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[HZE] Br RITEMBXoHRMESESEMEY(TAF ) NERKRIKE B2(CPR2 ) B RERSSHSAHRRE L
MR~ (URSA)IEX M., FHik RERISH 96 5] URSA £5(URSA 4 )M 103 fIRHAE M A B EEFRMEFTE . LBRR
FENAEBIEX(XNRE )NINE M, IRE DNA B A B ARXK RN AN R A CPB2 BIZFR M, R AT ERIE
Wik, EBRAMAERBEMEMERNE, FomESATEEMRASS MRIEFRIIER M, R, URSA 4 rs3742264 EMERE
A 19316179 FHRIE R C MR T XS IR (19.8% vs 33.5%.20.3% vs 33.5% ), 22 Bonferroni 351 FOR A S ERBRKIE, £5F
HWHEGITFENX (1Y P<0.05), URSA HE FEAZR rs3742264 GA 35.4% . AA 2.1%F0 rs9316179 GT 36.5% . TT 2.1% , 4> BIHEF XF
BB4A rs3742264 GA 53.4%.AA 6.8%H rs9316179 GT 53.4% . TT 6.8%, HE BN/ HZFHEHITFEX (Y P<0.05), EHALE
DHTFR A, rs2296642-rs7337140(D'=0.91,r2=0.83 ) # rs3742264-rs9316179(D'=1,2=0.98) AR E B AL % (D' >0.9, 2>0.33),
URSA HE R EI4A 4 rs3742264-1s9316179 GGTT ME B Z S T 3T B4 (61°:5%,.vs 39.8%,0R=2.411,95%CI: 1.364-4.263,x>=9.
318,P<0.05), URSA 4 rs3742264 GG #wE /MR A B EE(PAGT)H/PAGT(ADP ) B Z KT rs3742264 GA 1 AA &
(¥ P<0.05), rs3742264 A~ [E)#F g FIB.D-Dimer #1 PAGT(AA VI ZEFITHITFEX (I P >0.05), it EMHEX URSA
ABFTE CPB2 B IR £ 5 M, 153742264 FRIE R A 2 URSA RIPEMERE ,rs3742264 £ R E & PAGT(ADP )RR EZ R,
rs3742264 FAIERE A TI4EFIEE MR TAF KFF M/ MRIDEE |7 FIEH Tk
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Relationship between polymorphisms of thrombin—activatable fibrinolysis inhibitor gene CPB2 and unexplained recurrent
spontaneous abortion LI Xiaoqing, XU Xiaomin.-Department of Gynecology and Obstetrics, Wenzhou People’s Hospital, Wenzhou
Maternal and Child Health Care Hospital, Wenzhou Municipal Key Laboratory of Gynecology and Obstetrics, Wenzhou 325000, China

[ Abstract ] Objective To explore the relationship between polymorphisms of thrombin—activatable fibrinolysis inhibitor
gene CPB2 and the unexplained recurrent spontaneous abortion (URSA).  Methods Peripheral blood samples were collected
from 96 URSA women (URSA‘group).and 103 normal pregnant women (control group). The alleles of CPB2 gene were analyzed
by target sequence capture combined with high—throughput sequencing technique, and identified by MassARRAY system in all
samples. The frequency.distribution of alleles and genotypes in each group, and the linkage disequilibrium of alleles were
analyzed. Results After Bonferroni and false discovery rate correction, the allele frequency distributions of rs3742264 allele A
and rs9316179 allele-C in URSA group were significantly lower than those in control group(19.8% vs 33.0%, 20.3% vs 33.5%; both
P<0.05). There were significant differences in genotype distributions of rs3742264 and rs9316179 between the URSA group and
control.group(P=<0.05). Linkage disequilibrium analysis showed that rs2296642-rs7337140(D'=0.91, r*=0.83) and rs3742264—
rs9316179(D'=1, r*=0.980) had strong linkage disequilibrium(D'>0.9, *>0.33), The combined genotype rs3742264-rs9316179
GGTTW(D'>0.9, »>0.33) was significantly associated with URSA (61.5% vs 39.8%, OR=2.411, 95%CI: 1.364-4.263, x*=9.318, P<
0.05).”URSA subjects with rs3742264 GG had lower PAgT(ADP) levels compared to those with the GA or AA genotype (P<0.05).
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However, there were no significant differences in FIB, D-Dimer and PAgT(AA) among different genotypes of rs3742264 (P >0.05).

Conclusion The SNPs of CPB2 may contribute to the susceptibility of URSA in pregnant women. The rs3742264 allele A may dis—

play a protective effect against URSA. Different genotypes of rs3742264 may be associated with platelet aggregation. The allele A

of rs3742264 may maintain normal plasma TAFI level and platelet function, which is beneficial to normal pregnancy.

