTL
napéxetor avtryovoebaptopevn T kuttapikn Pondeia (1), B) ot avtodvooeg amokpicelg
elvar  kupiwg TOAMKAOVIKEG, OTOYELOVTOS TOAAATAODG  E€MITOMOVG  €VTOG  TOV
avtoavtyovov (1), Kot y) 1 avoconoinon TEPAUATIKOV (OIKOV TPoTOTOV e KOUUATIO
TOV 0VTOAVTIYOVOV KOTOANYEL GTNV €VOO- KOl J10-HLOPLOKT EMEKTACT] TNG ALVOGOAOYIKNG
amdKPLoNG, LE TAPOUOLO TPOTO PE OVTOV TOL TALPATNPEITOL LETE OO TNV AVOGOTOINGT HE
E&va avtiydva (2, 3). Ow mpocPefinuévor eEmxpiveig adéveg paivetat 6Tt AmoTeEAOVV TNV
KOpla BEoM TapAYOYHG AVTOAVTICOUATOV, KOODS ) 1 6iehog asOevdv mov Tdoyovv and
ovvopopo Sjogren mepiEyxet vYNAL emineda [gG kabbg Kot avti-Ro/SSA kat avri-La/SSB

AVTOOVTIOONOTO, ) TapatnpovvTal £KTome PAUCTIKG KEVIPO, TO. OMOI0 TEPLEYOLV
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avtodpaoTtikd B kutTopa otovg clehoyovoug adéveg mepimov 20% tmv acbevov, Kot y)
TOMG  amd  To.  dmbBodvia  TANGHOTOKVTTOPO  TEPLEYOVV  KLTTOPOTANGHOTIKEG
avococaipiveg e avil-Ro/SSA evepyotta (4, 5). Ze avtd to mepipdilov, gaivetar Ott
10 emOniokd KOttapo Swdpapotiler évav kevipwd poro. Ilpdyparty, 1o wdplo
YOPOKTNPOTIKO NG avocomaboroywkng PAaPng oto ovvopopo Sjogren eivor m
gvepyomoinon tov emnilokdv kuttdpov. Ta EmOniaxa Kottapo tov Ziehoyovov
Adévav (EKXZA) givar 1oyvpol puOUIoTég TV TOTIK®V amoKpicE®Y TG PLGIKNG KOl TG
emikNNG avooing, KaOOS Obétovy 1o TANPES KOl AETOVPYIKO OTAOGTAGLO TMOV
OVTIYOVOTOPOVGLOCTIKMY  KUTTAP®V, pHeTald dAlowv  popuwn MIEI-tééng I, evod
TAPOLGLALOVV  QOIVOUEVO  UETATOMIONG TMV — TUPNVIKOV — GLTOOVILYOVOV — GTO
KUTTAPOTAQGHO, Kol TNV KOTTOPKN  pepPpdvn. Axoupa, ekepalovv o mindopa
AETOVPYIKOV (LVOGOTPOTOTOWTIKAOV HOPIOV, OTMG GVVIIEYEPTIKA UOPLO, KVTTOPOKIVEG,
ynuetokiveg kot TLRs. Idwitepng mpocoyng a&iCel n éxepacn tov TLR3, kabbdg: o) n
ocvotatikn Tov  €kepaon oand ta EKXA  efvor vynAn  kai, aviiBeta pe v
KUTTOPOTAQGLOTIKY TOV EVIONIGT OV £XEL TEPLYPAPEL G LN SEYEPUEVA OLVOCOKVTTOPA,
oto. EKXA evromiletor omnv KuTTOPIKN EMQPAVEIL VTOONADVOVTAG TNV EVEPYOTOINOM
QLTOV TOV HOVOTOTIOL 6T KUTTOPU ovtd ) eivar Asrtovpyos, kabmg ota EKEA 1
enidpaon pe polyl:C otov TLR3 odnyel ommv avénon g €kepacnsg Oidpopwv
0VOGOTPOTOTOMTIKAOV Hopimv, OTmG emions Kol KuTTapikd 0dvoto mov mpokaieital amd
avoikio (6-8), kot y) 0 PUOIKOG TOL GLVOETNG givat To dikhmvo RNA, to onoio umopsei va

elevBepmOel Tomkd eite amd 100G gite amd KoTESTPARUEVE KOTTOPA (D).

H Ro052/TRIM21 éyer epmhaxel oty apvntikn pdOpon mg pecsorafovpuevng and tov
TLR3 @Aeypovig evoddvovtag tnv ovfikitivoiioon kot tnv etakdAovdn amoddunon tov

napaydviov 3, 5, 7 kot 8 mov pvbuilovv v Eéxepaom wieppepovaov (IRFs) oto
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npotedoopo (10, 11). And v dAin mievpd, ov wriepeepoveg (IFNs), ot omoieg
TOPAYOVTOL GOV OOTEAEG O TNG avayvdplong Tov TLR3 pe 1o cuvdétn tov, €xet deyybei
ot avéavouv v ékepaon g Ro52/TRIM21 (12, 13). Iapdtt o puBuiotikdg porog g
Ro052/TRIM21 ot onuatoddton pécsm tov TLR3 givar amodederypévoc, n avtictpoen

emidpaon dev £xel pekenbel g TOPO.

2V mopovcso PeAETN, eEeTdoape TNV EmdpacT NG onuotodotnong pécm tov TLR3
omv ékepaon g Ro52/TRIM21, kot ota vrdroma dvo avtoovitydvae Ro60/TROVE2
kot La/SSB tov pifovovkieonpoteivikov cvpmiokov Ro/La hY-RNA, oe un-
VEOMAUGUATIKA Hokpoypovia Kollepynuéva EKZA, kabdg kot o€ veEOTAAOHOTIKA
emOnlokd Hela xvttapa mov ypnowomombnkov og Kuttapikn-cepd paptopog. H
onpotoddon pécw TLR3, addd oyt péco TLR4, PBpébnke o6tL 0dnyel oe avénon g
éxppacng tov mMRNA g Ro52/TRIM21 and ta EKXA g dvo Papata, eved n Ekepaon
tov mRNA g Ro60/TROVE2 xar g La/SSB  avénbnke oe pkpotepo —adhd
onuovtiko- Pabupo. H devtepn avénon g ékppaong tov mRNA ¢ Ro52/TRIM21
GLVOJIEVOTAV OO OVAKOTAVOLT TNG TPOTEIVIG 6TOV TupNva TV {oviavodv Kuttapov. H
kaBvotepnuévn avénon g Ekepaong Tov MRNA ¢ Ro52/TRIM21 kou 1 avakatavoun
™G TPMTEIVNG GTOV TLUPNHVO PecolaPeito Kupimg amd v mapaywyn IFNP. Avtifeta pe
to EKXA, n onuatoddéton péow tov TLR3 oe kovttapa Hela dev emmpéoce v
EKQPOCT] KOl KOTOVOUN TOV 0VTOavTlyovev, ovte v mapaymyn IFN, vrodnidvovrtag
o OlQOpeTIK  pOOIIOT TV HOVOTATI®V — GNUATOOOTNONG  HETAEL TOV  UI)-

VEOMAUGULATIKAV KO TMV VEOTAUCUATIKOV ETONAAKOV KUTTAP®V.
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YAIKA KAI MEOOAOI

Avtdpaoctipro. Ta povokiovikd aviicopato moviik®v (mAbs) Evavit tov aviponiveov
Ro60/TROVE2 (xhdvog 1F2) ka1 La/SSB (khdvog 1D6-HS) ayopdotnkav and v AbD-
Serotec (Oxford, UK), evd évavtt g B-axtivng (khdvog 2F1-1) and ™ Biolegend (San
Diego, CA, USA). Ta povoKAOVIKG OVTIGOWUOTO KOVVEAM®V EVOVTL TG ovOpmITIvng
Ro52/TRIM21, ¢ IFNB (ywo yprion o€ 1010b¢ o€ mopaivn) kot ¢ totovns-H4
ayopaotnkav omnd ™ Novus-Biologicals (Cambridge, UK), 1 Merck Millipore
(Darmstadt, Germany) kot T Biolegend, avtictorya. Ta povokAmvikd Kot ToAvKA®VIKG
AVTICOUOTO TOV YPNCLHOTOMONKAY GOV 1GOTVTIKOL HapTLPES ayopaotnkay and T Dako
(Glostrup, Denmark). Ta mAbs ywo v avactolny g dpdong g avOpomvng IFNa
(khdvog MMHA-2) kot tg aAdoov 2 tov kowov vrodoxéo twv IFNa/pf (khdvog
MMHAR-2) ayopdotnkav ond v PBL Interferon Source (Piscataway, NJ, USA), evid
Yy TNV ovaotoln g opdong g avOpomivng IFNB (khdvog 76703) war g [FNy
(khdvog 25718) 100 HOVOKAMVIKA OvVTIG®OpOTO oyopdotnkav omd v R&D Systems
(Minneapolis, MN, USA), ev® ot iootumikoi paptopeg omd tn BD-Biosciences (Franklin

Lakes, New Jersey, USA).

Ta 0Oevtepa aVTICOUATO TOL YPNOLUOTOWONKAV Yt TN OULVECTWNKN HIKPOGKOTIO
nepiaupavay to goat anti-mouse IgG, DyLight™ 549-Conjugated (Thermo Scientific,
Rockford, IL, USA), Alexa Fluor®488 F(ab’)2 fragment of goat anti-rabbit IgG, kat
Alexa Fluor®546 Goat Anti-Mouse IgG (H+L) (Life Technologies, Carlsbad, CA, USA).
AgdTEpU OVTIOCOUOTA GLVIESEUEVO LE QAKOMKT Qmopatdon, Ommg to. Pierce goat anti-
mouse IgG (Thermo Scientific) kot goat anti-rabbit Igs (Dako) ypnoyomomdnkayv yio ta

TEPANATO TNG ALVOGOUTOTHTOCNG.
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Eumopwd d0éoyeg doxyacieg ELISA ypnowomomdnkoav yio tov vmwoAoylopd g
nopaymyng kuttapokvav. Ot dokyacieg ELISA yw tig avOpomiveg IFNa, IFNB kot
[FNy ftav and ) Life Technologies, yw v IL-7 and v R&D Systems, evd v tig IL-

2, IL-4 o IL-17 and ™ Biolegend.

To avéroyo tov cuvdém tov TLR3 molvivoovikd:kutidiikd o&d (polyinosinic:cytidylic
acid, polyl:C) ka1 o cvvdétng tov TLR4 Mmomolvcakyapitng (lipopolysaccharide, LPS)

amo Escherichia coli) ayopdotnkav and ) Sigma (St Louis, MO, USA).

Kvtrapiwkég oepéc. Mn-veomhaopatikés, poakpdypova kadhepynuéveg oepéc EKZA
gykataotabnkav pe tnv Tomikn pébodo g eEmPractikng avamtuéng (14) and éva AoPio
ov Aappdveton kotd ™ Proyio enkovpik®dv cleroyoveov adévav (EXA) and dropa mov
vrofdailovial oe dyvwotikn aSloAdynon yw cvvopopo Sjogren. Eikoot-000 oeipéc
EKZA ypnoyomomniay otn perétn, 6éka mpoépyoviav and acbeveig mov ndoyovv and
ocvvopopo Sjogren cvpeova pe ta Apepikavika—Evponaikd kprriplo ta&vounong yu
10 cOvdpopo Sjogren (15) kot dddeka omd UAPTLPES Ol OTOIOL TOPOVGLAGTNKAY LE
CLUUTTOROTA ENPOTNTOC, GAMA dEV TANPOVCAV TO TOPATAVE® KPLTHPLL, EIXOV OPVNTIKN
Broyia kot dev mapovoialav 0poAOYIKA YOPUKTNPLGTIKG TOV GLVAOOLY HE TO GOVIPOLO
Sjogren. 'E&L and tovg 6éka acbeveig mov mdoyovv amd cHvdpopo Sjogren ftav Beticol
vy avti-Ro52/TRIM21, técoepig v avti-Ro60/TROVE2 ot tpeg yw avti-La/SSB
avtoavtiodpota. Ola ta dstypata cLAAEXOMKAY Kol ypnolpomomdnkay pe £yypaon
ocvvaiveon tov atopwv. H pedém elxe Aaper éykpron amd v Emrpomn HOumc g
latpwcrg Zyoing, EOviko kot Komodiotpuokd INavemotiuio Abnvov, EAlada (Ap.
[Tpotokdriiov: 5107). H xabapdtnrta Kot 1 emONA0KN TPOEAEVOT TOV KAAMEPYNUEVOV

oelpdv EKXA, motomombnke Pdoet ¢ popporoyiog TOLG, TNG MOVOUOLOTLTNG
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EKQPACTG OEIKTOV EWOIKOV Yo EMONAIOKGE KOTTOPO Kol TNG OMOVGING OEKTOV

EVOEIKTIKOV TOV AEHQOKVTTAP®V 1| povokutTapov (14).

Ta veomhaopatikd kottape Hela xolhepynbnkav ce Openticd viké DMEM (Life
Technologies, Carlsbad, CA, USA) o610 omoio £yt mpootebel 10% opog epfpvov pdoyov,
2 mM L-ylovtapivng, 100 U/ml mevikidivng, kat 100 mg/ml otpentopvkivng (0Aa amd ™

Life Technologies).

H amovcio empoivovong pe evdotoéivn emPePfardvetor  e€etdloviog Ola T
AVTIOPAOTHPL TOV KOAMEPYELOV HE TN dOKIHOGio avATTUENG YPOUATOS GE EKYOMGLOL

Limulus amebocyte (Sigma, St Louis, MO, USA).

Ayepon 1tov TLRs og emOnhmokd kvtrapa. To EKXA 1 1o wottapo Hela
KoAMepYRONKOV péEYPL TANPITNTOG 68 TAKid 6-Tnyadidv 1 16-myadidv oto onoia
elye otpwbei koAlaydévo (Nalge Nunc International, Rochester, NY, USA) 6mwg €xet
nponyovpeva meptypaget (14). Akolovbwmg, ta kKdTTapa vrofdiloviav i Oyt o€ emidpacn
pe polyl:C (5-pg/ml, ovvdémng tov TLR3) | LPS (1-pg/ml, cvuvdétg tov TLR4 ) v
SUPOPES YPOVIKES TTEPLOdOVG (6, 12, 24, 48 Ko 72 dPEG). e TPOTUPYKE TEPALATO, ELYE
peketnOei n enidpaon pe pukpotepeg anod g PEATIoTEG (0.5-pg/ml) 1 Bértioteg (5-png/ml)
ovykevipmoelg polyl:C (6). Ta kottapa HelLa ypnoyomomnkay cav Kuttapikn cepd
paptopac. H emidpaon g onuatoddtmong péco TLR oty ékeppaon tov popiov
Ro52/TRIM21, Ro60/TROVE2 «xot La/SSB oe enitedo mRNA efetdotmke pe
TPAyUOTIKOV-YpOvoy mocoTikl PCR kol o€ emimedo mPOTEIVIIG HE GLVEGTIOKN

UIKPOGKOT0 KOl AvOGOaTOTUT™ON Kot Western.

AvTioTpoQN pETOYPAPN—TOGOTIKI] AAVGLOMTH avTidpaon molvpepdong (RT—qPCR).

Amopovodnke RNA 1o onoio €iye vmootel katepyacio pe DNdom ypnoyonoudvtos to
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mirVana™ PARIS™ kit (Ambion, Applied Biosystems, USA) kot to0 Ambion® TURBO
DNA-free™ kit (Ambion). To cDNA mapdydnke and 0.25-ug RNA pe to High Capacity
RNA to DNA kit (Applied Biosystems). Ta mocootd éxepacng tov mRNAs tov
Ro52/TRIM21, Ro60/TROVE2 kot La/SSB petpnbnkav pe mocotiky| aindwvov-ypdvov
PCR ypnoponoudvtag epmoptkd Stob€ciong ekkivntég ot omoiot ival gduol yuo KaOe
nopo (TagMan® Gene Expression Assays, Applied Biosystems). H av@pdmwvn HPRTI
(TagMan® Gene Expression Assays) xpnotpomotifnke oov yovidio avapopdc. Ola Ta
delypota £tpeav o dvadec. H oyxetikn mocsotikonoinomn twv mpoidviov g PCR ywve

pe 1 Ponbew g pebddov 2744CT

(16) ypnowomowwvtag to kottapa HelLa ocav
Babpovount. Ov cvvOnkeg deoywyng e PCR Mrav ideg yioo dho tor yovidwo kot

nepihapfovay éva apyikd PApoa  amodidtaéng otovg 95 °C for 10-min, to omoio

axolovBovoav 50 kvkhot otovg 95 °C yuo 15-0evtepdrenta kat 60 °C yia 1-Aento.

XuveoTioKn pikpooskomio. H £ékppaon kot evidmion tov Ro52/TRIM21, Ro60/TROVE2
kot La/SSB mpoteivov extyumbnke pe ovveotiokn pikpookonic oe EKEZA mov eiyov
KaAMepynOel oe mhokida 16-mnyadidv (Nalge Nunc), dnwg £xel maladtepa Teptypoel
(7). Xvvomtikd, To KVOTTOPO povipomomOnkav pe pebovoin ywo 10 Aemtd kou peETd
axeTovn yo 2 Aemtd otovg —20 °C. H un €18k 6£0UEVOT TOV TPOTOV OVIICOUATOV
nopepmodiotnke pe enmoon o€ 1.5% un avocoydvov opov and Poécio Euppvo. H endaon
LE TO OVTIOOUOTO £vavtl Tov ovipodnvov tpoteivov Ro52/TRIM21, Ro60/TROVE2
kot La/SSB 1 pe ta avTio®pato 160TumikoVs-HapTupeg £YIVE Yo T OLAPKELL TNG VOYTOG
o1ovg 4 °C og doyeio pe Kopeopévo mepPAALloV VIPATUOV KOl OKOAOVONGE EMDOCT Yo
30-Aentd o Beppoxpacio dopatiov pe o KOTAAANAQ d€0TEPO OVTICOUATO TO OO0
ntav oovvdedepéva pe ebopilovoa ypwotiki. Ov ewodveg AMEONKovV He CLVECSTIOKO

pkpookdmio Tomov Olympus FV10.
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Avocoamototwon katd Western. H ékoppaon tov mpotesivov Ro52/TRIM21,
Ro60/TROVE2 xot La/SSB ané EKXA 1 kottapa HelLa extyumbnke kot pe kKhoooikn
SDS-PAGE nAektpo@dépnon mupnvikov 1 KLTTOPOTAUCUATIKOV EKYLMOUATOV, TNV
omoio. akolovONnoe avocoumotHm®on pe  €WKA oaviioodpota  (17). Zvvomrtikd,
TopdyOnKav TopNVIKA 1| KuTtaporAacpatikd skyviMopoto and EKZA ota omoia dev elye
1N eiye yiver enidpaon pe polyl:C/LPS pe to NE-PER Nuclear and Cytoplasmic Extraction
Reagent (Thermo Scientific), niektpopopnnkav ce 10% mikTopa Tolvakpviapdiov
kot petapépbnkay oe pepppavn PVDF (Millipore). H avocoamotommon £ywve pe otk
CVTIGOUATO 1 AVTICOUATO LGOTLTIKOVG-UEpTUPES TOL 0ol Tpootédnkav oe 1% dmayo
voro oe TBS/0.1% Tween-20 yio 2-dpec, Kot akohovdnce enmdaon ywo 1-Gpa pe to
KOTAAANAOQ OEVTEPO. OVTIGMUOTO TOL NTAV GLVOESEUEVO HE OGAKOAKY @woeotdon. H
TOPOY®YN] GNUOTOG aviyveDONKE HE EVIGYVUEVT] YMUEOPOTAVYEW. YPTGLULOTOIDOVIONG TO

vrootpopa CDP-Star (Roche).

Yroloyiopog g mopayoyns wrepeepovedv. H onpatoddomon péow tov TLR3 €yxet
OLGYETIOOEL 1GYVPA HE TNV EMOY®YN TS EKOPAOTG Hopiov viepeepovav. H mapaymyn
wIEPPEPOVOV Gav omdkptlon otnv di€yepon towv TLR peiethOnke 1600 o¢ eminedo
mRNA 600 kot o€ eninedo npwteivov oe EKZA 1 o¢ xvttapa HelLa ota omoia dev eiye
yivel enidpaon N elxe yiver emidopaon pe polyl:C 17 LPS. H éxppaon tov mRNAs tov
[FNa, IFNB kot IFNy ektiunnke pe mocotikn aindwvov-ypoévov PCR ypnoiponotdvrog
o e181ké epmopikd drodéoipa TagMan® Gene Expression Assays (Applied Biosystems).
H éxxpion tov avtiotoyyov wvtepeepovidv peleTnOnke o€  €AedBePU-KLTTAPOV
vrepkeipeva and kadlepynuévo EKXA 71 kottopa Hela oto omola dev eiye yivet
enidpaon M elye yiver emidpaon pe polyl:C M LPS pe edwég epmopikd ownbéoipeg

avocoeviupukég pebddovg otepeds @doelg (enzyme-linked immunosorbent assays,
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ELISA), oopowva pe tig odnyieg tov mapackevaot. Ta vrepkeipevo culAEyOnkay 610

TELOG TOV OLOGTHOTOC KAAMEPYELNG Kol PLAGYON KAV 6Tovg -80°C £mg Tov EAeyyOOVV.

