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Molecular basis of clonal reproduction in Carassius fish and its application for
engineering clonal animals.
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Using crucian carp fishes, which are known to reproduce clonally in nature,
as a model, we analyzed the "stability of clonal reproduction” and the "molecular basis of clonal
reproduction™ using an approach that integrates detailed cytological observations, population genome

analysis, gene expression analysis, and genetic manipulation experiments. Cytological observations
showed that clonal reproduction is a highly stable and consistent trait. Then, the molecular basis
for such traits was explored using population genome analysis and gene expression analysis, and
candidate genes were obtained. We also analyzed these candidate genes by gene editing (knockout) and
artificial gene expression experiments in oocytes, and were able to reproduce the part of the
phenotype of clonal reproduction.
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