WO 2004/112831 PCT/US2004/016680

A. RNP%ansfecﬁon B, RNA Pol I Method

Proteln purification i vitro trauscnptlnn Potuote

NP-I'P

BNP transfecﬂunl

um “*‘
‘__ -'lilm,‘- f

14



WO 2004/112831 PCT/US2004/016680

BBl

Influenza viral cDNA:
BBl 1

EGTCTCNTATTIGTAGM-"-"TT TTGCTCCCNGAGACE
GCAGAGNATAAT CATCTTuresnAARACGAGGGNCTCTGC

T BsmBY
| BsuiBiX | BsmBl
- ﬁ% B Ui P £

YIS ET SR BAG TAGAA =Y TTTOLT
T LTI CATCT T AAAACG

P LtnﬂuwzavirachNA-J T

BT

Fig. 2

2/4



WO 2004/112831 PCT/US2004/016680

Plasmids expressing Plasmids expressini
influenza vRNA influenza viral proteins

EER GOGE
®EO® [@@..]

34



PCT/US2004/016680

WO 2004/112831

-~

00Z'€:L el VH
1w/%%q13 1,01

84dd- L NGH

!

000'8-] -1o1)

(w9513 o_\S

4/4



WO 2004/112831

<110>

<]120>

Kawaoka,

Therapy

10<130>

<150>
<151

15<160> 40

<170>

<210> 1
20<211> 2233

<212> DNA

<2L3>

<400> 1
25agcgaaagea
attgtcgage
aacazattty
tteatecaaty
aagcacagat
3l0agtatttgea
aaggagaata
gaaaaggceca
gaagéaatgg
acgagactat
i5cagtecogaga

aagettgccey

gtggatggat
gtazatgeta
gggccteect
40gaggacccaa
acattctttyg
aattatcttc
aaaattececaa

aacatggcac
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Influenza virus

ggtactgate

ttgeggaaaa
cagcaatatyg
agcaaggega

ttgaaataat
acactacagy

gattcatcga
ataaaattaa

coacaaaggce

teaccataag

gaggagaaga

accaaagtect

tegaaccgaa

gaattgaacc
gttctcagey
gtcatgaagyg
gatggaagga
tgtcatggaa

agactaaaaa

cagaaaaggt

Yoshihiro

caaaatggaa
aacaatgaaa
cactcacttyg
gtcaataate
cgagggaaga
ggctgagaaa
zattggagta
atctgagaaa
agactacact
acaagaaatg
gacéattgad
ccegecgaac
cggetacatt
ttttttgaaa
gteccaaatte
agagggaata
acccaatgtt
gcaagtactyg
tatgaagaaa
agactttgac
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SEQUENCE LISTING

High Titer Recombipant Influenza Viruses for

FastSEQ for Windows Version 4.0

gattttgtge
gagtatgggy
gaagtatgct
gtagaactty
gatcgcoacaa
ccaaagttho
acaaggadag
acacacatce
ctogatgaag
goeagcagag
gaaaggtttg
ttotoecagee
gagggcaaygc
acaacaccac
ctgetgatgy
cegetatatg
gttaaaccac
gcagaactge
acaagtcage

gactgtaaag

gacaatgctt
aggacctgaa
tcatgtatte
gtgatccaaa
tggcetggac
taccagattt
aagttcacat
acatttteteo
aaagcaggge
gectetggga
aaatcacagyg
ttgaaaattt
tgtcteaaat
gacecacttag
aktgeettaaa
atgcaatcaa
acgaaaaggyg
aggacatiga
taaagtggge

atgtaggtga

PCT/US2004/016680

Vaccines and Gene

caateggatg

aatcgaaaca
agatttteac
tgeacttttyg
agtagtaaac
gtatgattac
atactatctg
gttecactagg
taggatcaaa
ttectttegt
aacaatgege
tagagectat
gtccaaagaa
actteogaat
attaagcatt
atgcatgaga
aataaatcca
gaatgaggag
acttggtgag
tttgaagcaa

