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Large-scale screening for factors that disrupt non-membranous organelles in
plants
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This study aimed to elucidate the mechanism of disappearance of pyrenoids,
non-membranous organelles essential for efficient aquatic photosynthesis. By introducing random
mutations into a model green alga Chlamydomonas strain expressing pyrenoid markers and screening
approximately 15,000 mutants, we successfully isolated several mutants with abnormalities in
pyrenoid number and position. We proceeded to identify the causative genes using next-generation
sequencing and established a high-resolution time-lapse observation system for pyrenoid division,
which allowed us to quantify the differences in pyrenoid division patterns between wild-type and
mutant strains. For some of the mutants, we conducted phenotypic analyses related to photosynthesis,

shedding light on the physiological significance of restricting pyrenoid number to one.
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