G301-1am-08 AZ{b2a B1025SE2 (2022)

TRIERFE LUV TN OFRBE LEEEAMERAICK S IES
BEENFNDE/ I—EKER

(KBRmiR) OfK & - I IEE - I it - K2 &

The synthesis of biodegradable polymers from CO, and acetone by using biocatalysts
(‘Graduate School of Science, Osaka City University, *Research Center for Artificial
Photosynthesis, Osaka City University) OYu Kita,! Masanobu Higashi,? Ritsuko Fujii,'
Yutaka Amao'~

Recently, various environmental issues such as global warming and plastic pollution have
become serious. To solve these problems, the development of the combined technologies of
CO, utilization and biodegradable plastics synthesis are significant. In this study, we aim to
produce polyhydroxybutyrate, a biodegradable polymer, from CO, and acetone via
acetoacetate and 3-hydroxybutyrate. To archive this system, we focused on biocatalysts acting
in ambient conditions, especially acetone carboxylase (AC) and 3-hydroxybutyrate
dehydrogenase (HBDH) obtained from Rhodobacter capsulatus, a purple nonsulfur
photosynthetic bacterium, following the previous studies. The first step is to introduce CO,to
acetone to form acetoacetate with AC. The second step is reduced to 3-hydroxybutyrate from
acetoacetate with HBDH. By combining these two steps, the system producing 3-
hydroxybutyrate from CO; and acetone has developed.
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