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Methylenetetrahydrofolate Reductase (MTHFR)
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The Associtation between Methylenetetrahydrofolate Reductase Gene Polymorphisms
and a Risk of Spontaneously Aborted Embryos

Nick-Beom Jeon'2*, Seung Il Jiz3*, Seung Joo Shin', Sun Hee Cha', Dong Hee Choi', Dong Jin Yim?3,
Sang Hee Park?, Suman Lee, Sang Hwa Lee®, Jung Jae Ko?3, Nam Keun Kim?*

'Department of Gynecology & Obstetrics, 2Institute for Cinical Research, > Graduate School of Life Science and
Biotechnology, *Functional Genomics Lab. of CHA Research Institute, College of Medicine, Pochon CHA University,
Seongnam 463-712, “Genetics Lab. of Infertilty Medical Center, (HA General Hospital, Seoul 135-081

Objective: This study was performed to understand the influence of the methylenetetrahydrofolate reductase (MTHFR
C677T and A1298C) genotypes on the spontaneously aborted embryos.

Methods: DNA was extracted from tissue samples of 95 spontaneously aborted embryos and 100 samples of normal
children randomly and 449 samples of normal adults were selected as the controls. MTHFR genotypes were determined
by a polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) assay.

Results: The aborted embryo group had higher frequency of MTHFR 677CC type (p=0.014) and lower 677CT type
(p=0.063) than the controlled child group. The frequency of MTHFR 677CT type was drastically lower than that of
controlled adult group (p=0.032). In the MTHFR C677T/A1298C combination, 677CC/1298AC genotype of the aborted
embryo was significantly higher (p=0.034) than that of controlled child group, but it was not statistically significant in
controlled adutt group (p=0.063).

Conclusion: MTHFR 677CC and MTHFR 677CC/1298AC genotypes may represent genetic markers for the risk of
spontaneously aborted embryos at least in Koreans.

Key Words: MTHFR, Abortus, Polymorphism, Homocysteine

A DA oF 1~5%5 folate reductase (MTHFR): 5,10-methylenetetrahydro-

W el gt TR o)
] waA4] g Ase & folate = 5-methyltetrahydrofolate= 1 $HA|7]HA|, ©]

sk, ol Al

40~55%°l FLE 7 HIoe EF TRAZH) 8717 ZRAZHRl AlgEe dEeds &
¢l (homocysteine)?] ¥ A5 W AA4ta & Aehe tirlabgel #e3t}t, MTHFR C677T 75
A7y ok S H T2 5,10-methylenetetrahydro- £ opui=At 2Ehd (alanine; A)°] ¥ (valine; V)

FRAAAL A2, 9463712 A= AAEA FT oFREE 3519, LHATE oAt B A SdTa
Tel (031) 780-5762, Fax: (031)780-5766, e-mail: namkkim@naver.com or nkklm@cha ac.kr
*These authors contributed equally to this work

-61-



MTHFR Polymorphisms in Spontaneously Aborted Embryos

1=

S = MTHFR A1298CE SEFEI o E (glutamate;
G)7} 4Ehd (alanine; A).2 ZHz} Wdle] §49)
AL 20~50%27HA] Fo =P}’ o]z Qs 38
Alz=Ello] HE|lQdo 2 AfH A it A7 3}
o] T A2 <lo] Aol HHHCES 0|2 13t
5 SEA2ERIY ke s9As, ATAA,
A HAZ NABAES, Bukzr)dby, Rk
B T HEdA o, ofge] HHE Xl fake]
Ade F7HgE Rarh Qo wd
£9) Isotalo 52 MTHFR 677TT &% o]3 o]
fetal tissuedll Al -FJ3HAl L AHE BH3lolon,
5148 MTHFR 677TT/1298AA & 677CT/
1298AC 233 MTHFR C677T2} A1298C B4
o] &Y REIt FolstA EA vebdrE A}
g BuEgnt, E3 Zetterberg 5°2 MTHFR
C677T 2 2}¢} transcobalamin (TC)] A=<
238 9] MTHFR 677TT/TC 776GG 33} MTHFR
677TT/TC 776CG &<l RIx7}F FoJ3tA =4 YEk
v AHS B vl gl

aog, B dAFoMe @=le) fatel 23
SAAE dde= st {itol AF4le] MTHFR
22 EQHol7E frake] ARAY 8RloR #gs)

