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System

Residue no

AlL Lys16

(1.32),Phe20(2.72), Ala21(1.37),Gly25(1.28),Lys28(1.28),Gly29(1.54), Ala30(1.01), l1e31(1.01),11e32(2.25), Gly33(2.56), Leu34(4.10), Met35(5.26),Val36(3.52

,Gly37(1.92),Gly38(1.18)(,Val39(2.34)

BIL Aspi(1.29),Ala2(1.50),Glu3(1.49) Phe4(2.84), Tyr10(1.69), His13(2.88), Leu17(2.25),Phe20(2.59),Val24(1.82), Gly25(1.29), Lys28(2.40),Gly29(3.04)

,Gly33(1.01), Leu34(2.58),Val39(1.57),Vald0(3.42),Ile41(3.20)

A2L (pepl)  Val18(1.84),Val24(1.25),Gly25(4.51),Ser26(1.48),11e32(1.19),Gly38(5.28),Val39(7.44),Val40(16.06)

A2L (pep2)  Glu3(1.033),Phe4(2.06),Arg5(3.22), His6(3.15),Asp7(2.81),Ser8(2.10),Gly9(1.68), Tyr10(4.51),GIn15(3.07), Lys16(1.02), Phe19(5.42) Asn27(1.59),1le31(1.2

B2L (pepl)  GIn15(6.06),Lys16(2.25),Phe19(5.99),Ser26(1.67),Ala30(2.94),1le31(4.57),Met35(9.01),Val36(2.49),Val40(1.98),1le41(1.00)
B2L (pep2)  His13(1.01),Leul7(5.53),Val18(4.71),phe21(6.53),Glu22(4.43),Gly25(3.64),Ser26(9.82), Ala30(2.80), Leu34(1.22)

Gl Al Sl S gl se HsSU
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el o e
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3 e Slgatins 4 Cund S ppsise Slpatann 2
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;ﬂ;ﬁwdjuw6M)>x}ﬁng}\@f»fhbd@::\.xﬁ}ru-\‘ Jsd

System Residues energy
AlL Lys16 (-1.78), Gly25 (-2.14), Gly29 (-0.46), Ala30 (-1.21), 1le31 (-9.32), 1le32 (-0.70), GLY37 (-0.17)
B1L Asp1(-0.04), Val24(-0.37), Gly25(-0.95), Lys28(-5.71), Gly29(-8.85), Gly33(-0.55), Leu34(-1.43), lle41(-0.02)

A2L (pep1) Gly38 (-0.03)

A2L (pep2)  Phe4 (-0.01), Arg5 (-0.93), His6 (-0.13), GIn15 (-0.01), Lys16 (-0.34), lle31 (-3.11)

B2L (pepl)  Lys16 (-0.16), Ser26 (-0.01), Ala30 (-0.01), lle31 (-0.01)

B2L (pep2) Vall8 (-0.01), Phe21 (-0.01), Glu22 (-0.05), Gly25 (-0.01), Ser26 (-0.02)
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Acetyl-11-keto-B-boswellic acid derivatives effects on the
monomer and dimer structure of Ap(1-40) and AP(1-42) peptides:
molecular dynamics simulation approach

Bolbolian Sh., Bozorgmehr M.R. and Morsali A.
Dept. of Chemistry, Mashhad Branch, Islamic Azad University, Mashhad, I.R. of Iran
Abstract

The two most effective peptides in Alzheimer's disease are AP (1-40) and AP (1-42), which cause disease
in the form of fibrillar aggregates outside the nerve cell. One way to stop the progression of Alzheimer's
disease is to prescribe drugs that reduce the aggregation process. These include herbal medicines that
have fewer side effects. Boswellia plant with high antioxidant properties has therapeutic effect against
various diseases, including neurological diseases. In this study, the interaction of a Boswellic acid
derivative called 3-O-acetyl-11-keto-b-Boswellic acid (AKBA) as a ligand with the peptides Ap (1-40)
and AP (1-42) as monomer and dimer were studied using molecular dynamics simulation method. The
results of different analyzes showed that the highest flexibility of the residues is in the C-terminal residue
of the second peptide AP (1-40) and in the presence of the ligand, and the ligand has the effect of
inhibiting and reducing the formation of the sheet structure on the AP peptide (1-40) residue. The affinity
of the ligand binding to the residues of the peptides that had the most interaction with the ligand was
calculated using the formulation factor criterion and it was found that these residues have less flexibility
and therefore have a greater tendency to bind to the ligand. Finally, the binding sites were introduced by
calculating the binding energy of the mentioned residues. The results of this molecular dynamics
simulation were in good agreement with the relevant experimental evidence.

Keywords: Alzheimer, Boswellic acid, beta amyloid
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