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Statement of the Problem: DNA methylation functions through the imprinting control regions (ICRs). It is a parental allelic
specific modification process through the differentially methylated regions (DMRs) can specify cell lineage commitment
during the embryo development. Paternal methylation changes in the promoter loci of (IGF2/H19 CTCF6) are associated
with male infertility, failure in the transition from the 8-cell stage to the morula and embryo loss. But it’s unclear existence of
differentially methylation signature for promoter loci of nuclear-encoded (ncDNA) of oxidative phosphorylation (OXPHOS).
Here we illuminate the role of COX6b2 as one of the ncDNA of OXPHOS protein in sperm function and fertilization.

Methodology & Theoretical Orientation: COX6B2 assessment was performed by immunofluorescent assays and by
solubilizing sperm protein for 2D- gel electrophoresis and western blotting and also by sperm RNA extraction for real-time
PCR to determine the difference of COX6B2 protein and gene expression between asthenozoospermia and normal fertile
groups. Also, a meta-analysis through the PubMed, Cochrane central register and EMBASE was performed to reveal the
paternally DMRs loci in OXPHOS gene regulation.

Findings: The percentage of COX6B2+ in midpiece of the sperm was lower in asthenozoospermia than normal group. The
COX6B2 level by 2-D gel electrophoresis and western blotting and COX6B2 gene expression in the asthenozoospermic samples
were significantly lower than the normal fertile group. Meta-analysis revealed that DMRs in both sperm and oocyte (stemness
transcriptome point of view) are closely similar to embryonic stem (ES) cells, show largely unmethylated DMRs loci e.g. for
Rhox homeobox gene. The OXPHSO pathways are regulated mainly via the sperm-specific differentially methylation pattern
in the post-implantation.

Conclusion & Significance: Understanding the epigenetic differences between gametes and after fertilization, with the
comparison of DMRs among the fertile and infertile couples, help to achieve the new biomarkers for predicting infertility
and IVF/ICSI success. Compensation of insufficient IVE/ICSI cycle condition may be ameliorated abnormal de novo DNA
methylation in association with inhibition in early embryonic arrest.
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