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THEOSMHESEERERE C677T ils 25
5 & EmERNEXES

BRI BEAE B AR X 55
WM ARERE BBINFE, TR I 521011

[#ZE)] BHW RKREZTLFEEUATEZLRFE®H (methylenetetrahydrofolate reductase, MTHFR) 3t [
COTTT fL i By % A M 5 4 H /% (colorectal cancer,CRC) BF Rz B By % £, FiE  HE 2022 4
1 AZ2023F 12 AEBMETARER#LH 101 #] CRC BH HHFRA, B HIE M 98 Hl#EA
Rt B, KRR R G4 R R Sanger W F Al XX # MTHFR 2 C677T Lm £ 5 M , X 4
ZRAHWER R RERE BB B KkE EEAZERATNE, £T S HEE Logistic B
V3 HE A T I AR F H (adjusted odds ratio ,AOR) #1 95%CI, 27 CRC AR oy e K £, &R #F
KAt IS MTHFR C6TTT (L8 HE A E M EFHHp A Z R HAHFEX (H P<0.05), FEZF
Logistic EI AR A7 4 R 77 | CC . CT £ B A & CRC BR A% TT £ H A & (A0R=4.068, 95% CI
1.672~9.896, P<0.05; AOR=2.866, 95% CI 1.481~5.546, P<0.05),C £ H 4 & F (CC) #HHH
CRC BJE K& T % L3 H (CT+TT) # # # & (AOR=3.176, 95% CI 1.718~5.870, P<0.05), #it
MTHFR % C677T L& CC EE A f1 ¢ £ L EF 23 i CRC AR &,
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[Abstract]  Objective To investigate the association between the C677T polymorphism of
methylenetetrahydrofolate reductase (MTHFR) gene and the risk of colorectal cancer (CRC). Method From
January 2022 to December 2023,101 cases of CRC patients diagnosed in Chaozhou People’s Hospital were
selected as the study group, and 98 healthy persons were included as the control group. The MTHFR C677T
polymorphism of the subjects was detected by polymerase chain reaction and Sanger sequencing. The
differences of the data between the two groups, such as age, gender, body mass index, smoking history,
drinking history, family history and genotype were compared. Multifactorial Logistic regression model was
used to calculate the adjusted odds ratio (4 OR) and 95% CI, and to evaluate the risk factors for CRC. Result
The differences in genotype and allele distribution of the MTHFR C677T locus between the study group and
control group were statistically significant (both P<0.05). The results of multifactorial Logistic regression model
analysis showed that the risk of CRC incidence was higher in CC and CT genotypes than that in TT genotypes
(AOR=4.068, 95% CI 1.672-9.896, P<0.05; AOR=2.866, 95% CI 1.481-5.546, P<0.05), and the risk of
CRC incidence in people with C allele homozygote (CC) was higher than that with T allele (CT+TT) (AOR=
3.176, 95% CI 1.718-5.870, P<0.05). Conclusion The CC genotype and C allele of the C677T locus of
MTHFR gene may increase the risk of CRC incidence.
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45 5 W 9 (colorectal cancer , CRC) /2 fie # UL 1)
BN Z —, EREAEA 185 J1H &k il A 88
TFETHRHI PTAEAR B BT ORI B AN B
e, JUHIE CRC fifidr 5 R I2 W oAR 1% &, CRC
1 998 A T B HL 4 BRI 1 CRC 97 1 5L
PBHERREE b1 b | i T 5 R R 24 1) kA
el CRC R 5 AFAEAFRIIAR WA E

AP B Y & PR 34 5 (methylenetetrahydro-
folate reductase, MTHFR)7E 40 Mg N (9 F2 4 i iR AR
2L & DNA 1Y & a2 e 2] 7 A AT a9 £
M., BEAH 5,10 HEPIZ (S, 10-methylenete-
trahydrofolate , 5,10-MTHF) i i i, 5 H 3 g &
P2 (5— methyltetrahydrofolate , S-MTHF) ¥ g J7 | iX /&
IR R R = S (B2 7 W A i e i o ER
e 2 W e bl BRI . MTHFR 3 DN 58722 3 B H
AL BN R A, B KR R4 DNA AR Ak, I 5
Mg i R A R

