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Application of gene editing by Clostron technology for biorefinery by hydrogen
producing Clostridium
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Clostridium paraputrificum
CoA

ClosTron

Ruminiclostridium josui

C. paraputrificum decomposes chitin and produces hydrogen gas and ethanol.

Pathway from pyruvate to acetyl-CoA is a critical step for hydrogen gas production. Pyruvate
ferredoxin oxidoreductase (PFO) catalyzes this important step. However, Pyruvate formate lyase

PFL), which converts pyruvate to formate and acetyl-CoA, bypasses the PFO pathway. Therefore, we
attempted to stop PFL pathway and to concentrate metabolic flow from pyruvate to acetyl-CoA in PFO
pathway. The PFL gene and the PFL activase (PFLA) gene were encoded in polycistronic and we tried to
disrupt PFL and PFLA gene. Only the PFLA gene was disrupted by the genome editing ClosTron method.
The production of hydrogen gas increased in glucose as a carbon source. In addition, we succeeded in

disrupting the production pathway of butyric acid and the strain increased the ethanol production.
Furthermore, we have succeeded in developing a high-expression vector for cellulolytic bacterium R.

josui.
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