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Abstract

Introduction: Rheumatoid arthritis (RA) is characterized by autoimmune inflammation affecting the joints and the entire
body. The prevalence of RA in the world is 0.5-1%, but this indicator varies depending on geographical regions. The etiology
of RA is still unknown. The relationship between endogenous and exogenous factors is confirmed by a number of studies.
One of the culprits of the development of rheumatoid arthritis and the leading endogenous factors is genetic predisposition,
which is a broad subject of study today.

Aim: To demonstrate the relevance of the subject of studying genetic associations with a predisposition to rheumatoid
arthritis to the scientific and practical medical community of Kazakhstan.

Search strategy: The presented review article was written as part of a study on the AP08052703 project "Determination
of microbiomic and genomic biomarkers of rheumatoid arthritis in the Kazakhstan population”. Information search was
carried out in the PubMed, Trip Database, EMBASE, Medline, Elsiever, GoogleScholar databases. A total of 206 literary
sources were found, 100 of which met the selection criteria and were included in this review. The inclusion criteria: full-text
articles published in English and Russian mainly during the last 5 years. However, for a detailed description of the basic
knowledge and mechanisms, earlier sources were also used. Exclusion criteria: inappropriate sources, incomplete articles,
duplicates, abstracts.

Results and conclusion: Currently, more than 100 loci of HLA and non-HLA genes of RA have been studied. In this
article, we tried to focus on the most widely studied or pathogenetically leading genes associated with a high risk of
developing RA. The study of genetic predisposition to RA, certainly, requires further extensive research. For our part, we
hope that our work will complement the data on the pathogenesis of RA and the role of genetic markers in the development
of this pathology.

Key words: Rheumatoid arthritis, Single nucleotide polymorphism (SNP), Genetic predisposition, Human Leucocyte
Antigen (HLA) genes, non-HLA genes, genome-wide association studies (GWAS).

Pestome

FEHETUYECKME ACCOLIMALIUMN C NPEAPACINMONOXEHHOCTbLIO
K PEBMATOUOQHOMY APTPUTY. OB30P JIUTEPATYPbLI.

*Apryns A. Ucunsbaesat2,
BasH A. AuHabekoBa?

! Hazap6aeB yHuBepcuteT, flaGopaTopusi MUKpOGMOMa M AONroNeTUA YenoBeka, LIeHTp Hayk O XW3HM,
HaumoHanbHas nabopaTtopus AcTtaHa, r. Hyp-CyntaH, Pecny6nuka Ka3zaxcTtaH;

2 HAO "MeAMUMHCKMIA yHuBepcutetr ActaHa", Kadegpa BHyTpeHHUMX Oone3He C Kypcom
racTpo3HTEPONIOrMn, 3HAOKPUHONOINMU U NynbMoHonorum, r. Hyp-CyntaH, Pecnybnuka KazaxcTtaH.

BBepeHue: PesmatouaHbii apTput (PA) xapaktepuayeTcsi ayTOMMMYyHHbIM BOCMANEeHUEM, MOpaXatowymM CyCTaBbl U
Becb opraHu3m. PacnpoctpaHeHHocTb PA B Mmupe coctaBnsieT 0,5-1%, oaHako 3TOT nokasaTenb BapbupyeTcst B
3aBUCUMOCTY OT reorpaduyeckux pernoHoB. JTuonorus PA o cux nop HeussecTHa. B3anMocBsisb Mexay SHAOreHHbIMU 1
9K30reHHbIMM (hakTopamu MOATBEPXAAETCS PsAgoM uccnefoBaHuit. OOHWM U3 BMHOBHUKOB pPasBUTUS PEBMAaTOMAHOrO
apTpuTa W BeAYLMX 3HLOrEHHbIX PAKTOPOB SIBNAETCS reHeTUYeckas NpeapacnonokeHHOCTb, KOTopast ABMSAETCS LUIMPOKUM
NPEAMETOM M3YUYEHNS HA CETOAHSLIHWA AeHb.

Llenb: npoaemMoHCTPMpOBaTh aKkTyanbHOCTb TEMbI U3YYEHWUs! TEHETUYECKMX accoumaLnini ¢ NpeapacronOXeHHOCTbIO K
peBMaTOUOHOMY apTPUTY HAY4YHO-NPaKTUYECKOMY MeanLMHCKOMY coobllecTBy KasaxcTtaHa.

