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Abstract

It is well established that epigenetics and chromatin modifications are primary factors that can govern
gene activity and nuclear architecture. They are also proven to be essential for normal embryonic development
and cell differentiation. One important step during mouse development is the establishment of epigenetic
reprogramming which is believed to be vital for normal growth and development, however; the mechanism is
still poorly understood. Creating embryo using reproductive biotechnology such as IVM/IVF, ICSI and nuclear
transfer may cause abnormal epigenetic pattern. This review summarise the role and the importance of
epigenetic in embryonic development as well as reproductive biotechnology from research literature mainly

in mouse used as a model for mammalian development.
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1. Introduction to Epigenetics

Historically, the word "epigenetics" was coined
by C. H. Waddington in 1942 as a portmanteau of the
words "genetics" and "epigenesis" (Waddington 1942).
Presently, epigenetics generally means "the study of
heritable changes in genome function that occur without
an alteration in DNA sequence" (Bird 2007;Goldberg
et al. 2007). This may include the study of inherited
gene expression from one cell to its descendants,
alteration of gene expression during cell differentiation,
and how environmental factors can induce the change of
gene activities (The-Epigenome-Network-of-Excellence
2009). There are many implications of epigenetic
research for agriculture and for human biology and
disease, which bear on our understanding of stem cells,

cancer, development and ageing (Laird 2005; Roloff
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and Nuber 2005; Srebro 1993).

Epigenetic modifications can be subdivided into
four major categories, most of which are interdependent.
First is the modification of DNA called DNA methylation
which occurs at cytosine residues in CpG dinucleotides.
(Bird 2002). Second are the modifications of core
histones, in particular methylation of specific residues in
the histone tails. (Kimura et al. 2005;Shilatifard 2006).
Third, variant histones such as protamines or macro-
H2A have been shown to correlate with epigenetic
states in the mouse. (Henikoff and Ahmad 2005). Fouth,
the Polycomb (PcG)and Trithorax (TrxG) group of
proteins (Bird 2007). Finally, the group of heterochro-
matin protein 1 (HP1) which is strongly associate with
gene regulation and heterochromatin formation. (Jones

et al. 2000; Li et al. 2002).
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