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Abstract  Objective: To investigate the interaction among human 8 - oxoguanine DNA glycosylase 1 ( hOGG1 ), xeroderma
pigmentosum group D ( XPD ) gene polymorphism, and genetic susceptibility of gastric cancer, liver cancer, and colorectal cancer.
Methods: Peripheral blood samples were obtained from patients with gastric cancer ( n =98 ), liver cancer ( n =76 ), colorectal can-
cer (n=95), and healthy controls ( n =80 ). DNA extraction kits were used for genomic DNA preparation. Genotyping was confirmed
using polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP). SPSS 16.0 was used for data processing. Re-
sults: The hOGG1 Cys326Cys genotype had an increased risk of gastric cancer ( adjusted OR = 1.485, 95 % CI = 0.722 - 3.052 ), liver
cancer ( adjusted OR = 1.114, 95 % CI = 0.497 - 2.495 ), and colorectal cancer ( adjusted OR = 1.940, 95 % CI = 0.879 - 4.280 ).
Among alcohol drinkers, the hOGG1 326Cys allele carriers increase the risk of gastric cancer ( 38 %, P = 0.008 ) and liver cancer
(30 %, P=0.036 ). The XPDLys751GIn genotype had an increased risk of gastric cancer ( adjusted OR = 2.150, 1.059 - 4.365 ), liver
cancer ( adjusted OR = 2.340, 0.755 - 7.253 ), and colorectal cancer ( adjusted OR = 1.292, 1.028 - 2.542 ). Among alcohol drinkers,
the XPD751Gln allele carriers increase the risk of gastric cancer ( 26 %, P = 0.027) and liver cancer ( 40 %, P = 0.005 ). Carriers of ei-
ther hOGG1 326Cys or XPD 751GIn have a decreased risk of gastric cancer ( 24 %, P = 0.010 ) and increased risk of liver cancer
(40 %, P =10.003 ) and colorectal cancer ( 23 %, P = 0.016 ). Conclusion: The hOGG1 Cys326Cys and XPD Lys751GIn genotypes
may be correlated with susceptibility to gastric cancer, liver cancer, and colorectal cancer. The hOGG1 326Cys and XPD751Gln alleles
may contribute to the etiology of gastric cancer and liver cancer among alcohol drinkers in the Chinese population.
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8—J 3L A SR BHL1E DNA BE S, 50 5 IR R4 i
XF, 1 B G C=T: A A% | JuHH UL 4988 FE A ps3
o DR, 8—F 1 MRS A R A S B4 L e Ak i Y
PRPEAR S5, ©gVE A i & A= 2o 78 v S Ak 35 3 1
B PR B NS 8- FR AL I NS DNA BE AT fiff 1
(human 8-oxoguanine DNA glycosylase 1, hOGG1) 3&
PR —Fh s I U] bR A8 2 B, 4wt ) DNA 507118 2
i hOGG1 25 [ & —Fh DNA WEH A , BEAS IR B DI BR
DNA S H Y 8—FEHE i A S BER . T hOGG 1 AL
FRAFHORER  H AT BEFRAR R KB 8- R HE AR
S IER R RE ST . hOGGT BER 5 326 £ 1 C—G Hili Sk A
e, B 326 {07 %5 15 F 4 (1Y) 22 Z 1R (Ser) 7545
e 2R (Cys) , JE 8 hOGG1 Ser326Cys 3 H £ 45 .
A HitiE hOGG1 Ser326Cys 3 K 2 A1 5 H 4 i g 1)
TP PIAH G, RAN I & B Cys/Cys B R RE ST L
Ser/Ser Ml 4 ~ 6 f5°° . ANREEMET KK IE D
(xeroderma pigmentosum group D, XPD ) 3 K] s it (1Y 25
AT A5 ATP /4 55— 3 S i BB 1 , 2 504 A
EAEGHREFNTIH (transcription factor, TF II
H) , fEZ VIR R i h A EEERT . 143
RI2E 751 (i G-A FE 4, 3056 751 (%0 - S i 1Y
1 2 TR (Lys) % 28y 4% & Bk & (Gln) , JE J XPD-
Lys751GIn 3 H 2 25 o 3 28 242 1] B F A0 6 45
DNA B 5 BE 1, 58 hn p53 2878 (AR, S M4 B
Jir e o S A WA 5 R