Crpaterus noucka: lNpeacraBneHHas 0630pHas ctaTbsi HanucaHa B pamkax iccnegosaHus no npoekty AP08052703
«OnpefeneHne MUKPOBUOMHBIX U TEHOMHbIX OUOMapkepoB PEBMATOMAHOTO apTputa B KasaxCTaHCKoW nomynsuuny.
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VHdbopmaLmoHHbIN  nouck  ocyllectensanca B 6asax faHHbix PubMed, Trip Database, EMBASE, Medline, Elsiever,
GoogleScholar. B obuei cnoxHocTu 6bino HangeHo 206 nutepaTypHbIX MCTOYHMKOB, 100 M3 KOTOPbIX COOTBETCTBOBANM
kputepusam oTbopa 1 Bbinu BKNKOYeHbI B 3TOT 0630p. Kpumepuu 8KIoYeHUS: NONHOTEKCTOBbIE CTaTbi, ONy6NnNKOBaHHbIE HA
aHIMUACKOM U PYCCKOM s3blkax B OCHOBHOM 3a mocrnefHue 5 net. OgHako ans nogpobHoro onucaHus 6a3oBbix 3HAHUA 1
MEXaHW3MOB TaKKe MCMONb3oBanuch Bonee paHHWE WCTOMHMKU. Kpumepuu UCKITOYEHUS: HEMOAXOASLUME WCTOUHMKM,
HenorHble cTaTby, AybnukaTel, pedepatsl.

Pe3ynbTaTtbl U BbIBOAbI: HA CErOAHSILLHMIA AeHb U3ydyeHbl bonee 100 nokycoB HLA n HeHLA reHos PA. B aToii ctatbe
Mbl MOMbITANMCb COCPEAOTOMUTLCS HA HaMbOMEee LUMPOKO U3YYEeHHBIX UM NaTOreHETUYECKN BELYLLMX reHaX, CBA3aHHbIX C
BbICOKMM puckoM pa3suTust PA. M3yueHne reHeTuueckon npeapacnonoxeHHocTn k PA, 6e3ycnosHo, TpebyeT fanbHenwnx
0OWwwpHbIX 1ccnegoBaHnit. Co CBOEN CTOPOHBI, Mbl HAZeeMcsl, YTO Halla pabota AOMOMHWT AaHHble 0 natoreHese PA u
PO reHEeTUYECKIX MapKEPOB B PA3BUTUM STON NATONOTUN.

Knioueeble cnoea: PesmamoulHbili  apmpum, OOHOHyKneomuoHsblli  nonumopgusm (SNP), [eHemudeckas
npedpacnonoXeHHOCMb, 2eHbl nelKoyumapHo20 aHmuezeHa yenogeka (HLA), eeHbl, He omHocawuecad Kk HLA,
uccnedogaHusi 0buwe 2eHoMHbIX accoyuayut (GWAS).

Ty#ingeme

PEBMATOUATbI APTPUTKE BEMIMAOUNIIN BAP FTEHETUKATNDIK
ACCOLUMALIMANAP. OQOAEBUETTIK LLUOJY.

*Apryns A. Ucunsbaesa?-?,
Basan A. AhHabekoBa?

! Ha3sap6aeB yHuBepcuteTi, MMKpoGMOM XoHe agaMHbIH y3aK 6Mip cypy 3epTxaHachbl, ©Omip Typanbl
FbinbiMAaap opTanbifbl, AcTaHa YNTTbIK 3epTxaHacbl, Hyp-cynTaH K., KazakctaH Pecnybnukacei;
Z"AcTaHa MeauuMHa yHuBepcuteTi" KeAK, MNacTpoaHTeponorus, 3HAOKPUHOMNOIUA XaHe NyNbMOHONOrms
KypcTapbIMeH iwki aypynap kadeppacsbl, Hyp-cynTaH K., KasakctaH Pecnyonukacel.

Kipicne: Pesmatougtsl aptput (PA) 6ybiHoapra xoHe Oykin AeHere ocep eTeTiH ayToMMMyHObl KabblHymeH
cunattanagbl. ©nemge PA Tapanysl 0,5-1% Kypangel, bipak 6yn kepceTkilw reorpadmsnblk ainMmakTapra bainaHbiCTbl
earepin oTbipagbl. PA aTuonorvsicel ani 6enricia. AHAOreHAik XaHe aK3oreHik akTopnapabiH e3apa bainaHbichl bipkatap
3epTTeynepMeH pacTanagbl. PeBMaToMATbl apTpWUTTIH AamyblHa JXOHe JKeTekWi SHAoreHaik daktopnapasiH, Oipi-
reHeTuKanblk Gefimainik 6onbin Tabbinagpl, XoHe Ae on BGYriHr KyHre AediH FbinNbiM ascbliHAa keH 3epTTey naHi Gonbin
Tabbinagsl.

