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Tarihce

1882 Theodor
Karl Gustav von
Leber

e Gozde kuruluk ve
inflamasyon “keratitis
filamentosa”

1892 Jan
Mikulicz-Radecki

e Tukirtk ve gozyasi
bezlerinde inflamasyon
“Mikulicz syndrome ”

e W. B. Hadden -
Pilokarpin ile gbz
kurulugunda duizelme

1925 Henri
Gougerot

¢ Generalize mukoz
kuruluk (g6z, agiz,
burun, trakea ve vajina)
ve tiklridk bezlerinde
atrofi

3

1933 Henrik Samuel Conrad Sjogren

¢ Keratokonjunktivitis sikka (Rose Bengal ve
methylene blue)

e PhD tezi, 19 KKS’li kadin hasta (13’Unde artrit) >
“Sjogren sendromu”

* 1957 Gothenburg Universitesi “Doktor”
* 1961 isveg Hiikiimeti onursal “Profesér”



Epidemiyoloji



Insidans ve Prevalans

* Bir hastaligin epidemiyolojisini anlatan en onemli 2 gésterge;
* insidans, spesifik bir periyodda yeni pSIS olgusu gelisim riskini dlcer
* Prevalans, pSJS bulunan nifus oranidir

e Hastaligin yukinu tanimlamada ve etiyolojisini anlamada insidans ve
prevalans calismalari 6nemli ipuclari verir

e Calisma yontemleri, kullanilan siniflandirma kriterleri, calisilan ntfusun
Ozelliklerindeki farkliliklar vb nedenlerle sonuclar arasinda tutarsizliklar
gozlenmektedir
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Epidemiology of Sjogren’s
syndrome: where are we
now?

A. Binard', V. Devauchelle-
Pensec'!, B. Fautrel’, S. Jousse',
P. Youinou?, A. Saraux!

‘Rheumatology Unit and *Laboratory of
immunology, Brest Teaching Hospital,
Brest, France; “Rheumatology Unit, Pitié-
Salpétriere Teaching Hospital, Paris,
France.

Primary Sjogren’s syndrome (pSS) is
an autoimunne disease characterized by
lymphocytic infiltration of the exocrine
glands. Keratoconjunctivitis sicca and
xerostomia related to lachrymal and sa-
livary gland infiltration, respectively,
are the main clinical manifestations.
Asthenia may be present also. How-
ever, symptoms vary widely across pa-
tients in their nature and severity, a fact
that hinders case ascertainment. Diag-
nostic criteria for pSS are required by
both physicians and patients in order to

EDITORIAL

studies. The abstract databases of the
American College of Rheumatology
and European League against Rheuma-
tism meetings held in 2004 and 2005
were searched.

The abstracts of the publications re-
trieved by the search strategy were
used to select publications relevant
to the study. The full-length versions
of these publications were printed out
and reviewed in detaill. We did not
use validated instruments to assess
the quality of the selected studies. For

Secilen calismalarin kalitesi degerlendirilmemis




Yontem; Akis Semasi

162 potentially relevant studies in
Pubmed; no additional studies
from Embase

2 EULAR abstracts

Reasons for study exclusion based on the abstract:

- Focus on 555 (n=12)

- Focus on prevalence of specific features of
PSS (n=73)

- Focus on mortality and hemopathy in pSS
(n=14)

- Focus on pregnancy outcome in pS8 (n=3)

- Focus on pediatric pSS (n=2)

- Foous on xerostomia treatment (n=1)

- Focus on 558-like sympioms in
fibromyalgia, multiple sclerosis, chronic
virus infection (HTTV 1, HIV HCV?),
silicosis, or thyroid discase (n=16)

- Off topic (n=11)

Reasons for study exclusion based on a review of
the full-length publication:
- Review on p55 (n=9)
- Review on gerialnic pSSs (n=2)
- Comments on another study on the
epidemiology of pS5 (n=1)
- Focws on dry eyes and/or dry mouth
without reference o pSs (n=2)
- Duplicate publication (n=1)

| 4
h 4
32 stndies reviewed in detail
4
v
17 stucies included
15 om pS5S prevalence

3 on pSS incidence
{1 evaluated both prevalence and
incidence)

Binard A, et al. CER 2007



Genel Populasyonda pSjS Prevalansi/insidansi; 13 Calisma

Year, country

Diagnostic criteria  Population size (n)

Prevalence %

Incidence per 10°

(reference no) (95% CI) (95% CI)

2006, Greece (2) AECC 488 435 0.092 (0.08-0.10) 5.3 (4.5-6.1)

2004, UK (3) AECC 548 0.4 (0.04-1.32) -

2005, Greece (4) AECC 8740 0.15 (0.09-0.21) -

1997, Denmark (5) Copenhagen 499 0.2t 0.8 -

2004, Turkey (6) AECC 2835 0.21 (0.08-0.46) -

1995, China (7) San Diego 2066 0.34 (0.44-1.25) -

2004, Turkey (6) European 2835 0.35 (0.17-0.65) -

1997, Denmark (5) European 499 0.6 up to 2.1 -

1999, Slovenia (8) European (definite pSS) 339 0.6 (0.07-2.16) -

1997, Greece (9) European (definite pSS) 837 0.6 (0.19-1.39) -

2004, Turkey (10) AECC 939 0.6 (0.24-1.39) -

1995, China (7) Copenhagen 2066 0.77 (0.44-1.25) -

2004, Turkey (10) Revised Japanese criteria 939 1.4 (0.74-2.37) -

2004, Turkey (10) European 039 1.5 (0.85-2.57) -

1998, UK (11) European 616 2.1 (1.13-2.58) -

1989, Sweden (12) Copenhagen 705 2.7 (1.0-4.5)

1997, Greece (9) European 837 3.59 (2.43-5.08) -
(definite/probable pSS)

2001, USA (13) Physician diagnosis ~100 000 - 3.9 (2.8-4.9)
from 1976 to 1992

2004, Slovenia (14) European 241 - 3.9 (1.1-10.2)

95%CIl: 95% confidence interval; AECC: American European Consensus Criteria; pSS: primary

Sjogren’s syndrome.

