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Identification and functional analysis of molecules that regulate intracellular
temperature

Umeda, Masato
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Intracellular temperature affects a wide range of cellular functions in
living organisms. However, it remains unclear whether temperature in individual animal cells is
controlled autonomously as response in fluctuations in environmental temperature. We find that the
intracellular temperature of steady-state Drosophila S2 cells is maintained in a manner dependent on

delta9-fatty acid desaturase DESAT1.The DESAT1-mediated increase of intracellular temperature is
caused by the enhancement of F1Fo-ATPase-dependent mitochondrial respiration that is coupled with
thermogenesis. We also reveal that Fl1Fo-ATPase-dependent mitochondrial respiration is potentiated by
cold exposure through the remodeling of mitochondrial cristae structure via DESAT1-dependent
unsaturation of mitochondrial phospholipid acyl chains. Based on these findings, we propose a
cell-autonomous mechanism for intracellular temperature control during environmental temperature

changes.
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