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We tested the effect of their overexpression on lifespan and developmental viabili
ty in SCA1 Drosophila model expressing ATX1-82Q. We identified genes previously unknown to be involved in
CAG-/polyQ-related pathogenesis that function in multiple DNA damage repair systems. Beyond the significan
ce of each repair system, systems biology analyses unraveled the core networks connecting positive genes i
n the gene screen that could contribute to SCAl pathology. In particular, RpAl, which had the largest effe
ct on lifespan in the SCAl fly model, was located at the hub position linked to such core repair systems,
including homologous recombination (HR). We revealed that ATXN1 actually interacted with RpAl. Furthermore
, mutant but not normal ATXN1 impaired the dynamics of RpAl in the nucleus after DNA damage. In addition,
chemical and genetic inhibitions of Chkl elongated lifespa. Collectively, we elucidated core networks for
DNA damage repair in SCAl that might include the aberrant usage of HR.
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