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FOsenunvnoiii uouonamuueckuii apmpum (FOHUA) — myasmugaxmoproe ummyHogocnasumenvroe 3a601e6anue 0emcko2o 8603pacma, camblii
uacmolii 6apuanm peemamu4eckoll namosoeuu y demeil. /[ Heeo Xxapakmeper NOAUSEHHbLI MUN HACAEOCMBEHHOU NPeOpaAChON0NCEHHOCMU.
Leavto uccaedosanus ssunocy uzyuenue cesnsu noaumoppusmos STAT4 rs7574865 G/T u IRF5 rs2004640 G/T ¢ npedpacnonoxcennocmoio K
onpedenenuvim cyomunam FOHA 6 poccuiickoil neduampu1eckoll NOnyAAyuu.

Ilayuenmut u memoodsi. B uccaedosanue exnioueno 177 nayuenmos, 6 mom uucae 66 ¢ duaernosom FOUA, u 111 300posvix nepodcmeennbix
6010HMEPO6 (KOHMpoAbHas epynna). U3 66 nayuenmos ¢ FOUA y 30 (45%) umencs onueoapmpum:y 20 (67%) — nozumuensiii no HLA-B27-
anmueeny (FOHA, accoyuuposannwiii ¢ sumesumom, HLA-B27-nozumuensiiic — KOUA-B27) u'y 10 (33%) — nepednuii yeeum ¢ covemanuu
¢ O3UMUBHOCMbIO N0 anmuHykaeapromy gaxmopy (FOHA-yeeum); y 20 (30%) nayuenmos evisenen noauapmuxyasaphoiii FOUA (FOHA-no-
AU), cepoHe2amueHblil no peemamoudromy gaxmopy; y 16 (24%) — cucmemnviit FOHA (FOHA-cuc). B kauecmee KOHmMpoas 045 2eHOmunu-
posanus STAT4 rs7574865 G/T- u IRF5 rs2004640 G/ T-noaumopghusmoe oviau uccaedosanst coomeememeenno 103 u 111 odpaszyos JTHK
300poebix 63pocavix 6oaoumepos. [lorumopgpusmor rs7574865 G/ T eena STAT4 u rs2004640 G/ T eena IRFS Goiau uzyuenst ¢ nomousbro an-
Jnenb-cneyughuueckoll noaumepasHoil yenHoil peakyuu 6 pearvhom epemeru (I111P-PB).

Pesyavmamot u oocysxcoenue. B epynne nayuenmos ¢ 01Uu20apmuKyIsapHbiM eapuanmom 3abonreeanus yacmoma aineas T STAT4 6viara doc-
moeepho eviue, uem 6 konmposne (38,3 u 20,4% coomeemcmeenno; p=0,004). Bcmpeuaemocmo 3mo2o asnens obina maxice 00cmoeepro 60-
zee svicokoil 6 epynnax FOHA-B27 (35,0 u 20,4% coomeemcmeenno; p=0,044) u FOHA-yeeum (45,0 u 20,4% coomeéemcmeenno; p=0,021)
no cpasreruio ¢ kKonmponem. He oonapyceno docmosepruix pazauuuii ¢ uacmome mymarmuoeo arnens T STAT4 mexncdy konmponvHoil epyn-
noti u epynnamu FOUA-cuc u FOUA-noau. Peepeccuonnwiii anaruz noxkasan, umo evisieaerue arneasn T eena STAT4 ces3zano c evbicokum puc-
Kom gpopmuposanus npedpacnonoxcennocmu k eapuanmy FOHA-oarueoapmpum e yeaom (omnowenue warncos, Ol 2,43; 95% dosepumens-
uotti unmepean, AU 1,23—4,70; p=0,007), a maxxice k AH®-nozumuenomy oaucoapmukyaspromy FOHA ¢ yeeumom (FOHA-yseum): y no-
cumeneii annens T puck Ovin 6 3,2 pasza evie no cpasnenuio ¢ kowmpoaem (OLI 3,19; 95% U 1,09-9,06, p=0,021). B noozpynne
FOHA-B27 makoice bbin 00HAPYIICEH BbICOKULL PUCK NPeOPACROAOICCHHOCMU o cpaghenuto ¢ konmpoaem (O 2,10; 95% AU 0,38—4,60;
p=0,070). He gvinsaeno cmamucmuueckux pasau4uii @ uacmome eeHomunos u aineieii noaumopguzma rs2004640 G/T eena IRF5 mexncdy
epynnoti FOHA 6 yeaom u eco omoenvHbiMu KAUHUYECKUMU 8APUAHMAMU, A MAKHCE KOHMPOALHOU 2PYRNOI.

Boteoowt. B nacmosiwem nusomuom uccaedosanuu noomeeprcoena accoyuauus noaumopgusma STAT4 rs7574865 G/T ¢ puckom pazeumus
FOHA ¢ orueoapmukyasapruvim nopasicenuem, enragHvim obpazom oas eéapuanma FOHA-yeeum, a maxce FOUA-B27.

Karouesvie caoea: 106eHunbHbIl UOUONAMUYECKUI GPMPUM, Y@eUM,; eeHeMUKa, npeopacnoniodceHHocmy,; eenomunuposanue; STATAS.
Koumaxmor: Eseenuii Cmanucaasosuy ©édopos; evg2103@mail.ru

Jas cevraru: Péoopos EC, Kpvinoe MIO, Canyeurna CO u dp. oarumopdusmer STAT4 rs7574865 G/T u IRFS rs2004640 G/T kak mapkepoi
npeopacnonNodceHHOCMU K H8eHUNbHOMY uduonamuyeckomy apmpumy. 4mo modcem dams eeHemuka 045 NOHUMAHUS €20 2emepoceHHocmu ?
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STAT4 rs7574865 G/T and IRF5 rs2004640 G/T polymorphisms as markers of predisposition to juvenile idiopathic arthritis.
What can genetics give to understand its heterogeneity?
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Juvenile idiopathic arthritis (JIA) is a multifactorial immune-mediated inflammatory disease in childhood, the most common type of rheumat-
ic disease in children. It is characterized by the polygenic type of hereditary predisposition.

