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identification and its application for natural drug target discovery
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실험목적 (Objectives)

A plant metabolite plumbagin has potent anticancer activity. However, the detailed

molecular targets of plumbagin for anticancer activity are not clearly understood.

Here, using drug-induced haploinsufficiency (DIH) and genome-wide heterozygous

deletion mutants of the fission yeast Schizosaccharomyces pombe, we have tried to

identify a new molecular target of plumbagin for the anticancer activity.

재료 및 방법 (Materials and Methods)

◦ 실험재료

Bioneer's proprietary genome-wide S. pombe heterozygous deletion mutant library

◦ 실험방법

Drug-induced haploinsufficiency (DIH) in yeast is considered as a valuable tool for

drug target identification. In this study, we have used DIH in Bioneer's proprietary

genome-wide S. pombe heterozygous deletion mutant library (Nat. Biotech, 28, 617–

623, 2010) that is comprised of 4,840 heterozygous diploid deletion mutants for the

drug target identification of the natural anticancer agent plumbagin.

실험결과 (Results)
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We identified a 1, 4-phopshatidylinositol 5-kinase (PI5K) as a new molecular target

of plumbagin for the anticancer activity. Plumbagin showed potent anti-proliferative

activity (GI50; 10uM) and induced cell elongation and septum formation in wild-type

S. pombe. Furthermore, plumbagin dramatically increased the intracellular ROS level,

and pretreatment with the ROS scavenger, NAC, protected against growth inhibition

by plumbagin, suggesting that ROS play a crucial role in the anti-proliferative

activity in S. pombe. Interestingly, significant DIH was observed in an its3-deleted

heterozygous mutant, in which ROS generation by plumbagin was higher than that in

wild-type cells. In MCF7 human breast cancer cells, plumbagin dramatically decreased

the level of a human ortholog, PI5K, of yeast its3, and knockdown of PI5K using

siPI5K decreased cell viability.