MTHFR COTTT J& B A% H B2 22 25 1k fie o DL 14
RAN R Z—, SHEEANEA XK 7, MTHFR
COTTT FEALT 677 o B Y mi S8 AL | Ho v T 24 I B 4
ZIRWARS, MTHFR C677T ZAPERIR T MTHFR
AP, 5 SO i [a] BY 2 e K- B X
A RE R TEAE A — > KU R R 8

MTHFR £ C677T 17 5 22 A5V I AT W °F
WIFEai SRR, F0 R A BREE A PTIR 3 AT 3
CRC HYFZZRI0 SR ALk B 22 251 BAT $b 35K
P, i LR SEAE RAFAE 22 5 ) ASBIFFE R U N i
ANREBER CRC BHFREA ) iz R4 B L
(polymerase chain reaction, PCR) Hl Sanger M| /¥ £
A, XF MTHFR 3K C677T 1 5 1) £ 254 fil CRC
Gy IEAE AT B0 BT S 4R ), LU CRC A
W AHE S IR IRt , O O LTS AL 55 2E
E Bl

1 #MR5EFE

1.1 ARXH

BEH 2022 4F 1 H F 2023 4F 12 A fE# M T
ANREBEHIZ N CRC B EFEAR IR AL, H gl
A 101 1], WG AN AFRUE . DL R AR B 1) 95 BER
iz, A A CRC; @i i B ik L 340 B¢
BRI B K HCEIR M) g TR AR
¥R TRy e R B HERR bR . DR
WEBABESME; QW &332 U IRYT 5

AP SR Y F RN, Q8 szt
A AR 2 R ) R

[F]—BF I By, #8551 50098 41 4F 3% AR DS i
(A At i N D3P S X B AL gl A o8 i X HE 2L 4
AbRifE, OB A B sl sk I HBA BRIy 8
FLC PRAEERERAS ; @il i B UE b 3 40 B2 AT
AN FERE AR, fiE T HE=RU BN
TLEE BTy R R B HERR AR o . D 5 A N LA
FETEMZ R, @it LBAMWIEH OB &332
LR IR T SOk 2R T A DG R YT B

AW5E A RN TN R E B ZE L&
1E AL HE (S FHEME S CZSRMYY -20220329013)
TERAS 3210 AP NN 32338 X6 A DA A 1) R 1R
[ JFEE TSR BB G W32 ry A
AAF B AR P K E 8 5 (body mass in-
dex, BMI) IR EE R B0 DL R G s 46
1.2 EIEREZEHH DNA

W EDTA-K, il Bx %, THR 7~9
SONBEFE A B AN L PR T 2 ml AR
A% X B REAS Ry R Be AR OO REAS | i B Al
R 20 DNA $2EULH & (DP348 , RAR AL B A R
A ] AR I ERVEAR ME , DFEAS 4 I T 4 BRI
2H DNA, i 40 K BRI Multiskan GO (%%ﬁ%
TRBH | 78 ) I AR A ) DNA R I X
L8 DNA 6 77E-80 °C VKA T & FH .
1.3 ST R R R

