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(MEFHHEKRFOLEFR SARAR. ABEFEXESR " PEFR, 0K 014040,
PREFEHRBRFOKREFRE —WEERELRA, &% 014010)

THE BM 5T PROSI EF PR 2 A1 (SNP) 5003k i X DU AR K EF = (RSA ) KB R Z [ AR, 77k

TR RSA FE 3 K IR 158 BiIVE M se st g, e A S & M C YUk B — 075 ;6 FH 3R A mpaE X 0 — PRI
F Bt B 2 251k (PCR-RFLP) H AT PROS1 H:FH 1s13062355 ,rs6441600 Fil 1512634349 f7 #4738 H 4350 . 5% FHAE 54k Lo-
gistic FIIA43HT PROS1 LK = Fft SNP 5 RSA &/ KU MG, &R RSA BHFMEN S hust mag-M G4 TR (P <
0.05) ; PROSI SNP 1513062355 7€ S PRI T 5 RSA K9 KUK AHDG . 5 #54F TT FE IR 83 LA, #541 CT + CC ZE R RV 3
RSA &5 XU F R (OR =0.398,95% CI-0.249 ~0.638) . SNP 1s6441600 1512634349 5 RSA 114 % %5 W% J6 ¢ Bk . 7F PROSI
1513062355 . rs6441600 ,rs12634349 ¥ 7 (BRI b | BRI C-C-C fE AL 22 A G2 7 X (P <0.05) ; = By A2 T B A
1513062355-156441600-1512634349 5 RSA A KA G, 518 PROS1 SNP 1513062355 A G5 40 3k dth X I % <o Pk RSA %
KU ; PROST 1513062355 156441600 , 1512634349 Y BAARL C-C-C AR T RSA &9k KU ; = BB rs13062355-rs6441600-

1512634349 932 HAEFITE RSA (Y & A= v BA B [RI3506
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Jﬁéﬁﬂé, /Eji‘@{}ﬁ F': (recurrent spontaneous a-
bortion, RSA ) I R KB Wi 2 Tt B R o kA4
B At B AT AN T 2 EE R — AR IR
Fopr e xR RSA S48 W) — B gL 4 7 2 Ik
KL b 28 TR AR IR 2% o RSA & I A #F R AR
ZRE, WE5E” Y F W, AR FRRES (prethrombotic
state, PTS) M H-SEH K WM €5 RSA KINAF
FEWE TG, AL PTS J& 45 BE ML DUt L) X 47
FR G A5 DG L DR B o 17T 25 ) A i AR TS 70 35
AL

TEFCE DU NAE T, HUEEE F 5 b 2 i WY
BB PTS 88 Wi AR T HE U M S
(proteinS,PS) . H C(protein C,PC) PrEE I fE- I
( antithrombin-TT, AT-T0 ) 3& M., H & PS &
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PROS1 & [H 4t i 2 A= 28 K AR M 22 208 2R 1 g
J5 VERIE AL PC O BY IR FAEPLEE - 2F i h
RAEEEPANER, BF7E W], PS T T R Sk
ZREBHE KA RSA — KUK %, PROST K
HR AT R 2 A P (single nucleotide polymorphisms,
SNP) A E-5 AR TE AU DIAOED . Rk, iR
WHRFEALSL X PROST 2 255 RSA £ K
Krr9JE 3, i RSA WIS T #20b8 1

1 #MeERZE

1.1 fRBIER S HHCAFTE S s 5 5% R A
WAREER, LA a0 =0.05 ffi 1] PASSIS. 0 iH5EFEA
KIS RLHE R 80% , e 245 FE AN A HEBR A e, S e 42
T 2019 4E 10 H—2023 4F 4 H7E41 3k BE 24 B s — R
JBEERE L2 MY 158 191 RSA %k RSA 41,158 il fg
FRIAZ hy Xt B, ISR 2 359 DU B, RSA 4
PARE. O LR 28 R RES kA 2 R LL A
SRR R4 RSA iz Wrbrie " ;@
ERPEE 5 5 I Bk A HERR AR R I ; B HERR
HALA BAEIRES )R . RSA HHEG bR . © BT YL s,
RS @ IR B IR IR D BE 5 R T g
ANEEEN WD RE SR 5 Q) MRS M hi AR LR
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BESE H B e PP ; @ B85 TC AR W L 5+
O RRZAITC I s | R s L EE D T oy e —
N TR DN V= ol R ) P U Vs S (s IS
Do H LR g5 . 2024 /R FH A S 1013
1014 5,

