55 36 55 6 1] R BERER A2 A4 (A AR R

2016 4F 6 ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) - 653 -
) AR S el 7 L i ot 11 a2 RN N < B B 2 2 N /S S B o 7 8 S i}

HOE THERR R 2 BE A T 5 TAEGET 2 R ST TR B T S0 % AT, ARSI
g PR AT EHE S 2R R RS0 BRI R T = SR 2
% Ze L) S I FU8)5 Bo2i s ) B 0, KM R B 70 1A T~ B AT A (BRI 3t A%
A PRIZRAE IS i A O PR 45 2 2 B J Th IVE ) o S0m 36 SCIIGRIB 3L 30 i,
71 I 45 SR HE (Cancer) . (DNA Repair) . {Molecular Carcinogenesis) .{Pharmacogenet Genomics) . {Tu-
éﬁ mor Biology)FH T AR, o/ RSS2 IER BRI B XA AR A It
IRZTREERE . 73R8 20 2 22 i B2 RHIEATT) IR R TEA T 27 ) L (T BTs 55 ) 45
ZHBH I

Hedgehog (5 S RBER B FR EEMEST At X NBEFHRES =

FREEH M SR, THE L AR, WAL BAAME AR SR iR R
(VREMRER 2 Be AL TAE2BE )P bR 54100152 PR ARG KPR BB bl o P8 BT 53002857 TP EERMR

PNAETASRE P MT 530021)

5

[ E] HHHD Hedgehog(Hh) {55 M H 5 sl F X 2815 T VG Mo XA B A0 4 2 8P 2R Tk SRR
B g LAl 95 (510 6 BEAIF 5T, DL 1 041 ) 120 i 988 Fe B A 1 074 BRI eg 5 BRI 9T X0 42, W FH] Sequenom Mass Array 3k [K]
A3 R ARKN Hh {550 M3 H G 30 F X0 9 MBETEDIREVE 2 S VEN s M FE R AL, 500745 2 VT 5 S5 AN 5 ey
KFR, R AT PEH AR PO LK HBV JBRIL SRR R 5, #57 STK36 £ 134237608 AG HEIRI I35 e 8 FF 20 A dis 1)
KB KA (OR=0.67,95%C1=0.47~0.95; P=0.025) ; GG FEF T 5 i A1 i 5 Bt 2 R R R TS T2 L (P > 0.05) ; ZE PR T,
134237608 37 15 AG/GG Kk PR T n] (AR 18 AU 4T e i XURS: (OR=0.67, 95%C1=0.48~0.95 ; P=0.025) , ZAHF 53 K & Bl H:Al1 i 158 7
BRSPS 5 A Gt X, 8518 : STK36 HEH 1534237608 7 5 275 rT AE 5 74 A HEIT20 Ui 2 B A Bk
[KREER]  TANIE; 5 PE ; Hedgehog 1558 3 K 278541k

[FEISES] R735.7 [ XREFRERD] A [XEHE] 1007-4368(2016)06-653-06
doi: 10.7655/NYDXBNS20160603

Association between single nucleotide polymorphisms in the promoter regions of Hedgehog
signaling pathway genes and susceptibility to hepatocellular carcinoma in Guangxi population
Qiu Mogqin',Yang Dan®,Yu Xiangyuan',Qin Linyuan',Bei Chunhua',Wang Qiangian',Tan Shengkui',Zeng
Xiaoyun', Qiu Xiaoqgiang®, Yu Hongping'*

(“‘School of Public Health,Guilin Medical College ,Guilin 541001 ;*Guangxi Zhuang Autonomous Region Center for
Disease Control and Prevention,Nanning 530028 ;°School of Public Health ,Guangxi Medical University , Nanning
530021, China)

