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Chip-based efficient data collection technology from multiple crystals
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Abstract  [Background] X-ray crystallography is still the most important means of obtaining atomic resolution
structure of biological macromolecules. Obtaining protein crystals of sufficient size is the bottleneck of
crystallography. Small crystals are easier to obtain than large crystals, and lattice packing is better. But small crystals
are susceptible to radiation damage, and it is difficult to obtain complete structural information from a crystal even
when data collection is performed at low temperatures. [Purpose| This paper aims to propose a method for acquiring
small crystal data based on chip techniques at a microfocus beam line station of synchrotron radiation light source.
[Methods] First of all, the chip was fabricated by laser lithography technology, and crystal was able to be deposited
in the groove of the chip. Then, high-throughput data collection for diffraction of multi-crystals on the chip was
achieved on the chip, and collected multiple chips data sets were emerged to get structure information of biological

macromolecules. Finally, the feasibility of chip-based sample delivery method was verified by using the lysozyme
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crystal at the microfocus beamline (BL18U1) of SSRF. [Results] The quartz chip has low background scattering and

high sample delivery efficiency. The structure of lysozyme with high resolution of 0.139 nm was obtained by chip

loading and data acquisition. [Conclusions] The chip-based polycrystalline data acquisition method can obtain

complete biomacromolecule structural information without obvious radiation damage by merging multiple data sets.
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Fig.1 Chip-based sample delivery and data collection system
(a) Schematic diagram of chip, (b) Sample of small crystal
embedded in the groove of the chip, (c) Chip fixed on magnetic
base by 3D printed holder, (d) Chip mounted on goniometer for
data collection
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Fig.2 The diffraction images of air (a) and quartz chip (b),
and the background noise of area 1, area 2 and area 3 (c)
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Fig.4 Time-resolved radiation damage map of four pairs of disulfide bonds of lysozyme
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Table 1 Data collection and refinement statistics for

lysozyme
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