Binard A, et al. CER 2007



Ik Tarama Fazinda Uygulanan Ankete Gore

Calismalarin Pozitif Prediktif Degeri

Binard A, et al. CER 2007

Ref (n®) Diagnostic criteria Population Question- FP (n) TP (n) PPV (%)
size (n)  naire+ (n)
(5) Copenhagen 499 189 188 1 0.53
(5) European 499 189 186 3 1.59
(10) AECC 939 186 180 6 3.23
(6) AECC 2835 159 153 6 3.77
(11) European 616 341 328 13 3.81
(6) European 2835 159 149 10 6.29
(10) Revised Japanese criteria 939 186 173 13 6.99
(10) European 939 186 172 14 7.53
(9) European (definite SS) 837 45" 30 5 11.11
(3) AECC 548 4 2 2 50.00
(9) European 837 45 5 30 66.67
(definite/probable SS)
FP: False positive; TP: True positive, PPV: positive predictive value.
“In this study, 10 of 45 women refused further testing; in order to obtain a conservative (lower) PPV
estimate for this study, we considered that all 45 women had false-positive questionnaires.
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EXTENDED REPORT

Epidemiology of primary Sjogren’s syndrome:
a systematic review and meta-analysis
Baodong Qin,' Jiaqi Wang,? Zaixing Yang,' Min Yang,' Ning Ma, '

Fenglou Huang,"* Rengian Zhong'

ABSTRACT
Objective Epidemiological studies of primary Sjogren’s
syndrome (pSS) are crucial for describing the burden to
society and the public medical system and for shedding
light on aetiology. Previous reports of the epidemiology
of pSS show variable outcomes. We conducted a
systematic review of the epidemiology of pSS to assess
the prevalence rates (PRs) and incidence rates (IRs), and
to investigate possible geographic variations in pSS.
Methods A systematic literature search of PubMed and
Embase (updated to 22 October 2013) was performed
to identify all published reports on the epidemiology of
pSS. The incidence and prevalence rates of pSS were
summarised with IRs or PRs and 95% Cls.

Results The literature search yielded 1880 related
citations. Only 21 fulfilled the inclusion criteria.
According to a random-effects model, the pooled IR for
pSS was 6.92 (95% Cl 4.98 to 8.86) per 100 000
ne ¥ ne averall PR wa Q5% 4

A ..:

pSS. Insight into the incidence and prevalence of pSS
would be advantageous to describe the burden of the
disease and to better understand its aetiology. Several
studies have investigated the incidence and preva-
lence of pSS, but there were inconsistencies owing to
different case-finding, case-ascertainment and popu-
lations under study. Until now, epidemiological
studies of pSS have not been systematically sum-
marised. In the present study, we systematically
reviewed the literature regarding incidence and
prevalence rates and conducted a meta-analysis to
provide recommendations for future studies describ-
ing the epidemiology of pSS.

METHODS
Search strategy
We conducted a systematic literature search with a

predetermined protocol according to guidelines set
1 . - = . (N a 1 £ 1

Ann Rheum Dis 2015;74:1983-1989
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1880 non-overlapping citations identified through

Pubmed, Embase databases serarching

1808 citations excluded based on screening of

abstracts or titles with general criteria

Y

72 Potentially relevant articles

identified for full-text review

51 Articles excluded after full-text review as follows:

32 Review articles and comments
11 No enough data to calculate PRs, IRs with 95%CI

—>
7 Studies conducting in special population
(Children, atomic bomb survivors, etc)
1 Duplicate data or population
Y

21 Articles eligible for analysis

(15 Avrupa, 2 Amerika, 4 Asya)

Qin B, et al. ARD 2015



Qin B, et al. ARD 2015

Primer SjS Insidansi (/100 000); 6 Calisma

Table 1 Summary of studies including the incidence of primary Sjogren’s syndrome
Age of
Study Study Case patients  pSS
Author Year Country period Cases finding design ascertainment  with pS5* cases (n) Person- years Female/male (n) IR (95% CI)/100 000  Quality
Pillemer et aF"’ 2001 USA (Minnesota) 1976-1992 Medical record search Population based NS 50.0£15.8 | 53 1358 994 5112 6.90 (5.01 t0 8.79)  Good
Plesivenik Novljan et aP? 2004 Slovenia (Ljubljana) 2000-2002 Medical record search Population based EC-1996t 51.3+14.5 Fil 1 799 685 B5/6% 1.22 (5.47 to 8.98) Good

Alamanos et al'"§ 2006 Greece (north-west Greece) 1982-2003 Medical record search, Population based AECG-20021| 55.4+125 | 422 7962 264 402120 10.10 (9.11 t0 11.08)  Good

Ersnnal ﬁistg EMSicians

Weng et af** 2011 China (Taiwan) 2005-2007 NHI Research Database Population based NS 53.5+14.2 |3352 55866666 30401312 11.00 (10.61 to 11.39) Good
Yu et al'§ 2013 China (Taiwan) 20002008 NHI Research Database Population based ICD codes System | NS 855 8 066 037 736119 18.50 (17.16 to 19.84) Good
See et al'’§ 2013 China (Taiwan) 2005-2009 NHI Research Database Population based 1CD codes system | NS 583 4 953 660 501/83 20.05 (18.29 to 21.80) Good

*Ages shown as mean=5D.

tEC-1996 is European classification criteria for Sjogren’s syndrome published in 1996.
$Fifty per cent of the study population was assumed to be female.

§The study reported the prevalence and incidence rate of pSS.§AECG-2002 is a revised version of the European criteria for Sjogren’s syndrome proposed by the imerican-European Consensus Group in 2002.
NS, no stated; pSS, primary Sjogren’s syndrome.

A 4

Degerlendirme sirasindaki havuzlanmis yas:
56.2 (%95 Cl 52.5-59.8)



Tum pS;jS insidans Tahminleri (/100 000 kisi-yili)

Qin B, et al. ARD 2015

Figure 2 Overall incidence rate
estimates of primary Sjogren’s
syndrome per 100 000 person-years at
risk (meta-analysis using the
random-effects model).

