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Association of HLA-G (rs1063320) gene
polymorphism with recurrent pregnancy loss
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Recurrent abortion, or miscarriage, is defined as pregnancy loss before 20 weeks’ gestation and is different from infertility.
Commonly two or more pregnancies are lost spontaneously. The human leukocyte antigen (HLA) has been linked to many
diseases. The HLA-G gene polymorphism may have an impact on pregnancy outcome.

Objective. To study the association between the HLA-G (rs1063320) gene polymorphism and recurrent pregnancy loss (RPL).
Patients and methods. This study included 100 women with RPL aged 20 to 45 years (a study group) and 50 age-matched
healthy women with at least two successful pregnancies and normal blood pressure (a control group). Women with normal blood
pressure, endocrine disorders, infections, and anatomical defects were excluded from the study group. All samples and data
related to the studied cases were obtained from private clinics of genealogists between 2019 and 2022. Peripheral blood
samples were obtained from patients and healthy controls. DNA extraction was done using the Promega Extraction Kit. PCR
was then performed using the Amplification Refractory Mutation System (ARMS) to amplify the gene region specific for the
HLA-G (rs1063320) single nucleotide polymorphism (SNP).

Results. The frequency of CG, GG, and CC alleles was higher in women with RPL than in healthy controls. The frequency
of CG allele in the study group was 18% compared to 8% in the control group, which was statistically significant (p < 0.05).
Conclusion. A high association was found between the HLA-G (rs1063320) gene polymorphism and RPL.
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Accouuvauyua nonmmopdusma reHa HLA-G (rs1063320)
C NPUBbLIYHbLIM HEBbIHAaLULMBaHUEM 6epPeMEeHHOCTU
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MpvBbI4HOE HeBblHalLMBaHWe 6epemeHHocTM (MHB) onpepenseTcs kak noTeps ABYX W 6onee 6epemMeHHOCTel noapsn
Ha cpoke A0 20 Hep. YCTAHOBNEHO, YTO B NaTOreHe3e pasnunyHbiX 3a60neBaHnn 3Ha4YUTENbHYIO POrb UrpaeT HapyLUeHne 3KC-
npeccun 4enoBe4ecKoro nevikouuTapHoro aHtureHa (HLA). Kak nokasanu nccnegosanus, nonmmopdunam reHa HLA-G MoxeT
OKasblBaTb BMSHME Ha UCXO[ 6EPEMEHHOCTMU.

Llenb. M3yyeHune ceasm nonumopduama reHa HLA-G (rs1063320) n MNMHB.

MauuneHTbl M MmeToAbl. B ccneposaHme 6binu BktodeHsl 100 xeHwwmH ¢ MHB B Bo3pacTe ot 20 go 45 neT (rpynna necnemo-
BaHMs) 1 50 COOTBETCTBYIOLLMX UM MO BO3PACTY YCMOBHO 3[0POBbIX XEHLUMH, UMEBLLUX HE MEHee [ABYX YCNeLLUHbIX 6epeMeH-
HOCTel B aHaMHe3e W HopMarnbHOe apTepvanibHoe AasrieHve (rpynna KOHTpons). M3 rpynnbl MCCNefoBaHNs UCKTHOHanunch
nauneHTKn ¢ HopmarnbHbIM apTepuanbHbiM AaBfieHUeM, 3HAOKPUHHBIMU 3a6051eBaHNAMU, UHADEKLMAMU 1 aHATOMUYECKUMN
dedekTamn. Bece 06pasubl M AaHHbIe, OTHOCALLMECS K UCCedyeMbIM Ciy4asMm, Obin Mony4eHbl B YaCTHbIX FreHeanornyeckmx
KnuHukax B nepuog ¢ 2019 no 2022 r. Y naumeHTok o6enx rpynn 6binm B3aTbl 06pasubl nepudepuyeckon Kposu. Beigene-
Hve OHK nposogwnu ¢ nomolybio Habopa “Promega Extraction Kit”. 3atem npoBogmnu nonvmepasHyio LEMHYK peakuuio
¢ ucnonb3doBaHveM TecT-cuctembl “Amplification Refractory Mutation System (ARMS)” pns onpegeneHvs 0gHOHYKNeoTUAHOro
nonumopduama (SNP) rena HLA-G (rs1063320).

