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Figure 1 Time-resolved X-ray solution scattering data were acquired
using the pump—probe method at the beamline NW14A.
Aqueous solution samples of Hbl ligated with CO ligands
[HbI(CO)2] were prepared using a previously established
protocol. The sample 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 as
well as at a reference time delay of —5 ps. To attain a signal-
to-noise ratio good enough for data analysis, about 20 images
were acquired and averaged at each time delay.
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Figure 2 Picosecond pump-probe X-ray solution scattering for 5T EMHRFENS,
wild-type HbI(CO)2. Time-resolved difference X-ray ztgﬁ%biv IST & =W WFZ2AER YT 2L FE— LYrs

solution scattering curves, AS(q,t), measured for solution s P PN e 7S 1 — N
samples of wild-type Hbl are shown. The time delay after 2B WA - TIRE R 70 i X ARASIEARATIRIC & 2T

photoexcitation is indicated above each curve. For clarity, FOVF—HHERE O N R B e - Baih— (5
only data at selected time delays are shown. Experimental T L R R e B Y B R R AT ST 80) . ST
curves (black) are compared with theoretical curves (red) h ’

that were generated from linear combinations of three time- HRMS LG ZE HEE S 2% (CREST) WIZEREI /e EiR
independent species-associated scattering curves extracted ZERAE U 72 YeRla « YeRii oS =R | e ai@Es - [

from the kinetic analysis.
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Figure 3  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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