Study name Rate and 95% CI
Lower Upper

Rate limit limit
Pillemer SRet al 2001 390 285 495 | | | = |
Plesivenik Novljan M,et al 2004  3.95 3.03 4.86 =
Alamanos Y et al 2006 5.30 4.79 5.81 u
Weng MY et al 2011 6.00 580 6.20 "
Yu KH,et al 2013 10.60 9.89 11.31 =
See LC, etal 2013 11.77 10.81 12.72 4
Overall IR 602 498 8.86 -

-16.00

-8.00 0.00 8.00

A 4

6.57 (%95 Cl 6.37-6.76)



Primer SjS Prevalansi; Ozet

Table 2 Summary of studies including the prevalence of primary Sjogren’s syndrome

Qin B, et al. ARD 2015

Havuzlanmis Prevalans (/100 000) Female/
Author Year Country Source . male (n) PR (95% CI)/100 000 Quality
= Populasyon-temelli calismalar: 43.03 (25.74-60.31)
Zhang et a 1995  China (Beijin Questio| == NS 338.82 (87.82 to 589.81) Moderate
? ) cinicall Orneklem surveyler: 282.35 (135.32-429.38)
Dafni et al*'t 1997 Greece (Astakos) : i = = = 597.37 (73.76 to 1120.98) Moderate
Kicuk ¢calismalardaki prevalans buyik ¢alismalardakinden daha fazla
22 . . . ope
i SO 1998 UK (Manchester) | \jetaregresyon - Calisma dizayni heterojeniteye katkida bulunabilir... ' R
Tomsic et af**+ 1999  Slovenia (Ljubljana)  Questionnaire Population survey EC-1996 2 332 NS 602.41 (-232.47 to 1437.29) Moderate
Clinical examination
Bowman et al”*t 2004 UK (Birmingham) Questionnaire e AEesaana 2 s NS 236.41 (-91.23 to 564.04) Moderate
; Clinical eamini Hgyuzlanmis Prevalans (/100 000)
Trontzas et a 2005 Greece Questionnaire NS 148.74 (67.89 to 229.60) Moderate
Clinical examin| AVrupa (11 ¢alisma): 71.22 (%95 Cl 48.7-93.7)
Kabasakal et al*®t 2006 Turkey (Bornova) Qt_JEjstionnaire_ Asya (4 (;a||§ma): 44.85 (%95 Cl 351-862) NS 722.02 (144.29 t0 1299.75)  Moderate
Alamanos et al'*§ 2006 Greece (north-west  Medical record 402120 86.40 (78.16 to 94.64) Good
Greece Personal registr .. . .0
Haugen et al" 2008 Norway (Hordaland)  Questionnaire Giin ey Amerika (1 QG/ Ism G) : %0.17 NS 430.01 (328.55 to 531.48) Moderate
inical examination -
Clinical i EC-19931 155 16 046
Birlik et al*’ 2009 Turkey (Balcova, Questionnaire Panuilatinn stirvey AECG-2002 [ 2887 6/0 207.83 (41.53 to 374.12) Moderate
Anagnostopoulos et a*® 2010 :::S:rflzrefecture} E::;?(::::E“at" Havuzlanmls Prevalans (/100 OOO) NS 234.60 (4.70 to 464.51) Moderate
dlinical eaminatic /CD kodlamasi: 38.60 (%95 Cl 17.21-59.99)
G tal'® 2011 N Hordaland  Pe | regist 396/28 49.75 (45.01 to 54.48 Good
orensson et a3 o e i AECG (2002): 73.57 (%95 Cl 37.51-109.63) (BOTtostas 6w
Eaton etaf:# 2011 Denmark Medical record linl £C-7993: 929 .32 (%95 Cl 26101_159762) NS 47.79 (45.96 to 49.62) Good
Sardu et al' ‘% 2012 Italy (Sardinia) Medical record sed.— _— S — ~ —— 9N 30.91 (9.49 to 52.32) Good
See et al'’ 2013 China (Taiwan) — Medical record search Ponulation haced ICD-9 583 1.000 00O NS 58.30 (53.57 to 63.03) Good
Maldini C,etal™ 2013 France (Paits) | Hayuzlanmig kadin/erkek (AECG /2002): 16.10 (%95 Cl 12.10-21.42) R
Yuet al' 2013 China (Taiwan) - ., 15.99 (13.46 to 18.51) Good
alim et a razil (Vitoria estionnaire ross-sectiona 0 oderate

Clinical examination

Population survey




pSjS Havuzlanmis Prevalans Hizi (/100 000 kisi)

Qin B, et al. ARD 2015

Figure 4  Pooled prevalence rate for
primary Sjogren’s syndrome per
100 000 inhabitants across all studies.

Study name Statistics for each study Rate and 95% CI
Lower Upper

Rate limit limit
Yu KH,et al 2013 1599 1346  18.51 m
Alamanos Y,et al 2006 86.40 78.16 94 .64 B
Goransson LG,et al 2011 49.75 45.01 54.48 =
Sardu C,et al 2012 30.91 949 52.32 -
Eaton WW, et al 2011 4779 4596 49.62 o
See LC, et al 2013 58.30 53.57 63.03 i
Maldini C,et al 2013 11.34 942 13.27 ]
Haugen AJ,et al 2008 430.01 32855 53148 E
Zhang,et al 1995 338.82 87.82 589.81 —_—
Thomas et al 1998 3790.09 1729.81 5850.36 3
Tomsic M,et al 1999 602.41 -232.47 1437.29 |
Trontzas Pl,et al 2005 148.74 67.89 229.60 —_—
Birlik M,et al 2009 207.83 4153 374.12
Anagnostopoulos l,et al 2010 234.60 470 464.51
Valim V,et al 2013 165.98 -64.05 396.00
Overall PR 60.82 4369 77.94 S

-300.00 -150.00 0.00

150.00 300.00
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pSjS K/E Oranlari

Figure 3  Rate ratios of primary A Insidans E'ttii Lﬁxﬁr ul?rﬁ?tr
Sjogren’s syndrome for females versus
males (a, incidence; b, prevalence; Pillemer SR, et al 2001 13.80 3.36 56.68 —t—
meta-analyses using the Plesivenik Novljan M,et al 2004 10.83  4.69 25.00 ——
random-effects model). Alamanos Y et al 2006 20.10 12.83 31.49 -
Weng MY et al 2011 10.00 8.90 11.24 N
Havuzlanmis IR (/100 000); Yu KH,et al 2013 6.38 526 7.74 ]
Kadinlarda: 12.30 (%95 Cl 9.07-15.53) See LC, etal 2013 5.93 4.70 7.48 b
Erkeklerde: 1.47 (%95 Cl 0.81-2.12) Overal IRR 9.29 661 13.04 -
0.01 0.1 1 10 100
Study name Rate ratio and 95% CI
Rate Lower Upper
B Prevalans ratio limit Ilianli:it
Yu KH,et al 2013 7.56 462 1235 -
Alamanos Y,etal 2006 20.10 12.83 3149 -
Goransson LG,et al 201114.14 9.64 20.75 Ll
Sardu C,et al 2012 248 050 1229 -
See LC, etal 2013 8.73 6.67 1143 =
Trontzas Pletal 2005 13.35 1.74 102.64 -
Havuzlanmis PR (/100 000); Birlik M,et al 2009 11.20 0.63 198.77 .
Kadinlarda: 116.72 (%95 Cl 70.39-163.05) Valim V.et al 2013 481 0.23 100.25 l
Erkeklerde: 5.53 (%95 Cl 2.49-8.58) Overal PRR 10.72 7.35 15.62 >
0.01 0.1 1 10 100




Epidemiology of Sjogren Syndrome in Africa
A Scoping Review

Mickael Essouma, MD,*71} Jean Jacques Noubiap, MD,§
Madeleine Singwe-Ngandeu, MD, 1/| and Eric Hachulla, MD, PhDY

Background: The epidemiology of Sjogren syndrome (SS) has been ex-
tensively studied in America, Europe, and Asia.

