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PHATTARAWADEE NOITA : EFFECTS OF REVERSINE AND SAHA ON DEVELOPMENT
AND EPIGENETIC REPROGRAMMING OF CLONED PORCINE EMBRYOS. THESIS
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The low full-term live offspring of porcine somatic cell nuclear transfer (SCNT)
or cloned embryos after transfer to recipient is caused by aberrant epigenetic
reprogramming. Several epigenetic remodeling small molecules have been used to
improve reprogramming and the developmental competence of porcine SCNT
embryos. In this study, we investigated the effects of Reversine and SAHA on the
development and epigenetic reprogramming status of porcine SCNT embryos. The
optimal concentration and duration of Reversine and SAHA treatments on embryonic
development was investigated by measuring various levels of epigenetic
reprogramming by immunocytochemistry staining (ICC) and quantitative polymerase
chain reaction (gPCR). The rate of blastocyst formation was 39.3% when SCNT embryos
were treated with 1 uM Reversine for 6 hours during activation and culture. In SCNT
embryos, Reversine treatment decreased acetylation of histone 3 lysine 9 (H3K9ac)
levels at the 4- and 8-cell stages, as well as trimethylation of histone 3 lysine 9
(H3K9me3) levels at the PN and blastocyst stages. Furthermore, Reversine treatment
positively regulated the mRNA expression of genes in SCNT blastocysts by promoting
OCT4, SOX2 and NANOG, but repressing HDAC1, DNMT1 and DNMT3A. In addition,
1 uM SAHA treatment for 12 h during activation and culture of SCNT embryos could
improve blastocyst formation rates compared to the un-treated group (P<0.05). SAHA
enhanced H3K9ac levels at pronuclear (PN), 8-cell and blastocyst stages and histone
3 lysine 14 (H3K1dac) levels at blastocyst stage, reduced global DNA methylation
levels as well as anti-5-methylcytosine (5-mC) at 2-cell and blastocyst stages, and
H3K9me3 at PN stage of SCNT embryos. Moreover, SAHA treatment significantly
upregulated the expression of the development-related gene (NANOG), but
downregulated the expression of genes related to DNA methylation (DNMTI and
DNMT3A) and histone deacetylation (HDACI and HDAC2) in SCNT blastocysts. These
results suggest that Reversine and SAHA have synergistic effects on improving
developmental competences by regulating epigenetic reprogramming. Therefore,
these strategies may contribute to the generation of porcine SCNT embryos to produce

live offspring for biomedical applications and endangered species conservation.
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