<110>
<120>
<130>

<150>
<151>

<160> 3
<170>

<210> 1
<211> 1404
<212> DNA
<213> Avian

<400> 1

atgaatccaa
tgtttacteca
accaacccat
acagagatag
gaatacaaga
gacaactcaa
tcgtgeggtc
aaacactcaa
ttgggtgttc
tgccatgatg
gctagecatca
ctcagaactce
gatggaagtg
gtccacattg
cggtatccag
Ctatatataa
ggcgacacac
gagagagggg
ggacgaacaa
tggactacgg
tggtcrgggt
tatgtggagt
- atcattgtat
aatatcaatt

<210> 2

<211> 1683
<212> DNA
<213>

<400> 2

atggaaacaa
atctgcatcg
aatgticctg
gcaacaagcc
ggcaaccctt
tcatcagectg
acacttttta
aatgtgactt
tggctgacte
ggaaagagca
aatttgtaca
ttcaaaccag
tattggtegg
gctecatggt
ttaaaaggty
ttgccattee
aatagtctca
tttggagcca
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atcaazagat
tgcagattge
Cgaacaatca
tgcatttgaa
attggtcaaa
‘ttaggettte
ttggtaaatg
atggcacaat
catttecattt
ggaaggcatg
tttatgatgg
aggagtcaga
catcaggaag
gtccactgte
aagttagatg
atgtggcaga
caagaaatga
gcccaggagt
Tcaagaaaga
Ctaattccaa
attctggtat
tgataagagg
titgtggaac
tcatgtetat

Avian

tatcactaat
gccaccagtc
tgacacatgc
tgggacatce
ctigtgacet
‘taaatggaac
gttccgctag
acactggaac
aaaagagcgg
ttcttttegt
taagaaacga
tgatagggce
tactaaaacc
atggacacgt
gtaattgtgt
acaatatcag
aactggcagt
tagctggatt

SEQUENCE LISTING

aatagcactt
catcttagea
agcagtgeeca
taatactacc
accgcaatgt
tgcaggcggg
ttaccaattt
acatgatagg
gggaaccaaa
gttacatgrtt
gatgcttace
atgcgtttge
ggctgatact
aggaagtgct
tgtttgcaga
ttatagtgtt
cgatagctcc
gaaagggtygg
trcgegetct
gtcacaaata

attctetgtt

gagaccacag
ttcaggtacc
ataa

aactatacta
aacaaactcc
caaagaattg
ccteatteta
gctgttggga
gtgrtaccet
ttcctaccaa
aagcagagca
trttttaccet
gtggggcata
cacaacaaca
aaggceeett
aggccaaaca
tctttcagga
agtgcaatgt
taaatatgca
cggtctgagg
catagaagga

FastSEQ for Windows Version 4.0

ggctctottt
acgactatga
tgtgaaccaa
atagagaagg
caaattacag
gatatttggy
gcacttgggac
agtcccecata
caagtgtgca
tgtgrcact
gacagtattg
atcaatggaa
aaaatactat
cagcatgtag
gacaattgga
gattctagtt
agcagcagrta
gcctttgaca
ggttatgaga
aataggcaag
gaaggaaaaa
gagaccagag
tatggaacag

ctagtagtaa
acagaaactg
ctccacacag
gacacatgca
ggaagagaat
gggaatgtag
agaatccaaa
tgttcaggtt
gttcaagacg
catcacccac
agcgtgacaa
gtcaatggtc
ttgcgagtac
gggagccatg
cagactgaaa
tttggaacct
aacgtgeety
ggttggccag

1

Ctataactat
cactacattt
tcataataga
aaagttgtec
ggrtcgecce
tgacaagaga
agggaaccac
gaaccctttt
tagcatggtc

g gggatgatag

gttcatggtc
Cttgtacagt
tcattagaga
aggaatgctc
agggctccaa
atgtgtgcte
actgcaggga
atggaaatga
ctttcagggt
tcatagttga
cctgecatcaa
tatggtggac
gctcatggec

Cagcaagcaa
tggacacget
agcataatgg
ctattgaagg
ggtcctacart
aaaacctaga
Ttcttcecaga
cattctacag
Cccaatacac
Ccacctatac
Cagaagattt
tgcagggaag
gatccaatgg
gaagaatcct
aaggtggett
gccccaaata
Ctagatcaag
gactagtcge
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tgcgacaata
caatgaatgt
aaggaacata
taaagtagea
tttctceaag
accttatgta
tttgaacaac
aatgaacgag
cagctcaage
aaatgcgacr
taagaacatc
agraatgact
agggaaaatt
ctgttaccec
tagacccgtyg
aggacttgtt
tcctaataac
tgtttggatyg
cgttggtggt
cagtgataac
caggrgtttt
ttcaaatage
cgatggagcyg

tgcCagataaa
aacagaaacc
aatgcrgtgt
actagtctat
cgtcgaaaga
ggaactcagg
cacaacctgg
gagtatgaga
aaataacagg
cgagcaaaca
gaataggacc
aattgattat
gaatctaatt
gaagactgat
aaacagtaca
tgtaagagtt
tagaggacta
tggctggtat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1404

