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Abstract

AIM: To investigate the relationship between the
methylenetetrahydrofolate reductase (MTHFR)
C677T polymorphism and the outcome of
hepatitis B virus (HBV) infection.

METHODS: TagMan SNP genotyping and se-
quencing assays were employed to determine
the genotypes of MTHFR C677T and the distri-
bution of alleles at this locus in 152 healthy con-
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trol subjects, 161 self-limited HBV patients, 173
patients with chronic hepatitis B, 138 patients
with HBV-induced liver cirrhosis and 181 cases
with HBV-related HCC.

RESULTS: Of the 805 subjects, 47.09% had the
CT genotype, 30.43% had the TT genotype, and
22.48% had the CC genotype. The frequencies
of C and T allele were 46.02% and 53.98%, re-
spectively, which are significantly different from
those reported previously. Males with the TT
genotype had a reduced risk of liver diseases.
The odds ratio (OR) of TT and CT was lowest in
the liver cirrhosis group versus the self-limited
group (0.675, 95%CI: 0.308-1.479; 0.510, 95%ClI:
0.248-1.050). In contrast, females with the TT
and CT genotypes had an increased risk of self-
limited HBV infection, chronic hepatitis and liver
cirrhosis. The liver cirrhosis group had the high-
est OR value versus the self-limited group (3.542,
95%Cl: 0.885-14.171; 3.167, 95% CI: 0.821-12.211; P
= 0.022). Females with the TT and CT genotypes
had a reduced risk of HCC (OR = 0.638, 95% CI:
0.213-1.904; OR = 0.500, 95%ClI: 0.175-1.432).

CONCLUSION: A relatively high frequency
of the TT genotype is noted in a Chinese Han
population in Tianjin. The MTHFR C677T poly-
morphism may play a role in influencing disease
progression in patients with HBV infection.

Key Words: Methylenetetrahydrofolate reductase;
C677T; Polymorphism; Hepatitis B virus; Disease
progression
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1384 R AT AT AR AL B % A B 1815/ HBVAH
F MR B EMTHFRA A CO77TAL 569 2
AR o AR LR

LR R0SPI AR AR R A A ACTR
B &47.09%. TTE30.43%. CC5L22.48%;
S5 3k BIR & CA46.02%, TH53.98%, H2s
RARBAR TAERE, FEARAFRARA
S S RAF G FEF. S REMR
R EZEF S RAFIELY, BREFTTAE
Ba b 2w R TEAK, 4F 3 £ AR ALLAT T A=
CTHORE ZAK(S A & LLILE: 0.675, 95%CI:
0.308-1.479; 0.510, 95%CI: 0.248-1.050); 7
i af., BRCAEFE TR,
TTHCT 2 = R B3 e, 45 5] £ AT 540 20
ORMEZZH (5 afmtin: 3.542, 95%CI:
0.885-14.171; 3.167, 95%CI: 0.821-12.211),
ARG FE2FP = 0.022). B, Ak
BT i 2820 2 7 W T B % 1%.(0.638, 95%Cl:
0.213-1.904; 0.500, 95%CI: 0.175-1.432).
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LT 4% 15 (hepatitis B virus, HBV)& e n] 5]
2 Ml R RN, QS FE RS B A o
ARI BE A 717 FRF S IR gLt e g Mg VeI 26 L JHHA
B R M o S5 7 T s . AR TR I,
T 2 55 DR F & DY AU FRAE 5L (methy lenetetra
hydrofolate reductase, MTHFR)[{) £ &L AEWS 5%
WA HB VI Y J5 (1505 HEREE . MTHFRE MR
YTk R, HADNAF B FDNAL
JEAE S P ) R AR AT MTHFR S
6TTRLIZ TR I C—TH e n] ff Alae Jy Val, fCT
AT TR DS 2 1) Wl 35 P2 A A C CHE D L 65 % 11
30%". EIE R (K B i fEDN A 364 HIDN A
£ P AN I8 R AR 0t s g 1 & AU R

B A [ P R A [ i X B i R A ST &%
B ARAH T [FRE, MTHFR C677TZ &1k
5 P9 P G PR AT 5 11 445 SR A A7 A 1 4 2 ),
Hp ] 25 BT TR AR VL 5 H DX T THE PR AL 485 5
A THCC R A A, [RIFE, K H BRI 1H3
R A A T TEE D 2 3 iRk (9 N & AEHC C
(R ARG 55 AT B2, Yuan5'%E 536 I TTHE A
R FEAR 98 A 2E 0 XU, Saffroy 5P 1738 CCHE [A]
TR 0 T g A T RV, o [ 27 K owak 25O R
FERCOTTTL &AM SHCCT B, Witk & A%if
T IE R4S R AT REE S MTHFRZ &S DNA
FAk XxDNAF e E F AT AE OG, i 5 A3
BRI AR ARG, H AT M EHB VIE S G
AR B B fr. Ay, 188, it A
HCCZ)[fIMTHFR C677T% &40 A I BE4N 4]
T8, DRI, A0 A AR %5 R HB VI e
AT i, PRI L S HB VI 5 )%k
AP

