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Clinical significance of MTHFR C677T and A1298C gene polymorphisms in
capecitabine treatment of patients with moderate and advanced colorectal
cancer

WANG Lingling, WANG Hao, GUO Qian, WU Zhenming
Central Hospital of China Petroleum and Natural Gas Group Corporation, Langfang 065000, China

Abstract: Objective To investigate the safety and efficacy of methylenetetrahydrofolate reductase (MTHFR) C677T and A1298C
polymorphisms in advanced colorectal cancer patients treated by capecitabine. Methods Fifty patients with advanced colorectal
cancer diagnosed by pathology were collected. The MTHFR C677T and A1298C polymorphisms were detected by real-time
fluorescence quantitative PCR, and the differences in safety and efficacy between different genotypes were observed. Results The
frequency of CC, CT and TT genotypes of MTHFR C677T were 46%, 40% and 14% respectively. The incidence of nausea and
vomiting and effective rate of TT genotype were higher than those of genotype CC and CT (P < 0.05).The frequencies of AA, AC
and CC genotypes in MTHFR A1298C were 60%, 34% and 6%, respectively. The incidence of diarrhea in CC genotype was higher
than that in AA and AC genotype (P < 0.05). There was no significant difference in the genotype efficiency between MTHFR A1298
C genotypes. Conclusion MTHFR C677T and MTHFR A1298C polymorphisms in capecitabine treatment of CRC patients with
good clinical significance, but there was no correlation between MTHFR A1298C and capecitabine treatment efficiency.
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5%, RRAMbIE (capecitabine) VAT 45 I 1H
HZY, R S-FIRMERE (5- fluorouracil, 5- FU) )
W25, 5-FU F 20t ki & i (TS) 1)
FUbCE SRR (FAUMP) E/ET, FAUMP Af
SR A H SRR R IR 5,10 37 HSE DU AL
g (5,10-MTHF) Z [aJEseis ke a4, it
MEM] DNA (PER5 5. W H SEPU SR I SR
fitf (MTHFR O /& MR AR 1) G BE N, v 5,10-MTHF
AT AL S-FRJEDUSIM IR, i 4 o F R
4, 1 DNA WAL HAT CHEEH] . MTHFR JE [
R 250, Hrid i W2 MTHFR C677T 5
A1298C HBETFIRZ 35, HAETX MTHFR &K %
A R B A VA 7 S R (9 A DRI AT 4 R
—, FrUAABRIOE S 4 A OCHEAR, X MTHFR
C677T 5 A1298C KA fdb TR, R R
Feflisiayr e CRC G I 22 vk A %k,
MIEARIETT CRC HALHS R .
1 #ER5HEZE
1.1 —RgEER

WAE 2015 4F 1 H—2017 4F 7 HEEh EA R
SRR o m vhot B B 52 30T 7 1 45 BV 50 49,
AT B ) S Wi 2 1 Hh e Y &5 T B
B AR SAESEA IR, — A H N AR SZAT A
WIT %, FELLRRHIEAE N GTT I R 2259,
1.2 A&
1.2 R®F LA DNA IR & b e =
FRIER AT (10X NH,C FA TR . B aiib ik
& OREAOR, 10 mLAfRD . W3 50 A & O
&0y, 25 ul/3, 20 S0/ . TL99SA RSN 9% i
# PCRAX (PHZRFELAT]D,
1.2.2  BRACRAE BIERRI IO Ak mT i
ki 3 mL =1 4 &P 418 (EDTA) st 4,
FEAKLHE: #5 10X NH,Cl AL B 5 K E KL 1:9
I EEBIRRRE A 1 X NH,Cl AL E, L 150 pL FIFE
K MAEAS I 1 mL 1 X NH,Cl Pt B, 782078
AlJEERFE S min, JENEOHLLL 3 000 r/min B
> 5 min, HAESKIF FIEWE, TN 30 uL AR 4k
AR, MRS, B E 30 min; KR ACEELT
) 58 2 IR A 1] TLO9SA #Y 512 % 't i B PCR
PCHAT FE PRSI o
1.3 REM5THITM

ZAVEVEH R AN BN S5 VAN b v
(CTCAE) 4.0 [, X2iWaitk s AT IR 974K

VRO 2 IR SEARSRETT O E M bR dE (RECIST) 1.1 hit:
SEAGER (CR). #r2&f% (PR). FsE (SDD. ik
J& (PD); & X AI7 A% (ORR) & (CR+PR)
LEZ N
14 FitFEHZE

K SPSS19.0 #AFHATHE 43 HT, %F MTHFR
FE DRI R A3 A AT 0 — WA A P TR 56, MTHFR
FERA SRR 2907 2 A PE S s R
R SR ELRG G, L 0=0.05 1F R R /K v
2 #R
2.1 BE&E

AU P I 45 i S 50 491, P 1)
WS (57.6111.4) %, 5k 26 (52.0%) #i, 45l
I 28 B (56%), FELE 22 19 (44.0%), VEILE 1.

