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PSSR R ALY HCC X R, # & BERSNRY L EARF B AT, 159904341 12 rs1042489 B A7 5
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Mk @R HBsAg' K8 HCC WfaR W E AR L AR S BN RN L O/EM, $h EERRUEAR P RE
B survivin ZE R Y rs9904341 K rs1042489 {7 s M5 HCC M &R A 55 0 rs9904341C-rs1042489T LT R AT fE 2 HCC Y
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Correlation of survivin gene with hepatocellular carcinoma in Han nationality in east China
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[Abstract] Objective To explore the association of survivin gene with hepatocellular carcinoma(HCC) in Han nationality
in east China. Methods A case-control study was designed, which included 176 HCC cases and 196 healthy controls, all from
Haimen city of Jiangsu province. The rs1042489 and rs9904341 loci of survivin gene were genotyped by polymerase chain
reaction-restriction fragment length polymorphism (PCR-RFLP) technique. and the association of the genotypes and haplotypes
of the two loci with HCC was analyzed under different genetic models. Results Univariate analysis showed no significant
difference in the genotypes or allele distribution between HCC case group and the control group under different genetic models in
either rs9904341 or rs1042489 loci (P>>0. 05). Linkage disequilibrium (LLD) analysis showed that the two loci were in LD
(XZ =4,777,P=0.03), with the D’ value being 0. 188 and 0. 183 in the case and control group, respectively. The recessive
genetic model was found to be the optimal model by multivariate Logistic regression, according to the lowest value of Akaike’s
information criteria (AIC). With no rs9904341C-rs1042489T (C-T) haplotype as reference, it was found that the haplotype of
C-T from the two loci was associated with a lower risk for HCC under the recessive genetic model, with the factors such as
alcohol drinking and HBV infection controlled (OR=0. 48, P=0. 04), and no other haplotypes were found associated with
HCC. Multivariate analysis showed that HBsAg™ and hepatitis B were the risk factors for HCC, but without haplotype-
environment interaction. Conclusion No association has been found for rs9904341 or rs1042489 in survivin gene with HCC in
Han nationality in east China, and rs9904341C-rs1042489T might be a protective haplotype for HCC.

[Key words] liver neoplasms; hepatocellular carcinoma; survivin gene; haplotype

[Acad J Sec Mil Med Univ,2010,31(12):1314-1318]

[RmAH] 2010-06-11 [(#EZHH] 2010-10-29
[MEE®MN] ZFEEE, B+ 4. E-mail:liyuhua. 85@163. com
* 3@ i /E # (Corresponding author). Tel: 021-54237767 ., E-mail: wmeng@ shmu. edu. cn



512 ). FE R GE AR BRIk S A IR DU TR JRU A T AR L ) A OGP BT 5T

+ 1315

J& & M BF 40 B8 9% Chepatocellular carcinoma,
HCO) J& 5 # WL e g 22—, o8 2k IX O 40 it
VU LA AR BOAR T, FE R R HCC %0 2 R
BE AR J i R v R AR 2 AL, M U NS AR,
T84T 2 R WL A% 2 i 1 S ) D g 6 PR 4
95 B R R T 2 TP 0 & A 0 A W 2 e AR AR
HCC % tE % J i1 U1 43— BIL 1 AN oK W

AEFF R Csurvivin) & I8 T2 40 ] 2 H 2 (TAPs)
PRI RO, RS 1 ARG B TAP H R 45
B (BIR) . A& A HAEL5H . Survivin AN CHE I ]
UM e 7 N WS IR E D A O D
£, Survivin 78 2 i 4 40 sl 40 M Y = R 0A (f
& HCO'™  LAE R4 % survivin H W Z 84 5
WY 55 BTG £, a0 i L 25 B L e T
SRIMA G survivin FEH Z 8 M5 HCC By A7 ¢ 4 4f
GEM A VLARIE . AT 5T R L 0 PR, il i SR
A il B F NE-FR ) PE R B K B 2 & M (polymerase
chain reaction-restriction fragment length polymor-
phism, PCR-RFLP) 7/ % X} survivin 3% £
rs1042489 K rs9904341 i i HEAT HE K 73 AL, #R4:] A
RDUGENFE survivin £ 5 HCC W AHCH:

1 FERFGE

1.1 BRAFEFAHKE RGO, 7
LA HCC B34, 2 WS BB b EhuE
23 T ol 22 B 2 i AR O s B AR AR I
91 PR 2R 59 491 4 S ARG TS, L5590 01 G I 2% % R
[7] B HE B A AP s S8 Pk e o sl 2, BT R XT 4
BIRAER DU NRE . XA 58 % G kA7 0] 46 08 2 . N
FALFE AW P WA S AR S B AR A R
(] EF 4 5 ml #4385 1LV S T — 80°C AR A7 .

