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Cell-autonomous mechanism for control of intracellular temperature

Nagao, Kohjiro
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Temperature is a fundamental physical quantity that governs the molecular
motion, structure, and reactivity of biomolecules, and temperature changes inside and outside the
cell affect a wide range of cellular functions, including cell proliferation, metabolism, and signal

transduction. For this reason, adapting to temperature changes is important for maintaining
cellular functions. In this study, we used Drosophila cultured cells to analyze the relationship
between the chemical structure of phospholipids and the mechanism of heat production. We found that
fatty acid desaturase increases unsaturated fatty acid-containing phospholipids in mitochondria upon
exposure to low temperatures, thereby cell-autonomously activating mitochondrial heat production
through the formation of ATP synthase oligomers accompanied by the reorganization of cristae
structures in mitochondria.
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