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Abstract

Alm

To evaluate the relationship between single nucleotide
polymorphisms of enolase superfamily member 1
(ENOSF1) and capecitabine related toxic reactions.

METHODS

Peripheral venous blood was collected from 62
patients with colorectal cancer who were treated with
capecitabine alone or combined with chemotherapy.
Genomic DNA was extracted from the peripheral
venous blood to genotype ENOSF1 single nucleotide
polymorphisms rs2612091, IVS10-61C>T, IVS10-
60G>A, and rs1059394 by sequencing. The toxic
reactions of capecitabine were recorded, and their
relationship with different genotypes was compared.

RESULTS

According to the level of toxic reactions, the patients
were divided into two groups: patients with grade 0-1
toxicities and those with grade 2-4 toxicities. ENOSF1
genotypes were divided into a dominant model and
a recessive model. In the dominant model, the risk of
grade 2-4 hand-foot syndrome in patients with IVS10-
60G>A GG genotype was significantly higher than
that in patients with AG/AA genotype (y° = 5.421, P =

2017-12-18 | Volume 25 | Issue 35 |
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0.020, OR = 4.364, 95%CI: 1.217-15.641). In the recessive
model, the risk of grade 2-4 diarrhea in patients with
IVS10-61C>T TT genotype was significantly higher
than that in patients with CC/CT genotype (Fisher’s
exact test: P = 0.817, OR = 0.108, 95%CI: 0.015-0.788).

CONCLUSION

The IVS10-61C>T and IVS10-60G>A loci of ENOSF1
gene are expected to be used as genetic markers to
predict the therapeutic safety of capecitabine treatment.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Capecitabine; EVOSF1 gene; Gene polymorphism;
Colorectal cancer
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ZR
0-1 2-4 ,
, IVS10-60G>A GG 2-4
AG/AA (x’ =
5.421, P =0.020, OR = 4.364, 95%CI: 1.217-15.641);
,IVS10-61C>T TT 2-4
CcT/CC (Fisher
:P=0.039, OR =0.108, 95%CI: 0.015-0.788).
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ENOSFI IVS10-61C>T 1VS10-60G>A
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R R AtV — o 1R ) 5- 980K BEBE (5-fluorouridine,
S-Fu)RTIR 239, 18R —ZAby7 7 R 145 B !,
SR AN R 5 A2 I PR P 387 3k A 72 1) i), 32 38002 97
R, BEL IR 8E. FRSGE
fif(hand-foot syndrome, HFS). & B U & H A L
FR) 751 2 R ) A B s 2. I e P AN R I B
A, TR RGN PR N A s R A R 1) [ R i 245470
FEIRZH 22 IR AT S R B, K2 290 BB R
A G AMA SR AR FAH O, AR E S5 A RN AH IR )
BN AR S, T VR IT 2, RO AR 2507 &
PR 2R K18 3. BRI, R R S AR AT A
JiEg 23 9 AR A 5-F o, He 3 B8 52 0 118 PR &
fiti(thymidylate synthetase, TYMS)Z& ik /K, 40
DNAG IS B IR IED UM IR F . 0 T ek 5 1 B
1(enolase superfamily memberl, ENOSF 1) /& 57 fih
RBREERE < —, WL T TYMS mRNA S il 8
JER ARIEKT, FER R A Wk R &R AR AT
ENOSFIFAEZ &ML 5L, E T ReAAAE 2 R ik, AR
FEUIT 5 R 24 BRI 5 B FH R B AR VR YT R 25 B e
AN RSN S ENOSFI3E R 2 3548 2 1Al 9% &

1 #RR75E

1.1 Y9 N2016-06/2017-067E 1 B4 N R EE e i1k
BRI W 7R & 45 B W B Ste249l, B f a3y
A AT A R E S W AR A, JEERERRIZ, T
TR R, R, 2 DU N ()R
F R IR 25 (B H 2500 mg/m’)aiE LR R s A3
T A 7 RALIT (B H2000 mg/m?), EH2 wk, 1524
1 wkoA 1A, 8 2 /0 58 B2 JA AT, R esT
T ERT R EATT; QECOGHK IE <14 3)E
HER TR E R, M. S Ihag & s E
BT IE RO . HERRbRE: (1) DU & IR E T
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&1 SIUEIIR
SNPAIR SI¥n(5—3)
rs2612091 : CTAGTGGAGTAGGTGTGCCA
: ATGTCATCAGGGGAGGTTGG
rs1059394 : TTTACCTCGGCATCCAGCC
: GCCAGGGACAGATGGGTTAG
SNP:
& 2 AOFHERRIGHRARERHE
ADS 3R R IGARRIREHIE n (%)
39 (62.90)
23 (37.10)
()
<60 31 (50.00)
=60 31 (50.00)
62 (100)
27 (43.55)
35 (56.45)
(TNM)
[+1I 40 (64.52)
MI+1v 22 (35.48)
ECOG
0-1 62 (100)
3(4.84)
59 (95.16)
=2
HFS 44 (70.97)
14 (22.58)
25 (40.32)
HFS:

RE: Y 2V, T O T B R L R SR
i (2) 40T 4 g T El s L. F A B A R
1B, RS R B ZR R 2 .

