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Abstract.

Introduction: Chagas' disease is a parasitic, chronic
and emergency infection caused by the protozoan
Trypanosoma cruzih Because of this, we are
constantly seeking new therapeutic alternatives and
methods of study. Obijectives: To perform a virtual
screening of 1,2-diazoles compounds as potential
therapeutic agents for Chagas' disease through the
elaboration of a predictive model. Methods: A
CHEMBL database!?, composed of 661 chemical
with  activity  potential  against
Trypanosoma cruzi, was selected. The prediction set
is composed of 31 wunpublished 1,2-diazole
compounds. The SMILES codes were the input data
for all structures. The model was generated by
KNIME 3.1.0 software, using the Random Forest
(RF) calculation algorithm. Results and Discussion:
In the analysis of the model, the hit rates obtained in
the test and cross-validation were higher than 73%.
The Operating  Characteristic,
corresponding in the test set to 0.843, indicating a
high classification rate. The Matthews Correlation
Coefficient, resulting in 0.63 in the test and 0.61 in
the cross validation, indicating that the model has a
good prediction. The RF model demonstrated that 13

structures

graph Receiver

molecules studied showed a percentage of potential
activity above 65%. Conclusion: The model
presented accuracy, reproducibility and distinguished
the probability of potential activity of the molecules
under study.
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Introduction

Chagas' disease is a parasitic infection caused by the protozoan hemoflagellate Trypanosoma
cruzi, transmitted by insect bite vectors, as well as by blood transfusion and congenital transmission*,
This disease is classified as a Neglected Disease, because it is endemic in low-income populations and
is caused by infectious or parasitic agentst?l.

The disease, to date, does not present effective drug treatment for its chronic stagel>4. Due to
this, there is a constantly search for new compounds, among which are the diazoles derivatives, which
are heterocyclic compounds, containing two nitrogen atoms in a five-membered ring exhibit
remarkable reactivity as well as are involved in a large number of chemical reactions and possible
activitiest®,

One way of achieving these results is to perform studies of the Quantitative Relationship
between Chemical Structure and Biological Activity (QSAR)® which use information on compounds
with known activity values for the construction of predictive models, as well as conducting similarity
research chemistry or based on receptor structurel’). The objective of this study was to perform a
virtual screening of 1,2-diazo compounds as potential therapeutic agents for Chagas' disease through
the construction of a prediction model.

Materials and Methods

Database

The elaborated prediction model was based on the classification of the data, using nominal
variables and was constructed from two sets of structures.

The first set was obtained from the ChEMBL database!® and was composed of 661 structures
with activity potential against Trypanosoma cruzi, belonging to the research organization and
development of drugs DNDi (Drugs for Neglected Diseases Initiative)t®l.

The compounds were classified according to the pIC50 value (-log of IC50 (mol / L)), with 332
active (pIC50 > 7.1) and 328 inactive (pIC50 <7.1). It is worth mentioning that IC50 is the
concentration required to inhibit 50% of Trypanosoma cruzi activity, being randomly selected,
maintaining the same proportion of active compounds and inactive compounds, in a training set
containing 265 active molecules and 263 inactive and set with 67 active and 66 inactive samples.

The prediction set consists of 31 unpublished 1,2-diazoles compounds with potential for
synthesis.

Standardization of Chemical Structures

The chemical structures were converted into SMILES, these being the input data for Marvin!°l,
Standardizer software™! was used to standardize the chemical structures, with the addition of
hydrogen atoms (H), aromatic ring and 3D structure generation.

Descriptors

The biological and physicochemical properties of the molecules were generated by the VolSurf
software (Volume and Surface)*?, which encode different spatial and geometric dimensions and are
generated from the 3D structure3],

Statistical Analyzes

The model was generated by the statistical software KNIME 3.1.014, using Random Forest
(RF) as calculation algorithm. (RF) is a supervised algorithm that is based on the combination of
prediction trees, so that each tree depends on the values of a randomly sampled vector and the same
distribution for all the trees in the forest.


http://sciforum.net/conference/mol2net-04

MOL2NET, 2018, 4, http://sciforum.net/conference/mol2net-04 3

Results and Discussion

Hit Rates

In the analysis of the model, the hit rates obtained in the test and cross-validation were higher
than 73%. In both models analyzed, this parameter for active compounds was higher than the inactive
ones, being 80% and 80% for the test , 78% and 73% in the cross validation respectively. The training
set obtained almost perfect performance, presenting a 99% hit rate.

Rating Rate

The classification rate of the model was evaluated by the receiver operating characteristic
(ROC) graph, corresponding in the test set to 0.843, in Cross Validation obtained a value of 0.836. It
should be noted that a perfect model presents area under the curve equal to 1, in this way, it is possible
to state that the model is capable of performing a high classification rate for the RF method.

Prediction Assessment

The Matthews Correlation Coefficient (MCC) was used to evaluate the prediction of the model,
resulting in 0.63 for the test set and 0.61 for Cross Validation, respectively, indicating that the model
has a good prediction.

Activity Probability

By means of the probability, the elaborated model was used to triage the possible activity of
1,2-Diazois derivatives against Trypanosoma Cruzi. The molecules that reached a probability of being
active greater than 50%, totaled the 31 molecules components of the prediction series, 7 with
probability of activity between 50 and 59%; 23 with activity probability between 60 and 69%; 13
molecules with probability above 65% and one molecule presented probability above 70%. Recalling
that the applicability domain was reliable for 30 molecules, thus being only one molecule component
of the prediction series classified as unreliable.

Conclusions

The model presented significative accuracy and reproducibility, even more, it was able to
distinguish the probability of potential activity of the molecules that will be synthesized for further
studies.
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