RERBERNSESRNEENEREARG
AN FISRARMICTSARIESUNEID

Ak KRR, RN, F0RE, AN, E R, P R
CHB M BB B, 3 R X5 450000)

OB A T B (CDA) %S [H st 15 A8 55 60 25 B0 i 8 38 AR 4 B 5 395 At 1o hy Ll A9
AT 7 27 R A s , [ 5k ] WA 215 BIR G HZ i Bk P 25 s R &, W B
H1JE LR DNA SR 4T CDA 285 M s 36 R4y 1, 55 40 Ui gl 85 il &% i W i s 3 i Ak )7 min b
JE 1M B A1 B (PBMC) #2 HU RNA X CDA mRNA 235 K047 5, o 35 DA 80 1 66 28 lfs B ¢ sk
ATAH PR A3 Mr . & PR R A S 19 548 1 43 BT Kaplan—Meier 4247 5387 J7 %, 3 128 Cox KUK L il
PR S Ho A AR B AT ARG IE . [45 3R ] CDA 3 NS 3 1 X 3 (19 22 25 M 07 05 1s532545 FlI7 2 A 5% .
1s532545 {57 15 75 45 W i B B3 A R g . GG Y 157 1) (73.02%) ,GA I 53 {4 (24.65%) , AA
TS 1 (2.33%) , fie /N5 A0r KL R S 0,15, = 5 DR 250 0 A 5 25 445 4 I Jult 3L 1 4% S 7 (P=0.834)
G K GA FIAA TR B A 3, WA [a] 5 (R0 B8 3 0047 15 20 B 2 B0, GA/AA il GG 3 [H 7Y &
T 3 AR IO R A AE (DFS) 53 9 i 81.03%F1 62.42% , 22 5 B AT 48 i12F 5 X (P=0.002) , I Fl 5 4]
T EF 5 AR BEAE (OS) A 5N 72.419%H 53.50% , 2% 5+ B Giit 24 5 X (P=0.016), X DFS ¥4
A2 Cox BIEIMIE 2 )5 GA/AA FE K BIXT DFS (152 45 8% HA Ge it 2% 2 X (OR=0.55, P=
0.011), F4b, #k—2B7E 85 HIA R M BAAZ AN M 1Y mRNA F35 200 b R B0 457 A 4537 S DRI (1% 18 3 A
XFEF AR GG B ANE ISR CDA (9 mRNA R0 B8, I EASIFE L (<
0.001), [Z58] CDA 3£ [ rs532545 {3 5 n] BE I i 52 Wi 12 3 [ mRINA 9 28 1k 0 1 i 45 T W 0 |
AR R A A IR YT S k2%

SRR L 45 IR s I I 2 A TRk
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Effect of Cytidine Deaminase Gene Polymorphism on Clini-
cal Outcomes of Colorectal Cancer Patients Receiving

Capecitabine-based Adjuvant Chemotherapy

LIU Wen-qing,ZHANG Sheng-wei, WANG Hua-sheng,Ll Xiao-jie,XU Zhao-jie,
WANG Dong,DENG Ye-wei, MEI Jia-zhuan

(Zhengzhou Municipal People’s Hospital ,Zhengzhou 450000, China)

