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Introduction

[1] JN et al. The Performance of Radial Distribution Function Based Descriptors in the Chemoinformatic Studies of HIV-1 Protease, FMC 12 (2020) 299
[2] JN et al. Novel radial distribution function approach in the study of point mutations: the HIV-1 protease case study, FMC 12 (2020) 1025
[3] JN et al. Can bacterial and fungal natural products stop SARS-CoV-2 virus? A virtual screening and molecular dynamics study of a natural product database, FMC 13 (2021) 363-378
[4] JN et al. Proposition of a new allosteric binding site for potential SARS-CoV-2 3CL protease inhibitors by utilizing molecular dynamics simulations and ensemble docking , JBSD
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HIV

[5] JN et al. The Design of Compounds with Desirable Properties – the Anti-HIV Case Study (submitted to the Journal of Computational Chemistry)
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HIV

[5] JN et al. The Design of Compounds with Desirable Properties – the Anti-HIV Case Study (submitted to the Journal of Computational Chemistry)

MBF3 SF2 SF1 SF1’ SF1’’

Parent1 6 25 10 19 73

Parent2 2 39 46 24 6

Child1 2 25 10 19 73

Child2 6 39 46 24 6

Mutant1 2 25 10 19 79

Mutant2 6 39 46 60 6
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HIV

[5] JN et al. The Design of Compounds with Desirable Properties – the Anti-HIV Case Study (submitted to the Journal of Computational Chemistry)
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Flavivirus

KFDV
ZIKA
WNV
JEV
YFV
DENGUE

KFDV
ZIKA
WNV
JEV
YFV
DENGUE

KFDV
ZIKA
WNV
JEV
YFV
DENGUE

KFDV
ZIKA
WNV
JEV
YFV
DENGUE

KFDV
ZIKA
WNV
JEV
YFV
DENGUE



7

Flavivirus

KFDV
ZIKA
WNV
JEV
YFV
DENGUE

KFDV
ZIKA
WNV
JEV
YFV
DENGUE

KFDV
ZIKA
WNV
JEV
YFV
DENGUE

KFDV
ZIKA
WNV
JEV
YFV
DENGUE

KFDV
ZIKA
WNV
JEV
YFV
DENGUE



Machine learning

• a technique which uses computers to discover 
patterns or information about data

8https://augnitive.com/introduction-to-machine-learning/



ML scheme
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DNN
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DNN
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dropout_rate: [0.0, 0.1, 0.2, 0.3]
n_layers: [8, 16, 32, 64, 128]
n_neurons: [32, 64, 128, 256]
L2 weight_decay: [0.0, 0.1, 0.001, 1e-05]
Early stopping
Trainable params: 4080897



WNV NS2B/NS3

model N train test

MAE MSE RMSE MAE MSE RMSE

DNN 5 0.250 0.116 0.341 0.253 0.112 0.335

RF 5 0.159 0.049 0.221 0.413 0.285 0.534

SVM 12 0.188 0.082 0.286 0.404 0.300 0.548

XGB 8 0.134 0.032 0.184 0.352 0.232 0.482
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WNV NS2B/NS3
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pIC50 = 12.5 pIC50 = 11.3 pIC50 = 10.7

pIC50 = 10.0 pIC50 = 10.0 pIC50 = 9.9



KFDV NS2B/NS3
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[6] Kandagalla et al. Exploring potential inhibitors against Kyasanur forest disease by utilizing molecular dynamics
simulations and ensemble docking, JBSD
[7] Kandagalla & JN, Structural modifications introduced by NS2B cofactor binding to the NS3 protease of the
Kyasanur forest disease virus (submitted to the TTBD)
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