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    Abstract

Chk2 is a checkpoint kinase involved in the ataxia telangiectasia mutated pathway, which is activated by genomic instability and DNA damage, leading to either cell death (apoptosis) or cell cycle arrest. Chk2 provides an unexplored therapeutic target against cancer cells. We recently reported 4,4′-diacetyldiphenylurea-bis(guanylhydrazone) (NSC 109555) as a novel chemotype Chk2 inhibitor. We have now synthesized a derivative of NSC 109555, PV1019 (NSC 744039) [7-nitro-1H-indole-2-carboxylic acid {4-[1-(guanidinohydrazone)-ethyl]-phenyl}-amide], which is a selective submicromolar inhibitor of Chk2 in vitro. The cocrystal structure of PV1019 bound in the ATP binding pocket of Chk2 confirmed enzymatic/biochemical observations that PV1019 acts as a competitive inhibitor of Chk2 with respect to ATP. PV1019 was found to inhibit Chk2 in cells. It inhibits Chk2 autophosphorylation (which represents the cellular kinase activation of Chk2), Cdc25C phosphorylation, and HDMX degradation in response to DNA damage. PV1019 also protects normal mouse thymocytes against ionizing radiation-induced apoptosis, and it shows synergistic antiproliferative activity with topotecan, camptothecin, and radiation in human tumor cell lines. We also show that PV1019 and Chk2 small interfering RNAs can exert antiproliferative activity themselves in the cancer cells with high Chk2 expression in the NCI-60 screen. These data indicate that PV1019 is a potent and selective inhibitor of Chk2 with chemotherapeutic and radiosensitization potential.
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ABBREVIATIONS:

	Chk2
	checkpoint kinase 2
	ATM
	ataxia telangiectasia mutated
	siRNA
	small interfering RNA
	HEK
	human embryonic kidney
	IR
	ionizing radiation
	NSC 109555
	4,4′-diacetyldiphenylurea-bis(guanylhydrazone)
	VRX046617
	3-hydroxy-N-isopropyl-5-(4-phenoxy-phenylamino)isothiazole-4-carboximidamine
	AZD7762
	3-(carbamoylamino)-5-(3-fluorophenyl)-N-(3-piperidyl)thiophene-2-carboxamide
	DMSO
	dimethyl sulfoxide
	RNAi
	RNA interference
	PBS
	phosphate-buffered saline
	ABI
	2-arylbenzimidazole
	TPT
	topotecan
	CPT
	camptothecin.
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