[Abstract] Objective:To explore the relationship between single nucleotide polymorphisms(SNPs) located in the promoter regions of
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Hedgehog signaling pathway genes and the risk of hepatocellular carcinoma(HCC). Methods : A hospital-based case-control study was con-

ducted in 1 041 patients with HCC and 1 074 cancer-free controls. Using the Sequenom Mass Array platform,we detected nine can-

didate SNPs and then evaluated the associations between the selected SNPs and HCC risk. Results: After adjusted by age,sex,smok-

ing, drinking status and HBV infection, the results showed that the genotype AG of STK36 gene rs34237608 polymorphism was signif-
icantly associated with a decreased risk of HCC(AG vs. AA;OR=0.67,95%Cl= 0.47-0.95;P=0.025) ,while the GG genotype was not
(P > 0.05). In the dominant model,rs34237608 polymorphism was significantly associated with HCC risk (AG/GG vs. AA;OR=
0.67,95% C1=0.48-0.95;P=0.025). No significant associations between other SNPs and HCC risk were found. Conclusion: The
STK36 gene rs34237608 A>G polymorphism may contribute to susceptibility to HCC in Guangxi population.

[Key words| hepatocellular carcinoma;susceptibility ; Hedgehog signaling pathway gene ; polymorphism
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15872723 (C >T) .rs9333596 (T >C),PTCH %
1s16909919 (C>T),GLI1 3 A 1s2242578 (G>C),
1510783827 (G >T),GLI3 %A 1510951668 (A>C),
STK36 A 1s2241527 (G>A) .rs34237608 (A>G) .
1s1344645(G>T) (% 1),

*1 HhiESEERESTHEMCRER
Table 1 Information of Hh signaling pathway gene

polymorphisms
FEA s 5 LA MAF HWE
SHH rs872723 C>T 0.071 0.663
159333596 T>C 0.182 0.430
PTCH rs16909919 C>T 0.314 0.571
GLI1 1s2242578 G>C 0.444 0.755
rs10783827 G>T 0.267 0.933
GLI3 rs10951668 A>C 0.300 0.199
STK36 12241527 G>A 0.058 0.841
rs34237608 A>G 0.167 0.055
rs1344645 G>T 0.151 0.059

MAF(minor allele frequency): fz/]N35 7 3 [FI 45 % ; HWE (Hardy-
Weinberg equilibrium ) ; W3 S 358 147 e A

122 ARAER

ANFFE N Sequenom Mass Array SNP 73 Hid 47
AKX 9 A SNP (7 i AT P BIAG , PCR L
R (EARFR A 4 pL) 945 : 10xPCR Buffer 0.5 plL.
25 mmol/L MgCl, 0.4 nL.25 mmol/L dNTP mix
0.1 pL.5 U/pL HotStar Taq 0.2 pL PCR primer mix
1 pL, EBEF/K 1.8 wL, PCR I 5540 . 94°C FiAsPE
15 min;94°C 28 20 s,56°CiB k. 30 s,72°C &
1 min, IR 457K ; 72°CHEMH 3 min;4°CLRFF, PCR =
Y2 SAP SO FABRERAEA RN, KEh R R
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G ey b 5T R RR AR R FR A A 521
123 ezl
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JF9e 98 AUBS: 22 (1R G 3R . A 560 347 A XA AR
K, P < 0.05 NERAGIEE XL,
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2.1 — AT FHRIEF A X o0 B A 5T
ARWFFIRBIZHIE 1 041 6] 4545 18~70 2, o
AEWE 47.0 2, Hirb 909 ] (87.32% ) S Pk, 132 i
(12.68% ) Lk RHHEZH 1 074 #], 4E % 18~70 %7,
FIAAERS 49.0 %2, i 945 51 (87.99% ) R B, &
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Table 2 Frequency distributions of selected variables in

HCC cases and cancer-free controls

A WA [ n(%)] XMRAn(%)] x*1H P

AR 3.977 0.046
<47 % 459(44.09) 520(48.42)
>47 % 582(55.91) 554(51.58)

el 0.219 0.640
5 909(87.32) 945(87.99)
4 132(12.68) 129(12.01)

M AR 120.640 <0.001
& 659(63.30) 905(84.26)
2 382(36.70) 169(15.74)

e} 120.020 <0.001
& 694(66.67) 932(86.78)
2 347(33.33) 142(13.22)

