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Abstract

AIM: To investigate the associations of suscep-
tibility to hepatocellular carcinoma (HCC) with
DNA repair gene hOGG1 Ser326Cys polymor-
phism.

METHODS: The polymorphism of Ser326Cys in
DNA damage repair gene hOGG1 was analyzed
by sequencing and genotyping in 96 HCC pa-
tients and healthy controls.

RESULTS: The frequencies of Cys/Cys, Cys/Ser
and Ser/Ser genotypes were 20.9%, 44.2% and
34.9%, respectively. The odd ratio (OR) of het-
erozygote Ser/Cys was 1.5, and that of homozy-
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gosity Cys/Cys was 1.9, which was significantly
higher that of Ser/Ser, respectively. The relative
risk of HCC in patients with hepatitis B virus
(HBV) infection was over 9 times in patients
without HBV infection (OR = 9.2; 95%CI 0.99-5.9).
Furthermore, the OR for the variant genotype
and HBV infection was 5.5 (95%CI 0.7-240.1) and
10.9 (95%CI1.6-453.3), respectively, while that
was 27.8 (95%Cl4.7-970.2) in patients with both
variant genotype and HBV infection.

CONCLUSION: The allele Cys for hOGG1 gene
may increase the genetic susceptibility of HCC,
in which HBV infection plays a synergic role.

Key Words: Hepatocellular carcinoma; DNA dam-
age repair gene; Polymorphism; Hepatitis B virus
infection
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BHE): FIDNAHE 5 A BhOGG1 8y %
% ASer326Cys 5 I 4 feL S (HCC) 5 BobL iy % &

Tk mRAARMN B SR Tk, A6 HCC
BB o6 AT BhOGGI it 5 525
HBVZAZ W X ZAEH.

Z5 R HCCym #2849 Cys/Cys, Cys/Serf=Ser/Ser
S A 5 ) 420.9%, 44.2%F234.9%. Ser/Cys
L FAREIORIA A 1.5, Cys/Cysshia-T A
PREIORAE A 1.9, P & T Ser/Ser/Mk, &I
A F2E. HBV A FH X AHCCH AT K
Fe A AEHBV B 3 % 69915(OR = 9.2; 95%CI
0.99-5.9). 3 FHCC, hOGG1-Ser326Cys%
FHRHBV R E —H E ORI 7] H5.5
(95%CI 0.7-240.1)4210.9 (95%CI1.6-453.3), 12
T T AR F e R FEHBY, ORI &k
27.8 (95%CI4.7-970.2).
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mia £ B it DNASEABAhOGGI#CysF 124 K
Radioca e @k T g3 MHCCH M Bk, 15 HBV I
BFAL LA A CHTAREHCCH & A& P A E T2AFA. s ,
S A, B ZE - ’Z@“ﬂ zﬂﬁﬂ
Aouh B R KA, = s . 5 s P
hOGGIAH 5 & %ﬁ%}g: FROEMUTE; DNARSRR; BESE . 15 17
;Ei@?ﬁéi HBV/E G S (y) 49.9+18 49.9+17.0
aﬂjﬁoam;&%% e e s P o FFHBVRER (%) 22 (23.3) 84 (87.9)
PP KR, KK, B518%. DNARMDIBEERNOGGT1HIR HBVERZY (%) 74 (76.7) 12 (12.1)
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Tk, 4 (hepatocellular carcinoma,
HCOWIRIGHRERA T, ™ EEHE AR
fa e (B iR 2 —. LT 0% #(HB V)
A NFHCCH) F 2R K, (HHB VG ¥
/NI R HC C; Hi o 18 A1 ) 1 2 5% 4
PE, AN NI 5 B DR 25 T A A 1 45 R 95 ) %
. W I XTHB VT EHC CHI AR HLEI A5 R
I, HB VLA ¥ i FTHBx 2 5| #2 HC CHY
R A R, HBx A LA 5 DNAS G 454
#HIDDBI (damaged DNA binding protein 1)ff
F, M BEAR AN M A% TR RR D) bR 16 R RE ). 4
DNA#4; 1 8-F4 ik S5 LIS (8-hydroxy guanine) &
— i R A, hOGG1JE 15 5 8-F3 Sk 1 s
(0 E B DN AR R, 5T, fEh0GGI
SERR A AR R IR I T A 1 2 4,
A DL BOX AN R 32607 (IS erit 28 A Cys,
1 SerThOGG U & fiE ) £ CysAL A 7455
BEAEFY £ 8], hOGG1 Wi A% 2 A8 AN BEE
w5 s 1) 3 A 2 S SR S AR O
HCCHE T AH I A DLARGE. i, BAT TR LA
WP I3 34T T 9 9% A 9T, 20 HThOGG 111
Wik 2 & 5 HBVIERAL B AE FXTHCC R #

M.

1 MRRTSE

1.1 A4 K- 5T, 596 fHC C
& FI961 1E 5 0T F, s 491 R 38 A b 7 PO
A, K BT A N BB BE, T s 19 28 116 R %
LRI 2P0 B 24 A A A2 AHC C, BT 9%
ZZ A BRI FRERD.

