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Hydration effect on lysozyme in gas phase studied by UV-photodissociation

spectroscopy in combination with droplet-beam IR laser ablation
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Department of Chemistry, Gakushuin University, Japan

[Abstract] Proteins are usually present in aqueous solution, interacting with ambient water
molecules. Therefore, it is of importance to elucidate the hydration effect of the protein
molecules, which affects a valance state of the protein molecules. In this study, we aim to
establish a method for the structural analysis of gas-phase proteins and reveal the interaction
between the protein and the water molecules under a valence-selective condition using an
electrodynamic ion trap technique. We observed a UV-photodissociation spectrum of the
lysozyme (Lys) isolated in the gas phase by a droplet-beam IR laser ablation method. In the
UV-photodissociation  spectrum of Lys®* at deep UV region (215-275 nm),
UV-photodissociation products, H* and H3O", are observed by irradiation of the UV laser onto
the trapped Lys?* ions. Although the absorption band observed at 220 nm in a conventional
UV-absorption spectrum of the Lys in the aqueous solution, a peak observed by
UV-photodissociation of Lys?* locates at around 230 nm, which suggests the structural
difference between the gas phase and the liquid phase.
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Fig. 3. Potential energy of ground state, electronically excited
state and dissociation potential versus the distance between
protein(Lys) and water molecule in the gas or the liquid phase.
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