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HWE.BI R SH2BL AR 8 AN S HERE AR EE R FTRIA X R, FiE  HIR 164 4]k 45k
Ji % (GDM) % % F2 130 4 $5dt B E5 B4z, KA A B B S S RABE A BN SH2BL A B A, 5 H 4
MrAaX e R TA 5 GDM 48 SH2B1(rs4788102) A I GA & 5 GG A4k, £ 7 A 4uit 5 & L[OR=1.531,
(95%C1:1.093,2.374)P=0.04], A 512 B4R & 5 G F4 A B9 F sk, £ 74 %3t 3 & L [OR=1.436, (95%ClI :
1.091,1.972)P=0.01], GDM %8 GA+AA XA A& 5 GG AR A, £FA %t FE L [OR=1.699, (95%Cl:
1.185,2.479)P=0.02]. GDM 28 GA+AA KRR T I540 ZBEH b 7 F A AL BAEA IR ik ) R AR5 40
GG AR A E , £ F A%t FEL(P<0.05), £ Logistic &2 54 27, GA+AA LB B 45488 &0 2 ik
BERRABHEAZVARE £, 4it  SH2BL(rs4788102) & K % AW T4 A GDM #—A 2 BAx &, Kl Fda
A AL E, TR T GDM & 4 K64 T

S JEMRAE R SH2BL A B % A IR B E AR

hE 4SS, R714.252 XEABRIRAD: A

Association of SH2B1 gene polymorphism with
gestational diabetes mellitus

Gui-xia Sun, Ning Wang, Hong-xia Zhang, Shao-gin Yang
(Department of Obstetrics and Gynecology, Huaihe Hospital of Henan University,
Kaifeng, Henan 475000, China)

Abstract: Objective To investigate the relationship between SH2BI gene polymorphism and insulin resis—
tance in patients with gestational diabetes mellitus (GDM). Methods Totally 164 GDM patients and 130 normal
pregnant women with impaired glucose tolerance were selected. The SH2BI genotype was detected by poly—
merase chain reaction -restriction fragment length polymorphism and then the clinical data were analyzed.
Results There was significant difference between the GA and GG genotypes of SH2BI (rs4788102) in the
GDM group [OR =1.531, (95% CI: 1.093, 2.374), P=0.04]. There was significant difference in the A allele
frequency and the G allele frequency in the GDM group [OR =1.436, (95% Cl: 1.091, 1.972), P=0.01]. In
the GDM group, the GA and AA genotypes were significantly different from the GG genotype [OR = 1.699,
(95% CI: 1.185, 2.479), P=0.02]. BMI, TG, leptin, and HOMA-IR were significantly different between the
GDM patients with AA or GA genotype and those with GG genotype (P < 0.05). Logistic regression analysis
showed that GA and AA genotypes were the risk factors for HOMA -IR elevation. Conclusions SH2BI
(rs4788102) gene polymorphism may be a susceptible locus of GDM, which could be used to predict the risk
of GDM in pregnant women.
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WHAEEE YA G, SH2 i 8 1 (SH2 adaptor protein,
SH2B1)J2— M5 543+, 2 5 K (Leptin) JE S &R
LR N ZIRE S REE, WATRY RN
SH2B1 HuiZ H IR Z A TE S ML e 2 RACHTAH G,
K WFoE B 4IRS, GDM B 5 1 i5 105 5 5 A1
FBA, AHRIE BAEHETT SH2BL(rs4788102) 3 [N £ 45
£ 5 GDM fC & , AT R I R 12 W GDM 1) & 95 XL
B P — AR
1 #MERE
1.1 #MRIEK