Objective: to study the association of STAT4 rs7574865 G/T and IRFS5 rs2004640 G/T polymorphisms with the predisposition to certain JIA
subtypes in the Russian pediatric population.

Patients and methods. The investigation enrolled 177 patients, including 66 patients diagnosed with JIA and 111 healthy unrelated volunteers
(a control group). Of the 66 patients with JIA there were 30 (45%) with oligoarthritis: 20 (67%) with human leukocyte antigen B27
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(HLA-B27)-positive JIA (that was associated with enthesitis, HLA-B27 positive JIA (JIA-B27), 10 (33%) with anterior uveitis concurrent with
antinuclear antibody-positive JIA (JIA-uveitis); 20 (30%) with polyarticular JIA (JIA-poly), seronegative for rheumatoid factor; and 16 (24%)
with systemic JIA (JIA-sys). As a control for genotyping STAT4 rs7574865 G/T and IRFS5 rs2004640 G/ T polymorphisms, the investigators stud-
ied 103 and 111 DNA samples from healthy adult volunteers, respectively. STAT4 rs7574865 G/T and IRF5 rs2004640 G/T polymorphisms
were investigated using allele-specific real-time polymerase chain reaction (RT-PCR).

Results and discussion. In the oligoarticular JIA group, the frequency of the STAT4 T allele was significantly higher than that in the control
group (38.3 and 20.4%, respectively; p=0.004). This allele was also significantly more common in the JIA-B27 (35.0 and 20.4%, respective-
ly; p=0.044) and JIA-uveitis (45.0 and 20.4%, respectively; p=0.021) groups compared with the control one. No significant differences were
Sfound in the frequency of the mutant STAT4 T allele between the control group and the JIA-sys and JIA-poly groups. Regression analysis showed
that the identification of the STAT4 T allele was associated with the high risk of a predisposition to oligoarticular JIA as a whole (odds ratio,
OR 2.43; 95% confidence interval (CI) 1.23—4.70; p=0.007), as well as to the antinuclear antibody-positive oligoarticular JIA with uveitis
(JIA-uveitis): the risk in T allele carriers was 3.2 times higher than that in the control (OR 3.19; 95% CI 1.09—9.06; p=). A high risk for pre-
disposition was also found in the JIA-B27 subgroup compared with the control (OR 2.10; 95% CI 0.38—4.60; p=0.070). There were no statis-
tical differences in the frequency of genotypes and alleles of the IRF5 rs2004640 G/ T polymorphism between the entire group of JIA as a whole
and its individual clinical types, as well as the control group.

Conclusion. This pilot study confirmed that the STAT4 rs7574865 G/T polymorphism was associated with the risk of oligoarticular JIA, main-

ly that of JIA-uveitis and JIA-B27.
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IOBeHunbHbBIN nanonatuyeckuit aptput (KONA) — aptpur
HEYCTaHOBJIEHHOM IMPUYNHEI, JJINTEILHOCTBIO OoJee 6 Hell, pa3-
BUMBAIOIIMIICS B BO3pacTe He crapiie 16 JeT mpu UCKIIYeHNI
npyroii maronoruu cyctaBoB [1]. FOUA sgBisgercs ogHuM u3
HauOoJiee YacTbIX peBMaTUUYECKUX 3a00JIeBaHUI, CBSI3AaHHBIX C
BBICOKMM PUCKOM WHBAJIMIU3AIMKU ManueHTa. B Poccuiickoit
®eneparuu pactipoctpaneHHoctT FOUA y nereii o 18 et noc-
turaer 62,3 Ha 100 ThIC., a IepBUYHAas 3a00j1eBaeMOCTh — 16,2
Ha 100 TbIc. netckoro Hacenenwus [1]. B EBporie u CILIA 3a607e-
BaeMocTh FOUA coctaBisier ot 16 10 160 Ha 100 ThIC. 1€TCKOrO
HaceneHus [2]. KOUA paccmaTpuBaeTcst Kak MyJbTU(HAKTOPHOE
3a00J1eBaHKe, pa3BUBalOIIeeCs MOJ BO3NEHCTBUEM KaK FeHETH -
yeckux (haKTOpoB (ITOJIMTEHHBIIN XapaKTep HACIeIOBaHUS), TaK
1 (HaKTOPOB OKpyKalolleil cpeasl 1 odpasa Xu3Hu |2, 3]. Cos-
peMeHHas Kiaccu@uKalus MpeaycMaTpuBaeT BbIICJICHHUE Clie-
NYIOIIUX CeMU KJIMHUYECKUX BapuaHTOB FOUMA: cucTeMHBIii;
MOJUAPTUKYISIPHBIN MO3UTUBHBIN WJIM HEraTUBHBIN MO peBMa-
TounHoMy (akrtopy (P®); onuroapTukyasipHbI, KOTOPHIA, B
CBOIO OYepellb, TOAPa3aeIsIeTcsI Ha CyOTPYIIIIbL: TIePCUCTUPYIO-
I 1 PacCTIPOCTPAHUBIIUIACS OJIMTOAPTUKYJISIPHBIN; aCCOLMM-
POBaHBII C BHTE3UTOM; IOBEHWJIbHBII IICOPUATUICCKUI apTPUT
u HeauddepeHpoBaHHbIi apTpuT |1, 4]. B HacTosiiee Bpemst
MOSIBJISIETCS BCe 0OJIbIIE TTOATBEPXKAECHUI TOTO, YTO MO TEPMU-
HOM <«IOBEHWJIBHBIII MIUOTATUYECKUI apTPUT» B peaJbHOCTU
CKPBIBAETCS PSIJi KTMHUKO-UMMYHOJIOTMUECKUX CUHIPOMOB, Xa-
PaKTepU3YIOIINXCS pa3IMYHBIMU MEXaHM3MaMU pa3BUTHSI, TIPO-
THO30M, TepareBTUYECKUMU ITOAXOAaMU U UMEIOIINX YePThI HO-
30JIOTMYECKOM caMOCTOSITeJIbHOCTH [5].

