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[ Abstract] Objective To investigate the relationship of excision repair cross-complementing 1 (ERCC1), xeroderma
pigmentosum group D(XPD), and breast cancer susceptibility gene 1 (BRCA1) polymorphisms with the efficacy of platinum-
based chemotherapy for treatment of the patients with advanced non-small cell lung cancer. Methods A total of 124 patients
with advanced NSCLC were routinely treated with platinum-based chemotherapy,and their clinical responses were evaluated.
ERCC1 Asnl18Asn(rs11615),XPD Lys751GIn(rs13181) and BRCA1 Ser1613Gly(rs1799966) of the patients were genotyped
using the TagMan method. The association of ERCCI Asnl118Asn, XPD Lys751GIln and BRCA1 Ser1613Gly polymorphisms
with the patient responses was analyzed using unconditional logistic regression model. Results It was found that the BRCA1
Ser1613Gly polymorphism was significantly correlated with clinical benefit(P=0. 014). Patients carrying Gly allele had better
clinical benefit than patients with wildtype allele(P=10. 006). No significant association was found between ERCC1 and XPD
polymorphisms with clinical benefit. Furthermore,we found that the three SNPs in NER(nucleotide excision repair) could work
together. More variant allelesCERCC1 T, XPD Gln and BRCA1 Gly) was associated with better clinical benefit(P=0. 036).
Conclusion The BRCA1 Ser1613Gly polymorphism of NER is associated with the clinical benefit of NSCLC patients receiving
platinum-based chemotherapy. Analysis of SNPs of more genes may help to guide drug choosing for chemotherapy.
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e [l 2 i 98 1) v & B 5, 3 10 ARl 2 o 45 8
W IR R AR S — AL AN A, o R
21 B i 98 (non-small cell lung cancer, NSCLC) ZJ
il SRR 85 % . TR R E TS T
J& R R AT TR, I AT O
RIT A, BRI b AT Or R LA R 2y
Yy ok B dilh K G 75 PO ML R AZ B KK R R 25 W)
RYY . XS T RARIR I ROR 7 AT W
St 2P RO 30 %6 ~40 %, AL A AE I E] 8~10 4
H 1 FAEFERAUA 30% ~40% A0I7 R &
LA R e R AR T 24 1

AR5t A M A0S 5 DNA 4545, B i
F1-DNA JA 9. 530 DNA &% 7] 2 55 N 52 Bk, 5]
DNA & il [ fig . 00 ok Jed 48 B 3 24 5 S A ML gR T
DNA &5 R GRS IHBRE1-DNA &9 . & DNA
1 56 B M, AT B 25 P 1Y 77 24E . DNA B ik 48
WAV E R EABE R E SR, K
A% R VI BR 8 & (nucleotide excision repair,
NER) /& DNA 84 19 2R A% AL 46 20 2 Fh 4 B
VR AR B L 7 B nl LR 2 DS AR . B A
B4 (global genome NER, GG-NER) Fl % 5t
& 1 & (transcription-coupled NER, TC-NER),
NER JygE A7 Bk b3 (4 fif 88 58 35 % 0 25 245 ) 5 gk
VIkg 18 2 22 X H %) 3 1 Cexcision repair cross-
complementing 1, ERCC1) fiF A YET R FE R D
(xeroderma pigmentosum group D, XPD) & GG-
NER H# DI 0 2 3 L XPD 2 K™ 4y B A7
5'-3" DNA fiffJié i 1 £ . 7T LA 5452 473 348 467 19 DNA
WEE ;2R JG ERCC1 5& (M T B A F(xeroder-
ma pigmentosum group F,XPF)JE a0 F I — &
CEAT 5B 9 Y0 8 15 M n] LR 3 005 007 40 15~ 24
R BRAL VI JF DNA HLBE, 25 BR 41 89 DNA A
BtUT, LB 5 B3 A 1 (breast cancer susceptibili-
ty gene 1,BRCAD)Z 5 TC-NER FMF I EHBE,
JEZF DNA & 242 19 4 4, E mRNA %
545 ERCCI mRNA B RIB I, HHi AR
ERCC1 Asnl18Asn (rs11615)F, XPD Lys751Gln
(rs13181)!/ 1 BRCA1 Ser1613Gly(rs1799966) " i
%1 PR 2 & 1k (single nucleotide polymorphisms,
SNPs) A] g 55 5 A Zh 8 802 A O, (B0 58 45 R IF A
— 2, AT 124 PR & B 7 F ALY B I
NSCLC & & By W7 24T 7 ¥R, 35 23 Sl Al 1
X3 AN Z AL R 3 MR 2 A S

PR IT RO I G & L LU O il PR A7 7 58 1Y 8
P .

