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Investigation of Hemoprotein-catalyzed Carbene Transfer Reactions for the Diversification of
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With recent advance in biotechnology, biomanufacturing using microbial biosynthetic
pathways has attracted increasing attention in the production of chemical feedstocks. However,
the products of biomanufacturing are still limited to a series of metabolites obtained from
natural biosynthetic pathways. To address this issue, we here set out to integrate non-natural
chemical transformations into existing biosynthetic pathways to expand natural biosynthetic
pathways. In particular, non-natural carbene transfer reactions utilizing heme-dependent
enzymes were investigated in this study to diversify biosynthetic pathways for the production
of carotenoids. Consequently, bacterial globins from S. novella were found to catalyze the
derivatization of retinal, an apocarotenoid derived from [-carotene, via the targeted carbene
transfer reaction.
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