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[HE] BA HFiTNQOlwwn XRCClaman RN E AN SHRMX L EFMBEBU LR,
Fik R EXHEEIR RS 7k, B PCR-RFLP X 550 2 S0 #1T/047  ARIB A 5 By
FITZ BRI S TR RS BRI E R, R 34FIBMEE, FHERESTS,
H A B b 65.3%: FRBI4H IR A (55.09% ) B3 8 T Xf BB 4H (36.53%) i NQO lesnr B H4 5 RAFHY
(CT) M &RAR(TT RN T B MA9 %5 MK (ORE 7 31 1.507.3.050) ; XRCClamsn EH £ 5
5 E S 5 BRI IRA X & FIRH 4% XRCCIAG il NQOITT M&3 XRCCIAG FINQOICC
ANk B I8 R N 2.789 1% s B4 XRCC1GG #INQOITT ME A B 1 & 7% ML & XRCCI1GG
NQOI1CC MAH) 4.448 £% ;NQO1 4 & &L R (TT) 5 R 47 B 1 & 4 h 4 IE 17 3 HAEFH (OR=
4.057,y=1.272) ,XRCC1 £ & RA K (GG) 5 AR G & £ A EM3E HEFH(OR=3.094,y=
2.070), 4 NQOI.XRCCl HKN LA SBMAMZ EMERIEMT BEARMNE. ERHEE
FRNEHBAENEFZA RS R,

[%5i7] BiE; NQO1 £ ; XRCCI K ; HiH
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[Abstract] Objective To investigate the relationship between polymorphism of NAD (P)H
quinone oxidoreductase 1 (NQO!)and X-ray repair cross-complementing groupl (XRCC1) and their
correlation with smoking on the susceptibility to gastric cancer. Methods A 1:1 case-control study of
334 patients with primary gastric cancer, with non-cancer or alimentary inpatients as control group
(matched for ages * 5 years, sex and reqion) in Anhui province was conducted to analyze the
NQOlcuwr and XRCClamsw. Gene types by PCR-based restriction fragment length polymorphism
techniques. Interaction index ( y ) was calculated to determine the type of gene- environment
interaction. Results The average age of 334 cases of gastric cancer patients was 57 years, with
65.3% of them were male. Smoking rate in the case group (55.09% ) was significantly higher than in
the control group (36.53% ). The consequence showing that it carried the heterozygous variant (CT)
or homozygous variant (TT) of NQOI1 could enhance the risk of gastric cancer(OR=1.507,3.050),
but not the XRCClaxuisa gene polymorphism or the susceptibility to gastric cancer. At the same time,
individuals that carrying XRCC1AG and NQOITT could increase 2.789 times the incidence of gastric
cancer than those who carrying the XRCC1AG or NQOICC. The gastric cancer risk of XRCC1GG
individuals that carrying NQOITT was 4.448 times higher than those who carrying XRCC1GG or
NQOI1 CC. The positive interactions of NQO1 homozygous variant (TT) , XRCC1 homozygous
variant (GG) and smoking were revealed in the occurrence rates of gastric cancer (OR=3.094,y =
2.070). Conclusion Our research findings showed that the significant interactions between genetic
polymorphisms of NQO1, XRCC1 and smoking added the risk of gastric cancer, while genetic and
environmental hazardous factors co-effecting the development of gastric cancer.
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FIPERY . KR RGNS /1 - BREALiE AR
[NAD (P)H: quinone oxidoreductase 1, NQO1 ] 241
Mopn B E Y AR R R 8 R SR R N B A
YR AT A . NQOI1 2 K H cDNA609 fi & E 77
EE CTRIBEIFME A (HLE C609T) , Mo &
LA FBHREEAE L1876 FIiEM/ 4R
& (Pro/Ser) B , BUARBTR UK . X IBE
3 X H % # F (X-ray repair cross-complementing
group 1, XRCC1) 2 —F DNA i EH N, HE
105+ B F A ¥4 5 G 5 G28152A) , T 356 399
HEFamASH A E B (Gin) RS E M (Arg),
HMF M XRCC1 EEH I TNRE . ABFR X R EN
ANV SRR EAERHRT T RS,

