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Collaboration with European Topical Team on Protein Crystal Growth

Tohoku University, Katsuo Tsukamoto

Abstract: Crystal growth rate of lysozyme has been measured in space for the fist time collaborating
with an European topical team in 2007. The result was beyond our expectation. Though the growth
rate is space has been assumed to be late, the measured growth rate was equal or more than the rate
under gravity by 40%. The international team has been trying to understand this result based on both
theoretical and experimental studies. Our recent results using in-situ observation system during
parabolic flight also showed the increase of growth rate in space. We qualitatively understand that
this is due the reduced transport of dimer impurity molecules to the crystal surface under
microgravity. However the quantitative analysis cannot explain such a larger increase of growth rate
because the reduction of dimer impurity molecules on the surface under microgravity is quite small.
This international collaboration has been strengthened by inviting Belgium team to our team. So,
Japan, Spanish and Belgium teams will collaborate for the analysis of NanoStep experiment in 2012
and hope to continue the experiment as a post NanoStep project.
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Fig. 1 International collaborarion.
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Fig. 2 history of space experimetns.
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Experiment using Foton M3 Satellite
14-26 September 2007 (12 days)
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Fig. 3 Foton-M3 satellite after fall.
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Growth Rate fram Foton-M3 Experiment ()% 3‘—1_\)

Fig. 4 growth rate vs supersaturation.
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Step velocity measurement
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Fig. 5 step velocity vs gravity
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Parabolic flight

Parabolic flights: pg-time: 20 sec every 3 to 5 min for 10 to 18 times
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Fig. 6 parabolic flight for protein crystal growth.
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Fig. 7 ultra-mini crystal growth cell and the 3D

stage.
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Regrowth of chemically fixed crystal
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Fig. 8 recovery process of chemically coated seed
surface.
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6. Post NanoStep
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