1 #RRTSE

1.1 ## 22005 P oy (81 SR H
RPTGTRE) F120094F (JsUk VeI RTE 12
WL FIER) IS WrbsdE, WE R ET 28 =t
P [5£2003-12/2009-06 1 [H1 18 14 £ R 58 357173
Bl T 8 AR AY AL 35 13845 FTHB VAH G2
Jee B E 18 141, fe FREGT BRAL 152490 AN T 4% 1 7
1161451k B R T 28 = o B2 g f B A 4, gt
FEXTHZAHB VSl 2 hn s 3 B PE, How s
s AEAIRARIIE R, AR s, BA
WKL HB VIE i (HBsAb, HBeAbfIHBcAb—
FhBLAR S BRI PE, HBsAg. HBeAgHIHBV
DNAYHBIHE) H ARSI M . w706t
SIS AN k3 mL, 13 A A
HBV& 2448k, HFIIfE. HBV DNAFRIAFPA
G RFEFS, AR T3 40 fBDNA. Ll E T
ARG R PN . ABFEE R E 5
UL BE RS EEZE Bk, BT R B A
TR,

12 Fik

1.2.1 DNAFR IR F 7 200 i st 3 i, W
100 pL & T 204, IIA800 pL¥IMLi71(0.3
mol/LIERE, 1 mmol/L Tris-HCI(pHS.0), 5 mmol/L
MgCl,, 20 mmol/L Triton X-100), %58 000
r/minZ05 ming W H B, OIS I
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MTHFR  f2RRYY Sjuel 182 BIRFSE4A B4R FFe2R R
C677T  BREZAN(%) (%) OR(95%Cl)  n(%) OR95%Cl)  n(%)  ORI95%C)  nl%)  OR(95%CI) n(%)
cc 37 35 1.0 35 1.0 35 1.0 39 1.0 181
(24.34) (21.74) (=) (20.23) (-) (25.36) (-) (21.55) (-) (22.48)
cT 64 77 1.272 95 1.569 58 0.958 85 1.260 379
(42.11) (47.83) (0.720-2.246) (54.91) (0.896-2.748) (42.03) (0.535-1.716) (46.96) (0.724-2.194) (47.09)
T 51 49 1.016 43 0.891 45 0.933 57 1.060 245
(33.55) (30.43) (0.554-1.862) (24.86) (0.482-1.649) (32.61) (0.506-1.720) (31.49) (0.589-1.908) (30.43)
C 138 147 1.0 165 1.0 128 1.0 163 1.0 741
(45.39) (45.65) (=) (47.69) (-) (46.38) (-) (45.03) (-) (46.02)
T 166 1756 0.990 181 0.912 148 0.961 199 1.015 869
(54.61) (54.35) (0.722-1.356) (52.31) (0.670-1.242) (53.62) (0.693-1.333) (54.97) (0.747-1.379) (53.98)
1E 344 020 1.75 3.32 0.48 2.21
PE  005- 05- 0.1- 0.05— 0.25— 0.1-
0.1 0.75 0.25 0.1 0.50 0.25

500 uLi44Li(0.1 mol/L NaCl, 10 mmol/L Tris-
HCl(pH8.0), 30 mmol/L EDTA, 20 mmol/L SDS)#!
13.5 uLE&E (1K (5.4 umol/L), iE %560 CKIE3
h; T 01500 pL TristLRT, 47, 12 000 r/mini2 L
5 min; WCHY B JZKAH, IIA300 nL5: S8
(24 1 1), 12000 r/minf L2110 min; WX L3, N
A1/10/AFINaAC(3 mol/L, pHS5.2)FIZE AR 174
(1) 5% N WE, 12 000 r/min .02 15 min, 57 B3I, YIHE
MIA250 pL Z (700 mL/L)PESS; 12 000 r/min
25 minFF L3, DNAJTER T50 uL TE(pHS.0),
B2 L3R4 1.5% B0t It e v PR I G o i, 4%
A0y FEBE VI 5 DN AR B .