60
12¢
180
240
300
360
420
480
540
500
660
720
780
840
S00
960

1020

1080 -

1140
1200
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tatgatagtg
aaggcatgey
gceteocaattg
tgeagageea
Stettgtgeag
gagggaaggce

atgaaccaga
aactgacaga
aacacattge
cagaatacat
caatggatga
gaaagaccaa

lbagggacaace

aatgacaccg acgtggtaaa

gaaccacata aatgggagaa
geecataggee aggttteaag
1gattaaaatga '‘aatggggaat

gagagtatga ttgaagctga
gagaacaaat
attgggaagy

ccacaactag

cagaaacatg
tetgeaggac
aaggatttte
tggaacctgyg
tgoetgatta atgatcooctg
catgcattga
cetitgtttet

gttagttgtg
act

20<210> 2
<211l> 2341
<21l2> DNA

<2135 Influenza virus

25<400> 2
agcgaaagca ggcaaaccat
ccagcacaaa
gggacaggaa
ggaagatgga

30ctgeecagaag

atgctataag
caggatacac
caacaaacac
acaatgaace
gecttteocttyg aggaatccca
gttgtteoage aaacacgagh
ctaaatagaa accaacctge
aatggectea cggccaatga
Abtcaatgaaca aagaagaaat
gacaatatga ctaagaaaat

aacaaaagga gttatctaat
agagggaage
tactttgﬁtg
40gttggaggca
tcteaggaca

taaaacggag
agacactggc
atgagaagaa
cogaactite

cagaatccte ggatgbtitt

attgaggteg
ttcaagctgg
aagcatgaga
aatgaaggga
ttteocaatta
cttgtaktggt
cttigtgage
gtactgtgtt
goceatatte
ggagatgagy
gtectetgte
geceattgga
tttattagea
agetgaatea
gacctttgat
ggtttigett
geagtgetac

ttgaatggat
cacaactttc
catggatact
cgaaactgga
aagtggttat
teeotggtatt
agacaagetg
tgeaacagca
gtctggaagy
ggggatcaca
gétaacacag
tagageattg
agcaattgea
aaggagtata
agcaaagttg
ttteaceate
ggccatgate

217

cttgecaagtt
atagagcteg
aggaattatt
gtgtacatca
attccaatga
ttecatcataa
atggagtttt
cttgagatag
ttgtatgtga
cgttgectee
aaagagaaag
gagtcececea
aagtcoggtat
agaaaactge
cttgggggge
aatgettott
tatttgetat

gtcaatcoga
ccttatactg
gtoaacagga
gcaccgeaac
goccaaacag
tttgaaaact
acacaaggcc
ttggecaaca
cteatagact
actcatttte
agaacaatgg
acectgaaca
acccoaggga
tgtgagaaac
gcaaatgttg
actggagata
acatatatga

ggattcagaa
atgagattgg
tcacatecaga
atactgectt
taagcaagtg
aaggaagate
cteteactga
gagatatget
gaacaaatgy
tccagteoact
acatgaccaa
aaggagtgga
teaacagett
ttettategt
tatatgaagc
ggttecaacte
ccatactgte

ccttacttit
gagaceotee
cdcatcagta
tcaacccgat
attgtgtatt
cgtgtattga
gacagaccta
caatagaagt
tecttaagga’
agagaaagag
gtaaaaagaa
caatgaccaa
tgcaaataag
ttgaacaate
taaggaagabt
acaccaaatyg