Makcatbl: KasakCTaHHbIH  FbibIMU-MPAKTUKANbIK ~ MeAUUMHANBIK  KOFaMAACTbIFblHA  PEBMATOMATHI  apTPUTKE
reHeTukanblk 6enimainiri TakblpblObIHBIH, ©3€KTINIMH KOpCeTy.

I3pey ctpaterusicbl: ¥cbiHbinFaH wony Makanacel AP08052703 "KasakcTaHgblK nonynsuusigarbl PeBMaToOMAThI
apTpuUTTiH  MUKpOBMOMarbIK 8He reHomablk OuomapkepnepiH aHbikray" xobacbl 6GoibiHWwa 3epTTey LweHbepiHae
XasbinFaH. AknapatTtblk i3gey PubMed, Trip Database, EMBASE, Medline, Elsiever, GoogleScholar pepekkopnapbiHga
Xyprisingi. Bapnbiebl 206 apebn gepekke3 Tabbingel, onapabid, 100-i ipikTey KpuTepuiinepiHe CalikeC Kengi XoHe OcChbl
LIonyFa eHrisingi. Kocy kpumepudinepi: afblfillblH XaHe OpbIC TinAepiHae Heri3iHeH COHFbl S Xblnda XapusnaHFaH TOMbIK,
MaTiHAI Makananap. Anaiga, Herisri GiniM XoHe mexaHuM3maepai cunatTay ywiH OypblHFbl Aepekke3nep Ae
KOnAaHbINAabl. Epekwenik kpumepudnepi: xapamcbi3 Aepekkeaaep, ToNbIK eMec Makananap, kellipmenep, pedeparrap.

Hotuxenep MeH KopbiTbiHAbl: Byribri TaHoa PA reHgepiniv 100-geH actam HLA xoHe HLATbIC nokycTapbl
septTengi. byn makanaga 6i3 PA-HbiH, xoFapbl KayniMeH 6aiinaHbICTbl eH, Ken 3epTTeNnreH HEMEece NaToreHeTWKamblK
KETEKLLUi reHAepre Hasap aydapyFra ThipbICTbIK. PA - ke reHeTukanbik GeAiMAInikTi 3epTTey, SpuHe, KOCbiMLLA 3epTTeynepai
KaxeT eTeqi. ©3 TapanbiMbl3aaH, 6i3giH, XyMbiCbiMbI3 PA naToreHesi xaHe ocbl NaToNorvsiHbIH, AaMybIHOAFbI reHeTUKarmbIK
MapKepnepaiH, peni Typanski MeniMeTTep i TOMbIKTbIpaab! 4en yYMiTTEHeMs.

Tytindi cesdep: Pesmamoudmbi apmpum, bip Hykneomudmi nonumopgpusm (SNP), eHemukanbik 6Gelimoinik,
AlamHbiH  nelkoyummik — aHmueeHiHiH eeHOepi (HLA), HLA-ra xamnaimbiH 2eHdep, Xannbl 2eHOMObIK
Kaybimdacmbikmapdsi 3epmmey (GWAS).
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Introduction

Rheumatoid arthritis (RA) is characterized by the
autoimmune inflammation affecting joints and the whole
organism. The global prevalence of RA is accounted for 0,5
-1%, however, this indicator varies by geographical regions
[72, 57, 21]. Females are usually more affected by this
disease compared to male; the ratio is 3:1 [57]. The etiology
of this disease is still unknown. The relationship between
endogenic and exogenic factors is proved by the number of
studies [16, 44, 79, 83]. One of the culprits of the RA
development and the leading endogenic factors is genetic
predisposition, which is a broad subject of study today.
There are several genome-wide association studies
(GWAS) that have identified several HLA and non-HLA
genes that lead to a predisposition to rheumatoid arthritis
[12, 22, 35, 38, 41, 54, 56, 58, 76, 79]. A large-scale study
was conducted by Okada et al. to identify 100 non-HLA RA
gene loci, confirming their key role in the development of
RA [63]. Genetic predisposition to RA varies in different
populations. In this review article, we will look at the main
and widely studied representatives of these genes.

Aim: to demonstrate the relevance of the subject of
studying genetic associations with a predisposition to
rheumatoid arthritis to the scientific and practical medical
community of Kazakhstan.

