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Association of Asp327Asn polymorphism in the sex hormone-binding globulin
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[ Abstract]Objective . To investigate the association of a common functional polymorphism (Asp327Asn) in the sex hormone—binding
globulin (SHBG )gene with type 2 diabetes mellitus (T2DM) in Chinese Han population. Methods ; Asp327Asn polymorphism in 248
cases(T2DM group) and 351 controls (NC group) were genotyped by polymerase chain reaction—restriction fragment length polymor—
phism (PCR-RFLP) technique.Homeostatic model assessment (HOMA) was used to assess beta cell function(HOMA-B) and in—
sulin resistance (HOMA-IR). Results:The variant Asn allele frequency was significantly lower in T2DM group than(14.5%,20.1%,
respectively) that in NC group.Unconditional logistic regression analysis showed that the variant Asn allele was associated with a re—
duced risk of T2DM(OR=0.62,95%CI:0.42~0.91,P=0.016). Conclusion:This study suggests that the Asn allele in the SHBG gene
might be related to a reduced risk of T2DM in the Chinese Han population.
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PR 38 AL 4 16) 4 31 5 T 30% ~80% 112 35 3T 1 BT 9% i & TR
SHBG H: A A% 1518 £ 1 (Single nucleotide polymorphism,
SNP)Asp327Asn {7 155 SHBG /K- 1% T2DM s KU AR,

Asp327Asn Z 25 PEAE tHE TR [ Fi e A 1) 49 A1 A 6 R —
B R, AT REAE AN R R0 XTI R DR g o0 48 SR LA 2
S, Asp327Asn 5 T2DM AR CHERE S 32 PR T RRSE N
TE, 2 R AR A DA TE b A TR A v [ D AT v
X Asp327Asn ZA1E S T2DM AT THR 1T,

1 WREFE

L1 ARs%

599 il AH B[] JC M 25 5 7 1w [ 2 PR T 2 A i X
BB NIAARFSE . T2DM 2H ;248 1] ( Bk 147 ) Lok
101 1)), F-I4EES (54.95 + 12.16) % . RFRBE A ZF B T2
o fEBE R, T2DM B I AZEARMES R 1999 47 R i 57
PAHLI(WHO) 2 bR, 260 1 14 25 2 R e 128 Tt i
T A0 B TR HERR T B BRE BB S e PR RS (LA
DA) . 1EH# X REZH (Normal control ,NC) ;351 il (534 190 14,
Ve 161 4))  SEI4ERS (46.94 + 10.84) % . kTR Baidis p
o PR PRI VA 28 IO o R8T 2 1 P A %o oA A
FER G A NN B B v AR R R M, BEAE T R dk
B R HRZ By At P o st e % 38 T I X A5 T s
FEH.

12 ¥k

121 AEARFRIE XA AR R T AR 75 ¢
7 B T3 B8 (Oral glucose tolerance test, OGTT) | F4 B 25 i
ARG fE 2 h AR A T4 IOE B 4] DNA S A= b 48 45 )
FE o MUHIN 72 2R A6 A5 W SR A B | 9 82 230 2 SR RO 4
JETE , MR TSI E 4 A shZE AR T, RS AT PEAl )y
#: (Homeostatic model assessment, HOMA) PEAf RS 25 B 401
TJRE (HOMA-B ) Fl i 5 Z 3P (HOMA-IR) , (HOMA-B)=
20 x FINs/(FPG-3.5) , (HOMA-IR ) =(FPGxFINS)/22.5, F
FPG (Fasting plasma glucose) 24 %5 I Il % , FINS (Fasting in—
sulin) A EIREG &

1.2.2  SHBG JLIH Asp327Asn ZAPEREI  SERZH DNA 19
PRICR - 0575 o L FHRR M i B i 22457k (Polymerase
chain reaction—restriction fragment length polymorphism, PCR -
RFLP) ik} Asp327Asn #4734 K437, PCR 514 . LiiF5|
YR 5° ~TTCTGGATCCGAGCCACCT-3" , Fif5| ¥4 5" -
AGTGCCTGGTACATTGCTAG-3" ,  HC IR /1 W+ R A5 PR ]
G, PCR R 25 wl K&, Hd 44§ 2.5 pl 10 x PCR
2200 1.5 mmol/L MgCl, . ANTPs 4% 0.2 mmol/L. b F 5[4
£ 0.8 pmol/L Taq i} 1 U(HZR TaKaRa 2 w]) DNA ##i 1 pl,
IMAZEAK 2 25 plo 3G 55 AF - 94°CTHAEYE 3 min, 94°C/E
30 5,60°CiE K 30 s, 72°CHEAT 30 5,33 MGG, 72°CIHEA 7
min, F PCR X (3% [E Bio—Rad S1000) #4543 s h . B4
PCR 7 #8HA TRV, BEY) S AA R < 10 pl PCR 774 B