VEHL 2014 4F 4 H -2015 4F 9 H 75 g A 1
TS B 7 Bk T2 4552 8 L™ AR A ) 22 24 ~ 28 [
MR 47 50 g BT 4r (sugar screening test,GCT),
1 h 1A (blood glucose, PG)=7.8 mmol/L 47 100 g
Wi 05 (oral glucose tolerance test,OGTT), #%
23 15 1B (fasting blood glucose, FPG)F1 1.2 3 h
PG i, Z MURAS 4B A= Fh2=) (55 7 i)
2010 4F 3 [E B IR 25 25 KT GDM Y2 Wb e «
MDFPG=5.3 mmol/L; @1 h PG=10.0 mmol/L; 32 h
PG=8.6 mmol/L; 3 h PG=7.8 mmol/L, 24 ;& =2
27k GDM, ANV 2 22K ) Al GDME, AR 4
ZWibRiE GDM &4 164 1] (GDM 4H), 4F#% 25 ~ 38
% V14(27.69 +4.02) % ;430577 4 39 ~ 42 J&] 11
(39.87 + 1.69)J# ., I GDM £H £ 130 44i](Non-GDM
41),4FU% 25 ~ 38 &, F-1(27.96 £3.99) % ; 43I 4
JH1 39 ~ 43 J&,3F-1(39.39 + 2.07) A . A Zidxt4:
B2 S HEBR AT IR G T DA St Il B R
PR s T T R B A I RS R A TR
F= R 22 53U, B NBEDTIC AR R IR )R
1.2 WRFZE
121 ME5EA A4k (7600-120
A, H A Hitachi 22 /] ), HLUKF (KA62NV0O £ , il ]
Siemens A F] ) KR 55 2 ELOHLIMINISPIN 74, 78 [
Eppendorf 2% H ), #% & £ 11l 5 {) (170- 2525E-
DU #!, 3¢ [ BIO-RAD 78 H) ), 5 4 il 4% 52 1z ( poly-
merase chain reaction,PCR) 4" #4 1% (9700 %, 3%
ABI /A, B /K K[ (DYCP-31BN #4, Jb 5t
AN—AXERT ), Bt 5 F Gt (Tanon 3500 %Y, [+ ff
KR AR A] ).

DNA 2 H0H & (3¢ Promega A= #1170 24
F]),PCR Master Mix(fiI1& K Fermentas 2\ ] ), Bsh-
FI ]WYIEE (b3t NEB 22 H] ), DNA Marker (Ki%E %4

Y TRERABRAT]), 258 8 5 F 00 & (R R
TR TRERARAFE)
1.22 —GRFH A ARIGFNE  HEEREF
HEAH AR T 0 SR 2 IR G A AR08 B e R I
KA HE%(body mass index, BMI)&E, = # shHi Hit
JEL KL, 0 AR AR AR, A A I S
JHTE B (total cholesterol, TC) K = Mt H i (Triglyc-
eride, TG); 5k /&5 %% A 2K 11 IE [ 1 Chigh
density lipoprotein cholesterol, HDL-C) . &% R
F & (low density lipoprotein cholesterol, LDL-C)
FFPG; Ab2E Rtk 25 i R (fasting in-
sulin, Fins) ; AR AR A 0 i R A R 5 2R PR 55K
(homeostasis model assessment-insulin resistance,
HOMA-IR ) ; i EK S 73 W2 a6 1200 5 Leptin.,
123 DNA #H B ArA 2 ml, >R 3 K 20
DNA PR 4 4l G 42 HL DNA, S50 LR TR
I DNA Fyve B Fnali B, 46 2 25K A260/A280=1.8,
BT -40°CUKFRR IR
124 3line s FRBAHCSCIRBCTS 14, H s
AR TR PR F 6 . R H] Light Scanner
Primer Design X415 i1 SH2B1 (rs4788102) % [A 4
AL G, BRI/ By 6514, PCR IEm 5]
¥7.5'-CTGAGCATGCGTAACTACGCTCGTGCATACG
GTC-3', Ju 5|4 .5'-TCGTACTAAACGCAGCACCG
ATCA-3',
125 H®ART R PCRYMIKRE N 25 pl, H
H1 54 5 wl PCR Mix,2 u taq & iF 1751404
0.5 wl, 1wl LC Green #11 | DNA #itlz, F4m
AMZEIK . SH2B1(rs4788102 )%k K4 44 [ 7 : 95°C
WS 2 min, 95°CAE 1 30 5,56 °CiE k 30's, 72°C #E
fi 45 5,94°C7E 1 30 5,30°CiR k 30 s, 3 40 MR
J& 73°CHEAH 5 min, BRI UIEE A BshF1, B PCR
P10 w L FESA 2%B e MEEE I Tk IRE 2
BEYL A, SEAMIE SHOULEE PCR 474, 350 HARR 7
PEo AEITY IS E ABlL AT A iE—2HER
T PR 4y B 25 5L | Bl HILE B 109% FA A A FH L 4200
P AT Sk
1.3 HitFEFHE

¥ 53 SPSS 19.0 it TR BRIy
B+ FREZE (X 2 5) R, L ek 50, R IE A /0 A Bk
DL i (o3 R ) F , HIHES BB 5 ; T4
TR AR R T X 2 e o AR KRR Hardy-
Weinberg Pk 5o . FEPH 225 MX0T GDM B AT
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VEERS , 45 - SH2 BL 3k [ £ 25 S5 4R UR MR PRR IO AR DM 5