HakorieHo MHOXecTBO (DaKTOB, yKa3bIBaIOLIMX Ha BaX-
HYIO POJIb HacJieACTBeHHOCTHU B pa3Butun FOWA. B uccienosa-
HUSIX Ha OJTM3HeNax MPOJEeMOHCTPUPOBAHO, YTO KOHKOPIAHT-
HOCTB 110 Bo3HMKHOBeHMI0 KO A B TTapax BapsupyeTcs oT 25 10
40% u puck pasBuUTHs 3a0o0JieBaHMs y OJM3HeLA MalkeHTa C
FOUA 3HauMTeIbHO TPEBBIIIAET OXUAAEMBbIIA TTOIMYJISILIMOHHBIA
puck [6—8]. CemeitHble UCCIEI0BAHNS C UCTOJIb30BAaHUEM IT0-
MYJISTLMOHHBIX PETUCTPOB, TMO3BOJISTIONINX YCTAHOBUTH POICT-

BEHHBIE CBSI3M CYOBEKTOB, B YaCTHOCTH TOITYJISILIMOHHBINA pe-
ructp mrata FOra (Utah Population Database), BeISBUIU psin
ceMeii, WIeHbI KOTOPBIX B pa3HbIX MOKOJIeHUsX cTpaganu FOUA.
IIpuuem ypanoch OOHApPYXKUTh «3((PEKT OCHOBATENsI», 0O0Jb-
IIMHCTBO ITOTOMKOB KoToporo ctpanatot FOUA [6, 9, 10]. C no-
MOIIIbIO 3TOTO pPErncTpa Takke OBbLIO MPOAEMOHCTPHUPOBAHO,
yTo y OpaTheB u cectep nauneHToB ¢ KOMA puck pa3Butus naH-
HOro 3a00jIeBaHuUs Bo3pacTaer B 11,6 pasa 1o CpaBHEHMIO C Ta-
KOBBIM B 061iei momyssiuuu (AU 4,9—27,5; p 2,6x10%).

Jlng moucka reHOB MpeapacrnoyioXeHHOCTH K 3aboJieBa-
HUSM C TMOJUTEHHBIM XapaKTepOM HacJelOBaHMSI UCIOJIb3Y-
IOTCSI pa3HbIe MOIXOIBI: 3TO MOXET ObITh U3y4YeHUE T'eHOB-
KaHIUAATOB, JUIsI KOTOPBIX MTOKa3aHa acCOIAIIUsI OTIpeesIeH -
HBIX MOHOHYKJICOTUIHBIX TOJIMMOP(HBIX MapKepoB (single
nucleotide polymorphisms, SNP) ¢ moBbIIIIEHHBIM PUCKOM
pa3BUTHUS KAKOIro-JIMOO CXOAHOTO 3a0oJyieBaHMsI, HalpuMep
pesmatounHoro aprputa (PA) B3pocabix mist FOUA. B noc-
JienHee BpeMs Bce OoJibliiee 3HaueHue MpuoOpeTatoT MoJHOTe-
HOMHBIe accouuaTtuBHble ucciaenoBaHus (GWAS), koropbie
JTaJTM MOIIHBII TOJTYOK K U3YYCHMIO TMTEPEKPBIBAIOIINXCS (haK-
TOPOB PUCKa MPEAPACIIONOXEHHOCTU K ayTOMMMYHHBIM KOM-
IUIEKCHBIM 3a00ieBaHuaM [2, 6].

IlepBoHavyalbHO BHUMaHUE MccieqoBaTesiell ObUlo 00pa-
IIEHO Ha TeHBbI INIABHOTO KOMIUIEKCAa TMCTOCOBMECTUMOCTH —
Major Histocompatibility Complex (MHC), pacrnioyio;keHHbIE Ha
6-11 XpOMOCOME U KOAMPYIOIIUE YeTIOBEUECKIE JIEUKOLUTAPHbBIE
antureHsl — Human Leukocyte Antigen (HLA). [ensr, Kogupy-
fone HLA, MCKITIOUUTENBHO MOJUMOP(MHBI, MoKa3aHa UX ac-
colMalus CO MHOTUMU ayTOMMMYHHBIMU 3a00JIEBaHUSIMU. DTO
HEYIWBUTEIBLHO, YIUTBIBass pojib Moyiekyl HLA B MMMyHHBIX
peakuusax. Cuuraercs, yro reHol HLA 0OBSICHSIOT npuMepHO
17% cnyuaes cemeitnoi knacrepusanyu (As) FOUA [2]. Taxk, sip-
KUM TPUMEPOM MOXET CIYyXUTh accounanus HLA-B27 ¢ aHTe-
3UT-accolmupoBaHHbIM FOUA.

B nocnenyoiiem, ¢ yuerom toro, uro reHsl HLA onpene-
JISTIOT TOJIBKO 17% HaclenCTBEHHOCTH, PACIIMPUIICS TTOUCK Te-
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HoB BHe MHC. Yucio nmogo6HbIX paboT MOCTOSTHHO pacTeT. B
Pa3TMIHBIX UCCIICIOBAHUSIX OLIEHUBACTCS acCOIMAIMsI KaK TeX
WIX UHBIX MOJMMOpP(U3MOB ompeneneHHbix reHoB ¢ FOUA B
IIeJIOM, TaK M C ero omnpeaeeHHbIMU cyoTuamu. Kpome toro,
0oJIbIIIOE 3HAUCHHUE TIPUAACTCS STHUYECKOI TPYIIE, Ha BHIOOP-
Ke M3 KOTOpoii mpoBoautcst uccienonanue [11]. Haubonee no-
cToBepHble accounanu He-HLA-BapraHTOB ObLIM MOKa3aHbI
st reHoB PTPN22, MIF, STAT4 |12, 13]. S. Prahalad u coaBr.
[12] BeIsIBUIIM acconmaiiuio Mexay FOMA 1 HeKoTopbIMU reHe-
tnueckumu Bapuantamu STAT4, TNFAIP3, C120rf30, nna xo-
TOPBIX paHee ObLIa MPOACMOHCTPUMPOBAHA CBSI3b C JIPYTUMU
ayTOMMMYHHBIMM 3a00JieBaHUSIMU, BKJIIo4asi PA u cucreMHy1o
kpacHyto BosiyaHKy (CKB). 17151 rena STAT4 nokaszaHa accolu-
anus ¢ TpeMst mapkepamu: 1s10181656, rs8179673 u 17574865,
PaCTOJIOXKEHHBIMU B [UIMHHOM 3-M WHTpPOHE (HEKOIMpPYIOIIast
00J1acTh) YKa3aHHOTO TeHa [2].

