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Proteins existing in the living body have different functions and structures than the original
proteins. This is due to the interaction between proteins and water molecules existing around
biomolecules. The present research aims to study the three-dimensional structure of
biomolecular ions in intermolecular and intramolecular interactions and reactions with target
molecules. Proton transfer reactions of ubiquitin, a biomolecule, with 1-hexylamine, a target
molecule, were used in this experiment. Ubiquitin, which exists in eukaryotic cells, is a protein
consisting of 76 amino acids. Protons can be added to the 12 basic residues and the N-terminal.

In this study, experiments were conducted using a home-made tandem mass spectrometer. A
specific charge was selected by a quadrupole mass spectrometer after generating the multiply-
charged ions with an ESI method and trapping them in an ion funnel. Then, a proton transfer
reaction was carried out with 1-hexylamine in a gas cell. DC voltage of an octapole ion guide
(OPIG-DC), reaction time and temperature in the gas cell were changed, and the ions were
detected with a time-of-flight mass spectrometer. As a result, the reaction changed when
changing the temperature and the DC voltage. This may indicate the changes in the three-
dimensional structure of the ions.
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