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[ Abstract] The free energy release associated with the hydrolysis of adenosine
triphosphate (ATP) is consumed by proteins to exhibit their functions. Interestingly, it is
experimentally observed that the free energy AGhya of hydrolysis of ATP is maintained at
about —10 kcal/mol irrespective of the ionic states of ATP in solutions. In this work we
conducted a large-scale QM/MM simulations combined with a theory of solutions to analyze
the free energy AGhuyq. It was revealed that the electronic state contribution to AGhyq 1s largely
negative upon hydrolysis due to the reduction of the electrostatic potential. On the contrary, it
was found that the solvation effect is strongly more favorable to the reactant than the product.
The drastic compensation of these opposite effects takes place in solution, which leads to the
modest free energy release AGhyq at each ionic state of ATP. Thus, the microscopic
mechanism of the constancy of AGnyq was firstly revealed.
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REEE & 2728, BIKEWZ LicZ2n s DK SFEEHBT 2 )L¥ —1%, 12I1F -10
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X¥—DEZEDLIEIZLD, AGhya B AGhya = AGso + AGae ETREI NS
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