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Homology modeling of botulinum toxin associating protein

YosukE KONDO! TAKASHIGE YAMAI! YEONDAE KWON? SATORU MIYAZAKI?

Abstract: The crystal structure of nontoxic nonhemagglutinin (NTNHA) produced by Clostridium bo-
tulinum was released in March 2012 for the first time. However, because of the loss of a part of the structure,
establishment of computational methods handling NTNHA structure is necessary to extend the analysis of a
whole structure of NTNHA. Therefore, we conducted the verification of structure prediction method by the
crystal structure mentioned above. Homology modeling is reasonable as a method of structure prediction be-
cause NTNHA is a large protein which exceeds 1000 in its sequence length. Among proteins whose structures
are experimentary-determined, a botulinum toxin has approximately 40% similarity with NTNHA across its
whole sequence. Although prediction of the overall structure of NTNHA was based on the botulinum toxin,
it was considered that flexibility between domain structures caused bad prediction accuracy. Then, the accu-
racy was improved when the homology modeling of NTNHA was performed by dividing into three domains.
Division into domain structures can be valid for structure prediction of NTNHA as a first step.

Keywords: nontoxic nonhemagglutinin, protein structure prediction, large protein, domain structure
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