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A novel treatment method focusing on DNA damage response
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Renal proximal tubular epithelial cells (RPTECs) are the primary target of
insults to the kidney. Maladaptive repair of RPTECs has been implicated in kidney fibrosis through
induction of cell cycle arrest at G2/M. The role of DNA damage response (DDR) in the progression of
kidney disease remains unknown.

We found that humans with CKD have activation of Ataxia telangiectasia and Rad3-related (ATR), a
master regulator of DDR and DNA damage in RPTECs. Following injury by cisplatin, ATR was expressed
in 70% of PTECs in kidney organoids. RPTECs specific ATR knockout mice <ATRRPTC-/-mice> exhibited
greater kidney functional impairment, DNA damage, and fibrosis in response to kidney injury by
either bilateral ischemia reperfusion, cisplatin or unilateral ureteral obstruction. ATRRPTC-/-mice
had increased G2/M arrested cells after injuries. ATR plays a protective role against tubular cell
injury and fibrosis. Regulation of ATR may be a therapeutic target against human kidney disease.
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