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[HZE ] 55 BAY DNABK LK 2B 25 YAk Uik /NI ( non-small cell lung cancer,
NSCLC ) MAAkIGYT HA EHE L . AT BIERITXER G 2 24 B AMEN 1 ( X-ray repair cross complementing gene 1,
XRCC1 ) FIXLMEE A5 B AMEN3 ( X-ray repair cross complementing gene 3, XRCC3 ) PR £ 251 5 i HINSCLC iR
BXEAZEMITIT A R . Faik RAPCR-RELP Jy Al 13061 LA &40 5 22 Ak 7 B INSCLCE8 5 41 H I DNA
HIXRCC1 Argl94 Trp., Arg399 GInFIXRCC3 Thr241 MethL[K 25, AT HIED B SALPFALI 6 R, 3R 13001
HINSCLCH R & 107 A6y 24 W . b7 /m\ﬁ)‘&};j‘j:{;ﬂ%o XRCC1 194F1399 LR Z A1 SHI W ibyT
THURMEAEG, TXRCC3 24156 £ 751 S LI U TS )G (P=0.145) o # &/ 14-XRCC1 194 Trp 253 5L P Aby7
FRCR /DR Arg/ Arg JE R TR HR 2.5 ((42.1% vs 22.2%, OR=2.545, 95%CI: 1.159-5.590, P=0.020 ) . #5HXRCC1
399 Arg/Argh AL E MALIT ARCE J45.5%, W & THEH 20 14GInB A AL (21.9% ) ( OR=0.336, 95%Cl:
0.156-0.722, P=0.005 ) , XRCCI1 19413995 K 2 54E 2 [RIFFAERGAE T, [R5 2011 XRCC1 194 Trp2{i 3 K Al
399 Arg/ArgHE PRI RUH (ALY T AT AR B i =i F [ B 5 1 194 Arg/Arg 1399 Arg/GInJERI I (44.4% vs 18.8%, OR=3.467,
95%CI: 1.223-9.782, P=0.019 ) , XRCCIFIXRCC3HLH 2 &M 1E by 7 Busth Jr mifF A —E IR G 1ER . #2014
XRCC1 194 TrpZFfvi L 1399 Arg/ArglfAE BUSL K ] i} M HFXRCC3 241 mr/Met%lﬂﬂ%‘ﬁﬁﬁ£ﬁﬁaﬁ$%i@?E
TAEREHE S . 4518 XRCCURIXRCC3I1W 24 1] it 5 M HINSCLC B 5 X H128 25 WAy 7 7 s B A oG .
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[ Abstract ] Background and objective DNA repair gene polymorphisms can be used to predict the sensitivity of
platinum-based chemotherapy. Thus, such polymorphisms are important for the individual treatment of non-small cell lung
cancer (NSCLC). The aim of this study is to investigate the relationship between X-ray repair cross complementing protein 1
(XRCC1) and X-ray repair cross complementing protein 3 (XRCC3) gene polymorphisms and the chemosensitivity of plati-
num-based chemotherapy in patients with advanced NSCLC. Methods Genomic DNA were extracted from the sera of a total
of 130 patients with advanced NSCLC who received platinum-based chemotherapy. XRCC1 Arg194 Trp, Arg399 Gln, and
XRCC3 Thr241 Met were genotyped using the polymerase chain reaction-restriction fragment length polymorphism method,
and the relationship between XRCC1 and XRCC3 polymorphisms and chemotherapy sensitivity was analyzed. Results A to-
tal of 130 patients with advanced NSCLC received platinum-based chemotherapy, with an overall response rate of 33.8% after
two chemotherapy cycles. The XRCC1 194 and 399 genetic polymorphisms, but not XRCC3 241, were found to be related to
the chemosensitivity. The objective response rate of the patients with at least one XRCC1 194 Trp allele was 2.5 times higher
than that of Arg/Arg genotype carriers (42.1% vs 22.2%, OR=2.545, 95%CI: 1.159-5.590, P=0.020). The objective response
rate of the XRCC1 399 Arg/Arg genotype carriers was significantly higher than that of the patients with at least one Gln allele
(45.5% vs 21.9%, OR=0.336, 95%CI: 0.156-0.722, P=0.005). Combined effects between XRCC1 194 and XRCC1 399 were
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observed. The objective response rate of the patients with at least one XRCC1 194 Trp allele and a 399 Arg/Arg genotype was
significantly higher than that of patients with 194 Arg/Arg and 399 Arg/Gln genotypes (44.4% vs 18.8%, OR=3.467, 95%Cl:
1.223-9.782, P=0.019). Moreover, XRCC1 and XRCC3 have a combined effect in predicting chemosensitivity. Patients with
XRCC3 241 Thr/Met, 399 Arg/Arg, and at least one XRCC1 194 Trp allele simultaneously showed an improved objective

