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Green Biotechnology

R&D Project Title: Biomass Production Innovation
through Photosynthesis-Enhanced Crops via Rubisco Engineering

Project Leader: Wataru Yamori
Associate Professor, Graduate School of Agricultural and Life Sciences,
The University of Tokyo

R&D Team: Kobe University, Ritsumeikan University

Summary : , , ,
. ) ) Biomass Production Innovation through
To establish a next-generation crop improvement technology by Photosynthesis-Enhanced Crops via Rubisco Engineering

enhancing the photosynthetic capacity of rice through Rubisco

functional modification, thereby simultaneously achieving 0 g _PwmLER
decarbonized agriculture and stable food production. | cD
Research Overview : RuBP

This research aims to improve rice photosynthesis by introducing high-
performance mutations into the rbcL gene of the chloroplast genome,
overcoming Rubisco's rate-limitation. Genome-edited lines will be
evaluated for Rubisco activity, photosynthetic rate, growth, and yield to
verify mutation effectiveness. Structural analyses will clarify how
mutations alter function and guide the design of next-generation variants.
To contribute to carbon neutrality, the project enhances crop CO: fixation
by modifying Rubisco, strengthening agriculture’s role as a carbon sink.
High-performance Rubisco can maintain yields with less fertilizer and land,
reducing greenhouse gas emissions. This foundational biotechnology
supports next-generation bio-strategies by advancing both agricultural
decarbonization and sustainable food production.
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(@ Achieving Simultaneous
Enhancement of Crop CO:
Uptake and Yield for
Carbon—Neutral Agriculture

@ Realizing the Dual Goals of
Global Warming Mitigation
and Stable Food Supply




