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Establishing gene therapy by expression of biosynthetic genes responsible for the formation of
anticancer agent fumagillin
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We have attempted to establish a basis of de novo biosynthesis of natural products in human cells. In this study, we aimed to
biosynthesize fumagillin (1), which is a potent angiogenesis inhibitor produced by Aspergillus fumigatus, in human cancer cells.
First, fina-TC and fma-P450 were introduced into HeLa cells to biosynthesize compound 3 using intracellular FPP as a substrate.
We found the production of compound 5’, in which the 5-position of 3 was reduced. Next, we attempted the conversion reaction
by fima-KR, but we could not confirm the expression of fina-KR in the cells. Then, we introduced fima-P450 and fma-C6H into
cells to produce compound 6’ (FR65814), which was reported to possess the inhibitory activity of cell proliferation. As a

result, the cells expressing these genes and producing compound 6’ showed a cell death phenotype.
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1 : fumagillin, 2: B-trans-bergamotene, 3: 5-keto-demethoxyfumagillol, 4: fumagillol, 5: demethoxyfumagillol,
5" 5-epi-demethoxyfumagillol, 6: demethylfumagillol, 6" 5-epi-demethylfumagillol
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