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F| ] LightCyeler U 57 £ & IR 41 J )=
5 MTHFR C677T £ &5 &R

kESE 2 % F & I Y M SARBIAY S KIEL?
BER KW BIE O WY JF 49 kamv ZWAL AL

GAALE EBL AT, REE 050011

fE TRENIMERILEE (MTHFR) £HEBRAMTREEERN. MTHFR EESE 677 IR TEK &M
(C—T) ReRmEBEEEHFSHmERER X ABREILT AR MTHFR C677T £5E 58 E BN MR
(ESCCy SRMEZEMRER, RTRETHRESBHRE (realime PCR) FRHEMEL (melting curve) HiE4H
P17 189 & ESCC BAM 141 BEEMNEBH MTHFR C67T £5MAAMERR £RExR, BEMBEAEM
MTHFR C/C (&8 %), C/THT/T g EEBRMESRNNG 17.7%, 38. 3% 44.0%. ESCC &
EWMT/TEEMNME 42.3%) SRENBHALEEER (f =0.089, P>>0.00), H CG/TEFRMME
(49.2%) (BEETIIEA (f =3.890, P<0.05), MEFMHT C/CEFARME (8.5%) BERTREXIEH
(17.704) (¢ =6.37, P=0.012). 5C/TH T/T EFRML, C/CERRTEEREMK ESCC HARRE X
R ERED (OR) =0.43, 5% AEX[E (CD =0.22~0.84), fERMENE L¥bENEZERMES
X — R EMA S, HARER, EFEIE AT, MTHER C677T #i& BFEEF A BSCC fA R AT
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DNA BFEWRE SEEREILFIMEER X
AKX, HEBGZR 5 DNA BEMNREF7
W DNA fiEE, AWM SEmEmfRE. EF
BN E M EBLIRBE (methylenetetrahydrololate
reductase, MTHFR) & B L3 0 Ay SR 2
—. MTHFR "4k 5, 10- Tt FE Y S AR IR R A
S5-I FEIE M B, REEAMERELE P TR
FTEEA, 25FRMEERERENA SHERR
TERAIIAE. W ST A AR n] 1 o AR,
TENAR S B DNA H 24 R R EE21F M.
MTHFR BEEFEANBTERGZHN, HE 7 iz
BHE C>T A ETRER] SHNEARELR
HE R TR W R iR, Al RAAREFEA (T/
T) HREEAMEBEEIEALYTEsFAERAY
(C/C) BI30%, MAEEER (¢/T) RBER
RIBSETENMAE ST C/C RIBEEEMEM 65911, It
COTTT &M H — g ik W = msl, N
MG ERECR S B EE K.

—ME A, BES IR MEE (esophageal
squamous cell carcinoma, ESCC) FZE AR E
RERMME, W, BFretz, gERE. ER
BTSSR, Bk MR 2
T, PRI Sabe R MGG E R B E R &

BEARAE, FATHEWAERY, KERTEZHNE
BiE AR SR ZH/ X6 /T MTHFR
EHBRAEPNESER, 205N SER 5
PCRAFSE MLt ik, WE THEEHFALN
ESCC 5@ 5 MTHFR Ce7iT £ MR A,

1 FEFRI 7

1.1 #HRMZE

189 FIEENT 2001 £ 9 HZE 2002 F 7 HTE
AL ERCCEE N E R ERIGT ¥ ESCC B2, T
FRASZRRIERIARSES, 141 53 9
ThERRZEMNER ., ibgMEHRFRETEER
H A AL b RN . P B AT
RERFETEMAGENTHHANIE. ESCC RHE
RIS, A, BRIERES, FHEFSHREEE TR
W RN AN HMERTRILEH 2 GTR
ARARFHidsR, WREESREER 5 L, R
Frak 2 0L A E SCABRIEAME, kT 1 &L
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F—ZERBF/H 22U L _HXEBERERE/
B/ BE A E LA BIEALTE M Cupper
gastrointestinal cancers, UGIC) ZXik S FH M.
1.2 ARACREE Fo4h Rl 88 40 f DNA 32T
BrEWR R R R 5 ml, 2HEG%
WiiEE, B4CRE, HTERMOLE 1AM, DER
B K JE 4L TR S S AR R EL A A i SR
R B R DNA.
1.3 MTHFR C677T %351 AT s B E 3
MTHFR # H 8 f @ B B LightCycler {X
(Roche Diagnostics; Mannheim, Germany), 5
WH RO EE A EERE R Y (real-time [luorescence
PCR) FIAFHEMIZ (melting curve) 207 ik
AT. BFIETE 30 min ZE G AT TERLAT 48 17 ¥R A B
H4rE, FHEARAMER, BIEh s Rn s
NERA. PCR RNEFAN 20 pl, EPEAR DNA
100 ng, LightCycler-DNA FAZRAH 2 wl, MgCly
1.5 mmol/L, MTHFR Lt ¥ 3] % (5-CG
AAGCAGGGAGCTTTGAGGCTG-3") T ¥ 3
¥ ( 5-AGGACGGTGCGGTGAGAGTG3) #
0.25 umol, % Jt #% 18 #) MTHFR # & % &