1 MBFTFE

1.1 BT % 124 B3R B NSCLC 35k H
2007 ~2008 4F55 A P8 R 2 KU 1 B T 9 BT B
BE VA BRELWHESRANZ., BEFH 30~
76 & AR 57 % s B 85 B (68. 5%, Lotk 39
B (31, 5%) ., ¥ i B BUE N, o iR 69
(55.6%), 8 & 44 ] (35. 5%), Mg 85 & 3 1
(2.4%) KA M IE B R 4r FE0a 3L 8 1 (6.5%) . [TA
Wi 21 (16, 9%) ., [ B 25 #1(20. 20 %) . IV ¥
78 11(62.9%) A BHFE WA CT AR AW
RO RS WO (1 N ol = 8 1 S AT N R L
M S5 %, fbyrar PS ¥4 0~ 1 4k 117 B
(94.4%),=2 510 7T HI(5. 6%,

1.2 i F RN RF RN 124 BB E 2
LU %A (cisplatin, DDP) 8 41 (carboplatin, CBP) i
T RAIT . 43 B1(34. 7%) K DDP/CBP jin#%
P A 95 (gemcitabine, GEM) IR ¥7 , 64 1 (51. 6 %) %
1 DDP/CBP fin % #2 B (paclitaxel, TAX) 8. £ P4 %%
¥ B (docetaxel, DOC), 12 il (9. 7%) % H DDP/
CBP /i K # % i (vinorelbine, NVB), 5 fi] (4. 0%)
K H DDP i ks 52 i 2€ — 8 (pemetrexed disodium,
PEM), Bk & ».DDP 75 mg/m*, % 1 X, 5
CBP & T (AUC) % T 5~6 g.%% 1 K; GEM
1 250 mg/m’, 5% 1.8 X; TAX 135~175 mg/m*, %
1 RHEF 3 ), 8 DOC 75 mg/m?*, 5 1 K (4 5
1 h);NVB 25 mg/m*,5¢ 1.8 X;PEM 500 mg/m?,
1R, AR ATNKET . A RHE N
B FRE T EE 3~4 R 1AW, B BER
7 2 AN JE WG 2 B WHO S2 AR I7 85007 58 b fE k47
JPRE . 70 R 58 4 2% fft (complete response, CR) |
#5> 2% f# (partial response, PR) ., fa & (stable dis-
case,SD) it & (progression disease, PD), Frf &
HVPAR B ] — 2, W B CRLUPR A1 SD R it IR 52
25 AR SRR ALY 2 AT AR, Wk PD, W R
IVE

1.3 DNARRAFARR S THEEYELST
A ECE BK I 2 ml, & 2 "M Z R sE .,
ML S 41 DNA $#2 HUK 77 & (TIANGEN, DP319)
FEECA 40 DNA,DNA B — 20°C Ik IR vK A R 17 %
. RH TaqMan #EHE ST SBT3 Hr, 5190 H
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Wi LR R AR MR PR A R B0 E (R D
PCR R W& & B 20 pl: &% 2 X Premix Ex Taq'™
(TaKaRa,DRR039A) 10.0 pu1,10 pmol/L 51#FI
#t (forward primer, reverse primer, FAM probe,
HEX probe)# 0.4 pl, 224 DNA 2.0 pl, 27K

