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ABSTRACT
BACKGROUND.Glioblastoma is a type of brain tumor categorized as a high grade glioma and is one of the most aggressive glial cell tumors of the central nervous system (CNS). The current treatment involves surgery with tumor resection, radiotherapy and chemotherapy with temozolomide, an alkylating agent. Furthermore, the glioblastoma cells acquire a certain resistance to treatment which makes prognosis difficult and demands the development of more effective drugs. The peroxisome proliferator-activated receptor gamma (PPARγ) is a receptor that is involved in different biochemical events, including cancer, stroke, lipid and glucose metabolism, inflammation, oxidative stress and neurodegeneration. Some studies have described its importance in glioblastoma progression and as a therapeutic target. Thiazoles are 5-membered heterocyclic rings containing nitrogen and sulfur as heteroatoms. This pharmacophoric group has several biological activities like antioxidant, anti inflammatory, analgesic and anticancer. The thiazole group can act on several targets including PPARγ which is related to some glioblastoma cells pathways showing its pharmacological potential. OBJECTIVES. Therefore, the aim of this work is to predict by in silico methods, the pharmacokinetic profile and the chemical interactions among new derivatives codified NPA with PPAR-γ. METHODS. For the prediction of pharmacokinetic parameters of new thiazoles derivatives were evaluated by SwissADME platform (http://www.swissadme.ch/). Information about physicochemical characteristics of the derivatives, pharmacokinetic data and druglikeness data  was obtained. For toxicity evaluation data was obtained from the ProTox 3.0 server (https://tox.charite.de/protox3/). In docking study, three-dimensional structures and energy minimization through the force field MMFF94S of thiazole molecules (LPSF/NPA) were obtained from Avogadro free software. The molecular docking analysis was carried out by Gold software. The crystalline structure of  PPARγ was obtained in the Protein Data Bank (PDB) and prepared in Gold software. Interpretation of results and images of molecular complexes were obtained through the Discovery Studio 2020 Client program. The molecular dynamics (MD) simulation was carried out using Desmond (Schrondiger Release 2018) of the best docking pose of the compound NPA-7 with the target protein PPARγ. MD simulation was done for 150 ns run in NPT (constant number of atoms N, pressure P, and temperature T) ensemble at 300 K temperature and 1 bar pressure. The complex was placed in a TIP3 water box. To neutralize charges, counter ions (3 Na+ and 3 Cl−) were introduced. The salt content was fixed to 0.15 M sodium and chloride ions in order to simulate physiological conditions. Desmond simulation interaction diagram tool in Maestro was used to create plots and figures. RESULTS AND DISCUSSION. All the compounds showed blood-brain barrier (BBB) permeability, high gastrointestinal absorption, low toxicity and any violation to Lipinski's rule. None of the molecules was glycoprotein P substrates, showing their ability to cross the BBB and achieve the biochemical targets in CNS. The most common interactions among the compounds and PPAR-γ were hydrophobic and hydrogen bonds with favorable fitness (58,55 to 75,81). Some of isomers showed better fitness values when compared to the co-crystallized ligand (Rosiglitazone), as NPA 2(E-Z), NPA 3(E-E and Z-E), NPA 4(E-E and Z-E), NPA 6(E-E and Z-Z), NPA 7(E-E,Z-E, and Z-Z), NPA 8(Z-E), NPA 9(E-E and Z-Z). The molecular dynamics simulation showed that the complex of NPA-7 (Z-Z) with the target protein was stable. For the 150 ns simulation time, there was no significant conformation changes in the protein structure, showing that the complex of NPA-7 (Z-Z) with PPAR-Ɣ is stable and energetically favorable. CONCLUSION. This in silico study shows that the derivatives have a good pharmacokinetic profile and great and stable chemical interactions against PPAR-γ which can corroborate its potential for glioblastoma treatment in the future.
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