[ Key words ] Thrombin activatable fibrinolysis inhibitor Carboxypeptidase B2 Single nucleotide polymorphism  Spon-—

taneous abortion
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plained recurrent spontaneous abortion, URSA ) ¥ JiL K 22
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(thrombin—-activatable fibrinolysis inhibitor, TAFD) K5
L] URSA (A4 52 SO G IR 7K TAFT Al [ IG5 40
URSA ZHBg XG4, TAFT 2 i 5 Ik B2( carboxypep—
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phisms , SNPs ) £ U A 57 45 2R 7R, 0 43 40 rs2146881
(—=438G>A) rs3742264(505A>G )F1 1s1926447(1040 C>
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URSAZH o i ABRHE : (1) R IRy ¥ R i b XN, BE
AR, ORI AL R L5 (2) @l M AEF WA &,
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17 T 7K S, DA RS 6 il A A DG, SNPs A B IfiL
TV GI691A Leiden, &1l A I G20210 A Al
MTHFR C677T %78 . Fifi iJi I 10 % 8 5 2T 4k 25 1 it
(FIB) .D-D %1k (D-Dimer) HlIfil/Mi 5 K 3R 4%
(PAgT)H PAgT(ADP) \PAgT(AA) K-, AHFFE 2R
T AREBAE B Z I, 2l H A F A R .
1.2 Jitk
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123 URSA HIOCEEIN H bR XS R Y  Hbn
BB B R Rk PR R IR 55 A7 BR 28 v
e BB TSR B Bds 5, R SAMiools
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CPB2 SNPs #t [H %I [] FIB ,D-Dimer ,PAgT ( ADP) Fll
PAgT(AA )25 SR ] Mann—Whitney U FBEFIR 5 o 46
KoK AER N a=0.05,P<0.05 H2ESA G H¥E X,

2 #R

2.1 —fBORE PR [R)BR AR U UCESCRN I 7 R A,
il — Rk 22 I TG B L (3 P >0.05), 1F W
£ 1, WMRAHEZAEP HIC o1 .

2.2 CPB2 SNPs FER BRI L0 A0 6 DT
SNPs 17 15, (1s2296642 .rs3742264 .rs7337140 159316179 .
1s2277440 .rs1926447 ) 1E Wi 20 FhAEAE 2851 B fr &
Hardy-Weinberg “F-ffif (P >0.05)., URSA 4 rs2296642

(KSIGALHE N 0.649 )ZE N FEH C \rs3742264 (K I85LHE>
0.873)Z v 3EH A rs7337140 (K B30 HE M 0.630) 25
FEPH G H rs9316179 (KL IR RLRE N 0.844) FE N FE[H C i

1 AR LR
URSA 41 X HR 21 ¢ 8%

A (n=96) (n=103)  x*fH P
AR (%) 3433359 35.16+3.49 1.65 0.687
BMI(kg/m?) 21.91+351 21.74+338 035 0.678
BB R () 2.68+098 2.02+0.15 675 3.043e-09
T () 2.58 +0.87 0 _ {
Z R EEE (%)) 9(9.4) 8(7.8) 0.02 0.879
FENEM(%)] 11(11.5) 9(8.7) 0.16 0.688
IR FE[n(%)] 35(36.5) 36(35.0) 0.0l 0.941
HUR IR DI RBIGRAE (%)) 1(1.0) 1(1.0) )- 1.000
T 2 [n (% )] 1(1.0) 1(1.0) - 1.000
LA RGP L (%)) 2(2.1) 3(2:9) - 1.000
JIEE 2R G [ (% )] 3(3.1) 2(1.9) - 0.674