[eH, KomupyIoIMii CUTHAJIBHBIN MepeKIrovaTeIb U aKTUBa-
Top TpaHcKpuniuu ¢daktop 4 (STAT4), xopolio u3ydeH Mpu
IOWA u apyrux ayTouMMyHHBIX 3a00JieBaHMSIX, BKItouas PA,
CKB, caxaphblit nuabet 1-ro Tuna, cunapom Llérpena u Boc-
najuTesbHble 3a00eBaHus KulieyHuka [13]. B uccienoBanuun
A. Hinks u coaBr. [14] moaTBep:kaeHa poJib ToJuMopdusma
STAT4 rs7574865 B nipeapacnonoxenHoctd K FOMA. B Hemas-
Heli paboTe, B KOTOPOit ObLIO U3Yy4eHO 15 moJuMop@HBIX Bapu-
AHTOB I'€HOB C MCToJIb30BaHUEeM MeToauku GWAS Ha 6osiblioi
Koropte eBporeiickux namueHToB ¢ KOMA, Obuta mokaszaHa ux
TMaToTeHeTHYECKasi POJTh B KauecTBe (haKTOPOB prCKa 3TOTO 3a-
6oneBaHusA [3].

Wnutepdepon tuna 1 (IFN1) aBasieTcst ieHTpaJbHBIM pe-
TYJSITOPOM €CTeCTBEHHOro UMMyHUTeTa. OH CTUMYJIUPYET CO-
3peBaHUEe MOHOLMTOB M3 NEHAPUTHBIX KJIETOK, IJa3MaTuye-
CKUX KJIETOK U TePeKIIOUYeHUe CMHTe3a UMMYHOTJIOOYJIMHOB,
AKTUBHOCTHh IIUTOTOKCUYECKMX T-KJIETOK M €CTeCTBEHHBIX
KJIETOK-KWIIEPOB, CEKPELNI0 XeMOKUHOB [15, 16]. Cucrema
[FN1, kak 6bLIO MOKa3aHO, CBsI3aHa C MAaTOT€HE30M ayTOUM-
MYHHBIX 3a0osieBaHuii. [RF5 gBnsieTcsl 4jieHOM ceMelicTBa
IFN-perynsitopubix (aktopoB (IFR119) u urpaet xkputuue-
CKY10 pojib B curHajibHoMm mnytu Toll-momoOHOTro perenrtopa.
[ToaToMy OH SIBJISIETCSI OCHOBHBIM TPAHCKPUTIIIMOHHBIM (hak-
TOPOM aKTUBAILIMU BOCITAJIMTECIbHBIX IIMTOKMHOBBIX T¢HOB. B
paborax ¢ NMpUMEHEHHMEM MHUKPOYUIIOB OTMEUEHO BaxKHOE
3HayeHue IFN1 B naropusuonorun CKB u cunapoma ILIEr-
peHa [17, 18].

Heab uccrienoBanuss — U3y4eHUE CBSI3U MOJIMMOPGU3MOB
STAT4 17574865 G/T u IRF5 rs2004640 G/T ¢ npenpacroso-
JKEHHOCTBIO K omnpeaesieHHbIM cyotunam FOMA B poccuiickoit
MeauaTpuIeCKOM MOy,

ITanuenTsl u MeToapl. [IpoBeneHO McciaenOBaHUE Cllydaii-
KOHTPOJIb, BKJIIOYaBIiee 177 manueHToB, 66 U3 KOTOPBIX CTpa-
nanu FOUA, u 111 310poBbIX HEPOACTBEHHBIX BOJIOHTEPOB, CO-
CTaBUBIINX KOHTPOJIBHYIO TpyMITy. B riccnenoBanve Bomum ma-
mueHTH ¢ FOWA (44 xeHckoro 1moja u 22 My>KCKOTO, CpeaHUIA
Bo3pact 11,7+4,2 roma [MuH. — 3; makc. — 17], cpenHsist nu-
TeJIbHOCTh 3a0oseBanus 4,8+3,8 roga). Bece maiimeHTH mpoxo-
vy Jiedenne B nerckom otnesnienn ®T'BHY HUMP um. B.A.
HaconoBoit B 2016—2017 tr. B KauecTBe KOHTPOJIS [UTSI TEHOTH -
nupoBaHust usydaeMbix STAT4 187574865 G/T- u IRF5 12004640
G/T-nomumMopdu3MOB OBUIM KMCCIEIOBAHBI COOTBETCTBEHHO
103 u 111 o6pasuos JJHK B3pocnbix BOJTOHTEPOB, HE UMEBIINX
KaKuX-JIM00 ayTOMMMYHHBIX 3a0oeBaHuit. Jnarnos FOUA yc-
TaHaBJIMBAJICS B COOTBETCTBMU C OOLIEIIPUHSTON Kiaccuduka-
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uveit BceMupHOIl JMrM peBMAaTOIOTMYECKUX accoLMaluit
(International League of Associations for Rheumatology, ILAR)
BTOpOTO Tiepecmotpa (DnmoHToH, 2001) [4]. IMarmeHTs OBUTH
CcTpaTuUIIMPOBaHbl M0 KIMHWYeCKUM BapuanTam FOUA: x
rpyie onuroaprpura oTHeceHbl 30 (45%) OONbHBIX, B TOM YKC-
Jie no3utuBHoro no HLA-B27-antureny (FOMA snHTe3ut-acco-
uuupoBaHHbiii, HLA-B27-nmo3utuBubiii — KOMA-B27) — 20
(67%) v nepennero yBeuta (FOUA-yBeut) — 10 (33%); K Tpym-
ne nojauaptpurta (FOMA-nonu), cepoHeraTUBHOTO 1O PEBMATO-
uaHomy dakropy (P®), — 20 (30%); K Tpyrire CUCTEMHOTO
IOUA (IOUA-cuc) — 16 (24%). Cpenu naumeHTOB ObLI0 44 ne-
BOYKM U 22 MaJIbuMKa, IJUTEIbHOCTh 3a00eBaHUs <4 roga Obl-
nay 34 (51%) nereit u >4 et —y 32 (49%), <4 nopakeHHBIX CY-
cTaBoB uMeioch y 29 (44,0%) u >4 —y 37 (56,0%) GOJIBHBIX, T1O-
JIOKUTEIBHBIMU TI0 aHTUHYKIJIeapHOoMy dakTopy (AH®D+) oka-
3a1uch 26 (39%) nauueHToB, HOpMasibHbie TUTPHI (AH®H) BbI-
siBiieHbl Y 40 (61%). T103UTUBHBIM PE3yJILTAaTOM CUMTAINA TUTP
AH® >1/160 en/mi.

