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Effect of Parental MTHFR Genotypes on Offspring NTD Risk

ZHU Hui-ping, LI Zhu, DAO Jing-jing, ZHAO Xin-rong, ZHAO Ru-bing
( National Center for Maternal and Infant Health Care, Beijing Medical University, Beijing, 100083, China)

Abstract: The effect of parental MTHFR genotypes on fetal phenotype of NTD is studied. It was designed as

group matched case — control study.

Venous blood from both cases and controls were collected by dry blood

spots. Genotype (C677T) of each sample was decided by PCR — RFLP method. When the genotypes of father and

mother are compared separately, no significant difference is discovered between cases and controls. On the other

hand, when the mutant allele frequency (T) is computed for father and mother together, it is significantly higher

in cases than in controls. Higher probabilities of the offspring being homozygotes (TT) , higher the risk for NTD

occurrence has been observed. It is concluded that genotypes of MTHFR for both father and mother have the

same impact on NTD occurrence of their offspring . It is the pair of mutant allele(7/7) which transmitted to the

baby from its parents that increases the risk.

Key words: MTHFR ; neural tube defects(NTD) ; case-control study

Efi%:-1U»0DTE "NTDEC- ¢2 AE, RCOAU" 2061 ONTOZE
ECO»x§ °71a200 22 ££COA" «00E@°T» - %300EQ121 -
x+0ApAKAL0 £0D  %OTEAE:- YEC NTD pAd@020-000@
O» j BhUAGA” £FATTNDY:¢ TAEYEBTEAO°TI NTD - CEG¢EAU
ECT 1y” UD» %31 T22» %0 %OECEAEE2» XA £5, 10 — NCYix
»UEACA0TEa»10-A £ MTHFRET R»~ 5, 10— NGYx»UEA
Ca0fEa»10-3E18AUXTO-02pAYx»U10T4 T35 — Yix»ll
EACAOTEA i EMTHFR »000uU 677 T»CEUOEAT2u¥°EUOES
Ta1-DOT»U& "single nucleotide polymorphism, SNPEEAU
E1A_ »TRO%UpTEfE, AT»paT2°0axag CEE+E»U00AUAE

x0+aA80» | 0+0°+E&E  alafByt  AT»PAT2DPTUAXAE TEO

EQ, AEOFUED999 — 09 — 22£BP»PEOEUED999 — 12 - 06

E+£-+aA80»  6GO°+EE "valf8- AT»paTal-DO0pA - 0% &
0U00x82701 '£A; CoONODY:, T2 AyTOO0NDY: %4010
Ev -0 AT»papA” o OTT»+a08 NTD pA-¢EG 20U T3YE
N§1gAREQR OuT2 3.57 ~ 7.20i £x%NDY¢ pAA; uAGKOUO!
OA - OxOEUTTNS - 1o~ 1hePPOA” «A+DD2 N§NDYe E-1%10 , |
A, MTHFR »0007a1-D000°6" UERAY%-1U»0DTUAOA” «Ox
.PPOOPAX+0A £

1 NP % -% -~

1.1 NpygEevs
2EE j 3ExéA¥AauAZ{ AyT000NDY j EA¥AE00ED°UA™

»UBSTTAG ERG%OX0E» ¢ EN§»UHB "39800130£8 T 104G ° 863 FTA: »U%E 863 — 102 — 10£0

x+0RYOKEEOT»UEY (1970 — ) EAGEQP++EEE3OE  £42E N £x OpER+DD2{ NS £



286 0A

"« HEREDITAS (Beijing) 2000

22 %1

L %Ae-0AaAeAa°TudCa £
1.2 NU#%AGE-

AQOA Saber E i%p¥eDPNU¥A s LAYEERTINEE®XY,: o =
0. 1£4iNéePSAU 1 - B = 0. 9£-RjAy0e000+EAYY T2 1£°
2£000»10-0_%T20» _62jAyE=?jAybe 36 TOE0000AEU
7210i£
1.3 %1016

