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IEMNERKEMEFIEERECPIR , #NL RN 325400 )
[ HE ] B8 RT X 53188 X EAMEN 1 ( X-ray repair cross-complementing protein 1, XRCC1 ) . =B HESEET
BH GBRIEMR 2 ( ATP-binding cassette superfamily G member 2 , ABCG2 ) BEEEZA M SHIEEAZEFRE ( colorectal
cancer , CRC ) BEAXMTBURMRIRERM. ik %% 2021 £ 1 B=E 2022 F 8 BiBMERAZHEFHERKGEHI 75 6t
MeHA CRC B | I9RFPRGMNTHRIAT 24 B, FrEBREISTHTaNeNINEM XRCC1-Rs25487 F1 ABCG2-Rs717620 &
EfRNEZEY  RRESEE 2 FREEERNXR , RALAIKE (Cox ) BIREESFHMEENEFARMNER. ER 75461
FhEsER CRC BB AT BB R 52.00% ( 39/75) . XRCCI1-Rs25487 HEEH , AA EEBUEH = ARG LT BUR IR
GG+GA EEEUESHEIMUITEBURMESK (P < 0.05) ; ABCG2-Rs717620 EEEIG | TT B EEUSHE AN SURIEER
CC+CT HEEBUETERMTBURMESE(E (P < 0.05) . Kaplan-Meier 5187 , XRCCI-Rs25487 i mEE GA/GG B 47F
BIEEF AA BY ; ABCG2-Rs717620 B R CC/CT BUpAFFRIEHS T TT 8L (P < 0.05) . ZEZE Cox DER , ALK
FTRERFN XRCCI-Rs25487 = EF AA Bl ABCG2-Rs717620 = ERF TT 898 iaEA CRC BEARAYINITS 2 FERERR
AOIRIZEMBEZR (P < 0.05) . £Hi€ XRCCI, ABCG2 ERZEMSHREE CRC BEHXRMILIT BB X | XRCCI-Rs25487
GG/GA EFEEF] ABCG2-Rs717620 CC/CT EFEIAT b HA CRC BEASIT TR B IFRIZS I SURMEA IR,
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[Abstract] Objective To explore the correlation between polymorphisms in the X-ray repair cross-complementing protein 1 (XRCCI)
and ATP-binding cassette superfamily G member 2 (4BCG2) genes and the sensitivity to platinum-based chemotherapy in patients with
advanced colorectal cancer (CRC). Methods A total of 75 patients with advanced CRC admitted to Pingyang Hospital Affiliated to
Wenzhou Medical University between January 2021 and August 2022 were enrolled, all of them received platinum-based chemotherapy
for 24 weeks. Before chemotherapy, polymorphisms of peripheral blood XRCCI-Rs25487 and ABCG2-Rs717620 were detected, and
their relationship with 2-year overall survival rate was explored. The influencing factors of poor prognosis were analyzed by proportional
hazards (Cox) regression model. Results The overall response rate to chemotherapy was 52.00% (39/75) among the 75 patients. In XRCCI-
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Rs25487 genotypes, sensitivity to platinum-based chemotherapy in AA genotype was lower than that in GG+GA genotype (P << 0.05).

In ABCG2-Rs717620 genotypes, sensitivity to platinum-based chemotherapy in TT genotype was lower than that in CC+CT genotype
(P < 0.05). Kaplan-Meier analysis showed that in XRCCI-Rs25487, median survival time of GA/GG genotype was longer than that of AA
genotype. In ABCG2-Rs717620, median survival time of CC/CT genotype was longer than that of TT genotype (P << 0.05). Multivariate
Cox analysis showed that platinum-based chemotherapy response, AA genotype of XRCC/-Rs25487 and TT genotype of ABCG2-Rs717620
were independent influencing factors of 2-year overall survival rate in patients with advanced CRC after platinum-based chemotherapy

(P < 0.05). Conclusion Polymorphisms in the XRCC! and ABCG2 genes are associated with sensitivity to platinum-based chemotherapy
in patients with advanced CRC. XRCC-Rs25487 GG/GA genotypes and ABCG2-Rs717620 CC/CT genotypes can provide better sensitivity
to platinum-based chemotherapy and survival for patients with advanced CRC.

