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            Abstract
HOMOLOGOUS enzymes of species with different cell temperatures usually display temperature-adaptive differences in their catalytic properties1â€“7. Thus enzymes of low cell temperature species characteristically exhibit higher specific activities and lower activation free energies and enthalpies than the homologous enzymes of high cell temperature species2â€“7. For lactate dehydrogenase (LDH, E.G. 1.1.1.27; lactate: NAD+ oxidoreductase), a single M4 (muscle type) LDH molecule from a cold-water fish can catalyse the conversion of pyruvate to lactate three times as rapidly at 5 Â°C as an M4-LDH from a mammal5. In this paper we present evidence that these temperature-compensating differences in catalytic efficiency may derive in part from different amounts of exergonic hydration of the enzymes during the activation step in catalysis. Lowering the activation free energy (Î”Gâ€¡) â€˜barriersâ€™ to enzymic reactions by way of the reversible hydration of amino acid side chains and/or polar peptide linkages permits the adjustment of catalytic efficiencies without necessitating the modification of amino acid sequences in the active sites of the enzymes.
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