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 Abstract: Background: α-Synuclein has become the main therapeutic target in Parkinson's disease 

and related Synucleinopathies since the discovery of genetic associations between α-Synuclein and 

Parkinson's disease risk and the identification of aggregated α-Synuclein as the primary protein con-

stituent of Lewy pathology two decades ago. The two new peptides K84s (FLVWGCLRGSAI-

GECVVHGGPPSRH) and K102s (FLKRWARSTRWGTASCGGS) have recently been found to 

significantly reduce the oligomerization and aggregation of α-Synuclein. However, it is still unclear 

where these peptides interact with α-Synuclein at the moment. 

Objective: To examine the locations where K84s and K102s interact with α-Synuclein. 

Methods: In this investigation, the PEPFOLD3 server was used to generate the 3-D structures of the 

K84s and K102s peptides. Using the PatchDock web server, the two peptides were docked to the α-

Synuclein molecule. After that, 50 ns of Molecular Dynamics (MD) simulations using the Am-

berff99SBildn force field were performed on the two resulting docked complexes. The two com-

plexes' structure, dynamics, energy profiles, and binding modes were identified through analysis of 

the respective MD simulation trajectories. By submitting the two complexes' lowest energy struc-

ture to the PDBsum website, the interface residues in the two complexes were identified. The per 

residue energy decomposition (PRED) analysis using the MM-GBSA technique was used to calcu-

late the contributions of each residue in the α-Synuclein of (α-Synuclein-K84s/K102s) complexes to 

the total binding free energy. 

Results: The binding of the two peptides with the α-Synuclein was demonstrated to have high bind-

ing free energy. The binding free energies of the (α-Synuclein-K84s) and (α-Synuclein-K102s) 

complexes are -33.61 kcal/mol and -40.88 kcal/mol respectively. Using PDBsum server analysis, it 

was determined that in the (α-Synuclein-K84s) complex, the residues GLY 25, ALA 29, VAL 49, 

LEU 38, VAL 40, GLU 28, GLY 47, LYS 32, GLU 35, GLY 36, TYR 39, VAL 48 and VAL 26 

(from α-Synuclein) and SER 23, LEU 7, ILE 12, HIS 25, PHE 1, HIS 18, CYS 6, ARG 24, PRO 21 

and ARG 8 (from K84s peptide) were identified to be present at the interface. In the (α-Synuclein-

K102s) complex, the residues VAL 40, GLY 36, GLU 35, TYR 39, LYS 45, LEU 38, LYS 43, 

VAL 37, THR 44, VAL 49, VAL 48, and GLU 46 (from α-Synuclein) and ARG 10, GLY 12, GLY 

18, SER 15, THR 13, SER 19, TRP 11, ALA 14, CYS 16, ARG 7, ARG 4 and GLY 17 (from 

K102s peptide) were identified to be present at the interface. The PRED analysis revealed that the 

residues PHE 1, LEU 7, ILE 12, LEU 2, VAL 3, GLY 5, and PRO 21 of the K84s peptide and resi-

dues VAL 48, ALA 29, VAL 40, TYR 39, VAL 49, VAL 26 and GLY 36 of α-Synuclein in the (α-

Synuclein-K84s) complex are responsible for the intermolecular interaction. The residues ARG 4, 

ARG 10, TRP 11, ALA 14, SER 15, CYS 16 and SER 19 of the K102s peptide and residues GLU 

46, LYS 45, VAL 49, GLU 35, VAL 48, TYR 39, and VAL 40 of α-Synuclein are responsible for 

the intermolecular interaction in the instance of the (α-Synuclein-K102s) complex. Additionally, it 

has been found that a sizable portion of the helical structure is preserved when α-Synuclein is in a 

complex form with the K84s and K102s peptides. 

Conclusion: Taken together the data implies that the two new peptides investigated here could be 

suitable candidates for future therapeutic development against α-Synuclein aggregation. 
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