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Background

H1 to H15 and N1 to N9 subtypes of influenza A viruses are in
ducks.

1957 H2N2 and 1968 H3N2 viruses are reassortants between avian
viruses of Eurasian lineage and the preceding human strains, and
even 1918 H1N1 Spanish influenza virus is probably a

reassortant generated in pig between avian virus of North
American lineage and human strain.

The avian virus genes from the Eurasian gene pool are in southern

China.
Pigs are susceptible to each of the HA subtypes avian influenza

viruses and generate reassortants.

Avian viruses of any subtype can contribute genes
for reassortants.

None of the 15 HA and 9 NA subtypes can be ruled out as
potential candidates for fulure pandemics.

The aims of the project

To share viruses, reagents, methodologies for rapid
characterization of isolates, and genetic information
obtained at regular intervals.

To provide virus strains for vaccine preparation and
diagnostic purposes.

To attempt to define the gene sequences permitting
interspecies transmission of avian influenza viruses

to mammals.

+ To develop new technologies for rapid diagnosis
based on microarray technologies, antigen
detection method using
immuno-PCR, and/or nanotechnology.
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Present status of the library
of vaccine strain candidates

Influenza viruses of 49 combinations of HA and NA
subtypes have been isolated from fecal samples of ducks in
Alaska, Siberia, Mongolia, Taiwan, China, and Japan

So far, more than 37 other combinations have been
generated by genetic reassortment in the laboratory. Thus,
avian influenza viruses of 86 combinations of HA and NA
subtypes have been stocked as vaccine strain candidates.
Their pathogenicity, antigenicity, genetic information and
yield in chicken embryo have been analyzed

All of the 135 combinations will become available soon
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Influenza A viruses of 86 combinations of HA and NA subtypes

Field isolates of 50 combinations of HA and NA subtypes are shown in black.
36 combinations shown in red are reassortants generated in the laboratory.
Thus, avian influenza viruses of 86 combinations of HA and NA subtypes have
been stocked as vaccine strain candidates.
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PB2 protein Vfrulence.

Hatta M, Gao P, Halfmann P, Kawaoka Y. Science 298:1840-1842, 2001,
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Amino acid sequences

at the cleavage sites of influenza A virus HAs
Subtype Strains Amino acid
\j
Dk/Alberta/35/76(H1N1)® IQSR GLF
Mal/MT/Y81(H2N2)b IESR GLF
Dk/Menphis/928/74{H3N8)t KQTR GLF
Dk/Czechoslovakia/S56{H4ANGE)® KASR GLF
Ck/Scotland/53{H5N1)b RKKR GLF
Ty/MN/3/92{H5N2)? RETR GLF
Shw/Australia/1/72(HEN5)? iIETR GLF
FPV/Rostock/34(H7N1)b KKRKKR GLF
Mal/Atberta/195/89(H7N3)® KKTR GLF
Ty/Ontaric/6118/68(H8N4)" VEPR GLF
Ty/Wisconsin/66{HIN2)®° RS5R GLF
Ck/Germany/N/49(H10N7)> VQGR GLF
Dk/England/56(H11NB)" IASR GLF
Dk/Alberta/60/76(H12N5)P VQDR GLE
Gl/Maryland/704/77{H13N8)" ISNR GLF
Mal/Gurjev/263/82{H14N5)" KQAK GLF
Shw/Australia/2576/79(H15N9)" IRTR GLF

Senne et al, 1996, Kovacova et af, 2002

Amino acid sequence of the H5 HA of A/Hong
Kong/156/97(H5N1)

LLGNPMCDEF INVPEWS Y IVEKASPANDLCY PGNFNDYEELKHLLSRINAFEKIQIIPKS
SWSNHDASSGYSSACPYLGRSS FERNVVWL IKKNSAYPTIKRS YRRTNQEDLLVLWGIHE
PNDAREQTKLYQNPTTYISVGTSTLNQRLVPE IATRPKVRGOSGRMEFFWTILKPNDAIN

FESNGNFIAPEYAYKIVKKGDSTIMKSELEY GNCNTKCOTPMGA IS SMPFHNIHPLTIG

|- HAZ2
ECPKYVKSNRLVLETGLRNTPQRERRRKKAGLEGRIAGF I EGGHOGMVDGRYGYHHSNER

GSGYARDKESTQRAI DGVTNKVNS I INKMNTOQFEAVGREFNNLERRIENLNKKMEDGFLE
VWTYNAELLVLMENERTLDFRDSNVKNLY DKVRLOLRDNAKELGNGCFEFYHRCDRECHE
SVKEETYDY PQYSEEARLNREEISGVKLESMGTYQILS Y STVASSLALAIMVAGLSLWM

CHEEBLQCRICT 222 Subbarao K et al : Science 279 : 304, 1998
Fig.1
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Pathogenicity of influenza virus

1. Cleavability of the HA protein into HA1 and HAZ2
is crucial and consecutive alignment of
basic amino acids (R and K) at the
cleavage site relates to the pathogenicity
for chicken.

Cieavage activation of the HA by ubiquitous
protease

— penetration by fusion into host cell

—» extensive replication — systemic infection

. Amino acid constitution of PB2 protein and NA
protein are also related with pathogenicity of the
virus for mammals.
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