Abstract: [ Purpose | To investigate the association between CDA gene polymorphism and clinical out-
comes of colorectal cancer(CRC) patients receiving capecitabine-based adjuvant chemotherapy. [ Methods ]
Two hundred and fifteen patients with colorectal cancer receiving adjuvant chemotherapy were included
in this study. Peripheral blood samples were collected for DNA extraction and the genotyping of CDA
gene. Additionally, pretreatment peripheral blood mononuclear cells (PBMCs) of 85 CRC patients were
collected for CDA mRNA expression analysis. The survival of patients was analyzed by Kaplan-Meier
method. The association of CDA genotypes with clinical features and the survival of patients was exami-
ned with univariate and multivariate Cox regression analysis. [ Results] The distribution of GG,GA,AA
genotypes of CDA 1s532545 was 73.02%(157/215),24.65%(53/215) and 2.33%(5/215),the minor allele
frequency of 5633C>T was 0.15. The distribution of three genotypes was in accordance with Hardy-
Weinberg equilibrium (P=0.834). The 3-year disease-free survivals (DFS) of GA/AA genotype and GG
genotype were 81.03% and 62.42% (P=0.002);and the 5-year overall survivals (OS) were 72.41%
and 53.50%(P=0.016). Multivariate Cox regression analysis showed that GA/AA genotype was an inde-
pendent factor for favorable DFS (OR=0.55,P=0.011). The mRNA expression of CDA in PBMCs of pa-
tients with GA or AA genotypes was significantly higher than that of GG genotype patients (P<0.001).
[ Conclusion] CRC patients with higher CDA mRNA expression are likely to benefit from capecitabine
based adjuvant chemotherapy,which may be associated with rs532545 polymorphism of CDA gene.
Key words : colorectal neoplasms ;cytidine deaminase ; polymorphism ; clinical outcomes
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2E B W 98 (colorectal cancer,CRC) & 4= BR & Ji
FHEZ S = B R ) B TS R A TR E
SR R K2y 37.5 7 BETORE A 19.1 5 i
ARk, BRI 22 AN TR S Y 25 W 45 4 L R
BEAR TR IR RE, NI A ok T
Z AR 55 o DUARER BT FE R I CRC B 1736 77 3k
%230 i AR JE AR Tt S Mt CRC AR & ok
BB IT IR, S A, AR B AT U, T X
IDEA B 55 B9 IA AT, 2018 4E 55 1 i NCCN 45 R #f %
XF ARG 0 U5 7 e 442 3 S H R B B A
BRYP R B B AT O 2250 I CRC R J5 i B4k
ST LA R B A i R SRl Ak 7 7 6, i K&t
T 399 1 PR A 5 0E 527 20 25 30 F 5-Fu 1975 %8, 1 5
NN 2 3 R S i IR e
At Bt %07 S A B ET CRC 4 Bl Ak 7 4 1Y
F U, SR, %07 A RN FE rh RO R
MR 22 5 A iR s IR 25 P AE 0 . PRI
W i 2 i — AL I L HUR R

A by DR W WE (5-Fu) B ETAR, R ES Mg 12
HTa5 i R E ARG YT . R ERZ
83 =D R SN A RE LA R 5-Fu, Horb i EE Y
— Rl 22 (CDA ) I T % AL 16 (TY MP)
PRI 5-Fu 1M & #5220 B 27 4 F] o 5-Fu 19 32 224 150
sk W T 2 A U (TS) , B — 0% e i &0 (DPD)
g, PR 7RI AC R 5-Fu i R e M
JIgh it R M T Wl R Ak B LA E AR

CDA JEH A F YAk 1p36.12, L7 4 oM
o AR R IBTE RN A e, AR
K SETH AT 5T 45 S 2 W bR 4 N B R Y CDA 3
TR KT R A 155 b 52 19 B0 B 3 IEAH OGS, CDA
FERAE T E AR IR RS, AR AR
TEZFEIN I rs532545 {3 55 78 Z 11 B0 5 v & 3 n]
LA CDA JER TGRS, i fE 188 14452 DLk
TRELALIR B SEAZ BE-R B AL 5 0R 7 10 W 00 L W i S0
HURILT CDA 15532545 i 5 1) GAJAA FE R 70 (B 3
(1) % W22 fift R K 5] 66.7% , i 3 i T 85 A 7 i g 1oL
SR, H AT 7E 45 W 9 4 Bh AL Y7 S8, w5 A CDA
FE TR 15532545 o7 i F1 T B GBI 5%, 53 A, i 3
PR B 22 257 25 R H: mRNA AR s AR £

I, ABE5E B FEPEA CDA 521 1532545 fif
M R R S FE AL A B AR YT 9 CRC B3 Tl
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Ja WA, 53 AMERIHZ A A5 X A0 JE) i 5% 20 i vh
CDA 3 mRNA ik m952m

