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PRI I LU0 T RN T 9 OC L s AR R AE
EOPE HyA% g ok, S4RIFHhE PE Byt 1%
Gy ISR TR A s L) LA S B e 3 T e
RIS T TAE R XEEY | ARTFREE
4 (single nucleotide polymorphism, SNP) — J7 [f] j&
BALTR Y, I — 5 TR 23 35 5 e B ) S e it
=

He KR 32 45 & # H 2 (growth factor receptor
bound protein 2, GRB2) , 18 1 42 52 1A 1% 22 iR 14
(receptor yrosine kinase, RTK) {5518 K 8 15 Ak 2
LRI DIRE S o AHOCHE TS Y RYRA SEBRLT AD-
IPO i@ %, N\ RXRA [ SERR & WYL ik 9¢34. 3,
HoN RXR My EE R AT,

1 #MeEF*

1.1 JRGIER ARSI X A 10 421
b, H.2015 4 3 H FFIATEAE S K2R B2 B #4311
ELR RS B2 B EOPE  JoH A9 1) 382
151 £ 2 B AILIE B 192 BiI4E Ry SE 04 ; A, Bl B
B [T I 7 A 30 K 2 B i 5 e R A 30 LA 4l A A e 1 9K
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1.2 SNP Byi%#¥ 1@id Regulome-DB %} % \NC-
BI-SNP %4 ( MAF > 10 LD f.r* <0.8) . Hap-
map-SNP 548 FE 5 1% 5 EOPE #H 56 19 28 A3 K Al
134 > Regulome-SNP i i . Z&483 104,28 LA
F1 134 4~ Regulome-SNP fi/ 5 ' GRB2 18082005 ,
RXRA 13849222 i i R A G it = B X (P <
0.05)
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KURABO 22 7] ) Ui BH 5 38 28 42 1l 2% R $2 BUAY Quick
Gene-810( H A< KURABO A Al ), 5k H 40 6 B it
Nano Drop-2000 ( 32 [E{H i X &% A BRZA ] ) il & DNA
FEA R E S5 YL B, AR PR UE VR EE > 20 ng/pl,
A260/A280:1.65 ~1.85, A #% 11 DNA FEAE F|
R I /A @] 984T L MassARRAY SNPS Jii i
WOk SR oS pa il

1.4 PCR-RFLP SERSE iz HHENAT Y
A, LS Y Primer Premier 5. 0, 37F 17 58 B AH
Kn Wy, BItH s A R 3R A e X v
T 7 150 ~300 bp I HANGES A H & BHAMNT
GG ) T RAK R REEH LI G+ C i
NITE 40% ~60% ZIA] (£ 1) . MKEFE A MR T
SR B A B i P 0 il oA S B i LD O R RO (R
2) . KH Sequenom MassARRAY® Ji 1% (%) 3 A 43 4
7 J% PCR-RFLP , T J&#H 7 () 5 (K] 43 B 484

#1 {IAPCRYIESIMFTIREH
HR SNP  BIF51(5'3") PP (bp)
GRB2 158082005 Forward;: TGAGTGAGGTCTGCTCTTTG 144
Reverse : CAAAGAGCAGACCTCACTCA
RXRA 153849222 Forward ; TGTAAACATGTGAGCTGCATGC 290
Reverse: CCATCAAACAGCAATAAGCTGC

F2 REENTIEEET

NP R4 FaV) R B (bp)

P Eagesein| Al RALH
158082005 Taql 23 121 23 121 144 144
153849222 Hpa Il 121 169 121 169 290 290

1.5 S54SR SPSS 16. 0 A AT 883
SYHT, BUE ORISR X RS 2 BT, 36 IE B kL 75 DT
B R FHARRL A H-W P A, P > 0. 05 BEHIRE AR 3R
PEFIAT e 32 o K30 5 vk, X6 B 9 41 6T e 4
I (P > 0. 05) 22 5% ;38 H Logistic [#11H73H7 X} He
I ) o) L2 iy S R AR 7 TR R X 1), 32 FH TYPER 4. 0
AL BT REAS I V1]

