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    Abstract
pVHL is a tumor suppressor. The lack of its function leads to various tumors, among which ccRCC (clear cell renal cell carcinoma) has the most serious outcome due to its resistance to chemotherapies and radiotherapies. Although HIF promotes the progression of ccRCC, the precise mechanism by which the loss of VHL leads to tumor initiation remains unclear. We exploited two zebrafish vhl mutants, vhl and vll, and Tg(phd3::GFP)i144 fish to identify crucial functions of Vhl in tumor initiation. Through the mutant analysis, we found that the role of pVHL in DNA repair is conserved in zebrafish Vll. Interestingly, we also discovered that Hif activation strongly suppressed genotoxic stress induced DNA repair defects and apoptosis in vll and brca2 mutants and in the embryos lacking ATM activity. These results suggest the potential of HIF as a clinical modulator that can protect cells from accumulating DNA damage and apoptosis which can lead to cancers and neurodegenerative disorders.

	Abbreviations
	VHL
	Von Hippel Lindau
	ccRCC
	clear cell renal cell carcinoma
	HIF
	Hypoxia Inducible Factor
	PHD
	Prolyl Hydroxylase
	HRE
	HIF responsive element
	DSB
	double strand break
	HR
	homologous recombination
	A-T
	Ataxia -Telangiectasia
	MMR
	mismatch repair
	LOH
	loss of heterozygosity
	TUNEL
	terminal deoxynucleotidyl transferase dUTP nick end labelling
	CPT
	Camptothecin
	CNS
	central nervous system
	ATM
	ATM serine/threonine kinase
	ATMi
	ATM inhibitor
	mpi
	minutes post irradiation
	APTX
	aprataxin
	ATLD
	A-T like disease
	SCAN1
	spinocerebellar ataxia with axonal neuropathy
	ZFN
	zinc finger nucleases
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