Objective: To summarize available data on the epidemiology of SS in Affica.
Methods: MEDLINE, EMBASE, and African Journals Online were searched
from inception up to May 17, 2020, to identify relevant articles. Data gleaned
from these reports have been summarized narratively in this review.
Results: Twenty-one hospital-based studies were included. These studies
reported 744 cases of SS. The mean age at diagnosis varied between 28 and
73.6 years, and the female proportion ranged from 83.3% to 100%. There
was no population-based incidence or prevalence. Among people with au-
toimmune and other rheumatic conditions, the frequency of primary SS
was in the range 1.9% to 47.6%, whereas that of rheumatoid arthritis—
associated secondary SS was in the range 4.3% to 100%. Sicca symptoms
were the commonest features, with most frequently involved organs being
joints, lungs, and neurological structures. Main autoantibodies were anti-
Ro/SS antigen A, anti-La/SS antigen B, and antinuclear antibodies.
Conclusions: The epidemiology of SS is poorly characterized in Africa.
Available data are broadly consistent with those from other populations.
Extensive and high-quality research is urgently needed.

Key Words: Africa, epidemiology, Sjégren syndrome
(/ Clin Rheumatol 2022;28: e240—244)

risk of pSS is overall similar to that of the general population, it is higher
mn older patients with parotid enlargement, systemic features including
cardiovascular diseases, hypocomplementemia, cryoglobulinemia,
infections, and solid as well hematological malignancies.*

Epidemiological data on SS in African populations are lim-
ited, and these populations are very underrepresented in global
epidemiological studies®** Recent studies from Europe and
America have highlighted some ethnic differences in the pheno-
typic expression of SS, with earlier onset, reduced gender dispar-
ity, and high rates of risk factors for lymphoma being more
common in Africans (North African Arabs, sub-Saharan Africans,
Afro-Caribbeans, and African Americans) living outside Africa
compared with Whites.”* However, there is a potential for vari-
ations in disease expression, depending on the geographic loca-
tion, even within the same ethnic group.® This raises the need to
well characterize the epidemiology of SS in Africa. Accordingly,
we conducted a review aiming to summarize available data on
the epidemiology of SS in Africa.

METHODS

This review was conducted in accordance with the 5-step
approach proposed by Arksey and O'Malley.’




Genetik ve Epigenetik



X Kromozomu

* En 6nemli tek risk faktori: Kadin cinsiyet (K/E=14/1)
* Klinefelter sendromlu (47,XXY) kisilerde pSS riski, 46,XX kadinlardakine benzer

e Turner sendromu (45,X) ile pSS birlikteligi cok nadir

e 47,XXX kadinlarda pSS prevalansi, 46,XX kadinlardakinin 2.9 kati...
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Review Article

Contribution of Genetic Factors to Sjogren’s Syndrome and
Sjogren’s Syndrome Related Lymphomagenesis

Adrianos Nezos and Clio P. Mavragani
Department of Physiology, Medical School, University of Athens, Mikras Asias 75, 11527 Athens, Greece

Correspondence should be addressed to Clio P. Mavragani; cliopmavragani@yahoo.gr




Nezos A, Mavragani CRP. JIR 2015

TABLE 1: Genetic associations of thq

HLA alleles vith Sjogren’s syndrome susceptibility.

Sample size

Ye ; .
Study ear Population (patienits/controll) Associated HLA alleles
Chused et al. [18] 1977 American Caucasian 110 (19/91) HLA-Dw3
Fye et al. [22] 1978 American Caucasian 115 (19/96) HLA-Dw3-HLA-BS8
Moutsopoulos et al. R Bt et 208 (24/184) B lymphocytes immune response associated (Ia)
(23] antigens
I[\;IZ]u tsopoulos et al. 1979 American Caucasian 206 (22/184) HLA-DRw3-HLA-B8
Manthorpe et al. [27] 1981 Danish 32 (32/—) HLA-Dw2
Manmeny 1983 American Caucasian 52 (25/27) HLA-DRw3-HLA-BS
Moutsopoulos [25]
HLA-BS8
Molina et al. [28] 1986 American Caucasian 694 (68/626) HLA-DR3
DRw52
Moriuchi et al. [29] 1986 Japanese 135 (21/114) DRw53
Vitali et al. [30] 1986 Italian 90 (28/62) DR3
Papasteriades et al. [26] 1988 Greek 218 (46/172) DR-5
British DR-3
1989
Pease et al. [31] 9 st 141 (41/100) DRw52




Morling et al. [41]
Kang et al. [36]
Kang et al. [36]
Kang et al. [36]

Roitberg-Tambur et al.
[43]
Roitberg-Tambur et al.
[43]

1991
1993
1993
1993

1993

1993

Danish

American Caucasian

Chinese

Japanese

Jews (Israel)

Greek

19 (19/—)
210 (75/135)
87 (45/42)
82 (33/49)

275 (17/258)

76 (22/54)

Nezos A, Mavragani CRP. JIR 2015

DQA1"0501-DQBI1"0201-DQA1*0301
DRBI"03-DRB3"0101-DQB1°0201-DQA1" 0501
DRB1*0803-DQA1°0103-DQB1* 0601
DRB1"0405-DRB4°0101-DQA1"0301-DQBI1" 0401

DQA1*001-DQA1* 0201-DQB1* 0501

DQAI1" 0501
HLA-Cw7

Beyaz irktaki en tutarh birliktelikler, DRB1 lokusundaki DR2 ve DR3 allelleri ile...
DRB1*03 ve DQB1*02 allellerini tasiyan veya DQw1 ve DQw?2 heterozigot hastalarda anti-Ro/SSA ve anti-
La/SSB ile cok guiclu birliktelik var...

