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Directed evolution of isopentenyl phosphate kinase in the presence of two competing substrates.
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Isoprenoids are a group of valuable compounds used in flavors, fragrances, and
pharmaceuticals. They are all synthesized from the common dimethylallyl pyrophosphate
(DMAPP) and isopentenyl pyrophosphate (IPP). Recently, salvage pathways for DMAPP and
IPP from corresponding alcohols were established by the pair of kinases [1][2]. In this study,
we aim to supply both DMAPP and IPP using a single variant enzyme of isopentenyl phosphate
kinase, IPK. However, we found that phosphorylation of DMAOH is severely inhibited by IOH.
Using carotenoid-based activity screening in the presence of excess amount of IOH, we
searched for the IPK variants that can efficiently convert DMAOH to DMAPP. In this
presentation, we report the nature, specification, and application of the IPK variants obtained
herein.
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