1.2 Survivin & B ## 3% 8 % & M (single nucleotide
polymorphism,SNP) #& @ i | PCR-RFLP £ AR %}
survivin £ [H rs1042489 Fl rs9904341 PN 5 HEFT
K47 . % RelaxGene [fil #E B 5 R 41 38 B ) &
At RARAE Y TAR BRI 55 A BR 2 vl il 4 35 P4 41
DNA.PCR ¥ 34 HiW K B, PCR ¥ #4519 id Prem-
ier primer 5. 0 FAFEET, i B AE T AW TR AR
FATBRA T A . rs9904341 A7 EIES1I Y 5-GAG
GAC TAC AAC TCC CGG CAC-3', Filf514 5'-GTA
GAG ATG CGG TGG TCC TTG-3', ¥ 3= Ny 228
bp;rs1042489 {7 5 _LF514 5'-GCT TAC CAG GTG
AGA AGT GAG G-3'. N5 5'-GTA TCT GCC
AGA CGC TTC CTA TC-3', ¥ 847241k 476 bp, Wi
ALEL PCR &34 454 AH ] 95°C #4E P 10 min; 95°C
AP 30 5,64, 4°CIE K 40 s,72°C ZEH 1 min, ¥ 33

ANEIR i 5 72°C ZEAR 5 min, B3 3 ARG
VI MsplF 37°CEFY) 30 min, BEYIF=Y)7E 2 Yo i ig b
BEME LK

1.3 FAes#xflferitFam MR NELTH
WA B 7ML R GE — P8 A 5 R A, K09 52
A1 RL10] 53 AT A% A 3 52 50 2ok 2 150 37 B M B, A 4
il 22 35 G [a) i B AL b I 2 00 B AR A AT B A S
B, PR SE R A5 R BIAT 5 RI5 1002, RITEZ A AT
Chttp://ihg. gsf. de/cgi-bin/hw/hwal. pl) #H 17
Hardy-Weinberg - i 5 ; H SPSS16. 0 # £ it 17
R R AEAR R AL BT (& B R A
AR e 4 RO Y 53 5 S B rs9904341 Al
rs1042489 fi ;i 2 Bk 5 HCC 9K & B H Un-
phase 3. 14 & Arlequin 2. 0 B4 #E17 3% 81 A - fi
(linkage disequilibrium, LD)43#7; % FH Hapstat 3. 0
A5 e A B AR R R AT SR AL 7 3R
BHZEKZHZE Logistic MIF4T,

2 & B

2.1 —fFH AU ILIUCE 372 BRSNS
T HCC #3176 6 15 % A8 196 61, % 41 41 F- 34
AEWE S (53, 31 £ 8. 45) &, X B4 B Ak N
(52.48+8.47) % I A4 43 1ii 26 R LG T2 X
(t=—0.942,P=0. 35) ; Jig 09 2 7 55 ¥ 134 f] .2 1
42 5], X B2 BB M 153 1 Lotk 43 )L PRAL N A
TG 25 (5" =0. 195, P=0. 66) ; W 4L B 58 %F
R R AR DU FE R 8 e 7 3ot AL AR, T4 U0 A
LRI, ) 2 RN G R AL R] L PR HBsAg "
LI 5y A A ot 2% 25 5 (P {H <20, 05) 5 LU
AN R G2 kg %ok B, W AR 7 i £97) 20 R0 6T B 2 ) 1) 25
SIS XL T HCC 95 91 28000 26 8 X JR 4
(P<<0.01.% 1),

1 FOASHBRANERERLS W

Tab 1 General data of case and control groups
Factor Case Cotrol Ja P
Smoke
No 71(0.403)  124(0.633) 0.430 0.51
Yes 45(0. 256) 67(0.342)
Quit 60(0. 341) 5(0.026) 46.317 <0.01
Alcohol
No 101€0.574)  135(0.689) 5.279 0.02
Yes 75(0.426) 61¢0.311)
HBsAg™
No 48(0.273)  184(0.939) 175.270 <20.01
Yes 128(0.727) 12(0.061)
Hepatitis B
No 105€0.597)  195(0.995)  94. 253 <0.01
Yes 71(0.403) 1€0.005)
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2.2 B&EMNIE Hardy-Weinberg 1 £ 5 25 1R
7R, rs9904341, rs1042489 Wi 15 ¥ % & Hardy-
Weinberg ¥ O (71 41 5" (535014 2. 366.,2. 659,
xR ot B 43 i A 0. 078, 1. 451, P (A 1
=0.05) , Ut B BT S R A RE AR B ey i AR SR M

