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Abstract

In recent years, herbal treatments have garnered more attention due to their low cost and fewer side
effects. Flavonoids, as one of these compounds, can reduce the aggregation of amyloidogenic proteins.
This study aims to identify flavonoids with the greatest impact on inhibiting the fibrillation of
amyloidogenic proteins associated with neurodegenerative diseases such as Parkinson's and
Alzheimer's. In the first phase, 98 flavonoids were selected from various databases and examined,
ultimately leading to the selection of 46 as preliminary candidates. This selection was based on the
effectiveness of flavonoids in inhibiting the aggregation of amyloidogenic proteins that were approved
in previous research. Subsequently, using the OSIRIS and Swiss ADME web servers, toxicity,
mutagenicity, drug-likeness, and their ability to cross the blood-brain barrier was evaluated. Some
candidates were excluded from further consideration due to non-compliance with these criteria. Docking
studies using Vina-dock showed interactions between flavonoids and amyloidogenic proteins at
potential binding sites identified by the DoGSiteScorer and CASTp web servers. The amino acids
involved in binding were determined using Ligplot and PLIP. Ultimately, flavonoids that exhibited the
lowest binding energy and interacted with amino acids at identified amyloid hot spots by FoldAmyloid,
TANGO, and Waltz web servers were chosen for in vitro analysis. In this stage, alpha-synuclein was
incubated under fibrillation conditions in the presence and absence of flavonoid treatments. Results from
Thioflavin-T fluorescence assays, atomic force microscopy, and enzymatic digestion tests with
proteinase K indicated that certain flavonoids could significantly inhibit the formation of alpha-
synuclein fibrils. Fourier-transform infrared spectroscopy also demonstrated a reduction in -sheet
content, confirming the inhibitory effects of these flavonoids. Cell culture studies revealed that these
flavonoids increase the survival of neuronal cell lines treated with alpha-synuclein fibrils.
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