AR S 3 6] R M X ORI S 45
957 KB R IR B 204 T AR B8] o) REAE 5, g
PCR-RFLP £ 4 J& 1L -F DNA 41 3 & & B hOGG1
Ser326Cys Al XPD Lys751GIn HA%H 1R 2 251 (single
nucleotide polymorphisms, SNP) , 43 HT hOGG1 Ser326
Cys FIXPD Lys751GIn 5 i 5y JEME 2 8] ) &R o
1 #REA®
L1 WFFEXT4

PEFE 2010 4F 3 H 22011 4F 10 H 7677 7 45 s
2% B AR T 27 B e 93T R g 512 0T i B 22 R 12
1) 98 151l 15 98 . 76 151l J5 Az M JHF- 96 R 95 5 235 M oid B
VE Ry B A RIS X 42, BEA LA B 9 51 4[] B R [+
JEAEH AR 25N T 5 2 B AR bR R 80 1 R Xt
FRAL, I S5 4 B S R 1
1.2 FRAcilicdE

JIT A W 8K G2 2l B AN JE K O 3 mLL, )
DNA 42177 £ (LifeFeng 23 1 ) WA &M i 0 ik i b
AR IE I ZH DNA , 20 CI-FE
1.3 FEEZAER

] PCR-RFLP 7341 7512 ,hOGG1 Ser326Cys #l
XPD Lys751GIn 5| %7 ¥ 51 #0 P4 YD il 0L (56 1) ")

hOGG1Ser326Cys (14 PCR 4" 14 S i 45 12 95 °C T A%
5 min, 95°C 1 min, 59.5°C 1 min,72°C 1 min, 357>
PEERJT 72°C ZEAH1 10 min; XPDLys751GIn PCR "3 iz
WSk 295 CTZAE M 5 min, 95°C 1 min, 60°C 45 s,
72°C 1 min, 35 MEIR )G 72°CLE(H 7 min, PCR ;=4
22 AT B BR i N T 37 C ) 16 b, BiEEI P 24
2% 3 RENERERE (AL LWEYL4,) 100 VH LYK 45 min,
BEIE AR WRELES R . hOGG 1ser326¢ys [ Ser/Ser
FE R AR 293 bp, Ser/Cys F:[F 14 293 bp . 169 bp Al
124 bp, Cys/Cys % K #1247 169 bp 1 124 bp, XPD-
Lys751GIn 1) Lys/Lys & K % 2 290bp #1 146 bp,
Lys751GIn 3£ K %41 290 bp ,227 bp . 146 bp 163 bp,
GIn/GIn FE R KA 227 bp, 146 bp A163 bp (& 1)

Fz1 S|HFFIFAEGYINL S

Table 1 ~ Primer sequence and restriction site
FEH 5151 (5—3") PR Pl 675
hOGG1 Ser326Cys ACTAGTCTCACCAGCCGTGAC Fnu4HI
TGGCCTTTGAGGTAGTCACAG
XPDLys751GIn~ GCC CGC TCT GGA TTA TAC G Pst [

CTA TCA TCT CCT GGC CCC C

A:hOGG1 Ser326Cys (1,2:Ser326Ser 2K Y ; 3, 4: Ser326 Cys JE[H 7Y ;
5,6:Cys326Cys ZEH Y ) s B: XPDLys751GIn(1,6: Lys751 Lys £ Y52,
3:Lys751Cln%[ﬂ’ﬂ;4,5:Gln751Cln%W?ﬂ)

K1 PCR-RFLP K hOGG1 Ser326Cys Fl XPDLys 751GIn 3K £ 251k
Figure 1 Detection of hOGG1Ser326Cys and XPDLys751GIn polymor-
phisms through PCR-RFLP

L4 GEileEdrk

IS FH SPSS 16.0 Geit ki . R ek 56 e
B 20 50k BREA TR AR IS oA o xR 3 bE 0 51 2
5550 B T) A 3] 3 AT LX) 2 356 PR R0 2% 2 A5 4 Har-
dy—Weinberg J K] Y- 1 15 S 2 ] 56 R R o0 2547 R
BRI A 22 5 o SR Logistic [PHEARAY | YERG1E TR
IG5 (OR (B 2 95% AT {5 IX ], 48
THR 4 R SUMBE 4G 55, P<0.05 A Gei 2775 X
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Table 2 General characteristics of cancer cases and controls

