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An Algorithm for Computing Valid Side Chain Conformations for
Finding Transformed Channels in a Protein Molecule
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ABSTRACT

This paper presents an algorithm for finding valid side chain conformations of amino acids, when given channel is transformed. The
suggested algorithm implements a protein molecule with flexible side chains based on the flexibility of amino acids, and extracts adjacent
amino acids that affect the formation of the channel. We detect the collision between adjacent amino acids and neighbors, in order to
exclude invalid side chain conformations. Then, we construct the rotation angle combination tree to choose valid side chain conformations.
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Fig. 1. An amino acid with side chain flexibility
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Fig. 2. A channel and adjacent amino acids
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Fig. 3. An example of the rotation angle
combination tree
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Fig. 4. Transformed channels from channel 1EA1 2

Table 1. Valid side chain conformations

PDB | Channel # @ # of total #. @ Vah.d Computation
adjacent N side chain .
D D . . conformations . time(sec)
amino acids conformations
E EAL 1 14 4,782,969 3 8.432
E EAL 2 16 43,046,721 4 26.227
E EAL 3 8 6,561 0.050
D) EAL 4 2 531,441 0.306
EAL|1EAL 5 6 43,046,721 26.333
DDZ[1DDZ_1 7 129,140,163 2 84.365
DDZ[1DDZ_2 77,147 3 0.142
DDZ|1DDZ_3 77,147 3 0.141
DDZ|1DDZ_4 77,147 0.140
DDZ|1DDZ 5 3 1,594,323 0.874
2LYZI2IYZ 1 6 43,046,721 26.279
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