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# E: H 4S5 MR 52 7k B LA (estrogen receptor B, ESR2) CA H & ¥ 5 2484 & G1082A 484k
5HEENKR, Jiik RV R TR P X 41 28 J5 Lot 200 4, SR 2k R 35 % DNA )7 52K 2B ESR2 LA
CA TR FH L4, K F 2 R B RN - PRI B B 2 8540 Fr ESR2 LK G1082A 451, F WUAE X 48 % B
S 5 BB v MR, S5 DL CA A FFIE 8 22 o A B B R RN 4 B (< 22) A R
(=22), 3 5ILL S Ml L iR, 200 A48 )5 it CA T /P35I 5L K B SS SL J LL {4 2 43 3|k 25. 0% .46. 0% J¢
29.0% ;G1082A JEF Y v Rr K RR M40 43. 0% 42.0% J% 15. 0% ; K KRR 4345 #4945 4 Hardy-Weinberg - £
(P>0.05), 7EMIEARES A AP MR B R AR BFE 405 , CA TER ¥ 51 SS JLH U4 M i % B 4% SL 5k LL & [H
B (P <0.01) , HgdB O (KEE+ . Wards = F1 FI1IEEME ) 45 2k R B 2% B RS0 1124 2 5 (P > 0. 05) ; G1082A {7 p5 45 L A
TR 30 K1 Wards = S JEAMEH % B RG22 57 (P >0.05) 53X 2 A~ ESR2 5 A 1) £ A4 A s JE 7 UK 7
(P>0.05), &5 44t ESR2 JLHEE 5 & T CA EE )P I L4 0T REXTHE % B 19t 4% )85 4B, 1 ESR2
FEHEE 5 AME 1 G1082A AP HEXT B % B TG W5y i

KB MEMER 2R B B B 2 E B TR E
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Association of polymorphism of estrogen receptor 3 gene with bone mineral density

after menopause

GENG Li, YAO Zhen-wei, LE Ai-wen, LUO Jian-yun, HAN Li-li, LU Qi ( Department of Obstetrics and Gynecology, The
First Affiliated Hospital, Chongqing Medical University, Chongqing 400016, China)

Abstract: Objective To investigate the association of CA repeat polymorphism and G1082A polymor-
phism of the estrogen receptor 3 (ESR2) gene with bone mineral density (BMD) in postmenopausal women.
Methods Two hundred postmenopausal women who visited our out-patient clinic were enrolled. The CA re-
peat polymorphism of ESR2 gene was determined by gene scan and DNA sequence methods. The G1082A poly-
morphism of ESR2 gene was detected by polymerase chain reaction-restriction fragment length polymorphism.
BMD for the proximal femur and lumbar spine (L,-L,) was measured by dual-energy X-ray absorptiometry.
Results The (CA), <22 and (CA) A =22 alleles were designated as S and L, respectively. The frequency of
genotypes in 200 postmenopausal women was as follows: SS (25.0% ), SL (46.0% ), LL (29.0% ) for CA
repeat polymorphism, and rr (43.0% ), Rr (42.0% ), RR (15.0% ) for G1082A polymorphism. The distri-
bution of genotypes was in Hardy-Weinberg equilibrium. After adjusting for age, menopausal period, height,
weight and body mass index, BMD was higher in postmenopausal women with SS genotype than SL or LL geno-
type for CA repeat polymorphism at femoral neck (P <0.01) , but there was no significant difference in BMD of
trochanter, Wards triangle and lumbar spine for different genotypes (P >0.05). In different genotypes for
G1082A polymorphism, there was no significant difference in BMD of each skeletal region (P >0.05). The
ESR2 polymorphism was not in linkage disequilibrium (P >0.05). Conclusion In postmenopausal women,
CA repeat polymorphism in the fifth intron of the ESR2 gene may contribute to the genetic regulation of BMD,
but the G1082A polymorphism in the fifth exon of the ESR2 gene may not significantly affect BMD.
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Y 28 J5 N o3 U BRI R ast A TR 30O 46 48 ) i B B
FAE ( postmenopausal osteoporosis, PMO ) |9 % 5 ¥
AR MR G B = A 4 2 o b R ek
AR R B TR AR RN, 3 5 i
M & 21K (estrogen receptor, ER) &4, M ER ZH («
EHUFD B EAY ) 225 E G A AL 5 FELE R AR
HI/DE UG, I 5E B IRTT X4 2 )5 B T
FATE Y780 G o ER &K 2 58 0 B 0T i WA E /) o 22
e e d . HATXT ER JE[A B \F. 7 (estrogen receptor
B, ESR2) M55 3 i /b o ASAIF 9 % o R M IX 448 25
JEotk ESR2 FEHAE S W& T IR (CA) HE
Fea) 25V S AT GL082A 351 5 & %
(bone mineral density, BMD) [195¢ & #4748

