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[(WE] Bo HiTEE W H R0 A (methylenetetrahydrofolate dehydrogenase, MTHFD) 1. 2
(MTHFDI, MTHFD2) #2855 0RO (congenital heart disease, CHD) AYSCHE. ik SR
2 ¢ SR FEERE (9 (936 FRAFFT . BEE 2017 4F 11 H 52 20204F 3 A WIS A L K e st i2 10 683 il .4l CHD LAY HE:
AR I, BRI ] BN S T W — R B HEBRATART e ORI 1% 740 () JL3E 9 BES /E Sh 6 R 3l 5[]
B, WEETTFEXT RN R EG R . SRR ENE)S, RERES mLEIki, F+ MTHFDI, MTHFD23%:
2 SRR . R 22 ] 2 logistic [FE A4 §F MTHFDI, MTHFD2 3 K £ 75 PE 5 CHD #9 CBE; SR A
Haploview 4.2 FF ) PUBE PR30 24 S B Y, PRAL SAA5 55 CHD iR FFR AT L2 BT R4 15 il logistic
[ 51 3k o3 A ik R - BE R 22 BAE 5 CHD B OCHKE . &R 2 & logistic [11 5 4387 W78, BF 2k MTHFDI 5 K]
1511849530 13 /5 (GA vs AA: OR=1.49; GG vs AA: OR=2.04) Fl1s1256142 {ii 1 (GA vs GG: OR=2.34; AA vs
GG: OR=3.25) WY1 CHD A9 & A KU (P<0.05), it} 2% MTHFDI 55 A rs1950902 {37 /5 (AA vs GG
OR=0.57) F MTHFD2%:[H rs1095966 17 1. (CA vs CC: OR=0.68) I A% T4C CHD (&L XS (P<0.05),
T HAE G-G-G (OR=1.86) . G-A-G (OR=1.35) BEWINF CHD & AERE (P<0.05). & BEAER TR
7, BESE MTHFD 3£ K 2 A7 5 (MTHEDI rs1950902, MTHFDI rs2236222) [ — B 38 HAF F e 3 A7 14
(MTHFDI 1s1950902, MTHFDI rs1256142. MTHFD2 rs1095966) ) [ 28 T AFH AT i 5 CHD Y & A2 XU A7 %
B (P<0.05). #5it FE3E MTHFDI, MTHFD23ER 2350k S A58, LI 2 A0 (MTHFDI 11950902
MTHFDI rs2236222) #1345 (MTHEDI 1s1950902, MTHFDI rs1256142, MTHFD2 rs1095966) 38 HAEH 5
FAX CHD 1 K A A [FREYRILRIZEER, 2022, 24 (7): 797-805]
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Abstract: Objective To study the association of maternal methylenetetrahydrofolate dehydrogenase 1 (MTHFDI)
and methylenetetrahydrofolate dehydrogenase 2 (MTHFD?2) gene polymorphisms with congenital heart disease (CHD) in
offspring. Methods A hospital-based case-control study was conducted. The mothers of 683 children with CHD alone
who attended Hunan Children's Hospital, from November 2017 to March 2020 were enrolled as the case group, and the
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mothers of 740 healthy children who attended the same hospital during the same period and did not have any deformity
were enrolled as the control group. A questionnaire survey was performed to collect related exposure data, and then
venous blood samples (5 mL) were collected from the mothers to detect MTHFDI and MTHFD?2 gene polymorphisms. A
multivariate logistic regression analysis was used to evaluate the association of MTHFDI and MTHFD?2 gene
polymorphisms with CHD. The four-gamete test in Haploview 4.2 software was used to construct haplotypes and
evaluate the association between haplotypes and CHD. The generalized multifactor dimensionality reduction method and
The
multivariate logistic regression analysis showed that maternal MTHFD1 gene polymorphisms at 1511849530 (GA vs AA:
OR=1.49; GG vs AA: OR=2.04) and at rs1256142 (GA vs GG: OR=2.34; AA vs GG: OR=3.25) significantly increased
the risk of CHD in offspring (P<0.05), while maternal MTHFD1 gene polymorphisms at rs1950902 (AA vs GG: OR=
0.57) and MTHFD?2 gene polymorphisms at rs1095966 (CA vs CC: OR=0.68) significantly reduced the risk of CHD in
offspring (P<0.05). The haplotypes of G-G-G (OR=1.86) and G-A-G (OR=1.35) in mothers significantly increased the
risk of CHD in offspring (P<0.05). The gene-gene interaction analyses showed that the first-order interaction between
MTHFDI 151950902 and MTHFDI 1s2236222 and the second-order interaction involving MTHFDI 151950902,
MTHFDI 151256142, and MTHFD2 rs1095966 might be associated with risk of CHD (P<0.05). Conclusions Maternal
MTHFDI and MTHFD2 gene polymorphisms and their haplotypes, as well as the interaction between MTHFDI
rs1950902 and MTHFDI 1s2236222 and between MTHFD]1 rs1950902, MTHFD] rs1256142, and MTHFD2 rs1095966,
are associated with the risk of CHD in offspring. [Chinese Journal of Contemporary Pediatrics, 2022, 24(7): 797-805]
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logistic regression analysis were used to examine gene-gene interaction and its association with CHD. Results
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S RO NERR  (congenital heart disease, CHD)
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MTHFD1FE . MTHFD2 5P B 7] g 23 5 0 it 1
W, o IR A PR R [ B2 e 2 R+ P B4k
RARAZBE L NI 5| A [] 2 e 2 R 2 A gl i [+