Z N a B E IS A B MTHFR %A
C677T i i 251y, LiEsIwirylh s -
TGAAGGAGAAGGTGTCTGCGGGA-3", FiiF5 4
J¥51°/ 5 ~AGGACGGTGCGGTGAGAGTG-3" ,
N 4 MER A R A R T 2 BER A A AR R
A L5149 TAE, PCR B IIIRFR N 50 ul,
2xTaq IR AW E A 25 pl dbm s A Y
FEARER AR, TEBREEK R 10.5 wl, LHFHT
BB R 1wl (10 wmol/L), DNA 4K 2 ul,
PCR 4 N 250045 . FR P BE 1,95 C B AR 7% i
(B4 3 min; B2 ¥ Bt 2,95 CIUASPERTE] R 20 5,59 °C
(938 K] A 20 5,69 °C Y FE A E] R 30 s, AL
AT T 40 MEA; FEFEE 3,69 CHILEHET ]
5 min, TEY RSNG| W EE R 2% 1 Bl
BE (Biowest 23 | | PUBE S ) 47 Bk B W UK | IF 1 HH €
JE AG A (L 1 R Re BB A BR A W)X 7= itk 47 43
B, FIETOREA BRI E5 SR . B 5 1 PCR 779
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30 wl 35 75 N A MER AR WU RHECA PR wl 2EAT DY |
1.4 HIHFEFE

IS H] SPSS 22.0 X RHEHEAT L0 HT 45 IE
B AT T TR Y B PR 22 (2 £ 5) R,
ZH 1] HE AR IS ST REAS ¢ K5 T ECPRELA
BECR B (%) R, 2R K g k47 2 1]
Hﬁﬁo KHZHZE Logistic [ ) A5 2 - A A
t (adjusted odds ratio, A OR) 1 95%CI, A¥FA% CRC
ORI R 25 AR Rk Hardy—Weinberg
WL, P<0.05 H2EFA IR X,

2 #R

2.1 FARAMITBANRKRER R
W I A CRC B 101 41, Hh B4k 69
#1(68.3%) , Ltk 32 #1(31.7%) , F- I 4E % (64.4+
12.3) %, X HEZH 94 Afdt R A b1 98 i, Horb 554 67
1 (68.4% ), Lot 31 11 (31.6%) , FII4FE#E (63.5+
13.5)% , PAZIAE TEABOR LR 1, fE,
WEFE AT BRZH AR BMIL M0 | WA s Ry
SRR L 25 B TG R L (P>0.05)

x1 FEHBEBREMERASBIERE LR

3% 4 i BB 4
i ool ooy AT P
W xxs, %) 64.4 123 64.4 132 0.010 0.992
BMI (¥ +s,kg/m?) 26023 253227 1.859 0.065
T3 [ 51(%) ] 0.040 0.842
% 69 (68.3) 67 (68.4)
“ 32(31.7) 31(31.6)
WA S [ (%) ] 0.661 0.416
H 31 (30.7) 25(25.5)
Jc 70 (69.3) 73 (74.5)
PR [ (%) ] 1712 0.191
H 24 (23.8) 16(16.3)
Jc 77(76.2) 82 (83.7)
G S [0 (%) ] 1.116 0.291
H 13(12.9)  8(8.2)
Jc 88 (87.1) 90(91.8)
FEDR Y [ A5 (%) ] 11.466 0.003
CC 53(52.5) 32(32.6)
CT 39 (38.6) 43 (43.9)
TT 9(89) 23(23.5
ZEA FE IR [ 5B (%) | 12.656 <0.001
C 145 (71.8) 107 (54.6)
T 57 (282) 89 (45.4)

. BMI, IR E R4,

2.2 MTHFR &R PCR 7= & FF 53 #7

K PCR XU P H bk v Beafb AT 9738, 97 31 58
IS AT 2% B N A eI A VKA PR R
198 bp (Kl 1A) . 7€ MTHFR 3£ 4 S4BT 677
AT B ER DS WoR T M EERE (C) 3] i
JRWEBE (T) I 23850, 3 80N &R AR i R | J
KA 5 cC AY (& 1B) CT &Y (& 1¢) # TT %Y
(B 1D),

A M 1 2 3 4 5 6 7 8 9 10

B C D

G GAGCCGAT|IGG AGTC G AT|IGGAGTCGAT

N ¢ﬂ

B 1 MTHFR E[E PCR ¥ & 7= ¥ 37 5 ¥5 5% L B8 ik B A
pllEeES
A, MTHFR FEF PCR 4 38 7™ 4 55 R Wl 68 g P Uk L (ML,
DNA 2 FEAn il ; 05 1~10, PCR ¥ 84774, LA 10 BIEEAS
Ry, B, Bl ¢ BREEH cC FEFE AL ¢, Mg ¢ T BN
CT F:F A, D, Bl T i EA TT FF A