AN TR 2140 Logistic [B1UH4347 , 328 2 A6 1
P {E¥ Bonferroni #E47#¢ 1F, P <0.05 b 22 %4 41t

2 #HR

21 EFRBERYEER
SH2B1(rs4788102) (i s I 2 1 &5y H
KR 287 bp K44 AA B B 109,128 FlI
287 bp 3 FxAlifih GA L, HFIAE 109 1 128 bp
2 Zk5E R GG B, BALIEH SH2B1(rs4788102)11)
PCR ¥ ¥4 AT B B Y , 45 2R W R Bl i el 22 5
BIE5 R —3, DL,
22 WHABEEERERRENISFRI LS
GDM #H GCT “/(9.32 + 1.79)mmol/L .Non-GDM
ZH M (6.24 £ 1.48)mmol/L, & t K656 , 22 F A G it 2F

M 1 2 3 4 5

287 bp

128 bp
109 bp

M:maker;l:AA’j!;Z:GAiﬂ;S:AA iﬂ;4:GG ELJ;S:AAEQ
ME  SH2B1(rs4788102 )7 [E)% A A A ik

& X (1=10.962, P =0.007);GDM 4| FPG }j(5.65 +
0.49 ) mmol/L .Non-GDM #H fy (4.45 + 0.42)mmol/L,
2ok, Z RS E X (1=5.893, P=0.033);
GDM 41 TC Jy(5.98 + 0.83 )mmol/L .Non-GDM #1 &y
(4.73 £0.69)mmol/L, £t tHulkr, 22 A GE i X (1=
4.724,P=0.042);GDM 4 TG }(2.29 + 0.84)mmol/L .
Non-GDM £H 4 (1.46 + 0.42)mmol/L, ¢ t #4622 53

BY i L (+=12.032, P=0.000) ; GDM #H Fins
(14.36 + 1.30 )mIU/L . Non-GDM #1 >4 (10.09 =+
0.73)mIVU/L, & tka e, 22 5 A Geit 2 L (1 =4.697,
P=0.041);GDM #41 HOMA-IR >/(3.89 + 0.43) .Non-
GDM 414 (2.77 +0.23) , 22 1K1, A A G142 X
(+=8.556, P =0.017);GDM #H 2 ZU 4 IR%5 (type 2
diabetes mellitus, T2DM) % 5 >4 39.63% ,Non-GDM
W 17.69% .4 x 2Kk, 225 A5t a L x=
6.113,P =0.026),GDM 41 GCT.FPG.TC.TG.Fins,
HOMA-IR & T2DM F ik % A= 2155 T Non-GDM
4, GDM 4 Leptin & (17.65 + 6.37 )ng/ml Non-GDM
2 4(23.89 + 7.04)ng/ml, & t Ke 96 , 22 A G it 2
& X (1=10.175,P=0.007);GDM #{ HDL-C *~(0.62 +
0.25)mmol/L .GDM #H >4 (0.95 + 0.34 )mmol/L, & t ¥
¥, 25 RS L (1=8.914,P=0.013), W 1.
2.3 WHEE SH2B1(rs4788102) K EF R 5%
NEENE 55

GDM 4 SH2B1(rs4788102) KX GA %! 5 GG
RILAS , 22 54 Gii 243 L [OR=1.531(95%Cl : 1.093,
2.374),P=0.04],A SN FEF RS G S K H 4
R, ZRA5T#5 L [OR=1.436 (95%CI:
1.091,1.972),P=0.01]. GDM % GA+AA 3t [x %I &
GG F:H A AL, 22 7 Giih#7% L [OR=1.699(95%
Cl:1.185,2.479)P=0.02], W.3% 2.3,
2.4 GDM AREEEEIGKIEFRAILE

GDM ZH 1 GA+AA FE[K#I BMI FPG . TG Leptin
J HOMA-IR 5 GG JEH R i, 2 F A S i2#E X
(P<0.05). W3k 4.
2.5 SH2B1 EEZEX GDM Ky #

