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Editorial on the Research Topic 
Novel Strategies in Drug Development Against Multifactorial Diseases

The complexity of multifactorial diseases, such as inflammation, cancer, neurodegenerative disorders, infectious pathologies represents a key obstacle in the success of therapeutic intervention. The occurrence of acquired drug resistance against molecular targeted therapies harnesses this biological complexity. In this context, multitargeting compounds can be a remarkable strategy for multifactorial disease treatment and to tackle drug resistance mechanisms. Indeed, in contrast to drugs that bind to a single target, the modulation of multiple macromolecules gives rise to additive and synergistic properties with the advantage of reduced side effects.
Despite the great potential of multitargeting drugs to treat multifactorial diseases, a limited number of these compounds have reached clinical trials or market. The selection of the right target combination and the design and identification of molecules endowed with a multi-bioactive profile, particularly challenging for unrelated targets, plays a key role in successful drug development. Thus, novel computational, chemical, biological, and biophysical approaches are urgently required for achieving new effective therapeutic tools towards the treatment of multifactorial diseases. This Research Topic gathers three research studies and one review.
Di Micco et al. adopted a drug repurposing strategy (Giordano et al., 2018a) to rapidly attenuate the current COVID-19 pandemic, demonstrating that the zonulin octapeptide inhibitor AT1001 (Larazotide acetate), currently in phase III trials in celiac disease (Troisi et al., 2021), binds the Mpro catalytic domain through molecular modeling and fluorescence resonance energy transfer (FRET) assay investigation. These findings combine with the well-demonstrated effect of AT1001 in improving mucosal permeability in ALI/ARDS, proposing it as a specific anti-SARS-CoV-2 multitargeting therapy for the global epidemic. This work led to the first generation of AT1001 derivatives, showing interesting anti-SARS-CoV-2 activity (Di Micco et al., 2021).
Recently, the development of an in silico/synthesis pipeline has been reported to identify new inhibitors of the glutathione-dependent enzyme mPGES-1, a valuable macromolecular target in both cancer therapy and inflammation therapy, has been reported (Di Micco et al., 2018). Specifically, the proposed approach was based on the virtual screening of commercially available fragments featuring aryl halide moieties, which represent the basic partners for Suzuki-Miyaura reactions (Miyaura and Suzuki, 1995), a very suitable synthetic strategy leading to platforms highly prone to further chemical modifications (Giordano et al., 2018b). Di Micco et al. implemented their in silico strategy, introducing phenyl and phenylethyl substituents as molecular probes mimicking boronic acid to improve aryl-bromide selection. The authors also enriched the input aryl bromide libraries to increase the chemical diversity exploration of molecular scaffolds to develop potential clinical candidates. In particular, the computer-aided approach could be potentially applied to design membrane-associated proteins in eicosanoid and glutathione (MAPEG) metabolism superfamily inhibitors, to target the prostaglandin pathway at multiple macromolecular levels for a more effective and safer therapy.
Zhang et al. applied bioinfomatic approaches on selected datasets acquired from the Gene Expression Omnibus (GEO) database to identify novel functional pathways, and diagnostic/prognostic biomarkers implicated in the pathogenesis of systemic juvenile idiopathic arthritis (sJIA), with as yet unmet medical need. The authors identified six hub genes and specifically suggested ARG1 and PGLYRP1 as potential biomarkers for the early diagnosis of sJIA. Furthermore, Zhang et al. revealed the contribution of the MAPK pathway and immune components such as platelets in the pathogenesis of sJIA paving the way for novel potential molecular targets for sJIA treatment.
Anthwal et al. surveyed the synthetic strategy to obtain 1, 3, 4 thiadiazole-based compounds endowed with different biological activities, such as anti-cancer, anti-viral, anti-diabetic properties. As the 1, 3, 4 thiadiazole could be considered a privileged structure (Di Micco et al., 2016), the authors suggested that it is suitable to develop anticonvulsant compounds.
The collected contributions provide different perspectives to develop multitarget compounds. This approach potentially represents an opportunity to obtain safer therapeutical treatment and to overcome drug resistance.
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