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Investigation of the basic principle of organelle-mass homeostasis
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IT one would investigate a homeostasis, having methods to disturb it are
important. Therefore, in this study, we established cells that can artificially decrease the amount
of a targeted organelle, then, investigated the cellular responses against the deficiency of the
organelle. Using transcriptomics, proteomics, and live cell imaging, we uncovered that Integrated
Stress Response (ISR) was found to be activated under the mitochondrial deficiency. Under ISR,
protein synthesis in the mitochondria is intact, whereas that in the cytosol is attenuated. Given
that respiratory chain complexes are chimera between mitochondrially synthesized proteins and
cytosolic synthesized proteins, balanced synthesis of the two group proteins is important. Under
ISR, only cytosolic protein synthesis is suppressed, indicating that a balance regulation of
mitochondria-cytosol protein synthesis occurs under mitochondrial deficiency.
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