[lley words] advanced colorectal cancer; X-ray repair cross-complementing protein 1; ATP-binding cassette superfamily G member 2;

platinum-based drug; chemosensitivity
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BTG . MATRE: OFF A CRC L WibRiE
@ Wb g8 -k 1 25 -5 5% 4> 1 R 48 ( Tumor-Node-
Metastasis, TNM) GRS, VI, OFfF &1k
JPRAE; WA > 6 A OBRENKIR T
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( paclitaxel-cisplatin chemotherapy regimen, PT)

Jr % (28 ) Bl B 3¢ #h ZE 8K A5 41 ( pemetrexed
-cisplatin chemotherapy regimen, PC ) 7% (47 4] )
#HATAST . O PT % N4 (cisplatin, DDP, 5f
GHIZEHARAR, E25MEF H37021358, #UkS:
10 mg) 75 mg-m > fll ¥ ¥ B (paclitaxel, PTX,
FEH 2R RA R, 25T H20193309, #iL
K. 100mg) 175 mg-m >, T 3 h INER K45
@ PC 7% %A (cisplatin, DDP) 75 mg-m ~ 1§
44 (carboplatin, CBP, F5&-iil254E 4 R/AH],
[ 25 5 H20020180, KLA%: 10 mL) ik T 1 2
4~5 g, BEE B FEHNZE ( pemetrexed, FFE&HIZ5A FRA
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response, CR) : $EJAEFREEETH L = 4 ], @#B4
ZZf# (partial response, PR) : JfJRd i j i 328
FE> 50% 343 = 4 B, @FaE (stable disease,
SD ) : Jiled £ A B MR A 38 PR R M H JC T & o At
@t (proggressive disease, PD) : JifiJEd £ fuf 18
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reaction, PCR) WK ZR (20 uL) . & FE[H4 DNA

50 ng. b FIESII4% 12.5 pmol - pL ', AT =#E
fi% ( deoxynucleotide triphosphate, dNTP ) 0.1 mmol ‘L™,
Sk (magnesium chloride, MgCl, ) 1.0 mmol L',
Taq DNA 47 1.0 U & 1 XPCR ik . THIAEET:

94 CHIZEYE20s, 50 CiBk 40's, 60 CHEfH 20 s,
35 PFIR, Al P2 B B BhisOC AR B/ AT
BRI BTRE T, SRRSO B VR AR A X
BEEREART AR, FeZIEH I 100%.
BEALIME 10% BEARSEATRCE IE, 4550 8—3.

% 1 PCR 5|¥ni&it
Table 1 Design of PCR primers

£#HEH SNP EE) YIERBRICE (bp)
XRCCI Rs25487 5-CACCTAACTGGCATCTTCACTT-3' 616
5" ACAGGATAAGGAGCAGGGTT-3’
ABCG?2 Rs717620 5-CTGAGATCCTGAGCCTTTGG-3' 205

5"-TGCCCATCACAACATCATCT-3’

SlEpomorom

SNP: single nucleotide polymorphism ( HuAZ iz 2 A1

1.5 Bk

P& 38 2o [ 1278 A 0 SO0 B B iR AT A ) 2 4R
WIREYT, FEREVITE bR AAER, U LR E Y
2024 4E 10 H, BEVIFA 100%.
1.6 ZitEHiE

K1 SPSS 22.0 # A4 A A kicdis . TR R 41

(%) Fm, ZRILERM KR, RAIEZM

Logistic [B]1H 4387453 BRI R 25 Y0 A7 s i)
M5 K FH Kaplan-Meier AT 447500, 24k
A2k, FH Log-rank ki A7 R 25 5% HERER
Cox 7 HrsZ i Hh el CRC HEHAZS WALy Ja A AT
WM, B9 A BIR 2% R Z #E17 Bonferroni £