Rishmueller et al. [33] 1998 Australian 244 (80/164) DR3-DQA1"0501-DQB1*02
Bolstad et al. [34] 2001 Norwegian 95 (31/64) DRBI" 03-DQBI* 02-DQA1" 0501
Caucasian
Nakken et al. [40] 2001 Norwegion 210 (29/181) DRBI* 0301
Caucasian
Anaya et al. [39] 2002 Colombian 149 (73/76) DRB170301
Gottenberg et al. [35] 2003 French 371 (149/222) DRB1*03
Manoussakis et al. [44] 2004 Greek 301 (55/246) DRB1°0301
Kovacs et al. [37] 2006 Hungarian 98 (48/50) DQB1°0201-DRB1"03-DQBI1" 0501
: : DQA1°0501-DQB1"0201-DRB1*0301-DQA1° 0201-
i 2012 -
Cruz-Tapias et al. [21] Meta-analysis 7636 (1166/6470) DQAI*0301-DQBI* 0501
Li et al. [46] 2013 Chinese 5622 (1845/3777) HLA class II locus
Lessard et al. [45] 2013 Caucasian 10916 (4712/6204) HLA class Il locus




ith Sjogren’s syndrome.

Nezos A, Mavragani CRP. JIR 2015

) . Sample size Relative
Gene/chromosome Polymorphism Population (patients/controls) p value risk Study/year
| Interferon pathways |
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IRF5/Chr7 CGGGG pro;:j)(t}jrsi?lﬁs?::lrtion /deletion Norwegian/Swedish 1079 (368/711) 2.4 %107 1.49 Nordmark et al. 2009 [52]
CGGGG promoter insertion/deletion Caucasians 824 (385/439) 6%10°° 2.00 Miceli-Richard et al. 2009 [53]
rs13246321 Norwegian/Swedish 1072 (540/532) 5.5 % 107 1.70 Nordmark et al. 2011 [54]
IRF5/TNPO3/Chr7
/ /Chr rs3757387 Caucasians 10916 (4712/6204) 273 107" 1.44 Lessard et al. 2013 [45]
rs7574865 Caucasians 1232 (120/1112) 0.01 1.47 Korman et al. 2008 [55]
rs7582694 Norwegian/Swedish 1079 (368/711) 0.0014 1.41 Nordmark et al. 2009 [52]
rs7574865 Colombian/German 800 (277/523) 77 % 107° 1.40 Palomino-Morales et al. 2010 [56]
STAT4/Chr2 rs7582694 Norwegian/Swedish 1072 (540/532) 7 %107 1.40 Nordmark et al. 2011 [54]
rsl0168266 Chinese 5622 (1845/3777) 1.77 « 107V 1.44 Li et al. 2013 [46]
rs10553577 : 6.8 = 10" 1.43
1513426947 Caucasians 10916 (4712/6204) 9.45 + 10~° 132 Lessard et al. 2013 [45]
rs485497 ) 117 1071 1.30
IL12A/Chr3 583911 Caucasians 10916 (4712/6204) 0.88 + 10~° 127 Lessard et al. 2013 [45]
rsl1575837 French/Scandinavian 1902 (1010/892) 0.0039 0.48 L
Rusakiewicz et al. 2013 [57
NCR3/NKp30/Chr6 rs2736191 0.0019 0.56 [57]
French 3.55 (183/172) ns ns Ittah et al. 2005 [58]
2476601
PTPN22/Chrl s Colombian 378 (70/308) 0.01 242 Gomez et al. 2005 [59]




BLK-FAM167A/Chr8

CXCR5/Chrll

BAFF/Chrl3

GTF2l/chr7
EBF1/Chr5

Ox40L-TNFSF4/Chrl

rs12549796
rs7812879
rs2736345
rs2729935
rs6998387
rs7119038
4936443

-2841T—-C.-2704 T—-C.-2701 T — A. -871

C—oT
rs1224141
rs12583006
rs9514828
rs1041569
rs9514827
rs117026326
rs3843489
rs1234315
rs2205960
rs1234313

Nezos A, Mavragani CRP. JIR 2015

| B-cell function J
Norwegian/Swedish 1072 (540/532)
Chinese 1152 (555/597)
Caucasians 10916 (4712/6204)
Caucasians 10916 (4712/6204)
Caucasians 259 (123/136)
Greek 330 (193/137)
Chinese 5622 (1845/3777)
Norwegian/Swedish
1072 (540/532
Norwegian/Swedish ( )
Chinese 643 (250/393)

47 %107* 1.37 Nordmark et al. 2011 [54]
0.045 — Sun et al. 2013 [60]
497 107" 1.30
6.85 * 1071° 1.30 Lessard et al. 2013 [45]
796 * 107% 1.26
1.0 107 0.74
6.82 % 10~ 0.75 Lessard et al. 2013 [45]
<0.001 — Nossent et al. 2008 [61]
<0.05 — Nezos et al 2014 [62]
131 % 1075 2.20 Li et al. 2013 [46]
9.9 % 107> 1.68 Nordmark et al. 2011 [54]
74 % 107" 1.34 Nordmark et al. 2011 [54]
<0.05 — Kong et al. 2013 [63]




TABLE 2: Continued.

Nezos A, Mavragani CRP. JIR 2015

. : Sample size Relative
Gene/chromosome Polymorphism Population (patients/controls) p value risk Study/year
| NEF-xB pathway |
rs2230926 Caucasians (18/397) 0.038 3.38 Musone et al. 2011 [64]
rs5029939 Chinese 5622 (1845/3777) 775 % 10> 1.67 Li et al. 2013 [46]
TNFAIP3/chré rs6933404 : 6.53 % 10°° 1.26
rs35926684 Caucasians 10916 (4712/6204) 791 % 1078 126 Lessard et al. 2013 [45]
rs2230926 Caucasians 1025 (574/451) 0.01 3.36 Nocturne et al. 2013 [65]
6579837 : o :
rs7732 s Caucasians 10916 (4712/6204) ‘zig * 113_7 i jﬁ Lessard et al. 2013 [45]
INIPY/Chrs rs3792783 3-4 *10_5 1. 33
IS L .\ 4 % .
7708392 Scandinavian/British 5565 (1105/4460) 13 % 10~ 19 Nordmark et al. 2013 [66]
1800629 1.6 % 107" —
LTA/LTB/TNF gene clusters I:S 909253 Norwegian/Swedish 1060 (527/532) 4 4;* 10-° B Bolstand et al. 2012 [67]
BAFF-R/Chr22 His159Tyr Greek 427 (247/180) 0.01 2.75 Papageorgiou et al. 2015 [68]
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GWAS'da pSjS icin Belirlenmis Risk Lokuslari
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Gene SNP OR? (95% CI) P-value Population References
Risk loci associated at genome-wide significance level (P < 5.0E-08)