1 #REFE

L1 Bt %

THAEAREN TS EIZ N 256 B4 2 05 Lot BEHL (R FH 1 5
BEPLIMRE Z BEALEC T Fek ) Bepe Horh 200 R AT X4 . 4F %
(51.82+6.15) % , L 4F 14 (47.83 £3.33) %, 4122 (4.02 ¢
3. 18) 4, YAIAbRUE: A HBHLIX 10 4ELL |, DU, 4RI 41 ~
78 %, HARA LI E) =1 4R, TCIR 2 B A 25 ) s TS R
AL S R TCAM e BT s . BB AR A 22 R (<
40 %) UK AR B BT AAE , AR i B (45 R A
SiE, B NE (AR A TR IR D BETCHESE ) , BIFFE A AR 1) A 1l 45 ¢
25,

1.2 7k

1.2.1  E:PI4H DNA 24t I EDTA HT#E 41000 3 ml, £
W/ AR AN EE (K 2 DNA

1.2.2 ESR2 BN CA EREFHZEMEMEN  PCR K.
JORL ) 519 F 51 FAM A3 : 5'-TACCCAGGTGTGTGCT-
GCG-3', FiF 51 ¥ F¥ %1 5'-CGTGCCTGGCCTAAAGAAGA-3'
PCR Jz WAk % Ry 50 pl, Forp#%idlz DNA 100 ng,10 x PCR 2% ik
5 ul,Tag DNA R & 2. 5 U, 10 mmol/L = i & I 48 &%
(dNTPs)4 wl,25 mmol/L MgCl, 3 ul,25 pmol/L I~ | Fif5|4#)4%
1 wl, PCR FZ 2 F: 95 C #iiZE ¥4 3 min, #kJ5 95 °C 20 s,
57 °C 20 5,72 °C 30 s,30 M 5,72 C ZEfH 5 min, PCR §~
BE I E 182 bp, ABI A W) 377 DNA JU /74X -4y PCR 7
Wik , GENESCAN 1 GENETYPE B 4: 43 M7 5 #8 | H: XoF 34 434
BT  HEE H CA AW,

HRAE FE AP SCRR I IE , DL S e 810 15 22 YOk 3t f R
PN BE IR Sy A (< 22) AR (= 22) , 3 3 LA S il L
Fono PISFALEER B S B o L sl — AL HE K O S 1 75
— MR L TR AL IR g SS SL AT LL
1.2.3  ESR2 F[H G1082A LMt KR AR I
R - PR i e B BE 22 25 M ( polymerase chain reaction-restriction
fragment length polymorphism, PCR-RFLP ) g 47 & [Kl Y 1 46  ,
PCR S B =305 519 1 510 5393 O« 5-TCTTGCTTTCCCCAG-
GCTTT-3",5'-ACCTGTCCAGAACAAGATCT-3', PCR J2 Jwj {& %

50 wl, H:r 4R DNA 100 ng, 10 x PCR ZE i 5 pl, Tag DNA
ARG 2.5 U, 10 mmol/L dNTPs 4 wl,25 mmol/L MgCl, 3 ul,
25 pmol/L I [FiF5I#145 1 pwlo PCR J b 251 95 C WA 1k
3 min, 2RJ5 95 C 20 5,60 °C 20 5,72 C 30 s,30 MEH T,
72 °C ZE{# 5 min, PCR § 3724 & #5156 bp, PCR j=¥)4:
BRIt U Rsa T (NEW ENGLAND BioLabs /A &) 720 )37 C
S 1 h BT F & EB 1Y 2% BOEAE BE R A H DK A E TR
A,
1.2.4 BMD [l 2% NORLAND /A "] XR-46 %I fig X
245 % (Y ( dual-energy X-ray absorptiometer, DEXA ) {il] 2 200
15132303 A2 I B 30 v (L6 BB 300 K% F I Wards —ff1) )56
2 ~4 JEHE(L, ~ L,) BiJE 2 (A-P) BMD(g/em’)
1.3 %itsam

K1 SPSS 13.0 Ge A, x* K B kil ESR2 JE[H CA HA
JF5 K G1082A JE[RI R 4347, hJr 2243 1 (ANCOVA) LA ]
B %) BMD {85 5% Arlequin 3. 1 %f4:%f ESR2 H:[A CA F
JPHN 2225k e G1082A Z2 25 VR w HEAT I AT A 43 7 o