2.3 EESHEFE

F 55 40 N6 BB 20 MTHFR 25 H C677T 1 A5 1
FEF AR RRE DL 1 WF5E 4] ¢C . CT M TT FE [ Y
BRSO 52.5% 38.6% 8.9% , XF R4 CC.CT
FUTT H K B2 53 0 R 32.6% (43.9% .23.5% ,
WL 22 534 Ge it 227 X (P<0.05) , WF524L ¢ %4
FERBIR 71.8% 8 T X B4 54.6%, W54 T %5
PEIE R 28 29Ik T X B AL 45.4% , ZFH G
P22 B X (P<0.05),
2.4 Hardy—Weinberg i& & T &0 16

F 9% 20 AN X BB 2 B9 MTHFR R C677T 37 1
FLH AR RRE AN 2 B, WA 2B EHRS
Hardy —Weinberg i&t 1% V- (P>0.05) , & Bl AW 5¢
FEARNBEEA B RIS
2.5 MTHFR Co77T EEE 545 CRC 218
< Bk

PUER A CRC AW & (f&=1,7=0),
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NGRS PR BMI, S5 s WA s R s R 3
RIBUSR A T 2 R Logistic WA 4MT, ZEHEE T
AR MG BMI, KR ERZEG, g
AN, 5 TT B ,cC B (AOR =4.068,95% CI
1.672~9.896, P<0.05) #l CT %! (AOR =2.866,95%
CI 1.481~5.546,P<0.05) & CRC 1 XRS5 (%
3), Ak AU AH R 52 0 PR 28 A 67 B8 R R A

2 Logistic [MIA43 4T, 45 R &, 5 T & LA
(CT+TT)#EAF H AR L, ¢ A EER 4l G+ (co)

B CRC B RS = (AOR=3.176,95% CI 1.718~
5.870,P<0.05)

3 Wit

CRC J&—Fh & i R AL T 2ARIR =5 A0 H L%
PRI ) P g 17 T R A T I PR e B AE R |
HREFENIRIT R TIFZHIK ., CRC &ML
IR, AR AL AR E M I W3t A% 22 AR AL Y
[ 2 K R 5 CRC B PIAR o0 R Ik | #8

% 2 MTHFR &R C677T i = HE E 4 7 £ 1T Hardy—Weinberg i& & F & I 1¥ 40 5> #7

- W X e ZH

‘ SCRRAIA BRI Pexic) Pt SRR R PeRic) P
B[R R 0.118 0.943 1.295 0.454

cC 53 52.04 32 29.20

CT 39 40.92 43 48.58

TT 9 8.04 23 20.21

%3 Z£EBEERFNEREZEZENZEZE Logistic EA [ F(%)]

