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Study of Intrinsic Reason of Effect of Solution Thermal History on
Protein Crystal Growth
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Abstract In this paper, the aggregates in protein solution were investigated in order to study the change
inside bulk solution that affect the amount and size of protein crystal after suffering thermal history effect.
Two groups of lysozyme solution stored at 281 and 309 K separately were mixed with different ratio and
precipitation agent was added. It was found that the amount of crystals decreased as the increase of the ratio
of the heated solution, and the size of the growth units in solution increased at the same time. The situations
of aggregates in lysozyme bulk solution stored at 281, 293 and 309 K separately were investigated by dy-
namic light scattering method for 5 weeks. The results showed that there always existed two separated ag-
gregate groups in bulk solution. The group with smaller size was called units and that with the larger size
was called clusters. The size of units kept almost constant as the stored time period increased. However, the
size of clusters decreased to almost the same size as that of units after 5 weeks. The size decreasing rate of
clusters was dependent on the storage temperature. Our results indicated that the homogeneity of protein so-
lution in the induction time period and the mean size of units during nucleation process were affected by
thermal history, which would finally affect the number of crystals grown.
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Figure 1 Photographs of the crystals which grew from the solu-
tion containing heated lysozyme solution with different ratio
The ratios were: (a) 0%; (b) 60%; (c) 100%, respectively
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Figure 2 The effect of ratio of heated lysozyme solution on the
amount of crystals (the dash line is the result after linear fitting)
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Figure 3 The mean size of lysozyme growth unit in solution as
the function of ratio of heated lysozyme solution (the dash line is
the result after linear fitting)
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Figure 4 Time course of the size distribution of aggregates in lysozyme solution at 293 K
Al solutions were the mixture of 40 mgemL " lysozyme solution (storage time were different) and 4% NaCl solution with the same volume. (a) lysozyme solution of
1 h after newly prepared; (b)~(f): lysozyme solution with storage time 1~5 weeks, respectively
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Figure 5 Time course of the change of mean size of lysozyme
aggregates in lysozyme solution stored at three different tem-
peratures

(a) clusters. The dash lines were used to help readers clearly find the change
tendency of the mean diameters of clusters; (b) units. The dash lines from up to
low represent the value (3.63, 3.34 and 3.23 nm) of mean diameter of units at
281, 293 and 309 K, respectively
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