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FALEm L O A Analysis of control mechanism of the pupal development and eclosion timing by
transcription factors FTZ-F1 and Blimp-1 in Drosophila melanogaster
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Living organisms sometimes determine their specific developmental events at precise timing. Furthermore, the
timing of these developmental events is sometimes crucial to normal development. Ecdysone is an insect hormone that
regulates the timing of many developmental events. FTZ-F1, a member of the nuclear hormone receptor
type-transcription factor, is expressed by pulse exposure to ecdysone. Blimp-1, an ecdysone inducible transcriptional
repressor, binds to the promoter region of the ftz-f1 gene and plays an important role in determining the precise timing
of ftz-f1 expression during the prepupal period. It has been shown that FTZ-F1 plays important roles during
embryogenesis, larval ecdysis, and early metamorphic stages in Drosophila melanogaster. However, little is known
about the expression pattern, regulation, and function of this receptor during the pupal stage. So, | analyzed the
expression pattern and regulation mechanism of ftz-f1 during the pupal period, as well as the phenotypes of RNAI
knockdown or mutant animals, to elucidate its function during this stage. Western blotting and immunohistological
analysis revealed that BFTZ-F1 is expressed at a high level in most cells during the late pupal stage and this expression
is dependent on the decline of ecdysteroid levels. Moreover, the expression of BFTZ-F1 declined just before eclosion
and the decline timing in female is earlier than that in male, consistent with the difference of eclosion timing. Analysis
of ftz-f1 and blimp-1 transcripts by RT-PCR revealed that ftz-f1 mRNA level increases after disappearance of blimp-1
transcript. This result suggests that ftz-f1 is also regulated by Blimp-1 during the pupal stage. Next, | examined effects
of blimp-1 and ftz-f1 knockdown and overexpression in whole body or in specific organs during the pupal period by
using GAL4/UAS system or induction under control of heat shock promoter. The results revealed that ftz-f1 is regulated
by Blimp-1 during the pupal development and BFTZ-F1 controls the timing of pupal development, and moreover, the
decline of BFTZ-F1 expression level controls eclosion timing. Both the ftz-f1 genetic mutant and stage-specific ftz-f1
knockdown using RNAI during the pupal stage showed defects in the eye, the antennal segment, the wing, and the leg,
indicating that FTZ-F1 plays important roles in these organs. Interestingly, | found that the fat body is an important

organ in which the BFTZ-F1 controls the timing of pupal development and eclosion.
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