PER VI Hinf 1 (HA TaKaRa 2 #))10 U2 wl 10 x )2
P, B I K RO K 2 B 20 ., B D S s 1134
R T 37°CKYE 8 b, PCR 438 Wy R4 43 3 F 5 %
FRY 7] Gold View (1) 29%F0 3%Br IR MRS I HE TG . SRR
HL VKG9 PCR 7= A1 1134°R FA 35 [R] Bio—Rad /A Fl )
BRI A B JG 43 HT . PCR 7241 (294 bp) 2BV #2215
FILT R (W 1) GG R 3 4 75 BE(139.92 bp 1 63
bp),GA B 4 £ )1 B (155,139 .92 bp F1 63 bp) , AA JE[H % 2
Z B (155 bp 1139 bp) , ARG JE R 280 24730 555 0 7 R UE

(bp)
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SHBGEEH Asp327Asn (¥ PCR 77 #) (294 bp ) £ MRV N VTG Hinf
I (G/ANTC) BFYI S5 2L F 455 GG JE R 7Y 3 45 B (13992 bp
163 bp),GA K 4 25 Bt (155.139.92 bp 163 bp ) , AA JE[RIRI 225
A B (155 bp #1139 bp )

1 PCR-RFLP 73%£4># SHBG & & Asp327Asn &35
Fig.1 The Asp327Asn polymorphism of SHBG gene analysed by
PCR-RFLP

1.3 “%itsam

AT PR & £ s Fom , AR IR0 A1 PR B0
P E AT TR FEEA AT, G B R S A B E 2
G (A A 2 BORK RIS 36 ) 125 2B 5 9 f91) 0L R 1 X R
2 S, BE DR R i TR R (1 43 A 2 5 ) xR 6 5 2 L1 ER A o
K36 K Wby 2553 BT 5 6 R R 5 2 A G SR TR 25 1 Logis—
tic [MHS3HT, LML L (OR) 1 95%CT Fois . VA E&ETH
SIHT R SPSS13.0 Gt A 1434 . HI HWE PRG35
FEIZE AR AT G Hardy—Weinberg V-1 . I A Geite
Ty HEH R FHRUAG I | L) P<0.05 R 55 HA G247 X,

2.1 JEFAEBA T2DM &80 — Ml R TR (LA 1)
T2DM ZHf) -3 4F e 2355 T NC 4, PRSI B H Do SE
TR, Whr 2R IEFR T, T2DM 40 A 25 56 bx
QAT FEE (Body mass index, BMI) %l (Waist circumfer—
ence, WC) JEREH, (Waist hip ratio, WHR) . M Ifil . {E (Systotic
blood pressure, SBP  Diastdic blood pressure,DBP)%le%}j‘f: NC
41 (P<0.01) ;FPG i £ )5 2 h MU (2 h plasmak glucose, 2
hPG) H Il =T (Triglycerides, TG) . HOMA-IR #F kb NC 2H &5
(P<0.01) ; i /5 2 h %25 (2 h insulin after glucose load—
ing,2 hFINS) HOMA-B R IRE A (High—density lipopro—
tein—cholesterol, HDL) . 8% %% & I§ 2 1 (Low —density lipopro—
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tein—cholesterol, HDL) 2 KT NC 41 (P<0.01 5% P<0.05) ; &
HE [ /% ( Total cholesterol, TC) \FINS 2 41 22 R 45 i35 X
(P>0.05),

2.2 SHBG B Asp327Asn % AMAx 5 545 A B R A H A
SAIRAE (K 2)

Asp327Asn HFEFITUATA 534 /E NC Fl T2DM 775
Hardy—Weinberg “F-4 (NC: x*=0.89, P=0.35; T2DM: x*=0.39,
P=0.53),

A (Asn) %5 5L P #5T2 T2DM 4H (14.5% ) ik T NC 4
(20.1%) . HT AA BEFERVE/D B0 AA FI GA FERALG S
F—HIAT T, GA/AA FEFRITA T2DM 41 (27.4% )X+
NC £ (35.3%) , AE 451 Logistic IR EAERS L5 K2 BMI
JE o R GAJAA FER 5 GG ZERITUAH LL , 8 T2DM #Y
IR 55 BRI (OR=0.62,95%CI 1y 0.42-0.91, P=0.016) ,