1 #REFZE

1.1 NAEEMKWIEIT

ARG A [ET B A B, ARG 2010 4E 1 H =
2017 4 6 A ZEFR N N R B BE AT SR RE RO VIBR A 5
P24 IRIT B CRC B 215 6, A dArifE . DA
% =18 % ,ECOG W41 0~2 43, L DI RE IE # (220
953 50>50% ) , B Ui g 1IE & (WUEF < 1.5xULN),
B BE T RE IR (PRI = 1.5x 10°/L, 1L /MR
A= 100x10%/L, 1fiL 212 H = 9¢/d1) ; @ Tl 1 # iy &
B3 H o HEBRARE GO ME IR M R R | At st
&t CRC £G4k LA SR Ui B

WO = ARG 3~4 ], R B
%, 1000mg/m?, £ K 2 U, 55 1~14 K, 5 21 KA —
A JEI VP FI4A, 80~130mg/m?, Bk TE 56 1 K,
HBhLIT 245 A BB L 6~8 A A, MR IA T L AR
HER BRI L YR 2 B I A B U A L 1Y 45 2
R, — H& AT RE s AR i i B M RN B YR YT
1 AR TS 2 22 B A0 P2 51 23 L B A4
BB TS R EAS,
1.2 MmiEEFAKEMERESSE

IR R PSR BB W AP R IR AR 4ml, R
B S 07 B SR O N 4] DNA, 2 )5 T -20°C 1447, %
T F 1s532545 7 5 09 E R UiE PCR 519, LES 1
H .5 -TCAAAGGTCCAAGCTCCAAG-3', FiFs5| ¥
9 :5"-GGGCTAGGGCAAAGAGAAGT-3", P24 i Bt
k1 208bp, 38 1k BRI R B B 2 A R A W AE R
i (PCR-RFLP) J5 35 X iZ AV o, 647 35 IR 43 0 43 #r 15
BHHMHS, 2T 10%0 A 2 D50 — IR L
FEABCA WG Y, AR A B 43 B 235 558 iok B 422
¥ 0907 AT BRI
1.3 SME MR AZ B IR BXAN CDA E B mRNA Rik
ST

W AR 85 i B ALY 1T A A0 JE it bR AS | FH Ik 2 41
Jit 43 %5 W& Histopaque-1077 (Sigma-Aldrich, St. Louis,
MO ) XX SEARAS HEAT 1 A1 A I B A0 i Yy $ i,
Trizol i 7 (Takara, Biotechnology, K% , " [ ) # Bt
PBMC 711 RNA, H L %' [C real-time PCR {X#%

03

*




#4157 CDA mRNA KKK, CDA B L g 519
H9:5"-TGGCCCAGAAGCGTCCTG-3", FiiF51 ¥ K . 5'-
TCACTGGGTCTTCTGCAGGTCC-3', “:H} 5 & PCR
JZ B AR & 1R :SYBN Premix Ex Tag ¥ i 10ul,
TYMP F primer (20pmol/L) 0.2pl,TYMP R primer
(20pmol/L) 0.2ul,ddH,0 7.6pl,cDNA 2ul, 5 17 & %
St 20l , GAPDH fE N2 . CDA mRNAHAHXT &
Wk 2N TR
1.4 SitZEaH

K FH SPSS AT AH R I St 153 BT o )@ K 38 43 A 22
AL DR A3 R 4 5 I i IR A S P, 7R SR
LR IR R 2 v B IO 9 A8 B R 15532545 v SR
(7] 55 DXL AR 1 23 A SR FH 2 A 5, SRR 45 A0 5 Fisher
R WA G 7 2 ALY AR B RN 1532545 A3 i AN [F] 3L A
AL 43 1 2R HIAE 2806 5 (1) Mann-Whitney U (9 4
6] 8 #  Kruskal-Wallis H( £ 40 6] ) #:56 .

il Stata 14.0 £: 4l Kaplan—Meier [l 28 F A
(7] 35 [A] 4 58 25 T s A6 A7 3 (DFS) FLEV A A7 (0S) 1Y
255, M ZRIa] Y 22 5 0 BORR 4G 0 2R 17 L3¢ DFS 5
SCRFAR TG 1 B 209505 2 & 5# 1T
f J A 5| S B T 1 B [ B) B, OS 7 Sk A