AvaotoM] NG Opaong TV wvtepPepovadyv. H eumhoki] tov wiepeepovdv otn
pecolafoovpevny amd tov TLR3  pobuion g éxepaong tov Ro52/TRIM21,
Ro60/TROVE2 ka1 La/SSB extiunfnke pe v mpochnkn €0KOV 0dpovoTouTIKOV
avtioopdtov évavtt g IFNa (Spg/ml), e IFNB (10pg/ml), tg IFNy (Spg/ml) 1 tov

Kowo¥ vrrodoyéa tov IFNa/p (Spug/ml) 30-Aentd mpwv v enidpaon e to polyl:C.

XTaToTIK avdivor. H otatiotikég avaldoels £ytvay e T Un-TopapeTpikny avdivon
Mann-Whitney, ypnowonoidviag 1o Aoywopukd GraphPad-Prism 4.0 (GraphPad

Software, San Diego, CA, USA). Avagépovtal LOVo 01 GTATIOTIKA GNUAVTIKES SL0POPES.

AIIOTEAEXMATA

H #mopatetopévny eyepon tov TLR3 odnyei éva onpoavrikd moco6td6 TOV

EMONMMOKAOV KUTTAPOV 6 ATOTTOTIKO OAvaTo pécm avolkiog

Xe ovvaptnon pe mponyovueva ocdopéva (6), M mapateTopévn emidpacn pe polyl:C
odnynoe ta EKZA og mpokalovpevo and anokdAinon anontmtikd Odvarto 1 avowia. To
QOVOUEVO OVTO NTAV EUEOVEG AT TIC 24 dpeg emidpaong kat Eptace mepinov oe 30-40%
ATMOAELOG KVTTAPOV OTlG 72 mpeg emidpaong. Avrtibeta, m emidpaon pe LPS dev
TPOKAAESE 0PATH OTOKOAANGY TO®V KOUTTAP®V KOl TOV OTOTTOTIKO OA4voato mov

0K0AOVOEL.
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H emidpaon pe polyl:C emdysr po avénon g ékgpaong tov mRNA 1ng

Ro052/TRIM21 ot dvo Prjpata ota EKXA, arla oy oe kdtrapa HeLa.

H &iéyepon tov TLR3 yuwn dudpopeg ypovikég meprodovg (6, 12, 24, 48, 72 mpeg)
TpoKAAEsE onNUavTiKy avénon g ékepaocng tov MRNA ¢ Ro52/TRIM21, n onoia
NTov Apeca epeavig amd Tic 6 dpeg emidpaons [HEGOS Opog aHENONGETVTIKG COAALOL
(TZ): 12.07£3.12, p<0.0001] (Ewova-1A). H ékppaon avt) mapéueve oxeddv id1o péypt
TG 12 éwg 24 dpeg kot v akorlovOnoe pio dedtepn avénon N onoio. KOPLEM®ONKE GTIG
48 dpeg (péoog 6pog avénong £TX: 2.46+£0.27, p<0.0001). Qotdéco, N emidpaon pe
polyl:C Bpébnke ot dev emnpedlet dueca to eminedo. mRNA tov Ro60/TROVE2 kot
La/SSB. H éxopaon avtdv avéndnke ehagpd, aAld GTOTIGTIKG ONUAVTIKA, ETELTO 0T
48 mpeg emidpaong (nécog Opog avénonctTZ: 2.00+0.23, p=0.0002 wou 1.70+0.12,
p=0.0014 yo. T« mRNAs g Ro60/TROVE2 «ot tg La/SSB, avtictoyya) (Ewdva-1B,
C). Ta enineda éxppaong tov mMRNAs tov Ro52/TRIM21, Ro60/TROVE2 kot La/SSB,
OGS Kot To poTifo emaywyng g avénong Tovg petd and enidpacn pe polyl:C, Bpébnke
OTL 0ev dlapépovv petaéd tov oelpdv EKXA mov éxovv avamtuybel and Proyieg acbevov
OV TAGYOoLV Omd cvvopopo Sjogren Kot omd PAPTVPEG OV dev dyvodoOnKav e
ovvopopo Sjogren Kot 0 GLGYETIGOMKE HE TNV TOPOVGIC CVTOUVIICOUATOV EVOVTL
OTOL0LGONTOTE OO AVTEG TIC TPpMTEIvES (dedopéva Tov dev mapovolalovial). Amd v
A mhevpd, N emidpacn pe LPS, 1o omoio eivar o cvvoétng tov TLR4, dev elxe kapia
enidpaon ota emineda Exepaong tov mRNAs tov Ro52/TRIM21, Ro60/TROVE2 kat
La/SSB an6 ta EKXA. Xg avtifeon pe ta EKZA, n enidpaon pe polyl:C 1§ LPS dev
Bpébnke va emmpealet v ékppaon v mRNAs tov Ro52/TRIM21, Ro60/TROVE2 kat

La/SSB and veomhaopatika kottapa HelLa (Ewdva-1).

233



Ro52/TRIM21
1000

100 ey |

10 ST ; -

Oh Bh 12h 24h 48h 72h

B RoSOTROVE2
1000
'—
QO
T 100
7
<
o~
c 10
o
L3
=
o 1
°
o
Oh Bh 12h 24h 48h 72h
r La/SSB

1000

100

10

Oh Bh 12h 24h 48h 72h

Emid

——PIC
——LPS
—=—Hela PIC
-¥--Hela LPS

paon pe PICHLPS —0 ——»

Ewova 1. Méoog 6pog adEnong g Ekepaong
mRNA petd ond emidopaon pe polyl:C (PIC) 7
LPS oe EKXA 1 «ottapa Hela. A. Xto EKZA,
n avénon g €kepacng tov MRNA  1rg
Ro052/TRIM21 ftav gpeavig omod Tig 6 dpeg g
emidpaong pe polyl:C, mapépeve otabepn £mg Tig
12 pe 24 dpeg xar avénbnke 2.5 popég otig 48
opeg (évtovn ovveyng ypouun). To LPS odev
emnpéace Vv éxppoacn Tov MRNA 1n¢
Ro52/TRIM21 (drokekoppévn ypappn). Ovte to
polyl:C (Aemt ovveyng ypapuu) ovte to LPS
(Ypoppn oYNUOTICPEVT] UE KOVKIdEC) emnpéace
mv ékepact Tov MRNA g Ro52/TRIM21 amno
ta kottopo Hela B. H enidpaon pe polyl:C oe
EKXA odnyovoe og pio pikpn, oA GTOTIGTIKA
onuavtiky, ovénon ¢ Ekepacng tov mRNA
mg Ro60/TROVE2 ot 48 dpeg (éviovn
ouveng ypauun), eve to LPS dev eiyxe xopia
emidpaon (aocvveyng ypouun). H éxepacn tov
mRNA ¢ Ro60/TROVE2 o¢ kvttapa Hela
dev emnpedotnke and v enidpaon pe polyl:C
(Aemm)  ovveyng ypapuf)) M LPS  (ypapun
oynpoaticpévn pe kovkideg). I, Opoimg, 1
emidpaon pe polyl:C oe EKXA mpoxdAece o
Kpn, GALG GTOTIGTIKG OMUOVTIKY, avénom Tng
éxopaong tov mRNA g La/SSB otig 48 dpeg
(évtovn ovveyng ypopun), eved to LPS dev v
emnpéooe (acvveyxng ypoupr). Xe kotrapo Hela,
1600 10 polyl:C (Aemtn ovveyng ypouun) 6co
kot to LPS (oynuotiopévn pe kovkideg) dev
emnpéocav v  ékepaon Tov MRNA ¢
La/SSB.  Ta  Tomkd  XedAipoto  givon
OVTITPOCOTEVTIKE ka1 TtV 22 cepdv EKEZA
Kat, avtiotowyo, 3 aveEdpTNTOV TEPAUITOV OE
kOttapo Hela.

H enidpaon pe polyl:C emayer v avaxkatavopun g npoteiviic Ro52/TRIM21 otov

nopiva tov EKXA, aild o oto kotrapa Hela.

H enidpaon pe polyl:C dev Ppébnke vo emmpedlel to enimeda TV TPOTEWVOV

Ro52/TRIM21, Ro60/TROVE2 ka1 La/SSB ota EKXA, 6nmg @aivetor amd mepdpoto

AVOGOUTOTOTMONG KOl GVVESTIOKNG piKpookomiag (Ewova-2). Qotdco, n emidpoaon pe

polyl:C odnynoe oe pio kabvotepnuévn (otig 48 kol 72 GPeC) TLPNVIKN OVOLKOTOVOUT

¢ mpoteivng Ro52/TRIM21 ota EKZA. H cvveostiok) WKPOGKOTIO QOVEPMGE ua,
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acOev]  KLTTAPOTAOGUOTIKY) Kot  Hiol  1oyvupn TOPNVIKN  YPAOOT NG TPOTEIVNG
Ro52/TRIM21 og avemmpéaota kOttapa. Avtiy 1 mopnvikn ypoon g Ro52/TRIM21
evtomlOTav o€ pio £0G TPELG TUPNVIKES KOVKIOES, £va TPATLTO TOL TPOCOUOLAlEL GE
XPOOT TOL TVPNVIoCKOL. AVTd TO HOTIBO £KPPUONC TOPEUELVE 1010 KOTA TN OGPKEWL TOV
npodtev 24 opodv g emidpacng pe polyl:C, evd dhlate otic mo pakpdypoveg
emdpdoeic, petd T 48 dpec. Xtig 48 ko 72 dpeg, TO TUPNVICKIKOD THTOL TPOTLTO
ékppaong g Ro52/TRIM21 dhhaée oe apretég kovkideg mov ekteivovionr 6e OAO TO
gbpoc tov moupnva (Ewova-2B). H enidpaon pe LPS dev elye xapio enidpaocn oty
gkppaon N v kotavopn tov mpoteivdv Ro52/TRIM21, Ro60/TROVE2 kot La/SSB
(Ewéva-2B). Onmg mapatnpndnke kot oto eninedo tov mRNA, ot oepég EKXA mov
npoépyovtal amd acbeveig pe cOvopopo Sjogren Kot HLAPTLPESG ELYOV TAPOLOLN ATOKPLON.
H &iéyepon tov TLR3 pe ovykevipmoelg youniotepeg omd 1t PBértiot (0.5-pg/ml
polyl:C) 1 ioeg pe m Pértiom (5-ug/ml polyl:C) (6) eiyov 10 1010 amotéleopa oV
gkppaon Tov mRNA kot g tpoteivng tov Ro52/TRIM21, Ro60/TROVE?2 ka1 La/SSB

(0edopéva mov dev Tapovoldlovat).

Ovrte N emidpaon pe polyl:C odte avtq pe LPS eiyav kdmowo enidpaocn oty npmTeiviky
éxppaon kal katavoun Tov Ro52/TRIM21, Ro60/TROVE2 kot La/SSB ot kdttapa
HeLa. Qot6c0, 10 potifo ovotatiknig ékgppaong e Ro52/TRIM21 diéepepe amd to
avtiotoryo ota EKXA. H npmteivn Ro52/TRIM21 evtomldtav o€ dopég mopnvioKikon
TOmov, aAAG Kuplwg mapépeve o6to KutTOpPOTAGCHO Kou Ogv emmpealdtav amd TN

onpatoddon péco TLR (dedopéva mov dev mapovoidlovrar kot Eikdva-3B).
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A Kutrapomhacpatika Mupnvika
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Ewova 2. H enidpaon pe polyl:C dev emnpedlet to eninedo Ekppoong tov npateiviv Ro52/TRIM21, Ro60/TROVE2
1 La/SSB, aAld emdryer o kabvotepnpévn avakotavoun e Ro52/TRIM21 otov muprva tov EKXA. A. H avédlvon pe
avocoomotinmon katd Western dev amoxdAvye aéloonueionteg alhoyéc oto emineda EKEPOAONG TOV TPOTEVAOV
Ro52/TRIM21, Ro60/TROVE2 kot La/SSB eite e xvttapomiacpatikd (apiotepn mhevpd) eite oe mopnvikd (6eE1d
mievpd) exyvricpate and EKXA vrd v enidpaon pe polyl:C (PIC, dvo mhaicio) | LPS (kdtw mAhaicto). H B-aktivn
Ko 1 10tévn-H4 ypnoipomofnkoy og LapTupeg pOPTOUNTOS Y10 TO KUTTOPOTAAGLLUTIKG KOl TO, TUPMVIKA EKYVAICLOTO,
avtiotoya. [lopovoidletor éva avimpoomnevtikd mapddsiypo 7 oepov EKXA. B. Tlepdpoto cuveoTiokng
pkpookomiog £det&av ot 1 enidpacn pe polyl:C emdyer Tnv mopnviky avakatovoun g tpateivng Ro52/TRIM21 ota
EKZA. g xdttapa oto omoia dev €xel yivel emidpaon, 1 Ro52/TRIM21 evtomniletal 6T0 KUTTOUPOTAAGUO KOl GE Liol £0G
Vo Kovkidec, €va MPOTLO OV TPOCOHOLALEL GE ¥pAdGN Tov Topnvickov. To TPOHTLIO AVTO TVPNVIKAS EKPPUONG
napéueve otobepd g TIc 24 dpeg, evd otic 48 kot 72 dpeg M TPOTEIVI OVOKATAVELOTAY O OPKETEC KOVKIOEG OV
exteivovtal oe OAo 10 g0pog tov mupnva. H emidpaon pe LPS dev emmpéale v €k@poon Kol TNV KOTOVOU TGV
npoteivov Ro52/TRIM21, Ro60/TROVE2 kot La/SSB. IMapovcidletal éva avimpoomnevtikd nopadetypo 13 oeipdv
EKZA (8 and aceveic pe ohvdpopo Sjégren kot S amd PApTOpES).

Ro52/TRIM21

PIC

KBM

LPS

PIC

LPS

PIC

LPS



48 wpeg 72 wpeg

A EKZIA

IFNa

IFNB

IFNy

PIC

B Hela

IFNa

IFNB

IFNy

PIC

Ewova 3. Emnidpoon pe [FNo, IFNB 1/ IFNy emdyel v mopnviki] ovoKoToOvVOU| TG TPOTEIVNG
Ro052/TRIM21 ota EKXA, aird oy oe kottopa Hela. A. H enidpaon pe wiepeepovn oe EKEA
TPOKAAESE TNV TLPNVIKY ovokatavopun tng mpmteivng Ro52/TRIM21 amd éva mpodtumo mov
TPOCOUOLALEL GE YPMOCT) TOL TLPNVICKOV GE APKETEG KOVKIOES TTOV eKTEIVOVTOL € OAO TO €HPOG TOV
mopnva amd Tig 24 dpeg. [Napatibeton avrimpoconevtikd mopddetypo and 3 oeipéc EKEXA. B. H
emidpaon pe IFNa, IFNB 7 IFNy dev dArae onpovtikd v Ekppaon g tpoteivng RoS2/TRIM21
o¢e kuttopo HelLa. Ot eicoveg elvat avTimpos®IEVTIKES 3 SIUPOPETIKMV TEIPAUATMVY.
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H pecorafovpevn and ™ dpaon tov polyl:C kaBvotepnuéivn avénon g Ekepaocng
Tov mRNA ¢ npoteivig Ro52/TRIM21 ko n avakatavopn TS TPOTEIVIS GTOV

nuopiva oto. EKXA pecorafoivrar kopiog and v mapaymynq IFNB

To yeyovog Ot n devtepn avénon g £kppacns tov mRNA ¢ Ro52/TRIM21 kabmg
Kot M mopnvikny g avakatavour] ote EKEA mov coppaivoov vnd v emidpaon pe
polyl:C &ivar kabvotepnuévo Qavopeva, vrodnAdvel 0Tt pecoiafovvial ard KATolov
TOPAYOVIO 7OV TOPAYETOL OE EMOUEVO OTAO0 Tng onupotoddotong péow TLR3.
Aapfavovtag oy To 4Tt To. PavOLEV 0VTA eV GLVERAVAY PETA omd EmidpaoT pE
LPS, n omoia xvpimg 0dnyei oty mapaywyn TNFa, kot 6t ot vtep@epoveg, mov gival ot
KOpleg KuTTOpOKiveg mov emdyovior Emerta omd O€yepon tov TLR3, eivar 1oyvpoi
emayyeig g €kppaong g RoS2/TRIM21, e€etdoapie T GUUUETOYT TOV WIEPPEPOVAOV
otV enaydpevn omd to polyl:C avénon g éxppaong oo mRNA ¢ Ro52/TRIM21 kat
™V avakatovopn g mpoteivng. Onwg avapevotav, m eE@yevng yopnynon Ttov
wtepeepovav Tomov-1 kot II, dnwg n IFNa, n IFNB kot 1 IFNy, odnynoe ypryopa o€
onuovtikn  avénon tov ermédov mRNA  tg Ro52/TRIM2I, ¢awdupevo mov
TopatnpNONKe and T 6 MPEG EMIOPAONG KOl TAPEUEIVE EV TOAOIG 6TAOEPO ATd EKEL KO
népa. (L€cog Opog avénomg otig 6 dpeg oe oxéon pe 1o EKXA ota omoia eiye yivel
emidpaon+TX: 3.0+0.05, 7.7+1.1 xar 7.0£0.9 ywo v IFNa, v IFNB kot v IFNy,
avtiotorya). [Tapdpota, n enidpaocn ota kvttopa HelLa pe IFNa, IFNB 7 IFNy ywa 6 hrs
odnynoe oe avénon xatd 12.6+0.05, 10.7+1.2 xor 5.8+1.15 @opéc g OoLOGTOTIKNG
éxppaong oo mRNA g Ro52/TRIM21, n onoia mapépeve idwa and to onpeio avtd ki
énerra. Emmiéov, n eEmyevng yopriynon g IFNa, g IFNB 1 g IFNy oe EKZA, aAld

oyt og xuttopa Hela, mpokdiese v mopnvikn avaxatavopn g Ro52/TRIM21 and éva
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potifo mov opoldlel G TLPMNVICKIKN YPADOOT 6 TOANUTAEG AOPES KOVKIOES, POIVOLUEVO TO

omoio mapatnpovTay amod Tig 24-0peg enidpaong (Ewkdva-3).

AxohovBwc, efetdoape TV Ekepacn TOV viepeepovedv e eminedo MRNA kot
npoteivng oe EKXA ota onoia dev elye yivelr kdmow enidpaon kot oe EKXA oto onoia
emdpacape pe polyl:C. H ékppaon oo mRNA g IFN, alhd 6t tov mRNA ¢ I[FNa
N ™g IFNy, avénnke oe EKXA ota omoia eiyope emdpdoet pe polyl:C. Zvykekpiuéva,
10 mMRNA g IFNB avénbnke dpapatikd ot 6-dpeg g eniopaong pe polyl:C, oy
oumg kot émerto. ond emidpaon pe LPS (péoog Opog avénonctTX: 1972+797) ot
petwdnke and to onueio avtd ko petd (Ewkdva-4A). e coppovia pe v avénon tov
enmédov mMRNA, aviyvevdnke éxkpion ¢ IFNP oe vrepkeipeva kalhepynuévov
EKZXA ota onoia giye yivel enidpaon pe polyl:C. H ékkpion IFNP aviyvevbnke amod tig 6
wpeg emidpaong kol Kopvemdnke otig 12 dpeg (Ewdva-4B), vrodniovovtog 6t IFNB
pmopel va eumAéketal ot oevTePN avénon tov MRNA Kot TV TUPNVIKT AVOKATOVOUN
g mpoteivng Ro52/TRIM21 ota EKXA. Aev aviyvebbnke mapaywoyn g IFNa, evéd ot
otabepéc, oAMG yapmhéc moodtmreg IFNy mov Ppébnkav ot vrepkeipeva  un
emnpeacpévov EKXA kot EKZA oto omola giye yiver emidpaon pe polyl:C opsiloviav
070 KOAMEPYNTIKO OPeMTIKO VAKO TOL YpNoomomnke, OT®G POIVETOL OO TN U
aviyvevon mRNA kot v dmapén napopotwv emmédmv IFNy oe pun ypnoiponompévo

KoAMePYNTIKO VAKO (Ewkdva-4B).
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Ewova 4. Tlopayoyn viepeepovov
(IFN) and EKXA. A. Ta wotoypdppato
delyvouv v mopaymyl mRNA tov
OIFNe [FNa, IFNB xou IFNy ané EKEZA oto
EIFN omoio, Ogv €xel yivel Kopio midpacn 1
miFny £XEL yiver emidpaon pe polyl:C (PIC). H
emidpaorn pe polyl:C avénoe ypiyopa
mv éxepacn tov mRNA g IFN,
oArd O e IFNa v g IFNy, og
EKXA otg 6-0pec xou M ékepoon
PIC PIC PIC PIC PIC PIC pewmbnke amd to onpeio owtd Kot PETA.
Owpec  6upec 12Wpec 24 dpeq 48 WPEC 72 GPE B. lotoypapipo mov deixvel Ty éxkkpion
wteppepovav ond EKEA ota onoia dev
EKKplan IVTEp@epoVNG éxel yiver xapio emidpacn M €xetl yiver
enidpaorn pe polyl:C. H emidpaon pe
polyl:C umopovce vo emdyer TNV
BN giexepion IFNB and Tic 6 dpeg pe v
WIFNy yymAotepn éxepaom vo givar otig 12-
onpeg. [ToAd yapnid moocootd IFNy
oviyvevdnkov oe  vmepkeipevo  and
EKXA oto omoio dev €yet yiver xapio
emidpaon (0 dpecg), oe vepkeipeva and
KBM o'?'c L PIC  PIC  PIC EKZA oto onoia &gt yivel enidpoon e
WPEC 6 WpEC 12 WPEC 24 WPEC 48 WPEC 72 WPEC 4 -
polyl:C xar oe koAhepyntikd HEGO TO
omoio dev glxe ypnopomombei (KBM),
eve oev aviyvedOnie IFNa. Ta Tomikd
YpdApoTo OVTIGTOLYOVV o€
amoteAéopata and 3 oepég EKXA.