B2 RGP 4514 0.145.,0.140.,0.126) 5
PRI DL 28 xR 3 25 S R G i (P il
0.861.0.103,0.052) ; IR 43 A 28 x* K 3 22 = A Se it
22 X (PA9h 0,042 ,0.002.,0.012)

g XJHEZH (n=80) B a2 (n=98) 2 JiFEa2H (n=76) 2 2 HiEd] (n=95) P
IR (2)
20~ 39 4(5.00) 3(8.16) 0.145 3(3.95) 0.140 8(8.42) 0.126
40 ~ 59 44(55.00) 44(51.02) 36(47.37) 46(48.42)
60 ~ 79 32(40.00) 49(48.98) 33(43.42) 41(43.16)
=80 0(0) 2(2.04) 4(5.26) 0(0)
PE5
L 47(58.75) 61(62.24) 0.861 55(72.37) 0.103 43(45.26) 0.052
& 33(41.25) 37(37.76) 21(27.63) 52(54.74)
el
= 31(38.75) 53(54.08) 0.042 48(63.16) 0.002 55(57.89) 0.012
3 49(61.25) 45(45.92) 28(36.84) 40(42.12)

2.2 BRSPS EAG I

1. F Hardy—weinberg %€ 4 X} hOGG1 Ser326Cys
FIXPD Lys751GIn 78 %5 B8 2 A 10 56 PR AU 301 0k 4 7
AL AT (y*=4.785,P=0.091;x°=4.561,P=0.102)
LSRG FE N BRI
23 hOGGI1IEH Z A5 B M B e
Bk ) 2 R

hOGG1 Ser326Cys 45 {3 i PR 1 3L PR 7Y 431 4 43 A
IR (F3) o 326Cys S5 v Ik RAH R A 15 R84

I3 AN 48.98% , 5 4R ZH 41.88% A L , o2 X
(P=0.181) ; s 20 A1 45 1 988 20 326 Cys A4 Jk K0t
RT3 9 M 53.95% F 56.32% , i w5 TR IR 20
(P=0.006, P=0.007) . DA Ser326Ser 5 [K # Jy % IR ,
Ser326Cys 5k K R34 i 18 9 g Fnsh B9 0 &
I KUK (P=0.282,P=0.794,P=0.101) . Cys 326Cys 5:[H
I R B R NG B B XU 44 0 1.485 £
(P=0.036) .1.114%(P=0.011)#11.940f5(P=0.001) .,

#z3  hoGE1 EFERZEMERNHEBE FFEMEEBERNRMER (%)

Table 3 Correlation of hOGG1 genotypes and allele frequencies with risk of gastric cancer, liver cancer and colorectal cancer
2 i) b i OR(95%C1)" P L OR(95%CI)" P AL OR(95%CI)" P
(n=80) (n=98) (n=76) (n=95)
326Ser 93(58.12)  100(51.02) - - 60(46.05) - - 83(43.68) - -
326Cys 67(41.88)  96(48.98) - 0.181  82(5395) - 0.006 107(5632) - 0.007
Ser326Ser 22(2750)  28(28.57) 1.00 - 16(21.05)  1.00 - 14(14.74)  1.00 -
Ser326Cys 49(61.25)  44(44.90) 0.335(0.120~0.933) - 38(50.00)  0.267(0.103 ~ 0.691) - 55(57.89)  0.336(0.137 ~0.825) -
Cys326Cys 9(11.25)  26(26.53) 1485(0.722~3.052) 0.023  22(28.95) 1.114(0.497 ~2495) 0.021  26(27.37) 1.94(0.879 ~4.280)  0.010
Ser/Cys+Cys/Cys ~ 58(72.50)  70(71.43) 1.418(0.667 ~3.014) - 60(78.95) 2.157(0.935 ~ 4.976) - 81(85.26) 3.347(1.460 ~ 7.669) -~

“OR NZEARHE P B I U IE (.