Pe3ynbratbl. Y xeHwuH ¢ MNHB yactota Bctpevaemoctu annenent CG, GG 1 CC 6bina Bbille, 4eM Y NaLMEHTOK KOHTPOSIbHON
rpynnbl. Yactota BcTpevaemocTtu annens CG B rpynne nccnegosaHnsa coctasuna 18% no cpaBHeHuto ¢ 8% B rpynne KOHTpO-
ns (p < 0,05).

3akntoyeHune. O6HapyxeHa BbiCOKasa accoumaumsa mexgy nonmmopdmamom reHa HLA-G (rs1063320) m MNMHB.
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Introduction

The human leukocyte antigen (HLA) is considered as an effec-
tive component of the immune system. The genes encoding HLA
are located on chromosome 6. HLA-G is one of the immune
checkpoints and is not involved in antigen presentation. The gene
encoding HLA-G has a limited number of polymorphisms, mostly
in introns [1]. It has been found to play a protective role in relation
to the maternal immune system, as placental cells express
HLA-G. Many studies have attempted to prove any association
with diseases [2]. Recurrent pregnancy loss (RPL) is viewed as
an important problem affecting pregnant women, and many fac-
tors play a role in this issue [3-5]. Numerous studies have been
conducted on the role of the immune system in RPL. Various inter-
actions of immune system cells may affect tolerance to embry-
onic antigens, resulting in pregnancy termination [6]. Abnormal
expression of these genes is associated with many clinical prob-
lems during pregnancy, including RPL and pre-eclampsia [7, 8].

The aim of the study was to examine the association bet-
ween the HLA-G (rs1063320) gene polymorphism and RPL.

Patients and methods

This study included 100 women with RPL aged 20 to 45 years
(a study group) and 50 age-matched healthy women with at least
two successful pregnancies and normal blood pressure (a control
group). Women with normal blood pressure, endocrine disorders,
infections, and anatomical defects were excluded from the study
group. All samples and data related to the studied cases were
obtained from private clinics of genealogists between 2019 and
2022. Peripheral blood samples (3 mL) were obtained from pa-
tients and healthy controls and collected in EDTA tubes. DNA
extraction was done using the Promega Extraction Kit. The poly-
merase chain reaction (PCR) was then performed using the
Amplification Refractory Mutation System (ARMS) to amplify the
gene region specific for the HLA-G (rs1063320) single nucleotide
polymorphism (SNP). The volume of PCR reaction mixture was
25 pl: 10 pl of master mix, 4 pl of forward primers, 4 pl of reverse
primers, 2 pl of template DNA, and 5 pl of nuclease-free water.
The PCR program (40 cycles/10 minutes) was as follows: two
denaturation steps (95°C/5 minutes, followed by 95°C/1 minute),
annealing (58°C/1 minute), primer extension (72°C/1 minute);
post-PCR electrophoresis step (1.5 % agarose gel, 75V for
1 hour) and gel documentation.

Primers of HLA-G (rs1063320) SNP: IDT, USA

HLA-G (rs1063320) (IF): TTAATACAGAAGTAAGTTATAGCT

CAGAGC

HLA-G (rs1063320) (IR): TCTCTGTCTCAAATTTGTGCTC

The expected C allele was 245 base pair (bp.) and the G allele
was 178 bp.

Two outer primers:

HLA-G (rs1063320) (OF): ACTGTGGAAAGTTCTCATGTCTT

HLA-G (rs1063320) (OR): ATTTTCTGTAGTGTGAAACAGCTG

These two primers were 423 bp.

Statistical analysis
Statistical analysis was performed using SPSS 20.0. A p-value
of less than 0.05 was considered statistically significant.