>
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Ovte 1 emidpaon pe polyl:C, ovte pe LPS Bpébnkav va embyovv v ék@pacn tov
mRNA 1tov wieppepovadv 1 v ékkpion tovg oe kuttopa Hela (dedopéva mov dev
napovotdlovrar). Akdua, eréyybnke n ékkpion tov IL-2, IL-4, IL-7 xor IL-17 oand
embnlokd KotTopo oto omoio &ite dgv elxe yivel kamown emidpaon eite elxe yivel
enidpaon pe polyl:C i LPS. Onwg avapevotav, toco 1o EKZA 660 kot ta kottapa Hela
dev Bpébnkav vo exkpivoov IL-2, IL-4 ka1 IL-17 amovsio 7 mapovcio emidpaons. Xe
oupeoVvia kat pe Tponyodueva dedopéva (18), To polyl:C Bpébnke va emndyst v Ekkpion
IL-7 amd tig 12 dpeg enidpaong 1000 oe EKXA 660 kot oe kottapa Hela pe 1o
(QOVOLEVO VO, KOPUPMVETOL 0TIS 72 dpeg emidopaong (20-popég kar 10-gopéc avénomn ot
oYE0M LE TN enNpeacpéva KOTTapa, avtiototya). Onmc kot pe to polyl:C, n enidpaon pe
LPS mpoxdieoce pia 10-mhdoia avénon g ékkpiong g IL-7 and kottapa HelLa aild

dev odnynoe oty ékkpion g and EKXA.
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O pOAOG TOV WVTEPPEPOVAOV GTNV ENAY®YN TNG £KkPpacns Tov MRNA g Ro52/TRIM21
Kol TNG ovokatavoun g mpmteivig ota EKZA emPefordbnke emmiéov pe v
nopepmodion kabe wviepeepovng (IFNa, IFNB 17 IFNy) 11 tov xowvov vmodoyéa twv
wiepeepovdv TOmov-1 (vodoyfac-IFNaf) pe €101k adpovoTomTiKA AVTIGOUATA 1) TOVG
100TLTTIKOVG TOVG MAPTUPES. ATO avTd, To aviiodpota Evavtt g IFNB 11 Tov kowvov
vrodoyéa-IFNap PBpébnkav vo avactéAhovv onNUOVTIKA TNV TPOKOAOVUEVN ond TO
polyl:C avénon tov mRNA g Ro52/TRIM21 (avactol xatd 57,62% ko 44,11% otig
48 mpeg enidopaong, avtioTorya) N TNV TLPNVIKN TG avakotavour ota EKXA (Ewova-5).
[T gwwd, ta adpavoromrikd aviicdpota Evavtt g IFNB kot tov Kowvod vrodoyéa-
[FNap avéotethay kotd 66.2% kot 86.5%, avtictorya, T dedTEPN AWOENGN TG EKOPALOTG
tov mRNA g Ro52/TRIM21 mov mpokaieitoar and to polyl:C (12-48 dpec) (Ewova-

5B).
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PIC + avtiowpa
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O évavtitng IFNa
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£vavti tou unodoyxéa IFNaf
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Avticwpa evavTi Avticwpa Avticwpa Avtiowpa
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évavtl 1'|| IFNa EvavTl 'r|| IF Nl

Ewova 5. H mopepnddion tov viep@epovdv Le €0IKA adpavomoumTIKE avTioduato £0e1Ee 0TL N
npokorovpevn omd 1o polyl:C avénon g éxepaong tov mRNA ¢ Ro52/TRIM21 «or 1
OVOKOTOVOUT TNG TPAOTEIVIG Lecolafeitarl o onpavtikd Pabud amd v IFN. A. lotdypappoe mov
delyvel v avaotodn g ékepacng Tov MRNA tng Ro52/TRIM21 amd €1dikd adpavomomTikd
avticopoto évavtt g IFNa, g IFNB, g IFNy 1 tov xowvobd vmodoyéa-IFNaf (IFNofR) oe
EKZA oto omoio dev €yel yivel xapia emidpacn N €xer yiver emiopaon pe polyl:C (PIC). Ta
aviiodpato évavtt g IFNP kot tov xowod vmodoyéa-IFNaf avéstelhav onuovtikd tnv
pokorovpevn amd to polyl:C advénon tov mRNA, emidpacn mn omoio givol moO UEOVAG OTNV
kafvotepnpévn avénon (12-48 dpeg, koxkvo mepiypappa). B. Topepnddion g mpokolodpevnc
and polyl:C avakotavoung e mpmteivng Ro52/TRIM21 amd adpavomomTikd avTiGOUATO EVOVTL
g IFNa, ¢ IEN, g IFNy 1 Tov kotvov vmodoyéa IFNap. Ta avticdpata évavtt g IFNB kot
tov kowvov vmodoyéa IFNaf, oAid oyt évavti g IFNa 1 g IFNy, mapepnodiCovv tnv
npokaAovpevn oo polyl:C mupnvikn avakatovopr tng Ro52/TRIM21 ota EKZA. TMapovoidlovtat
eoveg TV TEWPAPITOV avooToAns o€ EKEA ota omoia éyet yivel emidpaon pe polyl:C yo 72 dpeg.
O1 e1kdVEG AVTEG ELVOL AVTITPOCOREVTIKES 3 EEYDPLOTAOV TELPAUATOV.

FN
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XYZHTHXH

H moapovoa perétn oeiyver 61t  onpoatoddmon péow TLR3 oe pn veomhacpotucd
avOpodmve emniokd KoTTOpo mov TPoépyovian and Ployieg cleloyOvev adévav
(EKXZA) odnyel oe woyvupn €kgpacn tov avtooavitydvov RoS52/TRIM21 kar oe pia
YOUNAY, OAAG OTATIOTIKG ONUAVTIKY] 0OENGY, T®V VAOAOWM®OV OVTOAVIIYOVOV TOL
pipovovkieonpmteivikod cvumidkov Ro/La hYRNA. H avénon g ékepacng tov
mRNA ¢ Ro52/TRIM21 wpoxinfnke amd ) onpatoddmmon pécsm tov TLR3, ahdd oyt
péom tov TLR4, ota EKXA, o 600 @doeic: pio vopitepn otig 6 £mg 12 dpeg, Kot pio
kaBvotepnuévn, otig 24 pe 48 dpeg,  omoia pecorafeito KupiwS AT TO HOVOTATL TOV
wiepeepovav Tomov-1. Elvat evdagépov 611 1 kabvotepnuévi avénoen g EKepacns Tov
mRNA g Ro52/TRIM21 ota EKZA cuvodentnke omd pio Topnviky ovoKoTavoun g
npwteivng Ro52/TRIM21 and éva mpdTumo mov Tpocopoldlel Ge yPMOCT TOL TLPTNVIGKOL
o€ OpKETES KOVKideS mov ekteivovtanl e OA0 1o €0pog tov mupnva. H mapepmoddion g
IFNB odnynoe oe pepikn, 0AAG GNUOVTIKY, OVAGTOAN Kol TV 000 Kobvotepnuévov
QOWOUEVDV, EVD 1 onuatodotnon pécw tov TLR3 ota EKEA cvoyeticbnke pe v
éxkpron IFNB, aikd oyt g IFNa 11 g IFNy. H mpoteivn Ro52/TRIM21, pe
duvatdtnra dpdomng g oav E3 Aydon g ovPkitivig pe v npmteivn-otoxo (19, 20)
HEGOMLPOVTAG OTNV OVPIKITIVOAI®OT Kol TNV ETAKOA0VON amodduncT Tov puOLGTIKOV
napayoviov tov wiepeepovav (IRFs 3, 5, 7 kot 8) 610 Tpwtedonpa, £xel epniaxkel otnv
apvnTikn pvduon g onuotodotong péow tov TLR3, TLR7 ko TLRY xou v
emakolovdn moapaymyn wiepeepovev tomov-1 (10, 11). Amd v dAn pepid, didpopa
TPOPAEYHOV®DOT epebiopata, Onwe N £ékbeomn o IFNa 1) vitpikd 0&0, £xovv meprypapel 0Tt
emdyovv Vv ékepaocn ™ Ro52/TRIM21 kot m petatomion g otov moprvae (13, 21),

vrodNA®dVOVTOS OTl, VIO TN Opdon onudtemv Kwvdvvov, 1 Ro52/TRIM21 6dvartar va
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OVPIKITIVOAMVEL TOPNVIKA VTOGTPOUATA. (26TOGO, 1 ONLOGIO TG TVPNVIKNG EVIOTIONG
Kot avokatavopng g mpoteiviig Ro52/TRIM21 ota un veomlacuatikd EKXA, mov
pmopel va mepAaUPavel VTOGTPAOUATE TNG 1| TVPNVIKA GTOLKElD e ToL omoio pmopel va
aAnAemidpd, mpénet va dthevkaviel. Xta veomlaopatikd embniokd kottapa Hela, n
amokpion ot Oyepon tov TLR3 kot to potifo £€kgpacng tov popiov g
Ro52/TRIM21 Bpébnkav vo dwpépovv amd to avtictoyo ota EKZA, vrodnidvovrog
0Tl Ae1tovpyohv SLPOPETIKA HOVOTATIO GNUATOOOTNONG € VEOMANGCUATIKG Kol L

VEOTAUGLLATIKG KOTTAPO.

Ta akpiPf artionafoyeveTiKd HOVOTATIO TOV GLUVOPOLOL Sjdgren TOPUUEVOVY aGOEN. AV
Kot 1 vapén evog Aooyovou tapdyovto £xel evoyomombel i Lokp®d ®G O AITIOAOYIKOG
TopAyovIog EREAVIoNS Tov oLvopopov Sjogren, kapio peEAETN dev €xel dMOEL
adlapeiofnmmroa  amoteAéopoto péxpt onuepa. To embnAiloxd kdttapo Oewpovvral
onpavtikol mapdyovieg oty maboyévewr g vocov (8). ITlpdypaty, khvucég
TOPATNPNOELG KATESEEAY OTL 1 EUTAOKN OpYavev, TEPAV TOV eEOKPIVOV 0dEVOV
opeidetan kupimg oe pHalikég AEUPOKVTTAPIKES ONONGELS TOV TTEPIPALOVV TIC EMONALOKES
dopég (22). Ipooextikn €££€T001 TOV GLEAOYOVAOV AOEVOV POVEPDVEL Evepyomomuéva T
kot B Aepgoxvttopa ta omoion mepBAlovy TOVG TOPOVS TOV GlEAOYOVOV adévav. Ta
emOnMokd kotTopa sivor emiong evepyomomuéve, KoOOS eKPpalovv puOLIOTIKEG Ko
TPOPAEYUOVMOELS KVTTAPOKIVEG, YNUEIOKIVES, OMMG EMIONG KOl GULVIIEYEPTIKA KO
EMKOVPIKA HOPLOL TOL OTTOL0L UITOPOVV VO EKKIVIIGOVV 0VTOAVOCES amokpioels. Emmiéov,
peléteg oe poakpoypova kadhepynuéva pn veomiacpotikd EKZA €yovv deiler ot ta
tehevtaio elvar TANP®G EOMMGUEVA [LE LOPLOL TTOV EIVOL ATOPOITNTO Y10l TV OVILYOVIKN
Topovciaon, T HeTddoon evepyomomTik®v onudtov o T kottapa, ™ otpatoldynon

KUTTAP®Y TOV AVOGOTOUTIKOD GLGTNUATOG KOU TN OlldVIoT] TMOV  0VOGOAOYIKAOV
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anokpicemv. Emmpocheta, £xer avapepbetl 6Tt o0 EKXA ekppdlovv cvotatikd vymAd
eninedo d1apopwv vrodoyéwv Toll-like. Metal&d avtdv, n cvototikn ékepact tov TLR3
Bpébnke va sivar onpovtikd avénpévn oe kahdiepynuéva EKZA, og oyéomn pe dipopovg
dAlovg TOTOVS KVLTTAPWV, HETAED TV omoimv poakpogdya kot Aepgokvttapa (7). ‘Evag
emmAéov Kupiapyxog porog tov TLR3 oty maboyéveln T avtodvoong oloAadevitidng,
&xel mpotabel petd amd peréteg mov oeénybnoav oe movrikia. ‘Etot,  yopnynon polyl:C
oe TOVTiKi ov gival emppeny] oto vo. avoartvéovv pio acBéveln mov opoldlel 6to
ocvvopopo Sjogren KataAnyel 6 pio AVTIGTPENTY], TANV OUMG GNUAVTIKY], OTOAEWL TNG
Aertovpyiag TV olEAOYOVOV 0dévev Tovg 1 omoio cuvodedetal amd pio avénon
dpopmwv yovidiov mov amokpivovial o€ vtepeepdveg Tomov-1 in situ (23). Emdueveg
peléteg g dwg opdadag avépepov o0tL n yoprynon polyl:C pe éveon oe movrikia
NZB/W-F1 mpokdiese ovénon g mopaym®yng Od@opmv KLTTAPOKIVMOV, TNV omoid
axolovOnoe pia toyeio otpatordynon devoprtikdv kot NK kvttdpov kat apyotepo B
KUTTAP®V GTOVG LIOYVAOoLS adéves tovg (24). Téhog, mepdpata oto omoic £ywve
enidpaon pe polyl:C og d1Gpopa oteréym movikdv oo omoia elxe amahewpbel T0 yovidio
trim21 €dei&ov Ot por ovvdvacpévn opdorn tov IFNs tonov-1 kot g IL-6 copPdiet

OTNV VTOAETOVPYIL TOV GLEAOYOVOV AdEVEDV (25).

Onmg mepypdoetal oTIC TPOTEG YPOUUES TNG mapovoog MEAETNG, 1 KOpow Oéom
TOPAYOYNG GLTOAVIICOUATOV &ivol 0 TpocPePAnuévog embniokds 16106 Adpopeg
pekéteg €xovv oeifel avénuévo pubUd ATOTTOONG GTA TOPIKE KOl EKKPITIKA QOEVIKE
embnho Tov acbevodv mov mhoyovv and ocdvopopo Sjogren (26-29). O amonTOTIKOG
KUTTAPIKOS BAvaTog Tmv emnMov Tov acbevodv mov mhoyovy and cvvdpopo Sjogren
QVTITPOGMONTEVEL EVOV TOAVO UNYOVIGHO HE TOV OTOI0 TUPNVIKG aviiyova, OmmG To

avtoavtryova Ro52/TRIM21, Ro60/TROVE2 «ov LaSSB, moapovcidlovion o1o
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OVOGOTOMTIKO GUGTNUA LE TPOTO 0 0moiog emAyEl avocoroyikég amokpioels (30). Koatd
mv Tpown amomtoon, 1 La/SSB éxer deyybel o0tL avakatavépetor dudyvto 6TO
KUTTAPOTAQGHO. X endpeva oTadw, £yl oglybel 0Tt Tar avtoavtrydve Ro52/TRIM21,
Ro60/TROVE2 kot LaSSB evtomiCovtar xvpiwg o€ omonTtOTIKE OCOUATIO Kot
amontOTKEG euoaiide (31). Opolwg, m amdmtwon sivor por ddwacio mov Oa
propohoe vo dNUOVPYNOEL OVTOOVTLYOVE OV TOPOVGLAlovial o€ avutodpactikd T
kottapa. O podhog ™G andnTOONG TOV EMONAMOKOV KLTTAPOV GTNV ETAYMYN TOL
ovvopopov Sjogren £xet detyBel TpdoPATH in Vivo GE £V TEWPALOTIKO TPOTLTTO TOVTILKOV.
210 TPOTLTO AVTH, 1| UTOGUOTNCN TS EKPPAcNS ToL Yovidiov g [kB-C ota embniaxd
KOTTAPO. SAKPLIKOV adEVEOV To 00NYNoE G aLENUEVO EMIMESD ATOTTOONG KOl OTNV
avantoén pg eAeypovddovg PAAPNG TOPOUOG HE OVTH 7OV TOPUTNPEITOL OTO
ovvopopo Sjogren, m omoio oyetildtav pe vynAovg tithovg avti-Ro/SSA kot avri-
La/SSB avticopdtov otov opd. H yopfynon avacTorAé®mv TOV KOCTAGMOV OVEGTEILE TN
dwdikaoia, deiyvovtac, TeEMKE T0 oNUAVTIKO POAO TNG AMOTTMOONG GTNV EMAYMOYYN TNG

vooov (32).

