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[fHZE] B Fi18. 5 IR Z 2K (ADRP3) K K bR & A% 1 1R £ 75 1% (tagSNP)
152298423 il 156986132 £ H §m 4 - /R (4 ) R AN DURR At BEATE AT 0 AR RAE S 5 AR 96 &R .
FHiE R HREALIRE T 2 Ve CHT S X 4 5 (n=362) HINLiK (=653 ) fl e IAKG 2, SR FH S22l
FEH PCR(TaqMan) T RE R 4310, 25 8-~ (1)152208423 =<k PR U A4l lif KA P A9 43 A7 45
RAYH) N TT#76.5% .GT A1 22.1% GG 1 4% , SUGERBE S B TT A 747% . GT #123:3% .GG
T12.0% , W4 3% B2 A1 (9 22 7 48 12 1 SU(P=0.695) . (2) 156986 132 = It [K Bl AE ik A
HR AT AR IR0 GG #1 81.5% AG £ 16.6% . AAMIN.9%, IR AGE 70l h GG #459.6% AG #!
33.7% AA £ 6.7% , W5 20 3 K 53 A 1) 22 58 S ie L (P<20.001) o (3) 4% A 1 152298423 3
PK 78051 2 5] fY) TC . LDL-C 7K - 1) 25 57 G i 5 L (P<<0.01)5 3577 GG 8k GT 4k K 78 3445 TT &
PR #0375 1Y TC .LDL-C /K- (P<<0.01) , & AHFIMITE2E 5 o W AT 16986132 3k A AT 21
[ TC .LDL-C . TG .HDL-C /K -1 22 5 Jo4e 124 2 X (P>0.05) | A EIE S {4 Logistic il VA ] # 7k
AR B ATE R R A SCr FPG TG MR Hm iR 414 2 Ja, 4o AT GG 8 GT
FH DR TR 250 T DR TR 28 R o L] st ISR P XU B ( OR=31140, 95 %€ 1:1.270 ~ 7.764,
P=0.013) , LDL-C 7K F Ft &= 1) XL BS: 38 =5 (OR=3.818795% CI: 1.761.~8280, P=0.001) . (4)
152298423 Fl 156986132 HA4 3 4~ A5 AU | Hoepfl f T T=G SRR EY 1A B Sy T DU (P<
0.001) , U AFE T-A FAFRIAY 2340 W 0 T4 (P<<0:001) s Z5i% —#ism 4l U AFF ] ADRB3
SEPIHRAE SNP 43T AR5 AT 22 5 , 4R A 152298423 2 257 5 113 TC .LDL-C /KA 5, G &4
LA A BE R IZ P ACE TR R BRI 2
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[Abstract] Objective To investigate the distribution of B;—adrenergic receptors(ADRB3)
gene polymorphisms (rs2298423 and rs6986132) and its association with serum lipid in Han and
Uighur populations in Xinjiang. Methods Genotypes of the ADR 3 gene were detected in 362
Uighur and 653 Han healthy individuals who were randomly selected in Xinjiang by real-time
PCR (TagMan) method. Results 1) Frequencies of TT, GT and GG genotypes of the rs2298423
locus were 76.5% ,22.1% and 1.4% in the Uighurs but 74.7% ,23.3% and 2.0% in the Hans. There
was no significant difference noticed in distribution of genotypes between the two populations (P=
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0.695). 2) Frequencies of GG, AG and AA genotypes of the 156986132 locus were 81.5%,16.6% and
1.9% in Uighurs but 59.6%,33.7% and 6.7% in Hans. There was significant difference noticed in the
distribution of genotypes between the two populations (P<<0.001). 3) Total cholesterol and low
density lipoprotein cholesterol levels were significantly higher in GG or GT genotypes than in the TT
genotype carriers of 152298423 in the Uighur individuals (P<<0.01) , but not in the Han population.
Serum lipid level that including total cholesterol(TC ), low density lipoproteins cholesterol(LDL-C),
triglyceride and high density lipoproteins cholesterol did not show significant differences in the
distribution of 156986132 genotypes between the two populations (P>0.05). After adjusting for
factors as gender, age, height, weight, waist circumference, blood urea nitrogen, creatin, glucose,
triglyceride, smoking, drinking, results from the logistic regression analyses revealed that those
individuals who were carrying GG or GT genotype of rs2298423 were expected to face an increased
risk for total cholesterol and low density lipoprotein cholesterol level than those individuals that
carrying TT genotype in Uighur populations (OR=3.140, 95% CI: 1.270-7.764, P=0.013 in TC
level; OR=3.818,95%CI: 1.761-8.280, P=0.001 in LDL-C level). 4) The T-G haplotype appeared
more frequent in the Uighurs while the T-A haplotype was more commonly seen in the Han
population, respectively (both P<<0.001). Conclusion The mutational frequencies of the tagging
SNPs in 152298423 and rs6986132 loci of the ADRB3 gene presented-obvious.differences between
Han and Uighur populations of Xinjiang. G allele carriers of rs2298423seemed to'face an increased
risk for TC and LDL-C level in the Uighur populations inXinjiang.
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RO RN TSI =10 WA SR & 5 S 1N (K =7 K TSR
RIFHLE BT R A A RN ik
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(1) SNP HY3EFE : 7F NCBI 504 J%E (http : //www.
nebiinim.nih.govw/SNP) #7510 1Y ADRB3 KA 26
SNP 4.323 4~ . % 5% A\ 25 HapMap 1T Xl # 4 /%#
(http: /www.hapmap.org/) #& % #5 & SNP, = M
HapMap T 191 % 9 12, I 2 /N 46 o 56 IH) 0
(MAF) >0.05,7=0.80, % & MAF =0.05, 345 3
N F ADRB3 % [H 9 2 /> F5 45 SNP (rs2298423 I
156986132) ¢