M&RE5HE

1. AEXTE 200747 A E20094E 8 A , LR
BRI ERZ =P EREHRISHFEEEERAE
(2 9% FE L 45 1E 58 ) 334 Bl DU A R B 4, 4F 18
35~78 % (57.23+8.67), H b B 218 4(65.3%) .
T 1165 (34.7%) o 3 1:1 Bt , BEHLE B S 9% 61
RS R ER 5%, TIHLRERIR .
T E R BE ., EiHRENSRFHEHER,
MFREEFE, kA 4~5ml, 2 "N
LB —# (EDTA-K,) Hi %, -20 CREBRFF, 1 AN
5 7 3k 82 B DNA, %5 # 41 R M A % 184 Bl
(55.09%) , %F SR R A 50122 61(36.53% ) o "R
ENX BRRMED X, FFERMA6NALULEE R
g

2. BB

(1)NQOlcesr: 5| I F: 5' -TCT TAC TGA GAA
GCC CAG ACC AAC T-3’' ;R: 5’ -CTC CAG GCG
TTT CTT CCA TCC-3', PCR X %&f¥F:495 CTHi
754 S min, %94 C 405,54 °C 305,72 C 305,75
I 35WKIE, F 72 CHEfH 10 min, DNA #74 PCR
VA E212p A B ,NQOI EHE CCEEAX
Hinf | B Y1003, S YIAE J WL 212 bp &K #F; TT
HAMNAEMEAFINRERECoTRE,HBA
Hinf | BB YT 8, BB 1A% AT K. 83,129 bp 27N %
HCTZE AR N 83,129,212 bp 3 %HF,

(2) XRCClamsu: 5l ¥ F: §' -TTG TGC TTT
CTC TGT GTC CA-3';R:5'-TCC TCC AGC CTT
TTC TGA TA-3' . PCR R W %4 : 495 CHIAEH
5 min, # 94 °C 505,52 C 505,72 C 50 s, H3HF 35

WIS, F 72 CHEfH 10 min, DNA # 42 PCRT"
1 J5 74 615 bp A Bt , XRCC1 2 [H AA K H R X
Msp 1 TR ALOL A, BEYI B 2 615 bp &7 ;
GG EEAMENMEAFI R EEA-GRE, H
B Msp I BEUTAL R, B YT 3% 7T L 367 bp F1248 bp
2553 ; AG Z+ & B RYAT 1, 367,248,615 bp 3L 34>

3. B3 2F 404 . R I SPSS 13.0 84 4b 78, 444
logistic [F TR ¥ 2 LA FH , ¢ B R 43 7 Hardy-
Weinberg 5 M@t , FIA ST ReE SRR 1
(a=0.05), #R##EKhoury il Wagener“'# i 138 H.AE
FERMZE £y (y = B/B) AN RE-AHLH
YEFIGERILL R AC H AR IR,

HIBIRHE 1:y> 1, R 5L X 50 55 2 98 1 3
ABCKRER, ERZEEM; y<1, FRERXFE
BEARNAWSER, AR ELER;y=1,%&x
BEHEMAERBRACEEN,

H % HK 3% 2: OR,=OR. X OR, 1 #3 FE B A4 ;
OR..>OR.X OR, JB HIFEti &Y ; OR,,<OR.X OR, AR
AATRHIRL ; OR,, = OR.AOR,— | AEHERY

£ R

L BFRM R — M IE . R KSR
ERBIHA BAF B AR BMER(F),
£ REIE S BN RFEL

T & REIH  EE gl P{d
L& 23.181  0.000
7 184 122
& 150 212
i 6619  0.013
7 170 138
& 164 196
pala:l; g 10920  0.012
INERELT 168 178
£ 76 49
[T L 37 58
XERULE 53 49
A AERAGT) 7359  0.061
<5000 122 126
5000 ~ 59 52
10 000 ~ 110 90
>20 000 43 66