To dedopéva pog delyvouv OTL 0 maPAyovTag 7oL HeCOMAPEl TV £€KQpaon TOV
avtoavtyovov ota EKZA eivar n IFNB. Ot weppepoveg tomov-1 kot I £yovv eumiaxel
woyvpa otV TafoEVGloAoYia Tov cuvdpduov Sjogren. Edikdtepa, KTOG amd TV 0pyIKN
TEPLYPOON, TOV OWENUEVOV EMTESMV TOV KUKAOPOPOLGOV VIEPPEPOVOV TOTOL-I o€
acBeveic mov mhoyovv omd ocOvdpopo Sjogren kar XEA (33), oAloéva avEoavopeva
dedopéva TOL TOPOVGLALOVTOL TO TEAEVTAIN YPOVIK VTOOEKVHOLV OTL TO EVEPYOTOUUEVO
HOVOTATL TV viepPepovdV TOumov-I mailel onuoaviikd poéoro oty maboyéveln TOv
ouvopopov  Sjogren, KoOMOG TO  emaydpeve omd  wIepPEPOVES  TUTOL-I  Yovidwa

vrepek@palovior otovg EXA kou ta mEpLpepcd AEUPOKVTIOPO TOV ACHEVOV TOL

246



naoyovv and ovvdpopo Sjogren (34). Emmpdobeta, m aviyvevon peydhov aptbpod
TALGUOKVTTOPOEDDV deVOPITIKOV KuTTapmv Tov Ttapdyovv IFNa otovg EZA acbevav
pe ovvopopo Sjogren GLYKPITIKA HE OVTOVG TMV HAPTOPOV VTOVOEL TN GTOYELUEVN
€YKOTAGTAGT] TOVG €VTOG TOV 16100 6TOY0L (35-37). e cvppmvia pe avtd, TPOCOUTO
eupnuaTo amd peEAETES o€ TPOSPePANUEVOVS GLEAOYOVOLG QOEVEG AGOEVAOV TOV TAGYOVV
amd ovvopopo Sjogren €deiEav Ot Tor emOnAlokd KOTTapa epgaviCoov 1660 TNV
VIOYPAPT] TOV WIEPPEPOVAOV TOTOV-I OG0 Kl TNV VILOYPAPT TOV WVTEPPEPOVAOV TOTOV-II,
Ve T TEPPAALOVTO AEUPOKVTTAPA TNV VILOYPAPY| T®V vTEp@epoveV Tumov-11 (38). Me
pilo evpdTEPN OMTIKY), TO SEOOUEVA ALTE VTOINAMDVOLV OTL Ol KVPLEG KLTTOPOKIVES TNG
QUOIKNG avooiog (wvtepeepoveg Tomov-I), o1 omoieg peGoAafoVV TOV OTONTOTIKO
KUTTAPIKO OAvoTo £metta amd TNV KOTAAANAN O1EYEPGN, GLVLTAPYOLY Kol TOUVOTATO
GLAAEITOVPYOVV pE TNV ovocopvOuotikn kuttapokivi IFNy, n omoia elvar o kvplog
EMAYOYENS TOV EWVIKMOV OMOKPIGE®V TNG EMIKTNTNG 0vosiag 0Tl Tabohoyikés PAAPeg
(38). Ta axppf aitie TLPOOITNONG NG TOPAYMOYNS WVIEPPEPOVAOV GTOVG LGTOVG TV
acfevdv mov TAGYoLVY amd GVVOPoUo Sjogren dev gival AKOUN YVOOTA. L€ AVTO UTopel
Vo gumAEkovTal Kot €vOOYeEVeElG oLVOETEG. Xe mponyovpeveg pHeAETe, Ogiybnke OTL
QTOTTOTIKG COUOTO GE GUUTAOKO HE OVIICOUOTO UTOPOVV Vo YPNCLUEVCOVV MG
EMAYOYElG TV  wieppepovav  tomov-1  (39). Alec pelétec omokaAvyav  OTl
PPOVOVKAEOTPMTEIVIKG GVOUTAOKA TO, omoia meptEyovv pkpd puopte RNA (wy. hYl-
RNA), ta omoia givat K0ptot 6ToY01 TOV AVTOAVOG®Y OTOKPIGEDY GTO GUVIPOUO Sjogren,
UTopovV EMTAEOV VO TVPOSOTHGOLY TNV TOPAYMYN WVIEPPEPOVOV UEGM TNG GVUVOEGNG
twv RNA ocvotatikdv tovg otov TLR3 1 tov TLR7 (40, 41). Eniong, Bewpeitar 611 n
IFNy evioyver T onpatoddmon pésm tov TLR3 ko Tig emakdlovbeg amokpicels tov
wiepeepovdv  tomov-1  (42), ov omoieg ev ovvexsion avEdvovv TNV TapOy®YN
ALTOAVTLYOVOV, TNV OTOTTMOON Kol TEAIKA TNV ATEAELOEPMOT] OTMONTOTIKOV GOUATIOV
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7OV €lvat TANPT AVTOAVTLYOVOV T 0TToio o TVPOSOTHCOVY EMTALOV TIG ATOKPIGELS TOV
pecolafovvtar amd T onuotodotnon péco Tov TLRs kot tov wieppepovav,
dnpovpydvTag €16t £vav @adlo KOKAO KOl TOpovclaloviag £vov aKOUO UNYOVIGHO
ocvvepyaosiag Twv 000 TOT®MV WIEPPEPOVAOV Yo TN puduion G evioyvong Kot g

JTNPNONGS TOV UVOGOAOYIKGOV 0mokpicewv Tov pecorafovvral and TLRs (38).

Yvvoyilovtag, n 6i€yepon tov TLR3 ota EKEA mpokaiel pio dupeon kot pio ERpecm,
eCaptodpevn and IFNP, avénon g ékeppaong g Ro52/TRIM21. Mg 10 unyoviopd avtd
popodv vo, mopayfovv PeYGAEG TOGOTNTEC EVOOKVTIAPIOV CLTOOVILYOVOV TO OTOoio
yivovtal TpocPacipe amd T0 avOGOTOMTIKO GVGTNHO LECH TNG EXAYMYNG TNG KVTTAPLKNG
ATOTTOONG, KOl TIG OMEAELOEPOONG TOV OLTOOVILYOVOV GE OMOTTOTIKEG (QUOUAIDEG.
Emopévmg, ta dedopéva pog eumiékovv tov TLR3, og 1o popro mov Ppicketar 6to
GTOVPOOPOUL TNG PVOIKNG UE TNV EMIKTNTN 0vooia, KaB®MS 1 GUVOEST TOV OV TOPEYEL
pHovo GNHATO YlOL TNV TOPUY®YN WTEPPEPOVIG, OAAG KOl YloL TNV €vEPYO GVUVOEST TOL
EVOOKVLTTAPIOL  GLTOOVTILYOVOV, TO ONOl0 Umopel TEMKO VO EKKIVAGEL  E101KEG

0LVOGOAOYIKEG OMOKPIGELC.

EYXAPIZTIEZ

Evyapiotovpe tov Kabnynm Xapdropno M. Movteoémovro, MD, FACP, FRCP ACR-
master yw TNV €TOWOdOUNTIKN ovintnon kot kaboonynon kot tov Kabnynm
[TaBoroyoavatopiog E. Tlatcovpn yio T ONUOVIIK GUVEIGQOPG TOV GTO TEPALATO

GLVEGTIOKTG LKPOGKOTIAG.

248



BIBAIOI'PA®IA

1. Routsias JG, Vlachoyiannopoulos PG, Tzioufas AG. Autoantibodies to
intracellular autoantigens and their B-cell epitopes: molecular probes to study the
autoimmune response. Crit Rev Clin Lab Sci 2006;43(3):203-48.

2. Routsias JG, Kyriakidis N, Latreille M, Tzioufas AG. RNA recognition motif
(RRM) of La/SSB: the bridge for interparticle spreading of autoimmune response to Ul-
RNP. Mol Med 2010;16(1-2):19-26.

3. Yiannaki E, Vlachoyiannopoulos PG, Manoussakis MN, Sakarellos C, Sakarellos-
Daitsiotis M, Moutsopoulos HM, et al. Study of antibody and T cell responses in rabbits
immunized with synthetic human B cell epitope analogues of La (SSB) autoantigen. Clin
Exp Immunol 2000;121(3):551-6.

4. Tengner P, Halse AK, Haga HJ, Jonsson R, Wahren-Herlenius M. Detection of
anti-Ro/SSA and anti-La/SSB autoantibody-producing cells in salivary glands from
patients with Sjogren's syndrome. Arthritis Rheum 1998;41(12):2238-48.

5. Tzioufas AG, Hantoumi I, Polihronis M, Xanthou G, Moutsopoulos HM.
Autoantibodies to La/SSB in patients with primary Sjogren's syndrome (pSS) are
associated with upregulation of La/SSB mRNA in minor salivary gland biopsies (MSGs).
J Autoimmun 1999;13(4):429-34.

6. Manoussakis MN, Spachidou MP, Maratheftis CI. Salivary epithelial cells from
Sjogren's syndrome patients are highly sensitive to anoikis induced by TLR-3 ligation. J
Autoimmun 2010;35(3):212-8.

7. Spachidou MP, Bourazopoulou E, Maratheftis CI, Kapsogeorgou EK,
Moutsopoulos HM, Tzioufas AG, et al. Expression of functional Toll-like receptors by
salivary gland epithelial cells: increased mRNA expression in cells derived from patients
with primary Sjogren's syndrome. Clin Exp Immunol 2007;147(3):497-503.

8. Tzioufas AG, Kapsogeorgou EK, Moutsopoulos HM. Pathogenesis of Sjogren's
syndrome: what we know and what we should learn. J] Autoimmun 2012;39(1-2):4-8.

9. Alexopoulou L, Holt AC, Medzhitov R, Flavell RA. Recognition of double-
stranded RNA and activation of NF-kappaB by Toll-like receptor 3. Nature
2001;413(6857):732-8.

10. Espinosa A, Dardalhon V, Brauner S, Ambrosi A, Higgs R, Quintana FJ, et al.
Loss of the lupus autoantigen Ro52/Trim21 induces tissue inflammation and systemic
autoimmunity by disregulating the 1L-23-Th17 pathway. J Exp Med 2009;206(8):1661-
71.

11. Yang K, Shi HX, Liu XY, Shan YF, Wei B, Chen S, et al. TRIM21 is essential to
sustain IFN regulatory factor 3 activation during antiviral response. J Immunol
2009;182(6):3782-92.

12. Rhodes DA, Thrke G, Reinicke AT, Malcherek G, Towey M, Isenberg DA, et al.
The 52 000 MW Ro/SS-A autoantigen in Sjogren's syndrome/systemic lupus
erythematosus (Ro52) is an interferon-gamma inducible tripartite motif protein associated
with membrane proximal structures. Immunology 2002;106(2):246-56.

13. Strandberg L, Ambrosi A, Espinosa A, Ottosson L, Eloranta ML, Zhou W, et al.
Interferon-alpha induces up-regulation and nuclear translocation of the Ro52 autoantigen
as detected by a panel of novel Ro52-specific monoclonal antibodies. J Clin Immunol
2008;28(3):220-31.

249



14. Dimitriou ID, Kapsogeorgou EK, Abu-Helu RF, Moutsopoulos HM, Manoussakis
MN. Establishment of a convenient system for the long-term culture and study of non-
neoplastic human salivary gland epithelial cells. Eur J Oral Sci 2002;110(1):21-30.

15. Vitali C, Bombardieri S, Jonsson R, Moutsopoulos HM, Alexander EL, Carsons
SE, et al. Classification criteria for Sjogren's syndrome: a revised version of the European
criteria proposed by the American-European Consensus Group. Ann Rheum Dis
2002;61(6):554-8.

16.  Livak KJ, Schmittgen TD. Analysis of relative gene expression data using real-
time quantitative PCR and the 2(-Delta Delta C(T)) Method. Methods 2001;25(4):402-8.
17.  Kapsogeorgou EK, Abu-Helu RF, Moutsopoulos HM, Manoussakis MN. Salivary
gland epithelial cell exosomes: A source of autoantigenic ribonucleoproteins. Arthritis
Rheum 2005;52(5):1517-21.

18.  Jin JO, Shinohara Y, Yu Q. Innate Immune Signaling Induces Interleukin-7
Production from Salivary Gland Cells and Accelerates the Development of Primary
Sjgren's Syndrome in a Mouse Model. PLoS One 2013;8(10):e77605.

19. Espinosa A, Zhou W, Ek M, Hedlund M, Brauner S, Popovic K, et al. The
Sjogren's syndrome-associated autoantigen Ro52 is an E3 ligase that regulates
proliferation and cell death. J Immunol 2006;176(10):6277-85.

20.  Wada K, Kamitani T. Autoantigen Ro52 is an E3 ubiquitin ligase. Biochem
Biophys Res Commun 2006;339(1):415-21.

21. Espinosa A, Oke V, Elfving A, Nyberg F, Covacu R, Wahren-Herlenius M. The
autoantigen Ro52 is an E3 ligase resident in the cytoplasm but enters the nucleus upon
cellular exposure to nitric oxide. Exp Cell Res 2008;314(20):3605-13.

22.  Moutsopoulos HM. Sjogren's syndrome: autoimmune epithelitis. Clin Immunol
Immunopathol 1994;72(2):162-5.

23. Deshmukh US, Nandula SR, Thimmalapura PR, Scindia YM, Bagavant H.
Activation of innate immune responses through Toll-like receptor 3 causes a rapid loss of
salivary gland function. J Oral Pathol Med 2009;38(1):42-7.

24, Nandula SR, Scindia YM, Dey P, Bagavant H, Deshmukh US. Activation of
innate immunity accelerates sialoadenitis in a mouse model for Sjogren's syndrome-like
disease. Oral Dis 2011;17(8):801-7.

25. Nandula SR, Dey P, Corbin KL, Nunemaker CS, Bagavant H, Deshmukh US.
Salivary gland hypofunction induced by activation of innate immunity is dependent on
type I interferon signaling. J Oral Pathol Med 2013;42(1):66-72.

26. Jimenez F, Aiba-Masago S, Al Hashimi I, Vela-Roch N, Fernandes G, Yeh CK, et
al. Activated caspase 3 and cleaved poly(ADP-ribose)polymerase in salivary epithelium
suggest a pathogenetic mechanism for Sjogren's syndrome. Rheumatology (Oxford)
2002;41(3):338-42.

27. Kong L, Ogawa N, McGuff HS, Nakabayashi T, Sakata KM, Masago R, et al.
Bcl-2 family expression in salivary glands from patients with primary Sjogren's
syndrome: involvement of Bax in salivary gland destruction. Clin Immunol
Immunopathol 1998;88(2):133-41.

28. Kong L, Ogawa N, Nakabayashi T, Liu GT, D'Souza E, McGuff HS, et al. Fas
and Fas ligand expression in the salivary glands of patients with primary Sjogren's
syndrome. Arthritis Rheum 1997;40(1):87-97.

29. Manganelli P, Quaini F, Andreoli AM, Lagrasta C, Pilato FP, Zuccarelli A, et al.
Quantitative analysis of apoptosis and bcl-2 in Sjogren's syndrome. J Rheumatol
1997;24(8):1552-7.

250



30.  Rosen A, Casciola-Rosen L, Ahearn J. Novel packages of viral and self-antigens
are generated during apoptosis. J Exp Med 1995;181(4):1557-61.

31. Ohlsson M, Jonsson R, Brokstad KA. Subcellular redistribution and surface
exposure of the Ro52, Ro60 and La48 autoantigens during apoptosis in human ductal
epithelial cells: a possible mechanism in the pathogenesis of Sjogren's syndrome. Scand J
Immunol 2002;56(5):456-69.

32. Okuma A, Hoshino K, Ohba T, Fukushi S, Aiba S, Akira S, et al. Enhanced
apoptosis by disruption of the STAT3-lkappaB-zeta signaling pathway in epithelial cells
induces Sjogren's syndrome-like autoimmune disease. Immunity 2013;38(3):450-60.

33. Hooks JJ, Moutsopoulos HM, Geis SA, Stahl NI, Decker JL, Notkins AL.
Immune interferon in the circulation of patients with autoimmune disease. N Engl ] Med
1979;301(1):5-8.

34.  Mavragani CP, Crow MK. Activation of the type I interferon pathway in primary
Sjogren's syndrome. J Autoimmun 2010;35(3):225-31.

35. Bave U, Nordmark G, Lovgren T, Ronnelid J, Cajander S, Eloranta ML, et al.
Activation of the type I interferon system in primary Sjogren's syndrome: a possible
etiopathogenic mechanism. Arthritis Rheum 2005;52(4):1185-95.

36. Gottenberg JE, Cagnard N, Lucchesi C, Letourneur F, Mistou S, Lazure T, et al.
Activation of IFN pathways and plasmacytoid dendritic cell recruitment in target organs
of primary Sjogren's syndrome. Proc Natl Acad Sci U S A 2006;103(8):2770-5.

37.  Vogelsang P, Brun JG, Oijordsbakken G, Skarstein K, Jonsson R, Appel S. Levels
of plasmacytoid dendritic cells and type-2 myeloid dendritic cells are reduced in
peripheral blood of patients with primary Sjogren's syndrome. Ann Rheum Dis
2010;69(6):1235-8.

38. Hall JC, Casciola-Rosen L, Berger AE, Kapsogeorgou EK, Cheadle C, Tzioufas
AG, et al. Precise probes of type II interferon activity define the origin of interferon
signatures in target tissues in rheumatic diseases. Proc Natl Acad Sci U S A
2012;109(43):17609-14.

39.  Bave U, Alm GV, Ronnblom L. The combination of apoptotic U937 cells and
lupus IgG is a potent IFN-alpha inducer. J] Immunol 2000;165(6):3519-26.

40. Kelly KM, Zhuang H, Nacionales DC, Scumpia PO, Lyons R, Akaogi J, et al.
"Endogenous adjuvant" activity of the RNA components of lupus autoantigens Sm/RNP
and Ro 60. Arthritis Rheum 2006;54(5):1557-67.

41. Laurie GW, Glass JD, Ogle RA, Stone CM, Sluss JR, Chen L. "BM180": a novel
basement membrane protein with a role in stimulus-secretion coupling by lacrimal acinar
cells. Am J Physiol 1996;270(6 Pt 1):C1743-50.

42, Negishi H, Osawa T, Ogami K, Ouyang X, Sakaguchi S, Koshiba R, et al. A
critical link between Toll-like receptor 3 and type II interferon signaling pathways in
antiviral innate immunity. Proc Natl Acad Sci U S A 2008;105(51):20446-51.

251



RNA Recognition Motif (RRM) of La/SSB: The Bridge for
Interparticle Spreading of Autoimmune Response to U1-RNP

John G Routsias, Nikolaos Kyriakidis, Michael Latreille, and Athanasios G Tzioufas

Department of Pathophysiology, School of Medicine, National University of Athens, Athens, Greece

Systemic lupus erythematosus (SLE) is characterized by the production of grouped sets of autoantibodies targeting mainly the
U1 ribonucleoprotein (RNP) and/or Ro/La RNP particles. Infraparticle diversification of the autoimmune response is believed to
occur via epitope spreading. So far, it is not known how the autoimmune response “jumps” from one particle to another. To the
extent that the majority of nuclear autoantigens in SLE are RNA binding proteins and major epitfopes were previously mapped
within their RRM (RNA recognition motifs), conserved sequences within RRM could be involved in the infermolecular and infer-
particle diversification process of the autoimmune response. We investigated the potential of RRM of the La/SSB autoantigen to
induce antibodies that cross-recognize components of the U1-RNP particle and therefore its capacity to produce interparticle
epitope spreading. We immunized New Zealand white rabbits with a peptide corresponding to the epitope 145-164 of La/SSB
(belonging to the RRM of La/SSB), attached in four copies on a scaffold carrier. Sera were drawn from 20 sera of patients with
SLE and anti-U1-RNP antibodies and 26 sera of primary Sjégren syndrome patients with anti-La/SSB antibodies. All sera were eval-
uated for reactivity against the major epitope of La/SSB (pep349-364), the RNP anfigen and the RRM-related epitope of La/SSB
(pep145-164). Specific antibodies against pep145-164 were purified with immunoaffinity columns from selected sera. After the
immunization of the animals with pep145-164, a specific IgG antibody response was detected, directed against the La/SSB au-
tfoantigen (wks 3-7), the immunizing peptide (wks 3-27), and the RNP autoantigen (wks 7-20). This response gradually decreased
to low levels between postimmunization wks 27-42. Purified antibodies against pep145-164 recognized La/SSB and a 70-kD au-
toantigen in Western blot and exhibited significant reactivity in anti-UT-RNP ELISA. Depletion of anti-pep145-164 antibodies elim-
inated anti-U1-RNP reactivity from immunized rabbit sera but not from human sera. In addition, pep145-164 was recognized to
a greater extent by autoimmune sera with anti-RNP reactivity compared with anti-La/SSB-positive sera, in confrast o
pep349-364 of La/SSB, which was recognized almost exclusively by sera with anti-La/SSB reactivity. These data suggest that the
RRM region of La/SSB can trigger interparticle B-cell diversification to UT-RNP-70 autoantigen via molecular mimicry. Identifica-
fion of key sequences that frigger and perpetuate the autoimmune process is particularly important for understanding patho-
genetic mechanisms in autoimmunity.
© 2010 The Feinstein Institute for Medical Research, www.feinsteininstitute.org
Online address: hitp://www.molmed.org

doi: 10.2119/molmed.2009.00106

INTRODUCTION

Autoimmune diseases, caused by a
breakdown in self tolerance, are charac-
terized by the appearance of autoanti-
bodies and autoreactive T lymphocytes.
Systemic lupus erythematosus (SLE) is
considered the prototypic systemic auto-
immune disease disorder involving both
humoral and cellular forms of adaptive
immune response and affecting the skin,
joints, kidneys, lungs, nervous system,

serous membranes and virtually every
organ in the body (1).

SLE is characterized by the production
of autoantibodies to ribonucleoprotein
(RNP) complexes. These autoantibodies
often arise in 2 grouped sets targeting
the U1-RNP complex and/or Ro/La par-
ticle (2). The U1-RNP particle is a major
component of the spliceosome, catalyz-
ing pre-messenger RNA (mRNA) splic-
ing into mRNA. Together with the Sm
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proteins, U1-RNP contains specific pro-
teins (RNP 70, RNP A and RNP C) that
interact with the 164-nucleotide-long Ul
RNA. The RNP-70 and RNP-A proteins
bear classical RNA recognition motifs
(RRMs) and bind directly to the Ul
RNA, whereas RNP-C protein associates
via protein-protein interactions with
RNP-70 and one or more of the Sm pro-
teins (3). Similarly, the Ro/La particle is
composed of 1 of 4 small, uridine-rich hY
RNAs (human cYtoplasmic RNAs) non-
covalently associated with at least three
proteins, the Ro52, La/SSB and Ro60 au-
toantigens (4). La/SSB and Ro60 proteins
possess RNA binding motifs (classical
RRM and TROVE [telomerase-RO-vault-
element], respectively) allowing their di-
rect binding to hYRNA, whereas Ro52
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SPREADING OF AUTOIMMUNE RESPONSE VIA RRM

participates in the complex via protein-
protein interactions (2,5). The localization
of Ro/La complexes is mainly cytoplas-
mic, but their assembly is performed in
the nucleus (6,7).