(Table 1),

15532545 {7 B HE B o B A Ry . B A GG Y
157 51 (73.02%) ,GA %! 53 4] (24.65% ) ,AA %4 5 {5
(2.33%) , Fe /N FE R B3 Oy 0,15, = A B R R 43
At AFUAAT G W IR AP A P (P=0.834) , % JE B 58718
i BT GG AR HE M XA 5 Wb % GA Al
AA BUBRFH A TIT . AL AN ) 35 PR 7R A B 2k I R ¢
BE Y 43 A SEA S5 4 (Table 1),
2.2 CDA E[A rs532545 {5 %0 DFS.0S HIX &

A S B i — B VTR ] Ry 2017 4F 12 7 BF
A7 B NG A 5T B B S — Uk Bl 15 1) Az Bl s )
J 421 4£(0.50~6.1 4F)

Rs532545 i fi R4 &1 AA BB HE HA 5
), 8UE WA GA F AA g &9, 36t 58 4l
P A GG RUFN 2848 1) GAJAA FE PR Y £R 3% 7F S 28
Il PRGEHE 143 A1 ¥4 (Table 1),

TEGNABEGE 1 215 11 55 3 0 SR BO0E 2 i &
B, AN BEHEH 34 DFS RN 67.44% (95%CI .
60.93% ~73.49% ) ,5 4 0S R N 58.60% (95% CI:

Table 1 Comparison of baseline characteristics of 215 CRC patients

according to rs532545 genotype status[n(%)]

FARIFUG 4 H W BE TR SRR SET

rs532545 genotypes

. Characteristics N
AN RN Y 22728 oy M & T Y Logistic GG(N=157) GA/AA(N=58)
=x v Age (years)
ISPAN 4 b 42 AR B 4 ERR gely
R %ﬁ: Oy Wi 9 22 A8 R Dy i ek Median(range) 52(18~78) 52(18~75)  52(23~78) 0.815
Cox XU L BB RIACIE . FlIA S LR BUERE oo der
A IR SR i 1 RS 1 E T AE TR 2478 1, P<0.05 Male 123(5721)  89(56.69)  34(5862)
S e s Female 92(42.79) 68(43.31)  24(41.38)
ECOG score
0 139 (64.65) 103 (6561) 36 (62.07) | .
2 % B il=2 76 (35.34) 54 (3439)  22(37.93)
Tumor location
. S . Colon cancer 129(60.00) 93(59.24)  36(62.07)

1 2 2 Iif IR & L F =Y .
21 %%%II"’EE FHH 1532545 fiL Rectal cancer 86(40.00) 64(4076)  22(37.93) V7
= ﬁ;:ﬂ']% 5 Tumor differentiation

AHBHERMNER S22, BHEEE  Wel 44(20.47) 32(20.38)  12(20.69)
123 {ﬁﬂ(57‘21%) JECOG PEAY 0 401 B Intermediate 149(69.30) 108(68.79) 41(70.69) 0.975

. Poor 12(5.58)  10(6.37) 2(345)
1 75 W I J58 3
139 011 (64.65% ), & I 18 A0 EL I i 50 1 Oy Not available 10(4.65)  7(4.46) 3(5.17)
129 {5l #1186 4] , 7 il J&d 4346 J5 1, 4tk H Staging
R 149 1911(69.30%) FEIR IR 431 | 1T ] 57(2651) 41(2611)  16(27.59) oo
W ST, W) 158 1, Ay 158(73.49) 116(73.89)  42(7241)
- . Adjuvant chemotherapy regimens
B 4 P j py reg

L,fﬁ?(i %ﬂi)‘*}éﬁﬂjwﬁ’“f‘j’ Capecitabine 67(31.16) 48(30.57)  19(3276)
R ERZ T % 67 B(31.16%) , KM oyaliplatintcapecitabine 148(68.84) 109(69.43)  39(67.24) -

T A YD R EA 7 &£ 148 B (68.84% )
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Note : ECOG ; eastern cooperative oncology group.
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51.21%~68.82%)