2 FR

2.1 1rs3849222 .rs8082005 SNP > BUIE(EE il
FEA K RXRA rs3849222 CC AU W KA C Bl FE X )i
Sy B AT W, T T BRI N > F AL O, U
K1, KA RXRA rs3849222 TC &1 I T Fi 3k
DO VA S OO 158 5/6 A e = VA= (L <
W, DLIE 2, MFEAS A RXRA rs3849222 TT #1 | H
H T BRI R 43T 50 B A U T C ORI X R 43T
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CC AU I HAG C BB I o3 o7 B A 0, T T Bk
FEXTR oy i Ab Tow, UL 4, KA R GRB2
1s8082005 TC 1 M| T i It X 137 431~ & o7 B A7 1, C
BT B o i B A 0, WE S, MFEACH
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B, C BREXT N A T, W 6,
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2.2 Hardy-Weinberg & & F#E#KIE AN
N R IE # 0 B4 192 ] AR X Kl
AT B AN AN FEXT G2 1 JE R AL o3 A B 4 755 G i
1 — SRR B AL AT (x> =0. 613, P =0.456) ,
P& IR R AT TE N v B o3 A R, U ] 52
5 20 FUGT BEZH Jr 356 14 F 58 X 420k A TR — o f IR
e, BABERCRYERIA] otk

2.3 FHEAFMMILE A
At 192 i (100% ), XF I8 41 4 P 192 4
(100% ) . 45 ¢ KB AT, PRALFEAF I o0 Af Lol 22 57
WA R,

24 ZXMEGRENXE LEAT GRB2
158082005 TT . TC ,CC FE P &1 73 51| i [k 43. 8% (84/

192) .50. 0% (96/192) .6.2% (12/192) , %} B 40 rf
GRB2 rs8082005 TT . TC ,CC £ H A3 5 H 37. 0%
(71/192) 46.4% (89/192) .16.6% (32/192) ., 4
EZ5M: Logistic [P 43 7, 54547 TT TC F& K 7l
HARLL, #EH7 CC HEH AL B T 5 8 EOPE (OR =
3.155,95% CI =1.513 ~6.579,P =0.002) ; 1 [E 1
FERI AT TT + TC FEPR I 2 #5737 CC %
KR % EOPE &3 XU 34 i ( OR = 3. 000,95% CI
=1.495 ~6.022, P =0.002), 5C4 40t RXRA
1s3849222TT CT, CC J& A %Y 43 5l 7t 9. 9% (19/
192) .54.7% (105/192) .35.4(68/192) , X} H& 24 rp
153849222 TT CT . CC FE K KI5 51 5 L 21. 9% (42/
192) .39. 6% (76/192) 38.5(74/192) , &4k 444+
Logistic [HIJ43#7, 54547 CC JER BB AH L , #5407
TT LR AU 250 5 it it EOPE (OR =2.031,95% CI
=1.077 ~3.820,P =0.028) ; fERIE AL T f 4H
THEAT CC + TC HEI R RS #5747 TT JE B R 4
fin EOPE & %55 JXUKS: ( OR =2.549,95% CI = 1. 421 ~
4.573,P =0.002) , £ EFriR it Logistic 11443
MrIESE T SNPs #5747 ( GRB2 1s8082005 CC B, RXRA
153849222 TT) 75 5 HE L EOPE, W3k 3,

2.5 EFSSHEMNESTABERBEESELAE
EOPE W & W 78 Bk & & A A 53 # h, GRB2
1s8082005 CC .RXRA rs3849222 TT K&K 7 Hy fa: k6 Jt
PRIRY  JT DABEAS AR 1) £ 6 32 PR RO EUCEE 0 %) 2 22 ()
(0.1.2) 445, 5k ZHE 0 AL, #a
P HE PRI 1 AR fE RS B AL 2 422 S A& 4
THE (P <0.001), f& 53 M4 5 EOPE 1Y
RIREIEADC, #5412 > fa 6 35 5 80 1) AR
FRONE A fa b 55 R R K TR ) B EOPE,
(V8% OR =2.779,95% CI = 1.665 ~4.639, P <
0.001 ;% OR =5.175,95% CI = 1. 080 ~24.794,
P=0.04), ¥4,