The Ro/La RNP particle has been
claimed to play an important role in the
initiation of autoimmunity, because au-
toantibodies targeting this particle usu-
ally appear before clinical manifesta-
tions of SLE and earlier than anti-Sm
and anti-nuclear RNP antibodies (mean
3.4 years versus 1.2 years) (8). The pro-
portion of SLE patients with anti-Sm or
anti-nuclear RNP antibodies increases
dramatically in the year before diagno-
sis, indicating that appearance of these
autoantibodies heralds the clinical onset
of the disease (8). Specifically, the clini-
cal onset of disease coincides not so
much with the appearance of anti-Sm or
RNP antibodies but with the cessation
of the development of new autoanti-
body specificities. Indeed, the rate of
appearance of new autoantibody speci-
ficities has been found to gradually in-
crease until the diagnosis of SLE and to
be halted afterward (8).

Diversification and augmentation of
the autoimmune response is believed to
occur via epitope spreading, a process
whereby distinct and non—cross-reactive
epitopes are created (9,10). Two types of
epitope spreading have been described:
intramolecular spreading, in which the
autoimmune response spreads in epi-
topes within the same protein, and in-
termolecular spreading, which also
involves other protein components
physically associated within the same
antigenic complex, such as a spliceo-
some and Ro/La particles. It is not yet
known how the autoimmune response
“jumps” from one particle to another.
To the extent that the majority of nu-
clear autoantigens in SLE are RNA-
binding proteins and major epitopes
were previously mapped within their
RRM motifs (in the case of La/SSB,
RNP-A and RNP-70 autoantigens) (2),
molecular similarity of conserved se-
quences within RRM could be involved
in the intermolecular and interparticle
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Figure 1. (A) Sequence similarity and conserved regions among the RNA recognition
(RNPT) motif of several spliceosomal and other autoantigens. Homologous amino acid
residues are represented in different colors. The conserved consensus pattern is shown
under the sequences. (B) Structural similarity of the epitope 145-164 aa within the RNP1
motif of La/SSB with other autoantigens. Superimposed sfructures of the RNP1 regions of
the autoantigens U2B"” RNP (PDB: TA9N, (20)), UTA RNP (PDB: 10IA, (19)). nucleolin (PDB:
TRKJ, (18)). hnRNP (PDB: 1 x 4B), and La/SSB (PDB: 1ZH5, (21)) are depicted (on the left) in
complex with a UUU,-RNA dimer obtained from structure 1ZH5 (shown in yellow). The ho-
mologous regions with the La/SSB epitope are represented as ribbons with different col-
ors, and their electrostatic potential is depicted on the right (positive charges in blue
color, negative charges in red, and neutral regions in gray). All structures obtained from

the PDB database.

diversification process of the autoim-
mune response. Here we report our ex-
ploration of the potential of the RRM of
the La/SSB autoantigen to induce anti-
bodies that recognize components of
Ul- RNP particle, and therefore its ca-
pacity to produce interparticle epitope
spreading.

MATERIALS AND METHODS

Human Sera

Sera were obtained from 72 patients
with primary Sjégren syndrome (pSS)
(11), 82 patients with SLE (12), 38 pa-
tients with rheumatoid arthritis (RA) (13)
and 55 healthy subjects. All patients ful-



filled the American/European classifica-
tion criteria (11-13). All sera had been
previously screened for the presence of
anti-Ro/SSA and anti-La/SSB autoanti-
bodies by counterimmunoelectrophoresis
(CIE) and immunoblot, as described
previously (14).

Peptide Synthesis and Purification

The linear B-cell epitope of La/SSB
that resides within its RRM
"*TLHKAFKGSIFVVFDSIESA'™,
and the major epitope of La/SSB
HGSGKGKVQFQGKKTKF** were syn-
thesized as multiple antigenic peptides
(MAP) attached in four copies to the
tetrameric MAP backbone and used for
immunization and ELISA experiments.
The irrelevant peptide IASRYDQL (corre-
sponding to the sequence 250-257aa of
Leismania glycoprotein gp63), selected
because it has the same charge with
pepl45-164 at pH 7, was attached in
MAP scaffold-like pep145-164 and used
as control peptide (ctrl-pep). An addi-
tional peptide corresponding to the epi-
tope "“TLHKAFKGSIFVVFDSIESA'®
was synthesized in its free form and
used for antibody purification and evalu-
ation of their reactivity. All peptides were
synthesized according to the solid-phase
peptide synthesis procedure, purified
with fast protein liquid chromatography
and tested by mass spectrometry for con-
firmation of their sequence identity.

Rabbit Immunization

Ten New Zealand White female rabbits,
6-+-8-wks-old, were immunized accord-
ing to a previously described protocol
(15), using 0.5 mg immunogen emulsified
in complete Freund’s adjuvant (CFA) for
the first injection and incomplete Freund’s
adjuvant for the subsequent injections.
Successive bleedings were performed be-
fore the immunizations of the animals at
wks 0, 3, 7, 13, 20, 27, 38 and 42.

Estimation of Anti-La/SSB and
Anti-U1-RNP Reactivity

Recombinant human La/SSB whole
protein was constructed using the meth-
odology that has been previously de-
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Figure 2. Immunization of rabbits with the epitope 145-164 aa of La/SSB. (A) Reactivity
against pep145-164 and control peptide at different postimmunization time points. (B) Reac-
fivity against La/SSB and UT-RNP antigens as assessed by specific ELISA assays. The develop-
ment of anti-La/SSB antibodies (at wk 3) preceded the production of anti-U1-RNP anfibod-
ies (wk 7-20). (C) Western blot (using rabbit thymus extract) showing the development and
the aftenuation of anti-70kD activity of rabbit sera after immunization with pep145-164.

scribed by Troster et al. (16) and used in
enzyme-linked immunosorbent assay
(ELISA) according to a previously pub-
lished protocol (17) with modifications in
the coating conditions. More specifically,
plates were coated with recombinant
La/SSB in the presence of 6M urea to de-
nature the autoantigen and to remove any
RNA that could mask its RRM domains.
The anti-U1-RNP reactivity was moni-
tored by a commercially available ELISA
based on affinity purified autoantigen
(RNP ELISA; IBL, Hamburg, Germany).

ELISA Assays with Synthetic Peptides
Specific antipeptide ELISA assays were
developed and performed to detect the

antibodies in human sera as well as in
rabbit sera. Sera from all animals were
tested against the peptides pep145-164,
pep349-364 and ctrl-pep peptide. Sera
from patients were tested for reactivity
against the peptides pep145-164 and
pep349-364; 96-well polystyrene plates
(Costar, Corning, NY, USA) were coated
with the solution of the coating peptide at
a concentration of 5 ug/mL in carbonate-
bicarbonate buffer (pH 9.6). Nonspecific-
binding was blocked using blocking
buffer consisting of bovine serum albu-
min 2% wt/vol in phosphate buffered
saline (PBS) pH 7.4. Afterward, rabbit sera
or human sera were added to blocking
buffer in a dilution of 1:700 or 1:140, re-
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spectively. After an incubation period of
2 h at room temperature, the ELISA plates
were washed three times with PBS. Alka-
line phosphatase—conjugated antirabbit
IgG or antihuman IgG (Jackson Immuno-
research, West Grove, PA, USA), diluted
1:1400 in blocking buffer, was added to
the assays with the rabbit or the human
sera, respectively, and the plates were in-
cubated for 1 h. Subsequently, the wells
were washed and 100 uL p-nitrophenol
substrate (Sigma-Aldrich, Munich, Ger-
many) was added, and the absorbance
was measured at 405 nm. The cutoff point
for the assays with human sera was set
as the mean optical density values plus
three standard deviations of sera from 55
healthy individuals.

To exclude background binding and
verify the coating efficiency in ELISA
experiments, each plate was divided
into two halves, one coated with
pep145-164 and one coated with MAP
carrier and blocked with albumin block-
ing buffer. None of the rabbit sera ex-
hibited significant reactivity with MAP
carrier or albumin. In the experiments
done for human sera screening, 2 SLE
sera demonstrated significant binding to
MAP and/or albumin and they ex-
cluded from data analysis.

Purification of Human
Anti-pep145-164aa Antibodies

Total IgG from the sera of three pa-
tients, containing autoantibodies to the
La/SSB epitope 145-164, were purified
by affinity chromatography using a pro-
tein-A Sepharose 4B column. IgG frac-
tions were concentrated and dialyzed
against PBS. A specific immunoaffinity
column of cyanogen bromide (CNBr)-
activated Sepharose 4B (Pharmacia
Biotech, Uppsala, Sweden) was gener-
ated by standard methods, using 10 mg
of the synthetic pep145-164. Anti-
pep145-164 IgG antibodies were puri-
fied from the three human fractions of
total IgG as well as from rabbit sera im-
munized with pep145-164 by using
standard immunoaffinity procedure
(elution was performed with 0.1 mol/L
HCI-Gly, pH 2.7). Antibody concentra-
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Figure 3. Assessment of the reactivity of purified anti-pep145-164 antibodies from three
patients and immunized rabbits. Al purified antibodies recognized UT-RNP (A) and
pep145-164 (B) in ELISA. Purified antibodies from two patients were also tested in Western
Blot against HeLa extract (C) and found to recognize bands at 48kD and 70kD, corre-

sponding to La/SSB and RNP-70 autoantigens.

tion was measured using the Bradford
assay.

Western Blotting

Rabbit thymus extract was first sub-
jected to electrophoresis in 12% SDS-
polyacrylamide gels and then transferred
to nitrocellulose. The blotted strips were
saturated in Tris-buffered saline, pH 7.5,
containing 0.1% Tween (TBS-T) and 5%
nonfat milk for 1 h at room temperature,
and then incubated with rabbit antisera
diluted 1:120 in TBS-T milk overnight at
4°C. After washing, strips were incubated
with alkaline-phosphatase conjugated
antibodies to rabbit IgG (1:1,100 in TBS-T
milk). Afterward, the strips were washed
and nitro-blue-tetrazolium chloride/
5-bromo-4-chloro-3-indolylphosphate
substrate (Amersham Pharmacia Biotech,
Buckinghamshire, UK) was used to re-
veal positive reactions.

RESULTS

Sequence and Structural Similarity
between the RRMs Belonging to
Different Autoantigens

According to our hypothesis, a con-
sensus sequence within the RRM do-
main conserved in many autoantigens,
might play a role as driver epitope for
intermolecular and interparticle epitope
spreading in systemic autoimmunity.
We examined the sequence and struc-
tural similarity among the RRM motifs
of several self-proteins. A homologous
region was identified in the central part
of the RRMs. Although the degree of
similarity in its primary structure was
moderate, varying between 35% and
60% (Figure 1A), all RRM regions
adopted a very similar tertiary structure
(Figure 1B) (18-21) that could favor a
potential cross-recognition by autoanti-



bodies. The homologous region of
La/SSB (aal45-164) had been previ-
ously characterized by our group as an
SLE-associated B-cell epitope (14), serv-
ing also as a T-cell epitope (22) in rabbit
immunization experiments.

Antibodies Generated in Rabbits
Immunized with the Epitope 145-164
of La/SSB React with the Cognate
Protein and with the U1-RNP
Autoantigen

In our diversification model, the RRM
of La/SSB may have been involved in
the induction of the antispliceosomal au-
toimmune response via molecular mim-
icry. To investigate this possibility, we
immunized New Zealand white rabbits
with pep145-164 of La/SSB. Sera from
rabbits were collected at different pre-
and postimmunization time points and
tested for reactivity against the immu-
nizing peptide and a control peptide. It
was found that 3 wks after the first im-
munization rabbits produced antibodies
toward the immunizing peptide, which
reached their maximum reactivity be-
tween wks 7 and 13. In contrast, no reac-
tivity against the control peptide was
observed (Figure 2A).

We also investigated whether antibod-
ies raised against peptide pep145-164 of
La/SSB were able to recognize the whole
cognate protein and proteins present in
the U1-RNP particle. It was found that
the first-appearing antibodies, capable of
recognizing the La/SSB protein (at wk 3
after the immunization) were progres-
sively eliminated at wk 13. The develop-
ment of anti-La/SSB antibodies was fol-
lowed by the production of anti-U1-RNP
antibodies at wk 7, which remained at
high levels until wk 20 (Figure 2B).
Therefore, immunization with an au-
toepitope of La/SSB autoantigen can
produce antibodies capable of recogniz-
ing components of another autoantigenic
complex, the U1-RNP.

To confirm the above findings the se-
quential sera from immunized rabbits
were tested in Western blot against a
rabbit thymus extract. At wk 7, a band at
70 kD appeared, which exactly followed

the kinetics of anti-U1-RNP antibodies
in terms of time and signal intensity
(Figure 2C).

Purification of Antibodies toward the
Epitope 145-164 of La/SSB Reveals
their Capacity to Cross-Recognize
U1-RNP Autoantigen

To gain further insight into the mecha-
nism involved in the recognition of Ul-
RNP autoantigen by autoantibodies in
our model, we coupled the latter peptide
onto an immunoaffinity column and per-
formed affinity purification of specific
antipeptide antibodies from immunized
rabbit and patient sera with anti-pep145-
164 reactivity. It was found that anti-
pep145-164 antibodies from immunized
rabbits recognized not only the peptide
against which they were purified (Fig-
ure 3A) but also the U1-RNP autoantigen
(Figure 3B). This observation was also
true for human sera from patients with
SLE, demonstrating that specific antibod-
ies that bind to a conserved epitope of
La/SSB also have the capacity to cross-
recognize U1-RNP autoantigen. Purified
antibodies from patients with SLE were
also tested in Western Blot against HeLa
extract. Specific bands at molecular
weights of 48 kD and 70 kD were de-
tected (Figure 3C). Comparison with ref-
erence sera indicated that these bands
most likely correspond to La/SSB and
RNP-70 autoantigens. Since purified
anti-pep145-164 antibodies recognize the
U1-RNP antigen, we expect that purified
anti-U1-RNP antibodies will also recog-
nize pep145-164 of La/SSB. However,
this experiment has not been done.

To examine if epitope recognition on
U1-RNP autoantigen is expanded beyond
the RRM homologous region, we investi-
gated whether anti—-U1-RNP reactivity of
human and rabbit sera could be absorbed
onto the RRM peptide (pep145-164 im-
munoaffinity column). It was found that
after the depletion of anti-pep145-164 an-
tibodies, sera of immunized rabbits lost
their capacity to recognize UI-RNP au-
toantigen. In contrast, the serum of
human study patient 1, which was sub-
jected to the same immunoaffinity col-
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Figure 4. Assessment of the reactivity of
sera before and after affinity purification of
anti-pep145-164 antibodies. Depletion of
anti-pep145-164 antibodies eliminated the
anti-UT-RNP reactivity of immunized rabbit
serum (wk 13) but not the anti-U1-RNP re-
activity of patient #1 serum. All sera and
flowthroughs were diluted properly to con-
tain approximately 15 ug/mL of IgG.

umn, completely retained its anti-U1-
RNP reactivity (Figure 4). These observa-
tions strongly indicate that immunized
rabbit sera (tested at postimmunization
wk 13) react with the homologous RRM
region of U1-RNP but not with other epi-
topes on the same autoantigen. On the
other hand human sera recognize multi-
ple epitopes on U1-RNP autoantigen, and
their anti-U1-RNP reactivity cannot be
absorbed onto pep145-164. Additional
evidence was obtained by competitive
ELISA assays, which demonstrated that
anti-U1-RNP reactivity of immunized
rabbit sera could be inhibited (52%-59%)
by incubation with pep149-164 peptide
(data not shown).

Prevalence of Anti-pep145-164
Antibodies in Autoimmune Sera

We next examined the prevalence of
antibodies against pep145-164 in differ-
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ent autoimmune diseases, as well as in
normal populations. Antibodies recog-
nizing the epitope 145-164 of La/SSB
were detected in 29% of SLE, 39% of SS,
and 13% of RA sera, but not in sera from
healthy individuals (Figure 5A). Analysis
of the reactivities of the sera according to
their autoantibody specificity in CIE
demonstrated that although these anti-
bodies were common in both anti-
La/SSB—positive and anti-RNP-positive
sera, their reactivity was higher in RNP-
positive sera (t = 4.07, P = 0.0002), which
occurs mainly in patients with SLE (Fig-
ure 5B).

To examine the autoantibody reactivity
profile of the patient sera in more detail,
we evaluated their reactivity against the
pep145-164 of La/SSB and the pSS-
related major epitope of La/SSB
(pep349-364) with regard to their speci-
ficity in CIE. It was found that patient
sera could be divided into 3 groups: (a)
sera with anti-pep349-364 antibodies
alone, (b) sera with both anti-pep145-164
and anti-pep349-364 antibodies and (c)
sera with anti-pep145-164 antibodies
alone (Figure 6A). Notably, all sera from
group c were anti-RNP—positive sera,
whereas sera belonging to groups (a) and
(b) were anti-La/SSB-positive sera.
Therefore, the existence of anti-
pep145-164 without anti-pep349-364
antibodies is an exclusive feature of anti-
RNP-positive sera. The autoantibody
specificity of the sera was further con-
firmed by anti-La/SSB and anti-U1-RNP
ELISA assays (Figure 6B).

DISCUSSION

The autoantibody diversification in
SLE has been partially elucidated via the
proposed mechanism of intra- and
intermolecular spreading (9,10). This
mechanism may explain the different
clusters of autoantibodies in SLE (against
spliceosome and hYRNPs), but not the se-
quential appearance of autoantibodies
against autoantigens belonging to differ-
ent macromolecular complexes. The re-
sults of the present study provide evi-
dence that a conserved sequence within
the RRM motif of the La/SSB autoantigen
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Figure 5. (A) Prevalence of anti-
pep145-164 antibodies in autoimmune
sera from patients with SLE, pSS, or RA and
healthy individuals (normails). (B) Analysis
of the reactivities against pep145-164 of
the sera according fo their autoantibody
specificity in CIE. Anti-pep145-164 reactiv-
ity was found to be higher in RNP-positive
(+) sera (P = 0.0002).

can induce antibodies that cross-recognize
components of the Ul-RNP particle.

We first noticed that the RRMs belong-
ing to different autoantigens adopt a very
similar tertiary structure (necessary for
their interaction with RNA) and possess a
conserved sequence in their central part.
Although Ro60 protein possesses RRM
domains, the degree of their sequence
similarity with RRMs of the components
of the UI-RNP complex is lower com-
pared with La/SSB autoantigen. More-
over, the conserved sequence of the RRM
of La/SSB has been previously character-
ized in our laboratory as B-cell/ T-cell epi-
tope associated with SLE (14,22).

Rabbits immunized with pep145-164
of La/SSB produced both anti-La/SSB
and anti-U1-RNP antibodies in a two-
step pattern, with anti-La/SSB antibodies
appearing first, followed by anti-Ul-

RNP antibodies. Because the conserved
RRM regions of La/SSB and RNP-70 au-
toantigens differ significantly in their
amino acid sequence, it is not surprising
that a period of time was required in
order for anti-pep145-164 antibodies to
adapt their specificity to U1-RNP. The
appearance of antibodies targeting U1-
RNP might also be explained by a differ-
ent mechanism, involving intramolecular
spreading to another unidentified epi-
tope of La/SSB followed by cross-
recognition of UI-RNP. To elucidate the
mechanisms, specific anti-pep145-164
antibodies were purified from immu-
nized rabbits and found to cross-
recognize directly the UI-RNP. Further-
more, to gain insight into human disease,
we also purified specific anti-pep145-164,
antibodies from SLE patient sera. These
antibodies also recognized U1-RNP. Al-
though both rabbit and human sera rec-
ognized the U1-RNP autoantigen, their
reactivity could be discriminated on the
basis of its ability to be absorbed onto
pep145-164. Thus, immunized rabbit
sera lost their reactivity after passage
through the pep145-164 immunoaffinity
column, but human sera did not. These
results most likely reflect the limited epi-
tope recognition in rabbits (owing to the
cross-reaction with the RRM homologous
region) and the multiple epitope recogni-
tion by human SLE sera. These findings
are also consistent with previous studies
reporting that limited epitope recogni-
tion on an autoantigen occurs when the
immunizing peptide has a low degree of
sequence similarity with it (23). In this
case an additional step is required (for
example, affinity maturation of antibod-
ies in the presence of U1-RNP autoanti-
gen) to gain diversification of immune
response to additional epitopes of
U1-RNP.

Antibodies against pep145-164 were
detected in 39% of patients with pSS and
in a small subgroup of patients with RA.
However, anti-RNP-positive sera, which
occur mainly in patients with SLE,
demonstrated significantly higher reac-
tivity for anti-pep145-164 antibodies as
compared with anti-RNP-negative sera.



