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Neofunctionalization of a duplicate hatching enzyme gene during the evolution of
teleost fishes
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In teleosts, hatching enzyme gene diversification has occurred in the common
ancestor of Otocephala and Euteleostei, such that members of these subdivisions possess two types of
hatching enzyme genes, belonging to clade I and clade Il. Our previous study su%gested that the clade I
enzyme maintained the ancestral function, while the clade 1l enzyme gained new function
(neofunctionalization). edaka Oryzias latipes ,belonging to Euteleostei, hatch by cooperative action of
clade I and Il enzymes, and the substrate specificities of them are completely different. To elucidate
the amino acid substitutions important for change of substrate specificity, the recombinant clade I
enzyme which was substituted nine of the two hundreds amino acids to clade Il enzyme type (clade 1 mut9)
was generated by E. coli expression system. The clade | mut9 changed the substrate specificity to be
similar to that of clade Il enzyme, and cleaved the peptides designed from clade Il enzyme specific
cleavage sites.
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