
For many years, investiga-
tors who decipher the mysteries 
of protein structure have sought a 
way to move from the static envi-
ronment of protein crystals to a 
more dynamic method for deter-
mining the structures of proteins 
in action. Protein conformational 
changes have been approxi-
mated by taking “snapshots” of 
protein crystals with and without 
different substrates or inhibitors 
and then comparing the two 
structures. But what if it was pos-
sible to capture many snapshots 
of different small crystals in ran-
dom orientations at different time 
points and piece together the 
data to see time-resolved 
changes? This could provide data 
about a protein’s structure and its 
movement through possible con-
formations, creating a series of 
images that could be turned into 
a kind of movie. The research 
team in this study, from Arizona 
State University, Argonne National Labora-
tory, The University of Chicago, and the 
University of Southern California hypothe-
sized that combining polychromatic pho-
ton beams from third-generation synchro-
tron sources, with the latest high-viscosity 
injection technology to deliver thousands 
of nano- or microcrystals to the beam 
could generate a complete dataset in a 
shorter time with a smaller sample volume, 
providing time-resolved data without dam-
aging radiation exposures (Fig. 1).   

Now, the first proof-of-concept experi-
ments using high viscosity sample injection 
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combined with pink-beam serial crystal-
lography (SX), carried out at the U.S. De-
partment of Energy’s Advanced Photon 
Source (APS).  Pink-beam radiation is uti-
lized for these experiments because it pro-
vides a higher photon flux (100 times 
higher than monochromatic beams) that 
allows detection of much shorter time 
scales than standard synchrotron beams.   

To test their hypothesis, the team 
chose two proteins for which structures 
have already been determined: an en-
zyme, proteinase K (PK), and a G-protein 
coupled receptor, the human A2A adeno-

sine receptor (A2AAR). They were able 
to solve the structure of PK with the 
new method at 1.8-Å resolution using 
the BioCARS 14-ID-B X-ray beamline at 
the APS. The structure for A2AAR was 
a bit more complicated because the 
crystals were very small (~5 μm) and
only weak and sparse diffraction data 
of low resolution were observed under 
the data collection conditions used for 
PK. Therefore, the team increased the 
consecutive pulses of pink-beam radia-
tion to 24 (from 4 for PK, 3.5-μs total
exposure) and obtained data that en-
abled them to resolve the structure at 
4.2 Å 

With this positive proof-of-concept 
experiment for the use of pink-beam ra-
diation with high viscosity injection of 
the sample, the researchers believe 
that molecular movies may soon be 
coming to a theater near you.   

― Sandy Field
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Fig. 1. Experimental set-up for data collection from pink-beam 

radiation with high viscosity sample injection at BioCARS 14-

ID-B (Top) and quality of the electron-density map of the 

A2AAR structure with difference electron density map shown 

as inset (bottom).
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The Future is Pink for Molecular Movies