F1 CRC BERIELIHE
Table 1 Baseline features of CRC patients

B ES a7 /%
Ga 57.6x11.4
St 26 52.0
PIFHRAL
17 28 56.0
B 22 44.0
TNM 7]
Il 7 14.0
11 26 52.0
v 17 34.0
HLR B
= 2 4.0
ik 24 48.0
[ 24 48.0
R HAL
Jifi 7 14.0
lits 9 18.0
oA 34 68.0

2.2 MTHFR ERE 5% & WBiB-REE &R0
MTHFR C677T [FZERII 341 y: CC JEFAY 23
%1 (46%), CT JEFAL 20 B (40%), TT IR 7 4
(14%); MTHFR A1298C [FFER L5341 AA LRI
30 51l (60%), AC FEXHY 17 B (34%), CC FEHHY
36 (6%), i e l-EAAAS AT e A (R 2).
2.3 MTHFR EFZS5FEMEAMLTREME
A7 BEVE SO, SR A vh M 4 ek D
LR G5, FRLZEAIESE, MTHFR C677T
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%2 MTHFR £RFE 5 K8 RAETERE
Table 2 Distribution of MTHFR genotypes and Hardy

‘Weinberg equilibrium test

A C677T/41 A1298C/f5

: CcC CT TT AA AC CcC
WEAE 23 20 7 30 17 3
BLIRTNIED 21.8 224 58 296 17.7 2.6

HOTT S5 R R MK I 1) R A2 6 1 CC A CT AR
Y, MTHFR A1298C " CC JENAIMETS KR m T

AA K AC JERTY, 720 HA Gt 27 = X (P<<0.05),
HATM RN LG FE X (£3),
2.4 MTHFR ERFZ5FEMEGLTERE
MTHFR C677T 1 TT JEREALITHBRN
57.1%, T CT 2K 30%, CC FERA 17.4%,
Z5 BA g Fm X (P<0.05), 1fif MTHFR A1298
C PRILFBARAEER LG IR (R, K
AR KIN CR i3

%3 MTHFR £2RE5FEMEAYLT RSN
Table 3 Correlation between MTHFR genotypes and capecitabine chemotherapy safety

— Wil PRI D E RO K 1G5 AR R FRLGGIE
n/f5 dE% ol A% wBl SE% Bl SE% n) % wifl S E%
C677T CC 23 2 8.7 3 13.0 1 43 2 8.7 1 43 3 13.0
CT 20 3 15.0 2 10.0 0 0.0 2 10.0 1 5.0 2 10.0
T 7 2 28.6 4 571" 0 0.0 1 14.3 0 0.0 2 28.6
A1298C AA 30 3 10.0 6 200 1 333 2 6.7 1 33 0 0.0
AC 17 2 11.8 3 17.6 0 0.0 1 5.9 1 5.9 0 0.0
cC 3 0 0.0 1 333 0 0.0 2 666 0 00 0 0.0

SIAM CC Wi "P<0.05; SEEFM CT Lk *P<0.05
"P<0.05 vs genotypic CC; *P < 0.05 vs genotypic CT

%4 MTHFR £2RZ5FEMEBYLTERNE
Table 4 Correlation between MTHFR genotype and efficacy of capecitabine chemotherapy
BEp A /) = =D £o
n/fl i EE/% n/fl i EE/% n/fl i EE/%
Ce77T CcC 23 4 17.4 1 43 18 78.3
CT 20 6 30.0 1 5.0 13 65.0
TT 7 4 57.17% 2 28.6 1 14.3
A1298C AA 30 12 40.0 7 233 11 36.7
AC 17 5 29.4 4 23.5 8 471
CC 3 1 333 1 333 1 333

