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Abstract: Circadian rhythms, conserved across life, are governed by molecular feedback loops in Drosophila 

clock neurons, though how these loops adapt in peripheral tissue clocks remains unclear. In this study, we 

discovered that in reproductive tissues, the expression profile of Clock is notably different. It is expressed at 

very low levels in the ovary, while a shorter isoform of Clock is particularly abundant in the testis. 

Downregulation of these isoforms impaired fertility in both male and female flies. The short isoform of CLOCK 

inhibited the binding of the longer isoform to CYCLE, leading to a reduction in CLOCK / CYCLE co-binding in 

the testis. Using ChIP-seq to identify CLOCK and CYCLE binding sites in the head, ovary and testis, we found 

that the binding profile of CLOCK / CYCLE was distinct between these tissues, in which CLOCK / CYCLE 

targets to genes involve in spermatogenesis specifically in testes. Immunostaining revealed knock down of 

CLOCK short form results in defects in spermatogenesis. This study reveals the expression profiles and 

functional mechanisms of specific Clock isoforms in reproductive tissues, which highlighted the modification of 

clock regulatory loop and essential role of Clock in reproductive organs. 
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Dumpless1 regulates mature follicle rupture by integrating  ecdysone 
and octopamine signaling in Drosophila

Jishan Li, Wanlu Deng, Qi Han, Huimin Deng

  Guangdong Key Laboratory of Insect Developmental Biology and Applied Technology, Institute of Insect 
Scienceand Technology & School of Life Sciences, South China Normal University, Guangzhou, 510631,China

Abstract: Ecdysone signaling is known to regulate octopamine (OA)-induced a matrix metalloproteinase 2 

(Mmp2)-dependent mature follicle rupture to promote ovulation; However, the specific mechanisms 

through which it modulates OA signaling remain unclear. Here, we identify Dumpless1, a ZAD-C2H2 

zinc-finger transcription factor, as a critical bridge connecting ecdysone and OA signaling. Mutations in 

Dumpless1 led to the impeded rupture of mature follicles and a consequent reduction in egg-laying. 

Moreover, the diminished Mmp2 activity and reduced expression of the OA receptor oamb in 

Dumpless1-/-  ovaries were detected. Notably, mature follicles in these mutants exhibited defects in 

OA-induced  follicle rupture. Furthermore, Dumpless1 was unregulated in mature stage-14 posterior 

follicle cells.  In addition, disruption of the ecdysone receptor B1 (EcRB1) in mature follicle cells 

decreased Dumpless1  expression. Our data suggest that Dumpless1 is a key regulator by mediating 

ecdysone and octopamine signaling, thereby participating in mature follicle rupture and ensuring proper 

ovulation. This  study provides a novel insight into the molecular mechanisms of ecdysone-OA 

communication in  Drosophila ovulation.
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Ccdc13 is essential for the assembly of ciliary central microtubules 
in Drosophila
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