®1 MAREFRARZRRENIERIEER

BMLI/ GCT/ FPG/

5

1h PG/

2h PG/ 3hPG/ TC/_

(kg/m?,x+s) (mmol/L,x+s) (mmol/L,x+s) (mmol/L,x+s) (mmol/L,x+s)  (mmol/L,x+s)  (mmol/L,Xx+$)
No-COMZL  2511:176 6245148 4452042 797135 6.26 + 1.57 448 +1.26 473069
oM & 2641:189  9.32:179  565:049 1076174 9.27 + 1,69 5.71+1.23 5.98 + 0.83
X2 0.891 10.962 5.893 11.314 10.753 9.146 4724
P 0.432 0.007 0.033 0.006 0.007 0.002 0.042
o TG/ HDL-C/ LoL-C/ Fins/ Leptin/ HOMA-IR/  T2DM %kt

(mmol/L,x+s)  (mmol/L,x+s) (mmol/L,x+s) (mIU/L,x+s) (ng/ml,x+s) (x£s) (%)

Nor-COM 41 146 +0.42 0.95 + 0.34 363+091 10.09+073  2389+7.04  277£023  23(17.69)
oM 2.29+0.84 0.62+0.25 3.71+0.89 1436130  17.65:637  389:043  65(39.63)
X2 12,032 8.914 1396 4.697 10.175 8.556 6.113
P 0.000 0.013 0.192 0.041 0.007 0.017 0.026
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F2 SH2BL EFEMERSEMERTES  #1(%)
FEP Non-GDM 41 (n =130) GDM #H(n=164) i %c {H P
on- Z] = 4 = 2
" . oR T R X
GG 87(66.92) 94(57.32) 1.000
GA 33(25.38) 52(31.71) 1531 1.093 2.374 4,962 0.039
AA 10(7.70) 18(10.97) 1.000 0.583 1.866 0.161 0.891
GA+AA 43(33.08) 70(42.68) 1.699 1.185 2.479 7.293 0.023
G 207(79.62) 240(73.17) 1.000
A 53(20.38) 88(26.83) 1.436 1.091 1.972 8.392 0.014
*3 AEEFABZEERIER K 1E BMI. TG \HOMA-IR & H AR 2« £ f5 ,
95%CI AA FL[R A GDM 1 XUR AT & GG A& KA Y 1.31
LR A OR ——————— XM PAE .
L f[OR=1.312(95%Cl:0.788,2.014)], GA+AA & GG
GA Vs GG 1531  1.003 2374 4962  0.039 LI 1.29 (5[0R=1.294(95%Cl:1.021,1.865)].
GAvs AA 1.031 0.539 1.940 0.163 0.891 26 SH2BL %i‘liﬁf HOMA-IR quzwu]
AA Vs GG 1.563 0.853 2.846 1.034 0.164 4%‘ GG %ﬂ'ﬁ GA+AA %ﬂ tt@f%j@rﬁéﬁ
GA vs GG+AA 1.407 0.961 2.103 1.397 0.107 u HOMA=IR ﬂ\]/ﬁi , u BMI \TG \Leptin \GA+AA
AA vs GG+GA 1.367 0.758 2.473 0.825 0.313 . N
FERACh AR 455 B8, BMI[OR=1.409(95%Cl :
AvsG 1.436 1.091 1.972 8.394 0.014

B DRI TR 3 1) AF R IRURS: 23 BT S 7, AA ik [ 78
H GDM Y XS & GG HEH I 1.56 f5[OR=1.563,
(95%Cl:0.853,2.846)], A Z5 {3 3 K #5741 & H GDM
(4 IRUBS 52l C A v ik P57 & T 1.41 £ [OR=
1.413,(95%Cl:1.055,1.903)], % Logistic [[] 94347,

1.113,3.107), P=0.021] . TG[OR=1.428(95%Cl : 1.097,
2.368), P=0.029] . Leptin[[OR=1.435(95%Cl : 1.126 ,

3.124), P=0.027] .GA+AA F:H #I[OR=1.762(95%ClI:
1.366,5.439), P =0.017] >4 HOMA-IR J} & i) & %

x4 GDMAFRREERFEEZ EIGKRIEFREEE (x£5)
SR A BMI/(kg/m?) GCT/(mmol/L) FPG/(mmol/L) ~ 1hPG/(mmol/L) ~ 2hPG/(mmol/L)  3hPG/(mmol/L)
GG 25.31 + 1.67 9.69 + 1.83 5.73+0.48 10.93 + 1.40 9.39+1.71 5.41+1.96
GA+AA 28.69 + 1.99 9.32+1.79 5.55 + 0.51 10.53 +1.79 9.24 +1.65 5.57 +2.01
tlx{E 9.292 0.876 0.394 0.461 0.272 0.334
P 0.013 0.364 0.043 0571 0.803 0.794
B SosEir] TC/(mmol/L) TG/(mmol/L) ~ HDL-C/(mmol/L) LDL-C/(mmol/L) Fins/(mlU/L)  Leptin/(ng/ml) HOMA-IR
GG 5.99 + 1.03 159 +0.73 0.63 +0.27 3.66 + 0.94 12,77 +1.82 25.74 +7.49 3.19+0.34
GA+AA 5.86 + 0.98 2.11+0.99 0.66 +0.28 3.79+0.92 15.03 + 1.54 21.49 + 6.86 3.97+0.48
tx2fH 0.405 11.054 0.293 0.684 0.733 8.222 5.054
PfH 0.521 0.004 0.852 0.363 0.664 0.017 0.036
3 it 756.670.682 b 724 g KPR Sk AL, SH2B1 7k

