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Isomerization of photoactive yellow protein chromophore
under high pressure
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[ Abstract] Pressure dependence of the energetics for the isomerization reaction of
photoactive yellow protein chromophore is investigated with quantum chemical calculations
using XP PCM (eXtreme Pressure Polarizable Continuum Model). The XP PCM considers the
high pressure effect by the model repulsion potential between solute’s electrons and the PCM
cavity surface. We consider the one-bond flip (OBF) and hula-twist (HTw) mechanisms for
the isomerization. The OBF is energetically favorable, but it requires larger activation and
reaction volumes than the HTw path. Consequently the OBF isomerization path would be
suppressed under high pressure in the excited state.
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