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Preface

Who is this book for intended? Primarily for students who are planning their carrier.
Ph.D. students can also get valuable ideas for their careers if they are sure that their
scientific activity somehow connects with chemistry, biology, medicine, informatics,
and mathematical chemistry. The author’s team contains specialists in different
directions of chemistry, biochemistry, and medicinal chemistry. The geography of
the authors is vast enough: USA, Canada, Iran, India, China, Uzbekistan, Czech
Republic, Portugal and Italy.

It seems that recognizing the differences in the paths of transition of randomness
into regularity or, conversely, the ways of randomness into stable chaos may be of
interest to everyone since this task affects any area of human activity. In fact, this
book describes attempts to solve the mentioned problem concerning development
processes QSPR/QSAR and nano-QSPR/QSAR.

The curious intrigue of the proposed book demonstrates the ability of randomness
to provide patterns through variational autoencoders (VAEs) defined over SMILES
string and molecular graph, the Monte Carlo technique, and using so-called quasi-
SMILES (i.e., traditional SMILES extended via special symbols which are reflecting
experimental conditions). However, the philosophic principle “nothing is the only”
should make the reader sure that every model should be validated as much as possible,
i.e., checked up under a diversity of experimental conditions.

Thus, there is the probability that the book can become curiously and attractive to
various “random” readers (professors, engineers, players) who are capable of curios
and wonder relevant to the process of building up models for different phenomena.

Milan, Italy Alla P. Toropova
Andrey A. Toropov
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Chapter 5 ®)
SMILES-Based Bioactivity Descriptors oo
to Model the Anti-dengue Virus Activity:

A Case Study

Soumya Mitra, Sumit Nandi, Amit Kumar Halder,
and M. Natalia D. S. Cordeiro

Abstract The present work aims to demonstrate the significance of the newly
suggested bioactivity descriptors (so-called signaturizers) towards developing
predictive 2D-QSAR models. As a case study, we examined the development of
2D-QSAR models based on a dataset containing 77 compounds with inhibitory
activity reported ina DENV2ProHeLa assay, which is basically a cell-based assay that
estimates the Dengivirus-2 (DENV-2) protease inhibitory potential within cellular
atmosphere. Indeed, though dengue is a well-known neglected tropical disease, its
global incidence has risen sharply in recent years. Moreover, DENV infections may
lead to serious and life-threatening diseases such as haemorrhagic fever and dengue
shock syndrome. Inhibition of the DENV protease may therefore be a potential
target for discovering anti-DENV agents. Interestingly, our initial attempts to set
up QSAR models based solely on a number of chemicals descriptors coming from
a range of different software packages/programs completely failed, since none of
these yielded satisfactory statistical results. Hybrid QSAR models were generated
also by combining both chemical and biological descriptors. Noteworthy is that
the predictive quality of the 2D-QSAR models significantly improved by resorting
instead to solely bioactivity descriptors or those combined with chemical descrip-
tors. The comparison analysis carried out in this work certainly shows that bioactivity
descriptors can be useful for setting up predictive models to characterise complex
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