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Abstract

H5N1 avian influenza virus is a highly virulent virus that causes a serious threat of

severe pandemic influenza. Although, the virus can infect and cause severe disease in

humans, it has not fully adapted to human host. Human-to-human transmission of the

current H5N1 virus is still inefficient. It is feared that the virus may eventually adapt to

transmit efficiently from human to human. In general, avian influenza viruses do not infect

human because of interspecies barriers. We are investigating some mechanisms as well as

genetic determinants of the viral properties that are likely to be involved in the inter-species

barriers. We found that expression of viral receptor on human nasal mucosa can be variable

and affected by allergic and inflammatory conditions, and that the level of receptor

availability can affect infection of seasonal and avian influenza viruses. These data suggest

that the receptor expression may be an important determinant of susceptibility to infection

and may compromise the inter-species barrier. We also characterize the substrate

specificity of neuraminidase (NA) of H5N1 avian influenza viruses, and found their activity to

be higher for (L2,3-linked sialic acid. We found a mutation (P320H) that was associated with

reduced NA activity against OL2,3-linked sialic acid. This reduction in the NA activity is

considered to be an adaptation to human hosts.
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