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I. Abstract
Alzheimer’s disease (AD) the well-known form of dementia starts with the aggregation of the misfolded amyloid beta peptide (Aβ1-42) and ends up with a debilitating cognitive impairment. Though more than 100 years have passed since its discovery, only symptomatic drugs like cholinesterase inhibitors, memantine are prescribed till date for treating AD. In the last three decades, many small molecules, chaperons, synthetic peptides have been tested for the development of a therapeutic drug against AD, but none of them did pass the final clinical phase trials. Here in this study, we designed a PEGylated, side-chain tripeptide (leu-val-phe) based block copolymer hypothesizing a competitive inhibitor based on the aggregation-prone amino acid sequence 17-20 in Aβ1-42. This peptide inhibitor was evaluated for the effectiveness against Aβ42 fibrillization at an early stage of the oligomer to fibril formation as well as preformed fibril clearance via thioflavin T (ThT) assay, dynamic light scattering (DLS) analyses, atomic force microscopy (AFM), electron microscopic techniques, CD and FTIR spectroscopy and so on. The in silico MD simulations and isothermal calorimetric (ITC) studies successfully proved our hypothesis of drug action mechanism correct. The inhibitor was proved to be nontoxic at a higher concentration of 55 µM by the reduction assay of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) dye. Also, Aβ42 fibril and/or oligomer treated SHSY5Y neuroblastoma cells have shown greater survivability when treated with the inhibitor. These shreds of evidence make the peptidic inhibitor a promising compound as a novel therapeutic new-age medication for Alzheimer’s disease.
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Fig: Degradation of Aβ42 fibril in presence of tripeptidic block copolymer.
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