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Pei-Yen Yeh and Fu-Hsie Yew (1993) Regulation of cell growth and alteration of 
gene expression in human hepatoma cells by a carp maternal gene. Bull. Inst. Zool., 
Academia Sinica 32(3): 204-213. A carp maternal cDNA library was used to transfect 
tumor-like tilapia ovary cells in culture, and a plasmid was subsequently rescued from a 
single cell clone. Transfection of the rescued plasmid into human hepatoma cells caused 
them to lose their tumorous characteristics; they were unable to pile up and failed to grow 
in soft agar. Moreover, we found that a co-culture of transformed and parental cells, 
both tilapia ovary and human hepatoma cells, could effectively suppress the tumorous 
phenotypes of the parental cells. The screening of several cellular proteins by western 
blot immunostaining showed that a-fetoprotein and oncogenic proteins, ras, and abl were 
reduced in transformed cells; in addition, phosphorylated proteins with molecular weights 
corresponding to pp60src and EGF receptor were decreased. However, the tumor sup
pressor gene p53 product and a matrix protein collagen type IV were enhanced. Our 
results suggest that this maternal gene may be directly involved in cell growth and dif
ferentiation control. 
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In vivo, most somatic cells reside in a 
quiescent state. In the absence of growth 
factors, or as a result of their depletion, cells 
in culture are usually restricted to the G1 
stage and are unable to divide. During early 
embryogenesis, however, blastomeres 
undergo rapid cell division, and in early 
embryos the cell cycle consists of only S 
phase and mitosis until reaching midbla
stula stage (Newport and Kirschner 1982). 
Previous studies on early embryogenesis 
have suggested that maternal factors which 
are present in eggs may overcome cell growth 
restrictions in somatic cells. Several growth 
factors and peptides that are homologous 
to oncoproteins have been identified in the 
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maternal genes or proteins or mature eggs; 
these factors have been shown to affect 
embryonic development and blastoderm in
duction (for a detailed review, see Jessell 
and Melton 1992). In xenopus eggs, the 
maternal factor Vg1 which is homologous 
to transforming growth factor (3 (TGF(3) can 
cooperate with FGF to induce mesoderm 
formation (Weeks and Melton 1987, 
Kimelman and Kirschner 1987); however, 
in culture TGF(3 has an inhibitory effect on 
myogenesis (Massague et al. 1986) as well 
as multiple effects on cell growth and dif
ferentiation in a cell type-dependent manner 
(Barnard et al. 1990, Rizzino 1988). The 
mechanisms and functions of these growth 
factors are still uncertain, and cell response 






