(2)FEHEDN AL Z3 JE FHIBGHR DK I 5 ml, 7253 B e
b P 5 - 80 °CPRAT , Go— R FH 4 1 56 PR 21 42 B 57
G RRAARHE (a0 A BRA R A ™ |, 4% UL
5 A5 TR $ H A JE K L A 40 S DNA . DNA i
HII-80 CARAF , {17 F Nanodrop ND-2000 i {3 i
KA (Thermo /A ] , 3¢ ) Killl DNA W B Je 213
JFEAT DNA YR BT E , # DNA R FEERG B 2 50 ng/ul,
afi i A260/4280 LK 1.7 ~ 1.9, {f:1IE 4 DNA #E A
WA 5,

(3)SNP ¥l : 7 ABI 7900HT 4 5 I 20 St i &
PCR (TagMan){ (ABI A ), £ [H) kA7 R R 53
R, PR IR DRC B FTR I« 4130 AL 2O
PCR HURIR FRET R B & R TR R A L,
FLIN VAR 22 8 FH RS9t it PCR TR 3 pl,
BREF0.15 pl, AZEIK 1.85 pl, Bl B k7 F B R5]
HZ10% ~20% . QMFE B e & 47 1 R R ~)
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J& 6 96 FLAR B T UK I, 7R E IR BT T8 TR
W2 BDEE 96 fLb Y BALR AR RN 5 ul, AR5
DNA B ST, FEFLINFE R 21 DNA 1 pl H-f3Ai 3y
BB, QR 37« keS¢ e J5 (il F 2= E A
A A, A RSP S O LB 0 1 min K5 B0 R
[ 96 FLA B T TagMan ¥ _I-, ¥ 34 ) i 551 : 50 “CHit
A8 2 min, 95 “CZAET: 10 min, 40 MEFR (95 °C 15 s,
60 °C 1 min) , 4" 3445 0 f5 {1 1 SDSv2.4 JUAS Y24 551
Gy RV T B sh3E 43S, il RO e B PCR
PRI FRET JeF BRI S 96 FLAR I H 25
ABIAF]

3. GE it A4 0 SPSS 17.0 44 B8k s
| FH Hardy-Weinberg (H-W ) SF- 7 #6; 56 £ A O BRI,
FENE 5 SR G 06 b 52 19 4 3 DR TR 7 3R RIS
225 R AR ) 2 A i TR R H v £ s 3R
7 s R AE S logistic [ 53 Hr 275 VRIS IR
I B 5 % 26 &R % PR I 15 43 Hig(linkage
disequilibrium, LD ) Jz A5 144 4R I EM i@ SR
F1 SNPAlyze3.2 #k 4 (Dynacom Co., Ltd., Yokohama,
Japan). LI P<<0.05hERAGRITEESL,

s R

L —FRRRAE A - T R R AT TN T
FRZERESH 2 E L (P>0.05), TURAREE &
DBP .SCr.FPG.TC .TG .HDL-C .LDL-C W} {f sk
WS ¥y F4EiR (P<<0.05) B\ BUN #IK T4k ik
(P<<0.05) , Pi¢H \BEIATE | SBP [ 22 5% gt ¢ 5
X (P>0.05), W#I1,