12

1.2.1 DNA  : fERAMLIT BT 46T,
F & VY Rt R A 45 i 18 55 A JA) i ik o
2 mL, AR4E AR T2 W) ik (R ZH DN A SR B ) & 1 B
FHEEUILHZ1DNA, -20 C 7.

1.2.2 CEEEEFRAYEARE RS
O PRI R ) A% R 2 547 fi(single nucleotide
polymorphism, SNP)AIL8#5 P rh, B ENOSFI ]
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. ENOSF1

AFH F2ASNPIR I, Witsly, gl T AR S
BRI YI(ERD).
123PCR 50 pL MAKR £ 1 pL(#EE50 ng/uL)
FHDNA, 2 pLGKREE10 umol/uL) B35 514, 2 pLKE
10 pmol/pL) FH7 514, 2xPCRMix() MM Z B AR A BR
AF])25 uL, #EAIK20 uL; R 94 CTAE 13 min,
94 CAME30s. 57 CiBA30s. 72 ‘CHEfH1 min, 30ME
R, 72 “CHEAHS min. 2%Z IRBEEE FLIK, BB 5 b
F Gk 5 At 8% I B (polymerase chain reaction, PCR)
FE. AAEPCR=H . T, W45 R FIDNASTAR A £
1) Seqman Al SeqBuilderi#E 1743 #f7.
1.2.4 s AR R B PEANT
R % [ ] S 8 0F 75 BT AN RS AR VEAN bR
#E(CTCAE)4.0/R, TERFIATT ATIEATAS BN IR0 3%,
HESAE e 3 F i 1 Bk F A i D7 T2 ANA 9T R .
SPSS19.05t tH A 73, 2[RI R 4H 1]
(1] FL R F A 56 B F isherff VI 12, LAP<0.05K
ZER BB ERE

2 B8

2.1 AT TN ZH 6241
ghE s B, N B0RE G R BRI N 2.
I =N Y U AN A B IS AR S
XA RS A F TG B B G5 22 7 (P>0.05).

2.2 Hardy-Weinberg TE43HTrs26120913
et B, HRIRH166 bp. 55167 bpfire 2 &M, R
P N EE DN 7 574 S 3 o R, XA BT A5 4y
Wl 4 NIVS10-61C>T. TVS10-60G>A, KL AHE 5T

61C>T. IVS10-60G>A. rs1059394, % 3t [K 4N ¢
REEIEL. Hd1441rs2612091. 1VS10-61C>T.
1VS10-60G>AfL s[5 H B P H R A4 AN RAR, Kaets
MR, SENOSFIEA 1141 SNP Uit {7 Hardy-
Weinbergift & k56, 25 R UWZK3. ENOSFI 5K SNP
B7rs2612091(y” = 1.6261, P>0.05), IVS10-61C>T(y’
= 0.0440, P>0.05), IVS10-60G>A(y” = 1.2325, P>0.05),
1s1059394(y” = 2.5424, P>0.05), P>0.051 BIREA A T4
/NSNP s #E [K] 1 7554 Hardy- Weinbergigt 44 1167

2.3 WM
SR B AV ) B PR AN R BHFS BRYE . 1k
Fr 4TI/ 53 ) 5 % SNPZ TR ) 5% 2. R MERE A Ry
B 2R R G G RAG T+ 4l G RAGRY R AL A&
RAFTY /B A T+ 5 AT SNPRMEBLRY 5AN R R
N2 B R U4, TVS10-60G>A GG Kk A:2-4%%
HF SR ] 5 5 TAG/AAR, 2 54 Gt 22 30y
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rs2612091

IVS10-61C>T cc

G C C G C G C
IVS10-61G>A GG AG(

rs1059394 AA AG(

A— - -

C

(@)

A T G C

1 SNPEEREMEAZRE. SNP:

=5.421, P = 0.020, OR = 4.364, 95%CI: 1.217-15.641),
1M 52-424 1875 F2-4 % HF SHI K 4= T B BAH = 1. &
PERERY | 1s2612091 TVS10-61C>T. rs10593944% 3
DRI B 55 2-4 20 AN B B FR R AE ¥ TG B R AH DG 1. SNIPRR
PR 5N RS2 (8] R 9% &R in#é4. TVS10-61C>T
TTRUR A 2-40 M55 1 AR B & & TCT/CCHY, 2R
ot 2= L (Fisherf§#ilE % 2 = 0.039, OR = 0.108,
95%CI: 0.015-0.788), 52-4%4HF S} 2-44)% b ki 41
I8/ TE I ARG BE PR AL, 152612091, TV S10-
60G>A. rs1059394 % LK M 5240 A R 37 1) & A
170 8 A S

3 e
25 H e 2 B E RO R M AT R A R R SHI g, H
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RIRELIG AU R iR g B AT — 4%
I 5-Fukfi g 259" TUIR G 2/ B i, 42
JF I B g 4 & SRR TR G . B I B (cy tidine
deaminase, CDAVX ST AS5-Fu, FE @ | TYMSHE
P, BELWT R 40 R DN A& B S B S R AEVE L, Bk
22 A N i A B (dihydropyrimidine dehydrogenase,
DPYD)4 AL ™. ENOSF1H KT TYMS
mRN A X 5% e 8 4 338 /KT 1M 78 1 85 Al 952 AR i ik
T3 Sed (e ™. ENOSFIFERA T18p11.32, &
174N 87, mRNA . K:42345 bp, 152612091, IVS10-
61C>T. 1VS10-60G>AL. T2 108 % F I, 151059394
REFE#174 2T E.

