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BOVINE/OOCYTE/EMBRYO/VITRIFICATION/EPIGENETIC

Long-term preservation of bovine oocyte and embryo have widespread
applications in assisted reproductive technologies and genetic improvement of
livestock species. Vitrification is the current gold standard of bovine oocyte and
embryo cryopreservation. However, this technique still has inadequate survivability
and developmental competency of oocyte and embryo compare with non-
cryopreservation. The first experiment aimed to assess the effects of cryoprotectant
concentration during equilibration on the efficiency of bovine blastocyst vitrification
and the expression of selected developmentally important genes. In vitro produced
bovine blastocysts were equilibrated in either 7.5% ethylene glycol (EG)+7.5%
DMSO (Va group) or in 2% EG+2% DMSO (Vb group) then vitrified on Cryotop
sheets in 16.5% EG+16.5% DMSO+0.5M sucrose. After warming, embryos were
cultured for 48 h. Re-expansion, hatching, and the numbers of total and membrane
damaged cells were compared among vitrified groups and fresh embryos as a control.
There was no significant difference between the vitrified groups in survival, total cell
numbers and the extent of membrane damage. Vitrification increased the number of
membrane-damaged cells in both groups, however, in a greater extent in the Vb

group. Vitrification increased (P<0.05) the expression of the HSP70 gene in Va but



not in Vbembryos. The expression of IGF2R, SNRPN, HDAC1, DNMT3B, BAX,
OCT4, and IFN-t genes were similar in control and vitrified groups. In conclusion, the
concentration of cryoprotectants during equilibration did not affect the survival rate;
however, normal cell numbers could be maintained only by equilibration in 15%
cryoprotectants which was associated with an increased HSP70 expression.

The second experiment aimed to compare the effect of bovine oocytes
vitrification either at the GV or MIIl stages on epigenetic characteristics and
subsequently developing embryos. The results showed that vitrification of oocytes at
both meiotic stages significantly reduced blastocyst development after IVF compared
with the fresh control. Oocyte vitrification did not affect 5-methylcytosine (5mC)
immunostaining intensity in oocyte DNA. Nevertheless, at both stages of oocyte it
caused a similar reduction of 5mC levels in DNA of subsequently developing
blastocysts. Vitrification of the oocyte had no effect on the intensity of H3K9me3 and
acH3K9 immunostaining in oocytes and subsequent blastocysts. The results showed
that oocyte vitrification alters global methylation in resultant embryos although such
alteration in the oocytes was not detected. It can be inferred from this finding that
vitrification also alters epigenetic modification by reducing DNA methylation level
and might be a cause of impaired developmental competency of bovine embryo
derived vitrified oocyte in both developmental stages. Furthermore, oocyte
vitrification did not affect histone acetylation and methylation in oocytes and resultant

embryos.
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