BBepeHue

Cuctema 4YenoBeYecKux fenkoumTapHbix aHtureHoe (HLA,
Human Leukocyte Antigen) — BaxxHas 4acTb UMMYHHOW CUCTEMBI,
KOTOpasi KOHTPONMPYETCH reHaMn N NoKanuayeTcs Ha 6-n Xpo-
mocome. HLA-G, HeEKaHOHMYECKNIA YENOBEYECKUIA NnerkoumTap-
HbI @aHTUreH 1-ro TMna, SBNAETCA OAHOM U3 KOHTPOSbHBLIX TOYEK
UMMYyHUTETA U He yyacTByeT B npe3eHTauuu aHTureHa. [eH,
koampytowmi HLA-G, MMeeT orpaHuM4eHHOE 4MCNOo MNONUMOp-
¢13mMoB, B OCHOBHOM B WHTpoHax [1]. lNpepnonaraetcsa, 4TO
HLA-G o6ecne4mBaeT MIMMYHHYO TONIEpaHTHOCTb Moaa u MaTe-
pW, NOCKONbKY MaTEPUHCKUE KINETKM IKCMPECCUPYIOT MOSIEKYbI
HLA-G. Bo MHOruMx nccnegoBaHusix npeanpuHUMannch nonbITky
JoKasaTb Hanuuue Kakon-nnbo accoumauum nonmmopduama
reHa HLA-G c pasnu4yHbiMn 3aboneBaHusamu [2]. MNpuBbl4HOE
HeBblHaLMBaHWe 6epemeHHocTn (MHB) ABNAeTCA BaXHOW Npo-
6nemMon, 3aTparvBatollet 6epeMeHHbIX XEHLUMH, B peLLUeHUn
KOTOPOW urpatoT ponb MHorve dakTtopbl [3-5]. lMpoBeaeHsbl
MHOFOYUCIIEHHbIE UCCNeaoBaHUs Poi UMMYHHOW CUCTEMBI
B [NHB. Paanu4yHble B3auMOaencTBus KNETOK UMMYHHOW cuUcTe-
Mbl MOFYT HapyLLaTb TONEPaHTHOCTb MaTepu K aHTUreHam no-
[a, 4TO NPMBOAMUT K NpepbiBaHUIo 6epeMeHHOCTU [6]. AHomarnb-
Has akcnpeccus reHa HLA-G cBa3aHa co MHOMMMW KITMHUYECKN-
MW NaTonornaMu. BO Bpemsi 6epemeHHoCcTH, Bkntodasa MHB wu
npesknamncuio [7, 8].

Llenb — n3yyeHune accoumnaumm Mexagy nonmmopdnamMmom reHa
HLA-G (rs1063320) n MHB.

MauueHTbI M MeTOoAbI

B nccneposanue 6binn BkntoyeHbl 100 xeHwuH ¢ NHB B BO3-
pacte oT 20 go 45 net (rpynna uccnegoBaHus) n 50 cooTBeT-
CTBYIOLLMX UM MO BO3PacTy YCMOBHO 340POBbIX XEHLUWH, UMEB-
LIMX He MeHee ABYX YCNeLUHbIX 6EepeMEHHOCTEN B aHaMHe3e 1
HOpManbHOe apTepuanbHoe AasfeHue (rpynna KOHTpons).
M3 rpynnbl nccnefoBaHns UCKIOHYaUCh NaumeHTKn ¢ HopMalsib-
HbIM apTepuasbHbIM OaBfeHneM, SHOOKPUHHBIMK 3a60neBaHns-
MW, MHPeKUMaMM U aHaTommnyecknmmn gedektamm. Bece obpas-
Ubl M JaHHble, OTHOCALLUMECS K MccrnegyemMbiM crydasMm, Obiim
Mony4YeHbl B YaCTHbIX TMHEKONOMMYECKUX KIMHUKAxX B Mepuos
c 2019 no 2022 r. O6pa3upl nepudepnHeckorn kposu (3 mn)
6bINN MOMy4YeHbl OT NauMEeHTOK 06enx rpynn u cobpaHbl B Npo-
6upku ¢ OOTA. Buigenenne AHK npoBoamnu ¢ nomMoLLbio Habo-
pa “Promega Extraction Kit”. 3atem nposognnu noniMmMmepasHyto
uenHyto peakumio (MUP) ¢ ucnonb3oBaHvem TeCT-CUCTEMbI
“Amplification Refractory Mutation System (ARMS)” gns onpepge-
NIEeHNst OfHOHYKNeoTuaHoro nonmmopduama (SNP) reHa HLA-G
(rs1063320). O6bem peakumoHHor cmecu gns MLUP coctaenan
25 Mk 10 MK MacTep-Mukca, No 4 MKI Kaxaoro n3 npsmbix U
obpaTHbIX Npanmepos, 2 MK WabnoHHoW (ncxogHow) OHK wm
5 mkn Bogbl, cBo6oaHOM OT Hykneas. MNMUP (40 umknos / 10 MuH)
NpoBOAMIN NO CreayoLLen nporpaMmMe: Asa 3tana geHartypa-
umm (95°C — 5 muH, 3atem 95°C — 1 MWH), OTXXUI npanmMepos
(58°C — 1 MuH), anoHraums (72°C — 1 MuH). AnekTpodopes npo-
Boamnu B 1,5%-M arapo3Hom resne B TedeHue 1 4 npu Hanpsxe-
Humn 75 B.

