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ABSTRACT

The ability of HSN1 virus to grow at high temperatures is an important feature
for viral pathogenesis in human. It has previously been reported that this ability is
associated with the viral polymerase function. Mutations occurring in the viral genome,
which are a result of the error prone nature of RNA polymerase, also play an important
role in determining the viral phenotype and pathogenesis.

This study aimed to identify the genetic determinants of temperature
sensitivity of H5N1 avian influenza virus. The temperature sensitive (ts) mutant virus
(SP83ts20) was generated from the wild type A/Thailand/3(SP-83)/2004 virus (SP83wt)
by serial adaptation at low temperature. After 20 passages, it was confirmed that the virus
showed temperature sensitive phenotype, and did not grow at 40°C. Making use of a
reverse genetic system, ten reassortant viruses were constructed. Each virus contained one
mutated gene from SP83ts20 or wild type gene from SP83wt in a backbone derived from
mouse adapted influenza virus, A/Puerto Rico/8/34 (H1N1). These viruses were

determined for their ts phenotype by kinetic growth curve at 33 and 40°C. The NP gene
derived from SP83ts20 exhibited temperature sensitive phenotype in mammalian cells, but
not in avian cells. It was found that NP of ts mutant virus contained only one point
mutation: serine to asparagine at position 314 (S314N).

The NP protein plays a role in many steps of the viral life cycle, including
nuclear transport mechanism. To test whether NP S314N mutation affected the nuclear
transporting system, an indirect immunofluorescence assay was conducted to detect the
NP subcellular localization. NP possessing S314N mutation exhibited a defect in nuclear
uptake when compared with wild type NP protein at high temperature. These results
suggest that NP S314N in SP83ts20 virus was responsible for temperature sensitive
phenotype, and the lack of ability to replicate at high temperature involved a defect in
interaction with cellular factors for its importation into the nucleus of infected cells.
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