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Effect of Intermolecular Interaction on Protein Crystal Growth

DAI, Guo-Liang™ PENG, Ling XIE, Ying KANG, Qi HU, Wen-Rui
(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080)

Abstract The intermolecular interaction of lysozyme and concanavalin A were investigated by atomic
force microscopy, respectively. The mean size and polydispersity of both lysozyme and concanavalin A ag-
gregates in solution under crystallization and non-crystallization conditions as the function of protein con-
centration and temperature were studied by dynamic light scattering method. The results showed that the in-
termolecular interaction of protein molecules had a strong effect on nucleation during protein crystal growth.
Because the van der Waals force among concanavalin A molecules was stronger than that among lysozyme
molecules, the growth unit of concanavalin A crystal could not appear quickly after the precipitator was
mixed with concanavalin A solution, which caused the longer crystal growth time than that for lysozyme.
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Figure 1 Morphology of aggregates of concanavalin A and
lysozyme molecules on silicon wafer surface 1 h after the protein
solution was mixed with precipitation solution observed by AFM
(a) lysozyme. concentration: 12 mgemL !, buffer: 0.05 molsL * HOAc-
NaOAc solution, pH=4.5, precipitation solution: 25 mgemL * NaCl solution;
(b) concanavalin A. concentration: 0.4 mgemL ", buffer: 0.05 molsL * phos-
phate solution, pH=7.0, precipitation solution: 0.7 mgemL * NaCl. Figure (a)
and (b): 2 um X2 pm size.
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Figure 2-1 The mean size of concanavalin A aggregates in
solution as the function of temperature and concanavalin A con-
centration measured by dynamic light scattering

Buffer: 0.05 molsL ~* phosphate solution, pH=7.0, precipitation: 0.7 mgemL *
NaCl
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Figure 2-2 The mean size of lysozyme aggregates in solution
as the function of temperature and lysozyme concentration meas-
ured by dynamic light scattering

Buffer: 0.05 moleL ' sodium acetate solution, pH=4.5, precipitation: 25
mgemL " NaCl
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