© WapatenscTBo «[uHacTus», 2023
Ten./thakc: +7 (495) 660-6004, e-mail: red @ phdynasty.ru, www.phdynasty.ru



Accouunaums nonumopguama reHa HLA-G (rs1063320) ¢ NpUBbLIYHLIM HEBbIHALLUMBAHUEM GEPEMEHHOCTH

Association of HLA-G (rs1063320) gene polymorphism with recurrent pregnancy loss

Table 1. Characteristics of RPL in the study and control groups
Tabnuya 1. Xapaktepuctuka NHB B uccnegyemsix rpynnax

Parameters / [lapameTpei

Cpok camonpon3BosbHOro abopta, cpesHee 3HadeHne (SEM)

**p<0.001;, " p<0.01.
SEM - craHpaptHas owumbka cpegHero. NF — faHHble 0TCyTCTBYIOT.

Study group / 'pynna ncenegosarus (n = 100)

Maternal age, years / 20-29
BospacTt naymeHTok, net No. (45)
Number of participants, Mean (SEM) / 24 (+0.6)
KonnyecTso naymeHTok, cpegHee (SEM) -
Number of miscarriages, Mean (SEM) / 15 (20.3)**
KonnyecTBo camonpon3BosibHbIX abopToB, cpeaHee 3HaqeHne (SEM) R
Week of miscarriage, Mean (SEM) / 12 (20.8)

Control group / pynna koHTpons (n = 50)

30-39 40-49 20-29 30-39 40-49
No. (40) No. (15) No. (25) No. (15) No. (10)
32 (+0.4) 41 (20.7) 24 (+0.6) 30 (£0.7) 40 (+0.9)

27 (202" 43 (:0.8)" NF NF NF
13 (0.5) 14 (x0.8) NF NF NF

Results

A pattern of RPL was found both in the study group (women
with more than two miscarriages and gestational hypertension)
and in the control group (women with at least two successful
pregnancies and normal blood pressure). A strong significant as-
sociation (p < 0.001, p < 0.001 and p < 0.01) was revealed be-
tween the number of abortions in the study group within age
groups 20-29, 30-39, 40-49, respectively, compared to healthy
controls as shown in Table 1.

The frequency of CG, GGand CC alleles was higher in women
with RPL than in healthy controls. The frequency of CG allele in
the study group was 18% compared to 8% in the control group
(p < 0.05) (Table 2).

In three samples, gel electrophoresis showed bands corre-
sponding to 178 bp (base pair) for the G allele and 245 bp for the
C allele, indicating a mutation (G>C). A 423-bp-long wild-type
fragment was identified (Figure).

