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ABSTRACT—The conformation of a protein structure is

strongly related to its biological functions. For
bioinformaticians and structure biologists, comparing
topologies or surface conformations among structures is
the most intuitive approach to verify or predict protein
is one of the best

functions. Geodesic distance

deformation invariant features for protein surface

comparison, which allows two deformed structures
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possessing conserved shape descriptors. However, the
computational complexity for creating geodesic distance
features is still a challenging and time-consuming work.
Hence, this study applied CUDA parallel computing
architecture to reduce required computational time. By
combining geodesic distance characteristics and CUDA
technologies, the proposed system is able to provide a
robust and efficient system for protein surface
comparison and classification. A testing dataset from 3D
domain swapping proteins was employed in this study for
system verification. According to the experimental results,
the proposed shape features not only facilitated the
identification of deformed proteins but also achieved a

52-fold improvement by utilizing the CUDA algorithms.
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