R b R R MLRE o R, BE 3% MTHEDI 3E A |
MTHFD2 3t [ B 1 R 2 5 1k (single nucleotide
polymorphism, SNP) AJ fE 3 12 52 i i i 5 [R] 764 2
o R A s S AR R CHD 19 5 8. B, 6
TH:2E MTHFDI 2K . MTHFD2 3K 5 718 CHD
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X HRZL A AR UE : (1) 29 50 n) K Ilf PR 12
WrHERR T CHD F1/8% CHD PAAM Y HoAth 26 RAE BRI
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AR L) . RiGsE GEREEWN ., B RIEIE) |
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PSR . AR S A ) L RIS . A
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TERFFE X R A G 240N, FEREE 4
TR & R SR BT BEE R FE XS 4 5 mL Ak
JEEBKIAL . IR S 5 ST BT 4 °C UKAR NARAEIFAE
12h WAR I 3z 3% 0] 52 56 %5, 3500 t/min & &0
15 min, Z3 25 M3 K M AN FHEAT /0%, ARic s
X454 K G 5 JE ARAT T -80 CARTIK A . %
R B SCHR BT A 43 00 J 3 0 1 298 56 PR 1) o s A2
AL BARH . R NCBIEIEE (https:/www.ncbi.
nlm.nih.gov/) , AW IFA%SE MTHFDI, MTHFD2%E
[H %) 352 SNP 7 5, 45 & HapMap B3 4% 52
SNP v i fii B, BRESE tanSNP B 2T 1) B (A
INTF 0.8 H SR A o5 e /NS FE PR R (minor

allele frequency, MAF) >10%. fZ3EH T 133
£ s (151950902, 152236225, 152236222,
rs11849530. 1rs1256146., 182236224, rs1256142,
rs34616731. rs7571842, 1s702466., 1rs828858.
rs828903 . rs1095966) A A HIF 5 Y i A6 2 P {3
Mo Fl H MassARRAY & 47 B} 0] it 3% (Agena
iPLEXassay, San Diego, CA, USA) %f MTHFDI,
MTHFD23E R 13 4~ SNP S B AT 4G I, EL A
W TAE R AR (AEst) ARA RS
1.5 FHiHFES

THECTORER IR 70 RS 1L (%) 3%
N, 2 BRI L BCR F R 7 K 35X Fisher
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discovery rate, FDR) % 1E %) 7 3 84 PAE DL il
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NESBAG AR TEE A N 2 735
RSB RLM A RAE 2 /T, X BREE 2T T Hardy-
Weinberg “FAiik 56, P=0.05 U358 BH 45 R DR AT R 3k 3]
WAL A . SRR R M Z R & logistic [FIH 547,
A3 A R B RN A& A S B [ (odds ratio,
OR) M 95% v {Z X [d] (confidence interval, CI),
IEE RIS EIR N R, IS B2k MTHFDI
MTHFD2 3 H Z 25 ¥k 5 CHD Wy SCH 3 & . Al
Haploview 4.2 {54 6] SNP A3 i Z 18] 1Y # 1A,
1#<0.8 & W] SNP {37 13 22 [8] AN A7 7E 35 B P-4 5[]
18 R DS T ey e Nl B =
o BUAE S I H A BRZH Z [R) Y oA o SR L2
F & 4k ¥ (generalized multifactor dimensionality
reduction, GMDR) Fll logistic [\l 5 1 43 #7 % [A - F&
A HAEH], ERARVA G2 U TE LT,
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il AR AE 2 B I LA E A St E X 22 %t BB 4 MTHFD1 #1 MTHFD2 & & i &=
(P<0.05). FEIRZ:2NE MM, XERFKAIEHRN  Hardy-Weinberg L& 16