2 HR

2.1 ESR2 AH CAEH /45 55K
2.1.1 FERMX YL G20k ESR2 FEH CA FE 751 HE Y
A3AE KEINE] 170 172,174 178 180 182 184 J% 186 Ft: 8 Fif
(CA)n SRR (nt) , DLE &P 5 IR ECR 3R W43 31k 18
19.20.,22 .23 24 25 26 R EE 8 AN FEN ; TG 1 170/
182, 170/184 . 172/172 . 172/174 . 172/180 . 172/184 , 172/186 .
174/180 ,174/182 , 174/184 . 178/180 . 178/182, 178/184 . 180/
182 .182/186 K 184/184 3t 16 Fh3L Al

S I L &3 5 AT 43 312 0. 48 F110.52,SS SL il LL 3%
PR EUSR %43 5054 0. 25 0. 46 F1 0. 29, 25 X Ko o , 3 R 780 43 7 75
4 Hardy-Weinberg -4 (x* =1.233,P =0.267) ,
2.1.2 ESR2 #H CA H K J¥ 33 H % BMD 4375 HHT4E
i A 2L ] | B e R BT RO TR RAE R R 5 BMD (1A %
HERAGITERE L (P <0.05) 2R ANCOVA (KL IE4F IR 42
FF ] L B i AT R B R TR B IR A N ) HEAT /0 B, SS &
[R5 11520 BMD 4% SL gk LL LRI 1 (P <0. 01) , A
PL( KRBT . Wards =fIfl L, ~ L) 25 2 K% BMD Jo4t it 22
F(P>0.05), WFEI1,

F1 200 GlEXRBRHEZS LM ESR2 £E CA ESFFIEFER
BMD(&KIER) 4% (g/em®, x %s,)

B2 SS #Y SL #Y LL %! P

B 25 0.829 £0.022  0.775 £0.015*  0.729 +0.020° 0.007

K+ 0.636 £0.018  0.617 +0.013 0.587 £0.017 0.148
Wards =ffi  0.596 +0.024  0.574 +0.017 0.544 £0.022 0.311
Ly~ 1Ly 0.898 £0.028  0.869 +0.020  0.863 £0.026 0.636

a: P<0.01,%5 SS & rb4x

2.2 ESR2 A P GI082A % &
2.2.1 ESR2 B[N G1082A JEN BRI p M 4 RAPRS FHER
INAFAE R RAE i HH BRIV 0L 5 /NG R R R B AR
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AAETELTEYIN 5.0 Rsa T EEVITT X 43 3 AL R AL or Y (2
TR 156 bp 1554 ) , Re B (27711 156 125 31 bp 1 3 2%
1) RR BRI (2722 125 31 bp 9 2 454571) , WL 1,

bb
bp
bl <200 bp

L 100 bp

I:RRARA; 247, wr ARA; 35.6: Re AFA ;8. 47
B 1 200 FIEKMK % Z G4 ESR2 EE G1082A EF R

TP X 428 J5 Ak v & B0 o Re Fll RR JE R 3% 4
WA 0.430.0.420 F10. 150, v AT R 28437 LR 55 %53 514 0. 640
F10.360, K K #1451 % 43 45 45 4 Hardy-Weinberg - (x° =
1.568, P=0.211),

2.2.2 ESR2 £~ G1082A LR %I BMD 434 ¥ F ANCO-
VA(REIFAERS A Z8IF ] B 2 Atk I 1A 0 4 VR 2 TR
22) EATAMT: ESR2 P GL082A {if £ 4% i [ 00 Jie 15 31 o
F Wards = ff) S JEHE BMD JE45i1 2422 5(P>0.05) . W2,

R2 200 BIEKHXEZE LM ESR2 EF G1082A EHFE!
BMD(&KIEF) i (g/em®, X %5,)

AL rr 7l Rr 7 RR %Y P
B 0.779 £0.017 0.766 +0.017 0.788 +0.029 0.776
Kbk 0.615 £0.014 0.615 £0.014 0.598 +0.023 0.799
Wards =ffi  0.566 +0.018 0.574 £0.018 0.574 £0.031 0.938
Ly~1L4 0.868 £0.021 0.884 +£0.021 0.867 £0.035 0.852

2.3 ESR2 A B CA £ 59 % &M 5% GI082A
% AT B 09 3 BUR T H 0T
AT RZEL D =0.069 8, HIZREL r =0.043 8, K
Y57~ ESR2 JEH CA B4 75 2801 5 T G1082A L&A
SARBEBURFE# (P >0.05) , 1L 3,

