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Abstract
An open-flow cryostat utilizing helium gas for cryogenic X-ray crystallography has been developed. The lowest temper-
ature reached was 35 K within a temperature fluctuation of 0.5 K. This device enables easily the structural studies between

35K and 90 K.
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Figure 1. A schematic illustration of the open-flow type He-cool-
ing device.
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on the goniometer carriage of BL41XU at SPring-8.
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(a) A schematic diagram of the experimental setup of the cooling device. (b) A photograph of the device set
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Figure 3. Temperature variation around the exit nozzle of the
cooling device measured with a thermocouple under the He-gas flow
rate of 5.0 Litter/min. (a) Variation along the center axis of the gas
flow. (b) Variation in the horizontal plane 5 mm distant from the
nozzle.
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Figure 4. A schematic illustration of the solid-nitrogen formation
around the sample with (a) and without (b) the ‘deflector’, indicat-
ed by an arrow, at the tip of the crystal mounting device.
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Figure 5.
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(a) An X-ray diffraction pattern of scytalone dehydratase F162A mutant crystal taken at 37 K. The arrow in

the magnified view at the upper-left indicates a diffraction spot laying at the Bragg spacing of 1.5 A. The pattern was
taken at BL41XU of SPring-8 with MarCCD165 detector. The X-ray wavelength was 0.710 A, and the crystal-to-detector
distance was 130 mm. (b) An omit-annealed F,—F, difference Fourier electron density map around the active site
(His110) of the scytalone dehydratase mutant. The map is calculated with the reflections between the Bragg spacings of

8.00 and 1.45 A, and is contoured at 4.0 standard deviation level.
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