1.2 FHi&

1.2.1 HAREZ PIS fF&mARE AN 057
RO I WF I BB RIS N SEAS A5 B, 25 1 il
RSA ZH A6 FRZH BT A BF S X4 2 ml EDTA $i & Ifil
FHT DNA #2I, 4705 B T - 80 CUKFEIR1F; REE
3 ml FORKFR B BT EE A i % AT-T0, PC \PS i,
B FHE 4% A ACLTOP 750 %4 [ Shk A , 513
HHEZS % AT-T1I5 K 80.0% ~120. 0% ,PC i
P 70.0% ~ 140.0% , PS % ¥ N 63.5% ~
149. 0% ,

1.2.2 PROSI A B SNP #9i2# AAN  HIE
PROSI #3% SNPs [ sz i " 454 2 EE R4
Y ARAF B A SNP 204 & ( NCBI, hitps ;. //www.
ncbi. nlm. nih. gov/snp/ ) BN B A5 B, T4 ARl 68
5 W A S 1) 113062355 (T/C) | 16441600 ( C/
G) .rs12634349 (C/T) =4~ 45% SNP (tagSNP) 1E K
AT 22 AL AL T8 EDUBE AR e /N aE AL
BEPRU A >5%

1.2.3 g A F 40 DNA $2IR A o I ik 3
P2 DNA $2 B & (b s RAR AR LB A BR A
) PREEUE 78 X 52 A1 JE] 156 P AL DNA |, FF 3k bs A fif
H Nanodrop one/onec AICICEETT (FRER R BN
A BRA ) AT BE 2 EEAS TN, 260 nm FT 280
nm P NG FLIETE 1.8 ~2. 0 Ju B N A FEAAT
HUiEER BB REAR

1.2.4 ARSA RHAREEEE RN - B
B K £ B % (polymerase chain reaction-restric-
tion fragment length polymorphism, PCR-RFLP) £ K
XFAME I DNA #4736 438 PROST &7 £33 149
750 M PCR P B2 a0 & 1 iR, 514903 i primer
premier 5 et y Hﬂ’:‘EIﬁE%I%ﬁ( i ) likghZe]
FRAFIA A, PCR KA 25 pl AR, 417 DNA
itR 2 wl, b #5451 pl(5 pmol/L),12.5 pl

2 x Taq PCR mix,8.5 pl ddH,0, PROSI rs13062355
{715 PCR 451 .94 C HAE M 3 min;94 CAEE 30 s,
66 CiB -k 30 5,72 °C % 30 5,30 DMEH; &5 72
°CH#EfH 7 min, PROSI rs6441600 . rs12634349 {i i
PCR 4544:94 CHiZEVE 3 min;94 C7Z8E 30 5,64 C
1Bk 30 5,72 CHEM 40 5,30 DEH; )5 72 °C 4E
15 min, PCR F=W)£8 2% By WGk e oL YR i 7
HIEBL, RFLP SN R HC 10 pl % .1 pl 10 x NE
buffer 3 pl PCR Zlifb= 4 .0.5 wl FR &4 UG
5.5 wl ddH, 0, D=4 it 2% 0505 0 e i i
PRIEATHE R B3 50 4% SNP 57 .51 90 5 BR i Y
VIBGS R A, B0 IE RFLP 45 S v ik | B dL
TEOA 7] 5 PR L 25 S A AR AR 64T Sanger M7, 4%
PR 9 DD U0 B L 25 B e Bt Lk 2,

