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The proteasome is an essential enzyme that degrades ubiquitinated proteins selectively and is involved in
various physiological activities that occur in eukaryotic cells such as cell cycle, signal transduction, transcription
regulation, and DNA repair. Recently, it has become apparent that altered proteasome activity is involved in human
diseases such as cancer and neurodegeneration. However, the mechanisms how the transcription, assembly, amount,
and activity of the proteasome are regulated in higher eukaryotes remain elusive. Therefore, we planned to identify
molecules that modulate proteasome functions by using fly genetics.

First, we succeeded in establishing three RNAI lines in which the expression of proteasome assembly
chaperones PAC3, p27, PI31 are attenuated as starter lines. Next, we crossed these lines with RNAI library fly lines
in which each of approximately a thousand genes is knocked down. By observing phenotypes of the crossed flies, we
succeeded in identifying several lines that rescue or deteriorate the phenotypes of the starter lines. These are the
possible modulators of the proteasome function, and we believe that elucidating the mechanisms how these
responsible genes affect proteasome function will provide new insight into drug development targeting proteasome
for treatment of cancer and neurodegeneration.




