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Regulatory mechanism of intracellular temperature sensing and energy metabolism

UMEDA, Masato
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The temperature inside single cells directly influences a broad range of
biological processes and cellular functions. However, it remains unclear whether cells autonomously
regulate their intracellular temperature against changes in the extracellular temperature. We
measured the temperature intracellular temperature using two mechanistically independent
intracellular thermometers. We found that the intracellular temperature is increased by about 3.0
in a manner dependent on A 9-fatty acid desaturase DESAT1. The DESAT1-mediated increase of
intracellular temperature was caused by the enhancement of FlFo-ATPase-dependent mitochondrial
respiration in the inner mitochondrial membrane. Cold exposure of S2 cells caused the enhanced
Broduction of unsaturated fatty acid-containing ﬁhospholipids in a DESAT1-dependent manner followed
y the activation of mitochondrial respiration that is coupled with mitochondrial thermogenesis.
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