6.4 pl, 7E LightCycler480 % ) % # PCR X I %
N 95 CHIASE 10 s J5 . T 95°C 10 5.60°C 30 s 47
40 MEH ALE H D6 AE 5, 4 i SNP 43 2
SEOL . MO IR DR A o M L B AL PR E 40 AN FE
AR (32,26 %) BRI ARG R —2,

x1 EBERBSWETASI YR F T

Tab 1 Primers and probes for genotyping
Gene SNP 1D ( aminzaar;ﬁl(c)l'rllange) (forward alr?én::ecvrerse ,5'-3) (F;E);)'()
ERCC1 rs11615 C—>T GTCATCCCTATTGATGGCTTCTG FAM-TCGTGCGCAACGTGCCCT-TAMRA
(Asnl18Asn) GGGAATTACGTCGCCAAATTC HEX-TCGTGCGCAATGTGCCCTG-TAMRA
XPD rs13181 A—C AGTCACCAGGAACCGTTTATGG FAM-CTATCCTCTTCAGCGTC-MGB
(Lys751Gln) TCTGTTCTCTGCAGGAGGATCA HEX-TCCTCTGCAGCGTC-MGB
BRCA1 rs1799966 A—>G ATACCATCTTCAACCTCTGCATTG FAM-TCTGCCCAGAGTCCAGCTGCTG-TAMRA

(Ser1613Gly)

CCCTGCTCACACTTTCTTCCA

HEX-CTGCCCAGGGTCCAGCTGCT-TAMRA

1.4 %3t F 4@ A SPSS 16. 0 ¥ AF, L 4* 5
Fisher 5 B K 5 b 5 4% 56 P AL 75 A [6)97 50 41 =2 (6] 43
25, LR L (OR) J 95 % CT /R 45 i X Y
PR 3ANZBBASIRITRERWCR, Iramsit
56 127 Sy WA ABE R A 55 . OR B M2 95 % CT LAAE 2%
1 Logistic MR 1550, IF 28 /B F AR % 1 51 L 41
ZURR I IR A W ALY T 7 AL .

2 % R
2.1 RHAAH»>AH ERCCL.XPD Hil BRCA1 AY3EH

I A AR WL 2,

% 2 ERCC1.XPD #1 BRCA1 HHEFEE S %
Tab 2 Distribution of ERCC1,XPD,

and BRCA1 polymorphisms

Genotype Patient [n( %) ] Allelic frequency
ERCC1(Asnl118Asn) Co0.71
T 0.29
c/C 67(54.0)
C/T 43(34.7)
T/T 14(11. 3)
XPD(Lys751Gln) A(Lys) 0.91

C(GIn) 0.09

A/A(Lys/Lys) 103(83. 1)

A/C(Lys/Gln) 20(16. 1)

C/C(GIn/Gln) 1€0.8)
BRCA1(Ser1613Gly) A(Ser) 0. 65
G(Gly) 0. 35

A/A(Ser/Ser) 48(38.7)

A/G(Ser/Gly) 65(52.4)

G/G(Gly/Gly) 11(8.9)

ERCC1(Asnl18Asn) M EF AR (C/C) 24 A B

(C/T), AR CT/T) 4l 5 54. 0%, 34. 7%
11.3% ,C S 3L RN 719, T S50 3 R 5y
29% . XPD(Lys751Gln) AYEFAERI(Lys/Lys) 24 &
W (Lys/Gln) , & 48 # (Gln/Gln) 43 3 &5 83. 1%,
16.1%.0.8% . Lys S FEF RN 91%, Gln %57
FERHR R K 9%, BRCAL(Serl613Gly) (1) B 4= #d
(Ser/Ser) .2 A M (Ser/Gly) . RZE A1 (Gly/Gly) 43
W 38. 7% .52, 4% .8. 9%, Ser & fif H& K 45 K Ny
65% .Gly S SE RN 359% , £ 55 7 3 K 4r A
TG FER L 2% Hardy-Weinberg Ffff (P>0. 05),
5 RRE R AR MO0 0 SV BRI R A e Ok
2.2 AR SAMSMLFER 124 FIEEH NSCLC
BE L R LIS E 0 B ALIT 2~4 A4 JE W
J5 .35 1l (28. 2%) PR, 48 i (38. 7%) SD, 41 i
(33.1%)PD, & CR, BRI IR 2 25 % L IT A 3L
FK(CR+PR+SD)H 66.9%.,