These sera did not possess reactivity
against the epitope 349-364, which has
been previously characterized as the
major, associated with pSS, epitope of
La/SSB (14). We should also note that
these sera were found to be negative for
anti-La/SSB antibodies in CIE, which
most likely reflects either a limited epi-
tope recognition within La/SSB autoanti-
gen that is insufficient to produce an im-
munoprecipitation reaction in CIE or an
epitope masking by hY-RNA bound in
the RRM region of La/SSB in assays em-
ploying the antigen in its natural confor-
mation (24).

Our experimental data strongly rein-
force the hypothetical model proposed
some years ago by Monneaux and
Muller (9,25). In this model, the RRM
consensus sequence can drive epitope
spreading in spliceosomal proteins via
molecular mimicry (25). In this regard,
Monneaux and Muller demonstrated that
immunization of rabbits with a peptide
corresponding to the epitope 131-151aa
within the RRM of RNP-70 could pro-
duce antibodies that recognize, in addi-
tion to the cognate protein, the compo-
nents RNP-A, RNP-C and Sm-D of the
U1-RNP particle (26). These antibodies
had the capacity to cross-recognize pep-
tides corresponding to the RRMs of dif-
ferent nuclear autoantigens, such as
RNP-70, RNP-A and hnRNP-A2 (26). Ac-
cording to this model, the RRM initiates
spreading of the immune response to the
whole protein (intramolecular spread-
ing), then spreading proceeds in an or-
dered manner to other proteins contain-
ing the RRM(s) and, finally, to proteins
that do not contain any RRM but are also
localized in the same particle (intermole-
cular spreading). To date, experimental
data exist only for epitope spreading via
RRMs to the physically associated
spliceosomal proteins. Our present data
provide for the first time evidence that
interparticle spreading of immune re-
sponse via RRM can also occur. The pro-
posed model can also be applied to other
“driver” epitopes such as the proline-rich
region PPPGMRPP that holds a cross-re-
active epitope, present in several spliceo-
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Figure 6. Reactivity of representative sera against the RRM-related epitope 145-164 and
the major epitope 349-364 of La/SSB (A) as well as against UT-RNP and La/SSB autoanti-
gens (B). The existence of anti-pep145-164 without anti-pep349-364 antibodies is a fea-
ture found exclusively in anti-RNP-positive (+) sera. Anti-La (+) sera can contain either
anti-pep349-364 alone or anti-pep349-364 accompanied by anti-pep145-164 antibodies.

somal autoantigens and recently identi-
fied as an early target of RNP humoral
autoimmunity in SLE (27). In this regard,
in addition to intramolecular and inter-
molecular spreading, the autoimmune
response diversifies via molecular mim-
icry with key sequences, common in au-
toantigens targeted in SLE.

Taken together, our data suggest that
the RRM region of La/SSB can trigger
interparticle B-cell diversification to Ul-
RNP, confirming the importance of the
RRM region in the pathway of events
leading to autoimmunity in SLE. Identi-
fication of key sequences that trigger
and perpetuate the autoimmune process

is particularly important for under-
standing the initial events in autoim-
mune response and designing specific
therapeutic strategies capable of block-
ing the cascade of spreading (taking
place during the development of auto-
immune response).
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Association of the Idiotype:Antiidiotype Antibody Ratio
With the Efficacy of Intravenous Immunoglobulin Treatment
for the Prevention of Recurrent Autoimmune-Associated
Congenital Heart Block
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Objective. Congenital heart block (CHB), a man-
ifestation of neonatal lupus, is associated with maternal
anti-Ro/SSA and anti-La/SSB autoantibodies and re-
curs in ~18% of subsequent pregnancies. This study
was undertaken to investigate the effect of the idiotype:
antiidiotype (Id:anti-Id) antibody ratio in the ability of
intravenous immunoglobulin (IVIG) administered dur-
ing subsequent pregnancies to prevent CHB.

Methods. We studied 16 anti-Ro/SSA and anti-La/
SSB-positive pregnant women from the Preventive IVIG
Therapy for Congenital Heart Block study who had
previously given birth to a child with neonatal lupus. In
3 of the mothers, the study pregnancy resulted in the
birth of a child with neonatal lupus (2 with CHB and 1
with rash). Sequential serum samples were obtained
from all mothers immediately before the administration
of IVIG during pregnancy and were evaluated for anti-
bodies against the major B cell epitope 349-364aa of
La/SSB (idiotype) and its antiidiotypic antibodies.

Results. Following IVIG treatment, serum titers
of anti-La(349-364) (Id antibodies) decreased in 80% of
the mothers, and in 60% an increase in anti-Id anti-
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bodies against anti-La(349-364) was observed. The Id:
anti-Id ratio was significantly higher in mothers whose
offspring developed neonatal lupus compared to moth-
ers who gave birth to a healthy child (P < 0.0001).
Removal of anti-Id antibodies substantially increased
the reactivity against La(349-364) in sera from 5 of 7
mothers tested. All IVIG preparations were examined
for Id and anti-Id antibody activity. IVIG from batches
administered to mothers who gave birth to a healthy
child had an Id:anti-Id activity ratio of <1, in contrast
to that given to mothers who gave birth to a child with
neonatal lupus. Addition of the IVIG preparations to the
maternal sera further enhanced antiidiotypic activity
(by up to 4.7-fold) in 11 of 13 patients studied.

Conclusion. This is the first study in humans to
demonstrate that IVIG influences the Id-anti-Id net-
work of a specific pathogenic autoantibody. Specifically,
we showed that IVIG enhanced the anti-Id antibody
response in pregnant women with anti-La/SSB anti-
bodies. A high Id:anti-Id ratio in both the IVIG prepa-
ration and the maternal serum may explain the absence
of an effect of IVIG in preventing recurrent neonatal
lupus in some cases.

Congenital heart block (CHB) is a model of
passively acquired autoimmunity that is strongly associ-
ated with the transplacental passage of maternal IgG
against Ro/SSA and La/SSB ribonucleoproteins (1).
CHB is a cardiac manifestation of the so-called neonatal
lupus syndromes, a constellation of clinical manifesta-
tions found in babies born to mothers with anti-Ro/anti-
La antibodies, which may include a cutaneous rash or,
very rarely, blood or liver abnormalities that improve
over time (2,3).

CHB is the most serious manifestation of neona-
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tal lupus and can cause permanent and often life-
threatening damage to the fetal heart. The incidence of
CHB in the offspring of mothers with the pathologic
autoantibodies ranges between 1% and 2% (4,5), but the
recurrence rate in subsequent pregnancies following the
birth of a child with neonatal lupus is ~18% (6-8). It
appears that the presence of maternal antibodies is a
necessary, but not sufficient, condition for the develop-
ment of CHB. The uterine environment, fetal factors
(e.g., genes, viral infections), and maternal factors (e.g.,
specific autoantibody profile) (9) or the absence of an
active antiidiotypic network targeting pathogenic auto-
antibodies (10) have been proposed as possible cofactors
in the development of CHB. In a previous study, in an
attempt to define the role of this network in the devel-
opment of neonatal lupus, we evaluated the idiotypic—
antiidiotypic (Id-anti-Id) network of antibodies target-
ing the dominant epitopes of La/SSB (10); we concluded
that the presence of anti-Id antibodies to autoantibodies
against La/SSB may protect the fetus by blocking patho-
genic maternal autoantibodies.

In the present study of mothers who were en-
rolled in the Preventive IVIG Therapy for Congenital
Heart Block (PITCH) study, we evaluated the effects
of intravenous immunoglobulin (IVIG) therapy on the
Id-anti-Id network of anti-La/SSB antibodies. We found
that, although administration of intravenous immuno-
globulin (IVIG) at doses consistent with replacement
does not prevent the recurrence of CHB overall (11), it
significantly alters the Id—anti-Id network of pathogenic
autoantibodies, increasing the anti-Id response against
them. We also showed that in the pregnancies resulting
in the birth of a healthy child, the anti-La/SSB antibody
Id:anti-Id ratio in maternal serum was significantly lower
compared to the ratio observed in pregnancies resulting
in the birth of a child with neonatal lupus.

PATIENTS AND METHODS

Study subjects. Between January 2007 and January
2009, 21 women were enrolled in the PITCH study, a US-based
multicenter, prospective, open-label clinical trial, after provid-
ing informed consent. All of the following inclusion criteria
were required for study enrollment: 1) documentation of
anti-Ro/SSA and/or anti-La/SSB antibody positivity; 2) a pre-
vious child with CHB (any degree, documented by electrocar-
diography if a live birth and/or by echocardiography and/or
histologic findings if fetal death) and/or characteristic neonatal
lupus rash (confirmed by dermatologic assessment and/or
biopsy findings); and 3) current intrauterine pregnancy of <12
weeks’ gestation, with normal fetal heartbeat and heart struc-
ture. Exclusion criteria included 1) current prednisone dosage
>20 mg/day or current use of dexamethasone at any dosage;
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2) IgA levels below normal values for the laboratory conduct-
ing the test; or 3) presence of any structural abnormalities of
the fetal heart that could cause CHB, such as L-transposition
of the great arteries, atrioventricular (AV) septal defect, or
heterotaxia. Of the 21 women enrolled, there was 1 screening
failure: this patient had a spontaneous miscarriage at 9 weeks,
prior to initiation of the study protocol.

Sequential serum samples were obtained from the 20
mothers who completed the PITCH study. Three fetuses were
diagnosed as having advanced heart block (at weeks 19, 20, and
25 of gestation). One of them was from an anti-La/SSB-
negative mother. Of the 17 children without CHB, 1 neonate
(from an anti-La/SSB—positive mother) presented with a neo-
natal lupus rash and Sweet’s syndrome. Sera from 4 mothers
were found to be negative for anti-La/SSB antibodies (using a
commercial assay) and displayed minimal reactivity against the
major epitope of La/SSB, and therefore were not included in
further experiments. Therefore, the final study population
consisted of 16 women, 3 of whom gave birth to children with
neonatal lupus (2 with CHB, 1 with characteristic rash). All
sera were positive for antibodies against Ro 60 and Ro 52
autoantigens.

IVIG administration and followup. IVIG infusions
(400 mg/kg) were administered over periods of 3-4 hours at 12,
15, 18, 21, and 24 weeks’ gestation. Blood samples were
obtained before each infusion, at 28 weeks, at 34 weeks, and at
the time of delivery, and analyzed under blinded conditions.
Fetal echocardiograms were obtained weekly between week 16
and week 26 of gestation and then every 2 weeks thereafter
until week 34.

Peptide synthesis and definitions. Synthetic peptides
corresponding to the major B cell epitope of La/SSB,
G**SGKGKVQFQGKKTKF*** (La[349-364]), as well as its
complementary epitope, K***FRFLALKLYFSFTRP?**°
(cpep[349-364]), were purchased from Biosynthesis. We have
previously shown that antibodies against complementary
epitope La(349-364) are antiidiotypic to antibodies against
La(349-364) (10,12,13); thus, antibodies against epitope 349-
364 were considered as idiotypic and antibodies against com-
plementary epitope 349-364 as antiidiotypic.

Antipeptide and anti-complementary peptide enzyme-
linked immunosorbent assays (ELISAs). Antipeptide and
anti-complementary peptide antibodies were detected with an
ELISA that was optimized for each synthetic peptide, accord-
ing to a previously described protocol (10).

Isolation of anti-La(349-364) IgG antibodies. Specific
CNBr-activated Sepharose 4B immunoaffinity columns were
generated by standard methods, using 15 mg of La(349-364)
peptide. IgG from 4 sera that strongly recognized the La/SSB
epitope 349-364 on ELISA were purified with protein
A-Sepharose, concentrated, dialyzed against phosphate buff-
ered saline (PBS), and passed through the peptide immuno-
affinity column. Subsequently, the column was washed with
PBS and eluted with 8M urea. The eluates were dialyzed
against PBS, concentrated, and redialyzed. Antipeptide IgG
concentrations were evaluated by the Lowry method (DC
Protein Assay; Bio-Rad).

Preparation of F(ab), anti-La(349-364) fragments
and assay for direct detection of anti-Id antibodies. Purified
anti-La(349-364) 1gG antibodies were subjected to enzymatic
degradation with pepsin and purified to be free of traces



EFFECT OF IVIG ON ANTIIDIOTYPIC ANTIBODY RESPONSE TO ANTI-La/SSB 2785

of intact IgG, as described previously (12). Purified F(ab),
fragments of anti-La(349-364) antibodies (5 pg/ml in car-
bonate buffer [pH 9.6]) were applied in Costar high-binding
microtiter plates for 1 hour at 25°C. Subsequently, the plates
were blocked and washed, and sera were added at a dilution
of 1:150-1:300 and incubated overnight at 4°C. The wells
were then washed and alkaline phosphatase—conjugated
goat anti-human IgG (1:2,000 in blocking buffer; Jackson
ImmunoResearch) was added. The plates were incubated for
1 hour at room temperature. The wells were then washed and
an ELISA amplification substrate system (Invitrogen) was
applied. Absorbance was measured at 495 nm.
Anti-La(349-364) ELISA after removal of anti-Id
antibodies. Anti-La(349-364) reactivity was evaluated after
dissociation of Id—anti-Id immune complexes (by heating the
samples at 53°C) and subsequent removal of anti-Id antibodies
using anti-La(349-364) purified antibodies coupled to protein
A-Sepharose beads. Normal IgG coupled to protein
A-Sepharose beads was used as a negative control.

RESULTS

Augmentation of the anti-Id response by IVIG
administration. Id and anti-Id antibody titers in serial
serum samples from 15 of 16 anti-La/SSB—positive
mothers, including 2 who gave birth to children with
neonatal lupus, were assessed under blinded conditions.
Serial samples were not available from 1 of the anti-La/
SSB—positive mothers, who also gave birth to a child
with neonatal lupus; thus, this mother was not included
in the analyses involving serial samples. We found that
IVIG administration augmented the anti-Id response
and in parallel attenuated the Id response, in the
majority of sera tested. More specifically, after therapy
the titer of anti-Id antibodies was increased (by 14—
620%) in 9 mothers (60%), anti-Id activity remained
the same as at study entry in 2 mothers, and the titer
of anti-Id antibodies was decreased (by 13-78%) in 4
mothers. In contrast, the titer of Id antibodies was
decreased (by 14-61%) in 12 mothers (80%), 1d activity
remained the same as at study entry in 1 mother, and
the titer of Id antibodies was increased (by 38-53%) in
2 mothers.

The Id:anti-Id ratio of antibodies against the
major epitope of La/SSB predicts the appearance of
neonatal lupus in anti-La—positive sera. In the 2 moth-
ers whose study pregnancy resulted in the birth of a child
with neonatal lupus and for whom sequential sera were
available (patients 595 and 575), anti-Id antibody titers
did not increase. Although the Id antibody titers in these
2 mothers were decreased by 32% and 42%, respec-
tively, these titers remained 4.96- and 4.45-fold higher
than the anti-Id antibody titers. In contrast, mothers who
gave birth to a healthy child had either a lower titer of Id

antibodies than anti-Id antibodies or a robust increase in
anti-Id antibodies during the period of IVIG treatment,
bringing their levels very close to the levels of Id
antibodies by the end of therapy (¢ = 6.81, P < 0.0001,
average difference between Id and anti-Id titer in pa-
tients 595 and 575 versus the other 13 mothers). Fur-
thermore, all 3 anti-La—positive mothers who gave birth
to a child with neonatal lupus exhibited significantly
higher Id:anti-Id ratios than those in mothers whose
study pregnancy did not result in the birth of a child with
neonatal lupus (¢ = 7.09, P < 0.0001) (Figure 1A).

Confirmatory detection of anti-Id antibodies us-
ing highly purified F(ab), fragments of anti-La(349-
364) antibodies. Although previous studies in our labo-
ratory revealed that complementary peptides could be
efficiently used for detection of anti-La/SSB anti-Id
antibodies (12), we further confirmed detection of anti-
Id antibodies using highly purified F(ab), fragments of
anti-La(349-364) (Id) antibodies. Sequential sera from 7
anti-La/SSB—positive mothers were used in this assay.
The reactivity patterns obtained by the direct detection
of anti-Id antibodies were found to be almost identical to
those obtained using complementary peptides, for all
series of sera tested.

Removal of anti-Id antibodies enhances the re-
activity of antibodies against the major epitope of
La/SSB, La(349-364). Our previous work showed that
anti-Id antibodies are able to mask the anti-La/SSB
response; and dissociation of Id-anti-Id immune com-
plexes followed by blocking of anti-Id antibodies dis-
closed the hidden autoantibody activity (12). In the
present study we used a similar approach, dissociating
Id-anti-Id complexes by heating and removing the anti-
Id antibodies with beads coated with anti-La(349-364)
antibodies. We found that removal of anti-Id antibodies
increased the idiotypic reactivity pattern in sequential
sera from 5 of 7 mothers tested. None of these 5 mothers
gave birth to a child with neonatal lupus during the
study. In the serially tested sera from the remaining 2
mothers, there was no significant alteration of idiotypic
activity; 1 of these 2 mothers gave birth to a child with
neonatal lupus.

Inadequate content of anti-Id antibodies in IVIG
preparations administered to the mothers of children
with neonatal lupus. The increase in anti-Id activity
after IVIG administration observed in the majority of
mothers could be attributed to the exogenous addition
of anti-Id antibodies contained in the IVIG preparation.
Thus, we examined the Id and anti-Id content of the
IVIG preparations given to 13 anti-La/SSB—positive
mothers. IVIG preparations were found to contain
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Figure 1. A, Idiotype:antiidiotype (Id:anti-Id) ratio of antibodies against the major epitope of
La/SSB after intravenous immunoglobulin (IVIG) administration, in mothers who gave birth to a
child with neonatal lupus and mothers who gave birth to a healthy child. Horizontal dashed bars
show the mean. The mean Id:anti-Id ratio was significantly higher in the mothers who gave birth
to a child with neonatal lupus than in those who gave birth to a healthy child (P < 0.0001). CHB =
congenital heart block. B, Id:anti-Id ratios in the IVIG preparations received by 13 of the 16
mothers. The Id:anti-Id ratio in the IVIG received by the mothers who gave birth to a child with
neonatal lupus (stars) was =1, and the mean Id:anti-Id ratio in the IVIG received by these mothers
was higher than that in the IVIG received by mothers who gave birth to a healthy child (P <
0.0001). Labels below the bars show the patient number and week of IVIG administration.

anti-Id antibodies, but the titers fluctuated between
batches. Moreover, the ratios of Id:anti-Id activity in the
IVIG administered to mothers who gave birth to a child
with neonatal lupus were =1, which was a higher ratio
than the ratios found in the IVIG from batches admin-
istered to mothers giving birth to a healthy child (0.41-
0.84) (r = 6.43, P < 0.0001). Accordingly, mothers who
gave birth to a healthy child had received IVIG contain-
ing higher anti-Id activity in relation to Id activity
compared to mothers who gave birth to a child with
neonatal lupus (Figure 1B).

Exogenous addition of IVIG increases further
anti-Id reactivity in maternal sera. To explore the
potential of IVIG to further increase the anti-La/SSB

anti-Id activity in recipients’ sera, we added to each
mother’s serum (which had been collected just prior to
IVIG administration) 5.7 mg/ml of the IVIG prepara-
tion that the woman had actually received at each
treatment time point. In sera from 11 of 13 women,
exogenous IVIG addition enhanced anti-Id activity by
1.20-4.70-fold. Activity in sera from 3 representative
patients is shown in Figure 2. No significant alteration in
anti-Id activity was observed in sera from the remaining
2 women. In parallel, Id activity was reduced in sera
from 9 of 13 women (by 10-53%), remained stable in
serum from 1 woman, and increased (by 1.25-1.79-fold)
in sera from the remaining 3 women. Overall, in 12 of 13
women, exogenous addition of IVIG led to higher
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Figure 2. Direct effect of IVIG on the Id-anti-Id network and the
level of pathogenic autoantibodies in 3 representative patients (pa-
tients 168 [A], 653 [B], and 467 [C]). Exogenous IVIG preparations
(5.7 mg/ml) were added to serum that had been collected during
pregnancy just prior to administration of IVIG treatments. Anti-Id
activity (anti-cpep) was substantially increased, whereas Id activity
(anti-pep) was not significantly affected. See Figure 1 for other
definitions.

increases of antiidiotypic than of idiotypic activity. Ex-
amples of reactivity patterns are available upon request
from the corresponding author.

DISCUSSION

CHB is closely associated with the presence of
anti-Ro and anti-La antibodies (2). It has been hypoth-
esized that maternal autoantibodies trigger an inflam-
matory cascade that leads to irreversible fibrotic replace-
ment of the fetal AV node (3,14). Therefore, once
(third-degree) CHB develops in the fetus, it cannot be
reversed with any available treatment. The condition is
fatal in ~20% of cases. The incidence of CHB is 10-fold
higher in the offspring of mothers who are positive for
anti-Ro and anti-La antibodies and have had a child with
neonatal lupus (8), comprising the group of high-risk
pregnancies. In these cases, prophylactic therapy would
be particularly beneficial.

