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Search for genes that may be involved in higher order regulation of
germ-cell differentiation in animals
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Abstract. The Japanese silver crucian carp, a rare but ideal model animal for investigation of genes that
could regulate mode of vertebrate reproduction. These fish naturally occur in normal bisexual diploid form as
well as their triploid gynogenetic counterparts. Notably, the latter form reproduce themselves by
parthenogenetic, or clonal, development of unreduced and unfertilized eggs, thus giving rise to genetically
identical all-female offspring. The primary objective of this study was to identify and analyze genes that play
crucial roles in the complicated cascade or network for induction of meiotic division to produce the gametes in
almost all multicellular organisms at the final step of formation of their germ cells. In gynogenetic fish that
skip meiosis and lay triploid eggs whose genomes are identical to that of somatic cells, a certain set of genes
must be different from that of bisexual kin. This difference was studied by comparing genes and their
expression in the ovaries of both diploid and triploid fishes. Namely, ovarian RNAs were extracted and
compared between the two forms for their nucleotide sequences and subtype variation. Differential-display
analyses for RT-PCR products resulting from twenty different primer sets singled out a convincing candidate
gene fragment referred to as KD16 that could be linked to mechanism for regulation of germ cell
differentiation. This gene was shown to have five or more alleles, each of which was expressed differently
between diploid and triploid fishes and appeared to be ovary-specific. The entire stretch (approx. 1.7 kb) of
cDNA of KD16 gene obtained by 5° RACE method was analyzed for its nucleotide sequence and searched for
homology with data-bank sequences. The results indicate that each of five subtypes encodes the “TRIM
proteins”, i.e., proteins with the RING domain and the B-box domain. This implies a possible role of this gene
in reproductive regulation.
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