Discussion

In the present study, the frequency of CG, GG, and CC alleles
was higher in women with RPL than in healthy controls. The fre-
quency of CG allele in the study group was 18% compared to 8%
in the control group (p < 0.05). The ARMS-PCR method used in
the present study is standard and is applicable for the detection
of different types of mutations in various diseases. In gel electro-
phoresis, bands corresponding to 178 bp for the G allele and
245 bp for the C allele were detected, indicating a mutation
(G>C). A 423-bp-long wild-type fragment was identified. These
findings indicate an association between the HLA-G (rs1063320)
gene polymorphism and RPL combined with gestational hyper-
tension. Alterations in the HLA-G pathway can strongly influence
the immunological balance during pregnancy, leading to miscar-
riage [9]. Gene expression during pregnancy can be controlled by
many mechanisms. One of them is epigenetic, which is influ-
enced by a combination of the maternal-fetal and environmental
factors [10]. HLA-G play a role in inhibiting NK cells and cyto-
toxic T lymphocytes, and the number of T regulatory cells has
also been found to increase at the maternal-fetal interface. In the
tumor microenvironment, HLA-G may play the same role [7].
A study conducted in 2019 showed that the HLA-G gene expres-
sion was decreased in patients with RPL in comparison with
healthy controls [11]. These results differ from other studies
showing an increased expression of HLA-G gene [12]. In a study
conducted in China in 2022, some HLA-G gene polymorphisms
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Table 2. Frequencies of CG, GG and CC alleles in the study and
control groups

Tabnmya 2. Yactora BcTtpeyaemoctn anneneu CG, GG m CC
B MccneayembIX rpynnax

HLA-G Study group / Control group/  p-value /
(rs1063320) alleles / lpynna lpynna p-3HayeHve
Annenv reHa HLA-G ncene[oBaHms KOHTpOJISi

(rs1063320) (n=100) (n=50)

CG 18% 8% 0.01
GG 9% 6% 0.07
cC 5% 4% 0.1

Figure. Patterns of HLA-G gene in three gel electrophoresis samples.

PucyHok. MaTtepHbl akcripeccun reHa HLA-G B Tpex o6pasLax resb-
anekTpogpopesa.

Mparimepbl ansa SNP reHa HLA-G (rs1063320): IDT, USA
HLA-G (rs1063320) (IF): TTAATACAGAAGTAAGTTATAGCT
CAGAGC

HLA-G (rs1063320) (IR): TCTCTGTCTCAAATTTGTGCTC
Oxwnpaemas gnuHa annensa C coctaensna 245 nap ocHoBa-
HWi (n.0.), a annena G — 178 n.o.

[Ba BHeLUHWX Nnpanmepa:

HLA-G (rs1063320) (OF): ACTGTGGAAAGTTCTCATGTCTT
HLA-G (rs1063320) (OR): ATTTTCTGTAGTGTGAAACAGCTG
[nvHa paHHbIX Npanmepos cocTtasnana 423 r.o.

CraTucTMyeckui aHanus

CTtaTuCTNYeckuii aHanu3 npoBOAMIICA C MWCMONb30BaAHUEM
nporpammbl SPSS 20.0. Paznnyus cuymtanu cTatucTMYeckn 3Ha-
YumMbiMKM Npy p < 0,05.
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were found that may play a role in pregnancy outcome [13]. The
HLA-G (rs1736933) gene polymorphism was associated with
RPL in a study performed in Azerbaijan [14]. Levels of HLA-G in
the serum of women with threatened abortion were lower than in
healthy women [15]. Some HLA-G alleles may affect the likeli-
hood of pregnancy problems, while polymorphisms in the 3'UTR
may not [16].