NER % % ERCC1,XPD #ll BRCA1 j# 14 £
A5 ALY I K 37 25 1 6 R WL % 3, BRCAL 3
(A W} 4= &I (Ser/Ser) . 2% & #! (Ser/Gly) ., % 7F #l
(Gly/Gly) 11 IR 52 7 % 53 9 & 52. 1%.78. 5% .
63.6% .3 HILEAGIT#25(P=0.014) . 225 &
BRI PR 32 25 2R B b i T 9 A A, AR T A Rk Ok Y
HERIEY 3. 74 455 (95 % CI=1. 54~9. 07, P=0. 004)
B Gly S5 3L (Ser/Gly+ Gly/Gly) B I R 52 25
RN 76, 3%, B3 TR AR, AR YT A A o B
AR 3. 25 f5(95% Cl=1.41~7.52,P=0.006),
B H K& B ERCCI ( Asnl18Asn) Ml XPD
(Lys751GIn) 815 228 540I7 6 IR 32 264 . E A G .
ERCC1 FEHFEF AR (C/C) 22 /B (C/T) KA R
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(T/T) B9 Iw IR %Z % 2 7 3 )& 65. 7%, 72. 1%,
57.1% .3 b ZERBAHGITFE L (P=0.523),
XPD K B Az B (Lys/Lys) FI#EH Gln 28 2 K

(Lys/Gln-+Gln/Gln) B9 Ifi IR 3% %5 25 H & 67. 0%
M66. 7%, EFTLHITHE X (P=0.667),

% 3 ERCC1.XPD #1 BRCAl &£ R B 547K Z 3 HH X &
Tab 3 Associations of ERCC1,XPD,and BRCAL1 genotype frequencies with clinical benefit of chemotherapy

Genotype CR+PR+SD(%) PD(%) OR* (95%CD P

ERCC1(Asnl118Asn)

c/C 44(65.7) 23(34.3) 1. 00 0.523

C/T 31(72. 1) 12(27.9) 1.64(0.673-4.00)  0.275

T/T 8(57.1) 6(42.9) 1.00(0. 29-3.51) 0.996

C/T+T/T 39(68. 4) 18(31.6) 1.44(0. 64-3. 25) 0.378
XPD(Lys751GlIn)

A/A(Lys/Lys) 69(67.0) 34(33.0) 1. 00 0.769

A/C(Lys/GlIn) 14(70.0) 6(30.0) 1.51(0. 50-4. 54) 0. 468

C/C(GIn/Gln) 0€0.0) 1(100. 0) - 1. 000

A/C+C/C(Lys/Gln+Gln/Gln) 14(66.7) 7(33.3) 1.26(0. 44-3. 62) 0. 667
BRCA1(Ser1613Gly)

A/A(Ser/Ser) 25(52. 1) 23(47.9) 1. 00 0.014

A/G(Ser/Gly) 51(78.5) 14(21.5) 3.74(1.54-9.07) 0. 004

G/G(Gly/Gly) 7(63.6) 4(36.4) 1. 64(0. 39-7. 00) 0.503

A/G+G/G(Ser/Gly+Gly/Gly) 58(76.3) 18(23.7) 3.25(1.41-7.52) 0.006

PR:Partial response; SD:Stable disease; PD:Progressive disease. * Adjusted for age,gender, histology, clinical stage,and chemotherapy regimen

2.3 ABEZAMNBELERFHXE NER RS+ 3
AR Z B BATEW I NSCLC #3317 RO~
TVER L 4, o uliEw 3 A ZE P 041
=2 AR EAN S F (ERCCL T, XPD Gln Al
BRCA1 Gly) W46 97 i IK &2 45 % 43 51 /& 48. 0% .
72.1% .71 4% R G ¥ 2% % (P=0.036), 5
PEAT O A8 S S A FE B (D 3 AN S R 359 o 1 A A8 (1
BEML A 1A =2 AR5 7 I

