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Information thermodynamics for biochemical signal transduction
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In this study, we construct the unified theory of information and
thermodynamics called information thermodynamics as a fundamental theory of biological information
processing. We have derived the generalization of the Onsager reciprocal relation with information
flow and the second law of thermodynamics in terms of the Granger causality. We have also derived a
thermodynamic uncertainty relationship between thermodynamic cost and the speed from a view point of

information geometry, that is a differential geometry of information theory. Our result is
generally useful to understand the biological sensory adaptation and the enzyme reaction
quantitatively.
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