f HLA-DQB1 rs115575857  3.53 (3.03, 4.11)  7.65E-114  European Lessard et al. [11] \
HLA-DQAT1 rs116232857 2.53 (2.24, 2.86) 1.33E-96 European Lessard et al. [11]
HLA-DRB1, HLA-DQAT rs9271573 2.02 (1.82,2.23) 3.00E-42 Multi-ethnic® Taylor et al. [12]

rs9271573 229 (2.01,2.62) 3.00E-34 European Taylor et al. [12]
rs9271588 0.57 (0.53, 0.63) 8.52E-37 Han Chinese Li et al. [13]
HLA-DQAT1, HLA-DQB1 rs3021302 224 (1.97,254) 2.00E-35 Multi-ethnic® Taylor et al. [12]
HLA-DQB1, HLA-DQAZ2 rs9275572 2.28 (1.99, 2.61) 7.00E-33 European Taylor et al. [12]
HLA-DPB1, COL11A2 rs4282438 1.58 (1.45, 1.72)  8.77E-25 Han Chinese Li et al. [13]
MICA MICA*008 1.90 (1.56, 2.31) _ 9.37E-09 European Carapito et al. [14
IRF5-TNPO3 rs3757387 1.44 (1.29, 1.62) 2.73E-19 European Lessard et al. [11]
rs17339836 1.58 (1.36, 1.84) 2.43E-16 European Lessard et al. [11]
rs3823536 1.49 (1.34, 1.65)  3.00E-14 Multi-ethnic® Taylor et al. [12)
rs3823536 1.54 (1.36, 1.76)  7.00E-11 European Taylor et al. [12]
rs59110799 1.72 (1.49, 1.99) 3.00E-13 Multi-ethnic® Taylor et al. [12]
rs3807306 1.50 (1.32, 1.71)  6.00E-10 European Taylor et al. [12]
STAT4 rs10553577 1.43 (1.26, 1.62) 6.80E-15 European Lessard et al. [11]
rs10168266 1.44 (1.32, 1.57) 1.77E-17 Han Chinese Li et al. [13]
rs11889341 1.40 (1.26, 1.56)  9.00E-10 Multi-ethnic® Taylor et al. [12)
rs7574865 1.51 (1.31, 1.75)  2.00E-08 European Taylor et al. [12]
IL12A rs485497 1.30 (1.16, 1.46) 1.17E-10 European Lessard et al. [11]
BLK rs2736345 1.30 (1.16, 1.47) 4.97E-10 European Lessard et al. [11]
CXCR5 rs7119038 0.74 (0.64, 0.86) 1.10E-08 European Lessard et al. [11]
TNIP1 rs6579837 1.43 (1.20, 1.71)  3.30E-08 European Lessard et al. [11]
0OAS1 rs10774671 0.75 (0.66, 0.86) 2.59E-09 European Li et al. [15]
TNFAIP3 rs5029939 1.67 (1.40, 1.99) 7.75E-09 Han Chinese Li et al. [13]
GTF2IRD1-GTF2I-NCF1 rs117026326  2.20 (1.99, 2.43)  1.31E-53 Han Chinese Li et al. [13]
rs117026326 1.98 (1.67, 2.35) 1.10E-15 Han Chinese females  Song et al. [16]
rs117026326 2.03 (1.06, 2.57) 4.60E-09 Chinese Zhao et al. [17]
IKZF1 rs4917129 0.70 (0.61, 0.79)  4.24E-08 Han Chinese Qu et al. [18]
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Risk loci associated at genome-wide significance level (P < 5.0E-08)
HLA-DQB1 rs115575857  3.53 (3.03, 4.11)  7.65E-114  European Lessard et al. [11]
HLA-DQAT1 rs116232857 2.53 (2.24, 2.86) 1.33E-96 European Lessard et al. [11]
HLA-DRB1, HLA-DQAT rs9271573 2.02 (1.82, 2.23)  3.00E-42 Multi-ethnic® Taylor et al. [12]
rs9271573 229 (2.01,2.62) 3.00E-34 European Taylor et al. [12]
rs9271588 0.57 (0.53, 0.63) 8.52E-37 Han Chinese Li et al. [13]
HLA-DQAT1, HLA-DQB1 rs3021302 224 (1.97,254) 2.00E-35 Multi-ethnic® Taylor et al. [12]
HLA-DQB1, HLA-DQAZ2 rs9275572 2.28 (1.99, 2.61)  7.00E-33 European Taylor et al. [12]
HLA-DPB1, COL11A2 rs4282438 1.58 (1.45, 1.72) 8.77E-25 Han Chinese Li et al. [13]
MICA MICA*008 1.90 (1.56, 2.31) _ 9.37E-09 European Carapito et al. [14]
4 IRF5-TNPO3 rs3757387 1.44 (1.29, 1.62) 2.73E-19 European Lessard et al. [11]
rs17339836 1.58 (1.36, 1.84) 2.43E-16 European Lessard et al. [11]
rs3823536 1.49 (1.34, 1.65)  3.00E-14 Multi-ethnic® Taylor et al. [12)
rs3823536 1.54 (1.36, 1.76)  7.00E-11 European Taylor et al. [12]
rs59110799 1.72 (1.49,1.99) 3.00E-13 Multi-ethnic® Taylor et al. [12]
\_ rs3807306 1.50 (1.32, 1.71)  6.00E-10 European Taylor et al. [12] Y, e ene
( STAT4 rs10553577  1.43 (1.26, 1.62)  6.80E-15 __ European Lessard et al. [11] ) IFN Higkili
rs10168266 1.44 (1.32,1.57) 1.77E-17 Han Chinese Li et al. [13] Genler
rs11889341 1.40 (1.26, 1.56)  9.00E-10 Multi-ethnic® Taylor et al. [12)
IL12A rs485497 1.30 (1.16, 1.46) 1.17E-10 European Lessard et al. [11] @Zjl,likle
BLK S2736345 T.30 (1.16, 1.47) 4.97E-10 European Cessard et al. [11] )
CXCR5 rs7119038 0.74 (0.64, 0.86) 1.10E-08  European Lessard et al. [11] anti-Ro/SSA ve
INIP1 rsR579837. 143 (120 171} 3 30F-08 Euronean | essard et al_[11] anti-La/SSB
I OAS1 rs10774671 0.75 (0.66, 0.86)  2.59E-09 Eurogegn L? et al. [15] pozitif hastalarda
TNFAIP3 rs5029939 1.67 (1.40, 1.99) 7.75E-09 Han Chinese Li et al. [13]
GTF2IRD1-GTF2I-NCF1 rs117026326  2.20 (1.99, 2.43)  1.31E-53 Han Chinese Li et al. [13]
rs117026326 1.98 (1.67, 2.35) 1.10E-15 Han Chinese females  Song et al. [16]
rs117026326 2.03 (1.06, 2.57) 4.60E-09 Chinese Zhao et al. [17]
IKZF1 rs4917129 0.70 (0.61, 0.79)  4.24E-08 Han Chinese Qu et al. [18]