Search strategy: The presented review article was
written as part of a study on the AP08052703 project
"Determination of microbiomic and genomic biomarkers of
rheumatoid arthritis in the Kazakhstan population” of the
Ministry of Education and Science of the Republic of
Kazakhstan. Information search was carried out in the
PubMed, Trip Database, EMBASE, Medline, Elsiever,
GoogleScholar databases. A total of 206 literary sources
were found, 100 of which met the selection criteria and
were included in this review. The inclusion criteria: full-text
articles published in English and Russian mainly during the
last 5 years. However, for a detailed description of the basic
knowledge and mechanisms, earlier sources were also
used. Exclusion criteria: inappropriate sources, incomplete
articles, duplicates, abstracts.

Results:

HLA-genetic predisposition. According to several
studies class Il major histocompatibility complex genes,
particularly, human leukocyte antigens (HLA)- DR
demonstrated the great input to the RA development [12,
35] accounting for 30% of heritability to RA [38]. The HLA-
DRB1 and its shared epitope (SE) were recognized to play
a crucial role in RA susceptibility, the presence of these
genes is strongly associated with disease severity [76]. The
relationship with these genes and the development of extra-
articular manifestations in patients with RA was proved by
several studies [41, 54, 76]. The concordance between RA
susceptibility and these genes presence has been proven in
studies of RA among twins [22]. Traylor at el. conducted the
Meta-analysis of seven GWAS articles and confirmed the
association between the HLA-DRB1 shared epitope and RA
radiological damage [79]. The genes of the HLA system, of
course, occupy a huge niche in the research on the

etiopathogenesis of RA and requires special attention and
further study.

Non-HLA-genetic predisposition.

PTPN22. Protein Tyrosine Phosphatase Non-Receptor
Type 22 (PTPN22) provides negative regulation of T-cell
receptor (TCR) signaling pathways by the induction of
dephosphorylation process [55]. Nabi et al. showed high
relationship of PTPN22 (C/T) polymorphism with RA
susceptibility in Caucasians, however there was not any
association of this SNP with RA in Asians [58]. The
systematic review that included 52 case—control studies,
revealed significant correlation of PTPN22 gene rs2476601
with RA according to all hereditary models. This SNP is
predominated in Caucasian and African populations [1].
According to Newman et.al PTPN22 associated with the
high risk of autoimmune thyroid disease formation in the RA
patients, which in turn worsens the disease prognosis [60].
This gene also was identified in patients with juvenile
idiopathic arthritis, which further may transform to RA [77].

PADI. Citrullination process that plays an essential role
in RA manifestation is catalyzed by a group of
peptidylarginine deiminases (PADs) including PADI 1, 2, 3,
4 and 6 [8]. Thus, PADI4 (Peptidyl Arginine Deiminase)
leads to RA formation via arginine’s citrullination, playing a
crucial role in regulation of stem cell function [4, 86]. PADI4
has shown significance in RA development among Asian
ancestry [49]. Plenge et al. and Cheng et al. identified high
association of PADI4 with RA in North American and
Chinese population, respectively [11, 65]. However, Chen et
al. in other work demonstrated contradictory results, there
was not any proof of association of PADI4 and Han Chinese
population in this work [10]. Mergaert et al. had also
showed strong correlation of PADI4 with RA in North
American cohort [53]. According to the largest study of Burr
et al. the PADI4 genotype was not associated with RA in
Caucasian population [7]. Swedish, French, British and
Spanish data also confirm the absence of relationship of
this SNP with RA susceptibility [52, 65, 66]. There are
some studies that have aimed to study the PADI2
relationship with RA susceptibility and confirmed it [8].
Guzma et al. in recent study showed the strong correlation
of this gene with RA in Mexican population [26].

CTL4. RA pathogenesis’ major mechanism includes
various T-cell activation pathways. CTLA-4, CD28 and
CDA40 are genes that own the essential position in T cells’
stimulation and inhibition processes. Cytotoxic T-
Lymphocyte Associated Protein 4 (CTLA4), the member of
immunoglobulin superfamily, encodes the protein which
sends the inhibitory signal to T cells and provides it's
regulation [13]. It is also responsible for inhibition of the
differentiation of monocytes into osteoclasts [69] and
regulates peripheral tolerance [25]. Walker et al. presented
the study affirming the association of this gene in Canadian
patients with RA [85], while the Aslam et al. revealed the
genetic association of CTLA4 with the risk of RA in the
Pakistani population [3]. The several meta-analyses
determined whether CTLA4 is supports predisposition to RA
manifestation [23, 29, 42]. Recently, Zhou et al. conducted
meta-analysis confirming the association of this gene
polymorphisms with the risk of RA in both Asian and
European population [89].
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CD28. This gene encodes the protein that regulates the
T-cell proliferation, cytokine production, and T-helper
formation [46]. Luterek-Puszynska et al. recent study didn't
show any significant correlation between CD28 and CTLA-4
gene polymorphisms and RA patients in Poland, however
there was weak association between CTLA-4 gene
polymorphism and RA activity in this cohort [50].