2.3 ARAAFREFLEARMES>HF WE 1w,
rs9904341 {7 p5.4r 3 FPFEF A, CC (120,92 bp).CG
(212.120.92 bp) ,GG(212 bp) ;rs1042489 i £ 43 3
FhIEH AL, CC(297.179 bp) ,CT (476,297,179 bp),
TT(476 bp). rs9904341 fii & CC.CG 1 GG & A
RITE HCC 5 61 28 19 45 28 43 51 24 0. 199.,0. 557 FlI
0. 244, 76 X B2H 09 450 2 43 51 0. 265, 0. 490
0.245; %N C F1 G 7E HCC 9 1 41 7 45 R 43 5]

bp M 1 2 3 456 7 8 910 111213

200 —

100 —

0. 477F0 0. 523, 78 XF BEAL (R 453 43 51 4 0. 510 F01
0. 490 , A AL BT rs904341 7 455 HCC B %
A3 T 45 TR B R, 19904341 3 R R K &5 A7 B TR AE
HCC 9 i 41 Je 4 BRAL I 43 A1 22 R B G it & X
(#£2),

rs1042489 i #i, CC,CT Al TT £ H A 7E HCC %
B2 3R 43 3 A 0. 176.,0. 557 Al 0. 267, 76 % fd 20
BAI 43 M 0. 138.0. 520 F1 0. 342 R4S A1 HE A C
FT A6 HCC S {91 41 A 4526 43 51 2 0. 455 0. 545, 7F
XoF BEZH B AR R0 51 R 0. 398 A1 0. 602, A A [ 8t A& A5
KT rs1042489 i s Z8PEH HCC 1Y RHK . 45 R
7R 19904341 FHE A AU I 55 A7 5E I 7E HCC s 1] 20 Je
X BRI A3 A 22 SRR G2 L (R 2)

bp M 1 2 3 4 5 6 7

B 1 rs9904341 1 rs104289 i K EE Y F= 4 BB ik 46 R
Fig 1 Genotyping results of rs9904341 and rs104289 by PCR-RFLP
A 1s9904341(M; Marker; 1,4,10: CC genetype; 2,11-13:GG genetype; 3,5-9: CG genetype) ; B: rs104289 (M. Marker; 1. TT genetype;

2,7: CC genetype; 3-6: CT genetype)

R 2 AEFEEHERXT rs9904341 7 rs1042489 L A EF B R E W ERNN S
Tab 2 Distribution of rs9904341 and rs1042489 under different genetic models

Site Model Genetype/allele Case Control (P OR(95%CD
rs9904341 Dominant cC 35(0.199) 52(0.265) 2.285(0.13) -
CG/GG 141¢0. 801) 144(0. 735) 1.46(0.89,2.37)
Recessive CC/CG 133(0. 756) 148(0. 755) 0.000(0.99) —
GG 43(0. 244) 48(0. 245) 1. 00(0.62,1.60)
Additive cC 35(0.199) 52(0. 265) 2.549(0.28) -
CG 98(0.557) 96(0. 490) 1.52(0.91,2.52)
GG 43(0. 244) 48(0. 245) 1.33(0.74.,2.41)
Multiple C 1680.477) 200(0. 510) 0. 805(0. 37) -
G 184(0.523) 192(0. 490) 1.14(0.86,1.52)
rs1042489 Dominant cC 31(€0.176) 27(0.138) 1.038¢0.31) -
CT/TT 145(0. 824) 169(0. 862) 0.75(0.43,1.31)
Recessive CC/CT 129(0. 733) 129(0. 658) 2.441(0.12) -
TT 47(0.267) 67(0.342) 0.70€0.45.,1.10)
Additive cC 31(0.176) 27(0.138) 2.797(0.25) -
CT 98(0.557) 102(0. 520) 0.84(0.47,1.50)
TT 47(0.267) 67(0. 342) 0.61¢0.32,1.16)
Multiple C 160(0. 455) 156(0. 398) 2.430(0.12) -
T 192(0. 545) 236(0. 602) 0.79(0.59,1.06)

2.4 LD AREAER M LD MR, rs9904341
5 rs1042489 Wi i 8] 47 75 3 B F 1 (o =
4.777,P=0.03) .9 5] 4 S Xof RE A v 9 A5 (1] 32 4
AN fi5 H OB D 4y A 0. 188, 0. 183, 2 43 Bl K