%3 GRB2 rs8082005 RXRA rs3849222 EFEEAE S 7

R SNP FE P A FBIZH (n =192) SFHEZH (n =192) OR(95% CI) P1i
GRB2 153082005 TT 84(43.8) 71(37.0) 1.000 0. 005"
T>C TC 96(50.0) 89(46.4) 1.097(0.715 ~1.682) 0.672"

cc 12(6.3) 32(16.7) 3.155(1.513 ~6.579) 0.002"

TC + CC vs TT 1.326(0.881 ~1.995) 0.177"

CC vs TT + TC 3.000(1.495 ~6.022) 0.002"

RXRA 153849222 cC 68(35.4) 74(38.5) 1.000 0.001°
C>T cT 105(54.7) 76(39.6) 0.655(0.427 ~1.035) 0.071"

TT 19(9.9) 42(21.9) 2.031(1.077 ~3.830) 0.028"

CT +TT s CC 0.874(0.578 ~1.324) 0.526"

TT vs CC +CT 2.549(1.421 ~4.573) 0.002"

a: I X G0 S 0 20 5 50 R () (R BRI | L) A L 9 YR A5 5% s b« B 5T Logiistic BIHGMHT, I3RS OR (95% CI) Je P A
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*4 BRERBANHSE EOPE 5 EEHLEITHSHF

AR ARl it B4 kS

P
) [n(%)]  [n(%)] OR(95% CI)
0 163(84.9)  126(65.6) 1.000 <0.001°
1 27(14.1)  58(30.2) 2.779(1.665 ~4.639)  <0.001"

2 2(1.0) 8(4.2) 5.175(1.080 ~24.794)  0.040"

a: B FH X RIS A 5 % R 2 G (R RS LA B 7 1 vk 2 4 o U
2:b: M ZIC Logistic [MA4MT, Tiiik4#% OR (95% CI) & P AH

3 g

7R B i A A R AR ) v S
e ARSERY BT A FIR ERR B8 5% ~20% , 3F
H5H A LR R IE R AR AR A K B Rl ik
JEA, A7 AEAS A FU M, fE = T LOPEY '
McGinnis et al"" $ 45 | 423 K 41 SE B AF 5T ( genome-
wide association studies, GWAS) , %5 SNP 5 T Hij
LR SRRy DR YN /8 7L s ]
TR 7525 , BT XTI TR, 08K 23 IR AE 1)
Wik, EOPE kAT RES 2NN S 5EA X,
3B AL P 28 FE IR B 1) & AR R rh Py i 3 T 22 A
i,

GRB2 1E M8 26 11, 55 1K 1 22 i i 2 1 U iy
WA 530 B 5%, A AR A B 254, 7R 2 Fh
Jirseg 4 e rp A Rk, O B e S W I T
B2 M F WY & B, GRB2 K
19907177 (C > T) v &5 1 BRLAZ 1 1R 2 A5 Mk 5 1 Uk )
15 I R BIR AT 5l | #5747 GRB2 19907177 (C >
T)CT F1 TT 245 0 3 R 7R B8 HDP A9 JRURS: v F
i CC SLRR A, A SCBF G 43 Mr GRB2 , 25
RZW GRB2 rs8082005 #54i7 C & B4 TT + TC
L PR R B hn R EOPE XU . AT 4H % W 5% 5
GRB2 (1) SNP 45 SR n] e th TR 29 E T GRB2
rs1044228 137 15, ¥ GRB2 44 S M K /Y EG-
FR %5 S, S 80U5E 4 GRB2 1s1044228CC LA
RUE /N A 9 £ AR AP

