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SUTATIP JIRUNDORN : THE EPIGENETIC PROFILES OF GAUR INTER-
SPECIES SOMATIC CELL NUCLEAR TRANSFER EMBRYOS USING
DIFFERENT DONOR CELL GENDER. THESIS ADVISOR : ASSOC. PROF,

RANGSUN PARNPALI Ph.D., 86 PP.

INTRA-SPECIES SCNT (SCNT)/INTER-SPECIES SCNT (iSCNT)/SOMATIC

CELL NUCLEI/DONOR CELL GENDER/EPIGENETIC MODIFICATION

Interspecies somatic cell nuclear transfer (iISCNT), is a technique for
producing inter-species cloned embryos which are applied in endangered species using
a somatic cell as a donor cell and transferred into the enucleated oocyte of a closely
related species or different species. However, the SCNT technique is still extremely
inefficient leading to abnormality of fetus development caused by aberrant expression
of epigenetic modification in somatic cell nuclei. Thus, these studies investigated the
different donor cell gender on embryonic development and transcript abundance of
pluripotency and epigenetic modification genes in SCNT bovine and iSCNT gaur
embryos. Embryos derived from in vitro fertilization (IVF) were used as the control
group. Male and female bovine and gaur fibroblasts were transferred into matured
enucleated bovine oocytes and the developmental competence of reconstructed
embryos was investigated. Furthermore, the pluripotent (Oct4) and epigenetic genes
(Hatl, Hdacl, Dnmtl, Dnmt3a, Dnmt3b, Igf2 and Igf2r) of these embryos were
analyzed. Histone modifications (AcH4KS5 and HDACI) were analyzed by the
immunostaining method. In Experiment 1, the blastocysts formation rates of cloned
embryos were significantly decreased in SCNT (male SCNT and female SCNT; 25%
and 23.1%, respectively) and iISCNT (male iSCNT and female iSCNT; 27.5% and

25.8%, respectively) embryos when compared with IVF embryos (34.6%, P < 0.05).
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The cell numbers of the inner cell mass (ICM) and trophectoderm (TE) of SCNT and
iSCNT embryos were significantly decreased compared with IVF embryos (P<0.05),
whereas the blastocyst rate and the ICM, TE and total cell numbers in SCNT and
iSCNT embryos with different donor cell gender were not significantly different
(P>0.05). In Experiment 2, the mRNA level of Oct4 and Hatl activity was
dramatically lower; whereas the expression of de novo DNA methylation (Dnmi3a,
and DNMT3b) was significantly increased in SCNT and iSCNT blastocysts
reconstructed with different donor cell gender when compared with IVF blastocysts
(P<0.05). Moreover, the relative transcription levels in SCNT and iSCNT blastocysts
had similar expression patterns of Octd, Hatl, Hdacl and Dnmt3a genes.
Interestingly, the transcription levels of /gf2 and Igf2r genes in SCNT and iSCNT
blastocysts derived from different donor cell gender were significantly different
(P<0.05). In Experiment 3, the histone acetylation levels of AcH4K5 were
downregulated in iSCNT male gaur blastocysts compared with [VF control group;
whereas the relative HDACI activity in all cloned embryos remarkably increased,
especially in iSCNT male gaur compared with the IVF blastocysts control group.
From this study, it can be concluded that the embryonic development and epigenetic
modification of different somatic donor cell genders did not have a significant
influence, except the /gf2 and Igf2r imprinting genes expression did have an effect on
SCNT and iSCNT embryos derived from the different donor cell gender. Thus, the
somatic cell nuclei genome derived from different of donor cell gender in SCNT and
iISCNT embryos would have an aberrant expression of imprinting genes which causes

abnormality cloned embryos at post-implantation development.

School of Biotechnology Student’s Signature S'uj(ﬂj(lg Jdivun C\U\‘Y\

Academic Year 2017 Advisor’s Signature /;B’ﬂ?@uu,