# 1 PROS1 EE & SNP 5|45 % % PCR F=#K &

Tab.1 Primer sequences and PCR
product size for each SNP of PROS1 gene

PCR product

SNP Primer sequence (5'-3")

size (bp)
F:AGAGAGGAAGGAAGGAAGGAGC 315
R:TGGGAACTGTTCTTCCGGCA
F.:TACCCTCACTTTGTGATCCAGAGATTC 279
R:TAGTGTGCCTATTTTGAAGGTTTGGG
F:AAGCCACAAAGCCCCATC 394

R:AGTGTCTTGCCCACCCCT

513062355

6441600

rs12634349

1.3 Sit=4&E  AHOCEdE A SPSS 27. 0 {4
AT AT AL P A PR AR TG I IR AN IE 53
FH x x5 R, R ST FEAR ¢ 46 50 40 Bt FLAE X B4
M RSA Hh A 25, MRS IE Y &
¥4y BF XF MR 40 PROS1 i [H SNP rs13062355 .
156441600 Fl 1512634349 {3/ 55 K A 40 A 2 B 45 &
Hardy-Weinberg 35t f% V- fiif . & HIHE 25 1 Pk Logistic
[958 OR 15 5 95% CI FeiPAb a3t ik |
PR Bk S 4 MELRLT PROST 25 RSA &
kg JRUISE 1) ) S 5 ] s 1 3 20 b A5 S T WU (akaike
information criterion, AIC) VL & D1 i 3 {5 & ¥ W)
(bayesian information criteria, BIC) 2R PEA A [7] 15t
B BRI GO0 R, 38 (/N R A 2

%2 PROS1 EF& SNP HEsYI &4 REEVIF=Y F &

Tab.2 Restriction conditions and restriction product fragments of each SNP in PROS1 gene

SNP Restriction enzyme Temperature (°C) Time (min) Fragment of product (bp)

1513062355 Bsml 65 40 TT.315;CC;211,104;CT;315,211,104
156441600 HpyCH41V 37 60 CC:279;GG:224,55;GC:279,224 55
rs12634349 Sfel 37 60 CC:394;TT;274,120;CT 394,274,120
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FERERY, ffi ] SHEsis 3014 347 3% B P i 1 BpL {4
R ETIF A4S R s R X2 W 7 B 4E 715 3 B
SNP-SNP 122 B AE H J2& 75 i RSA &k KU R &%
DG 7 N g £ i O e S R B I S R N
TR H Bonferroni 2 8 AL IE, P <0.05 A
ZREGHE L,

2 #R
2.1 RSA AS5XRAFMRLLE FRFEGESH
A, F BRZH ZE AR 0% 4 (30. 58 £2.89) % RSA 4%

IHAERE M (30.48 +3.12) %, A b 2 R LG

2R X (1=0.299,P>0.05)

2.2 RSA A53ERA PC.PS AT-MEMA L
RSA 4 PS AT- MG PR T X IR, 22 R A Seit

R (P<0.05) 4] PC M A 7 st it

#3 RSA A53HA PC.PSAT-IEMELE (% 2 £5)
Tab.3 Comparison of PC, PS and AT-III activity
between RSA group and control group (% ,x +s)

Number

Group PC PS AT-

of cases
RSA 158 90.91 +£17.10 71.89 +18.98 92.21 +£12.83
Control 158 93.59 £16.27 80.19 £17.55 95.56 £11.37
t value 1.426 4.037 2.460
P value 0.155 <0.001 0.014

2.3 PROSI1 E[E%& SNP B PCR &R i HAHN
5149 %t Br 47 FE AR 36 R 41 DNA #F 47 PCR % ),
PROSI #£[X SNP rs13062355 . rs6441600 ,rs12634349
) PCR P9 B 40 1R 315,279 394 bp, WL 1,

2.4 PROS1 ERE % SNP & PCR-RFLP, Sanger il
FE&R  PROSI F:[H SNP rs13062355 ., rs6441600 |

bp M I 2 3 4 5 6 7 bp bpM 1 2 3

315

e S AT U N N
NONONOWNOO
SOOOOOOOO

==L
NONONOUNOD
COOOOOOOO

4

1512634349 4351 28 N V) fif§ Bsml, HpyCH41V | Sfel fiff
YIJE , S PE vk 4t S WL 2, K I 9T o 5 il D) 45 AR
5 Sanger I 725 35173 R AU FE X, 45 SR — 3, SNP
1513062355 156441600 A 2 [ U ¥, SNP rs12634349
R AE [ s 1 D 3