response rate. Conclusion The combination of the XRCC1I and XRCC3 polymorphisms may be associated with patient sensi-

tivity to platinum-based chemotherapy in advanced NSCLC.

[ Key words ] Lung neoplasms; X-ray repair cross complementing protein 1 (XRCC1); X-ray repair cross comple-

menting protein 3 (XRCC3); Single nucleotick polymorphism; Chemotherapy sensitivity
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25 CIAAECR B ) 23677 HE /)N 20 i id 98
( non-small cell lung cancer, NSCLC ) fYEEz4¥), HY

KA, HPMEE . SR VML K G MW
2577 FRXINSCLC R H AT B A BeRARMY, SAEM2ETT
AL, EHMZY ) AT REIE KNSCLCH H i A= 7F
B, FRREIAE R, SHINZ S RIE BN IAYT
HEJEIINSCLCHbRIE—ZIr 58, BAZR2G Y - i id i b
DNAT SECAHHIAET-", LA B DNAL 1516 52 5 4 A
MBS X, NI m s 25 W1y 7 i Buabk .
FARZ A DNA M I 5 B A AR i 22 5,
Pk, # Al FERMEFRIFENSCLC, H2 R 2R A
e A 53 S AR ] 1) B8 R AR IR 3R 7 O 38, HARITRCR
FIAS B S A1 R ANTR] . DNAfE S LR )i 3215 A DNA
1552 Fe K AR 2 A5 1VE (single nucleotide polymorphism,
SNP ) n]ZEDNABKERE T, Hik, KIDNAfEE B
(I SNP AT LTSI~ A g A7 (8 Bs i s

X&MBE AL H 4L ( X-ray repair cross comple-
menting gene 1, XRCC1 ) J&DNAGKFE VI BRI F1 55 KT
PUEE RGP EE Sy, 2 5K E5EKDNA
BRI, IR G i XA AE T BUA SR IR LAY SNP,
CLESNPRIFIXRCCLITEHE ", BARVE Z I REVED 5T
44 T XRCCLX i iy 5200, {HHSNP 5 NSCLCH
YA T BB SCIR I AT T 25 R AN R A ] . Xk (&
AL H APFEA3 ( X-ray repair cross complementing gene
3, XRCC3 ) JERadS1 DNAMBR LN G M, BIRTE
DN AN Wy 2 [e] 5 P 20 6 A rp i s A 0, (1
HThr241Met v 5 i SNP 5 5128 25 W) Ay 7 UM 1 O 3R
WATEAE . AP RS 13041 I INSCLC 8 # XRCC1FI
XRCC3HISNPLL K AT SR YIS FIr IR R, h
AMAEAALT 7 SRR

1 MR57AZ%

L1 BF5EXT4: 2008458 -20104E3 7 b [ R R 2= [ &
55 VU = BE AR Y 28905 BRIE S A WG B NS CLC B #5130
], HrpBEpoof], Zoikaoll, KUK AR 62
(28-83) %/; WLJHSOMI, ANUEAHsOf]; i 7efl,
fa4efs], HopRIsl; K. TIbHS8H], TvIH72
fil; ECOG PSPESy: 04744, 15386, Frf BHEHAH
AL AR IR 42 T 26 I (P4 T )
W27 AT . BARAIT R . KB IIE+HI2E
(B R4 ) 82, # PUflhiE+E02526M], EAZHER
( S REE 2 VMR ) +Eh22241),

L2 AR IMBARATERF B R ZEL T, Tk
ST KIS mL, #E 5 BN BRI HRIDNA, %
FEIAYDNAE T-20 *CIIRIR VKA 8

1.3 JPR0FE Frf BB A M2 AT 24 A
JEMRAERECISTHRUEPFESTRL, 73 N5 22 f#% ( complete
response, CR) | sy i (partial response, PR ) | PR
T2 (stable disease, SD ) FIENEEE ( progressive disease,
PD) . ZWZEf#=CR+PR, HZEf#=SD+PD.

