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Using Geometric Features to Predict Protein-ligand Binding Regions
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ABSTRACT-Protein-ligand interactions are key
processes of triggering and controlling biological functions
within cells. To improve the efficiencies of experimental
a system employing

approaches in drug discovery,

geometrical features including solid angle, depth of cavity

96

and volume of cavity is designed for protein-ligand
binding region prediction. In this paper, we adopted the
solid angle features to obtain the cavity depths and the
scanned directions to acquire corresponding cavity
volumes. Both depth and volume features were combined
to rank predicted binding regions. To verify the system
performance, a testing dataset including 388 structures
from LigASite was applied and compared to two
SITEHOUND

MetaPocket2.0. The result has shown that the proposed

well-known prediction systems, and
system achieving an accuracy rate of 82.6%, and it
outperforms these two existing systems. Additionally, the
CUDA parallel computing architecture was designed in
this prediction system to enhance the computational
efficiencies. Each binding region prediction for a query
protein structure only requires less than 1 second in

general.

Keyword: protein-ligand binding; solid angle; depth
of cavity; volume of cavity; CUDA
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Success Cost time(sec)
System Topl Top2 Top3 Total

Rates (K £3g3)
E ) 151 100 60 31 80.4% 0.2-5
SITEHOUND 109 72 43 224 57.7% 60-600
MetaPocket2.0 113 31 13 157 40.5% 20-120

oL E3BBEFARE I PR LA Rt i o kLA o R g4 B SITEHOUND
% MetaPocket2 & %t

System Sensitivity Specificity Accuracy PPV MCC
H P 373 iEFER RS (D “érf SITEHOUND 2 5 & )% % 15 %)
E 0.530 0.968 0.934 0.580 0.510
SITEHOUND 0.379 0.955 0912 0.399 0.332
H ¢ 181 MEIE R (D "% MetaPocket2 i § #5 1 5 % 51207 i)
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MetaPocket2 0.710 0.904 0.878 0.478 0.500
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Success Cost time(sec)
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Rates (E 2358
E 145 111 73 329 84.7% 0.2-5
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H Y 148 iETRRE R (2 “érf MetaPocket2 /2 3 5 1 5% % 240 i%)
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