CD40. This gene is one of the TNF-receptor
superfamily. It encodes the protein which plays the role of
receptor on antigen-presenting cells and owns substantial
role in various immunological responses, such as T cell
regulation and B cell formation [19, 34]. All these processes
lead to an inflammatory process, damage all components of
the joints and formation of extra-articular manifestations.
This gene also regulates the costimulating signaling of T
cells that enhances the inflammatory process during RA
[72,87]. Fernandez et al. studying the correlation of CD40
gene and clinical features of RA, identified alteration of this
gene loci expression in female patients with RA [81]. Liao et
al. also showed the association of CD40 with RA in female
patients [43].

STAT4. Signal Transducer and Activator of
Transcription 4 (STAT4) is a gene that encodes protein
which is a member of the STAT family, which in turn
undergo phosphorylation in response to proinflammatory
cytokines and activates the transcription process and
usually these factors are activated by interleukin-12. This
protein also plays a crucial role in T helper cells’
differentiation and proliferation processes [61]. Several
authors aimed their study to identify the contribution of
STAT4 to RA development and successfully proved it
[28,78]. Elshazli et al. conducted meta-analysis confirming
the relation of PTPN22 rs2476601 and STAT4 rs7574865 to
RA susceptibility in major ethnic groups [20]. Jiang et al.
presented the research outlining the STAT4 correlation with
RA in Asian cohort [32].

TAGAP. T cell activation Rho GTPase activating protein
(TAGAP) plays an important role in the regulation of T-cell
activation by changing the cytoskeleton of these cells [5]. It
was revealed in patients with RA of Caucasian and Asian
population [74]. Chen et al. confirmed the contribution of
this gene to RA development [11]. Chatzikyriakidou et al.
suggests that single nucleotide polymorphism rs212389
better predicts the association of TAGAP with RA [8]. In
study of Castro-Santos et al. TAGAP gen loci showed
significant association with RA (p=5 x 10-3) along with
STAT4 loci in Latin America population [82]. While Perkins
et al. found out that TAGAP rs1738074 and rs4709267
alleles associated with RA in healthy cohort of African
American compared to main RA group [63].

COG6. Component of oligomeric Golgi complex 6
(COGB6) gene which provides the normal functioning of the
Golgi apparatus [37]. Marquez et al. revealed the strong
association of this gene loci with RA susceptibility in RA and
SLE patients [51]. This gene polymorphisms are also
associated with psoriatic and juvenile idiopathic arthritis
development [48,77].

TRAF1. Tumor necrosis factor (TNF) receptor-
associated factor-1 (TRAF1) encodes the protein which is a
member of the TNF receptor associated factor (TRAF)
superfamily which regulates the anti-apoptotic process [17].
An interesting fact is that Epstein-Barr virus (EBV), which is

the major trigger of RA, stimulates the expression of this
gene [83]. Plenge et al. in their study showed the significant
association of PTPN22 and TRAF1 with RA debut, with p
value less than 5x10-8 [65]. The correlation of this gene
and radiological progression of RA was identified in
Egyptian and Iceland cohorts, moreover STAT4 loci also
confirmed it's position [35, 55].

SYNGR1. Synaptogyrin 1 (SYNGR1) is gene encoding
the protein located in membrane of neuronal cells [34].
Although the function of this protein is still unknown to
science, there were several studies conducted on mice,
which demonstrated it's effect on synapsis [6]. Despite the
fact, that earlier this gene was more often associated with
schizophrenia [30], today there are number of works
confirming the role of this polymorphism in the development
of RA. Thus, Liu et al. identified strong correlation with RA
risk and this gene presence in European and Korean

populations [47].
RASGRP1. RAS guanyl releasing protein 1
(RASGRP1) activates certain kinase secretion and

regulates T-cells and B-cells development and
differentiation [73]. Ruiz-Larrafiaga et al. obtained the data
confirming the RASGRP1 contribution to RA formation in
European population [70]. The study of Golinski et al. which
included the TNF-inhibitor treated RA patients identified
RASGRP1 dysregulation in RA patients [24].