KEIE 153742264 Fl 19316179 S5 fir ik [ I 5 [K] 72 451 4
ST A PR R Y 25 SR A G

VRN
=1

ML
- &

(L () P<0.05), FENL

AR TN BB . 28 Bonferroni BEF1 FDR L HRK W 3+ 2,
% 2 URSA ZH 5% FE2H CPB2 SNPs B[R / 47 JE R 43 A5
SNP {i 5, PR /S URSA 4 [n(%)] X HRZH [n(%)] OR(95%CI) X ME Py Bonferroni FDR
152296642 TT 5(5.3) 2(1.9) 1.0_(reference )
(291T>C) TC 33(34.7) 24(23.3) 0.550(0.098-3.078) 5.377 0.063 0.378 0.084
cC 57(60.0) 77(74.8) 0:296(0.055-1.581)
T 43(22.6) 28(13.6) 5.488 0.019 0.114 0.033
C 147(77.4) 178(86.4) 0.538(0.319-0.908 )
1s3742264 GG 60(62.5) 41(39:8) 1.0 (reference)
(505G>A) GA 34(35.4) 55(53.4) 0.422(0.236-0.757) 11.075  0.004 0.024 0.018
AA 2(2.1) 7(6.8) 0.195(0.039-0.987)
G 154(90.2) 137(66.5) 9.494 0.002 0.012 0.009
A 38(19.8) 69(33.5) 0.490(0.310-0.775)
157337140 AA 5(52) 2(1.9) 1.0 (reference)
(663A>G) AG 33(34.4) 24(23.3) 0.550(0.098-3.078) 5.141 0.070 0.420 0.084
GG 58(60.4) 77(74.8) 0.301(0.056-1.608)
A 43(22.4) 28(13.6) 5.225 0.022 0.132 0.033
G 149(77.6) 178(86.4) 0.545(0.323-0.920)
1s9316179 TT 59(61.5) 41(39.8) 1.0 (reference)
(678T>C) TC 35(36.5) 55(53.4) 0.442(0.247-0.791) 10229  0.006 0.036 0.018
cC 2(2.1) 7(6.8) 0.199(0.039-1.004)
153(79.7) 137(66.5) 8.734 0.003 0.018 0.009
: 39(20.3) 69(33.5) 0.506(0.321-0.798)
12277440 CC 37(38.9) 57(55.3) 1.0 (reference)
(753C>T) CT 50(52.6) 37(35.9) 2.082(1.150-3.768) 5.943 0.051 0.306 0.084
TT 8(8.4) 9(8.7) 1.369(0.485-3.868)
124(65.3) 151(73.3) 151(73.3)
66(34.7) 55(26.7) 1.461(0.951-2.245) 009 0083 0.4%8 0-100
151926447 CC 61(63.5) 72(69.9) 1.0 (reference)
(1040C>T) CT 30(31.3) 29(28.2) 1.221 (0.661-2.256) 1.969 0.378 1.000 0.378
TT 5(5.2) 2(1.9) 2.951(0.553-15.753)
152(79.2) 173(84.0) 173(84.0)
40(20.8) 33(16.0) 1.380(0.829-2.297) 138 0215 1000 0215
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2.3 CPB2 SNPs #GIA AT /3HT  152296642-157337140
(D'=0.91,7=0.83) Fll rs3742264-1s9316179 (D' =1, 7=
0.98) M R & A SE T (D' >0.9,7°>0.33) ., URSA 4%
TIZH 4 1s3742264-159316179:GGTT #il % i 3 & T 1F
H2H (61.5% vs 39.8% ,0R=2.411,95%CI:1.364-4.263,
X’=9.318, K IEJ5 P<<0.05), £ LEE 3.

2.4 URSA 41 CPB2 SNPs /~[a] 3 R 5[] ifil #2485 45 25 5
AT 153742264 GG #5715 #4 PAgT(ADP)JK-F- 2k 78.0
(72.8~83.6)%, 43 AL T 1s3742264 GA Fl AA #E4F %
i1 81.7(76.5~86.8)% F1 82.65(78.80~86.50)% , # i —
DA A AR S AR PAT(ADP)KF-25 57
ALt X (P=0.037) (& 1), rs3742264 /N [m]H e Al
/8] FIB.D-Dimer £ PAgT(AA) 1) 22 S35 T4 1127 X
(¥ P>0.05), HAl SNPs A[RFEKEI[E] FIB .D-Dimer
PAgT(ADP)FI1 PAgT(AA)) 2= ¥ e giitm L (¥ P>
0.05),
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M~£TR R GG A 200 E 200, 7 MAR R R A
EAAEHTT , TAFL A SR LFE S AR H C AR5
I3 PR A R 0 L D) R, IR R B0 ] AR S 80 T
WERAE R, H TAFI £l v 45 UE T3,
SXoF I A1 %) T 8 68 10 ) BE TG i 2 IR 1, Knol 26 PIA]
Legnani 5545351t a7 2 5 2 KA URSA 513K TAFIAH
KeMErHr 0, B3] URSA H34 vh TAFI K B & KT
TE# NBE, 5 B BE TAFI AT I URSA & KUK
ElDanasori 25} B -4k A\ RE TAFT HEERRIE K& PL, B
P AT YRIIEE I~ 2T A A1 (R EF RS TR A i ik K
V- TAFT A4 21 24 2 Rt = 0 0 T 1L, ik 2 i 488
FEAM AT A A T I R, R R AR . B,
W2 CPB2 FEH A 05 M 23S M i EBHIER S TAFI
WAL HEILTE T G TE BRI A 2 B DA e,
ARG R U™ A [ UbR HE , 2R FH H BR 7 512k
JP 7 R AT i, X s X B 96 5] URSA
A 103 4 1E 5 G4 58 2 CPB2 R T 43 A 3

