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saxcz@eg | Simultaneous single-cell measurements demonstrate a positive correlation between RNA copy
2t number for mitochondrial division and fusion genes and mitochondrial fragmentation
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To investigate the central regulation mechanisms for mitochondrial division and chloroplast division, we selected to
use unicellular red alga Cyanidioschyzon merolae which contains only one nucleus, one mitochondrion, and one
chloroplast in a single cell. Using the synchronized culture of C. merolae, we identified 25 candidate genes which
are highly conserved in eukaryotes and specifically express during mitochondrial and chloroplast division phases.
The genes are respectively transformed into the C. merolae cells via homologous recombination to add a
fluorescence reporter Venus. As a result, we identified 9 genes which are involved in organelle proliferation
mechanisms; 3 proteins are localized in nucleus during S-M phase, 2 proteins are localized in mitochondria in S-M
phase, and one protein is localized in cytoplasmic space in M phase. Importantly, one of nuclear-localizing proteins,
hereafter RTF (ribosomal gene transcription factor), was essential to maintain viability in low nutrient condition via
suppression of transcription of cytosolic ribosomal genes. Given that depletion of RTF ended up being lethal in low
nutrient condition, the periodic gene expression pattern of ribosome, ribosome cycle, will be indispensable for
survive in nature (Mogi et al. in preparation). We believe that further analyses of the characterized genes enable to
depict the comprehensive mechanisms of the cell and organelle proliferation and biogenesis.
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