IR R AT X B8 26 MTHFDI 1 MTHFD2 3£ [ % Hardy-
Weinberg SPGB FR 2~3 ran, X RREE
51 EHENTRANELSENEE  (a (%) ] MTHFD1 Fl MTHFD2 3 X 1 13 /37 15 1 56 (R 74 43
- XA Wbl 5 Y75 & Hardy-Weinberg - ffif 22 (3 P>0.05) ,
2t =740)  (meog3) 2T P e I R AL RATIOREAI R
BN AERS (%)
<35 635(85.8) 595(87.1) 0516 0473 K2 BEMTHFD1ERBSHIRRRE
>35 105(14.2)  88(12.9) 3188 48 Hardy-Weinberg &0 16
JEAEH FEPRI7 XTRRZH () Al () PfE
I 338(45.7) 178(26.1) A (. 1s1950902(GG/GA/AA)  274/363/103  315/306/62  0.322
A 402(54.3) 505(73.9) 1s2236225(GG/GA/AA)  495/219/26  420/238/25  0.770
TR 1s2236222(AA/GA/GG)  458/247/35  375/248/60  0.818
T 012 98(143) 1s11849530(AA/GA/GG)  346/297//97  308/269/106  0.100
—_—" 144195 2824153 1s1256146(GG/GA/AA)  571/158/11  549/123/11  0.985
o 15471 <0.001" 1s2236224(GG/GA/AA)  393/297/50  342/296/45  0.543
R 246(33.2) 19628.7) 1s1256142(GG/GA/AA)  215/361/164  111/385/187  0.593
%?iif*?&UL 3dl@e.1) 10715.7) s34616731(TT/AT/AA)  547/180/13  530/139/14  0.682
iz o5
<5 211(28.5) 544(79.6)
6~10 319(43.1) 100(14.6) ®3 B3R MTHFDZ_%EE#@’F NER
ets N 19.060 <0.001" Y188 £H Hardy-Weinberg F & 16
iz 14119)  226.2) FH PRI 55, XTREL () A (fF)  PfE
FERAEEFRES 709 464) 31050 <0001 s7ST1842(GG/GA/AA)  337/323/80  305/333/45  0.843
1s702466(CC/GC/GG)  472/237/31  414/229/40  0.856
AT e I GO MO 1s828858(TT/TA/AA)  S80/152/8  537/137/9 0575
LRI 304)  25(3.7) 19.508 <0.001 1s828003(AA/JAG/GG)  470/233/37 433120743  0.249
ISRV 52 689.2)  79(11.6) 2167 0.141 1s1095966(CC/CA/AA)  259/368/113  270/325/88  0.343
AR BRI 5 3(0.4)  23(34) 17.373 <0.001
2:?‘: i{@i jzzi; lzgz - ngi 23 % MTHFD1 R MTHFD2 B 5 1 5 F
T A e BB 23(3.1)  67(9.8) 26.924 <0.001 L CHD BIKEX 53 4 )
TR 5 1l e 5 17(2.3)  46(6.7) 16531 <0.001 AR MTHFDIAI MTHFDZ%L]S/]\@‘Q%
[l 2 R E 74(10.0) 140(20.5) 30.635 <0.001 ‘SNPE%ﬁC‘P‘ID RESISILTCES ﬁn%‘LNS%K o fE
il 27 151 sl 13(1.8)  59(8.6) 35.015 <0.001 TR 1RGO LB 2 A A S R
Bl 2P R R P 687(92.8) 577(84.5) 24.996 <0.001 AW ERE AR MTHEDI 2 A 151950902,
Bl 27 4] = 3l A 162.2)  50(7.3) 21369 <0.001 rs11849530 Al 151256142 {if xi Jo MTHFD2 X%
12 300 ol 5 A 265(35.8) 357(52.3) 39.104 <0.001 1s1095966 (A p{ 9 Z2 35S TU CHD £7AECHK
FEI 2 A 54(7.3)  88(12.9) 12.342 <0.001 FENL R 151950002 [, 547 AA JEDH R 9 BE5%
R 201k 5 496.6) 37(54) 0907 034 ST GG RERAIA L, 1% CHD B XU i 2 R A
FIZE R 5 il 53(7.2)  135(19.8) 49.206 <0.001 (OR=0.57, Q,,,=0.040) . %N AW EHERIEY (OR=
FEI B30 e % 2 45(6.1)  86(12.6) 18.011 <0.001 0.62, Q,=0.048) HIIPERLTY (OR=0.78, Q=
@fﬁﬁﬁ%ﬁ%%ﬁm 516.9)  90(13.2) 15.718 <0.001 0.040) ﬁ\fﬁ%{f&?{ﬁCHD HJRE
) TE A7 5 rs11849530 |, #:47 GA (OR=1.49,