IR 3Z 35 SR A B o0 3 R B AR R R Y 4. 57 £%
(95% CI=1. 37 ~15. 24, P=0. 013) Fl 6. 11 1%
(95%CI=1.69~22.16,P=0. 006), Ff#H =2 4
A3 S SR R E — 2B A A A 2 AN AR S S A R R
P =3 AR A SR P 4L, 0 A AR A 2 A
7 S A e TR L 1 AN S 0 L AR I
IR%Z 2 Bk — 5 4 &, O BY AR R A W 5. 28 fif
95%CI=1.62~17.17,P=0.006) ,

~

x4 ZEBUREERFERSSHKAEEUTIRKZ S

Tab 4 Association of single or combined NER genetic polymorphisms with clinic benefit of chemotherapy

ERCCI1,XPD,or BRCA1 CR+PR+SD(%) PD( %) OR™* (95%CD P
0 variant 12(48.0) 13(52.0) 1.00 0.036
1 variant allele 31(72. 1) 12(27.9) 4.57(1.37-15. 24) 0.013
=2 variant alleles 40(71. 4) 16(28.6) 6. 11(1.69-22.16) 0. 006

2 variant alleles 27(73.0) 10(26.0) 5.28(1.62-17.17) 0.006
=3 variant alleles 13(68. 4) 6(31.6) 4.13(1.00-17.08) 0. 050

* Adjusted for age,gender, histology, clinical stage,and chemotherapy regimen

RIS
#2525 % (f4 4% DDP.CBP #1 L-OHP) && H Hij

Il R IG ST e 9 NSCLC By — £ 2y, SR T, 1R H]
AR T7 J7 58 FAR [R) 25 9 390 A9 0 B0 L A7 2808

HIARAN A8 E 2 AR RS 80Uy 8OR 1
2550, R, AR AT RE R 0 3 4% 22 R AR B B A
IR YT J5 S8 T2 Il 6 97 1 DG

ARBFTENF 3 A 2225 b o B i 45 SR R B
BRCA1 Ser1613Gly FIE12 25 ¥ b7 I IK %2 25 B 3
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AHOG G RV G4 Gly 728 5 55 060 5 5 1 B8 5 fk 7
IIfi R 32 25 % (78. 5% A1 76. 3 %) BA W i T B A4 7Y 1R
H(52. 1%, HoAb 7 A Rk o3 ) 2 B AR B AR 3 1Y
3. 7445 (95 % Cl=1. 54 ~9. 07, P=0. 004) il 3. 25
f5(95%Cl=1.41~7.52,P=0.006), $A2E24¥#
i 5 R 4N DNA 25698 BUEA-DNA NG9 . 52
M) Jie 3 4 L DNA A 52 6 LA ik, DT % 49 Mok 983 2
i, RN ET-DNA NG 9K 7 s, A7 200 B by
A K, NER R4 B0 16 2 12550
DNA i 45, HAE 2 B8 7 /& — 4 < R 817, Ik AKF /Y
& 2 fie J1 242 i il i 1 & AR FUR J5 & kL F 2 6 4
B2 S TR 0 AT R R B R A T 2 T R KO

M94& 52 BE T BE Bl D AR 5 B R B 2 B 5 BU 25 1
B 7= A1 Rajasekaran 2617 fl Tommasi %' A

5 BRCAT Ser1613Gly 98 % 47 i 48 & (1 it Jj fg
B ARJE B MU T SR TR ES A AL BN T R
it B XURS: . AR 4l DNA & & fig 01 09 30 /5 F L 3R AT
Al LAHEN BRCAL Ser1613Gly B T DNA 14 & fiE
T3 BT Bl ges S et L L2 [ e A i g AR A X 4
2 R SR B A AT HR B RURR . AR AIE 9 45 BIE
ST I L A Gly AR S A 7 3 Y R R
AT AT RO BT AR 28 2 W AT I R % 2R
RIEF AT R AW B E, HdA pER R A
Y B2 F BTN Ser1613Gly 5 BRCAL |y
T Re w48 9 JC AH 56 P L X AT Re 5 W 5T 5 ik O [ B
SNPs fE N B or i EAETE 2 S EA G, BN X T
BRCAL1 Ser1613Gly 5] NSCLC & 12251
TRITRUCR C R IE A, il i — 2 R