R R GRS R

)z KRB0, AW

SH2B1 #1177 1995 -8 A B, i FE R T A4
Ok 16p11.2, 552 T 37 - In& 3yl 5 nl LL =4 4
PRI AL, 20500 o B y.0, Zifid iR 40 A

fi th , SH2B1 1 #1445 1 mT LU Janus #8E 2 1%
B2 ZAK(insulin receptor, IR) IR JE#(IRS-1.IRS-
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PIVEERR , 45 - SH2 BL JE R 22 2k 55 e Wl RO 1 A OGP

2), S5 ZMMEMAMAFIESE S, WER
[ 5 2R G0, T ATSE & B, GDM 415 Non-GDM
2l Leptin HL#, 2R A G12#E X, % GDM
BE T RefEERE AR
BEAERBIFSE 2 ], GDM H 3 M B4 0 i 1fn s
BB RJL GHr A JLE B RGE A LR s 4 & A=
KT, [R5 i GDM il & J5 3] T2DM
REFESES, KA iFoY B IE S, GDM SR 34 A7 AE ™ H 1ML
B S, O R B 0 2 A S AN R 2, T
M ARACHHZE AL F 2R R 1 S el s, R AT
PEHLI AR ARG bR, £ 45 TC . TG.LDL-C J% HDL-C
YENBIFGEFE PRI TR R, it A 5E % 2H, GDM
21 TC.TG ¥Ji=T Non-GDM 41, ifif HDL-C fi& > Non-
GDM 41, % W] GDM & FAATE ML AR A L 54, 33Xt Ep
WELAAE GRS . H AT, GDM B # K253 E
1B H R TR R A R Rk AR T LS i
FARBE I b i AR A SR AR Ak, 1 GDM B
I BRI S8 75 2 DR H A
SH2B1 figfe 2% fift IR i 2 R LA S IRS 1 2t IR
tb, 2 5H KBS0 Janus G2 1540 (R N ST
FEH] SH2B1 X B 15 % Leptin . 1A . 1M G K I Jik 45
HATEEEHD, AL-HAKEEM 55255 yb 4 i [X.
GDM ¥ SH2B1(rs4788102) £2 2 M iy BIF 98 3IE 52,
SH2B1(rs4788102) 3 [H I rft GA+AA I 35 BMI,
TG .HOMA-IR #J&F GG &, H A5 £ W SH2B1
(rs4788102)FL[H 5 GDM W AH G o 38 2 X 1 ) LA
K SRR R %, BAiAE E N X T SH2BL
(rs4788102) 3L [H 24515 GDM G Btk (93 i
eH b, AT 1 SH2B1(rs4788102) F: N £ 745
5 GDM 5 84 LA K2 HOMA-IR (Y565, £ Logis-
tic [A1J3 437, £ 1E BMI . TG \HOMA-IR 45 HoAt IR 24
R R J5 , AA JE R R 5 GDM i KU 75 )2 GG
FERAIEY 1.31 1%, GA+AA J& GG KL AYRY 1.29 1%,
2 Logistic [81J3 507 /R , GA+AA LK A HOMA-
IR FHE RIS R & ZE TR [ SH2B1(rs4788102 )3 [
A SE LR A A W e R A GDM, [HIE R
T8 R, AR REAS AN K T HAFAE
PR, AR R ABEAIKT | J5 2/ AT R A &
Z b iFsE, I GF i SH2BL (rs4788102) 7
GDM A2 ME

28 LRk B & HED SH2B1(rs4788102) 3k K £
APERTHESE GDM 1Y 1 Gy ldfor i, Wil A i i [
A7 5, , AT LRI GDM & A= JRURS: , AT X 22 i i
R ST H T 100, A #7540 GDM (9 R B

& £ X #:
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