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W OE ERSEM: BRI IR AL 55 I 45 A B VI X . ASBIF S8 a5 1) %F BT 9 28 35F 5 e X9
ENTEACESE D] BChE B iR 2250 (SNP ) 55 BHAE 25 47 5 & 0 WU I ARG, b s s i 25
T B 37 AL $ BEAF 2 Bl o
Frike BEEC 171 B M A DO IR 3% 25 00 £ 35 A0 125 9 flt BT HE B A2 o DA 8 55 7y 200 R e R xR 4 1Y)
S IMmAEAR PR R AL 4 DNA, DU A5G SNP i 5 ABCG8  rs11887534 (DI9H ) A Jhy BH X H&
SR TaqMan FREFH A, it B4 25 7 20 00 4t B X6 HE 4 AR Jjk AR DG 3£ ) BCHE vs 1126680, rs1803274 {73
PP 43 AR 245 TR0 B 245 TR R FIl ] Pearson x> KB 8 Fisher's B U120 M1 24T SNP KU
AHOCKE S, FFFIH Logistic BIASMTITHFE RS L, 38T SNP 3 25 5 R BE L5 7 B AR I X R
GRS PR A4 Hardy-Weinberg S A ( x ’=0.641, P>0.05) , HEEEMFEA
HARARRY:, RS 8 E R AR 2 s % R RO SRS ERRO S A EN 2R (3
P<0.05) . TaqMan FREFHEPIp USSR WoR, 3 AR SNP T 73 Y, Jf HASFRZ SNP 1943 1T
=99.3% . FHPEXTHE ABCGS 111887534 72 5F CG ( DI19H ) 435U Hy JIH 4 45 47 XU A G SNP 975 37
£ (P=0.006 ) , ACJEAICIEA BChE 151803274 7% & F CT S5 ARAELE A KUK B i A7 ¢ (P=1.312x 1077 ,
I JE JBE AR O 5E DX BCHE rs 1126680 A 5 0 4% 25 47 %5 i & g AU T ¢ 1 28 78 {37 s (P=0.616 ) . BChE
rs1803274 Z4 & CT 43 B 5 Lo M IH 98 235 7 2 0 19 2 s JRUIRS: A5 0 58 (9 A OGP (95% CI1=0.237~0.772,
P=0.009 ) .
53 e S M L IX DU A f, BChE JL[K SNP 55 AR 4577 K 9 KU A ¢, #5715 BChE JE[H 151803274
AR L Lo, AR 28 2 s XU 1 5
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Background and Aims: Studies demonstrated that gene mutations are closely related to the occurrence of
gallstones. This study was conducted to investigate the relationship between the single nucleotide polymorphisms
(SNPs) of the BChE gene and the risk of gallstone disease in Han population from Guizhou province through a
case-control study, so as to provide basis for studying its regulatory mechanism in gallstone formation.

Methods: A total of 171 patients with gallstone disease and 125 health control subjects of Han nationality in
Guizhou province were enrolled. The genomic DNA was extracted from whole blood samples of gallstone disease
group and healthy control group. Using the risk-related SNP ABCGS8 rs11887534 (D19H) as a positive control,
the obesity-related genes BChE rs1126680 and rs1803274 in gallstone disease group and healthy control group
were genotyped by TagMan SNP assay. In homozygous and heterozygous models, the risk-related to SNPs was
analyzed by Pearson y” test or Fisher’s exact test. The odds ratios were determined by Logistic regression analysis
and the relationship between SNPs and gallstone susceptibility was analyzed.

Results: The allele frequency distribution was in accordance with the Hardy- Weinberg equilibrium (y*=0.641,
P>0.05), so the selected sample had a population representativeness. The concentrations of high-density
lipoprotein cholesterol and low-density lipoprotein cholesterol were significantly higher in the whole blood sample
from patients with gallstones than those from healthy subjects (both P<0.05). The genotyping results of TagMan
SNP assay showed that 3 tag SNPs were successfully genotyped, and the success rate of genotyping for each tag
SNP was greater than or equal to 99.3%. The CG genotype of the positive control ABCGS8 rs11887534 was a
SNP mutation site related to the risk of gallstones (P=0.006), the CT genotype of the obesity-related gene BChE
rs1803274 was significantly associated with gallstone disease (P=1.312x10""), but the obesity-related gene BChE
151126680 was an irrelevant mutation site to gallstone disease (P=0.616). There was a relatively strong correlation
between the CT genotype of BChE rs1803274 and gallstone risk females (95% CI=0.237-0.772, P=0.009).
Conclusion: In Han population of Guizhou province, the SNPsof the BChE gene is closely related to the risk of
gallstones. The risk of gallstones is increased in individual, especially in women with BChE variant rs1803274.