23 R A — % 6 R AR R (K 3)

7 22 AR EME B ARG S, GA/JAA Y GG 2 T LA
AU BMI 2557 JoGE T4 38 50 BEEE ) AF3E & BMI &, GA/
AA ZEFAIE WHR \WC FPG 2 hPG 4 B K T GG i H #
(P<0.01 5% P<0.05),ifii 2 hFINS . HOMA-B & T GG [ %
(P<0.01 B¢ P<0.05,GA/AA LRI HOMA-IR {5 F GG &,
EP=E5 7 e = 8

3 3 i

M IEAR S 5, T2DM 21 9 AP 22 2% 45 B 4 BMT WC
WHR L E(E#ARE T NC 41(P<0.01);FPG 2 h PG TG HOMA-
IR #FEL NC 25 (P<0.01) ;2 h FINS ,HOMA-B . HDL LDL .
FALT NC H(P<0.01 5 P<0.05) , X L5 SER , T2DM A

&1 NC.T2DM A—fIaRFRLE (x £5)

Tab.1 Clinical characteristics and laboratory data in two groups (x +s)
1% (Bt ) A BMI wC SBP DBP FPG
45 WHR
n (4F) (kg/m?*) (em) (mmHg) (mmHg) ( mmol/L )
NC 351(190/161)  46.94 + 10.84 23.32+298 0.85 +0.07 79.64+9.69  119.63+17.20  75.23 +9.85 4.96 +0.46
T2DM  248(147/101 ) 54.95+12.16"  24.99 +3.36" 0.92+£0.07" 86.45+9.58" 129.68+19.81" 78.65+11.77" 9.00+3.67"
20 51 2hPe e re HbL LDL LgFINS Le2 h FINS LgHOMA-IR LgHOMA-B
(mmol/L) (‘mmol/L) (mmol/L)  (mmol/L)  (mmol/L)
NC 5.85+1.04 1.60 + 1.19 482+1.02 135+041 2.77+0.93 1.01+0.28 1.60+0.25 0.35+0.29 2.16+0.29
T2DM 18.79 £ 6.35" 2.53 £3.42" 513+320 1.23+046" 2.60+0.83" 0.94+036 1.55+039* 0.50+037" 1.61+0.49"
:a, P<0.055b, P<0.01; ¢, AR LG
F2 Asp327Asn EERRERB S HIRE
Tab.2 Distribution of the SHBG Asp327Asn genotypes and alleles in two groups
NC(n=351)  T2DM(n=248)  Crude OR (95%CI) PiE OR*(95%CI ) PlE
SHBG SFA7 LR (% )
G (Asp) 79.9 85.5
A (Asn) 20.1 14.5
SHBG JEH AL (% )
GG (Asp/Asp ) 227(64.7) 180(72.6) 1.0 ( referent ) 1.0 (referent )
GA/AA 124(35.3) 68(27.4) 0.69"( 0.49~0.99 ) 0.042 0.62"(0.42~0.91 ) 0.016
GA (Asp/Asn) 107(30.5) 64(258)
AA (Asn/Asn) 17(48) 4(1.6)
TE ra, BCIEVER) AR BMIJF Y OR {H;b, GA/AA FERELY GG LR Hr
£ 3 Asp327Asn AEIEFEBMIGREMEE (x+5)
Tab.3 Clinical characteristics and laboratory data in different genotype (x = s )
% (B ) AR BMI we SBP DBP FPG
1 i WHR
n (%) (kg/m?) (em) (mmHg ) (mmHg ) ( mmol/L )
GG 351(190/161 ) 4991 +12.19  24.00+3.28 0.88 +0.08 82.68 £10.23 124.11+1890 76.83+£10.99 6.90+3.34
GA/AA 248 (147/101 ) 5097 £11.79  24.00 +3.17 0.87£0.08" 81.97+10.13* 122.94+19.08 76.18 £10.40  6.06 +£2.46"
4151 2o e 1 HbL HbL LgFINS  Lg2hFINS LgHOMA-IR LgHOMA-B
(‘mmol/L) (mmol/.)  (mmol/L)  (mmol/L)  (mmol/L)
GG 11.86 = 8.09 202+£256 485+1.63 131+047 266+0.88 098+032 1.56x032 042+035 1.92+048
GA/AA 9.66 £ 6.18" 1.713 £ 1.39  5.07 £2.68 1.31+£035 282+093 098+030 1.62+0.29° 038+0.30 2.01+043"

