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Objective: To investigate the association of genetic background between MTHFR A1298C genotype
and maeinfertility.

Materials and Methods: We compared 377 infertile males with 396 healthy fertile males with one
or more offspring. Infertile maes were classfied into four subtypes (281 azoospermia, 26
oligoasthenoteratozoospermia (OAT), 59 severe OAT and 11 remnants) by World Health Organization
(WHO). Pyrosequencing andysis for MTHFR (methylenetetrahydrofol atereductase) A1298C variation
was performed on polymerase chain reaction (PCR) product of study group. To validate pyrosequencing
data of A1298C variation for randomly selected 50 samples, we compared the pyrosequencing result
with the PCR-RFL P (Regtriction Fragment Length Polymorphism) result of MTHFR A1298C genotype.

Results: We studied MTHFR A1298C variation by pyrosequencing. A1298C variation data (1298
AC; p=0.2166 and 1298 CC; p=0.5056) of MTHFR gene was no significant difference in between
fertileand infertile males.

Conclusion: The genetic analysisin MTHFR gene didn't gppear genetic difference in Korean fertile
and infertile males. We require further study for MTHFR genein infertile males.

Key Words: Maeinfertility/ MTHFR/ Pyrosequencing

MTHFR (methylenetetrahydrofolatereductase) 363 12 MTHFR  5,10-methylenete-
(gene) 11 exon (coding trahydrofolate 5-methyltetrahydrofolate
region) 1,980 bp (chromosome) 1p- , (homocysteing)
) 135-081 1 6065,
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Figure 1. The pyrosequencing and PCR-RFLP re-
sults from fertile males and infertile males. The pyro-
sequencing analysis of the A1298C Polymorphism of
MTHFR gene was carried out on al samples for
MTHFR (a) 1298 AA type, (b) 1298 AC type and (c)
1298 CC type. They axisof the bar graph in the pyro-
sequencing figures (a, b and ¢) is scaled such that the
vaue of one nucleotide was 0.5. (d) The 138-bp of
MTHFR 1298 AA undigested by Fnud4H | (Lane M, 1
Kb PLUS DNA ladder; Lane 1, 138-bp PCR product
as control; Lane 2, MTHFR 1298 AA type (138 bp);
Lane 3, MTHFR 1298 AC type (138 bp and 119 bp);
Lane4, MTHFR 1298 CC type (119 bp)).

MTHFR 1298 genotype
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. DNA

SRY 12 (Sequence
Tagged Sites (STS9)) (AZF-aregion: SY 84, sY 86, AZF-
b region: sY 134, sY 138, MK5, AZF-c region: sY 152,
SY 147, sY 254, sY 255, sSPGY 1, sY 269, sY 158)

13 Y (pri-
mer) multi-PCR 17
MTHFR 1298
(pyrosequencing) ,
DNA polymerase
(nuclectide) (PRi; pyro-
phosphate)
ATP sulfurylase ATP
luciferase
(sequence) 1298

(genotype) .
forward primer (5-Biotin-TTT GGG
GAG CTG AAG GAC TA-3) reverse primer (5-
TGG TTC TCC CGA GAG GTA AA-3)
(PCR) (MJ research thermal cycler, Waltham,
USA) .
1298 141 bp

(annealing temperature) 58

45 . 2%

ethidium bromide
(biotin)

(agarose gel)

'sequence primer'  5-AAA GAC TTC AAA GAC
ACT-3 2

50 DNA ,

(Redtriction Fragment Length Polymorphism)
. 1298 forward primer (5-GGG
AGG AGC TGA CCA GTG CAG-3) reverse primer
(5-GGG GTC AGG CCA GGG GCA G-3)
(MJ research therma cycler,

Waltham, USA) 138 bp
9% , 61 30
, 12 30
(extension) 35
. 1298 A-C
FnudH | (New England Biolabs, Beverly,
MA, USA) 37 1
glutimic acid
danine 119bp 19 bp
4 3%
ethidium bromide
3.
SAS (SAS Indti-
tute, Cary, NC) (Chi-square)
, (Fisher's exact) .
odd ratio (odd
ratio; OR)  95% (95 percent confidence
intervals, 95% Cl) .p 0.05

Table 1. Digribution of the genotypes of MTHFR (methylenetetrahydrofolatereductase) A1298C in infertile and fertile

males
Fertile males (n=396) Infertile males (n=377) OR (95% ClI) P
1298AA 67.93% (n=269) 63.40% (n=239)
1298AC 28.03% (n=111) 31.83% (n=120) 1.22 (0.89~1.66) 0.2166
1298CC 4.04% (n=16) 4.77% (n=18) 1.27 (0.63~2.54) 0.5056
AC+CC 32.07% (n=127) 36.60% (n=138) 1.22 (0.91~1.65) 0.1843
Cadlee 18.06% (n=143) 20.69% (n=156) 1.18 (0.92~1.52) 0.1899

OR = oddsratio; Cl = confidence interval
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Table 2. The frequency of MTHFR (methylenetetrahydrofolatereductase) A1298C genotype according to the subtype

of infertile male group

1298AA 1298AC 1298CC
Azoospermia (n=281) 61.21% (n=172) 33.10% (n=93) 5.69% (n=16)
OR (95% Cl) - 1.31 (0.94~1.83) 1.56 (0.76~3.21)
P - 0.1139 0.2196
OAT" (n=26) 61.54% (n=16) 34.62% (n=9) 3.84% (n=1)
OR (95% Cl) - 1.36 (0.58~3.18) 1.05 (0.13~8.43)
P - 0.4714 0.9628
severe OAT' (n=59) 74.58% (n=44) 23.73% (n=14) 1.69% (n=1)
OR (95% Cl) - 0.77 (0.41~1.46) 0.38 (0.05~2.95)
P - 0.4256 0.3388
Remnant* (n=11) 63.64% (nN=7) 36.36% (n=4) -

OR (95% C)
P

1.38 (0.40~4.82)
0.6077

Male control (n=396)

67.93% (n=269)

28.03% (n=111)

4.04% (n=16)

* Oligoasthenoteratozoospermia (sperm count <20 10°, progressive matility <50%, normal morphology <14%),
tSevere oligoasthenoteratozoospermia (sperm count <0.5% 10°, progressive moatility <10%, normal morphology <4%),
tRetractile testis, oligozoospermia (sperm count <20x10%), difficulty in gjaculation, OR = odds ratio; Cl = confidence

interval

Table 3. The frequency of MTHFR (methylenetetrahydrofolatereductase) A1298C in infertile males according to
cytogenetic analysis and Yq deletion anaysis

1298AC 1298CC
Unexplained males (n=262) 61.83% (n=162) 33.21% (n=87) 4.96% (n=13)
OR (95% ClI) 1.30(0.92~1.83) 1.35(0.63~2.87)
P 0.1303 0.4369
Chromosome disorder and Yq deletion (n=115) 66.96% (N=77) 28.70% (n=33) 4.34% (n=5)
OR (95% Cl) 1.04 (0.65~1.65) 1.09 (0.39~3.08)
P 0.8728 0.8681
Male control (n=396) 36.62% (n=145) 50.50% (n=200) 12.88% (n=51)

OR = odds ratio; Cl = confidence interval
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