R PIRARE BT

FHE PUH(n=653) 4EiE(n=362) ‘1 P
-di 377(57.7) 207(57.2) 0.029  0.865
() 472+9.0 484499  -1806  0.071
Bri(em) 163.34+82 160.0+8.4 6.028 <<0.001
1A (kg) 649+112  63.80+122 1476  0.140
] (cm) 843495 863+10.8 -2.835  0.005
SBP(mmHg) 124+15.5 1224146 1419 0.156
DBP(mmHg) 83+14.9 76120 8393 <<0.001
BUN(mmol/L) 4814138 531+1.55  -5.191 <0.001
SCr(umol/L) 73.93+£22.54  70.05+24.53 2537 0011
FPG(mmol/L) 5.13+1.33 4.68+0.96  5.666 <0.001
TG(mmol/L) 1.62+1.24 1284074 5542 <0.001
TC(mmol/L) 4.6940.87 4.06+0.84 11.139 <0.001
HDL-C(mmol/L)  1.3840.40 1.08+0.36  12.286 <<0.001
LDL-C(mmol/L)  2.98+0.82 256+0.70  8.615 <<0.001
WA s 171(26.2) 71(19.6) 5542 0.019
TR s 116(17.8) 43(11.9) 6.107  0.013

TE RS SN NI 55 WU L fl(%) , Ao s

2. Sk PR R A B PR AR 0 A R NI
ADRP3 JE A rs2298423 il rs6986132 J K 1 43 i )
P54 H-W 45 (P>0.05) , A B EE(F2) .
W 5 AR R 12298423 LA TT By 3, 45 o7 K& R 4
RYJLLT N 3, HLIE PR RN A5 35 R3S 4047 1 22
S G F B L (P>0.05) o RN BE Y
1s6986132 LA GG AL A £, A EH LG A £, H.
SEPR TRV FIATA PR 32037 1 22 T 380 Gei 22
(P<<0.001), W33,

T2 WiE AR rs2298423 Fll rs6986132 KK HI 434 1

H-W Ak 4
9B rs2298423 Pl 156986132 Pl
IT GT GG GG AG AA
P 0.772 0.095
S NKg 488 152 13 389 220 44
AL 487.1 153.7°12.1 381.3 2354 363
Al 0.774 0.065
St NEL 277 Y80 5 295 60 7

TIA%L 277.6 788 5.6

3. A [7) 3 R B IR K T A bR A R N RE
152298423 Kk [K BNV 41 8] ) TC .LDL-C /K V-2 574
Gat# L (P<0.01) , TG \HDL-C /K F- 22 7 45
L (P0:05) , 44 GG 8 GT K4 B %45 TT %&
RIAEE T TCLDL-C K F-(P<<0.01) , MUK A
152298423 FL K A1 4[] TC .LDL-C . TG .HDL-C
KRG 24 L (P>0.05) . PG AT
1$6986132 FEF AUV 2 ] TC .LDL-C . TG .HDL-C 7K
PR TG EE L (P>0.05), WLEk4,
L BRS04 % N\ BEADRB3 J K 152298423 £ 45 Mk
5 TCALDL-C 7KV~ AH OGP | AR 40 3% 187 R A
I BE 5 H B I $8 7 S B 4 i B A5 IR I v TC=
5.18 mmol/L .LDL-C=3.37 mmol/L 43 41 /5 TC 41 . /&
LDL-C 4, %23 18 7% TC<<5.18 mmol/L .LDL-C<<
3.37 mmol/L 43 4 IE % Xt R 2 e J& 75 ki TC L &
LDL-CAE R A, PRI (1= B4k, 2 =% k) ARl .
B MAE R BUN.SCr . FPG . TG W 5 (0=
AN 1 =W AR ) R B (0= AR, 1 =118 ) 7K
V- J2 ADRP3 rs2298423 Z &M A A 4 & EAE A
1 logistic [ 73 Hr (E 2 AE)  TEEE FIRiR %
)5, YEj% ADRP3 152298423 £ 251 GG 5f GT it
D] AU 485 7 3 8¢ T A8 vy IR [T s 0T R e DRSS 34 e
(OR=3.140,95%CI : 1.270 ~ 7.764, P=0.013) , LDL-C
KT 5 0 XS 36 i (OR=3.818, 95% CI: 1.761 ~
8.280,P=0.001)., W5,

