THE ADVANCED PHOTON SOURCE
Capturing Protein Motions from
Thousands of Fragile Protein Crystals
Proteins can be fragile and data collection conditions for investigating them
with x-rays (commonly performed at below-freezing temperatures to reduce radiation damage) don't correspond to the protein's physiological temperature. A team of
collaborators made changes to the basic
diffractometer design to address these issues and using the U.S. Department of Energy’s Advanced Photon Source (APS)
demonstrated how their new diffractometer platform automatically conducts largescale, serial Laue diffraction at room temperature directly from the devices where
the crystals were grown.
The two major hurdles to successful
collection of structural information about
proteins using x-rays are (1) difficulty in collecting data in physiologically relevant
conditions and (2) successful navigation of
the complicated procedures to transfer,
mount, load, and collect data on protein
crystals without exposing them to physical
stress or drying them out. To overcome
these hurdles, the team of researchers
from the University of Illinois at Chicago,
Renz Research, Inc., and the University of
Maryland developed an automated diffractometer platform with additional capabilities which collects monochromatic and
Laue diffraction data of large arrays of protein crystals. The platform minimizes the
radiation damage to the crystals by requiring only a single x-ray exposure for each
crystal. The platform collects data on large
arrays of in situ protein crystals―crystals
which are assessed in the same chamber
where they were grown, allowing fragile

proteins to be
studied more easily without requiring sample manipulation. Figure
1 shows the diffractometer.
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of their platform,
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with two photosensitive bilinFig. 1. Compact inSituX diffractometer. (a) Schematic layout of the diffractometer at
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The Advanced Photon Source is open to experimenters who can benefit from the facility’s high-brightness hard x-ray beams.
General-user proposals for beam time during Run 2021-3 are due by Friday, July 2, 2021.
Information on access to beam time at the APS is at http://www.aps.anl.gov/Users/apply_for_beamtime.html or contact Dr. Dennis Mills, DMM@aps.anl.gov, 630/252-5680.
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