lenomunuposanue. Y Bcex ydaCTHUKOB ObUIM B3SIThl 00pas-
116l BeHO3HOM KpoBu. JAHK BbIIeIsIM U3 CBEXUX WJIM 3aMOPO-
JKEHHBIX 00pa3IoB KPOBU ¢ TToMoIbio Habopa «['C-reHeTnka»
(mpousBoacTBa «IHK-Texnomorusi», Poccust). I[Momumopdus-
MbI 157574865G /T rena STAT4 u 1s2004640 G/T rena IRF5 Gbl-
JIA U3yYEHBI C UCTIOIb30BAHUEM aJlIeNIb-CcrielIUbUIeCcCKOn MOoTu-
Mepa3Ho# LienHoi peakuuu B peajbHoM BpemeHu (ITLIP-PB).
MeudeHble TIpaiiMepbl U 30HIbI, YCIOBUS aMITTU(MOUKALIMKY ObLTH
paspabotansl B Komrmanuu 3A0 «CUHTOJI» (Poccust). Uccre-
IOBaHUE TIPOBEACHO C WCITOIb30BaHMEM amrumndukaTopa AT-
96 (HITO «IHK-TexHomorus»).

Cmamucmuueckuii anaaus. Paznuuusi B pacnpeneneHun ya-
CTOT reHOoTUNnoB y nauueHToB ¢ FOWMA u B KOHTpoJie OBl olLie-
HEHBI C IIOMOIIBIO TaOJIUIIBI COMPSIKEHHOCTH 2x2 C MCITOJIb30Ba-
H1eM TouyHoro kputepust Ouirepa. PedepeHCHBIM TeHOTUTIOM
cayxwn Hanbosee yactoiii GG-reHotun. Knmaudeckue deHo-
TUIIBI TIPECTaBIEHbl KaK AMXOTOMUYECKHUE BapuadelbHOCTH;
BO3pACT MAlMEHTOB U [UIUTEIbHOCTh 3a00JIeBaHUsI — KaK Cpeli-
Hee + ctaHmapTHoOe oTKJIoHeHre (M), JlucrnepcuoHHbIi aHa-
JIA3 CBSI3U MEXITY TUXOTOMUYECKUMHU BapUaOeIbHOCTSIMU U U3y~
YEHHBIM NOIMMOPGU3MOM reHa [RFS5 Obl1 MPOBEAEH € MOMO-
mbio ANOVA post-hoc-Tecta. PaccuntaHbl OTHOIIEHMS IIaH-
coB (OIII) u ux 95% nosepurenbHbie nHTepBabl (JIN). Pacnipe-
JieJIeHUe 4acTOT OTHOCUTEIbHO 3akoHa Xapau—BaitnHOepra B
KOHTPOJIBHOI rpyrine ObUI0 MPOBEPEHO C MOMOILLBIO KPUTEPHUS
%X’ C OIHOW cTerneHblo cBOOOJbl. CTaTUCTUYECKM 3HAUYUMBIM
cyutaniv ypoBeHb p<0,05. [Ipu Manbix 3HaYeHUSIX Bapuabdesb-
HOCTel ObUT MCITOIb30BaH IBYCTOPOHHMI Kputepuii Durrepa.
AHanu3 NaHHBIX TPOBOIMIM C TOMOINBIO TMAaKeTa Mporpamm
Statistica 6.0 (StatSoft Inc, Tulsa, USA).

UccnenoBanune ObUIO 0IOOPEHO STUYECKUM KOMHMTETOM
®IBHY HUUP um. B.A. Haconosoii. Ot Bcex poauTesieii ma-
LIMEHTOB OBLJIO TIOJIyYeHO MUCHBMEHHOe WHGMOPMUPOBAHHOE
coryiacve Ha yJyacTHe B UCCIIeOBAaHWN.

Pesyabrarel. [lemMorpaduyeckas n KJIMHUYECKas XapaKTe-
puctuku 6oiabHbIX FOUA nipuBeneHa B Ta0i. 1.

Pacrnipenenennie yacToT reHOTUIOB U ajuleieil M3y4eHHBIX
MOJIMMOPGU3MOB Y MTAIIMEHTOB ¢ Pa3HBIMM KIMHUYECKUMU Ba-
puantamu FOUA nipencrasneHo B Tabi. 2. PacnipeneneHue yac-
TOT TEHOTUTIOB B TPYTITIe KOHTPOJISI B HAIIIEM MCCIIeIOBAaHUY Ha-
XOIUJIOCHh B COTJIACUU € 3aKOHOM Xapau—BatitnGepra mpu uc-
MOJIb30BAHUU ’-TeCTa U OBLIO CXOAHBIM C pacIpeaeeHUeM,
Ha0JII0aeMbIM B €BPONIEHCKUX MOMYISILUSX.
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Tabnuua 1. llemoepagpuueckue u KauHuuecKue
daunnvie nayuenmoeé ¢ FOHUA

ITapametp 3HaueHne
Yucno nauueHToB, n 66
Bospacr, roapr:

M=£d 11,6+4,1

Me 12 (9—16)
Tloxn (My>XCKO#/3KeHCKUIA), n 22/44
Bospacrt Hayana FOUA, roasl, M£8 6,8+4.,6
HnmurensHocts FOUA, roas, M+ 4,8+3,8
Monrun FOUA, n (%):

IOUA-onmuroapTpur 30 (45,0)

IOUNA-nonu 20 (30,0)

