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Identification and _characterization of a novel gene controlling the endocrine
system and uric acid metabolism in Bombyx mori
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3,200,000

oel oel

(XDH) XDH
oel XDH
oel

oel
(XDH)
XDH

XDH

oel mutants of B. mori exhibit a pleiotropic phenotypic defect, including

retarded growth, an extra larval molt, and translucent larval integument owing to a lack of uric
acid. We physiologically and genetically characterized oel mutants to elucidate the dual function of
oel controlling the endocrine system and uric acid metabolism. Rescue experiments using bovine
xanthine oxidase revealed that oel governed the enzymatic activity of xanthine dehydrogenase (XDH),
a key enzyme for uric acid synthesis. Phenotypic comparison of oel mutants and other XDH deficient
mutants indicated that oel is unrelated to molybdenum cofactor synthesis, which is indispensable for
the enzymatic activity of XDH. Moreover, DNA-seq and RNA-seq analysis identified a frameshift
mutation in a gene encoding antioxidant protein. Although genes orthologous to the identified gene
are present in other organisms, their involvement in uric acid metabolism has not been reported.
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