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Elucidation of the Physicochemical Regulatory Mechanisms in Intracellular Local
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The mechanisms that regulate translation rate locally in the cell are
unknown. Since translation is the largest intracellular energy-consuming reaction, this study
focused on intracellular temperature as a physicochemical mechanism that affects translation rate
and examined the involvement of localized intracellular heat generation and temperature
heterogeneity as driving forces for parametric translation rate regulation locally within the cell.
Using fluorescent polymer temperature sensors to measure intracellular temperature, we investigated
the effect of translation on intracellular temperature in detail and found that intracellular
temperature is closely related to translation. We also found that transcription and translation are
exothermic during neuronal differentiation, which is accompanied by major changes in gene
expression, and that heating promotes differentiation.
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