4. 152298423 Fll rs6986132 1% 4 A V- £ K B

291.8 66.4 3.8
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R3  PENTE ADRP3 FER Y K A IR R A A AR LA
205 N LT P{E AN PAi
152298423 TT GT GG 0.695 G T 0.445
U 653 488(74.7) 152(23.3) 13(2.0) 178(13.6) 1 128(86.4)
E i 362 277(76.5) 80(22.1) 5(1.4) 90(12.4) 634(87.6)
156986132 GG AG AA <0.001 A G <0.001
U 653 389(59.6) 220(33.7) 44(6.7) 308(23.6) 998(76.4)
A% 362 295(81.5) 60(16.6) 7(1.9) 74(10.2) 650(89.8)
T A5 AN B 55 B AR (% )
R4 RN R I R R ] A A ) R
SNP 152298423 SNP 156986132
e PUGSE A eI A DU HE Y Y P A
TT GG+GT P& TT GG+GT  PlH GG AA+AG PfE GG AA+AG PiA
TG(mmol/L) 1.61+1.07 1.65+1.63 0.727 1.2540.72°1:36+0.79[0.250 1.61+£1.19 1.63+1.31 0.826 1.25+0.71 1.3940.83 0.174
TC(mmol/L) 4.684+0.87 4.70+0.89 0.816 3.98+0.81 4.30+0.88/10.002 4.6740.88 4.72+0.86 0.492 4.10+0.85 3.88+0.74 0.059

HDL-C(mmol/L) 1.39+0.41 1.361+0.38 0.408
LDL-C(mmol/L) 2.98+0.82 3.0110.84 0.695

1.06+0.36"1.141+0.35 0.056
2.4940.64 2.7840:84-.0.005

1.37£0:41 1.40%£0.40 0.375
2.964-0.83 3.02+0.820.365

1.08+0.36 1.05+0.36 0.539
2.584+0.71 2.48+0.66 0.332

K5 4EiEARE ADRP3 12298423 £ 7514 TC\LDL-C /K-

T WS HER R N it
. TC LDL-C

BRI ORME  95%CI \\ P{H__ OR{H.  95%CI | Pffi ADRP3 H1 408 M2 FEFRA AN, A&
HEPIAGGHGT vs. TT) 3.140 1270 ~7.764 1 '0.013-23.818 1.761 ~8.280.  0.001 — ] 5 G 8 B A B R T A2 A,
5 5.762 1.573 ~21.103 0.008~.3,710..1.271 ~ 10.833 " 0.016 AT 15 4 B 7 YR I M A K T iR TR
AR 1.037 0.987~1.091 01150 :1.035 0:989.~ 11082/] /- 0.139 B e NS 4 4 5 G B B R
L] 1.063 0.982~1.152 0432 1.083 1.012~1.159 ~ 0.021 A N .
& 0.980 0.910 ~1.056  0.599.  0.942 0,885 ~)1.003/ [} 0.062 ik P il IS 9 T 2
VB FEl 0.972 0.907 ~1.040  0.409 ~1:077 1.012~1.147 ~~0.019 @ﬁA,%I@ADR&%%%iﬁ[},Fﬁ
BUN 0913 0.669~ 1246  0.567 0.949 0727 ~1239 0,699 Ja R E R A 1 A RIRKFE A
SCr 1.022 1.006 ~1.039  0.008 1.028 1.013 ~1.043 <<0.001 S {08 5 40 2104 B8 U5 A0 fidt DA {5,
FPG 1.012 0.647~1.583 0957 1.137 0.761~1.699  0.532 i 17 200 250 (4 72 3 T . SR T 7 O UL
TG 2.557 1456 ~4.492  0.001 1.286 0.790 ~2.094  0.311 .
W AR 0.403 0.120 ~ 1354 _0.142 (0/494, 0.177 ~ 1.382— 0.179 A ADRp 3 El‘J‘{i?JI iy \éiz\ﬁ‘f‘iﬂﬂ jj
AR 6.296 1.951 ~20.316 0.002 5.624_ 2.028 ~ 15.594  0.001 TR R IO e AL, i O AL

R 5RAT < 3% WA 5 B R, R AN BE XA S

| D' | >0.25F17<0.5, &M rs2298423 Fl 156986132
FE ) — BRI DX, AEAE S BT, T A T 2As
RSB (K6) o W% 24 SNP A, Hhegi 34
LS Ho T-G A% AR A S TR 14 43 B
T I (P<<0.001) , T-A BB AR DU N FERH
B TYE (P<<0.001) , 1] GG B A% U7 9 it AR b
14340 B 22 e85 L(P>0.05) , L3R 7.

