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Abstract:

Protein fibrillation is referred to the formation of nu-
merous linear agglomerates of protein formed often due
to misfolding into insoluble fibrils, known as amyloid-
ic proteins. Pathogenic amyloids forms fibrous deposits
as plaques around cells which can disrupt the healthy
functioning of tissues and organs. It is associated witha
plethoraof diseases suchas diabetes mellitus, Alzheimers
disease, Parkinsons’ disease, neurodegenerative disorders
of any kind and many others.

Amyloid-$ protein precursor (ASPP) is a hydrophobic
self-aggregating peptide consisting of 39to 42 aminoacid
residues. A$PP is sequentially processed by ¢ and é-secre-
tasestorelease amyloid-$ (A$). The $-site amyloid precur-
sor protein cleaving enzyme 1 (BACEL) is animportant
regulator for the production of amyloid plaques. The pro-
teolytic cleavage of the amyloid precursor protein (APP),
by BACE1, produces aninsoluble amyloid-$ (As) fragment
which has the ability to aggregate and form fibril.

Curcumin interferes with the oligomer formation by
destabilizing Asp23-Lys 28 salt bridge of amyloid-$ pro-
tein. Curcumin and Ferulic acid share common phenolic
structure that is responsible for fibril destabilization. In
silico drug design is performed using BACE1 and Am-
yloid-$ protein pdb files. Curcumin modifications are
carried out by isoters addition and top 5 compounds
out of 55 library compounds are selected which shows
best results in both the protein. Docking scores of Mole-
cule 3,4,8 show docking score like -8.0, -7.3, -7.2 similar
to standard like that of curcumin having docking score
of -8.1. Replacing ketone by alcohol groups and modifi-
cation using electron donating groups shows promising
result. Further de novo ligand design by ELEA 3D gener-
ates novel compound library of curcumin that may be a
promising lead for inhibiting protein fibrillation which is
further screened for its toxicological potential in silico to
emerge with potential leads with reduced toxicity.
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