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 DROSOPHILA MELANOGASTER AS AN IN VIVO PLATFORM FOR DRUG REPOSITIONING
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ABSTRACT
The interaction between genetic and environmental factors results in a complexity characteristic of neurodegenerative diseases such as Amyotrophic Lateral Sclerosis (ALS). ALS is a fatal condition that leads to the progressive degeneration of upper motor neurons (UMNs) and lower motor neurons (LMNs). Currently, there is no cure for this disease and the average life expectancy of patients is approximately 5 to 7 years post-diagnosis. The E102Q mutation in the sigma-1 receptor (Sig-1R) gene is a missense mutation that causes juvenile ALS. Some of the mechanisms involved in the etiology of ALS include oxidative stress, protein misfolding and neuroinflammation, all of which disrupt cellular homeostasis. The approval of new therapeutic molecules involves lengthy and costly processes and drug repositioning (DR) emerges as a strategy to circumvent such obstacles; in this modality, molecules already approved for use are applied to treat diseases other than those for which they were originally synthesized. Molecular docking is one of the methods for selecting candidate drugs for DR, employing structure-based computational strategies to predict the binding affinity between a ligand (drug) and a potential target (receptor, protein, etc.), thereby enhancing the specificity of this method. With the genome widely mapped, the search for orthologs related to human diseases is facilitated in Drosophila. In this context, the panorama of human diseases can be extensively explored through the generation of transgenic Drosophila models via the UAS-GAL4 system, which enables the expression of phenotypes observed in humans in tissues of interest. Thus, the objective of the present study was to highlight Drosophila as a potent tool allied to drug repositioning, aimed at enhancing the efficiency and speed of the search for effective treatments for S1RE102Q-type ALS. To this end, the cellular toxicity characteristic of the S1RE102Q mutation was assessed by targeting the genotype to retinal cells (GMR-GAL4), which exhibited necrotic points and cellular disorganization. Targeting the genotype to motor neurons (D42-GAL4) resulted in progressive locomotor deficits and a reduced life expectancy, phenotypes observed in human patients. Following specific molecular docking for the target of interest, the ALS lines were orally exposed to the selected molecules. This exposure resulted in decreased cytotoxicity levels, with a reduction in necrotic points and disorganization of retinal cells. Moreover, positive implications were observed regarding the reduction of locomotor loss and an increase in life expectancy. These results identified new pharmacological targets for the treatment of S1RE102Q-type ALS, as a reduction in the characteristic neurodegenerative manifestations of the disease was observed through the neuroprotection conferred to transgenic Drosophila models.
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