NTD , , A, xEATA” x0°0++ 0&%-°1%-EOD 26 , 6EDTQ
L %0x £ 0CEUE1000T2Tal-pu@CeEUOYAE - C NTD 0l
wA, A, Er2E0% b 36 10 NTD , LA, °T 89 101000, ,A,
HATAOUN2+8+% 22§ Ayxé0PEUOY TPAOYC AAEA»ODTUA 27
O£EUOYYLOUANPA 8 TO£RUOYAOAG30PA 1 10j£2Ayxé
AT-%, A, 2690 (72.2 % )E~++-% A 1090 (27.8
% )ENOO0xEAT -1, (A_ 6570 (73.0% )E+-%, A, 24
10(27.0 %) i£ 2jAyxé_ ¥%A®-0AaAeAa0U 30 E&OOTA 20
EGOOETOR 34 Ay (94.5 9% )£-80 E&%°00ETOR 2 Ay (5.5
% )£4000%é _%:A® - 0AaAeAAa0U 30 EEOOTA 20 EEOOETOR
84 Ay (94.4 % )£30 E&%°00ETOR 5AY(5.6 %) if¢Evl
AvxéYau@Ceel - 0AaAeAE - 02V¥UCA £
1.4 [I3Y£-0T6

OA SPSS For Windows 6.0 I3%EET%pOT Saber ET¥p
Y%oDDOOTAT3YE -OTOEC (1) -0+82E%T,  CxOTA_ CxpAEE
A6, DPO»UOODTE-YEEE OR OuCT 95% ¢ EDACEY.AE~oDD
Mantel — Haenszel %> %INEE» (2) +E%T, A EATOE%E«IA
HAEEAG . DDOUET»»U00AUAEOU2 j Ayxé°T000xéV:apA2T
O1£»(3) O+%OUEEAAYxE A, ¢EAUEGOY ¢ OTI»+aT¥ U
CAAEPAEOU £
1.5 »U00PI%i24

PCR - RFLP -%-"£8yTDOAD2TOOTATX[ 1] £
2 ND % %a 10
2.1 2jAyxé°i1000xé, Cx/ A Cx»U00DT113ELEPA
+E%T

-0+0+E%12§ Ayxe0e7000x€A, CxOT ,  Cx»000DT111
SE+EE-%0T %0 T00D02T0T (A_Cx: %?=0.501£~P =

1 2jAyx6087000xéA, CxOT , _ Cx»U00D 1 113E+EUAENT
»U00DT oYk
Oy3£pl  00°TBI ¢ oTi»xapl
W(%)  n(%) n(%) N(%)
NTDA, Gx 11(30.6)  17(47.2) 8(22.2) 36(100.0)
10004, ¢x 33(37.1) 39(43.8) 17(19.1) 9(100.0)
NTD, , Gx 8(22.2) 17(47.2) 11(30.6) 36(100.0)
11000, , Gx 27(30.3) 48(53.9) 14(15.7) 89(100.0)

0.788E»,Cx %= 3.642£+ = 0. 162) EA%x&%A,  CxOIA,
Cx»000DTPALL3ELE2T012»TO08 +1 1£QF
2.2 2jAyxéci000xé, A xUT»+AUET»»U00AUAEPA
= |

OE£1 2 0D¢E00¢, " 36£-NTD , , A, UET»»U00FUAET

50.7%£-9000xéT2 41.9% £-pOR2T+30DT008DO0A0EE~
¢EOOETT22jAyxé A UET» I»+a»U00&PAE  ROUTO00%E
LALGE

2.3 2jAyxé087000xé, A »U00DIxEOTpA+ERT

12 2jAyx6089000xé, A, T»+ApET»»U00APAEPALELT
I»+4UET»»000Ey  E%E«T18xUBy  UET»»U00ApAE
ACx . Cx Ok (2n) (%)
NTD, A, 34 39 73 144 50.7
1600, A, 73 76 149 356 41.9

Z%iNé: P <0.1if

+1 3EC°7 207 (413D, A, EUE«I&Ta3ET2" (T I»+4
HAGEAUDO | AAE»® - OPEYYEEE+EOU+E2¢YeDD TO0gDOY:
Néj£

O+HOVEEAAYxE96” (¢ EAUEC™ ¢ OT T»+apA  AAE.

13 2jAyxé°l000x€°6” (T2" OT I»+apA  AAEPALELT
i»ta AAE NID 1000  OROu 95% CI pou
0 17 49 - -
0.25 9 21 1.24  0.48~3.21 >0.05
0.5 7 18  1.12  0.40~3.15 0.05
1 3 1 8.65 0.84~88.83 <0.05