HBV & 1 180.430 <0.001
B 171(16.43) 976(90.88)
B 870(83.57) 98(9.12)

22 Hhfz5@ % &K H SNP 125 % 55T

Hh 5538 1% Hh 25 FE R SNP 437 55 118 45 3 PR U7
Xof HR 20 v B AR o A B4 G HWE 15t 4% 74 2 1
(F 1), STK36 FEH rs34237608 {37 5 it A L [R5
AA FRARFE LAY AG FIZARAIAFEN AL GG 1E
s 91 2RI REZH iR 38 o0 A 25 S e i S (H
TE SRR | e 4 AT BR2H R Y AG/GG
BRI 26 A GET T8 3L (P < 0.05) s HAth 2354
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SR Y R A B RIS R 0 A 25 e TS iR
X (P> 0.05), TEPFEAFW PN WA o Ph &
HBV & QL % W R 5, 5 #4# STK36 & A
1534237608 AA JE R A B 5T X A E , AG FE A
RU 1 988 XU OR 2l 0.67  (95%C1=0.47~0.95, P=

0.025),GG R H A OR 2 0.78 (95%C1=0.19 ~
3.25,P=0.737) ; #E WAL AR | 1534237608 AG/GG
LA OR N 0.67 (95% CI=0.48 ~0.95,P =
0.025) , ABFFEA K IR e 7 0 280 5 )i
RIS A Geit2e KB (3R 3) .

*3 HhESERIAXERE SNP EERSHRESES BENXR

Table 3 Genotype and frequencies of Hh signaling pathway gene single nucleotide polymorphism in cases and controls and

