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Estimation of Crystallization Boundary of a Model Protein
as a Function of Solute Concentration and Experiment Time

Izumi YOSHIZAKIA, Hirohiko NAKAMURA®#, Seijiro FUKUYAMAB,
Hiroshi KOMATSUAC and Shinichi YODAA

Abstract

It is crucial to evaluate the induction time of nucleation for obtaining high quality protein crystals in space. A new
method is proposed based on the classical nucleation theory to define the time dependent character of the protein crystal-
lization region in the phase diagram. Various concentrations of Hen Egg White lysozyme was crystallized with NaCl,
and the time when the crystals appeared was studied. The experimental data fitted fairly well with the estimation sup-

porting the validity of the proposed method.
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Fig. 1 Crystallization matrix
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Fig. 2 Result of crystallization experiment. The blue <& shows that lysozyme did not crystallize after 2 months. The pink O shows that

tetragonal lysozyme crystals appeared. The yellow A shows that both tetragonal and needle like crystals appeared. The light blue A

shows that needle-like crystals appeared. The purple line shows the solubility curve. The alphabet at the upper left of each symbol
represents the crystallization time. A: Crystal observed in 1 day. B: Crystal observed in 2 days. C: Crystal observed in 3 days. D:
Crystal observed in 7 days. E: Crystal observed in 14 days. F: Crystal observed in 30 days. G: No crystals observed in 30 days.
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Fig. 3 In (Ct) and (1/[In (C/Ce)]?) plot.
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Fig. 4 Estimation of the time dependent change of crystallization zone.
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