2.5 AEEEHEET PROS1I EE SNP 5 RSA %
R HIX R 7EXT R4 PROST £ 3 P2 &
PEQ7 25 3 K Y 53 A5 £F 5 Hardy-Weinberg 35t 1% °F-
(rs13062355 :* =1.924, P =0. 382; rs6441600 ;> =
0.076, P = 0.963; rs12634349.y* = 0. 053, P =
0.974) .

TE AT KM REAS o SNP 1513062355 47 5 76 4L
PR H AR T A5 R RSA AR KU AH G
2 Bonferroni 15 1F Ji7 , SNP 113062355 i j5, % | A
SR R St AR TT/CT 43 A iR 5 RSA 1A
Kk, 2R A G L (P <0.05), Hf @k
R AIC A1 BIC B A/, i R, #5447
CT + CC & [FI R 8 3 L4547 TT 2k R AL 9 fR 3
RSA & 9% XUF& ik ( OR = 0.398,95% CI.0.249 ~
0.638); M 41 [A] PROSI 3t [l SNP rs6441600 .
1512634349 FEA RIS AL AT [ 3 R 3 53 A 22 5% 6
Giitar i X, 5 RSA A WU ANAHOG , WK 4.,

2.6 PROS1 EFEHBEEE RSA XFERKEHXFR

%F PROS1 HE K =~ SNP gk 47 i i A - 167 23 A,
1513062355 5 rs6441600 (LOD =4. 41,7 =0.062) .
rs13062355 5 rs12634349(LOD =5.27 ,r* =0.087) .
156441600 5 1512634349 (LOD =1.16,* =0.018) Z
[ETIBE S 0 1 G 3 B S ) R N R /N T O
1513062355 . rs6441600 ,rs12634349 =i s #4784
PRRIFYEE T 53 B 45 FR AR B 5 RSA & 95 AU A9 #H G
P, AR R TE 8 B AT C-C-C BLiARRL R

5 6 7 bp bpM 1 2 3 4 5 6 7 bp

394
279

== DN N
NONOUNOWNOD
OCOOOOOOOO

B 1 PROS1 E[RE SNP rs13062355,rs6441600 . rs12634349PCR 31 7= 49 H3 ik &
Fig.1 Electrophoresis of PROS1 gene SNP rs13062355, rs6441600 and rs12634349PCR products
M: 50 bp ladder; Al —6: PCR product of SNP 1s13062355; B1 —6: PCR product of SNP rs6441600; Cl1 —6: PCR product of SNP rs12634349;

A7, B7, and C7: Negative controls.
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bp M 1 2 3 4 5 6 7 bp bp M 1 2 3

DI N

§
3
g 104

5 6 7 bp bpM 1 2 34 5 6 7 bp
i

b 394

279 330 274

224 1% 120
108
5509

2 PROS1 E[F SNP rs13062355 . rs6441600 ,rs12634349 #1717~ 4 F ik B
Fig.2 Electrophoresis of PROS1 gene SNP 13062355, rs6441600, rs12634349 digestion products
M: 50 bp ladder; Al -2,3 -4.,5 -6 SNP rs13062355 TT,CC,CT genotypes; A7: PCR product of SNP rs13062355; B1 -2,3 -4,5 -6 SNP
1rs6441600 CC,GG,CG genotypes; B7: PCR product of SNP rs6441600; Cl —2,3 —4,5 —6:SNP rs12634349 CC,TT,CT genotypes; C7: PCR product

of SNP rs12634349.

A

B 1 = 2
cC f GG
J’ J|I I| AN A nII ¢ f\
| I / A N (1 L 3

/ \ | | I\ / HR

AV f VR / J ' f |
Y P A A TRRY,

C

E 3 PROS1 EZ SNP rs13062355, rs6441600,rs12634349 7=l Fr &
Fig.3 Product sequencing at SNP rs13062355,rs6441600 ,rs12634349 of PROS1 gene
A SNP rs13062355 TT, CC, CT genotypes; B: SNP 1s6441600 CC, GG, CG genotypes; C: SNP 1512634349 CC, TT, and CT genotypes.