2.NQO1.XRCC1 R ZEH M EFE S Bttty
XERARBERER, B4 4 NQOL. XRCC1 #
B Y 45 % 43 H FF & Hardy-Weinberg ift f& - 4 3
(P>0.05), F28R B/, M3 FHHFENQOICCH
E &, #3 NQOICT 9 B £ & #3 MBS 2 1 1.507 £
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(OR=1.507,95%CI: 1.064 ~ 2.136) ; 5% |2 NQOITT
R RR BT A B TTRIN MAME
B ER Y L H CCRIR 315 £/ (OR=3.050,
95%ClI:2.009 ~4.632) , #1 XRCCIGG #:H A )
BERERNKREREAARMN 1467, BLREH
Gt ERE L,

22 NQOI H(HN #1 55 % 5 Bt &A% logistic [R5

BN AR B XERE Wadff PIH OR{E(95%CI)
NQOl CC 107 160

cT 125 124 5319 0.021 1.567(1.064 ~2.136)

T 102 50 27.398 0.000 3.050(2.009 ~ 4.632)
XRCCl1 AA 53 58

AG 104 144 1.051  0.305 0.790(0.504 ~ 1.239)

GG 177 132 2.981 0.084 1.467(0.949 ~ 2.268)

FEREXESWER(F3), B #H
XRCCIAG FINQOITT £ H & /MAH XRCCIAG HI
NQOICCH A B EEM KB EWM, OR=
2.789(95%CI: 1.437 ~ 5.416) ; [F] B # # XRCC1GG
MNQITTERHMANMNEEEHFEARNAK R
XRCC1GG fINQOICCMARM) 4.448 15 (OR=4.448,
95%CI:2.169 ~ 9.121),

%3 XRCCI5NQOI REEEHZHEANENT

XROC1 NQOI #RBEH *EA4H Wadf P{HE = OR{H(95%CI)

AA CC 22 30
AA CT 11 15 0.000 1.000 1.000(0.386 ~2.593)
AA TT 20 13 2.669 0.102 2.098(0.862 ~ 5.103)

CcC 35 71
AG CT 36 49 1.753 0.186 1.490(0.826 ~2.691)
T 33 24 9.180 0.002 2.789(1.437 ~ 5.416)

GG CC 50 59
GG CT 78 60
GG TT 49 13

2.756 0.097 1.534(0.926 ~ 4.542)
16.586 0.000 4.448(2.169 ~9.121)

SEEEANHSHALEAER: R4BR,
# NQOICC #: (X &Y & 1 4K ¥ OR. 1 3.008 (95%Cl :
1.755 ~ 5.154) ; L7 #44#F NQOITT 2 #) OR, X 5.809
(95%CI:3.209 ~ 10.518) , # #% [6) B 7R E B, BE L4
FA OR. 18 4.057(95%CI: 2.187 ~ 7.526) , y{ 1.272>
1, OR, (4.057) <OR.(3.008) X OR,(5.809) , 7
XRCCIGG # [7] it % 4 % 32 5./ A OR,, 1 3.094
(95%Cl; 1.596 ~ 6.002) , y{& 2.070>1, OR,(3.094) >
OR.(1.727) X OR,(1.346)

i #®
NQO1 BAN—FEER I MK LAF, X8

¥4 NQOI MIXRCCI B AL AN SRIMMZE ER
i

ENE W fv:éﬁl xﬁ ORfH* 95%CI B B. v
NQoICC X 47 112 - - - - -
CT X 47 77 1467 0.889~2421 - - -
TT X 56 23 5809 3209~10518 - - -
CC H 60 48 3008 1.755~5.154 1.101 - -
CT B 78 47 3962 2.347~6689 - 1377 -
TT A 46 27 4057 2.187~7526 - 1.4001.272
XROCIAA £ 24 34 - - -
AG X 43 90 0679 0359~1285 - - -
GG X 83 88 1346°0.735~2459 - - -
AA B 29 24 1727 0.808~3.691 0.546 - -
AG B 61 54 1638 0851~3.152 - 0494 -
GG A 94 44 3.094°1596~6.002 - 1.1302.070

