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Insect molting and metamorphosis are governed by molting hormones and juvenile hormones. Molting
hormones ecdysones trigger each larval-larval molt, while juvenile hormones prevent precocious
metamorphosis and al low larvae to undergo multiple rounds of molting until larvae reach the appropriate
size for metamorphosis. Roles for these two hormones are well studied, but the mechanisms underlying
the number of larval molts are poorly understood. In this project, we have focused on the silkworm ¥
(Moltinism) locus that governs the number of larval molts in the silkworm. Silkworms have typically
have five larval instars, but the M strains vary between four and six. We have performed positional
cloning of the M locus and found that the homeotic gene Sex combs reduced (Scr) is the strong candidate
for the M locus. Our results showed that Scr is specifically expressed in the prothoracic gland, an
endocrine organ for the biosynthesis of molting hormones, during larval stages, with a clear peak just
before each larval ecdysis. We also identified an enhancer sequence that is necessary to express Scr
specifically in the prothoracic gland, and found that the expression of Scr in the prothoracic gland
is almost lost in the M strain due to the loss of this enhancer. Our results suggest that controls
the biosynthesis of molting hormones in the prothoracic gland, thereby regulating the number of larval
molts in the silkworm, and further imply that roles of homeotic genes are not only in morphogenesis
but also in regulation of developmental timing.