P2 BT RSA 19 & 42 KBS ; T-C-T  T-G-T Wi Fh Bt
RTINS 2, 3800 T RSA W &N, 422 &
MIE 5, AR T C-C-C 5 RSA 4 KHk, 2R A4
R (P <0.05), WW#ES,
2.7 SNP-SNP %t RSA X m X ZE/EA S
ARSI AP S B % PROST JE (19 =4 SNP
TP HAE AT, 3RS SURHIE — B feo K MER %
B 28 HOBE R = By AR AL (1s13062355-
1s6441600-1512634349 ) 7E RSA 1Y % A= KUK R A7 7ESE

HAEH, ZRAESITHFEX(P<0.05), lLEo6,
3 g

MR B 22 B A 3R iR R4 P B =) , S, b
B M3 A o 21 V% 2R 0 A I T s D R
TSR AR 1) A 5 1t PR VI VI, X, ot 384 1T A
o DAL 70 2T 24 45 1 I8 T DA K Bt o PR 1 0 A A B
%, X 2 AL 2 PERE T B KRR, T SO R A1 e
Jok it A4 A4 S R AR SRRIG N o AR K AR AE IR A 1M
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*4 TREBEEEMET PROSI EE SNP 5 RSA £ EXBAXBESHT [ n(%) ]
Tab.4 Association analysis between SNP of PROS1 gene and the risk of RSA under different genetic models[ n( % ) ]

SNP Genetic model Genotype Control group ~ RSA group P value P value® OR (95%CI)"® AlC BIC
rs13062355 Co-dominant TT 45 (28.5) 79(50.0) 1 430.202  445.225
CT 90(56.9) 60(38.0) <0.001 <0.003 0.379(0.231-0.622)
CC 23(14.6) 19(12.0) 0.043 0.129 0.477(0.232-0.978)
Dominant TT 45(28.5) 79(50.0) 1 424.790  439.813
CT + CC 113(71.5) 79(50.0) <0.001 <0.003 0.398(0.249 -0.638)
Recessive TT + CT 135(85.4) 139(88.0) 1 439.546  454.569
CC 23(14.6) 19(12.0) 0.547 1.000 0.817(0.422 -1.582)
Hyper-dominant  TT + CC 68(43.0) 98(62.0) 1 428.494  443.517
CT 90(57.0) 60(38.0) 0.001 0.003 0.460(0.292 -0.725)
rs6441600  Co-dominant CC 97(61.4) 110(69.6) 1 437.555  452.578
CG 53(33.5) 42(26.6) 0. 140 0.420 0.690(0.421 -1.130)
GG 8(5.1) 6(3.8) 0.434 1.000 0.642(0.212 -1.948)
Dominant CC 97(61.4) 110(69.6) 1 437.388  452.411
CG + GG 61(38.6) 48(30.4) 0.114 0.342 0.683(0.426 -1.095)
Recessive CC +CG 150(94.9) 152(96.2) 1 439.562  454.585
GG 8(5.1) 6(3.8) 0.560 1.000 0.721(0.241 -2.163)
Hyper-dominant ~ CC + GG 105(66.5) 116(73.4) 1 437.992  453.015
CG 53(33.5) 42(26.6) 0.168 0.504 0.709(0.435-1.156)
1512634349  Co-dominant CC 52(32.9) 40(25.3) 1 437.556  452.579
CT 76(48.1) 80(50.6) 0.317 0.951 1.308(0.773 -2.214)
TT 30(19.0) 38(24.1) 0.131 0.393 1.634(0.864 -3.094)
Dominant CC 52(32.9) 40(25.3) 1 438.116  453.139
CT +TT 106(67.1) 118(74.7) 0.182 0.546 1.401(0.854 -2.299)
Recessive CC+CT 128(81.0) 120(75.9) 1 438.550  453.573
TT 30(19.0) 38(24.1) 0.246 0.738 1.381(0.801 -2.384)
Hyper-dominant  CC + TT 82(51.9) 78(49.4) 1 439.841  454.864
CT 76(48.1) 80(50.6) 0.799 1.000 1.060(0.677 -1.660)
*: P value corrected by Bonferroni; b, The factors of age and AT-III activity were adjusted.
%5 PROSI EFH{EE RSA EfRHHEXME [n(%) ]
Tab.5 Association between haplotype of PROS1 gene and RSA [n(% ) ]
Haplotype RSA group Control group x> value P value P value® OR (95% CI)
C-C-C 20.15(6.4) 40.86(12.9) 7.783 0.005 0.040 0.459(0.262 -0.801)
C-C-T 45.29(14.3) 51.72(16.4) 0.505 0.478 1.000 0.855(0.554 -1.318)
C-G-C 5.34(1.7) 12.83(4.1) 3.179 0.075 0. 600 0.406(0.146 —1.128)
C-G-T 27.23(8.6) 30.59(9.7) 0.215 0.643 1. 000 0.880(0.512 -1.512)
T-C-C 123.62(39.1) 105.43(33.4) 2.265 0.132 1.000 1.283(0.927 -1.776)
T-C-T 69.95(22.1) 48.99(15.5) 4.551 0.033 0.264 1.550(1.034 -2.321)
T-G-C 10.90(3.4) 20.88(6.6) 3.303 0.069 0.552 0.505(0.239 —1.068)
T-G-T 13.54(4.3) 4.70(1.5) 4.409 0.036 0.288 2.964(1.026 —8.567)
*: P value corrected by Bonferroni.
&R 6 SNP-SNP ZEEM 5 RSA KRHIHEXESHT
Tab.6 Association analysis between SNP-SNP interaction and the incidence of RSA
Model Training accuracy Testing accuracy CV consistency P value
513062355 0.607 6 0.607 5 10/10 0.054 7
1513062355 -rs6441600 0.619 6 0.5756 8/10 0.054 7
1513062355 -1s6441600-1512634349 0.641 0 0.606 2 10/10 0.001 0
T R B R AR A S RSB SRR R 2R R E R R SRR A

