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Time-resolved analysis of oxygen-binding saturation and structural changes in
the crystal of the giant hemoglobin
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The oxygenated crystals of the giant hemoglobin (molecular mass of about 400

kDa) from an annelid Oligobrachia mashikoi were prepared and then the crystals were shifted to
various intermediate rates of oxygen-binding saturation with the soaking method. The crystals were
processed by the laser crystal processing machine and these optimally processed crystals permitted
us to observe the simultaneous transition in both oxygen dissociation and three-dimensional
structure by microspectrophotometry and X-ray diffraction method in a time-resolved manner. The
results sug?est that while the giant hemoglobin changes from the oxygenated to the deoxygenated
state, the local tertiary structural changes occur from a relatively early stage of oxygen
dissociation, whereas the quaternary structural change across the molecule occurs a late stage of
oxygen dissociation.
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