F3 200 BIERMXELZ G4 ESR2 2 FEE B R F RS

ESR2 3[4 ESR2 J[K G1082A Hepd
CA FA 75 3 K A 7 Rr %I RR #1
SS #i 22(21.5) 18(21.0) 10(7.5)
SL #1 36(39.6) 40(38.6) 16(13.8)
LL %) 28(24.9) 26(24.4) 4(8.7)

HERTWEAL (B EAE) , AR EREA 54 . x> =5.017, P=0.286
3 e

MEEE BN E B ER A B 4N ER 1)
RRHHRM K MR A EHEHEYVI LR, ERa(ESRL)
1 ERB(ESR2) PIFH3Z (4 1) 7. B 7 DI RE X S8 b A7 75
o B[R R (ELBE 5 1 e I RSB M oA, s 3R

AR R AR B 2 R
I 8045 T Q% e SR AN TR B f A SR 36 N L ESR2 764y
SN B A R R 5 ESRT 7 AE 28 S H X
FHE SCHK : ESR1 fEETEBL T, ESR2 W] Wl 55 i1 4 1 376
FESETIRE M 24 ESR1 F2 28 MBI T, ESR2 1] & 4
BACH g, Wi Z 8] 0T REAF 72 25 BT P H AR AY %
Z00 ESRI N Z AR BRI E A K
TS, SR 26 T ESR2 3614 22 25 1 %o 15 4% 3 1 5
AfFoE 8/ ESR2 FER F 14q23-24. 1,65 8 M4k
BT, 40K 40 kb ESR2 78 AR 40 M R R 40 i B
e R A A s . B R B ESR2 JEH Y 9
NEEHNE BB TS NS T CA HE)PH L
A, A T1421C  G1082A  A1730G . C143T  A566T .
T1100G . A105G J T1057G 3t 8 4L A i, {H i sk
ZAVER SRR IR BER I

A FE 4% JE K LB S5 BMD 25 e A5 B8 20
X (P =0.007), SS FHPHAHE BHE 5 BMD % SL 5§ LL
FEHAE R (P <0.01), Kik+ | Wards =M fI1 L, ~
L, &R0 45 HE A BMD o4t it22 25 % (P >0.05) X i
/~n T ESR2 BEH CA R )PV Z B 544 )5 Lotk
BMD £ — 52 1, Horp SS X} 4 28 5 4 P i R 35
BMD ELA— & B VE A o Scariano 25" % 3 [ 57 52
PEEFMN A28 I oM o8 s R (< 25) H e i
BB A K B 2 BMD KL R (=25 ) # fm, HLRT
HA BRI KF (2 ESR2 3K CA & 751
Z A5 BMD Ko ARf i i A A bs i K S 9 1 22
b FHTEAH K . Framingham F 55 7 58 5 M 46 3L B (<
23) # E # BMD A K FEH (=23) # &, fefik BMD
WE TR IER G T R T AP AR A
]RGN 2 ) CA B 2 7P 91 R B0 Ak i R A7 7R 22 52
FE TR A2 FEEL )T I8 AR R
22 ,1fif Scariano A Framingham B#ff 55—k 25, — 4 23,
[ IPRE A B /N FSE X AR A0 AN HE L Gt 4%
Wi A e 22 53 (B AR5 45 R 5 Scariano Ml Fram-
ingham (MY 45 5 — B 7 1 2 DR Y 3 B BB 3 o
BMD # K HE R R 35 15

G1082A Z A PE R F ESR2 FEH 4 5 4 i FAc
IREE A X — A UTER 2 AR, R B B FE R 1 A8 4t
T PCH X 4 28 J5 Lot R ) G1082A Z2 351 1\ Rr
K RR 3 Fp LR RS B3 A 455 Hardy-Weinberg 53 /%
AT EHE(P >0.05) , H A4 FEH A BMD o4t it
22 (P>0.05), X5 G1082A £ 515 BMD
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HATELZ 31X 2 A 225 5 XF DI e B 52 i, 25 22
UG UFHE I 22 25 ME 2 75 52 0 ESR2 LR ik, B A [
FED Y Y ESR2 R A A 5T R, P Ul A Mg, A U
ESR2 JLPRTEMEME 75, 758 & B ESR2 JL[H CA
FE TN 2B 55 G1082A L8755 AR -1
B, X ANARE DL ESR2 LA CA E & 74 2 B MK
G1082A &M 5482 )5 4otk BMD [WC R %Y,

g LTk 4 Je e ESR2 SEHEE 5 & T
i) CA TE 75 241l X BMD 1358 1% 6 17 e 4
A, M F ESR2 JEREE 5 48 g 7 G1082A Z254E1]
AEXT BMD JCHH i 520
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