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Modeling the Crystallization of Proteins HONGJUN LIU, SANAT
KUMAR, Columbia University, SHEKHAR GARDE, RPI — We have used molec-
ular dynamics and monte carlo simulations to understand the pathway to protein
crystallization. We find that models which ignore the patchy nature of protein-
protein interactions only crystallize inside the metastable gas-lqiuid coexistence re-
gion. In this regime they crystallize through the formation of a critical nucleus. In
contrast, when patchiness is introduced we find that there is no need to be inside
this metastable gas-liquid boundary. Rather, crystallization occurs through an in-
termediate which is composed of disordered aggregates. These are formed by patchy
interactions. Further, there appears to be no need for the formation of a critical nu-
cleus. Thus the pathways for crystallization are strongly controlled by the nature of
protein-protein interactions, in good agreement with current experiments.
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