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Abstract

Recently, the outbreak of avian influenza virus subtype H5N1 has caused illness in
several animals including human infections, while the subsequent appearance of the novel
pandemic in 2009 caused by the new strain of influenza virus subtype H1N1, called swine flu
or H1IN1-2009 virus, has become the first pandemic of the 21% century. Before an effective
vaccination against influenza virus had been completed, the antiviral agents such as
oseltamivir (commercial name as tamiflu) are the only ways to treat the viruses.
Unfortunately, drug resistance to the commercial agents in influenza virus isolated from the
treated patients has been detected with high resistance rates. The emergence of oseltamivir-
resistant HIN1 pandemic viruses with H274Y substitution in neuraminidase (NA) genes has
been reported to the World Health Organization (WHO) from many countries. The known
H274Y and N294S mutations were found to resistant with oseltamivir in HSN1 NA subtype
N1. In this work, the oseltamivir binding to wild-type and mutant neuraminidase strains of
the influenza A H5N1 and H1N1-2009 viruses were studied by molecular dynamics
simulations. The HIN1 virus was predicted to be susceptible to oseltamivir, with all
important interactions with the binding residues being well conserved. In the H274Y mutant,
the mutated residue moves towards the —-OCHEt2 group leading to a reduction in
hydrophobicity and pocket size, whilst in the N294S mutant it acts as the hydrogen network
center bridging with R224 and the mutated residue S294. Relative to those of the wild type
(WT), loss of drug-target interaction energies, especially in terms of electrostatic
contributions and hydrogen bonds were dominantly established in the E119V and R292K
mutated systems. The inhibitory potencies of oseltamivir towards the WT and mutants were
predicted according to the ordering of binding-free energies: WT (-12.3 kcal-mol™) > N294S
(-10.4 kcal-mol™) > H274Y (-9.8 kcal-mol™) > E119V (-9.3 kcal-mol™®) > R292K (-7.7
kcal-mol™), suggesting that the HIN1-2009 influenza with R292K substitution, perhaps,
conferred a high level of oseltamivir resistance, while the other mutants revealed moderate
resistance levels. A better understanding of molecular inhibition and source of drug resistance
is greatly useful as a rotational guide for synthetic and medicinal chemists to develop a new

generation of anti-influenza drugs.
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