2.4 XPD I ZAMS B JHHE LS i 2 B
PERISC R

XPDLys751GIn JE K B3 45 8 (£ 4) . 751Gln
SN LRI 38 (1) 43 A1 T 15 TR 4R 33.67% , IR 4 R
40.79% , 45 15 W 95 2H K 29.47% , ¥4 5 358 T 0 BR2H
20.00% (P 4354 0.004 ,0.000,0.042) . A Lys751Lys

FERAESNZIR  Lys751 GIn KRR B et e
(R XUBS: 23S 2.150 7% (P=0.003) . 2.340 4% (P=0.002)
F11.292£%(P=0.008) .
2.5 hOGGI1Ser326Cys 5 XPDLys751GIn 3K £ &4k
(38 B AR

hOGG1Ser326Cys il XPDLys751GIn 3 [H 22 25 14
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W22 AR BT L3 5, 245 3 Bow |, [FIRHE# h0GG1
326Cys HIXPD 751GIn 25057 JE K], H 15 9 00 16 16 1k
i 24% (P=0.010) , 1 [] B} 4 7 hOGG1 326 Cys Fll
XPD 751GIn &5 07 FE A, F8 988 Fn &b 50 98 104 75 G 1
A3 5B 40% (P=0.003) F123%(P=0.016) .,

2.6 LR ZEM S YR B E b

2.6.1  hOGG1Ser326Cys F [H £ 251 5 TG (1% 22 |
YEF S53 R, HE hOGG1 326Cys S5v Jk K] [H] i

YR, RGNS g A KU 389% (P=0.008 ) , #5 fifiT
Ji K s AU 309 (P=0.036) , H 15 45 1 i 98 1) 2 9 1%
A (P=0.329,726).

2.6.2  XPDLys751GlIn £ 25 14 5 1% (19 22 B 4/E H
S5 R , BEAR XPD751GIn 2557 K& R 440 m] 5 fin
B R KU 26% (P=0.027) , 38 BT 98 & o XU
40% (P=0.005) , {H 55 25 B 9 14 2 995 T AH Pk (P=
0.213,%7),

x4 XPDEEBREMERNHSBE FENEEFHEREHXRE (%)

Table 4  Correlation of XPD genotypes and allele frequencies with risk of gastric cancer,liver cancer and colorectal cancer

X AR B

[T

A E ke

FENH OR(95%CI)* P OR(95%C1)* P OR(95%C1)* P
(n=80) (n=98) (n=76) (n=95)
751Lys 128(80.00)  130(66.33) - - 90(59.21) - - 134(70.53) - -
751GIn 32(20.00)  66(33.67) - 0.004  62(40.79) - 0.000  56(29.47) - 0.042
Lys751Lys 54(67.50)  49(50.00) 1.00 - 32(42.11)  1.00 - 55(57.89)  1.00 =
Lys751GIn 20(25.00) 32(32.65) 2.15(1.059-4.365) - 26(34.21)  2.34(0.755-7.253) - 24(25.26)  1.292(1.028-2.542) -
GIn751GIn 6(7.50) 17(17.35)  0.431(0.142-1.314)  0.038  18(23.68)  0.34(0.125-1.253)  0.002 16(16.84)  0.321(0.472-1.683)  0.160
Lys/Gln+GIn/Gln ~ 26(32.50)  49(50.00) 0.294(0.106-0.816) - 44(57.89)  0.289(0.104-0.806) - 40(42.10)  0.256(0.092-0.766) -
"OR LR M AR
#=5 hOGG1Ser326Cys#0 XPDLys751GInEEZ MM Z E/ERA Y
Table 5 Stratified analyses of associations between the hOGG1Ser326Cys and XPDLys751G1n gene polymorphisms
e i SR Xf HRZH JFEg xR SiElimdl  XRRA i
(n=98) (n=80) (n=76)  (n=80) (n=95) (n=80)
Ser326Ser Lys751Lys 15 12 1.00 6 12 1.00 6 10 1.00
Ser326Ser Lys751GIn+GIn751Gln 14 10 1.12 11 10 2.20 9 11 1.36
Ser326Cys+Cys326Cys  Lys751Lys 35 42 0.67 26 42 1.24 50 42 1.98
Ser326Cys+Cys326Cys  Lys751GIn+GIn751GIn 34 16 1.70 33 16 4.13 31 17 3.04
#6 h0GG1Ser326Cys % 25t 5INBERIZ BEIERA T
Table 6  Stratified analyses of associations between the hOGG1Ser326Cys gene polymorphisms and drinking
HOCCI BT SR XTHRZH JHE X HRZH SiEMpEA R OR
(n=98) (n=80) (n=76) (n=80) (n=95) (n=80)
Ser326Ser ~ 18 29 1.00 12 28 1.00 18 26 1.00
Ser326Ser = 17 18 2.42 16 18 2.07 22 14 2.23
Ser326Cys+Cys326Cys N 27 20 1.34 21 21 2.33 20 23 1.26
Ser326Cys+Cys326Cys = 36 13 4.46 27 13 4.85 35 17 297
%7 XPDLys751GInZ S SIKBZ BEIERA 2
Table 7 Stratified analyses of associations between the XPDLys751Gln gene polymorphisms and drinking
o B H A XJHEZH OR JiTa Xf HRZH i SiElniedl X o
(n=98) (n=80) (n=76) (n=80) (n=95) (n=80)
Lys751Lys ~ 20 23 1.00 9 22 1.00 24 28 1.00
Lys751Lys S 25 16 1.85 19 17 2.73 16 16 1.17
Lys751GIn+GIn751GlIn S 22 26 2.50 17 27 1.54 33 21 1.83
Lys751GIn+GIn751GlIn = 31 15 5.17 31 14 5.41 22 15 1.71

