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Study of DNA damage and repair mechanism in porcine embryos obtained from
vitrified oocytes and zygotes, and its relevance to genome editing
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The purpose of this study was to correlate the degree of DNA damage and
repair in vitrified porcine oocytes and fertilized eggs (zygotes) with embryonic developmental
outcomes and, as feedback to the findings, to establish the technology to produce genome edited
embryos from vitrified oocytes or zygotes for the first time. Vitrification significantly increased
the level of DNA double-strand breaks in immature oocytes, but not in zygotes. This was highlighted
with reduced embryo development in vitrified immature oocytes whereas the developmental competence
of vitrified zygotes was not affected. Therefore, for the next experiments we used vitrified zygotes

for the production of genome-edited porcine embryos. Genome editing was applied by knocking out the
0CT4 or CD46 genes or both using CRISPRcas9 via electroporation. Over 20% of vitrified zygotes
could develop to blastocyst after genome editing and the efficacy of genome editing was over 90% in

all groups.
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