xR6  TiENTE ADRP3 KA B -4 4B

J& 2% IA ADRP3 8 [ 1Y % 55 R/ B
RIUE S ZAE ™ . H AT 55 & B ADRB3 %
Trp64Arg A8 SEME— Dy REE AR IR Hik 47
BMRAREIE, Ah 81 1 F 1900 TRAE N C, $5L
LA R 1 64 0 2 FE TR bR 0 24 R 2% A2 kG R
(Trp64Arg) , 11252 VA5 — 1> 20 i N 2030 285 52 X B
(I ZERE IR A s 5 LRSI B ik S 0 B 7 P
FHBES , PR A 6 I 22 KT . 2 2ROM PR ST e 1
R 22— Bracale 55 "R 57 & BRAE 7™ TR i AR

RTPIBEAGR R

4 DU e A DU 4t PIH

o 152298423 1s6986132  1s2298423  1s6986132 T-G 0.636 6 0.7770 <0.001
152298423 - 0.742 1 - 0.4839 T-A 0.230 7 0.099 7 <0.001
rs6986132  0.026 8 - 0.0037 8 - G-G 0.1327 0.1233 0.54

TR Pl A | D

1 :G-A HFHE<0.03 T LSRR
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AR R A N Y AR 383 3k 1Y 1= , ADRPB3 LR 22
A 5 AR R A 0 S E AP A G
Ringel %5 "JF 57 1 [ 2 UM IR 9 £ 75 ADRPB3 FE A
Trp64 Arg 25 535 IfiLFE AL I & iE =22 ] ) 56 R IFIE
S AR S 5 5 2 OB R AR A Y R IR A 56
B, HETE N AT ADRP3 HE K H AR 5 A BF 5T
F/b I A i) 36 [ 57 B A1 £ 22 (NCBI/SNP
database) , & PL# & NS ADRB3 LA 323 42 4
VA5 KEB AT FE R o VB | 25 TR [RV AR [ 1)
XTLEEE T /D T A% SNP S , AT e 5
1$2298423 Fl rs6986132, iZ i s B TN & 7, I %
A X N 2R AR o X T 1s2298423 , i fvia,
TE 26 FER A I A4S 2 H 8.7% , BRI I R 58
AWK 0% , PN 1) 58 A8 Bt 56 R 429 o3 RPT
6986132 37 55, ZE R Y FI TR A 282800154 0.9% , I
PN S AR B %R 5.9% (http: //swww . ncbi. /nlm.
nih. gov/SNP). ZRWF5E 455 R |, rs2298423 466
RGN rh Y 28 AT 8N 2.0% , 5 4 1o N i
HES TG X . (Hrs6986132 765 fapUE A
BE I SRR R 6.7% , B b i TRYE AR

P A 4 e A B 152298423 A~ [] ik P 1fifii 7K
S PR, 152298423 £ A% GG B GT 4 Nl %
VA1 1 1ML 3 TC \LDL-C /K -5 TT FE K %A Hy B AR
FHiE (P<<0.01) o TSGR H IFARAT BIH [F] ) 25
W, B RS ARG A T R R
it — 207 55 ADRB3 3 [H rs2298423 £ &1 5 TC .,
LDL-C /K- & , il i A 5444 logistic [P T
PG AR B A L BUN . SCriFPG. TG
WK B PRI BB R 2% R R R 4E % N HE ADR B3
152298423 £ 5 GG B GT it [K A e % TT &l
AB R JIE R O 8 XU 14 =5 (OR=3.140, 95%CI:
1.270 ~ 7.764,P=0.013) , LDL-C 7K V- F}- & 14 XU 184
5 (OR=3.818,95%CI:1.761 ~ 8.280,P=0.001) .

A Hr Bos , R AREIF S 1 D
>0.25 F1 £<<0.5, .71 rs2298423 il rs6986132 7t |7l
— BRI DX, AR S BN A 5 A5 B 3 b b
AR P N UL B B8 R T-GL, T-A
1 G-G Jy /D WL BAEHL  HE iR N FE T-G B RS R o0 A
WR A & T OU% , {H T-A B B5 R B A T
% IR AR G-G B T A A A 36 1) 22 S e e 12
=

Zi ik, ADRB3 S [H 2 A e Frimge  DU%
NTEIR] 53 A 25 T A i N TF 152298423 U [] & [ Y
TC .LDL-C 7KV 22 5 A B2 2 5 1s2298423

G 257 o [R5 2 e v L s 1f i 7 IXURS: B2 LDL-C
KO- TH s B RS 24 1 F TT SE R B sy . (Bl T+
AW FTREA R /]S, 25 SR B RS e M T ik — A IAIE
UEAMEE R Z 31 5 I BRHE AR A SE M2 75 5 A DG g
I R AE ARG AT i — IR S

& £ X
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