their association with the risk of HCC

FEPR SR [ n(%) ] X BEZH (%) ] Pii: KIE OR(95% CI)® PAE®
SHH rs872723

cC 856(84.17) 893(84.56) 0.663 1.00

TC 153(15.04) 158(14.97) 0.94(0.65~1.37) 0.744

TT 8(0.79) 5(0.47) 1.58(0.28~8.99) 0.606

TC/TT 161(15.83) 163(15.44) 0.804 0.95(0.66~1.38) 0.820
SHH 159333596

TT 837(80.48) 863(80.50) 0.429 1.00

CT 192(18.46) 203(18.94) 0.50(0.11~2.23) 0.365

cC 11(1.06) 6(0.56) 0.52(0.12~2.24) 0.378

TC/CC 203(19.52) 209(19.50) 0.989 0.51(0.12~2.23) 0.373
PTCH 1516909919

cC 455(44.43) 449(42.36) 0.571 1.00

TC 455(44.43) 495(46.70) 0.90(0.68~1.19) 0.446

TT 114(11.14) 116(10.94) 0.84(0.54~1.32) 0.450

TC/TT 569(55.57) 611(57.64) 0.339 0.88(0.68~1.16) 0.372
GLI1 152242578

GG 479(46.64) 421(39.64) 0.755 1.00

CG 391(38.07) 485(45.67) 0.94(0.63~1.40) 0.763

cC 157(15.29) 156(14.69) 0.702 0.83(0.55~1.25) 0.373

CG/CC 548(53.36) 641(60.36) 0.462 0.89(0.61~1.29) 0.540
GLI1 rs10783827

GG 603(58.43) 631(59.19) 0.932 1.00

GT 370(35.85) 374(35.09) 1.06(0.80~1.40) 0.689

TT 59(5.72) 61(5.72) 1.33(0.76~2.34) 0.312

GT/TT 429(41.57) 435(40.81) 0.723 1.09(0.84~1.43) 0.505
GLI3 1510951668

AA 569(54.98) 563(52.81) 0.199 1.00

AC 400(38.65) 414(38.84) 0.98(0.74~1.29) 0.861

cC 66(6.37) 89(8.35) 0.79(0.47~1.33) 0.381

AC/CC 466(45.02) 503(47.19) 0.320 0.94(0.72~1.23) 0.666
STK36 152241527

GG 971(93.28) 996(92.74) 0.841 1.00

GA 68(6.53) 75(6.98) 1.19(0.08~18.03) 0.898

AA 2(0.19) 3(0.28) 1.04(0.07~15.06) 0.976

GA/AA 70(6.72) 78(7.26) 1.05(0.07~15.12) 0.971
STK36 rs34237608

AA 863(83.62) 853(79.65) 0.055 1.00

AG 163(15.80) 208(19.42) 0.67(0.47~0.95) 0.025

GG 6(0.58) 10(0.93) 0.78(0.19~3.25) 0.737

AG/GG 169(16.38) 218(20.35) 0.019 0.67(0.48~0.95) 0.025
STK36 rs1344645

GG 835(81.54) 833(78.36) 0.059 1.00

GT 174(16.99) 220(20.70) 0.89(0.63~1.24) 0.482

TT 15(1.47) 10(0.94) 1.45(0.45~4.65) 0.531

GT/TT 189(18.46) 230(21.64) 0.070 0.91(0.66~1.27) 0.594

a s WU X2 K50 s b AR IEARRE ) R PR LA B HBV IR Z R Logistic 114,
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2.3 STK36 # A 1534237608 15,5 5 I 5% & % % %
oy o B M

XFAEARS RS AR RS HBV e 4 R 25k
ritt—22 052500, 45BN, #5F 134237608
PR AG 5L GG JE PRI RRAR A A H RETH 98 1 XU 8

201 (OR=0.60,95%CI=0.41~0.88 ; P=0.009) A< 1 4
# (OR=0.57,95%CI=0.38~0.88 ; P=0.010) F1 K 1 F
# (OR=0.65,95%CI=0.43~0.98; P=0.040) [ E.A5 ¢
TR (P < 005, 3% 4), {Hik 28 ] % 51534237608
2B AR (P> 0.05),

R 4 rs34237608 i = BN S HER RN H B
Table 4 Stratification analysis of associations between rs34237608 polymorphism and HCC risk

1534237608 (it /% HR)

AA vs. AG+GG

2h AA AG+GG OR(95% CI)* A PE®

AR
<47 % 381/419 75/99 0.68(0.39~1.16) 0.163 0.571
>47 % 482/434 94/119 0.65(0.41~1.04) 0.074

P 5]
5 753/746 147/196 1.16(0.46~2.97) 0.747 0.264
5’e 110/107 22/22 0.60(0.41~0.88) 0.009

W KR
b 545/714 110/187 0.57(0.38~0.88) 0.010 0.182
2 318/139 59/31 0.93(0.48~1.84) 0.854

eli]
b 567/734 121/194 0.65(0.43~0.98) 0.040 0.848
2 296/119 48/24 0.68(0.32~1.43) 0.308

HBV J#L
b 146/778 23/195 0.66(0.41~1.09) 0.104 0.826
i 717/75 146,23 0.66(0.39~1.10) 0.112

aACTE T AR 0] AR RS LA K HBV LSRN EL b BN A5k 45 FASREISC AR I P AL

3 #

MERAEREREZNER ZLBRE SRR,
Horh MRS Gy L 2R . Hh (5538 5
£3% Hh {55k (SHH ,IHH DHH) #5852 4& (PTCH
SMO) TFUiFEEE S 5 F GLL FU F FU A3 i [
F(SUFU) 2 11, Horh SUFU 21238 % 85 52 14 17 v
JAPER - Hh 38 B RSP AELE T r B A it
T2, N2 SRR A AL VRG240 B 380 s AR 448 i
FA WA Hh (55N, R &R
FEEAE, HETIFIE &3, Hh {5500 5% 5 5 78 TR
M RA R e R b A DG, Fu B2
38 AT 9 ZH 2L R KGN 21 669% 14 T 98 £H 41 PTCH
AR, IR R AR R 41 ZY PTCH #3k 5
TFARIMEHITIRELHSY, Huang 25 hmad K 115 4T 5es
204 P SHH PTCH1 F1 GLI1 7£50% LA | JiT9a4H
ZURKIK N o Eichenmiiller FMHF5Y Hh {5538 # ik
JEE T o 4l ) LRI 20 8 1) s ) & B, B 4 g 20
21 GLI1 F PTCHI 1955 587K -5 1E 5 4L 8Lk 7 %t
by R T 65%H1 30%, X 1EWIAE IR 40 i
st R Hh 5 5l B B ZAE A . Kim S50