0.027.0. 023, #£ /R 159904341 5 rs1042489 P /i
() A7 7E 55 3% B P 1t

PR HBsAg " . S HF S B C-T.G-C.G-T HA%
RIGI AZH &K Logistic [ VAR 7E 17 5% 8L 23 B L 2K
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W HBsAg " P2 820 = 53 75 ik, 43 31 LA G EK S
§ HBsAg KM ASIR,.CT.G-C.GT Hf5H
PJUAS B SR A R Sy 2 B 5 | ABEAY AR R o 1
B N (Akaike’ s information criteria, AIC){H /)
JeE O i i Y G A gt A A T 8 [l U A Y Sy e A A

AL TR Zst e BT AR B CT AR 2 IR A
A CT HERIE, H HCC B & 9% KU FE % . OR {8 4
0.48(P=0.04); ZH £ ik B8 HBsAg M T
14 HCC #f& [ [ &, OR B4 51~ 27. 60 (P <<
0. 01)Fl 60. 00(P<C0.01), L3 3,

£33 ARAEEEATHRREERRRAGFHSERSH

Tab 3 Multivariate analysis of environmental factors and haplotypes under different genetic models

Dominant mode

Additive mode

Recessive mode

Factor

BP) OR B(P) OR BP) OR
Drink —0.02(0.97) 0.98 —0.02€0.97) 0.98 —0.02€0.97) 0.98
HBsAg"t 3.32 (0.00) 27.60 3.32(0.00) 27.60 3.32(0.00) 27.60
Hepatitis B 4.09 (0.00) 60. 00 4.09(0.00) 60. 00 4.09(0.00) 60. 00
rs9904341C-rs1042489T 0.34 (0.18) 141 —0.73(0. 04) 0.48 —0.19€0. 49) 0.82
r$9904341G-rs1042489C 0.61 (0.02) 1.84 0.03€0. 94 1.03 0.12(0. 68) 1.13
rs9904341G-rs1042489T —0.00 (0.99) 1. 00 —0.23(0.55) 0.79 —0.11(0.63) 0. 89
—2LR 1 751.556 1 750. 826 1 753. 605
AIC 1765. 556 1 764. 826 1 767. 605

LR: Likelihood ratio; AIC: Akaike’s information criteria

¥ C-T BAf5 R HBsAg' | & JF 52 DL B 335 950
PRBE A2 B (C-T BAf% AI-HBsAg " 1 C-T P Al
P A2 H ) 51 A Logistic [8] I8 &, 23 51 78
M B O a8 A A 2T A BT B T 5 R IR R Y
LEH RN R R R A G2 X BAER .

3 3 i

WF5E 78 survivin 7 HCC I H A N i £ ik, A
survivin (93835 7K 5 HCC %15 i 2 &1 JOom 1k
PO S SR survivin FE98 2H 23 N 75 26 35 AL
IWARTERE , RAMIFFEHER survivin 78 22 Fl iR 41 it o
FRGE X S HEEH —31C/GEAMA Xz B
M survivin & R 5L SEIE DY s ABERFSE R sur-
vivin JE R 22 5 M08 0 S B Y BRI A ¢
survivin #&F 5 HCC B9 B 58 14 AR IR GE . Sur-
vivin FEF A F Y AR 17925, K14, 7 kb, 85 4 4>
HNEFA 3 AN T T LGS 142 A2 3 R 2H B 1)
B, AWF9TiE T GenBank BIEJE . % $F survivin
FER A 1A WA B R KT 10 %, B & A i)
A7 A5 ) WA D7 A5 rs9904341 Fl rs1042489, 31 sur-
vivin FE K5 HCC fAH M,

ABIEFE s AE M L R ik AH TR 4 R AR )
H AR R L rs1042489 A R 78 Ky 46 0 5 DX A o
B2 R HE A 1) 43 A 22 S JC G i 2 B XL R OR
rs1042489 £ 15 HCC ) 5 BHE T %, [N E
KL 2 A VE M WF 58 0 R WA IE . rs1042489 fif
BT survivin 2 K7 3 AE gD X, TN 3/ 4k
A% X Y SNP figif i miRNA F0i mRNA #5a5E