1.2.2 PCR¥ 3%: & TaqMan” SNP Genotyping
Assays ProtocolGE[E N AW R4~ 7)), PCR
PR R N0 uL, FDNAFMRL.5 uL. 2X
TagMan Genotyping Master Mix 5 uL. 40X
TagMan SNP Genotyping Assay Mix(rs1801133,
C_1202883 20) 0.25 pLAIdH,0 3.25 uL. KH
ABI PRISM"” 7000 SDS#E4TPCRY 1, £F96FLIR
WE AT AR ENTC). VAN : 95 TH
2510 min; 92 ‘CAEYELS s, 60 ‘CiB K1 min, 3t
40 MG

1.2.3 MTHFR C677TA B & 5#7: £ _FIRPCRIE
fit L, FIFJABI PRISM® 7000 SDS#EAT 2547 Jk [A]
P, WEFAM. VICHE MEES L. 34
NTC, riifiPost-Readf&fl, I HA5 S, Wit
Xy R P 20 AT 25 FEAS I ik PRI A

1.2.4 DNAR 55 #7: A% TagMan® SNPHE[A]
Gy BTE I ERYE, BEFLPKECC. TTHCTAE
ISR 10N FE i EAT I . Z I AMTHFR/T4

www.wjgnet.com

(GenBank Accession No. NC_000001)#¢it5]4),
1EH514): 5-TCCCTCGCCTTGAACAGGTG-3'
(9 603-9 622 nt); Jx 7] 514: 5'-CCAAGCAACGC
TGTGCAAGTT-3'(10 003 nt -9 983 nt). PCRY" 1
ARZRA100 pL, £L$52 X PCR Master Mix 50 pL+
ERUES 42 L. BF4pl(l U/uL). DNAKHR
2 uLFIdH,0 40 pL. PCRY 44 AF: 94 “CHiA 42
min; 94°CAE145 s, 58 “CiE-k45 s, 72 ‘C4E(H45
s, 2E3SAMIGHR; 72 CZEHS min. § WK A
401 bp, BLS pnLibf72.5%3 bt e v ik, 4%
e i Invitrogen 23 =

et AT K SPSSI3.08 3T 412
IIHT, SRR R AL B 5 A 5 4 Har dy-
Weinberg V- #ika 5. LLAT X B s 2L E R 7
()RS 56 43 BT 366 A1 70 R 45 37 366 TR 6 S [ 4 1)
2RV 22 5, RS 36 P<0.05 3 7 22 57 i 3,
P<0.01 KR 2 e 3

2 BR

2.1 PCR¥ 3¢ F=SNP4#7 JEKI4IDNAMTHFR
COTTTRUREPCRY 1Y th £ R 77 (EI1A). SNPH:
BRI Y LI 1B, AR 4 56 [ N ] AR 3R 6 A v i
BERE B, SEA7 D o3 B b X B AR VICHR
EH(C), YHICRFAMEREN(T), £ 55+ /A 14
AN, 3ANNTCA 106 BEPE R T s B0 A1 2
b, SELT PN AR 2R 2l 5 T (CCELTT),
XL EIR—H 244 T(CT). ZHE H I,
FREAR B AT R 2. Ch B8 iFTagMan®
SNPIEK 43 B J7 O HER I, Bl LR E3 S K]
T30 FE S BE T DN A, I &5 3 5 Taq-

Wi £ E
Stern % i it x¢
MTHFR 5 it %
o X R AT
£, MTHFR
C677T % &M T
S ERGE
{&, ADNA ¥ %
HADNA A &R
A ik 1R AR HE 3R A
BT 69 R A
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WA #H AL

MTHFR C677T %
AR EFPERE
RAEAFTRE®T
BEHMTTARA,
HRERF TRAE
Rk A0 5T
o m AR S AN
2+ R R R G A
B L HBVE %
PR SRR AR -
RXEH.

