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Development of rational metabolic design techniques based on co-utilization of
multiple carbon sources for high-yield production of valuable chemicals

Fujiwara, Ryosuke
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In order to utilize crude glycerol as a resource, we constructed a
metabolically engineered strain of M. extorquens that can simultaneously utilize both methanol and
glycerol. By overexpressing the endogenous gene Mext 4066, we succeeded in growing the strain on
glycerol as a sole carbon source. In addition, to efficiently utilize the carbon derived from
methanol to produce the target product, we disrupted formate dehydrogenase (FDH), which catalyzes a
competing reaction. We successfully constructed a quadruple-knockout strain in which four FDH genes
were disrupted, and confirmed that formate dehydrogenase activity was lost. However, growth
inhibition was caused by the accumulation of formate, suggesting that improvement of formate
metabolism is necessary when using methanol as a substrate for bioproduction.

Methylorubrum extorquens Metabolic engineering
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