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To obtain structural basis for controlling mechanism of transcription initiation by histone modification, histone multimers
and nucleosome core particle (NCP) were prepared and characterized by mass spectrometry. In addition to wild-type, N-
and/or C-tail truncated mutants of histone monomers, AN-H2A, ANC-H2A, and AN-H2B, were prepared, and mutant
histone H2A/H2B dimers and NCP were re-constituted. By ion mobility mass spectrometry (IM-MS) and molecular
dynamics (MD) simulation of the wild-type and mutant H2A/H2B dimers, it was found that (1) variety in the collision
cross section in the gas phase was caused by the random behaviors of the tail regions, (2) diversity in the collision
cross section was reduced as the tail regions were shortened, (3) acetylation did not affect the structural diversity in
the gas phase, and (4) helical fold was partly collapsed in the ANC-H2A/AN-H2B dimer. When the dimer was
acetylated, no distinct change was observed in biophysical characteristics whereas deimination stabilized the dimer
in the gas phase. In contrast, acetylated NCP showed higher stability in the gas phase than the wild-type when it was
prepared in 1 M ammonium acetate and subjected to MS. In this study, we could demonstrate using mass
spectrometry that disordered tail regions play an important role in stabilizing the conformation of the core region of
the dimer and NCP in solution and gas phases.