T+ 55 Asp/Asp FERTZL AL, a, P<0.055b, P<0.01
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RAET R R G A AL RS B AT REAS 2, 1y
¥4 T2DM I R

TEARFFTH, & B SHBG JE IR Asn 2543 3 [H 43 Aji 1 2%
T2DM £H (14.5% )% NC 41 (20.1%) ; K 1EE 5 AR #%  BMI
J5i 5 Asp SRR S A EL , Asn S0 LR 5 B T2DM
Y IR 3 25 R AT (OR =0.62,95%CI 4 0.42-0.91, P=0.016)
Asn ZEA3 3 R 7 F TR DO DU A R B4 20 A1 A 2R B 3
TFHERER IR A(7.5%~12% ) FIAEM BT £ E (2% ) , B T
Cui ZEHRE A A EEE IO & (18% ), FF—IREGUE T Asn &5
V735 R SRS ) R A TE G 0 A % EL A 2 5k

Asp327Asn (rs6259) J&— A EA DIREZ A ML AT TR
SANLE . ESEH T SHBG RS 8 4hET 5790 {7 (%4
R URAR (G—A), T3 T SHBG £ Jikb s FE sk L 32717
B FRATRE (Asn) U T R4 22 (Asp) , 7£ SHBG JREEAK
IERIRZREEE A G FEZE R (Laminin G-like domain) =4z
T —AH ) N=E oK G 5E , y N-E i e 24t 7
—ANBIMIAL o RIS AR R IR A O SHBG 525 [
W R 255 IR T LA S S8 A AR (BAE S iRl rp R 3
1 Asn S50 LR 4wt I B4 A R K AL A P BE R T SHBG
P BR RSN T SHBG (IAEYE e, ZEX 2 BAE
A AFgR e L R I Asn 28457 LR 5 & K F SHBG AHG
1M 555 PCOS ARA \BMI JC¢ ; Ding SR FRAEF Ak 2= ik

FRSCE RS Asn 507 LR I HE A & 3K SHBG 7KF-Eb
ARG m i 10% (P=0.005), X EEHFFEE RULH] T Asp
327Asn HA W H B RELZASNE , Asn SR LK AT RE A 1 B
i SHBG AR bR 2R LA S HE A oA 2 3 o s iy
SHBG 7KF-,

LERESM T R I, TR S AE I P 2 At SHBG KP4
5 T2DM R FAHKE, Ding M & B, Fe2k SHBG /K- 194
M5B T2DM 119 AU FAIS , AIR/K P SHBG J2& T2DM FH 49—
BT N -, Bl XA 2 TETRE A IE Sk BUIR SHBG
IR Az T2DM R XU . 45 6 mi T3 31 1)
Asn SE(EEH 5 SHBG /KF I 0C & HEM Asn 507 5L T B
I Th R SHBG /K- (417 3 8 T2DM 9 i KU IR, 3
HE—E R T SR 4

Z AT K B SHBG 7KF- 55 F1 HDLI® {g Fe {4 5 1EAH
R SHERE | R RT3 A TG IR TS, 7EABIESE
W RIEPE S AR BMILJR , B R BT LIS EE R SHBG 7K
TR ) Asn B LA 1 WHR \WC FPG .2 h PG ¥
T Asp 240 Je [R5 % (P<0.01 B P<0.05), H. 2 h FINS,
HOMA-B 7T Asp S0 3L # (P<0.01 B P<0.05), 5
REE A5 R AT IR L BIA I SE B A BMI, i
JE I AETE FINS L& homa—IR 522 5% .

AHIFFE 1 AE T EDUEABE R BT SHBGHER Asp327Asn
251k T2DM B XU A ¢, Ry N — 2 KA AL 1
FEREE T —EMFERN, 9 T2DM (&R ALRIAE T E— 5 ib
FLRNGEE . BT, WA — AR AT PEAG T2DM 15 (an
EFXFTR BN T2DM 119 A 356 7 2 B0 A8 R/ 25 IR 97 ) SR 1)

AISERERR , SHBG LT HUR B AR AT A HT 5

AU TE L POKF-H63F 1T SHBG 55 T2DM A8 AU
MR, G R LA TR AR Asp327Asn 375 Asn 55
PFER AT BE S T2DM A8 KU AR 5

2 % X #
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