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DUV-excitation spectroscopy of gas-phase divalent lysozyme ion

by use of ion-trap droplet-beam IR-laser ablation
oNorishi Kawauchi, Hiroya Asami, Jun-ya Kohno
Department of Chemistry, Gakushuin University, Japan

[Abstract] Proteins interacting with ambient water molecules usually has an intrinsic
function in aqueous solution. Therefore, it is of importance to elucidate the hydration effect 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 a protein and a water molecules under a
valence-selective condition using an electrodynamic ion trap technique. When the trapped
lysozyme (Lys) ions were irradiated with a deep-UV (DUV) laser of two different focal
condition, which are focusing and defocusing at the trapped ion plume, we observed a
photodissociation fragment and a depletion of the trapped Lys ions, respectively. The
DUV-photodissociation and depletion spectrum of Lys?** at DUV region (192-290 nm) were
measured. At focused condition, we observe the absorption of peptide bond and aromatic
groups at <195, 210 nm and 230 nm. At defocused condition, on the other hands, the
absorption of aromatic groups are observed at ~220 and 280 nm.
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Fig. 1. Mass spectra of trapped Lys2* ions
without (a) and with (b) irradiation of a DUV
laser (230 nm, 2.2 mJpulse?) taken under a
focused condition. Trapping time, RF frequency
and RF voltage were set to 70 ms, 123 kHz and
1.18 kVp-p, respectively.
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Fig. 2. Mass spectra of trapped Lys2* ions
without (a) and with (b) irradiation of a DUV
laser (230 nm, 2.2 mJpulse?) taken under a
focused condition. And, the bottom (c) is
difference spectrum of (a) and (b). Trapping
time, RF frequency and RF voltage were set to
70 ms, 100 kHz and 0.76 kVp-, respectively.
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Fig. 3. (a) DUV-photodissociation spectrum of

Lys?* ions monitored by H3O" intensity under a
focused condition. (b) DUV-depletion spectrum
of Lvs2* ions under a defocused condition.



