CHAPTER1

INTRODUCTION

Rationale

Mammals can be cloned following the transfer of somatic nuclei into

enucleated oocytes. This, 8 \\‘ I.' : &
i, g 4

of many types of differentiated

becomes more diffiefilt. gdomest cies, s sfully cloned animals such as
sheep, cattle, goat, pif orga t, the overall ¢ ficiency does not exceed 3% (Wilmut et
al, 1997; Kato et al., 199§ ‘ '.'7 ! 799 Polejaeva et al., 2000; Chesne et al.,
2002). —

The occurgence of low implantation rate."asseetatgd with persistent high rates
v, A

of fetal and perina .il 0 arts of somatic cloning (Heyman
W

et al., 2002), have co,psgerably stimula@ interest in the mechanisms involved in

repmgmm@i 1k S HELHD I IR Thaduced into cocytes. 10 i

knmﬁtmué(ﬁ taﬁ«flj ﬁﬁﬁ:ﬁ%tﬂ‘ﬂil erally results in a
higherqi itr ve :ne he tecConstructed embryos than Wwhen using older

stages of oocytes. In contrast, the use of older stages of oocytes as recipient cytoplast
frequently results in a higher in vitro development of the reconstructed embryos than
when using metaphase II oocytes reconstructed with progressive stages of donor
nuclei (Du et al., 2002; Kurosaka et al., 2002). A better understanding of cell cycle

compatibility between the recipient cytoplasm and the donor cell already allowed



some improvements in terms of in vitro development of embryos. In the case of
nuclear transferred embryos derived from somatic cells, the properties of donor nuclei
have to become like those of the normal zygotic nuclei. The replication phase may be
of importance in this process, since it corresponds to as phase where the chromatin

structure becomes opened, allowing the access to replication.

Bovine and goats are ’ res model because of kinetics of development of
early embryos and are“interesting s éabhshmg nuclear transfer (NT)

i i . diss ¢, the influence of the different
state of recipient cyto dngtiieion of the first DNA replication and

1
in vitro developmental p ial \ \ ere investigated. In goats,
\I

immature and maturedfoogytgs »,,,- te arotomy from the donor goats to
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determine the efficiengiesffo ;;n: u\,\- on the numbers and quality of

oocytes recovered, in order «’H---- g program. Ear skin fibroblasts derived

from a female Natiye g to termine whether they could

Rgortant step of NT procedure,

Tl

be reprogrammed
different activationgotocols were used to derive a-

-liable activation protocol for

producing ﬁ ﬂ&;@ﬂ E]mﬂlf%;w Mﬂﬁopmem. Reconstructed

embryos wereqlransferred into rec‘tplents to determme whether embryos produced
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Objectives

The first phase in cattle:

1. To investigate the onset and the length of DNA replication during the first
cell cycle in 1-cell stage of somatic NT embryos produced from the different state of

recipient cytoplasts.

2. To evaluate the development: ial of somatic NT embryos produced

3. To establishe#Omatigiulcleat tran: ;.- ogy in goats in Thailand by
applying what has beg b
4. To evaluatg § and/fr 77 L ental potential of somatic NT

r . ’
embryos produced from¥ the diffe ent

e,

s

5. To determine the pést=e :-_- et ated surglcal oocyte collection on
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: t cytoplasts

pregnancy rate of dp
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Hypothesis “
‘a v ,
The ﬁnﬁﬁf’?rw Hlﬁiﬁ WElﬂ'ffﬂﬁ stage correlates to the
developments potential of bovige somatic N embryos be affected by the

stat:afmamwamq ;A&naam be affected by

actlvatlon protocols. There is no effect of repeated oocyte collection on subsequent

pregnancy.
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Research Merit:

1. The information would provide insight into the epigenetic and
reprogramming events affecting the developmental potential of NT embryos.

2. The results may suggest new approaches for improving the efficiency and

success of nuclear transfer procedure, which becomes a necessity when considering
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