IOUA-cucr 16 (24,0)
Yucio mopakeHHbIX CyCTaBoB, n (%):

>4 37 (56,0)

<4 29 (44,0)
AHA+, n (%) 26 (39,0)
AHAH, n (%) 40 (61,0)

Ilpumenanue. Me — MennaHa.
|

Ananuz pacnpedenenus uacmom 2eHoOmunog u aineneil noau-
mopusma eena STAT4. B rpynne naiyMeHTOB ¢ KIMHUYECKUM
nuarHo3oM KOMA-onuroaprpur vacrora amenst T STAT4 Ovina
JIOCTOBEPHO BBILIE 10 CpaBHEHMIO ¢ KOHTposeM (38,3 u 20,4%
cootBeTcTBeHHO; p=0,004). YacTroTa 3TOTO ajiens Oblia TakxkKe
JIOCTOBEpHO 0o0Jiee BBICOKOM B rpymnmnax nauueHtoB FOMA-B27
(35,0 u 20,4% cootBerctBeHHO; p=0,044) u FOMA-yBeur (45,0

MCCNEANOBAHMKA

u 20,4% cootBercTBeHHO; p=0,021) MO CpaBHEHMIO C KOHTPO-
seM. He oOGHapyXkeHO JOCTOBEPHBIX PA3IUMYMil B 4acTOTe My-
taHTHOro auienss T STAT4 mexny KOHTPOJIbHOU TIpynmoil u
rpynmnamu FOUA-cuc u FOUMA-tonn.

Jns xnmrHu4eckoro BapuaHta NOWA-omuroaptput m ero
JIBYX KJIMHMYECKUX TIOATUIIOB y HocuTeneil amwiens T reHa
STAT4 Obl1 BBIYKMCIIEH PUCK mpeapacrnonoxeHHoctn K FOMA
(Tabu. 3).

PerpeccruonHbIil aHanmM3 pacrpenesieHus 4acToT aJutesieit
reHa STAT4 moka3zaj, 4yTo y Hocuteneh amiens T mmeeTcst BbICO-
KW pUCK (hOPMUPOBAHUS TIPEAPACIIONOKEHHOCTH K BapUaHTy
TOUA-onuroaprpur B uenom (OL 2,43; 95% AU 1,23—4,70;
p=0,007). B nmoarpynme KOMA-yBeut y Hocuteneir amnenst T
PUCK BO3HUKHOBEHMSI MpPeapacrnoyiokeHHOCTH Obul B 3,2 pasa
BBIIIIE IO CpaBHeHUIO ¢ KoHTpoiem (OLI 3,19; 95% AU
1,09-9,06; p=0,021). B moarpymnmne KOMA-B27 sToT prcK Takke
ObLT BEICOKUM 10 cpaBHeHUIo ¢ Koutposem (OLL 2,10; 95% AU
0,38—4,60; p=0,070).

He BBISIBIEHO CTaTMCTMYECKUX PA3IWUMii B YACTOTE T€HO-
TUTIOB U ajutesieit monmuMopdusma 1s2004640 G/T rena IRF5 me-
xny manpentamu ¢ FOVIA B 11e10M 1 TaliieHTaMu ¢ eT0 KIIMHU-
YeCKMMM BapMaHTaMU, a TaAKXKe KOHTPOJIbHOM TPYITIIOii.

Oocyxnaenne. [ToxyuyeHHbIe HAMU PE3YJIBTAThI COTIACYIOTCS
C JaHHBIMU paHee MpoBeAeHHOTo ucciaenoBanus S. Prahalad u
coaBr. [12] (OIII 1,24; 95% AW 1,02—1,51; p=0,029). Accouna-
uus moauMopdusma rs7574865 rena STAT4 ¢ FOUA takke BbI-
SIBJIEHA B MICCIIEIOBAHMSIX, BKITIOUABIINX MTAIIMEHTOB OeJI0il pachl
B CIIIA (O 1,41; 95% AU 1,06—1,87; p=0,02) [19] u ABcTpa-
qmu (O 1,29;95% AU 1,03—1,61; p=0,025) [20], a Takxe B pa-
oote A. Hinks u coBrt. [3]. [Ipu u3yyeHuun BIUSIHUS TTOJTUMOP-
¢usmoB reHoB STAT4 v PTPN22 Ha puck pa3BuTus 3abosieBa-
HMSL Yy KuTaiickux mauueHToB ¢ FOMA Obl1o MmokaszaHo, 4TO
STAT4 17574865 G/T- u PTPN22 152488457 G/C-nonumop-

Ta6mmmua 2. Pacnpedenenue wacmom ecenomunos u anneneit STAT4 rs7574865 G/T- u IRF5 rs2004640
G/T-noaumopgusmoe 6 epynnax nayueHmoe ¢ pasHvlMu KAuHuveckumu eapuaunmamu HOHUA
u 6 konmpoavHoui epynne, n (%)
IToka3zarenn Ipynna o0c.ie10BaHHbIX
Korrpoms (n=103) I (n=66) I (n=30) III (n=20) IV(n=10) V(n=20) VI (n=16)
STAT4
CC 65 (63,1) 35 (53,0) 11 (36,7) 8 (40,0) 3(30,0) 11 (55,0) 13(81,2)
GT 34 (33,0) 26 (39.,4) 15 (50,0) 10 (50,0) 5(50,0) 8 (40,0) 3(18,8)
TT 4(3,9) 5(7,6) 4(13,3) 2 (10,0) 2 (20,0) 1(5,0) 0
G 164 (79,6) 96 (72,7) 37 (61,7) 26 (65,0) 11(55,0) 30 (75,0) 29 (90,6)
42 (20,4) 36 (27,3) 23 (38,3)* 14 (35,0)* 9 (45,0)* 10 (25,0) 3(9,4)
IRF5
GG 39 (35,1) 20 (30,3) 7(23,3) 6 (30,0) 1(10,0) 9 (45,0) 4 (25,1)
GT 63 (56,7) 36 (54,5) 18 (60,0) 10 (50,0) 8 (80,0) 9 (45,0) 9 (56,2)
TT 29 (22,1 10 (15,1) 5(16,7) 4(20,0) 1(10,0) 2 (10,0) 3(18,7)
G 141 (53,8) 76 (57,6) 32(53,3) 22 (55,0) 10 (50,0) 27 (67,5) 17 (53,1)
T 121 (46,2) 56 (42,4) 28 (46,7) 18 (45,0) 10 (50,0) 13 (32,5) 15 (46,9)

IIpumenanue. 1 — Bce naumentsl ¢ FOUA; I — FOUA-onuroaprput; 111 — FOUA-B27; IV — FOUA-yBeut; V — FOWMA-nonu; VI — FOUA-cuc;

* — p<0,050 Mo cpaBHEHUIO C KOHTPOJIEM.