100 - P=0037 HH, rs3742264 F1 rs9316179 2540 3k PR A1 3k K U 45 5 /3
el — FiTEW AL 2 5 8% (Bonferroni <0.05, FDR<0.05),
5 . | | 153742264 A(OR=0.490) 1 19316179 C(OR=0.506) 5
é: 7 ; —— URSA PR S GG, BA TRIPVERT. #57is3742264-
S o0 | L 159316179 GGTT(OR=2.411)ZcHE URSA S KUK .45 155
- 60— s FIEHR Lotk Horb, 1s3742264(505G>A ) F5( Alal47Thr

b RAE 159316179 (678T >C) Hy [7] X 58 A% (SIFT FI
P T | Polyphen2 Filil| 2y R 4 98 75 ), 1s3742264 Fl 159316179
GG GA AA

URSA 4 153742264 P/
Bl 1 URSA 2] rs3742264 3L H B B E PAT(ADP) /KA
b

3 it
TE A R i TR T R A 0

TE R RS , ZE X — R AT BOEE ML HL ] S5 5 | e iY G 4573k
A G ST RE kG n] 530 URSA, 11 TAFI X} Jayé

HERESR P (D'>0.9,7>0.33), Fi, FATIA IR
TR 159316179 FEWLH S0 A1 25 5, 1M 19316179 Jf
RNEAWGRZEN . Arauz 2025 Bl CPB2 LK 28551
AR BEAS LA (358 I AN ET RS, AR TAFT (17K
ERHEZAMEAR BB R . Santos S Wang %}
MK B BT 9T 2 0, rs3742264 (505G >A) 5 I3
TAFI K- EAT i A G 4571 153742264 S50 5L 1A A
NHE TAFT K-S 2 5 THEHT G AL AR 1T Masini 2807

% 3 URSA 4 5% B84 CPB2 SNPs &1 FLR FIZH & 43 HF

LA FHAIH A URSA 4 [n(%)] Xt I [n(% )] OR(95%CI) X1 PiE Bonferroni FDR
1§2296642-157337140
TTAA 3(3.1) 2(1.9) 1.629(0.266-9.966)  0.006  0.674 1.000 0.683
TCAG 55(57.3) 76(73.8) 0.477(0.262-0.866)  6.010  0.014 0.084 0.028
CCGG 32(33.3) 23(22.3) 1.739(0.928-3.261)  3.003  0.083 1.000 0.683
153742264-159316179
GGTT 59(61.5) 41(39.8) 2.411(1.364-4.263) 9318  0.002 0.012 0.012
GATC 34(35.4) 55(53.4) 0.479(0.271-0.846) 6499  0.011 0.066 0.028
AACC 2(2.1) 7(6.8) 0.292(0.059-1.441)  1.581  0.172 1.000 0.260
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X R ARH] URSA AHE CPB2 B 5 4~ TAFT KA1
K SNPs 7 S5 A6 & B, 505G >A 1 1583A>T 5 URSA
B R A S ARG AT 13742264 SRR A T] g 4R
B2 TAFT K, JER#AIK URSA KRR % . & A104r
153742264 5 URSA & AR AH CHE 5 & B, 13742264
GG 3 PAZT(ADP) /K- 3K T rs3742264 GA FIAA
B . AMEIL TAFT 43 A0 28 P TAFT RN 1
TAFI. Urano &0 Ifil/IMi IR TAFT TIfg I £5 iR 4R,
IS TAFT o] 2 2 i /)N A 28 48 I 7 i A2 P 3 i
TR AR LI IR 3 % o 1T Dempsey 255941 &2 & 1k
W= B 4-7 B /MR RE G 48, FRR AT IR K
i) URSA Hi# PAgT(ADP /K- i K T - i IR i )
[) URSA & . $Eut, AT rs3742264 07 HEH A
A ZEREIE S MK TAFL ACE RN/ MR RE , A R T 1E 5
TR

25 L nd, BATRHEMMBIX URSA otk cPB2 %A
() SNPs Z34fr & B, TAFT &5 URSA B AMHeME, Hili T
AT REA T 5/ G475 R B0 8 RE /N T 0.8), — T
AT B NI RAEAS X S G485 SR A T I0IE , o) — 7 Thl e 22
A6 10 5 45 B PR HERE A TAFL /KO, WS R 9875 2 75
S TAFL PLEFE TR, AT ki b DX I R URSA ¥R
SR HE AT SRR
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