Cholecystolithiasis; Polymorphism, Single Nucleotide; Genotyping Techniques
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B ARBT AR (BMI) RS HATHOCHE 1T o I
}ﬁlﬁﬁTaqMan® SNPHE K 43 7 T 5 X IR A R A
A1 43 ARG, LUIHR X WS o7 s SNPTE 32 10 HE
HKT REL B 25 A0 o Y S

1 AR5 HFE

1.1 ARMTK

JIT A 1% JIE S8 25 4 95 5 i 47 0 A R Sk BRAE A 3
SRR T 2013—20164F 53 JH B2 FBF K 5 e 2 B T
JE AR B PR RE 5% 25 1 0 AT AR BEIRIT R, L
B F 50N B2 B R 2% B JE B2 e ARG v oo SR AT AR A 11
fat B N . R 5T B a0 B 3t 56 3t A 28 B M R B R 2
B J B e A0 B 2 Y S b vl IR E AT R R (e
HEHES . GYGDWK-01) , INWF 5315 i f Z K
M2 550 MERZ. 296632 &t 3ik1s
HA R4 AR S, b A 455 I 38 25 4 i JR A
L7161, f@EEXT A AFE1250] . AIFAR. B X
PR 43 06 2R 40 5 1) HEL 3 468 B O Bl g A% T
5. BE MRS S ALG, ¥ 8 AN E
P, REMAEARL10 mL, $#EEDNA,

1.2 ARFE

121 AL BHADNA®RRKRE %ML F|H
MagCore Compact #% B2l 44 ( P4 58 4 B2 e fn 2 |
e, L MagCore Genomic DNA Whole Blood
Kit ( Cat.No.MGB400-04 ) a5 £ 42 B 4 1y 3 [ 41
DNA, HUDNA ¥t A 2 pL A NanoDrop il 2 DNA
Al MR, #fi4¢ 0D260/0D280>1.8 £ 2.0 Z ] .
1.2.2 TaqMan® & 3 3% 4F #& o) & SNP 2 B 4 &
3 /> SNP FEH A R ET 781 B SRR B L 1. B
# Z& & 1 20x, 40x, 80xTaqgMan®” Genotyping
Assay UL M TaqMan® Genotyping Master Mix,
nuclease-free KT 41 . ARERT PCR W AR 2 i
ST Oh S uLo k& 7 FL (384 FL PCR WA ) 5
10 pL A& & /L (96 L PCR S N dl ), #2 HE A o
ST RVAR R o R AR mx3000p™ J 41 4G il
%A 4t (Agilent Technologies, Santa Clara, CA,
USA) FJH VIC® F1 FAM™ ¥ /> 5% 56 46 I 38 38
756 R AR S ARG o 22 i 437 3 PR 43 B /SNP SE I ¢
FE T B A B, IR AT AR AL D 43 B /SNP ST
PCRE T R Ak W ) 1O

&1 RKHFIRERER

Table1 Probesequence and gene information

HE[K SNP 45 Cytogenetic Band 2% NCBI JE K X Av; G fith gl
ABCGS8: rs11887534 2p21 44066247 GCTGCCGAAAGGGGCCACTCCCCAG|C/G]
ATACCTCGGTGAGTGAGCAATGGGA
BChE: 151803274 3q26.1 165555125 ACCCGATTCTCTGCAACAAAGATGG[C/T]
AAAGTTTGCAAGGAGTGAAAATCAT
BChE: 151126680 3q26.1 165491280 AATCCTGCTTTCCACTCCCATTCTG|C/T]

TTCATCAATATTTCCTGTAAAATAT

123 BChEA A2 M S S 5 &4 64
Ja W 2 A1 A T 48 At BChE rs1126680 DL}
rs 1803274 45 (v F PR 5L (K] 760 55 JIE 44 45 4 ¢ 97 19 Ife IR
P HEAH 1, R FH — 9T Logistic [0 1943 #7 (49 7 ¥k
AT VAL . 2T erude odds ratio BY3HE, DA
A A R LS B A R A B, 1T rs 1126680
DL Bz rs1803274 1 5E X 43 B0 DA Sy b 37 AR L 3E
it Logistic [A1IH 43 87K 55 4 3 PR (1 43 B 45090 5 HE 3%
S50 YR B A A R ST A I DR 3R AT AR T
Tt — 5 ) IR 25 0 K AR S B 4 )2
HEAER, PER, BMI AT E 5%
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1.3 Gtit=4bE

