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We are developing the method of X-ray diffraction photon tracking with low X-ray dose
for obtaining functional motion of proteins. This technique is based on the diffracted
X-ray tracking (DXT). In DXT, we immobilized a gold nanocrystal on the target protein
and investigated the trajectory of its diffracted spot as the motion of the protein.
The radiation damage from incident X-ray is one of the issues in DXT. We replaced the
conventional X-ray image intensifier coupled CMOS camera detection system in DXT to
two—dimensional photon counting detector, TimePix, with ToA (Time of Arrival) mode.
In ToA mode with TimePix, we could monitor the diffracted photon information with high
time resolution such as 100 ns with low X-ray dose. Firstly, we examined whether ToA
images could monitor the diffraction spots from gold powder (325 mesh) that scanned
in tilting direction intentionally, and were successful in tracking the fast motion
of gold particles, such as 10 deg./s — 50 deg. /s with 1/100 of X-ray dose. Next, we
will apply this technique for monitoring functional proteins.

In addition to the technique above, we developed the new low X-ray dose technique,
diffracted X-ray blinking (DXB), with monochromatic X-ray for monitoring motion of
nanocrystal by investigating the transition of diffraction intensity from the
nanocrystal, and demonstrated it for proteins. In DXB, it was possible to suppress an
X-ray exposure dose in about 1/1000s (Scientific Reports 8:17090, 2018).




