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Nuclear transfer or cloning is a potential technology for the production of
genetically identical animals, and cloned offsprings have been reported in many
species. However, this technology needs more improvement due to the high rate of
loss that has been observed during gestation and the abnormalities that have been
found in cloned animals. Epigenetic alterations such as DNA methylation, histone
acetylation and genetic imprinting, lead to improper control of gene expression
during the developmental period and have been suspected to be the cause of the
myriad abnormalities observed in clones.

Swamp buffalo, a multipurpose animal that is widely found in South East
Asia and Thailand, has also been successfully cloned with blastocyst formation
reported but unfortunately low cloned birth rates have been obtained. We study first
here the epigenetic characteristic of cloned and IVF swamp buffalo embryos during
preimplantation development. DNA methylation and histone acetylation are the key
mechanisms examined in our study. Global DNA methylation and histone
acetylation were observed using immunostaining and expression levels of genes that
control DNA methylation; DNA methyltransferase 1, 3A and 3B, and histone
acetylation; histone throughout developmental stages. To study imprinted genes; the

expression pattern of
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IGF2r gene was examined in fetal cloned calves during gestation periods at day 25, 45
and 75 of gestation and aborted fetuses and clones calves derived from death shortly
after birth and normal living clones. Allelic imprinted gene expression patterns were
identified using SSCP. Real time RT-PCR was performed to study the IGF2r

expression levels in cloned and control fetuses at days 25, 45 and 75 of gestation.

Aberrant global demethylation patterns were observed in cloned swamp buffalo
embryos during the preimplantation developmental stage. Although, histone
acetylation was not expressed as an aberrant global pattern during this period,
improper interactions between DNA methylation and histone acetylation was
obviously marked in cloned embryos at the 8-cell stage, at which high rates of
developmental failure are observed in clones. The mRNA expression patterns of genes
responsible for these mechanisms, DNMT1, 3A, 3B, HAT1 and HDAC1 showed
comparable patterns between cloned and IVF preimplantation embryos. Clones
showed higher mRNA levels of DNMTL1 at an early stage, whereas, hyper-expression
of DNMT3A and 3B were illustrated at the blastocyst stage as compared to IVF
embryos. Consistent to the results of de novo DNA methylation gene expression, the
HAT1 and HDAC1 mRNA levels displayed higher levels in cloned embryos. For
imprinted gene observations in cloned cattle, improper allelic expression patterns were
found in many organs of aborted cloned fetuses. However the tissue derived from
healthy living cloned also showed the slightly different allelic expression pattern when
compared to those derived in vivo. The result of IGF2r gene expression displays
comparable expression levels in most organs of interest between cloned and control

fetuses derived at day 25, 45 and 75 of gestation.

We summarize that the aberrant DNA demethylation pattern in cloned swamp
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buftalo embryos during the preimplantation stage may be the cause of
developmental failure as has been reported in other species. We suggest that the loss of
optimal interaction between histone acetylation and DNA methylation may relate to
development malfunction during the early embryonic stages. Qur investigations in
different cattle tissues also support that the fidelity of allelic imprinting gene

expression patterns relates to normal fetal development.
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