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1. Crystallization screening support

We widely accepted samples from users brought into the structure analysis pipeline and
performed crystallization screening at high speed and high efficiency using a fully automatic
crystallization observation system (PXS) installed in this facility. A large number of accepted
proposals each contained multiple samples. Crystallization screening was performed for several
hundreds of conditions for each sample. PXS is a system consisting of pipetting of precipitant
and protein solutions to crystallization plate, preservation of crystallization plate in incubator,
observation over time of crystallization drop. PXS can be carrying out large amount of
crystallization screening as described above. We implemented the PXS system to perform
crystallization screening immediately after receiving the sample sent by users. Many accepted
proposals are complex tasks with the analysis division, and the production division and the
analysis division cooperatively carried out support within our High Energy Accelerator Research
Organization (KEK).

Through outreach activities and individual inquiries, we received inquiries from many
researchers, some of which led to applications. Some samples from users are not suitable for
crystallization as it is, research meetings were conducted on them, and further analysis and
purification were carried out as necessary.

In addition, a new crystal observation system, a microdispensing system and a low
temperature incubator etc. are introduced and integrated into PXS system, and the new functions
were also open for user supports.



2. Upgrading

A new crystal evaluation system (SONICC) using the principle of second harmonic
generation due to chiral property of protein crystals was installed firstly in Japan. It was initially
standalone, and later incorporated into PXS. We also installed a crystal observation system that
can obtain images with high resolution and no defocus, so that it can be operated with PXS.

We installed micro-dispensing system and precipitant dispenser into PXS. As a result, 0.1
microliter dispensing and high-speed processing of crystallization plate set-up time of about 3.5
minutes were achieved.

In order to expand the crystallization conditions, a low temperature incubator which stores
the crystallization plates and observes drop images 4°C, was installed to PXS. To accommodate
users and to extend the storage period of the crystallization plate, an automatic incubator (20°C)
was added into PXS, and the number of storable plates was increased by 420.

We conducted integrated database development to manage experimental data handled in
crystallization screening and X-ray diffraction experiments in beam line. We managed each data
with common database management software and prepared for mutual reference of data.
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