(a) 4
030} )
0.20
2 5
5 010
0.00 =
-G08, A ‘ L .
450 500 550 600 650
tC

( TGACCTGAAGCACTTGAAGGAGAAGCTGTCF
J  LCRed40-CGGGAGCCGATTTCATCAT P)
0.2 ymol. PCR RN LightCycle (X & HE
M, JEOCRR [12] MRNEFHITY 8, HRE
BRI AT MTHFR EFRA A E. WE 1a BT
T, BRAEFEIRIE (50C) HFAHEMESRTRENA,
BWEEERE (60C) EAMEEHAEERETD, NE
B W) g A B B0,

AT R B W B R E A, BE AL E
30% 2 LightCycler 5117 BIFF AT T HEEEHE
M-RHEMANVBERBEEKELZEM (PCR-RFLP)
. MEDEFRBE S . PCR = # % 5
1.5ml &, BL20 UK Hinl T B8 (Boehringer,
Mannheim, Germany) T 27CHET 3 h F#HAT
2.5 ISR ERERIK, EAMT THRLE AT
MTHFR EFF 677 NBETHEAOCERATZE
FEETH SN Hinl ] UM A, £ Hinl T A8
TAERMSENEERERR 233 bp £ PCR =R B,
M5 TSR B HI4E Hinl T WHALEF22E 176 bp 0
57 bp 1 DNA HEt (B 1b). B PCR-RFLP 4%
45 B 5 LightCycler 158 100% FM&H.
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Fig. 1 The MTHFR C677T genotyping by LightCycler analysis and PCR-Hirnl [ digestion
(a) DNAs were amplified with MTHFR-specific primers in glass capillaries (LightCycler? and fluorescence was monitored using MTHRF-
specific hybridization probes. The melting peaks were converted by plotting the negative derivative of the fluorescence with respect to
temperature (-dF/dz} against temperature, (b} The MTHFR PCR products were digested with Hinf T restriction enzyme and subjected to
electrophorises on 2. 507 agarose gel, 1. 100 bp DNA molecular marker; 2. negative control (HzO instead of DNA template) ; 3. MTHFR
fragment amplified by PCR; 4: homozygous mutant genotype (T/T); 5 homozygous wild type (C/C); 6 heterozygous genotype (C/T).

1.4 it 2o

22 LA BE R Y () W R E S TR (e AT
TTHr I8 AT Hardy Weinberg “F# 42047, SEEH
Xt R ) MTHFR B AR LB R H AR F
Frkrd. PLFESAF Logistic [V THE T R HXT
B ERLELL (odds ratio, OR) RHE 95%AIFK
8] (conlidence interval, CI). #ESTSHFER
SPSS BB (10.0 fR) H#HAT.

2 & B

2.1 WA SRRIE
ESCCEEZAT B M 131 %1, Lt 584, &£
BT 38~72 2 ; RENBAPEE 5 #, X
Y46 ], FRIN 3367 F. FARKMED.
FERWHRLEELTEEESR (P>0.05). ESCCEA4
R A L) (54.0%) HHEREXMN A (51.1%)
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ML EERER (P>0.05). 86 % (45.5%)
ESCC &4 2 UGIC 0k £ [H 4, 1A 7 48 56 Y
MBI UGIC FH ik E.
2.2 MTHFR C677T L5470

BTA DNA #5234 SERf 9206 PCR R Myt it
7T MTHFR C677T BIEEF A 447, AR
ESCC 2 &#AK MTHFR 2B 2 H 8 F &
Hardy-Weinberg “F % (P = 0.05). X B 40 &
ESCC AhMERN MG SFER, HALR, &
R R PR E S R A FI B E A T e B
EWER (P>0.05).
2.3 4iEBEFARFA N PR ESCC R A M

fR N BAAR C/C, C/T A T/T B E A5
SRR 17.7%., 38.3%H 44.0%. ESCC BEHA
fMC/C. O/THAMT/TEERMESNHD S.5%.
49, 2% %0142, 3%, SXEAL MTHFR C677T £
AT MHLAFEEEER (P <0.05).
MTHFR C677T BfAR (C) RFEZH (T) Hfi
ERMETEEXNEALE BESCC B EA T o4 AH
36.9%, 63.1% M 32.8%, 67.2%, BAAEIFN
ERSMERERZER (P>0.05).

nFk 1 frow, ESCC BH&YA MTHFR T/T B
ERAMEE M FEN B (P>0.05), £ C/T

BEEAMEES THEA (P<0.05), MEHA
FIC/CEEREMEEEMTHRIENSEA (P
0.05). 5 C/T M T/T HEZMLL, MTHFR

C/CEFTIT BEMRK ESCC MAERRE (&4
., Hal, BRI IER T OR=0.43, 95% CI
=(. 22~0. 84).

