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Fast protein-ligand docking based on fragment extension
using beam search

KOMINE SHUNTAL2:®)  TsHIDA TAKASHIM2 AKIYAMA YUTAKAL2:P)

Abstract: Protein-ligand docking simulation is a method of predicting bound forms of a protein and a drug
like compound by using their 3-D structure information. There is a problem such that this simulation has
enormous computational complexity because compounds have degrees of freedom from dihedral angle, rota-
tion, position and proteins have a lot of atoms. To deal with this large search space, some methods to devide
compounds into fragments are suggested. One of these methods extends base fragments. But this method
cannot reuse energy values sufficiently. Another method of fragment based methods using clique search of a
graph based on distances of fragments cannot calculate efficiently because it enumerates maximum clique and
then prunes candidates with bad energy values. Here, we propose a new method which makes energy grids to
reuse energy values of all fragments and uses beam search in search part. Proposed method is 9.3-fold faster
than the same exhaustive fragment building approach when without using beam search, and over 2000-fold
faster than a naive method which does not divide compound into fragments.
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