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Application and prospects of X-ray crystallography in biomacromolecules
XIAO Qing-Jie, WU Ting-Ting, GU Yi-Jun, QIN Wen-Ming*
(National Facility for Protein Science in Shanghai, Shanghai Advanced Research Institute,
Chinese Academy of Sciences, Shanghai 201210, China)

Abstract: X-ray crystallography is one of the most important techniques for studying the detailed 3D structures of
biomacromolecules. It plays a key role in understanding how proteins work and in supporting drug development.
Since the crystallography beamline at the National Facility for Protein Science (Shanghai) became operational,

many improvements have been made in areas such as data collection, automated sample handling, detector setup,
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and data processing. These upgrades have made the platform faster and more efficient for solving structures. Due to

its high-brightness synchrotron source and advanced automation systems, this facility has helped researchers make

important discoveries in fields like drug design, virus research, gene editing, and plant immunity. So far, it has

supported the publication of over 2,000 scientific papers and contributed nearly 5,000 high-quality biomolecular

structures to the Protein Data Bank (PDB). In the future, the crystallography beamline will continue to innovate and

work together with other structural biology methods, such as cryo-electron microscopy, nuclear magnetic resonance,

small-angle scattering, and Al-based structure prediction. These combined approaches will help scientists move

beyond static snapshots of molecules to better understand how they function and change, offering strong support for

life science research and precision drug discovery.

Key words: X-ray crystallography; synchrotron radiation; protein structure determination; high-throughput data

collection; automated platform; structure-based drug discovery
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