BT A5 04 A AR R A DL K SR TR 3R Gk B0 2R
SPSS 13. 04T G 3 Mr o %3148 BTRH A4 2 1)
VU A P ey 30 o A5 A6 5 PRI 38 530k FH Y 2 4
THEU ¥, R Pearson x A5 5 & Fisher'sHitl
M. i Hardy-Weinberg 7 UL F 4% 55 {vr 3 [F
RIREAR R/ 22 5 . R ZJCLogistic 1073 #7 Y
T3 ¥E R FE I LR WAL . P<0.05°h 22 A Ge it
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2.1 BRSO

JIFL 2 2 7 5 g 4 5 f RN TE B AE i T, AR
WEIEHEH (LDLC) 5&%EREN (HDLC)
AW %S (P=0.028. P=0.015) , HAWEK
RS ¥ RGEIT %8 X (¥P>0.05) .
S B EACP AR (46.1£9.2) %, {@BFEX

WA AER R (53.2+5.6) %, MFzh2ZR
TGt E L (P=0.267) . Hrf H¥E 450 0%
M CHT726, Zeoofl ) Fufg XA (H5141],
L7440 ) MR 2E S g E L (P=0.905)
R EA A e (F2) o SR BE R e R A R
DA A5 A Hardy-Weinberg i 2 £ ( x 2=0.641,
P>0.05) , EREAIFEARBA BT

*2 ZiXFIRKRFES T

Table 2 The clinical features of the studied subjects

WiH JRAELS A Ppmd] (n=171) AT IR (n=125) P
P [n (%) ]

3 72 (42.1) 51 (40.8)

i 99 (57.9) 74 (592) 0-905
e (%, x+s) 46.1 9.2 532+5.6 0.267
BMI (kg/m®, x=+s) 249+3.1 24.6+29 0.889
AST (U/L, x+s) 34.07 +17.8 30.5 £20.4 0.668
ALT (U/L, x+s) 332+19.3 292+21.6 0.867
LDLC (mg/dL, x+s) 130.7 + 35.1 113.3 +28.9 0.015
HDLC (mg/dL, X+s) 46.8 +10.5 51.8+12.0 0.028

2.2 ABCGS rs11887534, BCHE rs1803274 L &

rs1126680 K% i & E A% 5> 7

TaqMan “¥REFHE 0 BIZE SR BoR, 37 HRZESNP
BT, I AR A ARZESNP Y 43 LK 2 %99.3%
(E1) . ABCG8H:A (DI19H ) rs118875344F K FH
PEX IR 5 SCHR R T (0 45 5 — 3!, BChE 151803274
(P=1.312x 107") Z250 5 8098 45 6 5% 19 &
AEAFAEA e . X IRAI Al R rs 1803274 2%
G FEM L AR, R AR A 25 P 1 K
WA S B4 SR HE R AH OGS I BCRE rs1126680
(P=0.616 ) SHEELS PRI (F£3-4)
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2.3 BCHE rs1803274 5RE R E A G IKIEHRHI X

B4 4R

XF JH 3 45 7 52 12 20 A A5 6 5 TR A R P R R
Wt 2R AA FCC, A TCTHL G FTTHR
K I BChE rs1803274 1 FH 3¢ B4 HE 47 C 1 43
Mo 3 Logistic [ 5 43 A1 65 55 A0 56 (A1) 43 BY %R
I 55 BH B 25 7 95 1Y & A A R kT A B R &R
A7 A W, T HE— 2D R IR 25 e R A e
i e JE W 7R S AR, PR A B M IS i
L% . BChE rs18032747% & FCTZRAS W] LIME N
JIF 48 5 7 2 95 & s I A ST st AR U L 2R o Logistic
[l 53 7 i e 5 45 R, fE Lok A B BChE
rs1803274 4% &4 T CTHRRE ALK tL 4l 5 FCC X4 BT
TTAFAE T {9 I B 25 0 5 1) & KU (195% ClI=
0.237~0.772, P=0.009) .
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B ERESEHSE A 11887534 4341 B: 11803274 43%!L; C
Figure 1  Scatter plots of genotyping

: rs1126680 437
A: The rs11887534; B: The rs1803274; C: The rs1126680

*3 BEREMERESNPER
Table 3 Information of the target alleles
BChE cc, CT, TT rs1803274 90:167:39

BChE CC, CT, TT rs1126680 3:293:0
ABCG8: DI9H CC, CG, GG rs11887534  0:286:10

F4 PERERHEBEBIREERE SNP REHFE 0 (%) ]
Table 4 Frequency of mutation of the SNPs of the target genes
in patients with gallstones [n (%)]