TR EERIE, LB RS A% 0B 5, Schoenfeld
FRERIZR S, A AL, TFREEAL, P <0.05
FESAGITFE X,

2 R
2.1 JEEA CRC EHFHALB/YLIT T HL T

75 B FR ] CRC BB L HZR LT I =R
J7 24 JE )5, CR 1041 ( 13.33% ), PR 29 141 ( 38.67% ) ,
SD 25 i (33.33%) , PD 11 fil (14.67%) , 1k J7
ORR # 52.00% (39/75) . M, PC /7% ORR Wy
46.81%, 5 PT J7% ORR 1 60.71%, JC I % %5

(P>0.05), W2,

+* 2 HAEEHIER LR

Table 2 Comparison of disease control

A3 n CR/#l (%) PR/ 5 (%)
PCH%E 47 7 (14.89) 15 (31.91)
PTH%E 28 3 (10.71) 14 (50.00)

2
P

SD/#l (%) PD/#l (% ) ORR/ #i ( % )
18 (38.30) 7 (14.90) 22 (46.81)
7 (25.00) 4 (14.29) 17 (60.71)

1.359
0.244

2.2 XRCcC1 ERAB 5hiill CRC EHALAMLST
BEMHXER

XRCCI-Rs25487 JE[H v, AA B R 4 7 23 %)
A2 AL T BUBPE RS GGHGA JEK R 4 Y
TRIF HURME AL (P <0.05) , W 3.

2.3 ABCG2 EAR 5rhupHi CRC BHHMARMLST
BEMHXR

ABCG2-Rs717620 JEF v, TT KL K RIHE 7 35 %)
AR 25 B AT U B8 CCHCT S IR R HE 7 24 1
HURMEFR (P <0.05) , W4,

3 XRCC1 EEE 5L THBEMMHXR

Table 3 Association between XRCC1 genotypes and sensitivity to platinum-based chemotherapy

#2HEH HEEAE n
XRCCI1-Rs25487 GG+GA 56
AA 19

XZ

P

LT /Bl (%)
41 (732D

T A/ Bl (%)

15 (26.79)
8 (42.11) 11 (57.89)
4.794

0.029
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K 4 ABCG2 RHEB 5L EMX R

Table 4 Association between ABCG2 genotypes and sensitivity to platinum-based chemotherapy

2E EEE n AL/ Bl (%) LT AR/ B (%)
ABCG2-Rs717620 CC+CT 38 26 (68.42) 12 (31.58)
TT 37 14 (37.84) 23 (62.16)
¥ 7.045
P 0.008

2.4 XRCC1-Rs25487 1 ABCG2-Rs717620 A [F & E
fhEEHl CRC EE P EFFRT A L3

Kaplan-Meier 3 ¥ & 75, XRCCI-Rs25487 v i
K GA/GG B v A= A7 At 8] Ay 20.06£1.29 4~
AA AL {37 A4 fE I [R] A 11.15£0.58 4~ H, Log-rank

KIS HE Bl 3.941, ZRAGITHFEX (P=
0.018) ; ABCG2-Rs717620 i s 3E K CC/CT I H {iz
AEAERT IR R 21924034 A4S, TT AU A= A7 ]
4 16.7340.54 ™ J1, Log-rank ¥ 5 4 55 11 58 Ky
2347, ERAGHFEN (P=0.039) , WA 1,

-w. ABCG2-Rs717620 CC/CT %4
—— ABCG2-RS717620 TT B!

-v. XRCCI-Rs25487 GA/GG !
100- —— XRCCI-RS25487 AA #I 1007 -

o+——T7TT———T—T—
4 6 8 10 12 14 16 18 20 22 24 468;212‘141618202224
AT A /A
1 XRCC1-Rs25487 1 ABCG2-Rs717620 FRIFE Rl CRC B & i 7 A
Figure 1 Median survival time of advanced CRC patients with different phenotypes of XRCC7-Rs25487 and

ABCG2-Rs717620

2.5 ZEXE Cox EASHMPKH CRC BEMRE
YLTT R AR E R

IEARHS . R o B RARTT T SR AR IR 24 TR R I s
SR, PRI T R . XRCCI-Rs25487 i

AT CRC ARSI ES % ML AA I ABCG2-Rs717620 i fi LA TT #43%
1k J7 3% S 45 Il XRCCI-Rs25487 . ABCG2-Rs717620 MRl CRC & HIZEMMLIT)E 2 45 MR RN
FER I A Z N & Cox [ IF#E A, Bonferroni RS JESAsEmiRZE (P <0.05) , WLEES.