Conclusion

A strong association was found between the HLA-G gene
polymorphism (rs1063320) and recurrent pregnancy loss.
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Pe3synbTaTthbl

3akoHoMepHocTb MHBE 6bina BhisiBNeHa kak B uccregyemomn
rpynne (keHWwuHbl ¢ 6onee YeM OBYMS CamMONpPOU3BOSIbHbIMU
abopTamMn U recTaumoHHON rMnepTeH3nen), Tak U B KOHTPOJb-
HOWM rpynne (KeHLMHbI C He MeHee YeM ABYMS yCneLuHbIMy be-
PEMEHHOCTAMM U HOpPMasibHbIM apTepuasnibHbIM AaBJIEHNEM).
YcTaHoBNeHa CTaTUCTUYECKU 3Ha4mMMas Koppensaums (p < 0,001,
p < 0,001 n p <0,01) MeXZY KONMMYECTBOM CaMOMPOU3BOJSIbHbIX
abopToB Yy MauMEHTOK B BO3pacTHbIX rpynnax 20-29, 30-39,
40-49 neT COOTBETCTBEHHO, NO CPABHEHMIO CO 300POBLIMU XXEH-
WwmHamm (tabn. 1).

YacTtota Bctpevaemoctu annenent CG, GG n CC 6bina Bbiwe
y XeHwuH ¢ THB, 4eM y nauueHTOK KOHTPOMbHOW rpynmbl.
Yactota BcTpedaemoctn annena CG B rpynne uccnegosaHust
coctaBuna 18% no cpaBHeHWO C 8% B rpynmne KOHTpons
(p < 0,05) (tabn. 2).

B Tpex o6pasuax renb-anekTpodope3 nokasan nosocskl,
cooTeeTcTBYIOWMe 178 n.H. (Napa HykneoTuaos) ans annensa G
n 245 n.H. gnsa annena C, 4yto ykasbiBaeT Ha myTauuio (G>C).
BbisiBneH parMeHT «amkoro» tuna gnuHow 423 n.H. (PUCYHOK).

O6cyxpaeHue

B HacToswem uvccnepoBaHMmM YacToTa BCTpPeYaemocTu
annenen CG, GG n CC y xeHwuH ¢ NMHB 6bina Beiwe, 4em
y MaLMEHTOK KOHTPONBHOW rpynnbl. YacTtoTta BCTpe4YaeMocTu
annensa CG B rpynne uccnepgosaHus coctaesuna 18% no cpas-
HeHuio ¢ 8% B rpynne KoHTpons (p < 0,05). Metog ARMS-PCR,
WCMONb30BaHHbIV B UCCNEQOBaHMM, ABMAETCHA CTaHAAPTHLIM U
NPUMEHUM ONS BbIABNEHUS PasfinyHbIX TUMOB MyTauun npu
paanuyHbix 3a6onesaHusax. MNMpu npoBegeHnn anekTpodopesa
6bIn 06HapYXeHbl MONOChI, cooTBeTCcTBYOWME 178 N.H. Ang
annensa G un 245 n.H. gnsa annensa C, 4To yka3biBaeT Ha Hanm-
yne mytaumm (G>C). lMpu 3tom 6bIN BbIABNEH parMeHT
«ONKOro» Tuna onunHon 423 n.H. MNMony4YeHHble AaHHble CBUAe-
TENbLCTBYIOT 06 accoumaumm mexgy nonMmopdumsamom reHa
HLA-G (rs1063320) u lNMHB B co4yeTaHun C recTaumoHHOMN
runepTeH3nen. IameHeHua B akcnpeccumn reHa HLA-G moryT
OKasblBaTb CUINbHOE BO3OEWCTBME HA WMMMYHOSOMMYECKNI
6anaHc Bo BpeMs 6epeMEeHHOCTH, NPUBOAA K CAMOMNPOUN3BOJb-
Homy abopTy [9]. Skcnpeccus reHoB BO BPeMsi 6EPEMEHHOCTH
MOXET KOHTPONMPOBaTbCA MHOrMMM MexaHuamamun. OfuH
N3 HUX — INUrEHETUYECKUN, Ha KOTOPbIN BANSAET coYyeTaHue
MaTepUHCKO-heTanbHbIX B3aUMOOENCTBUA U SKOSIOMMHYECKMX
dakTopos [10]. N'eH HLA-G BoBne4veH B NpoLECChbl MHIMBUPO-
BaHUA NK-KNeTok 1 UMToTOKCMYeckux T-numdountoB. Takxe
6bIS10 YCTAHOBJIEHO, YTO KONMYECTBO PErynATOPHbIX T-KNeTok
yBENMYMBaETCH B CUCTEME «MaTb—Nnof». B MUKpPOOKpYXeHnn
onyxonu reH HLA-G MOXeT BbINOMHATb Ty Xe yHKumio [7].
WccnepnosaHue, npoeegeHHoe B 2019 r., nokasano, 4To y na-
uneHTok ¢ MNMHB akcnpeccusi reHa HLA-G 6bina CHUMXeHa no
CpaBHEHWIO C rpynnow KoHTpons [11]. OTn pe3ynbtatbl OTNM-
yalTCsa OT OaHHbIX APYrnx UCCNefoBaHWA, B KOTOPbIX 3KC-
npeccua reHa HLA-G 6bina noebiweHa [12]. B uccneposa-
HuKn, nposegeHHoM B Kutae B 2022 r., 66111 O6HApPYyXeHbI
HekoTopble nonMMopduamel reHa HLA-G, koTopble MOryT
BNUATH Ha ucxod 6epemeHHocTu [13]. Accouunauma nonmmop-
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du3ma reHa HLA-G (rs1736933) ¢ MNHB 6bina yctaHoBfeHa
B MccnegosaHuu, nposegeHHoM B AsepbangxaHe [14]. Kon-
ueHTpaums reHa HLA-G B CbIBOPOTKE KPOBM NALMEHTOK C Yrpo-
301 npepbiBaHUA 6epeMEHHOCTU 6biNa HUXE, YeM B KOHTPOJTb-
Houi rpynne [15]. HekoTopble annenu reHa HLA-G MoryT noBbl-
waTb BEpPOSiTHOCTb OCJIOXXHEHHOrO TeYeHuUs 6epemMeHHOCTH,
B TO BpeMs KakK nonmMmopduamsl B 3'-HeTpaHcimpyemon obna-
ctn (3'UTR) — He moryT [16].