SEAM CC Wi "P<0.05; SEEFM CT L *P<0.05
"P<0.05 vs genotypic CC; *P < 0.05 vs genotypic CT

3 e

CRC J& A R G0 H WA EEN R, BT 1y e
IAHE, ZHEFHSHN 8 CRC G,
o N Ry kM G E . AT TRNE R,
HUAR S = -8R vl ff CRC [ A& 3 JRUBS: 8 &, 1
MTHFR £ - 15 A i e F b 5 A o 1 i
MTHFR 3K AT % 2 &bk, Frosst 2571 1995
SERIL MTHFR 2R 9 ANGEARAT AL, o 677 47
RUBEZE C B T B By e AIFFCRIN,
AT R T A OGRS Al o
AL TT (MBS B AR CC 11 30%, 244

THERA CT (WBEEE B A CC 1 60%, [FII
S RAH S I AR T R, MTHFR 1298 £i7 54
RAESET 1998 EHEIY, RN EH MTHFR
A1298C WAl S ARIERIAY CC (1RGP A B A Y
AA 11 60%, Z4Er TR AC [PIRBGE P A H A= 7
AA 1] 50%~60%.

ARFFUIE I 7 FAHRER, % MTHFR C677T
5 A1298C JE K 2 YRR R B A6 7 R I CRC
BE W e v RS AT TR . SR EOR
MTHFR C667T () CC. CT. TT JEREAR 5351 K
46%-+ 40%-. 14%, MTHFR A1298C [¥] AA. AC.



+ 1076 ¢

%¥iseatz Drug Evaluation Research 35 41 % 2 6 3] 2018%E 6 A

CC JERIBIZRAY BN 60%- 34%. 6%, PIFFEIE
M- RS T s A s o AE 2 AR Y , MTHFR
C667T 1 TT K ALE LK T ) & A% i T CC K&
CT JLPEA, MTHFR A1298C ' CC JLRIMIEYE &
BRET AA 5 AC R, HRik kNS
2% 7% Y. van Huis-Tanja 257 MTHFR £ A PEA
RIS 2 W 45 e B R
KL, MTHFR1298A>C il 677C>T LK 5 3~
4 YBAREENE . AR PR A i gs D BT AL 2
HAETER, 1 MTHFR1298CC 4 & f4EHi—ad7
BORIETE R 5T MTHFRI1298AC X AA &
H GAHEI AR RN AR 5. Yeh SOFSY
MR B, #5H MTHFR677 TT He[ 7 () g vh i
rh R H ek R A AR (7.1%) W3 TS AT CC
e CT R EFE (ralh 0.8 F1 0.9%) (P=
0.01), MTHFR A1298C 3K % &M Hibyr #ett &
NIES, MARFFEAR R IR R 55 s 259 fa b vk
LN M gl /D RE () R 2B R S MTHFR JE R 22 25 A
Jo 1M Cortejoso 2454 C677T 1 A1298C H:[H %
MY 5-FU W7 8k 2 15T, W stk
SORWEHESE TS MTHFR 2 A5 PEHI G
.

MTHFR 2 PR 7 5 R B3 Ath e 25 W) A0 7 3 Rk 1
W5 K I, MTHER C667T H TT JE N AL T H 5L
HHy 57.1%, T CT HPFA (30%) K CC HEPH A
(17.4%), ZRBEAZIFEEN (P<0.05), H&Ek
2 BIRES S DL FIEST )7 % MTHFR 677TT H:[A]
RMARCESL T TC J CC FER A 25 3K,
AW AN & B MTHFR A1298 C 7144 3L K 745 4%
HEE BTG R N, 5 AP 75 4] CRC
BEUATHI N 45 R — 3

AH5T MTHFR C667T 4fi £ 58 A8 FL IR K 1S
M 2 U i TP AE R, T REE T AR S
A0 MTHFR B v e e vk R B, AT 5254
My 5,10-MTHFR & &880, HEimnss 755 TS 1)
P, AERE ARt 5-FU RORsU&bEss o, 3
SR T R BRI EH .

2 L pTik, MTHFR C667T 5 MTHFR A1298 C

FEPR 2 A o0 R R AT T 7 T e 4 E Vs R R
BRI IWIKE S, BRI AR DN, T4,
RAZFIPEA], K5 H MTHFR A1298 C LK R
BB B RCRA RN G5 8, AHCIF R F5 1 —
R INFEA B AT o
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