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B AN ZIZHRT 2 ZERHE2IZENTED [8], & PADBEYUI T A L AN & VS B A H
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“Analysis of viral replication by mutation of NP
protein of influenza A viruses in mammals”

Research progress report

Hiroki TAKAKUWA

Abstract

Influenza A viruses have infected many species of animals, including avian, mammalian. However,
certain subtypes of influenza virus can infect only certain hosts, except for avian, which are natural
host of influenza A viruses. Rarely, an influenza virus normally seen in one species crosses the
species barrier and cause illness in another species. An avian influenza virus can become adapted to
another species by mutation of viral proteins. In this study, we aimed to clarify the mechanism by
which influenza virus adapts to replicate efficiently in a new host.

The replication efficiencies of human- and avian-derived HIN1 influenza viruses were compared in
human lung epithelial (A549) cells and chicken embryo fibroblast (DF-1) cells. The human-derived
strain exhibited higher peak titer and greater yield in A549 cells as compared to the avian-derived
strain. The activities of polymerases of human- and avian-derived strain were compared in human
cells. The human-derived strains polymerases were active in human cells, and the avian-derived strain
was poorly active. However, the avian-derived strain polymerase has increased the activity in human
cells by using the nucleoprotein (NP) of the human-derived strain instead of the avian-derived
strain. So, mutants were generated for residues in NP that may involve in viral replication, and
polymerase activities were compared. The NP mutation T350K did not affect the polymerase activity
whereas NP mutation R351K was significantly reduced. The NP has multiple functions during the
viral life cycle, however, role of NP mutants in viral replication is not understood. The identification
of residues in NP responsive for the polymerase activity provides a better understanding of the

mechanisms by which influenza viruses adapt to replicate efficiently in a new host.

Keywords : Influenza A virus, NP protein, mutation, mammalian, adaptation