TE: azn R Fisher IR bas K Wilcoxon BRI . QFDR:O'Oll ) ﬁ GG ( OR=2.04, QFDR:O-O()z) g )ﬂ
A B S AASER UM L, 18 CHD By 2
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RN . ZA SR AR (OR=1.62, Q=  ®4 (%)
0.002) . FEtERAY (OR=1.71, Q,,,=0.009) Fihntk BN % logistic ZH % logistic
" . 815 53 B EVEPvii
B (OR=1.44, Q,=0.001) 55X CHD KU £7 S —— ‘
vt KH%EE OR P OR -
K. (95%CI) PlH (95%CI) ~ P Qoo
TE AV 1 151256142 |, #47 GA (OR=2.34, 1511849530
Qu:<0.001) B{AA (OR=3.25, Q,,,<0.001) JE[K A N
. . AA 1 1
B BESE 51 GG EER AU EL, 48 CHD By 2
. e & W 125 760 GA 1.02(0.81~1.27) 0.880 1.49(1.10~2.02) 0.011 0.011
HW . AL AR AR (OR=2.59, Qu, GG 1.23(0.90~1.68) 0.202 2.04(1.35~3.10) 0.001 0.002
<0.001) ., FEHEMER (OR=1.77, Q,,,=0.001) FI PR
PERERD (OR=1.78, Q,,,<0.001) 514t CHD X WA 1.07(0.87~1.32)  0.530 1.62(1.23~2.15) 0.001 0.002
S FE PR 1.22(0.90~1.64) 0.194 1.71(1.16~2.53) 0.007 0.009
ﬁ?’f?&ﬂ}%o . FPEREED 1.09(0.94~1.26)  0.279 1.44(1.19~1.75) <0.001  0.001
FE A7 11 151095966 1, #47 CA (OR=0.68, 1956146
Qu=0.032) K&K AY 1 2% 5 HEHF CC RE I AUAR L S
TAR CHD i XU 5335 WA o 2% (3 40 9 2 A A 66 1 !
- GA 0.81(0.62~1.05)  0.116 0.82(0.58~1.16) 0.263 0.263
= = ! }FU —
(OR=0.68. Qu 0'040)‘ Ao @i 2 (OR=0.78, AA 1.04(0.45~2.42)  0.927 0.52(0.19~1.40) 0.198 0.330
Qu=0.032) AR+ CHD A XU SR
BERIR 0.83(0.64~1.06) 0.139 0.79(0.56~1.10) 0.155 0.388
x4 BEMTHFD1 EF L7515 FK CHD BB, Pl A 1.09(0.47~2.52)  0.850 0.54(0.20~1.45) 0219 0.274
SRR 0.86(0.68~1.08)  0.201 0.79(0.59~1.05) 0.108  0.540
AR logistic Z [F 2 logistic 2236204
LIEY [l s
FEPRI7 8 ﬂ&ﬂg gl — I SR
4 OR JHEE( OR
. GG 1 1
(95%CI) 5 (95%CI) * P Qo
GA 1.1500.92~1.42)  0.220 0.82(0.62~1.10) 0.187 0.935
31950902 AA 1.03(0.67~1.59) 0.878 0.92(0.53~1.61) 0.767 0.959
AR SRR
oG ! ! SRR 1.13(0.92~1.39)  0.252 0.84(0.63~1.10) 0.206 0.515
