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Semi-comprehensive functional determination of crystal structures of hemoglobin

Shibayama, Naoya

3,300,000

Hb
Tense T Relaxed R Hb
Ho X

Hb
Hb Hb

(Hb)

Ho R T Hb

Structural changes associated with protein allsotery are often explained in
terms of a two-state transition between the tense (T) state and the relaxed (R) state, using
hemoglobin (Hb) as an example. However, the two-state model has not been successfully applied to the

understanding of Hb allostery in a quantitative sense. Although Hb was one of the first proteins to
be solved by X-ray crystallography, the correlation between its crystal structure and solution
function has not yet been clarified and remains as an unresolved issue. In this study, we directly
determined the functional properties of crystals of Hb, and analyzed the function of Hb whose
transition between states was frozen in a porous silica gel containing water. We have elucidated the
relationships between the structure and function of Hb.
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