2iAyxé P= (17x0+9%x0.25+7x0.5+3x
1) /36 = 0.3402

1000xé Py= (49x0+21x0.25+18x 0.5+ 1x
1)/89= 0.1713

POR+EOU: P/ Po=1.99, EPA+C6 GEC” ¢ OTI»+4
JAAED% 6E-CEU NTD pA-¢T0p0020% 6 £
3 10 AU

%iABA” £-100U0 MTHFR 0& NTD @TupANDY: + A
O%A” 0%Y1a 2 -7 £00 TaNDY%: TORYENTD | A E«-% MTH-

55" s

Coj ¢OAaABAANE»T 0000EDY:aPPAE ; BOF00COEH¥YA - OTO
A, Cxol , _ CxpA»u00DTE~%A10TOE%%UTPTO0eD02T 01
(P> 0.1)E¥«, A E«-1%TOUO»£S - 0To£~¢TO NTD , |
A, xUpAT»2ApET»»U00AUAE (50.7% ) ,ROUTO00xé
(41.9%) (P <0.1)EA&E%OU, A OA” « g 1¥TUpAPET»

»U000D I»+APET»»U0OPAEPAE EAU  ROUOY3ET¥IU £



50 Oi»UBYUEES A, MTHFR »U00DT90°6” 0 - CEGERY%-1U»0DTUAG T 287

BESA

. A »000DT0PANOO EAUpAXECT - BEHESEOU MTH-
FR »U00 T»0U3EEYETAETEATAUETEITRE-Cx ™ (%« ETOT
O» 16E%E« TAETPAUE T»»000 "« _ox0 " GpA AAE T2
509%£90x07 0, 618A" EuEA" %0, , CxCTA” x0A | CxpAPET»
»U000DT-UE0AOA £, | A, 2» T-PUET»»U00xE°T - hERELOH
“UGEAUEC” ¢ OTT»+apA AAEVOT 4i£

LU LA EGOY” ¢ OT I»+al¥TupA  AAEE- - O+dYEES

14  2j»000D108°67 0" ¢ OTI»+4, AAEPALZT

A, »20081 067 GEC” ¢OF [»+ayh_AAE

%ly3£ 0
O» -OY3EED» - 00T I»+4 0
Ox -HOY3EED» -1~ OT I»+4 0
%T200°T I»+4 0.25
O - 1hO0OT I»+4£0» -1 ¢ OTI»+4 0.5
%2 ¢ oTI»+4 1

2 Ayxé°11000xé A, ¢ EAUEGOYPA” ¢ OT T»+aT1¥00YxU
T¥NUEYPA+EAYE- ¢T02] AyxéT2 34, 02% £~1000xéT2
17.13%£6°0BECOO0RKA 2 £9 (P < 0.05) £ 080»%Aal
TAELECT¥UPA ™ ¢ OT I»+8»0 I»+APET»»U002AECUO T
NTD Ox , DPOpAO+%00-00 j £ T¥TUpA»U00ECA™ x00U , ,
A_£58C00NO2 MTHFR »000uU 677 T»CEUOEAECO» 6 R
TE+£EQUATAT-DOT»pa ' E-2»0xEUTate» - %30°TiTg - ¢

EGT»+&EE000£-, A, E«-%huA»000T096” G- CEG NTD pA
-GTO0PT-PEOPO2AX+0A £, EOOETT2EA A Ecc-% «pY
LB T¥TUPAO» O T»+AUET»»U00EC NTD - ¢EGPAOA”™ «00
EGORO» £

2T ¢¥% TA Txgo

[1]  Frosst P, Blom HJ, Milos R, et al. A candidate genetic risk factor
for vascular disease: a common mutation in methylene — tetrahydro-
folate reductase[J]. Nat Genet,1995,10: 111 ~ 113.

[2]  Whitehead AS, Gallagher P, Mills JL, et al. A genetic defect in 5,
10 — methylemetetrahydrofolate reductase in neural tube defects[J].Q
J Med, 1995,88:763 ~ 766.

[3] van der Put NMJ, SteegersTheunissen RPM, Frosst P, et al. Mu
tated methylenetetrahydrofolata reductase as a risk factor for spina
bifida[J]. Lancet, 1995, 346:1070 ~ 1071.

[4]  de Franchis R, Sebastio G, Mandato C, et al . Spina Bifida, 677T -
> C mutation, and role of folate[J]. Lancet, 1995, 346:1703.

[5] Ou CY, Stevenson RF, Brown VK, et al. V677T homozygosity as-
sociated with thermolabile 5, 10 — methylenetetrahydrofolate reductase
as a risk factor for neural tube defects [J]1. Am J Hum Genet, 1995,
57(suppl) : A223.

[6]  Posey DL, Khoury MJ, Mulinare J, et al. Is mutated MTHFR a risk
factor for neural tube defects[J]. Lancet, 1996, 347:338 ~ 339.

[7] Oi»URAEAT OR . OPLUEE MTHFR »U001aT1-DOOEER%-1U»GDTOA «
0x,DB0[J1. OA” «£3000£32(4)£236 ~ 238.