BIRTE ESCC A MTHFR C677T C/T %
R AY TR TR AT B4, (B4R AR R
THSESHERY (F D, BRERE5ERIES
B C/THEREBEHES AN BAMLLIERE
MER (P>0.05). BRI ESCC 25K C/
CERME (9.2%) & T 3 B 1k 5 %) B
(17.4%), BERKREFRITZEE L (P>0.05).
1 ESCC WA B8 F 80 C/C BREARME (7.8%)
SRR EE (18.1%) ALAEEERER (P<
0.05). H—EAWEH, 5C/THT/TEER
MLk, MTHFR C677T C/C H:E B 7] I 2 [F %R
MHE ESCC HRFBRE (2R FMAKER OR
=0.26, 95% CI=0.09~0.77), BTZEIEMREHEF
ErHHERES (RFEBMEINKER OR=
0.49, 95% CI=0.20~1.19).

AR UGIC REE X ESCC & BRHES
MTHFR C677T &M XENFE W, HATEE
ESCC B#F UGIC FH Ik £ A THAT T 4 B 517
M3 1 Al A, UGIC Z ik £ 5 H ) MTHFR
C/CERBME (7.0%) EFBRTHEA (P
0.05), L UGIC ZFIEERMMESESAS C/CERA
RME (0.7%) BRTFHBA, AFKiT%LE
ENHEN(P>0.05). 5C/TAT/TEER A

Table 1 Distribution of MTHFR C677T genctype among ESCC patients and healthy controls

MTHFR genotype

Group aOR (95%CDHY
n (T/Ty (%) n (C/TY (%) n (C/Cy (Y0
Healthy controls 62 (44.0) 54 (38.3) 25 (17.7)
Smoker 31 (43.0) 28 (38.9) 13 (18.1)
Non-smoker 31 (44. %) 26 (37.7) 12 (17. 4>
ESCC patients g0 (42.3) 93 (49. 2@ 16 (8.5 0. 43 (0. 22~0. 84)
Smoker 40 (39.2) 54 (53.03 g (7.8)Y 0,26 (0.09~0.77)
Non-smoler 40 (46.0) 36 (44.8) 8 (9.2) 0.4% (0. 20~1.18)
Familial history of UGIC
Positive 37 (43.0) 43 (50.0) & (7.00%9 0. 36 (0. 14~~0. 30)
Negative 45 (43,77 48 (46.6) 10 (8.7 0. 68 (0. 38~~1.23)

ESCC.: esophageal squamous cell carcinoma; MTHFR: methylenetetrahydrofolate reductase. UGIC: upper gastrointestinal

cancer, n (%): number of individuals (percentage in each group), ¥ The adiusted relative risk of the C/C genotype for
ESCC development against the combination of the C/T and T/T genotypes, ? The marginal difference of the C/T genotype
frequency between ESCC patients and healthy contrels (3% =3. 88, P=0.048). #+4:2 The significant difference of the C/C
genotype frequency in ESCC patients and health controls, ¥ 32 =6.37, P=0.012; ¢ y?=4.15, P=0.042; ¥4?=5.24, P

=0. 022
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th, AUCICHEKEEH ESCC EE C/CEAR
T] B BFEK ESCC BRI A RR (BEEs, Mal g
WERBLEZ IEJF OR=0. 36, 95% CI=0. 14~0. 907,
M UGIC ks M B R XA T R
EWREN, EFEEMRRMBES GEFES, MR
SRR B JG OR=0. 68, 95% CI=0. 24~1.23).

3 it i

AR ER, SAGRTEFEEEEEER
FHEL, MTHFR C677T B&li& BF A48 B R A ] (4%
FEALF A ESCC RIERME, Rk EERRA R
X ESCC MRARRPER. HRFERLES A
PR BIRCR 75 B v Ao AR B0 S R SE B B %
&, BASESWERHE, C/CERFYHNRYEH
TER AR S UGIC HIRE AN BAET T EER
X, SRR R T UGIC ik & AR P BE R
M AT MTHFR C/C BERRNAEPERE
WARRE R UGIC HFHREEHIXRER, MEHET Firs&
HATEAR. 54, BT MTHFR 7EHBR LM ikl
BB/, MARRGZAX T EHHBEARE
AR K SE B R, W E AR R, MTHFR
EFA R ESCC KRR AMME XK MTHFR
o G EF AR F R ESCC R PRI AP ER T
ESHEFRAMELDEAMNRERENEX AT
MTHFR C677T & F R ELZAETHH R
MTHFR BE3E AL Al A& B A R E R 659
Ko30%, BUEERIASE S AN EED, Eik,
AR T 2E T R ME TS MR, A5
A BEE AR H A g 2 B IR R R T
EEREELARG DNAMESFECET AT £ %
s

