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Fig. 1 (Color online) Time-resolved SFX using protein micro-

crystals soaked with caged compound.
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Fig. 2 (Color online) Reaction cycle of P450nor. This figure is
modified from Nat. Commun. 8, 1585 (2017).

HOOCH,C | N HOOCH,C
@ — @ ae
ON~ \CHZCOOH CHgCOOH

Fig. 3 Caged NO photolysis. This figure is modified from Nat.
Commun. 8, 1585 (2017).
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Fig. 4 Microspectroscopic analyses of P450nor. (a) IR spectrum of P450nor microcrystals after the catalytic reaction.
(b,c) Time-resolved visible difference spectra of P450nor during the catalytic reaction. (b) In solution. (¢) In
microcrystal. The difference was calculated by subtracting the spectrum recorded prior to caged NO photolysis.
This figure is modified from Nat. Commun. 8, 1585 (2017).
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Fig. 5 (Color online) NADH channel entrance of two resting
P450nor molecules in the asymmetric unit. (a) A chain. (b)
B chain. Multiple conformations are present in the B chain.

This figure is modified from Nat. Commun. 8, 1585 (2017).
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Fig. 6 (Color online) Structures of (a) resting state and (b) Fe3*—NO state of P450nor determined at room temperature
using SACLA. (c) Structure of Fe3*—NO state determined at 100 K using SPring—8 with the X-ray dose of 0.72
MGy. This figure is modified from Nat. Commun. 8, 1585 (2017).
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Dynamic structural

biology based on time—

resolved X-ray crystallography at SACLA

—Toward ‘‘molecular movies”’

zymatic reactions—

to visualize en-

Minoru KUBQ Graduate School of Life Science, University of Hyogo

3-2-1 Kouto, Kamigori, Ako, Hyogo 678-1297, Japan

Abstract Time-resolved X-ray crystallography using SACLA is increasingly being applied to study protein
dynamics. However, to make a breakthrough in structural biology, there are still two issues to be
considered. One is the broader application to proteins other than photo—driven proteins, such as
enzymes. The other is the evaluation of crystal packing effects on the dynamics. To overcome
these issues, we recently tried visualizing the catalytic reaction of an enzyme using caged com-
pound, by time-resolved X-ray crystallography combined with time-resolved in crystallo spec-
troscopy. Here, we will describe our attempt and future perspectives towards dynamic structural

biology.
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