Proposed mechanisms to explain how IVIG pre-
vents tissue damage have included the following: 1) it
increases elimination of maternal anti-Ro and anti-La;
2) it reduces transplacental transport of antibodies; and
3) it modulates the inhibitory signals on macrophages,
with consequent reduction of the inflammatory response
and fibrosis in the fetal heart (15-17). In the PITCH
study, IVIG was given to prevent development of CHB
in the fetuses of 20 high-risk pregnant women (11). In
parallel, a study using an identical treatment protocol in
15 high-risk pregnant women was conducted in Europe
(18). Both studies were discontinued after reaching the
stopping rule, i.e., detection of 3 cases of CHB among
the first patients who were enrolled (11,18). Despite the
finding that administration of IVIG at low doses does
not prevent the recurrence of CHB, it was of particular
interest to study how IVIG alters the Id—anti-Id network
of pathogenic autoantibodies in the sera of mothers
enrolled in the PITCH study.

Our previous work suggested that the presence of
anti-Id antibodies to autoantibodies against La/SSB may
protect the fetus by blocking the pathogenic maternal
autoantibodies (10). This finding prompted us to inves-
tigate in detail the Id-anti-Id network of anti-La/SSB
antibodies among mothers enrolled in the PITCH study.
Sixteen of 20 mothers who completed the PITCH study
were anti-La/SSB positive, and 3 gave birth to a child
with neonatal lupus (2 with CHB and 1 with rash). The
sera of the mothers of all 3 infants with neonatal lupus
had a significantly higher Id:anti-Id antibody ratio than
those of the mothers who gave birth to a healthy child,
suggesting an inadequate antiidiotypic response after
IVIG administration.

Therefore, unbalanced idiotypic antibodies, tar-
geting the major epitope of La/SSB by antiidiotypic
antibodies, may be an important determinant of neona-
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tal lupus occurrence in the offspring of mothers treated
with IVIG. However, it was unclear how each dose of
IVIG alters the anti-Id network and influences Id and
anti-Id antibody levels. To address this question, we
carried out detailed analyses of Id and anti-Id reactivity
in maternal sera at each time point of IVIG administra-
tion. Repeated IVIG administration led to a gradual
increase of anti-Id activity and a decrease of Id activity
in the majority of cases, bringing the levels of anti-Id
antibodies close to the levels of Id antibodies. However,
this was not the case for the mothers of the affected
children with neonatal lupus; in sera from these moth-
ers, anti-Id antibody titers did not approach those of the
Id antibodies.

Inadequate anti-Id response has been recently
correlated with the appearance of other autoimmune
diseases, such as type 1 diabetes mellitus (DM) (19).
Type 1 DM is characterized by the presence of autoan-
tibodies to glutamate decarboxylase 65 (GADG65) (20).
GADG65 antibodies often herald the onset of type 1 DM
by months or years and, together with other autoanti-
bodies to islet cells, are used to predict disease (21).
Recently, Oak et al demonstrated that masked GADG65
antibodies are present in the healthy population and the
absence of a particular anti-Id antibody, rather than
GADG65 antibodies per se, is a characteristic of type 1
DM (19). Consistent with this concept are our results,
which suggest the existence of masked Id antibodies (by
anti-Id antibodies) in the mothers who gave birth to a
healthy child. More specifically, we found that elimina-
tion of anti-Id antibodies from the sera of mothers
treated with IVIG substantially enhanced the autoanti-
body (Id) activity in 5 of 7 series of sera tested (but not
in the sera of 1 mother who gave birth to a child with
neonatal lupus).

The increase of anti-Id activity and decrease of 1d
activity observed in many of the maternal sera following
IVIG administration could be attributed to direct addi-
tion of anti-Id antibody to the mothers’ sera. This
hypothesis was confirmed by examining the Id and
anti-Id antibody content of the different IVIG prepara-
tions administered to 13 of the 16 anti-La/SSB—positive
mothers enrolled in the PITCH study. These experi-
ments showed that all but 2 of the mothers had received
IVIG preparations with higher anti-Id activity than Id
activity. The 2 mothers in whom this was not the case
each gave birth to a child with CHB. Thus, it is plausible
that the reason IVIG did not prevent CHB in 2 mothers
was that they received IVIG with a high Id:anti-Id
activity ratio, and thus anti-Id antibodies were not
effectively increased.
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Previous studies have indicated that IVIG exerts
reactivity against different autoantigens, as well as anti-
idiotypic antibodies (22-25). This reactivity is likely due
to the presence of polyreactive IgG antibodies and
anti-Id antibodies in the pooled plasma used for IVIG
fractionation (26,27). However, it can be augmented by
various chemical treatments to which the IgG molecules
have been subjected during the fractionation process
(22,28). More specifically, the production process of
commercial IVIG preparations (which differs among
brands) involves fractionation and virus inactivation
steps that include, in some cases, treatment at extreme
physical conditions. These procedures significantly af-
fect the autoreactivity of IVIG (22). Therefore, it is not
surprising that different brands and batches of commer-
cial IVIG (as used in the PITCH study) do not have
identical Id and anti-Id antibody content.

Exogenous addition, to individual women’s se-
rum, of the IVIG preparation that they had received at
each study time point during pregnancy led to a large
increase in anti-Id activity and a small decrease in Id
activity in the majority of sera tested. In this respect,
higher doses of IVIG (up to 2 mg/kg), which are
presumed to be safe in pregnancy (29,30), might be more
efficient for the prevention of neonatal lupus. Moreover,
given that the IVIG preparations administered to moth-
ers who gave birth to a child with CHB had an Id:anti-1d
activity ratio of =1, pretesting of IVIG and selecting
preparations with low Id-anti-Id potential for adminis-
tration to high-risk women might be more efficacious in
preventing neonatal lupus and CHB.

In conclusion, our study demonstrates that
IVIG preparations contain anti-Id antibodies, and their
administration can enhance the antiidiotypic anti-
body response in pregnant women who are positive for
anti-La/SSB. The success of IVIG therapy may be a
function of the anti-Id potential of each IVIG prepara-
tion as well as the Id:anti-Id ratio achieved in maternal
sera after administration of IVIG.
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ABSTRACT

Background-Objective: Upregulated expression of Ro052/TRIM21, Ro60/TROVE2 and
La/SSB autoantigens has been described at the salivary gland epithelial cells (SGEC) of
patients with Sjogren's syndrome (SS). SGECs, the key regulators of autoimmune SS
responses, express high levels of surface functional TLR3, whereas Ro52/TRIM21 negatively
regulates TLR3-mediated inflammation. Herein, we investigated the effect of TLR3-signaling
on the expression of Ro52/TRIM21, as well as Ro60/TROVE2 and La/SSB autoantigens, by

SGECs.

Methods: The effect of TLR3- or TLR4-stimulation on autoantigen expression was evaluated
by polyl:C or LPS treatment, respectively, of SGEC-lines (10 from SS-patients, 12 from non-

SS controls) or HeLa cells, followed by analysis of mRNA and protein expression.

Results: Polyl:C, but not LPS, resulted in a two-step induction of Ro52/TRIM21 mRNA
expression by SGECs, a 12-fold at 6-hrs followed by a 2.5-fold increment at 24-48-hrs,
whereas it induced a late 2-fold upregulation of Ro60/TROVE2 and La/SSB mRNAs at 48-hrs.
Although, protein expression levels were not significantly affected, the late upregulation of
Ro52/TRIM21 mRNA was accompanied by the nuclear redistribution of the protein, from
nucleolar-like pattern to multiple coarse dots spanning the nucleus. These late phenomena were
significantly mediated by IFN production, as attested by cognate secretion and specific
inhibition experiments. TLR3-signaling had similar effects on SGECs obtained from SS
patients and controls, whereas it did not affect the expression of these autoantigens in Hela

cells.

Conclusion: TLR3-signaling regulates the expression of autoantigens by SGECs, implicating

innate immunity pathways in their overexpression at inflamed tissues and possibly in their exposure to

immune system.



INTRODUCTION

Sjogren’s syndrome (SS) is a chronic systemic autoimmune disease characterized by the
presence of autoantibodies against the protein component of the human intracellular
ribonucleoprotein-RNA complexes and more specifically the proteins Ro52/TRIM21,

Ro60/TROVE?2 and La/SSB.

The mechanisms mediating the exposure of intracellular autoantigens to the immune system
and the production of sufficient amounts of autoantibodies are largely unknown. The critical
overview of the published data supports that autoimmune humoral responses are antigen
driven, since: a) most of autoantibodies detected are of the IgG class, suggesting that an
antigen-dependent T-cell help should be provided (1), b) the autoimmune responses are mainly
polyclonal, targeting multiple epitopes within the autoantigen (1), and ¢) immunization of
experimental animals with fragments of the autoantigens results in intra- and inter-molecular
spreading of the immune response, similar to that observed after immunization with foreign
antigens (2, 3). The affected exocrine glands appear to serve as a major site of autoantibody
formation, because a) saliva of SS patients contains high levels of IgG and anti-Ro/SSA and
anti-La/SSB autoantibodies, b) ectopic germinal centers in the salivary glands are seen in
around 20% of patients and contain autoreactive B cells, and c¢) many of the infiltrating plasma
cells contain intracytoplasmic immunoglobulins with anti-Ro/SSA activity (4, 5). In this venue,
the epithelial cell appears to play a central role. Indeed, the main characteristic of the
immunopathologic lesion of SS is the activation of epithelial cells; salivary gland epithelial
cells (SGEC) are potent regulators of local innate and adaptive immune responses, since they
bear the functional armamentarium of an antigen-presenting cell, including MHC-class II
molecules and translocation of nuclear autoantigens into cytoplasm and cellular membrane.
Also, they express plethora of functional immunoregulatory molecules, including

costimulatory molecules, cytokines, chemokines and TLRs. TLR3 expression deserves



particular attention, since: a) its constitutive expression by SGECs is high and, in contrast to
the cytoplasmic localization that is described in resting immunocytes, it is localized on the cell-
surface suggesting an activation of this pathway in SGECs b) it is functional, since TLR3
stimulation on SGECs by polyl:C results in the up-regulation of several immune-modulatory
molecules, as well as anoikis—induced cell death (6-8), and c) its natural ligand is dsRNA, that

can be delivered locally either from viruses or damaged cells (9).

Ro52/TRIM21 has been implicated in the negative regulation of TLR3 mediated inflammation
by promoting the ubiquitination and subsequent proteasomal degradation of interferon
regulatory factors (IRFs) 3, 5, 7 and 8 (10, 11). On the other hand, interferons (IFNs), which
are produced upon TLR3 ligation, have been shown to up regulate Ro52/TRIM21 expression
(12, 13). Although the regulatory role of Ro52/TRIM21 in TLR3 signaling is well-established,

the reciprocal interaction has never been studied.

Herein, we investigated the effect of TLR3 signaling on the expression of Ro52/TRIM21, and
the other autoantigens of the Ro/La ribonucleoprotein hY-RNA complex Ro60/TROVE2 and
La/SSB, in non-neoplastic long-term cultured SGECs, as well as in neoplastic epithelial HeLa
cells that served as a control cell-line. TLR3, but not TLR4, signaling was found to result in a
two-step induction of Ro52/TRIM21 mRNA expression by SGECs, while Ro60/TROVE2 and
La/SSB mRNAs were up-regulated to a lesser -yet significant- extent. The second step
increment of Ro52/TRIM21 mRNA expression was accompanied by protein redistribution at
the nucleus of the living cells. The late mRNA induction and protein redistribution were
largely mediated by IFNf production. In contrast to SGECs, TLR3 signaling in HeLa did not
affect the expression and localization of autoantigens, as well as IFN production, suggesting a

differential regulation of signaling pathways in non-neoplastic and neoplastic epithelial cells.



MATERIALS & METHODS

Reagents. Mouse monoclonal antibodies (mAbs) against human Ro60/TROVE2 (clone 1F2)
and La/SSB (clone 1D6-H5) were purchased from AbD-Serotec (Oxford, UK), whereas against
B-actin (clone 2F1-1) from Biolegend (San Diego, CA, USA). Rabbit polyclonal antibodies
against human Ro52/TRIM21, IFNf (for use in paraffin-embedded tissues) and histone-H4
were from Novus-Biologicals (Cambridge, UK), Merck Millipore (Darmstadt, Germany) and
Biolegend, respectively. The monoclonal and polyclonal isotype-matched antibody controls
were from Dako (Glostrup, Denmark). Neutralizing mAbs against human IFNa (clone
MMHA-2) and IFNa/B receptor chain2 (clone MMHAR-2) were from PBL Interferon Source
(Piscataway, NJ, USA), those against human IFNf (clone 76703) and IFNy (clone 25718) from
R&D Systems (Minneapolis, MN, USA), whereas isotype-controls were from BD-Biosciences

(Franklin Lakes, New Jersey, USA).

Secondary antibodies used in confocal microscopy included goat anti-mouse IgG, DyLight™
549-Conjugated (Thermo Scientific, Rockford, IL, USA), Alexa Fluor*488 F(ab’)2 fragment
of goat anti-rabbit IgG, and Alexa Fluor®546 Goat Anti-Mouse IgG (H+L) (Life Technologies,
Carlsbad, CA, USA). Secondary antibodies conjugated with alkaline phosphatase, such as
Pierce goat anti-mouse IgG (Thermo Scientific) and goat anti-rabbit Igs (Dako) were applied in

immunoblotting.

Commercially available ELISA kits were used for the assessment of cytokine production.
Human IFNa, IFNB and IFNy ELISA kits were from Life Technologies, IL-7 from R&D

Systems, whereas 1L.-2, IL.-4 and IL-17 from Biolegend.

The analogue of TLR3 ligand polyinosinic:cytidylic acid (polyl:C) and the TLR4 ligand

lipopolysaccharide (LPS; Escherichia coli) were purchased from Sigma (St Louis, MO, USA).



Cell lines. Non-neoplastic, long-term cultured SGEC lines were established by standard
explant outgrowth technique (14) from a lobule of minor salivary gland (MSG) biopsy
obtained from individuals undergoing diagnostic evaluation for Sjogren’s syndrome (SS).
Twenty-two SGEC lines were included in the study. Ten were obtained from SS patients
according to the American—European SS classification criteria (15) and twelve from non-SS
controls (individuals that were complaining for sicca symptoms and were not fulfilling the
above-mentioned criteria, had a negative biopsy and did not exhibit serological features
consistent with SS). Six out of ten SS patients were positive for anti-Ro52/TRIM21, four for
anti-Ro60/TROVE2 and three for anti-L.a/SSB autoantibodies. All samples were gathered and
used after informed consent. The study was approved by the Ethics Committee of the School of
Medicine, National University of Athens, Greece (Protocol No.: 5107). The purity and
epithelial origin of cultured SGEC lines, was routinely verified by morphology, the uniform
expression of epithelial-specific markers and the absence of markers indicative of

lymphoid/monocytoid cells (14).

The neoplastic HelLa cells were cultivated in DMEM medium (Life Technologies, Carlsbad,
CA, USA) supplemented with 10% fetal calf serum (FCS), 2 mM L-glutamine, 100 U/ml

penicillin, and 100 mg/ml streptomycin (all from Life Technologies).

The lack of endotoxin contamination was investigated by routinely testing all culture reagents

by the chromogenic Limulus amebocyte lysates assay (Sigma, St Louis, MO, USA).

Stimulation of TLRs on epithelial cells. SGECs or HelLa were cultured to confluence in
collagen-treated 6-well plates or 16-well chamber slides (Nalge Nunc International, Rochester,
NY, USA) as previously described (14). Subsequently, cells were exposed to medium alone or
medium containing polyl:C, (5-pg/ml, TLR3 ligand) or LPS (1-pg/ml, TLR4 ligand) for
various time-points (6, 12, 24, 48 and 72-hrs). In preliminary experiments, the effect of

treatment with suboptimal (0.5-pg/ml) or optimal (5-pg/ml) concentrations of polyl:C (6) was
6



evaluated. HeLa cells served as a control epithelial cell line. The effect of TLR signaling on the
expression of Ro52/TRIM21, Ro60/TROVE2 and La/SSB molecules at the mRNA level was
examined by real-time quantitative PCR and at the protein level by confocal microscopy and

immunoblotting analyses.

Reverse transcription—quantitative polymerase chain reaction (RT-qPCR). DNase-treated
RNA was isolated using the mirVana™ PARIS™ kit (Ambion, Applied Biosystems, USA) and
the Ambion®™ TURBO DNA-free™ kit (Ambion). cDNA was prepared from 0.25-pg RNA by
the High Capacity RNA to DNA kit (Applied Biosystems). Ro52/TRIM21, Ro60/TROVE2
and La/SSB mRNAs were analyzed by quantitative real-time PCR using commercially
available primers specific for each molecule (TagMan® Gene Expression Assays, Applied
Biosystems). Human HPRT1 (TagMan® Gene Expression Assays) served as the reference
gene. All samples were run in duplicates. The relative quantification of PCR products was
performed by the 22T method (16) using HeLa cells as the calibrator. The PCR conditions
were the same for all genes and consisted of an initial denaturation step at 95 °C for 10-min,

followed by 50 cycles of 95 °C for 15-sec and 60 °C for 1-min.

Confocal microscopy. The expression and localization of Ro52/TRIM21, Ro60/TROVE2 and
La/SSB proteins were assessed by confocal microscopy in SGECs grown in 16-well chamber
slides (Nalge Nunc), as previously described (7). Briefly, cells were fixed with methanol for
10 min followed by acetone for 2 min at —20 °C. Nonspecific antibody binding was blocked by
incubation with 1.5% non-immune fetal bovine serum. The incubation with antibodies against
human Ro52/TRIM21, Ro60/TROVE2 and La/SSB proteins or isotype-matched control
antibodies was performed overnight at 4 °C in a humidified chamber and was followed by 30-
min incubation with appropriate fluorescence-conjugated secondary antibodies at room
temperature. Images were acquired by an Olympus FV1000 confocal laser scanning

microscope.



Immunoblotting analysis. The expression of Ro52/TRIM21, Ro60/TROVE2 and La/SSB
proteins by SGECs or HelLa cells was also evaluated by standard SDS-PAGE electrophoresis
of nuclear or cytoplasmic extracts followed by immunoblotting with specific antibodies (17).
Briefly, nuclear or cytoplasmic extracts of resting, polyl:C or LPS-treated SGECs were
prepared by the NE-PER Nuclear and Cytoplasmic Extraction Reagent (Thermo Scientific),
electrophorized in 10% polyacrylamide gels and transferred to PVDF membranes (Millipore).
Immunoblotting was performed with specific or isotype control antibodies in 1% skim milk in
TBS/0.1% Tween-20 for 2-hrs, followed by an 1-hr incubation with the appropriate alkaline
phosphatase-conjugated secondary antibodies. Signals were visualized by enhanced

chemiluminescence using the CDP-Star substrate (Roche).

Assessment of interferon production. TLR3 signaling has been strongly associated with the
induction of interferon expression. The production of interferons as a response to TLR
stimulation was investigated in resting, polyl:C or LPS-treated SGECs or HeL.a cells at both
mRNA and protein level. The expression of IFNa, IFNB and IFNy mRNAs was examined by
quantitative real-time PCR using commercially available specific TagMan® Gene Expression
Assays (Applied Biosystems). The secretion of respective interferons was investigated in cell-
free culture supernatants of resting, polyl:C or LPS-treated epithelial cells by specific
commercial enzyme-linked immunosorbent assays (ELISA), according to the manufacturer’s
instructions. Supernatants were collected at the end of cultivation period and kept at -80°C

until further testing.

Interferon blockade. The implication of interferons in the TLR3-mediated modulation of the
Ro52/TRIM21, Ro60/TROVE2 and La/SSB expression was evaluated by the addition of
specific neutralizing antibodies against IFNa (Spg/ml), IFNB (10pg/ml), IFNy (Spg/ml) or

[FNa/B receptor (Spg/ml) 30-min before treatment with polyl:C.



Statistical Analyses. Statistical analyses were performed by the non-parametric Mann-
Whitney test, using the GraphPad-Prism 4.0 software (GraphPad Software, San Diego, CA,

USA). Only statistically significant differences are reported.

RESULTS

Prolonged TLR3 stimulation leads a significant proportion of epithelial cells to apoptotic

cell death via anoikis

In line with previous data (6), prolonged polyl:C stimulation resulted in the detachment-
induced apoptotic cell death or anoikis of SGECs. This was evident from 24-hrs of treatment
and reached approximately 30-40% cell loss at 72-hrs of treatment. On the contrary, LPS

treatment did not result in detectable loss of cell anchorage and subsequent apoptotic death.

