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Effects of Microgravity on Crystallizaion of Glucose Isomerase
- Collaborative Studies toward the Proposal for Nanostep 2 Project -
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Abstract

We focus on the growth mechanism of protein crystals and their perfection. The growth mechanism will be studied by surface observation
and by measuring growth rates. Crystal defects will be studied by special etching and X-ray topography. We successfully carried out Nanostep
experiments in 2012 using lysozyme crystals as model protein crystals. To generalize this result, a NanoStep2 experiment is planned to be
flown in near future using glucose isomerase crystals. We need to obtain ground based data for the comparison with the Nanostep data.
International collaboration is important to share a wide range of expertise for optimal scientific interpretation from different points of view.
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Table 3 Impurities of model proteins

Proteins GI HEWL
Size
Covalently
Larger bound dimer
Comparable Gl mutant (Fluorescent
monomer)
Smaller HEWL
monomer
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Fig.1 A confocal microscopic image of a spiral
growth hillock of a GI crystal which is grown
on a chemically-fixed GI seed crystal. Scale
bar represents 50 pm.
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Fig.2 An experimental system for in situ
observation of step movements on a crystal
face of a GI crystal.
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Fig. 3 (a) An image of a face of a GI crystal which
was taken by phase contrast microscopy.
Scale bar represents 100 pm. (b) Step
velocities with temperature at 1 G (solid
marks) and 0 G (open marks). Circles,
squares, triangles, and diamonds indicate
data at 19.1, 25.9, 22, and 29.4 mgmL1,
respectively.
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