1.4 FERBM SR FIPCR-RELPJ 1/ TXRCCL, XRCC3
FER ARG . 51978 KA 3G R Be R/NIL R 1, 28 uL
PCRIZ W IR &1 uL DNA, 0.4 pmol/L5 | 4451 uL |
0.1 mmol/L ANTP 2 uL, TaqZE-4Ti§0.125 U, SxJ v 28 itk
SuL, PCRIZIZ51F: 95 “CHIAEES min; 95°C4Ss, 61°C
45s, 72°C 45 s, 3SMEFR; 72 °CHEH110 min, 435S
uL PCRy™ ¥ 55 A I A% i N VD37 *Cild B3 7%, XRCCl
Argl94 Trp. Arg399 Gln}2XRCC3 Thr241 Met#% i P I il 73
HAPvull | Neil FMINTaIIl, 3.0%35 B HHEE AL HL Ik 43 M
P BEALAERIB3 096 AT, WU ¥ B A A I i LB IE
S5
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LS Geitorir N HISPSS 17.08F1 74012430, R K5
B Fisher sk i ME 5875 FU AN [R] BE R Y 22 [RIB 7 7 A 22
5, RHAES A Logistic[al I 73 Bt F Lt (odds ratio,
OR) MNI95%m[{Z[X[f] ( confidence interval, CI ) P/ [d]
2SR EZS VAL SE RS PRg S GHET PSS SR EF v e
AU, P<0.05h 25 A G R L

2 HR

2.1 7RO 130 B INSCLC R B & I gy T &
24 S, CROM, PR 4445 (33.8% ) , SD 5444
(41.6% ) , PD 324 (24.6% ) , fbJT7 A %0% H33.8%
(44/130) .
2.2 KA 1304 HINSCLCH# %, 7EXRCCI Arg-
194Trpfi S H, 47 Arg/Arg, Arg/TrpFlTrp/ TrpFE A
RUBE 35 544 (41.5% ) . 4015 (30.8% ) F1364
(27.7% ) . FEXRCCI Arg399 GInfyi 577, i Arg/Arg .,
Arg/GInFIGln/Glndk #8735 665 (50.8% )
544 (41.5% ) F10f (7.7% ) . {EXRCC3 Thr241 Metfi;
M #EHE Thr/ Thrfl Thr/Met 5 B U 5 543 51 2 11445
(87.7% ) F6f (12.3% ) , AKLF]Met/Metfi 5 5715
FELAIRY
2.3 AR ST R N2 I, #XRCCL
194 Arg/Arg. Arg/TrpAITrp/TrpF& A RINSCLCHE FHHY
ITF AR50 22.2% , 35.0%F150.0% , A B 2 57
(x’=7.478, P=0.024 ) . #5747 Trp/ TepHk [ B4 8 fy 1L J7
AR SR Arg/ Arg LR RIE A 4 19 3.54% (P=0.006 ) . #5
WEDINTrpEE A HE N (Arg/Trp M Trp/Trp LR AL ) M
H ST A ROR 2D I 50 Arg/ Arg BE R B B 192, 54%
(P=0.018) ., #4XRCC1 399 Arg/Arg. Arg/GInFlIGIn/
GlnJk PR Y 58 25 1AL T A RO 50 301l R 45.5% . 25.9% 7110,
HEAHFXRCC1 399 Arg/ArgHEH A B 5 194LY 7 A 3R I i i
FHEIER BT H . #FXRCC3 241 Thr/Thr 5 Thr/Met
FEI S AT A BOR 51 3 31.6% F150.0% , — 35 JC4E
e (P=0.145) |