1.2 ik KR Millerd =l W 506 % 41 Jo 1
H 4 IDNA, N FPrimer 3.0% 14431514 %41,
E1A514): 5-CACACAGACTCCACCCTCCTA;
K51 5'-CTGAACCGGGAGTTTCTCTG.
RNAKRZR K25 pl, 0.1 pgfititDNA,

240
GCGCCAATNCC GCCATG

Do oo i)

C/G ETME
240
GCGCCAATCCCGCCATG

N

C/C 44
a1 %230

220
GCGCCAATGCCGCCATG
N n
YA /\

f

1
G/G HiETMEK

B 1 3fEEEMEEhOGCIEEE NN FERE XIS,
NFBER.

0.4 umol/L#-5[4, 0.1 umol/L dNTP, 1.5 mmol/
L MgCL,, 1.0 U Taq2R & lELA K 1 X 52 W 2B,
RVGAE R 95 CHALEYE2 min, 1f1)594°C 30 s,
58°C 30 sH172°C 30 s, HEAT28 MRS, f)i572°C
SEMH9 min. ARG K PCRA“YFK HMultiScreen
“_PCR plate (Millipore)#f74litk. Hualitk =4
2 uLA#EHR, FIABI PRIMERTM Big-Dyell /¥
WA, FEATPCRIF V. FF{EABI 3700 3]
WP AGIEAT B IR TFIIE . fEUnix gy
# Ig1TPolyPhredKfF, SRAFREANAMAISE A
AL, JEIE N T E.

it #4038 LI b (odds ratio, OR) &
1:95%# {7 X ] (confidence interval, CI)#/~4H
X U B2 I TR 28 A 3635 Ay XA AR 2 A 56
P S 844 Jy Statistic Analysis System 356k
(SAS Insititute, Cary, NC, USA).

2 £R

2.1 2 R JE I mT LW 2t 3R AT 1 AN
IR IhOG G 1HE S er326Cy s iy 2 [H (14 1).
C/CHEL R RISt N 85 (14 il 51 Ser/Ser MA, G/G
PR 78 4T HICy s/Cys Mk, C/GE
RIS B A gl 7 51 Ser/CysME. T34
FEADNAREAR, SENIT AR, 96196
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KR, F. DNARAHIBEEERNOGG1 NEEZASZHABRIMEHCCHIX 2313
AN B AE AR, T LA A 2 2 B 8941 L LE XA

IR 8645, W2~ 3530 B U 26 4 91%.
2.2 hOGGIAE A 5 & L 5EHCCH# % % HCC
B Cys/Cys, Cys/SerflSer/Serdk K #1435
420.9%, 44.2%F134.9%. LK FICys/CysHICys/
SertjSer/SerA LLAE 83 SR w5+ 1F 5 X6
e, SRR RO, Heh #547 Cys/Cys BRI LK)
AN B89 RS B N2 R 245 (OR = 1.9). 1EH A H#F
CysZ A FERIATFH N 33.1%, HCCREHI L 1143.%,
HCC B LW {2 i T IR X I (3R2).

2.3 hOGG1-Ser326Cys % AF=HBV & % 3L 2.1
A5HCCKA M HCCALMHBVIEF B2 m T
X IRZH(76.7% vs 10.1%), HBVEGL# K A-HCC
FRIRF G IXURS: i 2 AEHB VIS 5 1195 (OR = 9.2;
95% CI 0.99-5.9). FRATTLAHE A B A= 240 1y MR Jk
PHBVEH NS, 7028 5L A 5 HB VI G
2 AE HAE FIXTHC CIREE s . 45 (%
3)@E N, XTFHCC, hOGG1-Ser326CysAs 7ok
HB V&4 i — K 2 NORME 5 7 N5.5 (95% CI
0.7-240.1)F19.9 (95% CI 1.6-453.3), {H#5 A5 7
FE R BRI HBY, ORI 773%27.8 (95% CI
4.7-970.2).

3 11E

HB VK2 (1) 8 HHBxJE 5 IZHC CH B A
SRR S IIRSE ] T EAL BRpn e P E S
£135P53, CREB, ATF2, RBP5Z5AH H AR M2, %
I AR I, HBxAJ L5 DDBYEH, M i 4%
HE 5DNAML 4. DDBIEDNABE R4
A R VIR 18 & (nucleotide excision repair, NER)
B EEE A, ] LLgE A B2 B DNA
I, BIEEIFRUIBREEY. HBxE 1 5DDBI
(¥ 45 45 mT DL BRI 40 P 1R A% T IR D) B As &2 g B,
HBxif n] DAL 2AN N ER & A XPBHIXPD
fl122i%. XPBHIXPDENER (#5515 5 R 1
TF THE AW B 830 5y, FLAT i e g 1
FAT. 3K 2AN B 1 (¥ AR ) DL B0 = )
96 by AR -2 kT B WTHCCIMEST
oy it R SLDNATE S AH L FIDDB2, RADSIC,
RAD23A, ERCCIMILIG1 3 ) R ™", ZE it
HRIEDNABE FLNIMGMTH#55 RN Rl
RIA RMHEHCCRIF R, Mife BATIE )
P 28 T HB VA FEDR/N B A o] AR I 2172
(DN A ARG, IX Le3 3L RHB VA T 41 i
Fr A AR rh, AT RRIE I SZ DN ABU 18 ki
fEH, DNABE I INEHCCH A B E
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HCC 7=/ X5R4E
=] OR (95% Cl)
n(%) n (%)
EHERE Ser 98(57.0) 119(66.9) 1.0(ref)

