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The goal of this project is to create algorithm and software solution for prediction of drugs’ side effects.

The algorithm is based on calculations of interactions between active substances and known macromolecules.

Methods of molecular docking and reverse molecular docking are used there. Each exanimated drug substance

is docked into binding site of each macromolecule of sc-PDB database while the interaction between them is

calculated. A set of decoys is selected from the ZINC database based on chemical properties. Decoys are docked

into binding site of each macromolecule as well as exanimated drug substances. The docking results of exanimated

substances and decoys are compared to determine the specificity of interactions. These methods are implemented

using AutoDock Vina. All of docking interactions are analyzed by R software and the list of resulting

macromolecules are released. The active drugs substances can be a substrate, inhibitor, or inducer of resulting

macromolecules and they are suitable for in vitro testing. 

The software solution is designed as a public service accessible by a web browser.

This research was funded by the Ministry of Education Youth and Sports of the Czech Republic

(SV/FVZ202005). Computational resources were supplied by the project "e-Infrastruktura CZ" (e-INFRA CZ

LM2018140) supported by the Ministry of Education, Youth and Sports of the Czech Republic.

Keywords: in silico prediction; molecular docking; off-target; side effects

References

1. Desaphy J, Bret G, Rognan D, Kellenberger E. sc-PDB: a 3D-database of ligandable binding sites--10 years on.

Nucleic Acids Res. 2015 Jan;43(Database issue):D399-404. doi: 10.1093/nar/gku928.

2. Sterling T, Irwin JJ. ZINC 15--Ligand Discovery for Everyone. J Chem Inf Model. 2015 Nov 23;55(11):2324-37.

doi: 10.1021/acs.jcim.5b00559.

3. Eberhardt J, Santos-Martins D, Tillack AF, Forli S. AutoDock Vina 1.2.0: New Docking Methods,

Expanded Force Field, and Python Bindings. J Chem Inf Model. 2021 Aug 23;61(8):3891-3898.

doi: 10.1021/acs.jcim.1c00203.

Since 1925

2
7

t
h
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y
 
T
o
x
i
c
o
l
o
g
y
 
C
o
n
f
e
r
e
n
c
e
;
 
h
t
t
p
s
:
/
/
t
o
x
c
o
n
2
0
2
2
.
b
p
p
.
c
z
/

2
9
.
8
.
 
-
 
1
.
9
.
2
0
2
2
,
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
H
r
a
d
e
c
 
K
r
a
l
o
v
e
,
 
H
r
a
d
e
c
 
K
r
a
l
o
v
e
,
 
C
z
e
c
h
 
R
e
p
u
b
l
i
c

25