F 5 SEZ Cox HALHT

Table 5 Multivariate Cox regression analysis

mA g SE Wald x* HR 95% ClI P
GRS 0.023 0.019 1.465 1.023 0.986~1.062 0.227
PE5 0.092 0.064 2.066 1.096 0.967~1.243 0.151
Ji e AL 0.054 0.047 1.320 1.055 0.963~1.157 0.251
JieE ELAR 0.036 0.022 2.673 1.037 0.993~1.082 0.103
TNM 3 0.028 0.036 0.605 1.028 0.958~1.104 0.437
WhE LR 0.041 0.055 0.556 1.042 0.935~1.160 0.456
HISRMTT ROR 1.072 0.345 9.655 2921 1.486~5.744 0.0001
XRCCI-Rs25487 AA 1.209 0.316 14.633 3.350 1.803~6.224 0.0001
ABCG2-Rs717620 TT 1.135 0.406 7.815 3.111 1.404~6.895 0.0001

B: regression coefficient ([FJ4 5 %0) ; SE: standard error (f#E%) ; HR: hazard ratio (RS LE) ;
3 it

CRC K2 it e 53 | 5% R 3R 1 30
ROV IS RIFR R A G, ZHCRETEMISR R L TR

CI: confidence interval ({5 [X[])

IHPEVIBRFARSEAE ™. F12M0y7 254 £ 2@ - DNA
KA AL L 1 1 IE A 25 5 DNA WUEEZE 14,
7R AR R N R BE IR S, X R 4 ) DN IE
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S FEEAT T4, % g 20 i A T, DA
S 4 AT 555 A B R i B 9 TR . CRC B4R
F2 Wi 25 ML S YL fA . L PR AR I S RN I 4
TR, 2R AR T % B S A A G, L i 2
f) SNP K HioyF ik J& R E R N E . XRCCI |
ABCG2 W[5 i R4 DNA & 0 3R A B EAE
IREME R AR R 0 E A 1Y
AW LR W, 75 B I CRC BE 440
HKAYATT J7 69T 24 A5 19 ORR 2 52.00%,
H b PC )% ORR H 46.81%, 5 PT J7 % ORR I
60.71% Jo i E 25, UL LITiRTT e i
CRC BHEMRCRY), FARBG R EUG BI A %
ANFEEZE 5T Jr g . BRI Hr, XRCCI
L ABCG2 FLRAEN DNA 185 5 Hh st L
BE M LSy, 5T WML hinE
2R 25t RE, RSP e A A Y AT
FRLE IR, XRCCI-Rs25487 JLH I h | AA 4fisy
SARSL R BB AN 25 ALY A BOR IR T GGHGA
B3 FE AT ULEH, XRCCI-Rs25487 {3 15, SNP 5
M CRC 425 25 W47 UM AF AE A O, #5aky
Rs25487 AA 2l & 5748 FE P () B CRC 2235 X4
YT IR 25 o RIS, AP A R IR,
ABCG2-Rs717620 FE[F AU TT HE R RI#EH 25 440
K25 Wy ALY T UM B CCHOT 3t PR R 4841 2 i 1k
ST RURPE AR, 58] ABCG2 1 Rs717620 PR 55
i) SNP 145 rh i3] CRC #A28 254 (b7 A G
#5417 Rs717620 TT i 5848 e K (1) i 1] CRC 3%
XTEAZE 2 AT BB B, Ak T A 5 e A it
2y, ZEEGIRAE " S KB, XRCCI GIn399Arg %
R Z &M CRC A ST YT 3% YIAE
Koo WA SR, ABCG2 FEH 5 ERES
PR 28 I S0 3 PG A A S S5 A DG, AT A 80P CRC
BE BRI RO, SAMRE R —8, #