3 itig
DNA & R H i 2 5 PEn] e S 2 DNA #1562

RE T 22 57, TN eg 20 Rk ™ Wed 55X R
N FAEPAFBEIN A Mete 5347 275 ,hOGG1 Cys326Cys
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FEPR AU R g 1 i B G B B R Y, hOG G 1326Cys
G AL DR S W N R s XU B4 00 1.21 4% . AR 4
IITEE R R, HEH hOGG 1 Cys326Cys K& K 1 % g
S | JPEIER TN 25 5 Je Y f B Pk 3 0 15 1.706 £
1.838 1 Fll 1.935 1% , H #5747 hOGG1326Cys 45 {3 K&
AV ) 15 9 AU &, 389% 1 30% 2 19 T~ 28
HAEM R, 23058 R, h0GG1326Cys 5 i 5
DR 2 1K 7= ) LA #MI% DNA WS 15 1 , X ROS %55
G5 R 3R T 30 DNA AL 1 118 2 e ) AR, 1
T3 PR 2 A5 AR 2 9 1 XU o R R
S R R fa R R W] REIE K i ROS 1™ A8, 35 m
DNA AL 5 AR . Bk 7R, hOGG1326Cys
o7 FE P E I A 5 47.07% , 5 IR R G
23.62% , I )R8 EEAH OGBS I AU , 1 AT e
AT W 22 PRI 8 45 A — B o3 S e

AT TP HET XPDLys751GIn J& PR AU 35 2 B e
JHFJe RN 25 TR e () fe B M 43 I B4 I 1.48 4% . 2.127 %
F1.212 4% ; #EA4F XPD 751G ln 2557 JL PR FIAACH ) 15 9
R E T, 26%F1 40% 2t TP R 19 58 BAE I r
. HHAF TR 8", $#£78 XPDLys751Gln
HE PR 22 75 T R 52 ) S ) 11%) o JVE T 1) T 2 el R A
AT SO P ) SR 2 T 8 1) 2 A=

A 5T Gk , [R] BF 4 4HF hOGG1326Cys il XPD
T51GIn S 3 [N, 409% FFJiE A 23% 25 EL e & i T
WA FAEEAEH IS, 5 Sliwinski 55 " #lF 78 285 R —
. T hOGG1 HI XPD J H F 3K 7= ¥ 73 B TEIR L)
BRAZAT DIRRE Z it th R HOCHEVE T , 72122 DNA
P00, 24P J RS 1 T A B e, A LA, AT
R A Py i PRI 58 A48 ) 52 ), 4 J 5 2 i IR 505 1Y
KRR .

25 | Arigd ,hOGG1 Cys326Cys Fll XPD Lys751Gln
JE R RS R NS T R R B IR R R
hOGG1326Cys 5% XPD751Gln 2543 i PR AR 22 HAE
FH 58 8 g FUTE 9 & 9 KU, hOGG1326Cys Fl
XPD751GIn S5 JE R 22 BAEFH , FEAIR B 9 2 9 XU
B RN ZE T 0 s KU
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