Coepemennas peemamonoeus. 2019;13(4):55—60
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Tabnuna 3. Accoyuayus mexncdy noaumopgpuzmom rs7574865 G/T eena STAT4 u puckom
npedpacnosoxcennocmu K FOUA 6 nodepynnax IOHA-oarucoapmpum, FOUA-B27 u IOHUA-yeeum
Ipynna nanuenTon STAT4 G/T
TeHOTHII ajenb
GG GT TT GT+TT G T

Koutpons, n (%) 65 (63,1) 34 (33,0) 4(3,9) 38 (55,9) 164 (79,6) 42 (20,4)
IOUA-onuroapTpur:

n (%) 11 (36,7) 15 (50,0) 4(13,3) 19 (63,3) 37 (61,7) 23 (38,3)

Ol 95% AU 2,03 (0,82—5,02) 3,81 (0,65-21,65) 2,95 (1,18—-7,61) 2,43 (1,23—4,70)

p 0,138 0,076 0,018 0,007
IONA-B27:

n (%) 8 (40,0) 10 (50,0) 2 (10,0) 12 (60,0) 26 (65,0) 14 (35,0)

OIlI 95% AV 2,03 (0,68—5,99) 2,75 (0,23—20,66) 2,57 (0,87—7,88) 2,10 (0,38—4,60)

P 0,232 251 ,094 0,70
IOUA-yBeur:

n (%) 3(30,0) 5 (50,0) 2 (20,0) 7 (70,0) 11 (55,0) 9 (45,0)

Ol 95% O 2,03 (0,43-9,41) 6,19 (0,48—50,20) 3,99 (0,84—25,01) 3,19 (1,09-9,06)

p 0,310 0,087 0,087 0,021

(busmbl gBnsgI0TCS hakTOpaMu TpenpacnoiioxeHHoctr Kk FOUA
[21]. HecMmoTpst Ha HaKOTUIEHHBIE MaHHBIE, poiib STAT4 B pa3Bu-
U mpenpacnonoxeHHoctTy Kk FOUA ocraercst HeogHO3HAUHOM
U3-32 MPOTUBOPEUUBOCTH TMOTYYEHHBIX B Pa3HBIX STHUUYECKUX
nonyJsiiusx pesyiasratoB. D.G. Dimopoulou u coaBT. [22] moka-
371 oTcyTcTBUe accouuauuu 187574865 G/T rena STAT4 u
152476601 rena PNPN22 ¢ npenpacnoioxkeHHocThio K FOVA B
TpeYecKor NMeTcKoil momyasuuu. B mccienoBanum, mpoBeneH-
HoM y nanmeHToB ¢ FOUA B MpaHe, Takke He HaliIGHO acCOIu-
auuu nonumopdusma 187574865 G/T rena STAT4 ¢ FOUA. bo-
siee Toro, y 6onbHbix FOMA 3TOT aienb BeTpeyaicss HECKOJbKO
pexe, 4YeM B KOHTpOJIE, XOTs pas3iudusi ObUIM He3HAYMMbBIMU
(p=0,19; OI11 0,72; 95% AU 0,44—1,17). Hanipotus, ayutens G y
maimeHToB ¢ KOMA oGHapyxuBaics HECKOJIBKO Yallle, XOTsS U
takxke He3HaunMo [23]. E. Gu u coaBr. [24] ipu cTpaTtudukanum
naureHToB ¢ PA B 3aBUCUMOCTH OT 3THUYECKOM MPUHAIIEKHO-
CTU OTMETUIM 3HayuMmyto accouuanuio TT-, GT+TT-renoru-
noB u T- amnens rs7574865 rena STAT4 y eBporieiilieB, a3MaToB,
adpuKaHIIeB 1 JIATHHOAMEPUKAHIIEB. AHAJIN3 TTOATPYIIIT C HAJIM-
yueM win otcyTcTBueM P® u aHTUTEN K IUKINIECKOMY LIUTPY-
muHUpoBaHHOMY Tientuay (ALLLITT) moka3an He3aBUCHMYIO ac-
COLIMALIMIO 3TOro nojaumopdusma ot Haauuuss PO u ALLLIII.
IlpuBeneHHbIe JAHHBIE JEMOHCTPUPYIOT BaXKHOCTb y4eTa STHU-
yeckoro ¢akropa IMpU OLIEHKE accoLMalu MOJIMMOpP(HU3MOB
TOTO WJIX UHOTO reHa ¢ 3a00JIeBaHUEM, TaK KaK XOPOLIO U3BECT-
HO, YTO B Pa3HBIX 3THOCAX MPENPACIIONIOXEHHOCTh MOXKET OBITh
CBsI3aHA C Pa3HBIMU AJIETIbHBIMU BAPUAHTAMU TEHOB.

B pabote GeslopyccKuX aBTOPOB, MPOBEIECHHOM Ha HauboO-
Jlee 3THUYECKM ONM3KOIM HaM CIaBSIHCKOI MOMyJsiuM, Obuia
u3ydyeHa CBsI3b MOJUMOPGU3MOB TeHOB STAT4 rs2004640 u
CTLA4 15742909 ¢ npenpacrojioxeHHOcTbi0o K FOUA y neteit
[25]. BeisiBiieHa nossiiiieHHast yactota amiesiss T rs2004640 mo-
mumopdusma reHa STAT4 y 15 mamumentoB ¢ KOMA-nmonu 1o
CPaBHEHUIO C KOHTpOJIbHOI rpynmoii (p=0,04). ABTopam He
yIaJI0Ch HAWUTHU pa3jinuuii B paCnpOCTPAHEHHOCTHU ajuiesie usy-
YEHHBIX MOIMMOPGU3MOB B Apyrux noarpynmnax FOWMA no cpas-
HEHUIO C KOHTPOJIEM.