ETS1. Proto-oncogene 1, transcription factor (ETS1)
encodes a protein, which leads to activation or expression
of large number of genes, as a result, playing an important
role in the immune tolerance [16]. Zhang et al. determined
the association between the ETS1 rs1128334 G/A genotype
with the high risk of RA development in a Chinese
population [88]. This gene was also associated with bone
erosion formation in RA patient of Chinese population. The
determined association of this gene with Sjogren 's
syndrome was found, which in turn significantly aggravates
the course and worsens the prognosis of rheumatoid
arthritis [71].

FCRL3. Fc receptor like 3 (FCRL3.) encodes a protein
that influence the activation and suppression of
immunoreceptors [59]. Mutations in this gene have been
associated not only with RA, but also with autoimmune
thyroiditis and systemic lupus erythematosus [36]. Newman
et al. conducted the study aiming the FCRL3 and PTPN22
genes assessment and got contradictory results, such as
the negative correlation between PTPN22 and FCRL3 C
allele in RA formation (p = 0.0008, p = 0.001, respectively),
moreover FCRL3 presence decreased the risk of AITD in
the RA patients [60]. Ramirez-Bello J. et al. reported that
FCRL3 gene's SNP showed the protective features in
combined cases of juvenile RA and asthma in Mexican
patients with RA of male sex [68]. The recent study of Lin et
al. identified significant linkage of FCRL3 -169T/C variant
with an increased ACPA positive RA formation risk in the
Chinese Han population [45].

LBH. Llimb bud and heart development (LBH.) is a
regulator of WNT (wingless-related integration site)
signaling pathway [75]. This gene evolved in synovial
pathology process in RA patients, being regulated by
growth factors, it leads to hyperplasia of synovium [18].
Ekwall et al., continuing the study of this gene, concluded
that it affects enhancer function and control cell lifetime
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cycle [18]. This gene loci contribution to RA formation was
noted in several studies [38, 62, 67]. Sun et al. in their study
didn't identified any association of LBH with RA in a
Chinese population. However, the decreased levels of
LBH's mRNA in peripheral blood mononuclear cells was
determined [75].

The association of the LINC01104(long intergenic non-
protein coding RNA 1104) locus with the development of
RA was also revealed in several GWAS [74, 77].

Recent genetic population studies.

Danilla et al. conducted the study aiming the evaluation
the contribution of genes, early confirmed in other
ethnicities, in African American population. According to
their data HLA-DRB1 showed the strongest correlation with
RA susceptibility, in turn CTLA4, TRAF1 and ETS1 gene
loci were associated with radiographic severity and joint
deformation in RA patients [14]. Allam et al. in their study of
PTPN22  (rs2476601) and  PADI4  (rs2240340)
polymorphisms™ distribution, couldn’t find out any prove of
this SNPs presence in Algerian patients with RA, however,
the correlation between seropositive RA form and PTPN22
(rs2476601) was identified [2]. Zhu et al. studying the
genetic predisposition to RA among European and Asian
populations, identified 221 novel RA-related genes and 20
of them were highly verified: TUBB, HSP90AB1, RPS18,
BRD2, PHTF1, MAPK13, BAK1, HLA-F, IER3, RNASET2,
HLA-G, ZKSCAN4, HFE etc. [90]. Laufer et al. presented
the study of replication of 33 genetic variants previously
associated with RA in persons of EUR/Asian ethnicity on
African American population, moreover this study also
checked the prevalence of 4 new RA associated
polymorphisms, such as PADI2 rs761426, CSMD3
rs2203098, GPC5 rs9516053 and RBFOX1rs4602043, that
showed the significance at least in one of the worldwide
populations [39]. Recently, Leng et al. performed GWAS on
1027 RA cases and 2879 controls, identifying five new
susceptibility loci (IL12RB2, BOLL-PLCL1, CCR2, TCF7
and IQGAP1) of RA in Chinese population [41]. According
to GWAS conducted by Hayashi et al. GALNT12 rs2295926
and KCNN2 rs11958855 was strongly associated with rapid
joint destruction in RA [27].

Conclusion

The study of the genetic predisposition of RA, certainly,
requires further extensive research. In this paper, we tried
to focus on the most widely studied or pathogenetically
leading genes associated with a high risk of developing RA.
For our part, we hope our work will supplement the data on
the pathogenesis of RA and the role of genetic markers in
the development of this pathology.
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