TV TR ASCL R M SRR R R OR(E

(OR); “HMB BB ORME(OR.) ; B 5468 R H I8
OR{H(OR,)
NAD(P)H 32k, ¥ NADH 5 NADPH f9 715
SMA R R, BB N 4 K36 = R
FKAbaY  BE T TR, REERA UM
BEStERREAL AWM E . HHA#MENQO!L
ERRETRNEAFYEARPREE, HE R
A2h MFHAMERLEH RN I8h RENEAHE
HHRAEAKFERERER, MPFEREIARR
R W 20 E 7 2 A B b RS 9 TR BT
AR TR 35 A, Midl & 2248 B b KBTS 1 LT
TEER.

XRCCl 22— EHEKDNABEERH, ZEH
PLF 195 Rk b, RIBHEARE 3MIER, 4
FIMARKMHEEER, TESSEREE (FMEYT
BREE MPRNANEE), HRIE KB XRCC1 £
BAEQ 5 60 B4, A 304N T4 B TEB 3T
X, MAFFER N 3 ML S & C26304T . G27466A
MIG28152A, B F5 6.9 M 104 B FH ., FH
HENEARMNEERARERENE, BIEN Ag
194Trp., Arg280His 1 Arg399GIn, % 194 #1280 &
™I F DNA B-&BipSS & X B HI PARP 455 X 1%
28], % 399 B FAI T PARPA S XK IR”, #/R3X 3
LA EHEMABE , 7T BB XRCC1 HThEE,

% A0 R o R o A B R R B K B A R A E B,
BRI SRR 5 MR 5 BEFE BN
HEAL, AR RBERE L SEM DNA KR
Hils A RER LSS HE.

22 K W95 5 A Khoury %35 BL{E R AU, %
1 NQO 1 csorr F1 XRCC laansaa 3 R 22 A5 1k 55 W M £ 22
EERAEREVMERRENE. FRER:Q
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NQOI ZEAARHEB(CTHTT) BB BMN S RERE,
M CT B TT RN BRI AT B I T & 4 B H R
B, HAiA M (TT) BB FER(0R=3.050), 5
Zhang ¥V EFEHILFABHHAELE R B,
NQOITT & 5 W% & 3¢ 5 AF i OR. 18 4.057, Byf&
122> 1R NQOITTH E R MR BRAEBERE
FE LM AR, #E4 NQOITT &35 W M il 5
25 B K ; OR., (4.057) <OR.(3.008) X OR,(5.809),
BANQOITT KN SW M EERHNHEBIER
PRI RE KA TSR, @XRCCI EH L EHE
BREXFERK,HXRCCIAAREER(GG) 5WAA
# X B 1€ B OR, 18 3.094, H y{& 2.070>1, % 8
XRCCIGGH 5B MRREB AL FHIEMAKL
YE B, XRCCIGG B X W M ) & & %00 A i K A
Fo OR,(3.094)>0R.(1.727) X OR,(1.346) , /R
XRCCI GGEAM WML HEEHN AT BELRE
AT RE B AR R, BXRCC1 5NQO1 #H %
AR HAEFSIN T B B . [RIat i
XRCC1AG FINQOITT % [X £ 4MA % XRCCIAG
NQOI1CC : [H AN & A E 48 B9 Bo P38 in 2.789
% ; [E I #E4 XRCC1GG #INQOITT B /MA B i &
7 XU F& XRCC1GG BYFINQOI1CC %1 4.448 1%,

W5 HE N EAERRMR, HIKISIET BR
fid i 5y B R IR G Ak AE L (B AT LIARE HE 537
BERHNEZEERNGEES S LB THNS
RRE R ME, RICTTEEFIR B AR EEN
o, BEREIA B A S 3 e T A i) B i, REE B
WX AR fER EHEAER,

$ X X W
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