5 Song FRIMRIEREAF, AW RERAS
X ¥ MTHFR C677T €748 % A & B ] 55 40
ESCC F1&Z M. MM RERE R, 5HEEE
ARFAAAEL, MTHFR fi-& R RA 1 {F 4
A7 A% ESCC BIRRMB G0 6 /. horB™
AR EEIRFE DB SN AN MTHFR 485
THEEMNERFREER (MAWHRN 4. 0%,
Song SERIWIFA 17.2%), T ESCC BEMAER
B E TR, (ARFFA 42. 3%, Song
BIRRFE A 38. 8%0). HHEAIR, 7E Song ZFU AR
FH, ESCC BHE) MTHFR C677T #i & B A%
R B FI82 (12, 0%) EEATMEARIGIE 35%, Bx
MM AREED, A5EEEFRBBIRES

ESCC MRARMAIIER. ATAWRHONRAL
E 5 BERRMEX AR M, HEFRIGR
A B Hardy-weinberg “F#, M LightCycler Z£&
SR ERE PCR-RFLP FiEHRIFHY &K,
Kt n] A FEERE A 417 = SR F A 97 W .
BEABREENM TN ERTTREIEATANRS
Song FWTFT A X B ERSEIE AR AT EL XA 4 B
H— B RAET ARG BN EENS,
MTHFR C677T &5 B R F B 5 — L o5y
A KURS 3 A oo ene] | B K T R B IR
AU 4 o B0 B KCSEUSD, TR N 7R R I
IR MTHFR Bg #5160 2%, Wk, 3
MERANET R SR A 57 MTHFR C677T =AF
SEfr B E S E M MR RO AR RIS, AR RS
#R MTHFR TSN ERE ESCC KFHARH
3, (BB IS 12 A A S AR I (R BY (N A L4
W, R AEE BRI B A ST R R ke R
BRK AMRABRXEAZETRMESTE, A
TIHX ESCC, #T1E% L EWE AR E
B, WABPENHERNEAEREINEE.
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The Association of Methylenetetrahydrofolate Reductase C677T Polymorphism
and Esophageal Squamous Cell Carcinoma Analyzed by LightCycler

ZHANG Jian-Hui* , LI Yan, GUO Wei, WANG Rui”, M. SARBIAY, S. KIEL#,
WEN Deng-Gui, WEI Li-Zhen, CHEN Zhi-Feng, HE Ming" ,

KUANG Gang, ZHANG Li- Wei® , WU Ming L, WANG Shi-Jie?
(Hebei Cancer Institute , Shijiazhuang 050011, China}

Abstract  Methylenetetrahydrololate reductase (MTHEFR) is one ol the important enzymes involved in
[olate metabolism. A single (C—=T) substitution at nucleotide 677 of MTHFR gene influences the enzyme
activity and is correlated with susceptibility to several tumour types. In order to compare the association of
the MTHEFR C877T polymorphism with susceptibility to esophageal squamous cell carcinoma (ESCC) in a
Northern Chinese population, high-speed real-time PCR and melting curve analysis were used. The
MTHFR C877T genotypes were determined in 189 patients with ESCC and 141 unrelated healthy controls.
The results showed that the MTHFR C677T C/C, C/T and T/T genotype [requencies among healthy
controls were 17. 7%, 38. 3%, and 44. 0%, respectively. There was no significant dillerence in MTHFR
T/T genotype [requency between ESCC patients (42, 3%) and healthy controls (4*=0.088, P>0.05)
whereas the C/T genotype [requency among ESCC patient (49.2%) was only slightly higher than that
among healthy controls (y* = 3. 890, P<(0.05). However, the [requency ol the C/C genotype among
ESCC patients (8. 5%) was signilicantly lower than that among healthy controls (17. 7%0) (4*=6.37, P<C
0. 05). The C/C genotype signilicantly reduced the risk [or developing ESCC compared to the combination
ol the C/T and T/T genotypes (OR=0. 43, 95% CI=0.22~-0. 84). The reduced risk was more evident
among smokers and patients with [amily history o upper gastrointestinal cancers. It can be concluded that
the MTHFR C677T homozygous wild type may play a protective role in the ESCC development in the
Northern Chinese population.

Key words  esophageal squamons cell carcinoma, methylenetetrahydrololate reductase, polymorphism,

tumor susceptibility
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