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The S-SAD method, which is used for protein structural analysis by taking advantage of the anomalous
scattering effect of sulfur atoms in proteins, is an attractive method. Its alternative name, native-SAD method,
suggests that it can be applied to native protein crystals. However, this method requires careful data collection
because the phase-determination signal is very weak. In 2005, we developed a technique termed as capillary top
mounting, in which crystals are scooped up with a loop attached to the tip of a capillary and the solution is sucked
out through the capillary bottom while freezing the crystals, and showed that this method can be effectively applied
to the S-SAD method. As a part of the Platform Project for Supporting Drug Discovery and Life Science Research
program, we promoted the development of this method so that it can be generally used in synchrotron radiation
facilities.

The capillary top mounting method cannot be applied to small crystals because they flow out of the capillary.
However, small crystals are usually used in synchrotron facilities. For this reason, we first modified the method to
catch crystals in a loop made of a polyimide film. Moreover, to make it a general method, it was necessary to
mass-produce the mounting tool and to make it commercially available. Therefore, we started development of a
device for producing the tool automatically. To machine assemble these devices, polyimide loops in the form of a
strip containing guide holes were used. In addition, we used a metal pipe instead of a glass capillary. However, it
was not easy to affix a polyimide loop of less than 1 mm to the tip of a metal pipe. Nevertheless, this was finally
achieved using the following process. First, 20 metallic pipes are placed in a jig, and the tips of the metal pipes are
scraped off using wire electric discharge machining. Next, this jig is fixed on to another jig with stretched nylon
wires, and heat applied to weld the nylon to the tips of the pipes. The strip of polyimide loops is then brought into
tight contact with the pipes, and the nylon is melted by reapplying heat to bond the pipe and loop. The process is
completed by removing the pipe with the adhered loop from the jig and mounting it on the base with the guide hole.
This automatic machine has the ability to produce nearly 1000 devices a day.

In addition, the device that automatically synchronizes the suction and freezing required when using this tool
was fabricated and supplied to Photon Factory and SPring-8. As a result, in these synchrotron radiation facilities,
users only need to pick up a crystal in a loop and introduce it into this device. Furthermore, a machine that
automatically mounts crystals in the Unipuck after suction freezing was also developed, allowing users to prepare a
large number of crystals in the laboratory and to transport them to a synchrotron radiation facility for automated
measurement. This machine includes two alternative cooling methods; one, by placing a crystal in the flow of
liquid nitrogen gas and two, by directly immersing a crystal into the liquid nitrogen.

To increase the success rate of the S-SAD method, multiple data collection to reduce random errors would be
desirable. Therefore, an automatic data collection system corresponding to this multi-crystal structure analysis
method has also been developed in cooperation with the Photon Factory.

The data collection system for the S-SAD method can be used as a normal measurement method to obtain
high-quality data with a low background. It is useful for accurate and rapid structural analysis and high-throughput
drug development. In addition, one recognized advantage of our solution-free data collection system is that the

concentration of cryogenic reagents can be lowered.
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