AEWE L PRI WO g BRI PR 43 A 5 e
NSCLCEH T HUSE I oG58k (P>0.05)
2.4 XRCC1 Arg194 TrpFl1Arg399 GInZ 28k 51E A 5L y7
IR el 1H#—2 08 TXRCC1 Arg194 TrpFl1Arg399
GInPH M LIRS S0P o R, 451 oK,
XRCC1 19413992 28 Z [AIFEA S 7 &N E 7 T AAAE ] S A
HAEH, R XRCCL 194Arg/Argf1399Gln/ GlnJk K]

AU 1041 835 JC— A %80, M 2/ 1/1-XRCC1 194
Trp 35y 3 4 [A] i A HPXRCCL 399 Arg/Argit AL 1) 1k
FPAG R 5 5 F [ B 45717 194 Arg/Arg #1399 Arg/Gln ik
RAE (£3) .

2.5 XRCC15XRCCILAIF M G IFITRUNI KR AMWF
FEIE—2 43 BT T XRCC1 5 XRCCIM Ak AN ] Z2 25 Bk ]
RIER G ST BRI R, K BXRCCISXRCCIZ A
ZIRIFEA T s A AE B AR AR 5 201
SXRCCL 194 TrpZvi 5L K F11399 Arg/ Arg! A1 U JE [ [a] it
N A XRCC3 241 Thr/Met 5L R E (40 Y 7 A ORI 5
FHEILFAEERE (F£4) o

3 itig

AN AAAE R DNAB I SEN e Txf ek
RIFIDNAS B R B S Re 1, Xk S LR 8% |
Aeip A e Mo B A EEEN .. 172
DNAESE FL N H A SNP, 302 SR 2 AL SNP AT fig ek
TG ERIEYE, JF H TR 2 S B ADNAR 18 & fig
R EER N, 5%, DNABERES S
I 7y IR VIR G, DNAME S R IR 2 J& ks T
FERMRIGYT AR, DNAME KRR s in AR AS 17974k
MR, I 40 M DNAME & RE 1 5 A7 U PR VA
Ko

XRCCI[¥SNPH] SLIIXRCC14 11 1E 3 LhRE, M
SMDNAS A fE S11" . XRCC1 SNP 54112245 )1y 7 ik
PEAHOG, #EHFXRCCL 194 Trp&5{i JE A [NSCLC 35 X
RIS R, 57T Arg/ Arg L U £8 8 XA 24
YIALTT I IXURS: JLP 2 4545 22 A0 14 Tep S5 B R AR
M3fi . #5721 XRCCL 399 GInS5Av HE [K] iy £ 35 %t
FAZR 2T S W XUBS: 2399 Arg/ Arg it 2 192.74%
1M HXRCC1 19413993 W3 5 (I SNPAEAERR A VEFT
[ IS} 4717 194 Arg/Trp 1399 Arg/Arglhk (R T £ 3% %o 41125 24

= 1 PCR3IMIR Y IR ER K/
Tab 1 PCR primers and product sizes

Gene polymoyphism (length) Primer sequence

XRCC1 code 194 (485 bp) 5" -GCCAGGGCCCCTCCTTCAA-3’
5" -TACCCTCAGACCCACGAGT-3’
XRCC1 code 399 (384 bp, 133 5" -TCCTCCACCTTGTGCTTTCT-3'
bp) 5" - AGTAGTCTGCTGGCTCTGGG -3'
XRCC3 code 241 (315 bp, 141 5" -GGTCGAGTGACAGTCCAAAC-3’
5

