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The aim of the study

To provide evidence concerning the universality of the
consensus ensemble neural network multitarget approach
taken as exemplified by anxiolytic activity.



Tasks

1. Choice and search for valid 3D models of target proteins that probable have a significant role in
the treatment of anxiety disorders.

2. Optimization of ligand 3D structures by methods of molecular mechanics and guantum chemistry.
3. Ensemble docking into binding sites.
4. Training of the neural networks for consensus ensemble multitarget model.

5. Estimation of recognition and prediction accuracy of the obtained neural network models.



Databases and software
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Training set

Code
CHEMBLS9259
CHEMEBLS513136
CHEMBL3410223
CHEMEL323519
CHEMBL204240
CHEMEL314608
CHEMEBEL319178
CHEMBL101045
CHEMBL543621
CHEMBL545731
CHEMBL3409256
CHEMBL153823
CHEMBL466E47
CHEMBL3084529
CHEMEBL3410224
CHEMBL13662
CHEMBL3246317
CHEMBL3B0BE73
CHEMBLE7100
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E F G H I ] K L
LevH LevHM LevA ADRALIA ADRALIBE ADRAZA ADRAZB AGTR1 GABA-A-GABA
hm a -8.8 -8.9 -10.7 -6.6 -9.1 -7.7
hm a -5.9 -8 8 -9 3 -7.0 -0 8 -8.0
hm a -7.6 -7.4 -8.8 -6.6 -0.8 -7.4
hm a -6.4 -1.7 -1.6 -5.6 -8.8 -6.6
hm a -7.5 -7.1 -7.6 -5.1 -71.8 -6.4
hm a -6.4 -7.3 -7.B -5.6 -1.9 -6.3
hm a -8.1 -8.7 -10.4 -6.5 9.7 -7.5
hm a -6.8 -1.2 -8.1 -5.2 -8.2 -6.7
hm a -6.5 -7.4 -7.4 -5.3 -8.0 -6.4
hm a -6.5 -1.2 -6.8B -5.4 -8.0 -6.4
hm a -8.1 -8.1 -9.6 -7.6 -0 8 -7.7
hm a -7.7 -7.0 -8.2 -0.2 -8.1 -6.5
hm a -6.9 -7.9 -9.2 -7.0 -9.1 -7.8
hm a -6.8 -9.6 9.3 -5.7 -10.3 -7.8
hm a -7.3 -8.0 -8.7 -6.3 -8.8 -6.9
hm a 9.1 -1.8 5.4 -8.5 -5.4 -7.7
hm a -8.3 -8.2 -8.5 -8.1 -8.9 -7.7
hm a -6.7 -7.5 -7.5 -5.3 -1.9 -6.3
hm a -8.1 -1.6 -8.9 -7.0 -8.5 -7.0
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Multilayer Perceptron Neural Networks

Data: MetWorks ChEMEL_Anxiolitic-Correct_All v03* (29v by 662c)
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Results of training and selection of neural

networks

LevH (Classification summary) (MetWorks ChEMBL_Anxiolitic-CorrectAll w03-H4)

Samples: Train, Test, Validation

LevH-h | LevH-nh
— i 52 00001 267 0000 LevH (Classification summary) (NetWorks ChEMBL_Anxiolitic-Correct_All v03-H4)
Correct 15-[][][][]- 554'0000 Samples: Train, Test, Validation
Incorrect 800000  3.0000 | —_ La?gldgnl '—E“;H[;EEU
Correct (%) 15.0000 99.0000 NEOMrect | /o - - 0
Incorrect (%) | 84.0000  0.0000 Total 95.0000| 567.0000 Level L
Correct 170000 557.0000 QCDFE‘H} ;g-ggggl gg-gggg
Incorrect 78.0000 10.0000 orr . LSS .
Correct (%) | 17.0000 98,0000 Incorrect (%) |_20 0000 4 0000 F(High) 89.5
Incorrect (%) | 820000 1.0000 S 95.00001 567.0000
Total 950000 567.0000 I‘:D”E‘:tt gggggg E;EEEEE
Correct 12.0000 559.0000 nearrec - -
Incorrect 830000  8.0000 Comect (%) | 63.0000) 36.0000 F(Moderate) 96.7
Correct (%) 12 0000/ 93 0000 Incorrect (%) 300000 3.0000
Incorrect (%) | 87.0000  1.0000 Eﬂta' t gg-gggg 2253333
Total 95_0000] 567.0000 afrec - -
— 15 0000 | EE6. 0000 Incorrect £6.0000 15.0000 F(Low) 97.3
Incorrect 77.0000 11.0000 Comect (%) | 41.0000] 37.0000
Correct (%) 18.0000 98 0000 'T”Ctt're‘:‘ (¥a) gg-gggg 55?-3333
Incorrect (%) | B81.0000  1.0000 otd - -
—— SE 0000 E67 000D Correct 67.0000 5480000 F(General) 92.6
Correct 6.0000 564 0000 Incurrectn 28.0000 190000
Incorrect 89.0000,  3.0000 Comect (%) | 70.0000 96.0000
Correct (%) 60000 990000 Incarrect (%) 290000 3.0000
Incorrect (%) | 93.0000 _ 0.0000 Total 95.0000/ 567.0000
Correct 64.0000 547.0000
Incorrect 31.0000 20.0000

Correct (%)

Incormrect (%)

67.0000| 960000
32.0000 3.0000




Results

. We have found the most significant targets associated with anxiolytic activity, and selected their
valid 3D models.

. Molecular mechanical and quantum chemistry approaches were used to optimize 3D models of
ligand structures.

. We have performed ensemble docking into binding sites.
. More than 136,000 neural networks have been trained.

. We constructed a consensus ensemble neural network multitarget classification model of
anxiolytic activity of chemical compounds.

. There was evaluated the recognition and prediction accuracy of the resulting model.
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