ADIPOQ J& T Bz 40 K, gt 38 hn g &2 &
BB BBl I AT ) I 0 I ) 0 e B R
iE T TNF-a 12655, A RAFIHT R AEH, BE
SEHBAM ] P9 7 20 e A A s Y A
K& EOPE &M 1) 2T, TNF-a A] A2 iF 3L
b PR T 49 P9 B A0, DA T REAEG P9 B2 40 B NO (1 4
WA RSN B R BRI, 1 2 R g D e ™ Sz
S5 EOPE By &%’ . EOPE Z21A 1% ADIPOQ 7K
SR S R A, H 1 A, ADTPOQ 7K - [ {1 e 1

&, TR S ADIPOQ KPR TSR BiaLiE T
AR LR )2 A0 R B A | A P R T RE R
R NO A B AEHLHA L. T RXRA i T
ADIPO 3 ¥, 2532 |52, Pz oF 58 o0 i 1
RXRA rs3849222 i i 5 4k /1 b X 2245 EOPE S Jdk4:
K F, HE I RXRA 13849222 {3/ 45 SNP 5 73/ 1
X4 8 EOPE KU 7776 B WA OC 1, AT T #1
CC + TC S5 EEPRAH Ll C A5 4o J R AU i 5 15
B EOPE XU .

2 |- T iR, GRB2 rs8082005 (C > T) . RXRA
1s3849222 (T > C) W] fit & EOPE f4 5 &N & | 51 4F
YR MRS & 4 . T EOPE J& s E IR £ S35k
AT RIS , 32 24 FE P S i s, BLIREE K
1 AR RS R A R %
WFEA — S8 Jm BRI, AN S8 REAS BE 0k [ 75 AR A8
TEAEETA F AN, 3 R BE R K T R B R A R T
G JRESE T, TG 2 X 2 RGN A
E—WF 9T RXRA . GRB2 & IR £ 25 1 5 59k 1 5%
Z , BB S AR A Hb I
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Relationship between GRB2 rs8082005, RXRA rs3849222 and

susceptibility to early-onset preeclampsia in Yanbian area
Cai Wanxuan',Liu Xia',Jin Guang',Dong Chunyu®, Yang Enyue’
(' Laboratory of Pathology and Pathophysiology of Yanbian University , Yanji 133002 ;> Gynaecology
and Obstetrics ,’ Clinical Pharmacology Institute, Affiliated Hospital of Yanbian University , Yanji 133002)

Abstract Objective To analyze the association between multiple loci of genes and the risk of early-onset pre-
eclampsia (EOPE) with pregnancy induced hypertension. Methods Among 382 EOPE patients who had lived in
Yanbian area for more than 10 years, 192 patients were randomly selected as case group. At the same time, 192 ca-
ses of natural delivery in the hospital were randomly selected as the control group. PCR-RFLP method was used to
determine the specific genotype and allele distribution information, and non-conditional Logistic method was used to
obtain odds ratio (OR) and 95% confidence interval ( CI) to confirm the risk of various genotypes. Results There
were two alleles of T and C at the GRB2 rs8082005 locus, TC, TT, and CC genotypes. There were two alleles of T
and C at the RXRA 1rs3849222 locus, TC, TT, and CC genotypes. Through unconditional logistic regression analy-
sis, in the GRB2 rs8082005 locus, compared with the TT genotype, the CC genotype was more susceptible to
EOPE (OR =3.155, 95% CI =1.513 -6.579, P =0.002). In the explicit model, compared to patients with TT
+ TC genotype, patients with CC genotype increased the risk of EOPE (OR =3.000, 95% Cl =1.495 -6.022, P
=0.002). In the RXRA 153849222 locus, compared with the CC genotype, the TT genotype was more susceptible
to EOPE (OR=2.031, 95% CI=1.077 -3.820, P =0.028). In the invisible model, compared to patients with
CC + CT genotype, patients with TT genotype had an increased risk of EOPE (OR =2.549, 95% CI =1.421 -
4.573, P =0.002). Conclusion There is a significant correlation between single nucleotide polymorphism ( SNP)
at the GRB2 rs8082005 and RXRA 1s3849222 loci and the risk of EOPE in pregnant women with gestational hyper-
tension in Yanbian area.

Key words early-onset preeclampsia;single-nucleotide polymorphism ;susceptibility to