Rs532545 i s AN [] D5 284 £8 5 1Y 3 4F
DFS REA R EZS , #a7 A S0 B0
GA/AA JE[R R 8 22 FEF A 7 CC B e 3
f 3 4F o B AR A7 5 (DFS) 43 3] ol 81.03%
M1 62.42% , 25 5 HA B E WG ITH2453 L(P=
0.002) (Figure 1), 7340, ARWFFRATH T Cox
JRURS: LU A TR | AT GBS ) DS fg U [A]
FUAER 9 ECOG PF43 (1~2 4313 Ry —
20 IR 43301 LA K rs532545 7 fH A [H) 3 [
BRI N AR 28 0d 2748 5 A% IF 15532545
{7 5% DES 57 /Y 52 i B KSR A7 7, T
HA BENSH#E L (0OR=0.55,P=0.011),
HoAth Y 7E Cox BEARL Y hf i 2 G it i X
)75 5k ECOG P43 (OR=1.88, P=0.009) #ll
Ji9eE 43491 (OR=2.95 , P<0.001) (Table 2)

FEEEXT OS (1 B AR 5 43 A7 24 oy 5 41
KR EAE OS FHA W ER 2R, CT/TT
FEH LR AE RN CC JE B R 1Y 5 4R OS
I3 HH 72.41%H153.50% , 22 53 BA &S
1227 L (P=0.016) (Figure 2),

2.3 Rs532545 i %t CDA EE mRNA &
ey : A

ARTFFEIRNA T 85 1] & A1 1fi 2
UM bR A, W $EELAY RNA X CDA 1
mRNA FIKEOAE T 50 1, JIF A 15532545
o7 Y B DR RUAE T A DG 43 B . 7E 85 il

DFS

0S

0 2 4 6

Year

Figure 1 Disease free survival of the 215 CRC patients

according to CDA rs532545 status

0 2 4 6

Year

Figure 2 Overall survival of the 215 CRC patients according

to CDA rs532545 status

PBMC b4 fh GG 4 62 1] ,GA B! 21 ] ,

AA B2 5], = PR AR 43 A AR [ R A G i i i
A% -1 (P=0.889) , AA B 3 M4 4570 | 6] RE ¢
AA BURT GA RV E A1, 33t 23 il #5747 A 44
FE ) GAJAA BB A M X T GG T %% ,CDA
mRNA 57K 7 U] 44 5 (3.02+0.16 vs 2.33+0.32),
IFEA B E NS 25 5 (P<0.001) (Figure 3) .,

3o #

RGN T 215 Bl T AR VIR 0 45 B
B, WX CDA R 1s532545 13 5 3k [H 43 B A
S TS HEAT ORI SR AT, R B A A AR
GG A BB H A X THEF A AL GA
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Table 2 Multivariate Cox regression analysis for DFS
according to baseline characteristics and polymorphism

Characteristics OR(95%ClI) df P
ECOG score
0 1 (reference)
1 0.009
1~2 1.88 (1.21~3.54)
Staging
Il 1 (reference )
1 <0.001
I 2.95 (1.76~4.35)
CDA 15532545
GG 1 (reference)
1 0.011
GA/AA 0.55 (0.21~1.03)

Note : ECOG :eastern cooperative oncology group;OR:odds ratio;CI:
confidence interval ;df: degree of freedom.

AA LR TR SOk Ui B W B B2 1) DFS #1 0S, Jf:
13 85 1 4 8 I PR A% 40 i P RS CDA &R mRNA
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Figure 3 Relative CDA mRNA expression according
to CDA rs532545 status

F IR IRV I3 A A BT A A [ B PR R AR Y
mRNA Kk 7K 2 I KA 22 5, Rs532545 i A 7]
AE AL 52 T CDA L[N (9 238 2R M i CRC R E M
R AU S LA 04 S B AT 2 R 3R 2

