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Effect of Crystal Environment on Protein Structures: Molecular Dynamics Simulations
and Database Analysis

Miyashita, Osamu
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Cyanovirin-N BPTI

Effects of crystal environment on the structure and dynamics of protein molecules
were examined, by combining molecular dynamics simulations and statistical analysis of protein structure
database. In particular, we studied cyanovirin-N and BPTI, for which multiple high-resolution X-ray
structures are available. Molecular dynamics simulations were performed to obtain the conformational
ensemble in solution. In addition, simulations of proteins in crystal environment were performed in
comparison to examine the effect of crystal packing quantitatively. These data were then compared with
the available protein X-ray structures to examine the effect of crystal formation conditions. A large
number of available structures were analyzed to obtain statistics of crystal structures and compared
against the conformational ensemble from simulations. These results provide valuable insight into the
interpretation of X-ray structures to discuss protein dynamics and functions.
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