=4S Yoknnd AEsgi

Zetterberg

O 3 giy
1. APohy
1999\d 62 HE 2002\ 29714 FTHAEF-Y &
A AT 2 bR Aol std A
oA Al 205 ool AAfATE FAkel 22 95
AAE Aoz 35on, gxzadd F4el Lo}
FollA F2RlZ AAF 10083 AAkel Aol 4497

o]

=

27} oz et
2. o1ty

1) MTHFR %! TSER |RTXI 24

DNA £+ DNA 5Z7]|E (extraction column,
QIAmp blood kit, Qiagen Inc., Catsworth, CA, USA)®]|
ozl AzAte] TREZ wlElA] Fhrle] E ool A
F=3 WPT2RE 22 3gith MTHFR C677Tw
MTHFR 6779 ®7|& 38l BES ZZ 317

T=E

-62-

A& AA] M E (primer set)] sense primer (5-TGA
AGG AGA AGG TGT CTG CGG GA-3)%} antisense
primer (5-AGG ACG GTG CGG TGA GAG TC-3)&
AF&3}+a] GeneAmp PCR machine (Perkin Elmer 2400,
Wellesley, MA, USA)2.2 FZA|F o™, MTHFR
A1298C= MTHFR 12989 ¢7|8 I3l HE&
FEZ37] Y3 AEA AE (primer set)?! sense pri-
mer (5-GGG AGG AGC TGA CCA GTG CAG-3")¢}
antisense primer (5'-GGG GTC AGG CCA GGG GCA
G-3"E AHE-8}o] GeneAmp PCR machine 0.2 ZZ
AR FEE GHE)A MTHFR 677C->T o)
= & 4 & AFAL Hinfl (10 unit/reaction
mixture, MBI Fermentas, USA)C. 2 37Col| A 3~4A]
7b B9k BalEsih A (Ala) HEF-AR A Hojn
198 bp WH-E Hinflol] #-35%] %= ¥FA, V (Val)
HHFHAAA s dojzl 2 ZHol9 gHEL
175 bpot 23 bp GHo 2 RajEQrt o] dHAE
2 3.0% o7tRA AR Hrdse &
mide (EBn)& 4jto] Woldels
MTHFR 1298A->C E¢o]d ]
GHES HolE AAE F s FudHl (10 unit/
reaction mixture, MBI Fermentas, USA)S AF8-8}93 T},
AT THEL 25% op/tES AME A7]EE5 T
EtBrZ Aiate] #2313t MTHEFR 1298AA %

138 bp2e] TH-&, MTHFR 1298CC &2 119 bp
o] dHo g 77 HEEh

o] Al
RSha |

[e]
L
o)

etidium bro-
1

8}0Aiq_.16,l7

Zz4

3
5)
7

A
T

o
<
KeB
po.

L

FEA2HQ 294 MTHFR 32k
old Hlx o] Fo)X ZAAL Fisher's exact test
3199 01, MTHFR C677T%} A1298C
ZFYol didt f9/42 ANOVAE ©]
3}

5
&3te] A4 SAS 8.2 for WindowsZ £4]
ATt

Z4
=

}

1
fratol 22 9s7AIe} Aol AdET 1001, A
AT 449%8& o2 MTHFR 34
677 nucleotide”} cytosine (C)°l 4] thymine (T)O.2
23, 1298 nucleotide”} adenine (A)ollA] cyto-

ol

R



(i

Told, Ns, 4T, RS

. S8, S, @y, 010 0148, IEM, ZE2

Table 1. Individual MTHFR genotype distributions for controls and spontaneous abortion groups

Controls (n=549)

Child control-based Adult control-based

MTHFR Abortus Child Adult

Odds ratio Odds ratio

genotype  (N=95) (%)  (N=100) (%) (N—449) (%) (95% CI) (95% CI) P
677CC 9@ 24Q40) 145(323) (1.1923;3‘115.078) 0.014 (0.95'7{?3_99) 0.120
677CT 39@L1)  55(550)  239(532) (0.3203'{619.3053) 0.063 (0'38'16}(‘).9959) 0.032
677TT 17(179)  21(21.0) 65(145) (g 48'281?.9671). 0.594 (0.7116'3%8.31 5 0252
T allele ratio 0.384 0.485 0410 - - - -
1298AA 64(674)  TT(770)  312(69.5) (0.33'761?71 6y 0151 (0'5605'2017.456) 0.714
1298AC 28(295)  21Q210)  129(287) (0,8118{732.020) 0.189 (0.631;1317'686) 0.901
1298CC 3(32) 2( 2.0) 8( 1.8) (O‘zé']sfgjg) 067 461é7~968.905) 0.417
C allele ratio 0.140 0.125 0.160 - - - -