PR E RO B L B AT R BE R R & B
rs1042489 Z &M HCC BB, IR Z A M 25
PER BE AN 52 W) survivin mRNA W E N, 5 sur-
vivin BJFRIETC O SR IMTA DA% AL 5 1) D BEBF 52 18 K
ULHZIE 75 E— BT IE S, AW SY 0 % B TE B
Btk i A T 4 S TR A AL AT L rs9904341
(survivin —31C/G) & [A #Y K 25 v & [K 76 9% 1] 25 A
MR ER BTG F 8 L RRiZM 8 E
M5 HCC B &% W & JC &, Survivin %k
rs9904341(—31C/G) Z M5 HCC Wy CEkMF 5 H
T 4 A DL 4 AE 5 A g i A SR R 2 L I A diRGE
ZA A T RE M L SR X BRI Y 1 4518 T AN — 3L
Xu L0 B YRk AE b g 4H e T & B survivin 2
—31C/GE M. ZZ B S survivin £ 1
R, 5 survivin I mRNA f8E AR K KEHR
X%, Jang SN 582 il il B K 582 i 1 X R
HEATWFSE , 45 5 WK survivin 3L —31 5 C/G £
A5 it ) R LR A G L G A5 A i TR g I A1 il
I8 1 R 98 XU 2 it 9 1) PR 4 45 6 6 R i F 9 34 3l
T TR AL | IR B YL SR IE ] — 31 U C/G 248
PEEA IR, G 2507 5L X AT LUK survivin 2 A
Ja 3 T XA B S g, T 0 55 survivin B9 3R,
Gazouli 55X} 312 19 45 B W o 18 3% M 362 filt J5E %)
MBEAT I 98 . 45 0 WK L survivin FH —31 7 4 C %
A7 35 R e 34 0 45 1 968 19 & 99 IUR: L 9 L5 survivin
mRNA [ FREIEME, BIETLEY XTI E 96 #i H
JiE HE B 67 ) IE B BRI AT 9L 45 R BOR sur-
vivin B K —31 8 C S0 B K& CC A AL n
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9 0 A RUBS R B — 31 i C/G 284S
survivin mRNA #J %15 5%, Yang %% %} 3 [
221 &8 g BE M 268 B IE H O BRI 5T, R kB
survivin #&H —31 fi 5 C/G x5 8Bk
KA R —625G/C 2B S EE K
WA X, 5, Borbely SEWT B S BB 5T B
7R ssurvivin £ — 31G/C 7 5 10 35 R R K % o7 it
PR B 20008 R 3 B IE 0 B =2 ) B o0 A A
Z5 . AN, Wagner ZEU FERENREAR A MEBE R
I v P 5T AT B S 2R

T B A BT A7 AE SR R L [R] B R A7 36 R Y
ZA B TR S B P RE 2 3RAS T Z A5 B, LD 4
BT R B FE AL ] S 1) —Fh Oy i Ll LD A BT
KI5 PR BRI SNP i &0, B AR A 5Tkt
rs9904341 Fl rs1042489 Wi s #E4T T LD 43 #r. 45
R XA 05 7E HCC 95 51 41 B Xt BE 2w 19 3 4
A% K D24y 51 0. 188,0. 183, A 4 i 24 7= &
() =4. 777, P=0. 03), &/ rs9904341 5 rs1042489
PN AR S LD, i — 3R AT 1 A5G A4 A, >R
Z A E Logistic [IH 70 5IFE S Btk 0k st 14 452X
N AT R A e HR . ATC R 5 /0N o D) s 0 ) o gt
PRI AR S e LB 7Y, H & B0 7 i a5t A% 15 5K
TLUARA CT ARSI AR CT A5 RE,
FHCC 1 & 9 KBS B AR, OR fH 2 0. 48, X $2 7R
rs9904341C-rs1042489 T HL A% A W] G J& HCC 1Y f& 47
HRERY ARG AL A5 A BT R rs9904341 K
rs1042489T 28 M5 HCC B &7 I, 1 LD 4
B 7S rs9904341 K rs1042489 FEAESS LD, H B f% m
3R R BLAE B R B AL A T, rs9904341C-1s1042489 T
AlRE J2 HCC 1Y & 47 52 A% B4, wf g 19 5t I Oy
rs9904341 M rs1042489 ZMES HCC A ) S BRL
55, AL T BRI R RE R R Gt 2= 25 7
T rs9904341 J rs1042489 Wi i [ f7 7 LD, 47
PN A IR G B0 23 BT, 3 i 1 A B RURE L HIE 7R
P WIESE, AR A & B HBsAg™ RO MY
i HCC My fa i R 2=, (H R & B8 B A% AL 55 R 45 TR 3R 1Y
L HB

5 AT FE AR R DU AR, KR & B survivin
FH I rs9904341(—31G/C) Ml rs1042489 i 5 £
BES HCC MR AT & AR PR AL s A7 7E 59 7% PR
-, HOAE B P a5t AR B SR, rs9904341C-rs1042
489T HfERIM] B J& HCC MR 47 B il
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