Non- MHC
Genler

GWAS'da pSjS icin Belirlenmis Risk Lokuslari

Imgenberg-Kreuz J et al. Rheumatology 2021

Gene SNP OR? (95% CI) P-value Population References
Risk loci associated at genome-wide significance level (P < 5.0E-08)
HLA-DQB1 rs115575857  3.53 (3.03, 4.11)  7.65E-114  European Lessard et al. [11]
HLA-DQAT1 rs116232857 2.53 (2.24, 2.86) 1.33E-96 European Lessard et al. [11]
HLA-DRB1, HLA-DQAT rs9271573 2.02 (1.82,2.23) 3.00E-42 Multi-ethnic® Taylor et al. [12]
rs9271573 229 (2.01,2.62) 3.00E-34 European Taylor et al. [12]
rs9271588 0.57 (0.53, 0.63) 8.52E-37 Han Chinese Li et al. [13]
HLA-DQAT1, HLA-DQB1 rs3021302 224 (1.97,254) 2.00E-35 Multi-ethnic® Taylor et al. [12]
HLA-DQB1, HLA-DQAZ2 rs9275572 2.28 (1.99, 2.61) 7.00E-33 European Taylor et al. [12]
HLA-DPB1, COL11A2 rs4282438 1.58 (1.45, 1.72) 8.77E-25 Han Chinese Li et al. [13]
MICA MICA*008 1.90 (1.56, 2.31) _ 9.37E-09 European Carapito et al. [14
IRF5-TNPO3 rs3757387 1.44 (1.29, 1.62) 2.73E-19 European Lessard et al. [11]
rs17339836 1.58 (1.36, 1.84) 2.43E-16 European Lessard et al. [11]
rs3823536 1.49 (1.34, 1.65)  3.00E-14 Multi-ethnic® Taylor et al. [12)
rs3823536 1.54 (1.36, 1.76)  7.00E-11 European Taylor et al. [12]
rs59110799 1.72 (1.49, 1.99) 3.00E-13 Multi-ethnic® Taylor et al. [12]
rs3807306 1.50 (1.32, 1.71)  6.00E-10 European Taylor et al. [12]
STAT4 rs10553577 1.43 (1.26, 1.62) 6.80E-15 European Lessard et al. [11]
rs10168266 1.44 (1.32, 1.57) 1.77E-17 Han Chinese Li et al. [13]
rs11889341 1.40 (1.26, 1.56)  9.00E-10 Multi-ethnic® Taylor et al. [12)
rs7574865 1.51 (1.31, 1.75)  2.00E-08 European Taylor et al. [12]
IL12A rs485497 1.30 (1,16, 1.46) 1.17E-10 European Lessard et al. [11
BLK rs2736345 1.30 (1.16, 1.47) 4.97E-10 European Lessard et al. [11]
CXCR5 rs7119038 0.74 (0.64, 0.86) 1.10E-08 European Lessard et al. [11]
TNIP1 rs6579837 1.43(1.20, 1.71)  3.30E-08 _ European Lessard et al. [11]
0OAS1 rs10774671 0.75 (0.66, 0.86) 2.59E-09 European Li et al. [15]
TNFAIP3 rs5029939 1.67 (1.40, 1.99) 7.75E-09 Han Chinese Li et al. [13]
GTF2IRD1-GTF2I-NCF1 rs117026326  2.20 (1.99, 2.43)  1.31E-53 Han Chinese Li et al. [13]
rs117026326 1.98 (1.67, 2.35) 1.10E-15 Han Chinese females  Song et al. [16]
rs117026326 2.03 (1.06, 2.57) 4.60E-09 Chinese Zhao et al. [17]
IKZF1 rs4917129 0.70 (0.61, 0.79)  4.24E-08 Han Chinese Qu et al. [18]

B Hiicresi ile

liskili
Genler



Non- MHC
Genler

GWAS'da pSjS icin Belirlenmis Risk Lokuslari

Imgenberg-Kreuz J et al. Rheumatology 2021

Gene SNP OR? (95% CI) P-value Population References
Risk loci associated at genome-wide significance level (P < 5.0E-08)
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Suggestive risk loci associated at significance level P > 5.0E-08

HLA-DPB1
HLA-DPB1/COL11A2
HLA-DQAT
HLA-DQB1
HLA-DMB/PSMB9
LOC105370283-PTMAPS
TNFAIP3

PTTG1

RELN

PDRM1/ATG5

STAT4

KLRG1
MIS18BP1/LINC00871
IRAK1BP1
HTR2A/LINC00562
SHISA9

ZNF208
PRCC/SH2D2A
NFATS

ITSN2
LINCO0648/RPS29
EGLN3/SPTSSA
PRDM1

PDESB

NACC2
GRIP2/CCDC174
ZNF43/ZNF208

PHIP

C7orf72, IKZF1

RBMS3
GTF2IRD1-GTF2I-NCF1

rs9277554
rs3117221
rs9405117
rs6928482
rs11756897
rs17074492
rs6933404
rs2431098
rs7341475
rs548234
rs3821236
rs1805673
rs1957173
rs1507153
rs7999279
rs9938751
rs10416159
rs16837677
rs7192380
rs1545257
rs67617551
rs712299
rs526531
rs181851
rs4842091
rs79407237
rs2522092