AW FE I K & B ERCC1 Asnl18Asn Al XPD
Lys751GlIn 5t % 22 25 Bl 55 50125 25 W) AR I7 16 K 32 43
B A ¢, LAFEA & ERCC1 Asnll8Asn Al XPD
Lys751GIn X F it £ 8 5 DNA & 5 fig )1 X4
5L P AP SEN ORI ETE: P O N
Isla 2198 ERCC1 Asnl18Asn B8R 2[R L 578,
{HOZ AT L5 ERCCL 2 % 5%, 42 % ERCC1 mR-
NA K, i 45 = DNA B KR8, 5 B2 24,
Su FEHN Ryu SV M BE R G R 5 Z KL IR
ERCC1 Asnl18Asn AR (C/C) A XTI 25
AR A K. de las Penas %M & B XPD
Lys751Gln 488 (Gln/Gln) B # R 25 259 1k
I7 )R B AE I 4R, T Tibaldi 255 &F %t 65 41 16 1)
NSCLC B # M5 #11A 8 ERCC1 Asnl118Asn Fl
XPD Lys751Gln it f& 2 &5 5 8124k 97 8508 F A= £

W 2Z 18] 5 0 I OB , SRR SR A R AR R T e S
X 2 A gl 2 A8 NHEh o0 A R AR AE 22 5 A K
Kl A ERCCL T 4 s B A % 29 2 60% . XPD
Gln S5 B R0 HAE R 3 45 %", i & B A B ER-
CC1 T S B IR 298 30 % . XPD Gln S 47 FE A
WORHE 10% 24, DAAE E N WA BF 9T 45 2R BoR
ERCC1 Asnl18Asn Al XPD Lys751GIn 5 I 428
4IRS

ABFFEAF ERCC1 Asnl118Asn,XPD Lys751Gln
Ml BRCA1 Serl613Gly 3 H £ & B & 7& W )
NSCLC & 0I5 8OV (VR 3647 23 B . & 30
BE IR W ALTT I IR 52 25 15 78 S 55 o B I 1) 4
HA O, 50 A A CRP R #5007 A48 S 45 6 B R f8 3 A
o #5714 2 A =2 AR AR L R AT A2 25
BB AT A RO 43 0 Ry B AR B RS 4. 57
% (95% Cl=1. 37 ~15. 24, P=0. 013).,5. 28 f%
(95%CI=1. 62~17. 17, P=0. 006) F 6. 11 1%
(95%CI=1.69~22.16,P=0.006), T NER iF
FAEEE A A Z MR S 51, s oy iy 5
WEBSHTHCR R T Hm, Bk, 5%
BT NER (9 243 K 507 RO 19 X R AE R
W B Stoehlmacher % F1  Gurubhagavatula
SR IR O A XPDLERCC 45 24 56 R 1Y i
1o Z 83T T WG 430, 45 S e 78 S 55 o7 ik IH 2K
AT RCR AR AR A B OCEE, HR R B [ ) £
TERCATER L B A 0 B 24 SNPs 1T LU F 15000 115
IR #1045 A 4k 4k 3B 97 . ERCCL, XPD #
BRCA1 7 NER & 4 H i /E Hl % Y1 A 5C , XPD fig I
ZH ) DNA Wik, ERCC1 YIBR#5 19 DNA F B,
BRCAT Wi i3 p53 #1977 =0 s XPC S5 A
Z: 5 NER™, ATMOF 7S5 RAEH] T X 3 A~ FE
Z I AFAE— MBS VE 3 3L Y SNPs BE A 43
M T fi 2 T R 301 NSCLC B 41 25 25 W 1b 7 350 R
1 HE LR .

8 LT, AR WF5E & B BRCAL Ser1613Gly 5
e dB) NSCLC i3 8128 25 Wy 1k 97 I K 52 45 AH G, [A]
B A 43 A 2 S R R SNPs 1] BEXT 48 S0 I7 25 9
M B A R B, AR F R R K B ERCCL
Asnl18Asn fil XPD Lys751GIn 54k y7 5058 09 41 %
PO T AR RAEA RN, 53— 25 KA
5. WRAWFGE DNA B E R 55 M i 5¢ & . 1 B
FERHE 2B S AYITNERR A BT HIE S
Bl NSCLC MALLIATT .
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