7 I R 0 5 56 1 XRCC1-Rs25487 AA #4588 5L
Fl ABCG2-Rs717620 TT 4fi4 58 7% 3 K A v g 37
CRC B, B R BUE R T 15 i, LA B AR AR
FERHEAZSE 25 W T 245 XU A = N 2 Ak 7 B
A W 5% 4 Kaplan-Meier 43 # it 78, XRCCI-
Rs25487 1 i KL [ GG/GA BIrp v A AERTHA] K T AA
A, ABCG2-Rs717620 i g 5K CC/CT B i fir A= A7
I fE] K T TT &Y, 8 B XRCCI-Rs25487 o i %t
AA BIF ABCG2-Rs717620 {7 15 3 K TT 54 i) i 15
CRC BH R HA E 2. HIEHTREE T,
XRCC1 P38 3F 255 1% 1 TR U B FI DNA 34 12 il 55 ity
KL S5 DNA it i 2, ABCG2 1] X DNA
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B2 RN T M T B A, R St is B R A
Al 2 52 7T 25 R R 5] CRC
BE AR AA FERR BB ILy7 UM |
AR, G FAZE 201X 28 FE 3 e 4 e )
AR, Mg E SR Zk, MNnNSE8E
H SN EE, BT EALA T, XRCCI-
Rs25487 AA 4l 578 X N AE AR AR, ANF9E LA
Cox 43z mirh i) CRC HFH 412K 25AkyT f5 LE A7
WM E, SR, ML T8 . XRCCI-
Rs25487 i 53N AA A, ABCG2-Rs717620 17 i K&
TT B AR CRC B EHZLIT )G 2 4F
BAELFRIIN RN R, X 5E5RE " LS
R—%k, IESR CRC BE TS Ly PRl
HEFF XRCC1 Fl ABCG2 R RGN, o e 3 HoAk
SRR TG B EEAN A, FEA A FREAAISY
P AS R, 25 R s A7 skt 2 b S 2 ik
PRI RIE B A 2 2 F TS 2ER X XRCCI, ABCG2 F
[KI ) SNP v o5 5825 25 WAk 7 U 1 C R TR
FEAS . ZHD R AR AR IRIE

T BRI, ARG, DF A R A S
Tl - 35 AF1 4% F- 7 22 £ ( Hardy-Weinberg equilibrium,
HWE) 4 P < 0.05, RIFEARSTT S HWE, #
ARAREARRAREME PR E, ATRETEFAEAOR
H ALy, IR TR S B 5 35 R 433 4 A i 12
MUK BLAh, s B A TR REE L IRE BRI
181 7yl TR R AR 1L 15 St R s BRI R
WU TSR 2, TR T HWE, BAAA
o R T KR, (HARDF T4 R —E R b
R T XRCCI, ABCG2 3L[H £ &M 5124 y7 i
MR E R, FEARARTT A HWE K563 R 145 S nT
RECIE e ) B E ) Z g ] CRC HBEREA.
PRI T A SRATY T T R 2 b B VRIS, WA B R TR
X . ARREFES P CRC B3, RIS/ s A
NFE SR BRAEAS R ) i 22, 4 T 5 45 PP SR IR 2 35 1
A, HREARSE PR oA B R S AR AT LS
oL, M e HWE 223K, $Em i as Rk
PEFIRTEEME IR AR AT 25 28 il e 4
HETT IR SRR

Zi LRk, XRCCI, ABCG2 R Z M5 g
I CRC AR AW ALYT B BUSRE A &, XRCCI-
Rs25487 GG/GA 3L X %I Fl ABCG2-Rs717620 CC/CT
FERARI AT 45 TR ] CRC RSP R B b Y 24
YU R AR A, X XRCCT ., ABCG2
LR A 5 SNP BB 5Y, Al A b X Hh i ] CRC i
BRI W) AT U 1 i PR T SR A o) T s AT
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