Polyl:C treatment induces a two step increment of RoS52/TRIM21 mRNA expression in

SGECs, but not in HeLa cells.

Stimulation of TLR3 for several time points (6, 12, 24, 48, 72 hrs) resulted in a significant
upregulation of Ro52/TRIM21 mRNA expression, which was readily evident from 6-hrs [mean
fold increasetstandard error (SE): 12.07+3.12, p<0.0001] (Figure-1A). This expression
remained mainly unchanged until 12- to 24-hrs and was followed by a second-step increment
that peaked at 48-hrs (mean fold increase+SE: 2.46+0.27, p<0.0001). However, stimulation
with polyl:C was not found to readily affect Ro60/TROVE2 and La/SSB mRNA levels. Their
expression was slightly, but statistically significantly, increased upon 48-hrs of treatment
(mean fold increase+SE: 2.00+0.23, p=0.0002 and 1.70+0.12, p=0.0014 for Ro60/TROVE2
and La/SSB mRNAs, respectively) (Figure-1B, C). The levels of expression of Ro52/TRIM?21,

Ro60/TROVE2 and La/SSB mRNAs, as well as their pattern of induction by polyl:C



treatment, was not found to differ between SGEC lines obtained from SS patients and non-SS
controls and it did not correlate with the presence of autoantibodies against any of these
proteins (data not shown). On the other hand, stimulation with LPS, which is the ligand of
TLR4, had no effect on the expression levels of Ro52/TRIM21, Ro60/TROVE2 and La/SSB
mRNAs by SGECs. In contrast to SGECs, the expression of Ro52/TRIM21, Ro60/TROVE2 or
La/SSB mRNAs by Hela neoplastic cells was not affected by either polyl:C or LPS treatment

(Figure-1).

Polyl:C treatment induces the redistribution of RoS2/TRIM21 protein at the nucleus of

SGECs, but not HeLa cells.

Polyl:C treatment has not been found to affect the levels of Ro52/TRIM21, Ro60/TROVE2
and La/SSB proteins in SGECs, as attested by immunoblotting and confocal microscopy
analysis (Figure-2). However, polyl:C stimulation resulted in late (48- and 72-hrs) nuclear
redistribution of Ro52/TRIM21 protein in SGECs. Confocal microscopy revealed low
cytoplasmic and strong nuclear staining of Ro52/TRIM21 protein in resting SGECs. This
nuclear Ro52/TRIM21 staining was localized in one to three nuclear dots, resembling nucleolar
staining. This pattern of expression remained unchanged during the first 24-hrs of polyl:C
treatment, whereas it changed in late treatments, after 48-hrs. At 48- and 72-hrs, the nucleolar-
like pattern of Ro52/TRIM21 expression changed to multiple coarse dots spanning throughout
the nucleus (Figure-2B). Treatment with LPS had no effect on Ro52/TRIM21, Ro60/TROVE?2
and La/SSB protein expression or distribution (Figure-2B). In accordance with mRNA results,
SGEC lines obtained from SS patients and non-SS controls responded similarly. Suboptimal
(0.5-pg/ml polyl:C) and optimal (5-pg/ml polyl:C) stimulation of TLR3 (6) had similar effects
on Ro52/TRIM21, Ro60/TROVE2 and La/SSB mRNA and protein expression (data not

shown).

10



Neither polyl:C nor LPS stimulation had an effect on Ro52/TRIM21, Ro60/TROVE2 and
La/SSB protein expression or distribution in Hela cells. However, the constitutive expression
pattern of Ro52/TRIM21 was different from that of SGECs. Ro52/TRIM21 protein was
localized at nucleolar-like structures, but it mainly resided at the cytoplasm and was not

affected by TLR signaling (data not shown and Figure-3B).

The late polyl:C-induced upregulation of RoS52/TRIM21 mRNA expression and protein

redistribution in SGECs is mainly mediated by IFNf production

The fact that the second step increment of Ro52/TRIM21 mRNA and its nuclear redistribution
in SGECs upon polyl:C treatment are late phenomena, suggests that they are mediated by a
factor produced downstream of TLR3 signaling. Taking into consideration that these
phenomena were not evident upon LPS treatment, which mainly leads to the production of
TNFa, and that interferons, the major cytokines induced by TLR3 stimulation, are potent
inducers of Ro52/TRIM21 expression, we investigated the participation of interferons in the
polyl:C-induced Ro52/TRIM21 mRNA induction and protein redistribution. As expected,
exogenous administration of type-I and II interferons, such as [FNa, IFNf} and IFNy, readily
resulted in significant upregulation of Ro52/TRIM21 mRNA levels, which was evident from 6-
hrs of treatment and remained relatively stable thereafter (mean fold induction of 6-hrs vs
untreated SGECs+SE: 3.0+0.05, 7.7£1.1 and 7.0+0.9 for IFNa, IFNf and IFNy, respectively).
Similarly, treatment of Hela cells with I[FNa, IFNB and IFNy for 6-hrs led to a respective
12.6+0.05, 10.7£1.2 and 5.8+1.15 fold induction of the constitutive Ro52/TRIM21 mRNA
expression, which remained unchanged thereafter. Furthermore, the exogenous administration
of IFNa, IFNB or IFNy in SGECs, but not in HeLa cells, caused the above-described nuclear
redistribution of Ro52/TRIM21 from nucleolar-like pattern to multiple coarse dots, an effect

that was evident from 24-hrs of treatment (Figure-3).
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Subsequently, we investigated the interferon mRNA and protein expression by resting and
polyl:C-stimulated SGECs. Expression of IFNf mRNA, but not [FNa or IFNy, was induced in
polyl:C-treated SGECs. In fact, IFN§ mRNA was robustly upregulated at 6-hrs of polyl:C, but
not LPS, treatment (mean fold induction+SE: 1972+797) and declined thereafter (Figure-4A).
In line with mRNA induction, secretion of IFNf} protein was detected in culture supernatants of
polyl:C-treated SGECs. IFNP secretion was evident from 6-hrs of treatment and peaked at 12-
hrs (Figure-4B), suggesting that it can be implicated in the second step mRNA increment and
the nuclear redistribution of Ro52/TRIM21 protein in SGECs. Production of [FNa was not
detected, whereas the stable, low amounts of I[FNy that were found in the culture supernatants
of resting or polyl:C-treated SGECs were due to the culture medium used, as attested by the
lack of mRNA detection and the identification of similar levels of IFNy in unused culture
medium (Figure-4B). Neither polyl:C, nor LPS treatment were found to induce interferon
mRNA expression or secretion in HelLa cells (data not shown). The secretion of IL-2, IL-4, IL-
6, IL-7 and IL-17 by resting, polyl:C or LPS treated epithelial cells was also investigated. As
expected, resting or treated SGECs and HelLa were found to constitutively secrete significant
amounts of IL-6, whereas they did not express IL-2, IL-4 and IL-17. In line with previous data
(18), polyl:C was found to induce IL-7 secretion from 12-hrs in both SGECs and HelLa cells
with the peak to be observed at 72-hrs (20-fold and 10-fold, respectively). Similarly to polyl:C
stimulation, LPS resulted in a 10-fold upregulation of IL-7 secretion by HeLa cells but it was

found unable to stimulate its production by SGECs.

The role of interferons in the induction of Ro52/TRIM21 mRNA expression and protein
redistribution in SGECs was further verified by blocking each interferon (IFNa, IFNf or IFNy)
or the common type-I interferon receptor (IFNaf-receptor) with specific neutralizing
antibodies or isotype-controls. From these, antibodies against IFNf or the common IFNaf3-
receptor were found to significantly inhibit the polyl:C-driven mRNA increment (57,62% and

44,11% inhibition at 48-hrs of treatment, respectively) or nuclear redistribution of
12



Ro52/TRIM21 in SGECs (Figure-5). Actually, the neutralizing antibodies to IFNPB and the
common [FNaf-receptor blocked 66.2% and 86.5%, respectively, of the second step increment

of polyl:C-induced Ro52/TRIM21 mRNA expression (12-48-hrs) (Figure-5B).

DISCUSSION

The present study has clearly shown that TLR3 signaling in non-neoplastic human epithelial
cells derived from salivary gland biopsies (SGEC) leads to a robust expression of the
autoantigen Ro52/TRIM21 and a low, but statistically significant upregulation, of the other
autoantigens of the Ro/La hYRNA ribonucleoprotein complex. A two step upregulation of
Ro52/TRIM21 mRNA was stimulated by TLR3, but not TLR4, signaling in SGECs, in two
phases; an early phase at 6 to 12-hrs, and a late phase, at 24 to 48-hrs, that was largely
mediated by the type-I interferon pathway. Interestingly, the late Ro52/TRIM21 mRNA
increment in SGECs was accompanied by a nuclear redistribution of the Ro52/TRIM21 protein
from nucleolar-like pattern to multiple nuclear dots spanning throughout the nucleus. Both late
phenomena were partially, but significantly, inhibited by IFNP blockade, whereas TLR3
signaling in SGECs was associated with secretion of IFN, but not IFNo nor IFNy.
Ro52/TRIM21 protein, with its capacity to act as an E3 ubiquitin-protein ligase (19, 20) that
mediates the ubiquitination and subsequent proteasomal degradation of interferon regulatory
factors (IRFs 3, 5, 7 and 8), has been implicated in the negative regulation of TLR3, TLR7 and
TLR9Y signaling and subsequent type-I interferon production (10, 11). On the other hand,
proinflammatory stimuli, such as exposure to [IFNa or nitric oxide has been described to induce
the expression and nuclear translocation of Ro52/TRIM21 (13, 21), suggesting that, upon
danger signals, Ro52/TRIM21 may ubiquitinate nuclear substrates. However, the significance
of the nuclear localization and redistribution of Ro52/TRIM21 protein in non-neoplastic

SGECs, including its substrate or interacting nuclear elements, needs to be elucidated. In
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neoplastic epithelial HeL.a cells, the response to TLR3 stimuli and the pattern of expression of
Ro52/TRIM21 molecules has been found to differ from the one in SGECs, suggesting that

different pathways are operating in neoplastic and non-neoplastic cells.

The exact etiopathogenic pathways underlying SS remain unclear. Although an infectious
agent has for long been suspected as the etiologic agent of SS, no study has been conclusive so
far. Epithelial cells are considered as important players in the pathogenesis of the disorder (8).
Indeed, clinical observations demonstrated that organ involvement, beyond the exocrine glands
is mainly due to massive lymphocytic invasion, surrounding and infiltrating the epithelial
structures (22). Careful examination of salivary glands reveals activated T- and B-lymphocytes
surrounding the salivary ducts. Epithelial cells are also activated since they express regulatory
and inflammatory cytokines, chemokines, as well as costimulatory and accessory molecules
capable of inducing autoimmune responses. Furthermore, studies on long-term cultured non-
neoplastic SGECs have shown that they are fully equipped with molecules necessary for
antigen presentation, transmittance of activation signals to T-cells, recruitment of immune cells
and perpetuation of immune responses. Moreover, SGECs have been reported to constitutively
express high levels of several Toll-like receptors. Among them, the constitutive expression of
TLR3 was found to be remarkably increased in cultured SGECs, as compared to various other
types of cells, including macrophages and lymphocytes (7). A major role of TLR3 in the
pathogenesis of autoimmune sialadenitis, has also been suggested from studies conducted in
mice. In fact, the administration of polyl:C in mice prone to develop a SS-like disease results
in a transient, but significant, loss of function of their salivary glands that is accompanied by an
upregulation of various type I IFN-responsive genes in situ (23). Subsequent studies from the
same group have reported that polyl:C injection to NZB/W-F1 mice led to upregulation of
various chemokines, followed by an early recruitment of dendritic and NK cells and later of B

cells at their submandibular glands (24). Finally, experiments conducted on several strains of
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knockout mice treated with polyl:C showed that a combined action of type-I interferons and

IL-6 contribute toward salivary gland hypofunction (25).

As described in the opening lines of this report, the major site for autoantibody formation is the
affected epithelial tissue. Several studies have demonstrated increased rates of apoptosis at the
ductal and acinar glandular epithelia of SS patients (26-29). Apoptotic cell death of SS
epithelia represents a potential mechanism whereby nuclear antigens, such as Ro52/TRIM21,
Ro60/TROVE2 and LaSSB autoantigens, are presented to the immune system in an
immunogenic fashion (30). During early apoptosis, La/SSB has been shown to redistribute
diffusely to the cytoplasm. In later phases, Ro52/TRIM21, Ro60/TROVE2 and LaSSB
autoantigens have been shown to mainly locate on the surface of apoptotic blebs and bodies
(31). Likewise, apoptosis is a procedure that could introduce autoantigens for presentation to
autoreactive T cells. The role of apoptosis of epithelial cells in the induction of SS has been
recently shown in vivo in an experimental mouse model. In this model, silencing of IkB-(
expression in lacrimal epithelial cells led to increased apoptosis of the epithelial cells within
the lacrimal glands and the development of a SS-like inflammatory lesion associated with high
titers of serum anti-Ro/SSA and anti-La/SSB antibodies. Administration of caspase-inhibitors
inhibited the process, proving, eventually the significant role of apoptosis in the induction of

the disease (32).

Our data show that the mediator of the increment of the autoantigens in SGECs is IFNf. Type-I
and II interferons have been strongly implicated in the pathophysiology of SS. More
specifically, apart from the initial description of increased levels of circulating type I
interferons in patients with SS and SLE (33), accumulated data presented over the last few
years suggest that the activated type-lI interferon pathway plays a major role in the
pathogenesis of SS, since type-I IFN-inducible genes are over-expressed in MSGs and

peripheral lymphocytes of SS patients [reviewed in (34)]. Moreover, the detection of a high
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number of [FNa producing plasmacytoid dendritic cells in the MSGs of SS patients compared
to control tissues suggests their preferential homing within the target tissue (35-37). In line
with that, recent findings derived from the affected salivary glands in SS demonstrated that the
epithelial cells display both type-I and type-II interferon signature, whereas the surrounding
lymphocytes type-II (38). In a broader view, these findings suggest that the major cytokines of
the innate immunity (type-I interferons), which can mediate apoptotic cell death upon the
appropriate stimulation, co-exist and probably co-operate with the immunoregulatory cytokine
IFNy, the major inducer of specific adaptive immune responses within the pathologic lesions
(38). The exact triggering of interferon production in the tissues of SS patients is not yet
known; endogenous ligands might very well be implicated. In previous studies, it was shown
that apoptotic bodies in complex with antibodies can serve as type-I interferon inducers (39).
Other studies revealed that ribonucleoprotein complexes containing small RNA molecules (e.g.
hY1-RNA), which are prominent targets of the autoimmune responses in SS, can also trigger
interferon production via TLR3 or TLR7 ligation of their RNA part (40, 41). Also, IFNy is
considered to boost signaling via TLR3 and subsequent type-I interferon responses (42), which
in turn augment the expression of autoantigens, apoptosis and consequently the release of
apoptotic bodies fully loaded with autoantigens that will further trigger TLR and interferon
responses, creating thus a vicious cycle and providing another mechanism for the co-operation
of the two types of interferons in regulating the augmentation and maintenance of TLR-

mediated immune responses (38).

In summary, TLR3 stimulation in SGECs causes an immediate and an indirect, IFNj-
dependent, upregulation of Ro52/TRIM21. This mechanism can create large quantities of the
intracellular autoantigens that become visible to the immune system through the induction of
epithelial cell apoptosis, and release of the autoantigen in the apoptotic blebs. Thus, our

findings implicate TLR3, as the molecule at the crossroads of innate and adaptive immunity,
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since its ligation provides not only signals for interferon production, but also active synthesis

of the intracellular autoantigen that can eventually prime adaptive immune responses.
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LEGENDS TO THE FIGURES

Figure 1. Mean fold increase of mRNA expression following polyl:C (PIC) or LPS treatment of
SGECs or Hela cells. A. In SGECs, Ro52/TRIM21 mRNA induction was evident from 6-hrs of
polyl:C treatment, remained stable until 12- to 24-hrs and raised 2.5 folds at 48-hrs (bold continuous
line). LPS did not affect Ro52/TRIM21 mRNA expression (discontinuous line). Neither Polyl:C (thin
continuous line) nor LPS (dotted line) affected Ro52/TRIM21 mRNA expression by Hel.a cells. B.
Treatment of SGECs with polyl:C was found to result in a slight, but statistically significant,
Ro60/TROVE2 mRNA induction at 48-hrs (bold continuous line), whereas LPS had no effect
(discontinuous line). Ro60/TROVE2 mRNA expression in Hela cells was not affected by polyl:C (thin
continuous line) or LPS (dotted line) treatment. C. Similarly, treatment of SGECs with polyl:C caused a
slight, but statistically significant, La/SSB mRNA induction at 48-hrs (bold continuous line), whereas
LPS had no effect (discontinuous line). In HeLa cells, neither polyl:C (thin continuous line) nor LPS
(dotted line) affected La/SSB mRNA expression. Standard Errors are representative of all 22 SGEC
lines and 3 different experiments on HelLa cells.

Figure 2. Polyl:C treatment does not affect the levels of Ro52/TRIM21, Ro60/TROVE2 or
La/SSB protein expression, but induces a late redistribution of Ro52/TRIM21 in the nucleus of SGECs.
A. Immunoblotting analysis did not reveal any notable changes in protein expression levels of
Ro52/TRIM21, Ro60/TROVE2 and La/SSB in either cytoplasmic (left side) or nuclear (right side)
extracts of SGECs upon polyl:C (PIC; upper panel) or LPS (lower panel) treatment. B-actin and
histone-H4 were used as loading controls for cytoplasmic and nuclear extracts, respectively. A
representative example of 7 SGEC lines is shown. B. Confocal microscopy analysis revealed that
polyl:C treatment induced a nuclear redistribution of Ro52/TRIM21 protein in SGECs. In untreated
cells, Ro52/TRIM21 is localized at the cytoplasm and one or two nuclear dots, resembling nucleolar
staining. This pattern of nuclear expression remained stable until 24-hrs, whereas at 48- and 72-hrs it
was redistributed to multiple coarse dots spanning the nucleus. LPS treatment had no effect on
Ro52/TRIM21, Ro60/TROVE2 and La/SSB protein expression or distribution. A representative
example of 13 SGEC lines (8 from SS and 5 from non-SS controls) is shown.

Figure 3. Treatment with IFNa, IFNB or IFNy induces the nuclear redistribution of
Ro52/TRIM21 protein in SGECs, but not in Hela cells. A. Interferon treatment of SGECs led to the
nuclear redistribution of Ro52/TRIM21 protein from nucleolar-like pattern to multiple coarse dots
spanning throughout the nucleus from 24-hrs. Representative example of 3 SGEC lines is shown. B.
Treatment with [FNa, IFNB or IFNy did not significantly alter the expression of Ro52/TRIM21 protein
in HelLa cells. Figures are representative of 3 different experiments.

Figure 4. Production of interferons (IFN) by SGECs. A. Histogram indicating the mRNA
production of IFNa, IFNf and IFNy by resting or polyl:C (PIC) treated SGECs. Treatment with polyl:C
readily induced the expression of IFNf, but not IFNa or IFNy, mRNA in SGECs at 6-hrs and this
expression declined thereafter. B. Histogram indicating the secretion of interferons by resting or
polyl:C treated SGECs. Treatment with polyl:C induced IFNf secretion since 6-hrs with a peak at 12-
hrs. Minute stable amounts of IFNy were detected in resting (0-hrs), polyl:C-treated SGECs and unused
cultured medium (KBM), whereas [FNa was not detected. Standard Errors correspond to results from 3
SGEC lines.

Figure 5. Blockade of interferons by specific neutralizing antibodies revealed that the polyl:C-
induced upregulation of Ro52/TRIM21 mRNA and protein redistribution is significantly mediated by
IFNP. A. Histogram showing the inhibition of Ro52/TRIM21 mRNA expression in resting or polyl:C
(PIC) treated SGECs by specific neutralizing antibodies against IFNa, IFNB, IFNy or the common
IFNop-receptor (IFNapR). Antibodies against IFNf or the common IFNaf-receptor significantly
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inhibit the polyl:C-driven mRNA increment, an effect that is more evident at the late increment (12-48-
hrs; red box). B. Blocking of polyl:C-induced redistribution of Ro52/TRIM21 protein by neutralizing
antibodies against IFNa, IFNp, IFNy or IFNap-receptor. Antibodies against IFN and IFNap-receptor,
but not against IFNa or IFNy, block the polyl:C-driven nuclear redistribution of Ro52/TRIM21 in
SGEC:s. Figures of blocking experiments at SGECs treated with polyl:C for 72-hrs are shown. These
are representative of 3 distinct experiments.
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Figure 4.
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Figure 5.
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