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Green Biotechnology

R&D Project Title : Breaking the Limits of Photosynthetic Capacity with EvoRbo

Project Leader : Hiroshi Shimada
Associate Professor, Graduate School of Integrated Sciences for Life,
Hiroshima University

R&D Team : The University of Tokyo, Kyoto Sangyo University, Saitama University,
Kobe University

Summary :

This project aims to enhance photosynthesis by improving Rubisco, the key
enzyme that enables plants and other photosynthetic organisms to capture CO2 from
the atmosphere. We have developed a high-performance form of Rubisco, named
EvoRbo, and demonstrated in cyanobacteria that it can increase the CO: fixation rate
by approximately 2.5-fold and the growth rate by approximately 1.5-fold.

The next challenge is to determine how EvoRbo achieves this enhanced
performance and whether it can function effectively in land plants. We will introduce
EvoRbo into plants and investigate whether it improves photosynthetic capacity and
increases biomass production. We will also examine the factors that may limit its
performance and use the resulting knowledge to establish technologies for enhancing
CO2 fixation in crops and microalgae.

By enabling plants and microalgae to capture more CO2 and produce more
biomass, this research could contribute to increased crop production and the
sustainable production of useful materials and fuels. Through these advances, we aim
to develop a foundation for biological production that supports the transition toward a
carbon-neutral society.
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