cc cT T C T
ERWIRA =2 14(17.50) 36(45.00) 30(37.50) 64(40.00) 96(60.00)
T 23(31.94) 28(38.89) 21(29.17) 74(51.39) 70(48.61)
B 2 18(20.93) 43(50.00) 25(29.07) 79(45.93) 93(54.07)
T 17(22.67) 34(45.33) 24(32.00) 68(45.37) 82(54.67)
=Yl e e S 21(18.75) 65(58.04) 26(23.21) 107(47.77) 117(52.23)
T 14(22.95) 30(49.18) 17(27.87) 58(47.54) 64(52.46)
AR =2 32(31.68) 39(38.62) 30(29.70) 103(50.99) 99(49.01)
T 3(8.11) 19(51.35) 15(40.54) 25(33.78) 49(66.22)
At =2 29(19.08) 75(49.34) 48(31.58) 133(43.75) 171(56.25)
T 10(34.48) 10(34.48) 9(31.04) 30(51.72) 28(48.28)
BrA 182/ AR e FFEE4R
SRR
cc 1.0(-) 1.0(-) 1.0(-) 1.0(-)
CT 0.929(0.406-2.124) 1.204(0.547-2.651)  0.474(0.218-1.028) 1.006(0.474-2.132)
T 0.648(0.270-1.558) 0.578(0.245-1.360)  0.438(0.195-0.980) 0.772(0.353-1.692)
C 1.0(-) 1.0(=) 1.0(=) 1.0(-)
T 0.785(0.508-1.214) 0.729(0.483-1.099)  0.641(0.421-0.975) 0.857(0.581-1.625)
SEEALR
cc 1.0(-) 1.0(-) 1.0(-)
CT 1.296(0.619-2.710)  0.510(0.248-1.050) 1.083(0.539-2.175)
T 0.891(0.387-2.055)  0.675(0.308-1.479) 1.192(0.557-2.552)
C 1.0(=) 1.0(=) 1.0(-)
T 0.929(0.624-1.383)  0.816(0.543-1.227) 1.092(0.750-1.590)

Man SNPZE [K] 43 74 45 L 5 4= — 5 (2).

22 BAMAEA, FEARMES>N £
MTHFR C677T 3 P 1 RS540 3 PR 43 A 1 0 L
L1, BUEA SRS AAIFF S Hardy-Weinberg
flir. A=FR80SHI B 7N G I KL K B 43 A1 CTHEA
7547.09%. TTH30.43%. CCH22.48%; 54
FEDAZ: Ch46.02%, T A53.98%. &4 2547
BRI R oy A To e vk 2% 22 . DA R N ¥
X WS LA L ORME, CTIER XS 2,
Y4 B 10 XS FE 35 I (OR = 1.569, 95%C1
= 0.896-2.748). 4 LL [ A4l A af FETH S H A 2
MORAENT, CTX2 LAY FF 5 i3 1 R FE A T
IR (OR = 1.234, 95%CI = 0.707-2.153), HAb 4]
ORHTC W37 k..

2.3 MTHFR C677T# I A fo 545 3 B 90 & 2 R
) W BR A AR 84 20 7 2 1) 84 Yo g R I R0 R4
TR, =R RIS 53/ e h ) 40 A (R2): CT
148.59%/44.16% TT429.94%/31.39%. CCy

21.47%/24.45%, LGiit ¢ . dt—L o Hr AN
PETNE S AL 0 0 AT REAE, LAAd e TR Ry o) HE
R HALS A ORME, YT EATTAS A T
7 AU BRAES, Rl 7E AL 4 TTAIC T ORAE 55
IR(F3); MELcMEm B, 18 R RIFEfL 4,
CTAHITT w7 RS B2 19 I, 4 il £ H-As AL ZHOR1E.
e, G2 3P = 0.022)(%4). H4LLH
R ot BEOUE S A R 4 ORI, TTAICT
TE 55 1 JFF A A 20 A7 S 7 AU B (2 3), T AE %2
P PR LAY 7 XS FEE 38 )N, e e vk
P AL 7 XU AR (R 4).

WMESFIR, 6 CATHBsA IR I4394] )i
Wi B, SRR A EHBs A g+/- i
HE 222 7P = 0.005), BT B E HCS A
DR % 2 35 e T B PE 5 (P = 0.001), CHEA F
T-HBsAgILif Ak, 41614 1 @41 (HBsAg
B )2 5 HEAT 3 HT i, R AR BLHBs A g+/- 2 A1
Giilf 22T, TiAb, kD IRR S A7 R A 9 R
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2R 4 MTHFR C677TERE, SATEEESETMEDHIRIREDSHT OR95%C) L PR XA
2> MTHFR A

BRA 182/ iR A FFEE4R
SRR
CC 1.0(=) 1.0(-) 1.0(-) 1.0(-)
CT 1.643(0.737-3.663) 1.760(0.759-4.080) 5.202(1.367-19.804) 0.821(0.292-2.314)
TT 1.5646(0.656-3.646) 1.330(0.529-3.344) 5.476(1.387-21.627) 0.986(0.336-2.895)
© 1.0(-) 1.0(-) 1.0(-) 1.0(-)
T 1.275(0.806-2.016) 1.167(0.720-1.890) 2.072(1.158-3.708) 0.987(0.536-1.816)
SERALR
CC 1.0(-) 1.0(-) 1.0(=)
CT 1.071(0.453-2.535) 3.167(0.821-12.211)  0.500(0.175-1.432)
TT 0.860(0.335-2.205) 3.642(0.885-14.171)  0.638(0.213-1.904)
C 1.0(-) 1.0(-) 1.0(-)
T 0.915(0.567-1.478) 1.625(0.911-2.900) 0.774(0.422-1.420)
A 1.0e+001 - Delta Rn vs Cycle A 665 667 689
TGTCTGCGGGAGCCGATTTCATCAT
1.0e+000 .l ; b il
& I 1l | f il a | [
© [ [ [IHILN
§ 1.0e-001 ' ! [11 ' |