bp) " -TGCAACGGCTGAGGGTCTT -3’
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Tab 2 The relationship between XRCC1 and XRCC3 genotypes and chemosensitivity of NSCLC
Genotype n (%) Response to chemotherapy [n (%)] P OR 95%Cl
CR+PR SD+PD
XRCC1 Arg194 Trp
Arg/Arg 54 (41.5) 12 (22.2) 42 (77.8) - 1 -
Arg/Trp 40(30.8) 14 (35.0) 26 (65.0) 0.171 1.885 0.756-4.696
Trp/Trp 36 (27.7) 18 (50.0) 18 (50.0) 0.006 3.500 1.401-8.744
Arg/Trp+Trp/Trp 76 (58.5) 32(42.) 44 (57.9) 0.018 2.545 1.159-5.590
XRCC1 Arg399 GIn
Arg/Arg 66 (50.8) 30 (45.5) 36 (54.5) - 1 -
Arg/GIn 54 (41.5) 14 (25.9) 40 (74.1) 0.027 0.420 0.193-0.914
GIn/GIn 10(7.7) 0(0) 10 (100.0) 0.005 0 0
Arg/GIn+ GIn/GIn 64 (49.2) 14 (21.9) 50(78.1) 0.005 0.336 0.156-0.722
XRCC3 Thr241 Met
Thr/Thr 114 (87.7) 36 (31.6) 78 (68.4) - 1 -
Thr/Met 16 (12.3) 8(50.0) 8(50.0) 0.145 2.167 0.753-6.232
CR: complete response; PR: partial response; SD: stable disease; PD: progressive disease; NSCLC: non-small cell lung cancer.
% 3 XRCC1 Arg194 Trp#AArg399 GInE BB E 5T ITMIX R
Tab 3 Interaction of XRCC1 Arg194 Trp and XRCC1 Arg399 GIn polymorphisms on the chemotherapy response
Genotype n (%) Response to chemotherapy [n (%)] P OR 95%Cl P
Arg194 Trp Arg399 GIn CR+PR SD+PD
Arg/Arg GIn/GIn 10(7.7) 0(0) 10 (100.0) - - - -
Arg/Arg Arg/Gln 32(24.6) 6(18.8) 26 (81.2) - 1 - -
Arg/Arg Arg/Arg 12(9.2) 6(50.0) 6(50.0) 0.059* 4.333 1.029-18.257 0.046
Arg/Trp+Trp/Trp Arg/Arg 54 (41.5) 24 (44.4) 30(53.6) 0.016 3.467 1.229-9.782 0.019
Arg/Trp+Trp/Trp Arg/GIn 22 (16.8) 8(36.4) 14 (63.6) 0.147 2.476 0.715-8.574 0.152

“:Fisher’ s exact test.

% 4 XRCAIFIXRCOIBREHE R 5LITIr X R
Tab 4 Associations of XRCC1 and XRCC3 genotypes with the efficacy of chemotherapy

Combined genotype n (%) Response to chemothery [n (%)] OR 95%(Cl P
CR+PR (%) SD+PD (%)
XRCC1 194 Arg/Arg+399(Arg/GIn+GIn/GIn)+XRCC3 241 Thr/Thr 48 (36.9) 12 (25.0) 36 (75.0) 0.222  0.054-0.923 0.038
XRCC1 194 Arg/Arg+399(Arg/GIn+GIn/GIn)+XRCC3 241 Thr/Met 2(1.5) 0 2 - - -
XRCC1 194 Arg/Arg+399Arg/Arg+XRCC3 241 Thr/Thr 10(7.8) 4 (40.0) 6 (60.0) 0.444 0.074-2.666 0.374
XRCC1 194 Arg/Arg+399Arg/Arg+XRCC3 241 Thr/Met 2(1.5) 2 0 - - -
XRCC1 194 (Arg/Trp+Trp/Trp)+399 Arg/Arg+XRCC3 241 Thr/Thr 44 (33.8) 18 (40.9) 26 (59.1) 0.462 0.114-1.873  0.279
XRCC1 194 (Arg/Trp+Trp/Trp)+399 Arg/Arg+XRCC3 241 Thr/Met 10(7.8) 6(60.0) 4 (40.0) 1 - -
XRCC1 194 (Arg/Trp+Trp/Trp)+399Arg/GIn+XRCC3 241 Thr/Thr 12(9.2) 2(16.7) 10(83.3) 0.133  0.018-0.962  0.046
XRCC1 194 (Arg/Trp+Trp/Trp)+399Arg/GIn+XRCC3 241 Thr/Met 2(1.5) 0 2(100) - - -
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YAk r R A B Y R R A R R, Y
XRCC1 1943 [ 25 5 NSCLCE FHH1ZE Wb 7 ity iU
PEMOG, TMArg399 GlnJE [N 238 5 0y7 BURMETCOE, M
HXRCC1 194F1399 A7 5 I SNPHLICIE A VEFH o Bk AR
TR T RIS BARIESE T XRCCL 399 28 5
NSCLC B HF WAy 7 UM ARG, (B E5 1A
N, 15HFXRCCL 399 GlnZ AL N B 9467 S B4 S i
HH f5 7 399 Arg/ArgHif A FUFL R #5473

