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Current society relies on large-scale production of plastics such as polyethylene, polystyrene,
Current society relies on large-scale production of plastics such as polyethylene, polystyrene, polyethylene
polyethylene terephthalate. Ethylene is a significantly important industrial raw material for manufacturing
terephthalate. Ethylene is a significantly important industrial raw material for manufacturing plastics, and
plastics, and used to produce various petrochemical products. However, ethylene production is limited to their
used to produce various petrochemical products. However, ethylene production is limited to their availability
availability of petroleum oil, and is emitting large amount of CO2 which is one of the major green house gases.
of petroleum oil, and is emitting large amount of CO2 which is one of the major green house gases. We
We therefore engineered a cyanobacterium using a synthetic biological approach to construct a
therefore engineered a cyanobacterium using a synthetic biological approach to construct a photosynthetic
photosynthetic system producing ethylene from carbon dioxide. Furthermore, we attempted to improve the
system producing ethylene from carbon dioxide. Furthermore, we attempted to improve the efficiency of
efficiency of ethylene-biosynthesizing enzymes with an enzyme complexation technology that mimics
ethylene-biosynthesizing enzymes with an enzyme complexation technology that mimics biomass
biomass
decomposition
systems
found
in
anaerobic
microorganisms.
Specifically,
decomposition systems found in anaerobic microorganisms. Specifically, 1-amino-cyclopropane-l1-amino-cyclopropane-l-carboxylic acid (ACC) synthase (ACS) and ACC oxidase (ACO), which are
carboxylic acid (ACC) synthase (ACS) and ACC oxidase (ACO), which are plant-derived enzymes involved
plant-derived enzymes involved in ethylene biosynthesis, were converted to enzyme complexes by
in ethylene biosynthesis, were converted to enzyme complexes by cellulosome engineering to construct a
cellulosome engineering to construct a multi-enzyme machinery chimera (Ethylenome SOC2), which was
multi-enzyme machinery chimera (Ethylenome SOC2), which was introduced into the cyanobacterial cells.
introduced into the cyanobacterial cells. In this study, we changed the enzyme composition of Ethylenome to
In this study, we changed the enzyme composition of Ethylenome to further improve the efficiency of
further improve the efficiency of bio-ethylene production. Specifically, Arabidopsis thaliana-derived
bio-ethylene production. Specifically, Arabidopsis thaliana-derived methylthioadenosine (MTA) nucleosidase
methylthioadenosine (MTA) nucleosidase (MTAN) 1 or 2 was newly incorporated in addition to ACS and
(MTAN) 1 or 2 was newly incorporated in addition to ACS and ACO constituting the existing enzyme
ACO constituting the existing enzyme complex (SOC2). Herein, we report the bio-ethylene production
complex (SOC2). Herein, we report the bio-ethylene production activity of cyanobacteria that have enzyme
activity of cyanobacteria that have enzyme complexes retaining these three enzymes (SOC3D1 and D2).
complexes retaining these three enzymes (SOC3D1 and D2).
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