60
120
180
240
300
360
420
480
340
600
660
720
780
840
900
960
1020
1080



ggtttccage
aaggcaattg
tatgaaataa
aagattgatg
gaaaatcaaa
aagagggcac
aaatgtgatg
agagaggaat
acttacaaaa
tttgctgect
taa

<210> 3
<211> 759
<212> DNA

<213> Avian

<400> 3

atgagtcettc
aaagccgaga
gctcteatgg
gggrrtgtgt
caaaatgccc
aagaagctga
actggtgcgce
gaagtggctc
tcecacaggce
ctageccagea
gaagccatgg
actcacccta
cagaaacgga

attcaaatga
ataaaataac
ttgatcatga
accaaataca
aaacactcga
tgggctccaa
atcagtgcat
caagactaga
tcctcaccat
tectgttctg

taaccgaggt
‘tcgegcagag
aatggctaaa
tcacgcteac
taaatgggaa
agagggaaat
ttgccagttg
ttggcctagt
agatggcgac
ctacggctaa
aagtcgcaag
gttccagrge
tgggagtgca

tcaaggggtt
atccaaggty
attcagtgag
agacgtatgg
tgagcatgat
tgctatggaa
ggaaacaatt
aaggcagaaa
ttattcgact
ggccatgtee

cgaaacgtac
acttgaggat
gacaagacca
cgtgcccagt
tggagaccca
gacattccat
catgggtcte
atgtgccact
taccaccaac
ggccatggag
tcaggetagy
aggtctaaaa
aatgcagaga

ggtatggcetg
dataatatag
gttgaaacta
gcatataaty
gcgaacgtga
gatgggaaag
€ggaacggga
atagaggggg
gtecgecteat
aatggatctt

grrcrctcta
gtttttgcag
atcctgteac
gagcgaggac
aacaacatgg
ggagcaaagg
atatacaacc
tgtgaacaga
ccactaatca
cagatggctg
caaatggtgce
gatgatctta
ttcaagtga

cagataggga
tcgacaagat
gactcaatat
cagaattgcet
acaatctata
gctgtttega
cctataatag
ttaagctgga
ctettgtget
gcagatgcaa

tcatcecate
ggaagaacac
ctctgactaa
tgcagcgtag
acagggcagt
aagttgcact
ggatgggaac
ttgctgatyge
ggcatgagaa
gatcaagtga
aggctatgag
ttgaaaattt

ttcaactcaa
gaacaagcaa
gatrcaataar
agtactactt
taacaaggty
gctataccat
gagaaagtat
atctgaggga

tgcaatgggg
catttgtata

aggcceecte
agatcttgag
ggggatttta
acgatttgte
taaactatac
cagttactca
agtgaccaca
ccaacatcgg
cagaatggta
gcaggcagea
gacaattggg
gcaggcttac

13140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1683

60

120
180
240
300 -
360
420
480
540
600
660
720
759



£
sk
ek

Fraction#* Titer

1 <1:500
3 <1:500
5 1:500

7 1:1000
0 " 1:2000
11 1:2000
12 1:4000
14 1:500
16 <1:500
PBS#*#* <1:500
A/Shangdong/9/93%** 1:1000

Fractions from 20-6
Negative control
Positive control

0% sucrose gradient

TABLE 1



Vins Btrmin Gens RTPCR Primer
Typs A (BEN2) Sydney/3/97 Hemagghstini (HAY Farward A GOATCCATG AAGACTATCATTGCTITOAGS
Reverse 5-A SOTACCTCAAATOCAAATCTTGCACCTAATG
"+ Nouramipldase (NA) Fanvard s*-GGGGACAAmrACAAMGCAGGmAGAAG
GAGATAGAACC ATG AATCCAAATCAAAAGATAATAAC-3'
Roverso 5'-GGUGACCACTTIGTACAAGAAAGCTGGGTCCTATAT
AGGCATGAGATIGATGTCCGC.
Matrix (M1) Forwvard S-AAA GAATTC ATG AGTCTTCTAACCOAGGTCOAAACGTA-3"
Raverse 5'-AAA JEQAA'ITACI‘CCAGCTCTATGCTGACAAAATGAC-T
M2 Forvand 5-A GAATIC ATG AGTCTTCTAACCGAGGTCGAAACGCCT
ATCAGAAACGAATGGGGGTGEC-3!
Raverse 5 AAA mﬁLAﬂACTCCAccrcrATGCTGACAAAAmAC-z'
Nucieaprotein (NP) Forward 5-A DAATIC ATG GCGTCCCAAGGCACCAAALG-3'
Reverse 54 QCQQ.QQQQTMTTOTCGTACTCCTC[GCMTGTCFCCGM
GAAATAAG-3
Typ B Harbin Hemagglutinin (HA) Forvand 5A GAATIC ATG AAGGCAATAATTGTACTACTCATGG-T'
Roverse 54 GLGOCCGLITATAGACAGATGGAGCAAGAAACATTGTC
TCTGGAGA-Y
Neureminidass (NA) Fonvard §'-A OAATT CATG CTACCTTCAACTATACAAACG.S'
Reverse 5A GCO0CCOUTACAGAGCCATATCAA CACCTOTOACAGTGY

TABLE 2