3aknovyeHue

O6Hapy>eHa BbIpaXeHHas Koppensauus mexgy Monmmop-
n3mom reHa HLA-G (rs1063320) 1 NpuBbIYHBIM HEBbIHALLMBA-
HMem 6epemMeHHOCTU.

BnarogapHocTu

ABTOpbI BbipaxaroT 611aroqapHoCTb BCEM MMHEKosIoraMm, oka-
3aBLUUM MOMOLLb B MpefocTaBieHny JaHHbIX 4J11 HACTOALero
MNCCrIe[o0BaHms.

WNHdpopmaumsa o puHaHcupoBaHUUn
DuHaHcupoBaHue faHHOV paboTbl He MPOBOANIIOCH.

NHcdopmuposaHHoe cornacue
lpy npoBeneHun uccnefoBaHunsi 60 M0YHEHO UHGHOPMU-
poBaHHoOe cornacue nayneHTos.

WUHdopmauums o coaBTopax:

Moxammepn A. Anbaxaxv, 6akanasp MeauLnHbl U 6aKanasp X1pypruu,
accucTeHT Kadbeapbl xmpypriv MegmumMHCKOro Konnemxa Yuusepcuteta bacpbl,
Bacpa, Npak

E-mail: mshtiway99 @gmail.com

MxcaH MappaH Anb-bagpaH, kaHaMaaT Hayk B 0611acTi remaTtonoruu,
npenopaeaTtesnb kadeapbl NATONOrMYeckon aHaTommm MeguumMHCKOro Konnemxa
Anb-3axpa, bacpa, Upak

E-mail: ihsanmardan @ uobasrah.edu.iq

ORCID: 0000-0001-7187-7107

Azap X. ®apagX, MarucTp Hayk B 06n1actm MUKpo6uonorum, spad
JTa6opaTopum cry>x6bl 06LLECTBEHHOr0 3apaBooxpaHeHus, Cyneimanus, Npak
E-mail: azadhfaraj@yahoo.com

121