BChE: rs1803274

CT 63 (36.8) 104 (83.2)

CC+TT 108 (63.2) 21 (16.8) 1-312E-15
BCHE: rs1126680

CT 169 (98.8) 124 (99.2) e

CC+TT 2(12) 1(08) :
ABCG8: DI19H

CcG 10 (5.8) 0(0)

GG 161 (94.2) 125 (100.0) 0.006
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JIE B 45 7 5 05 TE BR 36 & 38 b X2 JE 5 3 11
— PP R G, A S AR A REA HE, HR
R Y R 22 S BN Ol AT BE S AR ST I A st
fEHFEA K" FE20601Z XA H, BIE L1711
450 323 DL B 125 ) f B X BEFE AR of B %5 BChE
FKrs 18032745748, N4 25 47 2 95 14 & 9 AUIS: A
WA, 15180327455 F CTTE 5t M & % 3Z i
NBEP 5025 4 R AR . VRN BHMEXT IR, rfy
ABCG8 D19H /Y 7% 55 Il R 50 2 6L T DA i i) AH 5
HIEY, a3t A IR BA TS AR Y T AR . AR
FEI P T IR S5 1 B 5 (B X A 19 A G I IR
FROE, MRS B 4L LDLCY B & T X B4,
SR IS 485 77 HR 5 2H R HDLC U B AR T e 40

JIE B 55 4 1 T8 R 52 2 B DR 4 0 B 2% it
FE L BN 2 B AL MR BT 0 BUEE S, S — Fh
R ZEBLLEGAE . M AT L 5 &, fEik
N B AR AR R, MR, IERE, DIRFEEAY
A FHPY . K REBFSE © 0S5 T BChE S5 3% /R B
R A B OCH . X PR R NS R R . MR
0 JHF 55 3 F0OER T AR R R O B, 3 B Ok I v
JIEL R T il 25 FF 25 0 Cucuianu @6 2V 38 2 7608 bR 1K
B E NS, HfEBChER F T, JF HE
B ChEXT I8 198 5 25 . U0 25 i 7 R R0 CRK 17 3% 3k
HLA B 0 AR o B 5T 38 T8 O IR 9 R
B R MM 3E BChE K- 35 Tk, A 9 A8 e 1 K i
EBChE S f ik — B3, Wi IR AR K L BChE
X AL, 45 T B A R e 2 TR AR 0T Y B IA T
Jo, 25 N B S A R R B g PO i i
BChETF = & i i I 14 28 th A= AL 48 Fr i 0 A5, Il v
H B ChE 8 b 50 5 1% Jsz W JFF ik XoF B s 1€ 343
B TR E AT GERE, T E IR B R
R EP AR s R, R T
FEALUR D, DA A B 3 Mg i HE AL, 51 & & iR o
E FIAE R E S (AR B A, MR B 0T
Ji MUE B R T, U s T R B BRI AR 3G
JH- 240 JEL PN R R T 38 22, R 7 728 1 1 T A B A 1
T, SEUT RS A R B, g — AR
P W AT P A R R AELR L I M A IR A
R LTE ChER) EZRY . Fr ALy FBChE & & T+ =
Al REJE T KRR YE S A R in ini 7 mi >
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BChEfE ML AR G, HR B R H R E
ZALAY AR T g R,k 5 AR 9 4 A e B kR
A HE W A B RO

BChESE M 76 ig B AR i B AR SR AL &5 A AE i &
RS BRPI ER O EEN A G, A&, BChE
SE R 5 0 25 40 50 1 I R BOi% ik R SN P g8 AR X
JI 8 55 4 77 AR A DG SR AT R 25 1 . AR DE ST
1ok 75 1) X6} B ATE 5% R 5 5 M s XU N TR AE PR 5 A
BChESE PRI SNPA 55 55 04 45 41 2 9 & 9 AU 114 4 G
P o BEICLT 1 5% M 48 DU I 48 45 6 B 1254
RN E AN, KHTaqMan“WE A, *HAC
JHEAH 9 JE I BCHE 151126680, rs1803274 317 5L A
3R RIRFE % BChE rs1803274 SNPSEZAE, AR
BB 25 0 e i KUK 2 T, SRS N T &
P R TE A 25 0 R AU o R T AR SR A OG5 R
BChE 1s1126680 ) 15 [IH 3 25 47 52 95 & Js KBS 6 &
SCRGEAE AL A o AS IS A I 8 45 A 1Yk R 5
JIE 24 5 7 35t A% S TR 1 AR 0 R G BIF 5 AR T R 1Y
TAE SR
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