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Cell therapy by using engineered biosynthesis of anticancer agent in tumor cells
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One of the hurdles in practicin? gene therapy is establishing a system for
functional expression of heterologous genes in human cells. Here we examined whether human cancer
cells could produce antibiotics when provided with a heterologous biosynthetic gene. We focused on
cytochrome P450, an inherently difficult class of enzymes to produce. Specifically, we selected
Fma-P450 that plays a central role in the fumagillin antimicrobial biosynthesis in Aspergillus
fumigatus to examine fungal metabolite production by HelLa cells that express fma-P450 heterologously

using a retroviral vector. Here we show that HelLa cells harboring fma-P450 can biosynthesize
5-hydroxyl-B -trans-bergamoten, 5-hydroxyl-B -cis-bergamoten, and cytotoxic
5-epi-demethoxyfumagillol when supplemented with the precursor (3 -trans-bergamotene. In conclusion,
we demonstrated the feasibility of programming human cells to auto-generate antibiotics through
heterologous gene introduction.
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Fig. 1 The concept of gene therapy by engineered

in situ biosynthesis of cytotoxins in a cancer cell.
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Fig. 2 The fumagillin biosynthetic pathway. Fumagillol precursors are biosynthesized through multi
oxidative-tailoring steps by Cytochrome P450 Fma-P450
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Fig. 5 LC-MS profile of the organic extracts from the

engineered Hela cells harboring fma-P450.
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