AR AN 215 83 3 4 DFS 2 H67.44%
(95% C1:60.93% ~73.49% ),5 4 0S F N 58.60%
(95%C1.51.21%~68.82% ), M S &% Kk & 1K F
NO16968 #5513 4F DFS % (70.9% ) F1 5 4 0S *
(77.6% )", T figj& B A A B 58 ECOG #4324 0
Iy B HCE MR T NO16968 BIF 55 H 0 43 5 3 10 [
1] (64.65% vs 77.00%) ,

S H i S T R A G R, A K
AT DL 45 B W 98 T S0 W A AR 9 AR
2017 4F- 38 1) VO & R 4% B Bl MTHFR 2 25 1
5-Fu J7RLAY 20 1202016 4F 1% 38 10 B9 1 IR A 1l il
TS Z 3 PEXT 45 W Jis — 2k 5-Fu BT I7 LB 52 13

AW RIRGE T e E CRC B H 2 R
Bl Sk JE mk Y B Ak 9T O Z BF ,CDA St A
15532545 i s A ST DR HE AT 3 38 o 5 e i
DR 23, DT 45 12 5 DR TR0 R 3 %o 5% Al 0 T
AR, E I R B A B Sl Bh A7 2 gk es AN ot 4G
SRANAE Lam SW A1 BAAGAIF 7 285 SR A — 210 Al f]
MIBFFE AN 188 ilH Az S AR | R BE ik & DA
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TRELHUIR YT 0 M A LR g AR, A X CDA 3R
18532545 Z5 A mi AT BE R 43 B I R RGHE AT OCHR 43
M, % BT %A 5 GA/AA JEDR RIS BLAT i B 5
1) 5 WL 2% fifk 2 0 o 25 K iy v (o Tk JR A A 1, (R
SRR I A 2 S iz A S CDA K 3%
IR BAF PR ORI, T3 Ak, Z 0T Caronia D AT BA 1) — i
IR A T 130 114552 R 35 AR 7 1 235 L1 6 A
FLMR IR A O S R R WITE S R A 2 hrs532545
A7 mei B 4 or BE DRV 3258 1) TR I 0.30, T AS A Y Y
T AT 014 1 4507 3 PRI 32 | 35K 3 B Z A6 4
BABKA MG 2ER 250K W] 1532545 7 509 A
SN E B R ERE 3 RTREGRIEL
Az B XA RIAHIFSY 25 S — B, T R Z i A o 3
B 3 9% HFS (& BA B E " 5o MERIR
i %A KA CDA 22 mRNA £i5
b E A S X AR AT A 5T IR — B, AT RE R
ARG 2, ANFEARE R BEHA—
B8 B R AR S O A FE AR AR R i
iE—2 4% PBMC 7KF- L i D) 68 1 43 A1 o M 53 oh— A~
JET FUESE T AE 215 BIREAS g g5 R i HLE A
FIR M G5 R AL AT LU 73 i B CDA [ 15532545 %
AL S B B WU IR GAJAA 5 PR RS ) A~
Pl S 518 T CDA mRNA A 5 235 M T 76 - 55 A
WA AR o 5 A UM R 2 kR 57 AR
FRUDRAT | DT B 22 HLA RIS 5-Fu, 317 0 A 2 DA 1%
b B A S5 i B AT R 5

B 5 SR LR 22 AR B DNA SR #4756 K]
A3 IR Ry 2 A A IR T AR B A R 28 AR T LA I
TREAR R R A AN, 1 LR T REAR 25 5 3R U )
WA TR B2 AR KB T T E
CRC ABEYrF CDA FE[H rs532545 {3 5 & — ANt 7
) DFS S2M R 2 2488 ARBEoE A R BR M, i e
ABFFEREA BER K, A 78 RFEAR Y i PPl i 4
M TSR SR, Ao WEIE R A, A —
S ff fef TC %k A, AN 2 3 5 04 R L TS A b kT
18532545 {7 5 1 TS 5 B SCHEAT T PEAR (R R
M CDA 3 mRNA 2352 1 248 78 T %A 5 1 AR
T 22 5 00 o3 R R, %R B A i 5l Bh A T 45 1
P R W TS VPAL AT I IR 48 8 L S8R x5 e
v e R RS B PR ST — P iR, B2, CDA
EZ eVt Lo SN 7R R NEE I i e
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