MTHFR: Methylenetetrahydrofolate reductase. C: Cytosine, T: Thymine, A: Adenine

sine ()22 EdWo|F| sk WEE PCR-
RFLP W o8 zAlslgiT)
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32.3%, 53.2%, 14.5%= 212} Yehdtl f-4ko}
©] MTHFR A1298C #2132 /3320 1298AA,
o) HATY WelF) 1298AC, FHEHA WolH
1298CCE 247} 67.4%, 29.5%, 3.2%%Q 0.1, Zolu)
279 A= 77.0%, 21.0%, 2.0%01910m™, Al
79 A$E 69.5%, 28.7%, 1.8%% 24zt Vel
kel LF A Aotdlzate]| B]ste] MTHFR
677CC &eo] Hl&2 F9kom, 677CT P2 nj&2
A UERE T (Table 1; p=0.014 and p=0.063). T35},
MTHFR 677CT& 9] H] &2 Al vz
A3y JelRgol (p=0.032). MTHFR 677TT3
< izt Hluste] ot AlolE Hol#] gkt

MTHFR C677T/A1298C FAX} 23] k=
Table 29} 221, MTHFR 677CC/1298AA /33 2]
LS B AQURTIE T3 HEE Bglo

O

1

o N
gy ofr r N

u~l°

o, ZeliFat Bohs B2 REE Hlth 677CC/
1298AC EdRo] %23y ol z el B} &
3] e REE BYon (p=0.034), FAhzTol
1 AE & RIEE Holov TATE F94
2 AT} (p=0.063). 677CT/1298AAE 2] 9= A
ot 42% KTt fritel ZEOA 195%2 &
A8] w@ekort FAEA ] Fo432 $IATH (Table
2; p=0.075).

rlo rlo

Fy f‘E

[
—

il

n

Table 114 B ZAX™E thd-frdxte] dler }O]
Ao AF-EcA ks €8 MTHFR 677T tHEH%
2] RI=7) 272 04859 041 Bk W 0.380
o2 vepgrl, 283 1298C dESAA DA o
Z79 01259 0.163} BEF 59 0142 YER}
A gk xpolE HolR| k). olelst AF-FT
€ B A5 $XES e 3 Kim 56
o] AjAie} dXshE Ao Fn|Frlh |59
ATAANE B, 6777 UE-FAR I} 0.4490 2
o, 1298C2] M1 0.1485 vEhA 1ol &
Aol 2FF w-¢ FARSHA W) ol g At



MTHFR Polymorphisms in Spontaneously Aborted Embryos

Table 2. Combined C677T/A1298C genotype frequencies for control and spontaneous abortion groups

Controls Child control-based Adult control-based
Genotype A_bortus _Child _Adult Odds ratio Qdds ratio
(N=95) (%) (N=100) (%) (N=449) (%) (95% CI) (95% CI)

MTHFR
C677T/A1298C
CC/AA 18(189)  14(140)  85(189) (0.671(ii336.080) 0.440 (0.5619'(1011.761) 1.000
CCIAC 18(18.9) 8(80)  52(11.6) (1.10236}6?521) 0.034 (0.991(51835.216) 0.063
ccice 3(32) 2( 2.0) 8( 1.8) (0.2553278) 0.676 (0.4618'19]8.198) 0.417
CT/AA 28(195)  42(420) 162 (36.1) (0_31(’9'5~7Z os) 0075 45%143198) 0.238
CT/AC 11 (11.6) 13(13.0)  77(17.2) (0.3702'?“726.065) 0.829 (0.32%6}13.2 42 0220
TT/AA 17379 21QL0) 64 4002'3210.671) 0.594 (0.7116{828'31 5 0430
MTHFR: Methylenetetrahydrofolate reductase. C: Cytosine, T: Thymine, A: Adenine
2 Rol 3Tle) whE Adfat fAke) FAH NEFHAL Rt W& C67TT/AI98C A0
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