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Maternal Factors Affecting Development of Early Mouse Embryos
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Abstract:In vertebrates, oocytes undergo a series of maturation steps. arresting at metaphase I . and can then be
fertilized by a sperm. Fertilization initiates molecular events that lead to the activation of early embryonic develop-
ment. Fertilized oocytes or activated reconstituted embryos then activate the zygotic genome, a crucial event that initi-
ates early embryonic development. The functions of the maternal factors derived from oocytes are different at various
mouse embryonic developmental stages. Mouse zygotic genome is activated at the two-cell stage which implies that
embryonic development is transferred from the oocyte itself to the embryo. Sometimes mouse embryos are blocked at
the two-cell stage. for which the mechanism is not clear. So exploring the functions of some maternal factors in the
two-cell stage embryos may help us to understand the potential reasons for early embryonic development failure. Re-
programming a foreign and terminally differentiated somatic nucleus by transferring it to the enucleated oocyte cyto-
plasm triggers epigenetic changes that eventually lead to the birth of a viable animal. This indicates the oocyte cyto-
plasm plays a critical role in the development of reconstructed embryos.
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1
Table 1

Important maternal genes affected early embryonic development

1-

The genes defect lead to embryos arrested at one-cell stage

English name

Chinese name

Authors

Hsf1 (Heat-shock factor 1)
Zar1 (Zygote arrest 1)

1
1

T. Christians et al. 2000
Wu et al. 2003

2-

The genes defect lead to embryos arrested at 2-cell stage

Mater (Maternal antigen that embryos require)
Npm?2 (Nucleoplasmin 2)
Zp3 (zona pellucida protein 3)

Tong et al. 2000
H. Kathleen et al. 2003
T. Rankin et al. 2000

The genes defect lead to embryos arrested at blastocyst stage

E-cadherin

E-

D. Riethmacher et al. 1994;
S. Mackay et al. 1999

2
Table 2

Important maternal genes for folliculogenesis

English name

Chinese name

Authors

FIG-o (Factor in the Germline alpha) -0 J. Huntriss et al. 2002
GDF-9 (Growth Differentiation Factor-9) -9 F. Susan et al. 1998
BMP-15 (GDF-9B) (Bone Morphogenetic Protein-15) -15 M. Susan et al. 2000
Kit-receptor/ligand Kit- / M. Martin et al. 2002
AMH (Anti-Mullerian Hormone) D. Alexandra et al. 2001
E-cadherin E- S. Mackay et al. 1999
FGF-8 (Fibroblast Growth Factor-8) -8 E. Valve et al. 1997
Cnx43 (Connexin 43) -43 J. Lenhart et al. 1998
Cnx37 (Connexin 37) -37 S. Alexander et al. 1997
Zp1 (zona pellucida protein 1) 1 R. Tracy et al. 2000
Zp3(zona pellucida protein 3) 3 R. Tracy et al. 2000
Leptin J. Cioffi et al. 1997
Brd2 (Bromodomain Containing 2) 2 K. Rhonda et al. 2004
3 2.1 ( maternal antigen
Table 3 Important maternal genes for that embryos require , Mater)
embryonic implantation Mater .
08191 Mater
English name Chinese name Authors ’ 7 o
Cyclin A2 A2 W. Nicola et al. 2000 cDNA 32 kb, 15 ,
Oct4/3 / CE Ovitt et al. 1998 48 bp 157 bp . 1111
18
Sp1 / W. Diane et al. 1997 -8l o Mater cDNA 67 %
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(247 Npm?2 (References) :
(maternal effect gene) ’ [1] Christine B, Ecric N, Pascale D. Endogeneous transcription oc-
° Npm2 curs at the 1-cell stage in the mouse embryos. Experimental Cell
Research . 1995, 218: 57~62.
[23] [2] Francisco P. Maternal factors in zebrofish development. Dev
’ Npm?2 Dyn, 2003, 228:535~554.
[3] Eggan K, Kristin B. Michael T, Joseph O. Joseph G. . Andrew
’ Npm2 ° C, Richard A. Rudolf J. Mice cloned from olfactory sensory neu-
Npm2 ’ rons. Nature ,2004, 428(4):44~49.
’ ’ [4] Yanagimachi R. Efficiency and safety of animal cloning. Adv
2- f23] Npm?2 Exp Med Biol ,2003,518:247 ~252.
[5] Wilmut |, Schnieke A E. McWhir J, Kind A J, Campbell K H.
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