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Functional analysis of a novel Rubisco small subunit, OsRbcS1 in rice
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Rubisco small subunits (RbcS) are encoded by a nuclear multigene family
consisting five RbcS genes (OsRbcS1-5) in rice. Among them, the amino acid sequence of OsRbcSl differs
notably from those of OsRbcS2-5. In addition, OsRbcS1 was not expressed in leaf blade, a major
photosynthetic organ, but was expressed in leaf sheath, culm, anther and root central cylinder. In leaf
blade of transgenic rice overexpressing OsRbcS1 and leaf sheath of non-transgenic rice, OsRbcS1 was
incorporated into the Rubisco holoenzyme. Incorporation of OsRbcS1 into Rubisco increased the catalytic
turnover rate and Km for CO2 of the enzyme, indicating that the catalytic properties were shifted to
those of a high activity type Rubisco. These results indicate that the catalytic properties of Rubisco
can be altered by ectopic expression of OsRbcS1, and useful for improvement of photosynthetic capacity
under near future elevated CO2 conditions.
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