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The causes of breast cancer (BC) are not clearly known,

although different genetic and environmental factors play

role in its development. Methylenetetrahydrofolate reduc-

tase (MTHFR) is a key enzyme in folate-mediated one-

carbon metabolism, regulating the DNA methylation and

synthesis. Reduced MTHFR activity is associated with

genomic DNA hypomethylation. MTHFR is suspected to

play a role in the etiology of cancer, via its effects on DNA

methylation and nucleotide synthesis [1]. The C to T

substitution at nucleotide 677 of MTHFR gene converts an

alanine to a valine is associated with reduced enzyme

activity and causes increased plasma homocysteine levels.

Associations of MTHFR C677T polymorphism with BC

have been investigated [1–4].

Dihydrofolate reductase (DHFR) is also important folate

metabolizing enzyme that is essential for DNA synthesis and

homocysteine remethylation. Recently, Johnson et al.

described a 19-bp deletion polymorphism in intron-1 of

DHFR that might affect gene expression [5]. More recently,

Gellekink et al. reported that 19-bp del/del genotype was

associated with a lower plasma homocysteine level and sug-

gested that 19-bp deletion might increase DHFR expression

thereby facilitating homocysteine remethylation [6].

The aim of the present study was to evaluate the asso-

ciation of BC risk with MTHFR C677T and DHFR 19-bp

deletion polymorphisms.

The study consisted of 110 women with BC. Ninety-five

healthy women (in matched control) were used as control.

Genomic DNA isolation was performed from peripheral

venous blood by standard phenol–chloroform extraction,

and polymerase chain reaction of 19-bp deletion poly-

morphism in intron-1 of DHFR was performed according

to previously described method [5], using the following

primers: F 50-CCACGGTCGGGGTACCTGGG-30, F 50-
ACGGTCGGGGTGGCCGACTC-30 and R 50-AAAAGGG

GAATCCAGTCGG-30. Amplification was made as fol-

lows: initial denaturation of one min at 94�C; followed by

35 cycles of 94�C/55 s, 64�C/55 s, 72�C/55 s, and final

extension of 12 min at 72�C (Biometra, Germany). The

resulting PCR products were 96-bp and 113-bp. Amplified

products were subjected to 4% agarose gel. Genotype data

were obtained from 179 subjects. MTHFR C677T poly-

morphism was determined by using commercially

available LightCycler kit (Roche Diagnostic, Roche

Molecular Biochemicals, Mannheim, Germany). Genotype

data were obtained from 205 cases.

The groups were compared using v2 test and P-value \
0.05 was considered significant.

No differences were observed in the distribution of

MTHFR C677T genotype or allele frequencies in the BC

cases versus control subjects (P [ 0.05; Table 1). A

slightly increased frequency of TT genotype in cancer

patients was found but this did not reach statistical sig-

nificance. We did not find a significant association of

DHFR 19-bp deletion polymorphism with BC risk. The

frequency of 19-bp deletion allele was lower in BC patients

than in control group.

Various groups have evaluated the association between

MTHFR C677T polymorphism and BC risk, though the

findings were conflicting. Some authors observed an

increased risk for the carriers of TT genotype. Recent
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meta-analysis by Macus et al. showed an association of TT

genotype with increased BC risk in premenopausal women

[4]. Although not statistically significant, we found a trend

for higher MTHFR 677TT genotype (11.9%) and T allele

frequency (0.34) than in control subjects (6.3%, 0.28,

respectively). Our data support the hypothesis that the

MTHFR polymorphism may influence the BC risk.

To our knowledge, this is the second study which has

evaluated the possible correlation between DHFR 19-bp

deletion polymorphism with BC risk. We observed a lower

frequency of DHFR 19-bp deletion allele in breast cancer

cases compared to control subjects (0.27 vs. 0.35) but it did

not achieve statistically significance. Recently, Xu et al.

have evaluated an association of this polymorphism with

BC risk [7]. Our early results for DHFR are consistent with

previous study involving no role of this polymorphism with

BC risk.

Although we did not determine plasma homocysteine

levels, folate concentration and dietary folate intake in our

cases, our early results showed that neither of MTHFR

677CT and DHFR 19-bp deletion polymorphisms were

associated with BC risk. However further studies with

larger series are necessary to reach final conclusion.
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Table 1 Distribution of MTHFR C677T and DHFR 19-bp intron

deletion genotypes and allelic frequencies in breast cancer cases and

control subjects

Genotype Case subjects (%) Control subjects P-value

MTHFR 677CT (n = 110) (n = 95)

CC 48 (43.6%) 47 (49.5%)

CT 49 (44.5%) 42 (44.2%) 0.36

TT 13 (11.9%) 6 (6.3%)

C allele 0.66 0.72 0.35

T allele 0.34 0.28 0.35

DHFR 19-bp deletion (n = 79) (n = 95)

WT/WT 44 (55.7%) 38 (40%)

WT/del 27 (34.2%) 47 (49.5%) 0.099

del/del 8 (10.1%) 10 (10.5%)

WT allele 0.73 0.65 0.25

Del allele 0.27 0.35 0.25

WT, wild-type allele; del, deletion allele
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