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ABSTRACT

Molecular Docking methods are extensively used for facilitating a lead
compound in drug development (discovery). Neuraminidase enzyme has been an
attractive target for the development of anti-influenza drugs. In the present study,
various of Molecular Docking programs were applied for screening potent inhibitors
against neuraminidase protein. Thus, Thai herbs from natural product database
(ChemieBase) present a potential source of 40 bioactive compounds isolated from
Andrographis paniculata to be developed as anti-influenza drugs. Thai herb database
screening and evaluated scoring functions ware performed by Molecular Docking
using available in the package which structure of HIN1 (GOLDScore,
AutoDockScore, LigScorel, LigScore2, PLP1, PLP2, and PMF). The results indicated

that Polyaspartic acid showed a good candidate compound. The structural analysis
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revealed that the hydrophobic, polar, and steric interactions mainly influence on
binding mode of protein-ligand complex that similar to a known drug (Zanamivir) in
nature. In order to find the particular interaction energy between Polyaspartic acid and
amino acids surrounding the binding pocket of neuraminidase protein, MP2 method
with 6-31G(d,p) level was performed. The obtained pairwise energies showed that
key amino acid residues; Argll8, Argl52, Argl56, Arg224, Arg292, and Arg371
were formed a moderate hydrogen bonding interactions with Polyaspartic acid as
similar to a known drug. On the other hand, it showed repulsive interaction to Glu119,
Aspl51, Trpl78, Glu227, and Glu277 residues. Subsequently, Molecular Dynamics
Simulations using as a representative system for Polyaspartic acid demonstrated that
both of hydrogen bond and bridging water molecules are stable at the 3B7E-inhibitor
interface while only the bridging water molecule appears to contribute the stability of
the protein-inhibitor interactions. The results elucidate the alternative of screening
bioactive compound from Andrographis paniculata to the Neuraminidase-inhibitor

interfaces and suggest that they might prove useful in rational drug design.