CA 0.73(0.59~0.92)  0.006 0.84(0.63~1.12) 0.235 0235 BRI 0.97(0.64~1.48) 0.899 1.00(0.58~1.73) 0.988 0.988
AA 0.52(0.37~0.75) <0.001 0.57(0.36~0.89) 0.014 0.040 IR 1.080.91~1.28) 0382 0.89(0.71~1.11) 0.310 0517
K B 151256142
SAERAEL 0.69(0.56~0.85) <0.001 0.77(0.59~1.02) 0.065 0.081 SEp 0
Bt 0.62(0.44~0.86)  0.005 0.62(0.40~0.95) 0.029 0.048 GG 1 1
JMPEREEL 0.73(0.62~0.85) <0.001 0.78(0.64~0.96) 0.016  0.040 GA 2.07(1.58~2.71) <0.001 2.34(1.63~3.36) <0.001 <0.001
152236225 AA 2.21(1.62~3.01) <0.001 3.25(2.14~4.94) <0.001 <0.001
FE A FERIARR
GG 1 1 AR 2.11(1.63~2.73) <0.001 2.59(1.83~3.67) <0.001 <0.001
GA 1.28(1.02~1.60) 0.031 1.27(0.94~1.70) 0.119 0.595 AL 1.32(1.04~1.69) 0.023 1.77(1.28~2.43) <0.001 0.001
AA 1.13(0.65~1.99) 0.664 1.06(0.52~2.15) 0.871 0.940 JPERIRL 1.47(1.26~1.71) <0.001 1.78(1.45~2.19) <0.001 <0.001
LA 1534616731
SEPERIR 1.27(1.02~1.57) 0.034 1.24(0.93~1.65) 0.137 0.343 etk
Bt 1.040.60~1.83) 0.882 0.97(0.48~1.96) 0.940 0.940 ur 1 1
SRR 1.20(0.99~1.44) 0.061 1.17(0.91~1.49) 0.215 0.358 AT 0.80(0.62~1.03) 0.077 0.78(0.56~1.09) 0.150 0.250
0236022 AA 1.11(0.52~2.39) 0.786 0.62(0.25~1.54) 0.305 0.381
SR BLP A
AA . . BERIR 0.82(0.64~1.04) 0.106 0.77(0.56~1.05) 0.100 0.250
Bl A 1.17(0.55~2.51) 0.686 0.65(0.26~1.61) 0.351 0.351
GA 1.23(0.98~1.53)  0.073 1.03(0.77~1.38) 0.828 0.828
SR 0.89(0.70~1.07) 0.185 0.79(0.60~1.04) 0.086 0.430
GG 2.09(1.35~3.25)  0.001 1.53(0.85~2.72) 0.154 0.770
FERIAR R e VR L SRR R R 2 R GRS TR
BHEBDE 133(108-1.65) 0008 1.100.83~1.44) 0515 0644 I HAEREIREEA LG PG RAMEIE P WABUR: 20
GAST+ 2 A R vs BPAE TR s JRUPEAETRY . 4l G 9 AR Y vs B AR TR 4 4 T
FatAR ) 1.94(1.26~2.98) 0.003 1.51(0.85~2.69) 0.158 0.395 SUPERLR . GG vs Je T s BF A Y
JPERER 1.34(1.13~1.58)  0.001 1.13(0.91~1.41) 0.280 0.467