Cys 74(43.0) 59(33.1) 1.5(0.99-2.35)

HEREA  Ser/Ser 30(34.9) 42(47.2) 1.0(ref)
Cys/Ser 38(44.2) 35(39.3) 1.5(0.79-2.93)
Cys/Cys 18(20.9) 13(14.6) 1.9(0.83-4.55)

EE HBY HCCRAI NHBA OR (95% Cl)

& 7 1 16 1.0

Z 7C 5 22 5.5(95% Cl 0.7-240.1)

B = 2 8 9.9(95% Cl 1.6-453.3)

= =] 38 4 27.8(95% Cl 4.7-970.2)
HEEAEH.

7 B R RS T, DNARASG T2
A7AE; R AAS B SN A 30 1E 52, 4n ks
RAFE R S AR AR R, fh 5 R R 2 B
IDNAFAHRI, TRES 5 THCCHIR ERK
JE. AL R EW], hOGG1KSer326Cys % & M
HHBVEGAT HAER 5 b E AHCCH RS i 3%
FHIR.

hOGG LK 9 ith (1) 25 11 779 AT DN AR 17
il R A PRLARBEGE 2, o] AR V) FRoh8Gua, A
M EDNAR FIEFEh S BNG . C—~T: A
i 5 A oh8Guas 4 ik F L DN A
I 2 B, 2 — o ) 0 M S AR
. FRATTINE I 4510 6F B3 A T 2 T S,
A 3 5 DR 4 AT R R, S B DR Cy s 2 A
PERAFHCCHEF A TIEH X, LK AICys/Cys
FCys/Ser5Ser/SerfH LLHE, 1553 1A #
Bm T, R ERBOCR, #E47Cys/Cy stk
DRI 24 R A A SR AU R LA L DR B (Cy s/S e il
Ser/Ser) ¥ IN2y21%. FATTHI45 R o112 4% 27 4
£ DN A AL 547 v] fig 7 BHC CHe it T k4.
hOGG1HEH M Foh8Guall) [t &5, %MK £ &
A AER DN A AT 18 5 e ) I 22 572,
[AI Uk, AT e S HCCHEHE J) YA 8. hOGG 13
[KICys/Cy st PH A8 mHC CARS HA 4% 1
(RS IPENE. AR ARSZIG KB, Cys“fr 3L 1E 5
B8 7 LeSerZe i FE R Ly 7455, MHLHI TS0 Fe gk

B A & B & &
o) TR G, R
#o ) Feo T S
B Bk A7 H R
% 25, W A A
B A BT S 69 9
B R & Ti#EAEF
H RO/ RALS
55 Fa s X I E
T, TR
B Y. %
7 = 7 25 05 ik 4]
ECE S

[ PG X4

BB LA 4
EABEAKFE L
WA R
TS5 A6 —
FDNAF 3] % &
M, RARL RS
DNA 3] P %%
Wy EFHX, F
ARG ES
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DN A 4 4 15 £
AEGHEE S
DN RGNl
A, % B A E
AT R F R4
B, KXk
hOGG1# 4% %
ASer326Cys 5 I
an BT R 5 Rk
o X R AR A
%, tE AT, 12
RHERE Y (BFF
r—mHEREE
200-300), A — &
FARMAE.

Jo5t DR S % P 4 477 DR 35 Al R T R DR A 1 A
hOGGUENDNAMEE I, W] Befe 4k N 21
FeE R DT AR HEEEEAE . 52504, hOGG1K
TR RN A TG  C—T | ARDHIH G
FHEIND, T Cy s S HE DR G B 1) B 1 1 R
18, JITLAHEHF Cys/CysFE R Y () AM415 5 oh8Gua
(1 RE ) 1T BEFRAIC, X AT loh8Guart H K 41
FE BTN AH G - C—T : ARAHIIER,
A8 A MR ) T B 3 . A R MR . B
9o LUK HAt — 2 pRipS3 LA G - C—T 0 AR
ARSI g T SE IR W, oh8Guaje L S
A (1 T L P DRIy SR A 2 ) I A A DR R
KA, W2oh8GuallyBEAK Nt n] 58 2 8 IL A i
. Fel b, CAWEIRIECys/Cy st PR AN A
e 5 8 e 1 R S 2 v T LA P i D AL
hOGG UL R SCHRAR W, 55 /)N 2 i it et R 8 79
(& A A K
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