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Comparison of the protein molecular surface by using the local features
in 3D images

NATSUMI KURUMATANT! )

TAKENAO OHKAWAZL:P)

Abstract: To explain the relationships between functions and structures of proteins, it is important to iden-
tify locally similar sites on protein molecular surfaces by comparing protein 3D structures. In this paper,
we propose a method of comparing protein structures, in which the molecular surfaces are regarded as 3D
images and the similarity between them is calculated by detecting keypoints from the images and computing
local features at each keypoint. We applied the proposed method to prediction of protein’s binding sites,
which shows the accurate prediction of binding sites in six out of eleven proteins.
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Fig. 1 Protein’s pocket
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Fig. 2 Protein’s molecular

surface
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Fig. 3 Entire processing
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Fig. 4 Point Cloud
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Fig. 5 SIFT keypoint of protein’s pocket
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Fig. 6 Correspondence of keypoints
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Table 1 Protein dataset for evaluation

Protein | Number of pockets | Number of binding sites
lyvn-A 30 2
lek0-A 23 2
lesn-A 30 4
1f5n-A 30 1
1kv1-A 30 1
1y64-A 30 1
lije-A 30 1
1k0k-A 13 2
1fy7-A 30 1
1lig8-A 30 2
1jdq-A 25 1
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*3  http://www.pdbj.org/
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Table 2 Results

keypoint prior | similarity adding | MolLoc[8] | Histogram|9]
lyvn 1 1 1 1
1ek0 1 - 1 14
lesn 4 2 1 5
1f5n 1 1 1 1
1kvl 2 1 1 3
1y64 1 1 1 1
lije - - 1 -
1kOk 3 8 1 4
1fy7 1 2 1 9
lig8 1 1 1 4
1j4q 6 7 -
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