- 801 -



9524 % 55 7
2022 47 A

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.24 No.7
Jul. 2022

R®5 BEMTHFD2ER L7515 FK CHD BY<B%

BA K 2 logistic Z[H % logistic
S EVER: STy EVEF ¥
RIHEE OR Pl JEEE OR Pl Q. *
(95%Cl) (95%CI)° 1203
17571842
HE R TR
GG 1 1
GA 1.14(0.92~1.42) 0.241 1.12(0.84~1.49) 0.445 0.556
AA 0.62(0.42~0.92) 0.019 0.55(0.33~0.91) 0.020 0.050
SEPHARRY
WAHERE 1.04(0.84~1.28) 0.738 0.99(0.76~1.31) 0.963 0.963
BRI 0.58(0.40~0.85) 0.005 0.52(0.32~0.86) 0.008 0.040
JIMEREL 0.92(0.78~1.09) 0.324 0.88(0.71~1.08) 0.223 0.372
1702466
HE R R
(o[ 1 1
GC 1.10(0.88~1.38) 0.398 1.14(0.85~1.52) 0.384 0.384
GG 1.47(0.90~2.40) 0.120 1.81(0.94~3.48) 0.075 0.375
SEPRARRY
EPERR 1.14(0.92~1.42) 0.218 1.20(0.91~1.59) 0.195 0.244
[ 1.42(0.88~2.30) 0.151 1.73(0.91~3.29) 0.096 0.160
JIPERED 1.15(0.96~1.37) 0.121 1.22(0.97~1.55) 0.091 0.227
1828858
H R R
TT 1 1
TA 0.97(0.75~1.26) 0.839 1.00(0.71~1.41) 0.996 0.996
AA 1.22(0.47~3.17) 0.691 2.08(0.63~6.84) 0.229 0.573
SEPARRY
WA 0.99(0.77~1.27) 0.910 1.05(0.75~1.46) 0.791 0.989
BRI 1.22(0.47~3.19) 0.682 2.08(0.63~6.83) 0.228 0.573
JPERAEL 1.00(0.79~1.26) 0.997 1.09(0.80~1.48) 0.585 0.975
1828903
HE PR 7R
AA 1 1
AG 0.96(0.77~1.21) 0.755 1.09(0.81~1.46) 0.577 0.577
GG 1.26(0.80~2.00) 0.321 1.48(0.79~2.78) 0.219 0.420
SE AR
A 1.01(0.81~1.25) 0.964 1.13(0.86~1.50) 0.385 0.481
[ AR 1.28(0.81~2.01) 0.290 1.44(0.78~2.67) 0.249 0.420
SRS 1.040.87~1.24) 0.656 1.15(0.91~1.44) 0.252 0.420
151095966
R R
ce 1 1
CA 0.85(0.68~1.06) 0.151 0.68(0.51~0.92) 0.013 0.032
AA 0.75(0.54~1.04) 0.080 0.67(0.44~1.03) 0.068 0.085
SEH AR
BAERIE 0.82(0.66~1.02) 0.077 0.68(0.51~0.91) 0.008 0.040
BRI 0.82(0.61~1.11) 0.197 0.83(0.56~1.23) 0.356 0.356
JPERAL 0.86(0.74~1.00) 0.055 0.78(0.64~0.96) 0.019 0.032

e PR L B ORI b 2 A G R SRR R T
TR AR IR R BRAL IE (Y R AR PEJE S RN A IE P PR .
G SR A A T vs BPAE Y s BRI . UG S8 v B A T 4 S0
T AR Al G oA vs 24 B T vs BPAR TR

24 EHAFERBERSH
AN M o M oo, B 2E MTHEDI il
MTHFD2 3P 5 B FEFE BN (£<0.8) ¢
13/ SNP A HE R T 34 B AU (Block) (&
1) SNP A 58 Bl SA5 U AE 2 20 (8] (%) 43 A7 15 50 40
F 6T/~ , Blockl WAL F 3 i : rs2236225,
152236224 11256142, FRL 4 FHEAATRL . G-G-A |
G-G-G. A-A-G F1 G-A-G, H:+1 G-G-G (OR=1.86,
95%CI: 1.53~2.26) . G-A-G (OR=1.35, 95%CI:
1.03~1.78) FAAEHY G A48 CHD RS (Q,
<0.05) ; Block2 N £ & 2 N7 A5 . 1s1256146 Al
1534616731, L3 FPEAEHAL . G-T. A-A. G-A;
Block3 N £ & 3 4~ fif 1 rs828858. rs828903 Fll
157571842, PR 4 Pl HLAE L . T-A-G. T-A-A. A-
G-G. T-G-G.
25 EE-EREZEEASH

iz I GMDR 43 #7123 MTHFD1 Fl MTHFD2 %
13/~ SNP A gi [ i 2 HAER, 25 R NER 7 Fis
2N (rs1950902., 152236222) ) — B 32 B AR
H . 3 (151950902, 151256142, rs1095966)
9 B 22 HAE AT RE 55 CHD A4 & A XU 7778 S 156
(P<0.05). KM logistic [F1H7 538 _E3A& 347 551
T A EHAEH, N BEE rs 1950902 13 1 4 3 K
B GA+AA ., 1s1256142 v /5 # 4 3E K A GG,
151095966 13/ 5 % 417 FEH K CC (OR=0.02, 95%ClI:
0.01~0.12), A K rs1950902 137 s, 4741 £ [ B GA+
AA | 151256142 {37 S #EHF FE I GG L rs1095966 17
S L B CC+CA  (OR=0.32, 95%CI: 0.14~
0.72) ] g FEAK F A% CHD /9 XU (Q,,<0.05) ,
U