8 G LA T A2 BT B8 I 7 OB ) g
&1k PTS 55 RSA Z[AI 5 2 i A HAARO -
AEME PS B = S i PROST L [H 728 25|56 Y

I PN A DX 3l % I e B 2 46 7, PROST FE A
FANFELZNL SR MBI R, Hi,
PROSI 3[R P& 7 Bl T $e v o5 & AR R AR,
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FEARPT ST PS /WG S 3L PS BRZAEN L AR, .
I SR

PROSI W& FIXIEH Z BN REZ 405"
K P rs13062355 | rs6441600 | rs12634349 = i F
PROS1 JEH & F X AUAR% SNP A RE 5 # ik i #
e A 2, B R E WA A — s % 0
1513062355 7EH [E DU A AT 25 RSA TG 3
KB, R, A BF 5% %6 B rs13062355 | rs6441600 |
1512634349 3t 3 A~ ZAVEAL S 1713k Hi X RSA
K9 KB B

ARSI 28 I R 5 X B HE g, RSA 41 PS,
AT- MM B, AL B 22 S A it L, 5 2Z 0T
AR FE 4 AR A A IR AR S | AT-TIT 35 1 45 P AR
)5, PROS1 SNP rs13062355 5 RSA & 5 XU 4
K HEHE CT + CC LAY B Hhialy TT JEF A
R RSA L KA , 28 Bonferroni IS5 , 22 540
HaoilE X, HL, 7Rk M X PUE A, 5t
R TT Fb#, PROSI rs13062355 LKA CT + CC 7]
AEJE RSA KA 5 Xu et al” 78 H T
EAREF X SNP rs13062355 5 RSA & A= JoAH e 1k
(IBIFTE 45 AR , W] BE A2t T AN [R) L XN E ) 38 4%
25 b FRE AR B 25 R, fE AR BF5E P, SNP
rs6441600 | rs12634349 5 RSA Y & A= KU 27 6 %
BT Wu et al > HIFFEIAN rs6441600 128782 &
R BE 2 S HUMATE K, rs12634349 (1) 58728 454 Kk
PRI DU il # TR B — AR TR 2R (HAS TR B AN
JEFERSA AR IR E , IS5 A7 e 22 5 0]
AE2 H TR B 45 R AN ]