e IR AE R4 (n=101) X IR 4 (n=98) AOR (95% CI) PIE
51

Lil 1 69 (68.3) 67 (68.4) E =1

7 2 32 (31.7) 31 (31.6) 1.071(0.610~1.880) 0.812
AEHE

<60 % 1 40 (39.6) 38 (38.8) E =1

=60 ¥ 2 61 (60. 4) 60 (61.2) 1.314(0.756~2.286) 0.333
BMI

EH# 1 9 (8.9) 21 (21.4) Z%H

A 2 69 (68.3) 59 (60.2) 0.465(0.190~1.134) 0.092

HEL e 3 23 (22.8) 18 (18.4) 0.478(0.176~1.301) 0.148
WA B

X 1 70 (69.3) 73 (74.5) ZF1H

A 2 31 (30.7) 25 (25.5) 0.895(0.460~1.743) 0.744
R S

X 1 77 (76.2) 82 (83.7) eI

H 2 24 (23.8) 16 (16.3) 0.825(0.431~1.579) 0.561
FIG s

" 1 88 (87.1) 90 (91.8) Z%E

H 2 13 (12 8 (8.2) 0.470(0.196~1.142) 0.096
FEPR A

TT 1 9 (8.9) 23 (23.5) eI

CT 2 39 (38.6) 43 (43.9) 2.866 (1.481~5.546) 0.002

cC 3 53 (52.5) 32 (32.6) 4.068 (1.672~9.896) 0.002
S A

TT+CT 1 48 (47.5) 66 (67.3) E =1

cC 2 53 (52.5) 32 (32.7) 3.176 (1.718~5.870) <0.001

. AOR JAEEOLE L, BMI, IR EFEEL, IEH BMI A 18.5~<24.0 kg/m?, M E BMI 4 24.0~<28.0 kg/m?, ALK BMI A =28.0 ke/m?,
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F5 CRC &M KU AH OC iy 25 D5 2 H A i 72 4 4
Z—, HHEERE CRC BE AR K
UGT1A1728 DL} UGTIA16 SR 285 CRC 1
99 IRV B AR G, S im ¥ 45 3 RGE CRC EE
MNEFE-10 HFZ BT CRC HRIE A i ik
PR TR, IS OGE CRC BH A BEH K
S—- # i P1(glutathione S—transferase P1, GSTPI)
RN ZEMS CRC BE X B FEAILIT TR 8
UM &, H 6STP1 HEH 2T RE N #%2
WYL R EA4EIT B CRC B3 K Ak A il vl 2 B2 vk
— TR AR ASBEFE T T HE S B MTHEFR 55K 9%
INAEHATE AR S CRC 5 B A 56 1 G i I
N2z — MAEL 2T, AR EXNHECRC 5
TR I OC RAEAT T WS, Wiik S5 0SHET T MTHFR
FEH CO7TT i s 2B SMA LR GIERH K HECRC
B Z [R5 Z2 9T R B MTHFR JE R B 5 v AE
FIFP 22 DNA 4516 5 3 N —i | nT R Bh T #
MELZEENE R E B CRC B, Ghorbani 5561
AT MTHFR J&H C677T 17 45 2 1 A I TR 2 X
KI5 CRC BH MG MR A4 B, A
Kotk G5 RFLM HEHF 677TT 1 677CT HPH AL A
HES CRC AR XU 1 SCHC M B |, #8878 MTHFR %
Bl C677T £ i Z A8 YE R BETE CRC WY & A & e
KL CHEMVER , Ao & B CRC &
H MTHFR 3 CO77T 7 5 0 284, LI A 56
AR ALTE 2 (19275 SR RTIEY

AR RMTHFRFER C677T i 1 2 54k
5 CRC XRMEERFW  C FA L TTHER CRC
Y KU R L, e A e FE R LR CRC A e XU
FLRA MTHFR ¥ c677T fi S 285 CRG
FETERHRE | 5 AR Z W90 H MBI 58 45 5 —Fs 01
SR, LI AT A R BRI, P9 X MTHEFR
FEHA Y coT7T AR AT T 434, IF HAFFE
SRR Tl X0 s B T ELAS BRAIAC AR B RE AR
WAL ATRECH R 25 R R AR, B, ¢
T CRC 5 MTHFR 3N Z MR AMR, f 4
BLE RG] | B IR S AL SR R REA
HORHEATE AT A0, XEA B TERA T #
MTHFR 3R £35S CRC % KU 2 8] (4 41 5.
KR IR CRC &AL 20 2 M (8 10 5k
P A AR BRAS SCRE AN ARSI X I
b R RTINS RE S R AU AR
PR e A S5 SR AL T A ) AR L 2R TR

CRC J&2—Fh Z R 250 , W Kt fl 32 Wit A% Fi g
BERUB: R, AT 5% il i W4 MTHFR & [
COTTT hiji 281, #RHS CRC BI% 5 Btk
FEHE—E X R, NN FIZ R ADFG CRC A
FHLTHR AL TR 22k
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