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THIDA PRAEKSAMUT : EFFECT OF OCT-4 ACTIVATING COMPOUND 1 (OAC1)
SUPPLEMENTATION IN IVC MEDIUM ON DEVELOPMENTAL COMPETENT AND
QUALITY OF PORCINE SCNT EMBRYOS. THESIS ADVISOR : PROF. RANGSUN
PARNPAI, Ph.D., 80 PP.
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Somatic cell nuclear transfer (SCNT) is an assisted reproductive technique
invotving transferring a donor cell into an enucleated oocyte. The efficiency remains
low, due to abnormal nuclear reprogramming. Previous studies have shown that SCNT
blastocysts exhibit aberrant expression of OCT-4 and OCT-4 related genes. The OCT-4
transcription factor is crucial for embryonic development, maintaining pluripotency,
and regutating primordial germ cell formation. Enhancing OCT-4 expression in SCNT
embryos may improve their reprogramming efficiency. In this study, we investigated
the optimal concentration and effects of OCT-4 Activating Cormpound 1 (OAC1), a novel
small molecule reported to induce the expression of OCT-4 and NANOG in bovine
SCNT embryos. Comparisons were made with embryos derived from in vitro
fertilization (IVF). The results of this study indicated that treatment with QACL at a
concentration of 1.5 uM significantly increased the blastocyst formation rate and total
cell number in SCNT embryos (p < 0.05). Furthermore, OAC1 enhanced the expression
of OCT-4, SOX2, and NANOG specifically at the 8-cell stage, but did not significantly
affect gene expression at other developmental stages. The expression of histone
deacetylase 1-3 (HDACI-3) genes in porcine SCNT embryos supplemented with OAC1
remain unclear when compared to embryos derived from IVF. In terms of chromatin
remodeling, the expression patterns of H3K14dac and H3K9me3 in QACI-treated SCNT
embryos similar to IVF-derived embryos. Regarding DNA methyltransferase (DNMT) gene
expression and global DNA methylation {5-mC), WVF embryos exhibited lower
expression levels than SCNT embryos during early development, with expression levels
increasing from the 8-cell to the blastocyst stages involving re-methylated occurs and
new genomic imprints are established by activating the methylation. In conclusion,

OAC1 appears to exert beneficial effects on embryonic development in SCNT embryos




by promoting reprogramming through modulation of DNA-methylation and histone
modification. Nevertheless, further studies are necessary to investigate the function of

OAC1.
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