TEZREFE BRI HT PROST J R Z2 25 M7 o5,
1s13062355-1s6441600-1s12634349 F4 1 (14 244 71 %
SNP-SNP 52 HAE A, 253 /R B AL C-C-C mIgE &
F 3 HBIX RSA 1 & AR 5 B IR T RSA 1Y & 9 X
B, [RIAE, = BRI AE RSA Y & A2 77 76 28 AR
H1,32 B0 PROS1 ZER AT HE R RSA 1) 5 LA,
IR AWFFERIL T = Fh tagSNP 1 R WFFE 07 15, 9146
S 43 HT PROST Fk PR B 3 A A7 %6 2 o 1) S AR 7 2%
R} SNP-SNP &2 HAEF 5 RSA & A KU A G
ELIE] SNP £ PN 7 - DX )8 42 e S) R 5 [R 3R 38 1 oK R
P, HEEATIIRE AT A B8 T #2225 67 o5 4 ] 37
PR e S BRI LS, 550 AR A2
HERIEfG 2R TG 2F B U E L, 75 22 K EEA
IYRZRIIE, R, J5 PR 4K 223 AT 1513062355 7
F RSA By JEAEM IR FI PROST RN & Fh 28
PEAR AR A S M e SR SRR 3R 8 M AR TR B, i
— P BIE SNP XA HAE S RSA KA R

(3]
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Association between PROS1 gene polymorphism and

recurrent spontaneous abortion in Baotou Han population
Zhao Pingping'? ,Wu Di’,Li Dechun®, Wang Yanguo®
(' Graduate School ,” School of Basic Medicine and Forensic Medicine ,* Nursing School , Baotou Medical College ,
Inner Mongolia University of Science and Technology ,Baotou 014040
*Dept of Laboratory Medicine , The First Affiliated Hospital of Baotou Medical College,
Inner Mongolia University of Science and Technology ,Baotou 014010)

Abstract Objective To investigate the association between single nucleotide polymorphism (SNP) of PROSI
gene and recurrent spontaneous abortion (RSA) in Baotou Han population. Methods 158 RSA patients and 158
control subjects were selected as the study subjects, and the activities of protein S, protein C and antithrombin-Ill
were measured. The rs13062355, rs6441600 and rs12634349 loci of PROS1 gene were genotyped by polymerase
chain reaction-restriction fragment length polymorphism ( PCR-RFLP). Non-conditional Logistic regression was
used to analyze the correlation between three SNPs of PROSI gene and the risk of RSA. Results The protein S
and antithrombin- Il activities of RSA patients decreased significantly (P <0.05). PROS1 SNP rs13062355 was
associated with the risk of RSA under the dominant model; compared with genotype TT, patients with CT + CC gen-
otypes had a reduced risk of RSA (OR =0.398, 95% CI . 0.249 -0. 638) ; SNP rs6441600 and rs12634349 were
not associated with the risk of RSA (P >0.05). In the haplotypes constructed by PROSI1 1513062355, rs6441600
and rs12634349 , Haplotype C-C-C was statistically different between the two groups( P <0.05). The third-order
interaction model rs13062355-rs6441600-rs12634349 was associated with the risk of RSA. Conclusion PROSI
SNP rs13062355 may be associated with the risk of RSA in Han women in Baotou area. Haplotype C-C-C of PROS1
rs13062355, rs6441600 and rs12634349 reduces the risk of RSA. The third-order model rs13062355-rs6441600-
rs12634349 interaction has a synergistic effect on the occurrence of RSA.

Key words protein S; PROSI ; single nucleotide polymorphism; recurrent spontaneous abortion; PCR-RFLP; as-
sociation study
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