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Direct observation of ligand and protein dynamics within hemoglobin at work

Shibayama, Naoya
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Hemoglobin is one of the best characterized proteins with respect to
structure and function, but the internal ligand diffusion pathways remain obscure and controversial.
Here, we capture the CO migration processes in human hemoglobin by crystallography using a
high-repetition pulsed laser technique at cryogenic temperatueres. We find that the photodissociated
CO molecules migrate along different pathways in the a and B subunit by hopping between the
internal cavities with correlated side-chain motions of large nonpolar residues. Our results provide
a comprehensive picture of ligand movements in hemoglobin, and highlight the relevance of cavities,
nonpolar residues, and distal histidines in facilitating the ligand migration.
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