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Fig. 4: Time-resolved X-ray solution 
scattering data were acquired using the 
pump–probe method at the beamline 
NW14A. The sample, aqueous solution 
of HbI ligated with CO ligands 
[HbI(CO)2] contained in a capillary of 1 
mm thickness were excited with 35 ps 
laser pulses at 532 nm. Time-resolved 
scattering curves were collected at 40–
70 pump–probe time delays between the 
laser pump pulse and the X-ray probe 
pulse in the range from 100 ps to 56.2 ms 

-to-noise ratio good 
enough for data analysis, about 20 
images were acquired and averaged at 
each time delay. 
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Fig. 5: Picosecond pump–probe X-ray solution 
scattering for wild-type HbI(CO)2. Time-
resolved difference X-ray solution scattering 

of wild-type HbI are shown. The time delay 
after photoexcitation is indicated above each 
curve. For clarity, only data at selected time 
delays are shown. Experimental curves are 
compared with theoretical curves that were 
generated from linear combinations of three 
time-independent species-associated 
scattering curves extracted from the kinetic 
analysis. 
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Fig. 6: Structural dynamics of HbI extracted from the species-associated scattering curves 
using structure refinement. The green and blue arrows are used to indicate the relative 
magnitudes and directions of the changes in the heme–heme distance and subunit rotation angle 
relative to HbI(CO)2. The structural transitions induce a change in the number of interfacial 
water molecules (shown in red), well-organized at the interface of the two subunits. 
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