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With the aim of improving photosynthetic efficiency under increased CO; concentrations ([CO]), we
examined the possibility of artificially regulating the stomatal response to elevated [CO;] using genetically
modified rice plants. SLAC1 is an S-type anion channel protein that controls stomatal closure in response
to elevated CO, and ABA-mediated drought signaling. We successfully introduced two mutations in the
SLAC1 gene of rice (Oryza sativa cv. Nipponbare) by using homologous recombination-based gene
targeting. The generated rice mutant, SLAC7-GT, produces SLAC1 proteins with two amino acid
substitutions in predicted CO; signal-receiving sites. Gas exchange measurements revealed that
stomatal closure under elevated [CO,] was suppressed in the SLAC7-GT plants, while that under ABA
treatment was comparable to the wild-type (WT) plants. When grown in the greenhouse under elevated
[CO2] (1000 ppm), SLACT-GT plants showed higher tiller production than the WT, but seed yield was
significantly lower, as observed in the SLAC7 knockout lines. These observations suggest that
modification of CO; signal reception sites of SLAC1 can improve the CO; uptake efficiency under
elevated [CO2] in rice. Still, its effect would be limited to the early seedling stages, suggesting that
further precise structural modification of the SLAC7 gene will be required.