KR LR GLI2 # YL FmaniE, &3 GLI2
] BEIE AL T Bel-2  c-myce Fll p27 @& A8 00 il A58
R TE N

A ST DA VG Mo X BE 1 041 {3l B9 5 451
1 074 {53 B g3 X B35 M A 28 %4 42, 35555 Hh (55
i L RS Bl 7 X 9 AN T AE T e M SNP {45
(SHH 1s872723 159333596,PTCH 1s16909919,GLI1
152242578, 1510783827, GLI3 1510951668, STK36
152241527 1s34237608 1s1344645) 5 [FF 9 15 1% By Ik
YRR, ©4 Mk, A X ek SNP 4 0 5 1
Gy BV AR SRR D, HET{A — R/ MEA &
(A 5C PTCH JE PR B IR 22 A8 P A 9841, Fu
SERIPL 171 BN 162 BT RECMIFTE T4
B} PTCH %P 3 4> SNP 1 # (A1056G . T1665C.,
C1686T) 5 [ it 1% Jp JBt: 1 5C &R L (HIF R & X
3 A~ SNP 7 o5 5 st A% Gy Sl A o 3 DGk, AR
WF 5% 45 I8 & & B PTCH 3 I 8 31 T X Y
1516909919 5 i int & Zy it A7 ek, AR TE &3
STK36 #E[H rs34237608 AG K AU 5 f £ iT9a i KL
B AR SCE, T GG LR AL S R XU TG (L
AA BB S AG WHEESS 1 OR fH2H 067,95%CI



- 658 - Moa BB R o R

5 36 455 6 1
2016 46 H

1 047~0.95; GG J#EEJ5 1) OR {H-M 0.78,95%C1 Ky
0.19~3.25) , X Al g SAH G IZANL 5 GG KRR ER
ARG GE 2R S A REZ R A OC . 78 A A
TR 1s34237608 AG/GG &R AY AT DLyd /N Y
KA IR, AT 1 R & P Hh {5 5 Y STK36
FEIH rs34237608(A>G) I g5 ) VO AREIFE 7 & IR
KB X, DFFEUESE, 7T DNA f93EZA%IX (non-
coding region), Ryl EIER il 3 X SNP
57 85, AT RESE M 5 A Y 2 S FR T 028 mRNA 5%
S ARIR RS I AR BRI T RE e
rs34237608 v T STK36 K&K 1 JH 371X, K b F&AT]
HEM, ZA A B G BYSE7E Al BESE ) STK36 J A
[ %% ST s ) STK36 25 FH I ThfRE, 4k nl g 524
Hh 38 P55 5 2 50, TR 0 & s i A e
YEH .

AMFFE Ry DA B e Ry S Ak 9 1510 6 BEAF 5T, AT g
FETERE PR AT . HLAh , BARASHIE ST 191 2H A X6 B 2
BIREA B A3 A E] 1 041 1A 1 074 f41], {HAN ) 3L
DRI 22 2507 s A SR D R 4 SHH. 6K 1872723 {7
S TT JE R AR STK36 HE [ rs2241527 7 f5 1Y
AA FEPR AR b TT FE DK AR 5] 2 vt R
05k 8 N 5 5], AA K& DRI R A 5 451 26 K1 %
RRZH a0 ok 2 0 3 9, DRI, AR SR 45 R 1 4
THER AL RS2 B L B R

A E RAE T E T PE AR A Hh {5538
% STK36 %M f3 31 1 [X. 1s34237608 i 5 &2 25k
IV B A RS il R 6, (EARFSR 4518
Iy FERAEAR AR 25 G = W D Be o ik —
RIE,

(&% k]
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