1.0e-002

15 20 25 30 35 40
Cycle Number

B 6.00 - Allelic Discrimination
8.0
5.00 R "
= o At
S4.00+ . t{:‘:}‘*
P N
[y
~3.00+ R
>
Q
% 2.00 - ) L e soase ®
1.00
0.00

0.00 050 100 150 200 250 300 350
Allele X (VIC)/C

1 Tagman MGBIREFSNPERED BT EMMMTHFR
CO77TEREY. A: FHH EEPCRY A, B: SHAriN
SSHTE. @: CC LA & TTIAT, A: CT £EE; B
NTCZE 3.

IR AL 2 1112294 /R [ Child-Pugh T B g 7344«
299 AN AFPIK- LA T AT i3 20 (194334 A
[FIDNAHE DI W] (1 LA TE e 2 22 e

3 e

MTHFRAE A R A ¥ OBy, — 7 i o e
105,10~V Y 5 DY S PR 6 A0 A 5- Y BE DY i 1R
h RS A A SN AR TR 5 — Ty, JE
T 5,10~ 37 i JE DY S PR A2 A1 f1 PR A o
TR I 45 JR T (2'-deoxyuridine 5'-monophosphate,
dUMP)He Ak A i IR i 2 1 (deoxy thymidine

www.wjgnet.com

RIANATIIRE IR [
1111} "-':"'!‘ A

....n__'...:._L.-L._...J..r\- 1 ¥, J._I._.' ‘-.-L-_'..._I._J.
665 667 689
BTGTCTGCGGGAGTCGATTTCATCAT

P | J L1 1
665 667 689
CTGTCTGCG G GAGUICGATTTCATCAT

LW ||||”
| |I- \ Il”ﬂ

2 MTHFRRERMIFEER. A: CCHEFA B: TTEREAL C:
CTHKY.

monophosphate, dTMP)!"""?. 4 MTHFR i 4 %
I, BlES, 1030 FF 3L U S R 4k hy 5-F LD
ARV, 2525 Tl B R SO a8 At
S-HRH A AR (S-adenosylmethionine, SAM) )i
b, 2 3B K 2 DNAIG FHH BG4 7 189 i 28988 I
S S — 7 T, S A A R {5, 10- 9 A
VU R KT TR, FEdUMP/ATMPIF L T
B, 76— @ PR kb JRIEEE 1245 ADNA, i
G DNAXUEE W 24177 InsEDN AR e PE>120, Rk,
MER 43T, MTHF REGSE: BRI 52 000 2 X

B % ABEE
B X AR R
HBV /G & J% it &

a9k, A 8Tt
KR 9% 2 A
o 5% B F H AT IR
NBFR, ik
HBV & % 5 B A
L &
PRI Fo T AL 56
5 mA LA
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[ BAGK 4
KB ZEMH: ¥
KRuEF Ly
T, MR R EA
1Rt IR gR B Bk
5. KR
16 R £ LB % #
ML R R A
BR B Akt 25
M B E &
%,

RIBRASED 4R cC cT T C T
HBsAg(-R=BRA)

(-) 15(42.86) 15(42.86) 5(14.28) 45(64.29) 25(35.71)

(+) 82(20.30) 195(48.27) 127(31.43) 359(44.43) 359(44.44)
PE 0.005 0.001

P! 10.767 10.223
HBsAg(EEa)

(-) 50(26.51) 92(46.94) 54(27.55) 192(48.98) 200(51.02)

(+) 82(20.30) 195(48.27) 127(31.43) 3659(44.43) 449(55.57)
PE 0.310 0.138

1B 2.339 2.199
AFP(ng/mL)
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B 28(19.72) 62(43.66) 52(36.62) 116(41.14) 166(58.86)
PlE 0.281 2.229

VB 2.540 0.135
DNA@FEEDIY/mL)

<1000 119(49.17) 70(28.93) 225(46.49) 259(53.51)
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1B 0.559 0.115
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