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Abstract

Infertility is one of the most common health problems in the world, affecting about 15%
of couples. Abnormal DNA methylation in sperm can be affective in male infertility. 5
and 10-methylene tetrahydrofolate reductase (MTHFR) is a vital enzyme for regulating
DNA methylation patterns in sperm and the folate cycle, playing a crucial role in
spermatogenesis processes. A Change in the expression level of this gene can lead to
male infertility. This study aimed to investigate the level of methylation of the MTHFR
gene in different methylated regions (DMRs) and the correlation between sperm DNA
methylation patterns with semen quality parameters in fertile and infertile individuals.
Semen samples were collected from 30 infertile men and 15 fertile men. After DNA
treatment with sodium bisulfite, the methylation status of the MTHFR gene in DMRs
was evaluated by qMSP method. There is a significant correlation between DMR
methylation of the MTHFR gene in the infertile group compared to the fertile group (p
= 0.036) and an increase was observed in infertile men. Additionally, a significant
decrease in sperm parameters (Ssperm concentration, count, and morphology) was
observed in the men of the infertile group. Also, there was a negative correlation
between the methylation of DMRs of the MTHFR gene and semen parameters in
patients. Hypermethylation of the MTHFR gene in DMRs in infertile individuals is
associated with a decrease in sperm parameters.
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Table 1. Primers sequence of MTHFR gene

Gene Sequence Product length
Methylated F: 5’-TAGATTTAGGTACGTGAAGTAGGGTAGAC-3’
R: 5’-GAAAAACTAATAAAAAACCGACGAA-3’ 186
Unmethylated F: 5-TTTAGGTATGTGAAGTAGGGTAGATGT-3’
R: 5’-CAAAAAACTAA TAAAAAACCAACAAA-3’ 178
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Table 2. Comparing sperm parameters in studied groups

Variable Fertile Infertile p
Count of sperm (10° cells per ejaculate) 14418 +23 44 105 + 44.52 0.30
Sperm Concentration (10° cells/mL) 56.85 +10.18 28.36 + 8.35 0.0001
Total Motility (%) 54.64 £8.86 27.50 + 4.27 0.0001
Progressive (%) 3253+ 1.24 9.53+4.72 0.0001
Morphology (%normal) 473+ +0.45 1.30 + 0.25 0.0001
Histone transition abnormality (%) 0.07 £0.04 0.96 + 0.03 0.068
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Table 3. The methylation status of MTHFR gene in studied groups

Variable Fertile

Infertile p

Methylation percent 0.62 £ 0.07

9.49 £ 3.32 0.036
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Table 4. Investigating the relationship between MTHFR gene methylation and sperm parameters in
fertile and infertile people

Variable Total Fertile Infertile
r r P r p

Count of sperm (10° cells per

gjaculate) -0.451 0.002 -0.070 0.805 -0.430 0.018

Sperm Concentration (10°

cells/mL) 0.434 0.003 0.009 0.975 -0.382 0.037

Total Motility (%) 0154 314 0.009 0975 0185  0.327

Progressive (%) -0.384 0.019 0.426 0.113 -0.300 0.108

Morphology (%normal) 0.440 0003  --0244 0380  -0416  0.022

Histone transition abnormality (%) 0.051 740 -+0.090 0.749 0038 0841
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