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The aim of this research is to elucidate the role of steroid hormones in animal circadian rhythm. We have been
conducting a functional analysis of genes encoding biosynthetic enzymes of ecdysteroids, the principal insect
steroid hormones, in the fruit fly Drosophila melanogaster.

A quantitative reverse transcription-PCR analysis was performed to examine daily fluctuations of
ecdysteroidogenic enzyme genes in the fruit fly adult brains. We found that 4 out of 7 identified
ecdysteroidogenic enzyme genes are expressed differentially between day and night.

An immunohistochemical experiment was also performed to examine spatial distributions of gene
expression and protein localization of ecdysteroidogenic enzymes in the adult brains. We revealed that one of
the ecdysteroidogenic enzyme genes, tentatively called the gene A here, is predominantly expressed in the
PDF-positive neurons, which are the core clock neurons in the adult fruit fly. On the other hand,
ecdysteroidogenic enzyme genes other than the gene A are strongly expressed in neurons that are
PDF-negative.

We are also examining the functional importance of ecdysteroidogenic enzymes in the regulation of
circadian rhythm. We established the transgenic animals by knocking down ecdysteroidogenic enzyme genes
specifically in the clock neurons, and measured activity rhythm of these knocked-down flies. In this research,
we are especially focusing on the gene A, which is predominantly expressed in the adult clock neurons as
described above. Our preliminary data showed that the clock neuron-specific RNAI to the gene A exhibited a
weak but abnormal phase shift in a constant dark condition.

These results suggest that the activity of ecdysteroid biosynthesis might fluctuate during day and night,
and play a role in regulating circadian rhythm in the adult fruit fly. On the other hand, our data also raise the
possibility that ecdysteroid biosynthesis does not occur only in the clock neurons in the adult brains. We will
continue further functional analysis on ecdysteroid biosynthetic enzymes in the adult fruit fly.