AR, KT -REHMBIEAR MBS A R RN X R
2% % CaroniaZs "% CD AT = B4 A5 #H ¢
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& 3 FNOSFIEERSNPsRHardy-Weinbergi®{& &G 10458

. ENOSF1

SNPsI SEPRSTRER EICHRE BNENEAMEMAF)  HWERIEPE)
rs2612091 G =0.3542 >0.05
AA( ) 18 20.0188
AG( ) 26 21.9592
GG( ) 4 6.0220
IVS10-61C>T T=0.3125 >0.05
cc( ) 23 22.6875
CT( ) 20 20.6250
TT( ) 5 4.6875
IVS10-60G>A A=0.3021 >0.05
GG( ) 25 23.3808
AG( ) 17 20.2416
AA( ) 6 4.3776
rs1059394 G =0.3306 >0.05
AA( ) 25 27.7822
AG( ) 33 27.4412
GG( ) 4 6.7766
SNP: s ENOSFI. 1.

YEE FJTHF SR 7R, HTCDA X Frs3215400 C55
AR PR (R 2k RAR A L T — AN s 4% R F E2F i 1
GEANL, FCDAFERFRIE, vl SR 85 i
FISCHFSI & 43R ; DPYDFRRVE MR B iAo b
Bz —, TSR S ICH 2, DPY DG SRR B0E 1
B A2, AT A 194 60 DR P i A DG AN BB ) R A
DeenenZP B K B, DPYDHHFIVS14+1 G>A.
2846 A>T\ AT SHDPY DI M MK, 5-FufRiEhm
18 51 TR N B, NI I B A A O™ A Rk
PR AR, K TDPYDEER 5 5-Futl A B B K &
LR TR, B T DPYDH:ADPY D*2A 12846
A>T SRR MENE FH A R R N A K, DPYDZ &AL A
1679 T>G. 1236 G>AH 15 50K B e AH ¢ B 1718 25 1%
DA MR F Gemg VAR DR, {05 JUR s e A OCHF SR AR
Tk, PellicerZ® Mt 5415 Athise ™ F N R S A S )
ZAEZ 0 AR B, CDA 1520726715 RE5h
TEAFHA R XN IHHK, ENOSFI/TYMS rs699517
5%, ok, RERE. Z MK, MENOSFI
rs3744962. rs2612086. rs1059384M 5K iEA B
SN TG A DG
STENOSFIEIR 2 515 R EMIERIT AR X
R A 2 A K56 R I H A 78, RosmarinZ5!"56F
45 HL s 58 5 I 55 AV A O B 1 6k 1ok B DR PR RIE O AR
B, ENOSF1 rs2612091 GGZY ] B B0 ENOSF17E
FE 5 Bk EL A Hp (1) R0, HL3- 40 HF Sk Ak 56\ 35 3
oy — SRR 45 B W w N BEX T CDAMABCBI
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BE R 22 25 57 A A 0 < 5 Ath ¥ 4R O 15 P 10 BF 9T P R
i, ENOSF1 rs26120914f & AT GGRY B B 3 5
2-4HFS KA Z, Ihah RS ATH L5 RATE, Bewt
FHIEEPER R ENOSFI rs261209141 &4 RAHIGG
T 52-AGHF SR AEZFH T AR KN, ShenZPKF
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PE OR (95%Cl) PE OR (95%Cl) PE OR (95%Cl)
rs2612091 0.311 0.536 (0.159-1.804) 0.215 2.500 (0.573-10.914) 0.762 0.832 (0.253-2.739)
IVS10-61C>T 0.085 0.344 (0.101-1.178) 0.817 0.842 (0.196-3.615) 0.130 0.404 (0.123-1.321)
IVS10-60G>A 0.020 4.364 (1.217-15.641) 0.331 2.105 (0.460-9.640) 0.353 1.731 (0.541-5.536)
rs1059394 0.672 0.787 (0.259-2.389) 0.402 1.667 (0.502-5.531) 0.373 0.618 (0.213-1.787)
rs2612091 1.000 0.583 (0.056-6.086) 1.000 1.257 (1.082-1.460) 1.000 0.692 (0.089-5.378)
IVS10-61C>T 0.643 0.422 (0.043-4.112) 0.039 0.108 (0.015-0.788) 0.385 3.167 (0.326-30.727)
IVS10-60G>A 0.167 4.462 (0.724-27.511)  1.000 1.176 (0.120-11.513)  1.000 1.500 (0.247-9.111)
rs1059394 1.000 0.804 (0.078-8.285) 0.566 1.318 (1.140-1.524) 0.637 0.611 (0.080-4.655)
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