151950902
2236224
rs1256142
182236222
1184953
rs1256146 |

_

=
ozl =

~
(=3 @

" S

i =]
~|§_ s

g

m?%

5
n

rs3d616731
702466

~ i rs2236225

(3

1 MTHFD1 %1 MTHFD2 & B & i s & $ A 18
] FIp 2L HERSR A RS DU AR, B IR
{37 1 2 I AN B o AR T (i DAy 8 BN P A A 10 L
WA, HEIET 100, SR PIALE Z ]SRN T3 B s ;. i T
0, DU 7R WIS i 2 AT e sisy , IV 1) Ty A% Pl HE
Ji B 1~ 13 3R MR T B R rs 5o
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%6 SNP LR S ERTERGI AT BAR 2B R
LRI B Xﬂ:iiif & ’ﬁgf & e OR(95%ClI) P Qi
Block1 G-G-A 459 542 19.521 1
G-G-G 26.4 16.8 38.777 1.86(1.53~2.26) <0.001 0.003
A-A-G 17.3 19.6 2.560 1.04(0.85~1.27) 0.697 0.697
G-A-G 8.9 7.8 1.160 1.35(1.03~1.78) 0.033 0.050
Block2 G-T 85.8 87.1 0.990 1
A-A 12.0 9.9 2.999 1.22(0.97~1.55) 0.097 0.194
G-A 2.0 23 0.312 0.88(0.53~1.47) 0.621 0.621
Block3 T-A-G 46.9 476 0.145 1
T-A-A 31.9 30.2 0.933 1.07(0.90~1.27) 0.426 0.702
A-G-G 10.9 105 0.093 1.05(0.82~1.35) 0.702 0.702
T-G-G 9.1 10.1 0.723 0.92(0.71~1.19) 0.533 0.702
R7 MTHFD1# MTHFD2EH i S 822 E/EAS
(A=E¢ R YIZFEA TR MREEAS A TR P 28 UK I 1 — it
1 11256142 0.5629 0.5616 0.0107 10/10
2 1s1950902_rs2236222 0.5918 0.5800 0.0010 10/10
3 1s1950902_rs1256142_1s1095966 0.6200 0.5588 0.0107 6/10
R | RO R h 2 R G R R TR R
%8 MTHFD1# MTHFD2 £ B = 18] 32 B 4E FA i logistic B3 43 4
frri 1 7 55,2 {753 OR(95%CI)* P Quor
151950902 152236222
GG AA 1
GA+AA AA 0.69(0.48~1.00) 0.049 0.147
GG GA+GG 0.88(0.52~1.49) 0.629 0.944
GA+AA GA+GG 1.06(0.76~1.48) 0.735 0.735
151950902 151256142 151095966
GG GG cC 1
GA+AA GG cC 0.02(0.01~0.12) <0.001 <0.001
GG GG CC+CA 0.42(0.19~0.94) 0.034 0.079
GA+AA GG CC+CA 0.32(0.14~0.72) 0.006 0.021
GG GA+AA cC 1.09(0.52~2.28) 0.818 0.818
GA+AA GA+AA cC 1.58(0.81~3.05) 0.178 0.311
GG GA+AA CC+CA 1.26(0.65~2.43) 0.492 0.574
GA+AA GA+AA CC+CA 0.70(0.37~1.32) 0.270 0.378

TE: TARER VR BOR LA 2 e A i B IR 2R R RS R R AR B 7 R IR PEUGTS- BIAALE PIE.

3 itk
CHD 2 JL B HEK P LA 12 T K

NFETIA (AR P BIEGERE S I R A g R G S
(4n MTHFDI, MTHFD2) 3245 748 CHD
(R CER AT SRy ST T 2 A2 A Ay v KU A (AR B2 (LR
SRS o HH FT A OB 5 £ ) oG TE R L

MTHFD15EH 2 2515 CHD % A KU (1) 06 1
W R bk2k MTHFD1 6N Z2 251 57X CHD XUBS: Y
IR I IAT IR A UESE B T3 A R o Cheng 55 ™ &
AL MTHFDI 3EH 152236225 v 5 2 855 R
CHD fA1EA Gt # i L OCHK, Jf HAgih, CHD
ALY BE R BA BARAY i 12 K P K48 e 9 I 7 )
B DS RRVE E , 33X A URAT 0 2 ) 71 S5 90 0 ik
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T BESE 12236225 13 R Z BRI 48 CHD A& 2E
WY A M R, AR R kMR
MTHFD1 3 152236225 13 s 2 4854 5 74X CHD %&
A XU B OGHK 55 Song 45 ' Fl Christensen 45 ' Bff
FREER—E A, AT L IEESE MTHFD 3
1s1950902, 1511849530 il rs1256142 {3/ st 2 2514
5518 CHD fA 7 A it 2 B LA K HE, 5 Song
GRS R B, AR A RGE T MTHFD2 %
K28 S5EEMXHK™, HAMMEXT
MTHFD2 3R 2 2515 CHD SEBC TS