B namreM muoTHOM MccieIOBaHUY TIPEICTABIISIETCST MHTE-
pecHBIM OOHapyKeHue accoumanyu 17574865 rena STAT4 ¢ aBy-
ms cyorunamu FOMA: FOUA-B27 (O 2,10; 95% AU 0,38—4,60;
p=0,070) u FOUA-yseut (OLL 3,19; 95% AU 1,09—9,06). B on-

Coepemennas peemamonoeus. 2019;13(4):55—60

penesieHHOM CTeNeHu 3TU 1Ba CyOTUMa SIBSIOTCS aHTUTIOAAMMU 1O
rmaroreHeTHUecKUM MexaHu3mam: it FOMA-B27 xapaktepHO
OTCYTCTBUE ayTOAHTUTEN U TMpeodIagaHue MEXaHU3MOB ayTOBOC-
najieHusi B naroreHese, Torna Kak AH®-1o3uTuBHbIN ouroap-
TPUT C MOPAKEHUEM IJ1a3 SIBJISIETCS] ayTOMMMYHHBIM 3200J1eBaHU -
eM. OOBEeAMHSET 3TU TPYIIIIBI, BO-TIEPBBIX, OJIMTOAPTUKYIISIPHBII
XapakTep 1e010Ta U, BO-BTOPbIX, Pa3BUTHE MEPETHETO YBEUTA, XO-
TS U C Pa3INYHBIMUA KIMHUYECKUMU YepTaMU y Pa3HBIX CyOTH-
noB. [oBoputh 0 crierdUIHOM 7SI JaHHBIX BapraHnTtoB FOUA
XapakTepe BBISBICHHBIX acCOLMALIMI MpeAcTaBIseTcs Mpexie-
BPEMEHHBIM, TaK KaK accoluaruu rs7574865 noaumopdusma re-
Ha STAT4 6bu1 0OHAPYKEHBI U Y MALIMEHTOB C MOJIUAPTUKYJISIP-
HBIM CepOIO3UTUBHBIM BapuanToM IOUWA (OII 1,41; 95% AU
1,06—1,87) [6]. Takke oTMeYeHA ACCOLMALMSI TOTO ITOJIMMOP-
dusma ¢ PA y B3pocibix [3] 1 psimoM ApyTuX ayTOMMMYHHBIX CO-
crosiHuii, Takux kak CKB, cucreMHast ckiiepoaepmusi, CUHAPOM
[IIérpena, BocnaauTe/IbHbIE 3a00JieBaHUsI KUILIEUHUKA U caxap-
HbII 1Uadet 1-ro Tvma, o 4Yem yrnomMuHasaoch Bhiie [2]. OqHako
BBISIBJIEHHBIE acCOIMAllUM TOJUMOP(MHBIX BapuaHTOB TeHa
STAT4 cTaBsT Boripoc 00 OOLIMX TTATOTEHETUYECKUX TpolLieccax U
CUTHAJBHBIX MYTSIX, BOBJICUEHHBIX B MATOTe€HE3 Pa3TUYHbIX M-
MYHOBOCTIAIUTENbHBIX 3a0oseBaHuil. Bece 310 nenaer akTyaib-
HBIM JaJIbHENIIee M3ydyeHre OOHapY>XEHHBIX B3aMMOCBSI3Ei, B
TOM YKcJie B OOJbIIMX KoropTax nauueHToB ¢ FOUA pasnnyHbIx
3THOCOB, MTPOXHMBaOIIKX B Poccun, a Takke yCTAaHOBJIEHUE Xapa-
KTepa CBSI3U aCCOLMMUPOBAHHBIX C 3a00JIeBaHNEM aJUIeNiell ¢ KOH-
KPETHBIM MEXaHU3MOM, K HapyLIEHUIO KOTOPOTO MPUBOIUT HO-
CUTEJbCTBO AaHHOTOo ajutess. C MosiBlIeHWeM TapreTHOM Tepanuu,
M30MpaTebHO BO3IEHCTBYIOLIEH Ha OMpeNeIeHHbIE CUTHATbHbBIE
MyTH, 3HAHWE TaKUX MEXaHU3MOB CTAaHOBMUTCS OCOOEHHO BaX-
HbIM, [TOCKOJIbKY TTO3BOJISIET O0Jiee TOUHO Mmonodparh 3(pheKkTUB-
HOE JIeUeHNe Y KOHKPETHOTO TTallMeHTa, B YaCTHOCTH C OTpele-
JICHHBIM KJIMHUYecKuM cyoturiom FOUA.

BoiBoapl. TakuM 00pa3oM, Hallle MUJIOTHOE MCClIeI0BaHUE
MOATBEPANIO accouannio moaumopdusma STAT4 rs7574865
G/T c puckom pasputust FOMA ¢ olMroapTukyIsipHbIM TTOpa-
>KEHUEM, IJIaBHbIM 00pa3oM [IJIsl BApUaHTa C BOBJIEUEHUEM IJ1a3
1 TTo3UTUBHOCTHIO TT0 AH®D, a Takke 9HTe3UT-aCCOLMUPOBAH-
Horo FOUA c mosutuBHOCTHIO MO0 HLA-B27-antureny. s mo-
numopdusma IRFS5 1s2004640G/T accouunanust ¢ FOMA B poc-
CUICKOM MeAMaTpuYeCcKOi MomnyJsiinu He oOHapyXXeHa.
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HccnenoBaHue He MMENIO CIIOHCOPCKON MOMIEPKKUA. ABTOPBI HECYT TOJHYIO OTBETCTBEHHOCTD 3a TIPEIOCTaBICHNE OKOHYATETb-
HOI1 BepCcUU PYKOITMCH B TlevaTh. Bce aBTOphI MPMHUMAM y4acThe B pa3paboTKe KOHIEMIIMU CTaThU U HalTMCaHUM pykornucu. OKOH-
yaTejibHasi BepCcusl pyKomucH Obliia 0100peHa BCeMU aBTOPaMU.
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