AWFFREE R FEW, XRCC1 Argl94 TrpF1Arg399 GlnjH
A7 LSNP 5 NSCLC (8 5 E12 25 W i AT 7 fldbt 255
YIFHOG . #EHFXRCC 194 Trpli & 5848 H K F 5 1Ak 7 A
Rt Arg/ Argf LR R BL DI HEA 4 193.54% ( P=0.006) .
7 DI Trp S SE IR B8 5 1 AT A Rl 2 /D R 45
Arg/ArgER IR 12,565 (P=0.018) . #77XRCC1 399
Arg/ArghF Az RUSL R F 38 AT A ORI S e e R
RUPENFH . XRCCL 194F13991 M 5 ik K 2 45 2 A 7E 1k
ST URPE D EAAAE B B A EAVE R, #7201/ -XRCC1
194 Trp&fs; FE A [A] s LB HTXRCC1 399 Arg/Arg Rt R #l H
H ALY A RCR I 2 5 T [R5 194 Arg/Arg 1399 Arg/
GInBERI AL . AWFRESRFEW], #HXRCC1 194 Trp
A FL PR ) FR XTS5 b T U, RIS XRCC
194 Trp28 75 KL F1399 Arg/ Argl Ak 75 J5L PR ) R 35 X 412
5L T U, S XRCCL 194 Arg/Arg A= T BE [
F1399 GInZE A8 5L A i) s 5 XM 2 WAk 7 it 24

VFZ W58 T XRCC3 241 SNP 5 fififi &y J8: (1)
KHE, HIHMFREE LA AAF, w5 i b 55 45 51
M, MICIEERBIXRCC3 241 2855 Hh =i i
Sy AR E"T, ifXRCC3 Thr241 Met({SNP 54122
WAL ST UBE e R IORF T H D, AT e 251
iz TERCCIFIXRCC3 241 5L [N Z PR32 B 8
IFNSCLCHH Y7 RIAE T, 5 R EoR, 13041
WINSCLC B & H185.4% #5717 XRCC3 241 Thr/ThrI& KA,
16.4% %717 Thr/Meta{ Met/MetF: [ %I, XRCC3 24145 %L [H
RZ AT AR LG 225 . AR R, 16
1300 H INSCLC & & A, #5747 Thr/ Thr Al Thr/Met3& R %1
AT B R87.79%F112.3% , AAG F Met/MetZli 5 58 A8 5
T, PEHTXRCC3 241 Thr/ Thrfll Thr/Met 5 K 51 24 2 [8] )
ITEBCRIG 2 F 225 . (BXRCCIFIXRCC3Z A7E4L
I U T AR T S A A8 AR

25 PR, AR I, XRCC1 194H1399 5 [ #1
KR 2 5114 5 M INSCLC i F A28 25 Wby 7 iUk
HYIMOG, TXRCC3 241 AL IR 2 8V 5 2R 291k

ST RTIE S . AUXRCCL 194F1399 W5 i i JE H 2 28
HABAYER, THXRCCI 5XRCCIH AN L 704
KA T U Ty IR IR A AE W B A s BAE . rhtkn]
U, XRCCIFIXRCCIW~HEH ) 22 251k vl et i AR ALy
YR RA TR S8 L (Bl FA I REA R,
I T I R Z 1 18 75 4 R FE AR AW 5 DNAG I U] B
1B 25 B4 DNABE R 40 512525 P fguatt ity ¢
R, A AAIIRY TR HE AR

2 % X M
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