AHWFFEAHT T BE 5 MTHFD1 A1 MTHFD2 55 A
13 7 A5 (151950902, 1s2236225, 152236222,
rs11849530, 1s1256146, rs2236224, 1s1256142,
rs34616731, 17571842, rs702466, rs828858.,
15828903, rs1095966) 1 SNP 518 CHD (1) 51K,
g8 WL W, B 3 MTHFDI % [N 1s1950902 .
rs11849530, 1s1256142 {vi 5 M MTHFD2
151095966 137 551 2 851 5 0 CHD FE7ECHK, K
HWEEE] MTHFD1 K4 rs2236225 417 15 5 148 CHD
AU 2 (R B S AR O, PTRE R TR AREZ
1] B 8 1 22 S s A, A T 2 I i — ) 780 2 e
iR 2 A % CHD 4550 B (1) Fp SR AR TR 2ol P A
58 CHD £ WAL B A s A TR, FRATTA 41
M5 CHD W2 58} 3% MTHFDI, MTHFD2 3t A
LM RIS, BRI, AR E K
— BB M A WA S BRSO HOCTREE
MTHFDI, MTHFD23H 23505+ CHD JCHkbE:
M SCRRAT SR A PR, FF EE R gk — 20 | S WA (%) i i
SRR AL

AW AESE R 55055 1 e oAb, 13460
ST 3R AL, Block 1 H Y BALA Y G-G-
G M G-A-G EHG I 7L CHD WX . 2805
AN CHD HA Z2 5L K st AL i IR IR, B 1Y &
AR T2 R SRR A5 R . [R5
[l 2 i) B[] — 3 PR AS Rl 47 o5 10 0T 6 38 2k AR B4R
SEMBIR R R R, AT 20 T 5L -JEH 2
A HAE R, 5% A8 S ) B SR PR JC 1k
AER LA IR R =, HEOC TR R A - LK A2 |
YEFIXFAX CHD S i i g8 /0, HAS R ORI 9
Jr RN S r R 7. AMREH T
GMDR Fl logistic [A] 5 53 Hr ik A - 5 [ 1% 52 H.AF
M, 88w, 2400605 (MTHFDI 151950902
MTHFDI 1s2236222) W) —Br 28 BAEH .« 3 M7 s
(MTHFDI  rs1950902.,  MTHFDI 151256142,

MTHFD2 rs1095966) ) B¢ HAE H 7] fig 5 CHD
() R HEAFAE DGR
AW FRAFAELL T IR R 5 —, ABFgE &L
= B Ry Stk 1 % BRAJF 5T, ] 5 DR 19 7
T JBi A WS S A 5 %o 2 B L e £ 1 2 1 A R O 2
BENEGEE, TTRMAERCHA; £, BT
CHD JLZE 2 — M AHXTREIR Y HE, AN 7] fig i i bl
UM R B SE X 52, BRI HiEHE T —
KEP, SR MICREA D5, 5=,
T FE A & BRI, A BF 58 KR X MTHFDI
MTHFD2 3£ R 2 354 5 AN 5] CHD MF 7Y ) SC R iE A 7
A
ZE LTk, AR RN, BE2E MTHFDI A
11950902, rs11849530. 1s1256142 fii 5
MTHFD2 %5 1s1095966 37 15 i 2 2545 5 748 CHD
FETEHE, MTHFDI. MTHFD2 3B A 5 0 1 i o
f5# (G-G-G f1G-A-G) 574X CHD I & 4H
Ko MTHFDI, MTHFD2X:H 247 5 (MTHFDI
151950902 . MTHFDI 1s2236222) —/38 HAEH .
3 4 fii 5 (MTHFDI 1s1950902, MTHFDI
151256142, MTHFD2 rs1095966) ) B3¢ HAE T
Al 5 X CHD 1y & A RS A7 7 OC 16 o KM,
MTHFDI, MTHFD23EH 35448 F52 0 CHD &A=
PIVERIPLTRA AN AT, ARib T T e B 297
HBEFRER: TAANELEZALAEMTA &
»R
(& % x #t]
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