rs10943608
rs4917014
rs13079920
rs117026326

1.65 (1.37, 2.00)
1.47 (1.26, 1.71)
0.54 (0.42, 0.69)
1.43 (1.23, 1.66)
1.57 (1.32, 1.87)
1.53 (1.31, 1.79)
1.29 (1.13, 1.47)
0.81 (0.73, 0.91)
1.39 (1.23, 1.57)
1.52 (1.29, 1.78)
1.47 (1.27, 1.71)
0.62 (0.51, 0.74)
0.61 (0.50, 0.74)
1.26 (1.1, 1.43)
1.42 (1.23, 1.63)
0.59 (0.48, 0.73)
1.49 (1.26, 1.75)
1.54 (1.29, 1.84)
1.28 (1.16, 1.42)
0.81 (0.71, 0.91)
0.62 (0.50, 0.76)
1.48 (1.25, 1.74)
1.22 (1.09, 1.38)
0.67 (0.56, 0.79)
1.39 (1.21, 1.81)
0.61 (0.49, 0.75)
1.45 (1.24, 1.70)

1.23 (1.08, 1.40)
0.68 (0.57, 0.81)
1.35 (1.17, 1.55)
3.12 (1.36, 7.17)

3.00E-07
9.52E-07
9.83E-07
2.52E-06
2.76E-07
6.00E-08
6.53E-08
2.28E-07
3.00E-07
3.61E-07
2.92E-07
6.00E-07
7.00E-07
7.09E-07
1.00E-06
1.00E-06
1.54E-06
2.00E-06
2.00E-06
2.47E-06
2.73E-06
2.84E-06
2.93E-06
3.00E-06
5.00E-06
5.00E-06
5.86E-06

6.22E-06
9.86E-06
2.90E-05
7.30E-03
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Gen Ekspresyonunun DUzenlenmesinde Yer Alan
Ana Epigenetik Mekanizmalar

Histon proteinlerinin N-terminal
ucunda yer alan kovalan post-
translasyonal modifikasyonlar:

H3 ve H4 histonlarda lizin B (B ey | w"‘"“

rezidulerinin Ac, Me ve P (Ac

No protein translation

microRNAs (miRNAs)

Histone modifications

Kromatin yapisini ¢
DNA'nIn
transkripsiyonel
ulasilabilirligini
dizenleyerek gg
ekspresyonug
degistirebili

DNA methylation

DNA metilasyonu, tipik olarak CpG dinlkleotidlerinde gorilen,
C rezidilerinin 5mC’ye kovalan modifikasyonudur....
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TasLE 3 Epigenetic studies in primary Sjégren’s syndrome

Genome-wide studies of DNA methylation using HM450k array technology

Cells/tissues Number of cases/controls Main outcome References

Naive CD4™ T cells 11/11 Hypomethylation at LTA and  Altorok et al. [75]
IFN-induced genes

CD4" T cells, CD19" B cells 26/22 Larger methylation differences Miceli-Richard et al. [76]
in B cells than in T cells

Whole blood, CD19" B cells, 100/400, 24/47, 15/13 Hypomethylation at IFN- Imgenberg-Kreuz et al. [77]

minor salivary glands induced genes; meQTL ef-

fects at pSS GWAS risk loci

Whole blood 24/24 (case-case) Hypomethylation at a ncRNA  Braekke-Norheim et al. [78]
in high fatigue

Minor salivary glands 13/13 Enrichment for differential Cole et al. [79]
methylation in promoters

SGECs 8/4 Hypomethylation at IFN- Charras et al. [80]

induced genes

AB: autoantibody; meQTL: methylation quantitative trait loci; RT-qPCR: reverse transcriptase quantitative PCR; SGECs: sal-
ivary gland epithelial cells.



Studies of differential miRNA expression

Method Cells/tissues
RT-gPCR PBMCs
SGECs

Minor salivary glands

RT-gPCR OpenArray Serum

PBMCs
CD14" monocytes

Microarray

CD4* T cells, CD19" B cells

Minor salivary glands

Next-generation sequencing PBMCs

Minor salivary glands

Main outcome

Dysregulation of miR-146a/b,
miR-155, miR-223, miR-
483-5p

Upregulation of miR-200b-5p,
in AB-positive pSS down-
regulation of let-7b

Downregulation of miR200-5p
predictive of pSS
lymphoma

Dysregulation of miR-16 and
miR-181a

Correlation of miRNA expres-
sion with clinical parameters

Upregulation of miR-181a

Dysregulation of miRNAs in
TGF-p pathway

Inverse correlation of miR-
30b-5p and BAFF expres-
sion in B cells

Inverse correlation of miR-
768-3p and miR-574 with
focus score

Downregulation of miR-105-
5p

Upregulation of miR-5100
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Fic. 3 Schematic summary of genetic and epigenetic mechanisms associated with pSS susceptibility
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Boxes with pink borders represent genes with SNPs associated with pSS susceptibility at genome-wide significance
outside of the HLA region and include BLK, CXCRS5, GTF2I, IL12A, IRF5, OAS1, STAT4, TNFAIP3 and TNIP1. Green
boxes: IFN-induced genes such as MX1, IFI44L, OAS1, OAS2, TNFSF13B and IRF7, with hypomethylated CpG sites in
pSS. Orange boxes: meQTLs, referring to association between a genetic variant (SNP) and the methylation level at a
nearby CpG site demonstrated at BLK, CXCR5, IL12A, IRF5-TNPO3, STAT4 and TNIP1. Blue boxes: Alterations in miRNA
expression, including miRNA-146a, have been identified in pSS. meQTL: methylation quantitative trait loci.



Ozet

* Yeni bir meta-analiz ile pSjS insidansi 6.9/100 000 kisi-yili ve prevalansi 60.82/100 000
olarak tahmin edilmistir. K/E insidans orani 9.29, prevalans orani ise 10.72 olarak
bulunmustur

* Son yillarda tamamlanan GWAS calismalari ile pSjS’de HLA genleri ile %Uglu birliktelik net
olarak gosterilmistir; non-HLA genleri IRF5 ve STAT4 ile iliski daha zayiftir

* Genetik risk varyantlarinin cogu intergenik bolgelerde bulunur ve cogunun fonksiyonel
etkisi net olarak anlasiimamistir

* DNA metilasyonu, histon modifikasyonu gibi epigenetik mekanizmalar ve miRNA’lar gen
ekspresyonu Uzerindeki dizenleyici etkileri ile pSjS patogenezinde yer alir



