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Determination of single hemoglobin dynamics with x-rays
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The allosteric phenomenon of tetrameric hemoglobin Hb is a fundamental
principle and the largest unexplored phenomenon in protein science: the strong allosteric effect of
Hb and the accompanying large-scale higher-order conformational changes are considered the
underlying mechanism. We have been partially successful for seven years in directly observing the
single-molecule dynamics of the Hb allosteric transition using X-ray single-molecule tracking
(Diffracted X-ray Tracking: DXT), a unique time-resolved single-molecule measurement method using
X-rays, which is uniquely applicable to single-molecule measurements of the internal dynamics of Hb
molecules. In the present study, the data were concentrated on CO photolysis photoexcitation DXT. As

a result, rotational motions in the x direction of 15-30 degrees after laser irradiation were
identified for the first time in the world.
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