ccagaaatca

lI’CTfU 52004/616680
v
tgagtttaac 1260
agaagatgtg 1320
ggtgteotcac 1380
gcttaatgca 1420
tagaactaag 1500
ccacttaagg 1560
ceecaagactt l620
tataagaagt 1GSP
aacctcoaaaa 1740
tcaacaaatt 1800
agagttotit 1860
ggaaagttec 1920
gtatgeoatct 1980
teoaggetett 2040
aattgaggag 2100
cttecttaca 2160
caaaaaagta 2220
2233
A
cttaaaagtg €0
ttacagecat 120
ctcagaaaag 180
tgatgggcea 240
ggaggegatyg 300
aacgatggag 360
tgactggact 429
gtteagatca 480
tgtaatggag 540
acgggtgaga 600
gcagagattg 660
agatgetgag 720
goggtttagta 780
agggttgcca 840
gaktgaccaat 900
gaacgaaaat 960
gccogaatyg 1020
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ttcagaaaty
aaagggtata
ctageaagca
cgacegetet
Saatatgttaa
aagactactt
geacceaate
cttggaatca
acaagttttt

logaggtgtetg

aatatgataa
aaagattaca

' tcatttgaaa

gacggaggec

15tgggaattga

agccataaag
aaaaacatgg
tccatettga
tgcaatttat

20agtatggtyg

ggaaggataa
cteagacggc
t

25<«210> 3

<211> 2341
<212> DNA

ttctaagtat
tgtttgagag
togatttgaa
tzatagaggg
geactgtatt
actggtggga
atgaagggat
atatgagcaa
tctategtta
ggatcaanga
acaatgatet
ggtacacgta
taaagaaact
caaatttata
tggatgagga
aaattgaate
agtatgatge
atacaagtca
ttgaaaaatt
aggctatggt
agaaagaaga

aaaaatagtg

<213> Influenza virus

30<400> 3

agagaaagca
tegeagtete
aagaagtaca
gcaatgaaat

3bgagcaaggac

teacctetgyg
ccaaaaatet
cctgtocatt
gcagatctca

40gtgggageca

gaactecagy

gtcegcaaaa

ggtcaattakt
gracccgega
catcaggaag
atccaattac
aaactttatyg
ctgtgacatg
acaaaactta
ttagaaacca
gtgccaagga
ggatactaac
attgcaaaat
cgagattect

tgectecaata
caagagtatg
atatttcaat
gactgcatca
aggcgtetece
tggtcttcaa
tcaageegyga
gaaaaagtct
tgggtttgtt
gteoageggac
tggtcoecagea
ccgatgoceat
gtgggagcaa
caacattaga
ttaccagagy
aatgaacaat
tgttgcaaca
aagaggagta
cttecccage
tteocagagee
gttcéctgag
aatttagett

attcaatatg

gatactcaca

acaggagaag
agoagacaag
gagtaaaatg
gtggaatagg
ttttgaaaga
agtcaaaata
ggcacaggat
atcggaatey
tteteoctttg
ceccagtgget

317

atgttctecaa
aaacttagaa
gattcaacaa
ttgagecetg
atcetgaate
tecteotgacy
gtegacaggt
tacataaaca
gecaatttea
atgagtattg
acagctcaaa
ataggtgaca
accegttcea
aatctecaca

cgtttatgea

geagtgatga

acacactect
cttgaggatg
agttcataca
cgaattgaty
atcatgaaga
gtecctteatg

gaaagaataa
aaaaccaccg
aagccageac
aggataacgy
aatgatgoeg
aatggaccaa
gtegaaagge
cgtcggagay
gtaatcatgyg
caactaacga
atggttgecat
ggtggaacaa

acaaaatggc
ctcaaatacc
gaaagaagat
gaatgatgat
ttggacaaaa
attttgetet
tttatcgaac
gaacaggtac
gcatggaget
gagttactgt
tggcecttea
cacaaataca
aagctggact
ttectgaagt

acccactgaa

tgccagcaca

ggatccccaa
aacaaatgta
gaagaccagt
cacggatiga
totgttecac

gaaaaatgce

aagaactacy
tggaccatat
ttaggatgaa
aaatgatitce
gatoagaceyg
taacaaatac
taaagcatgy
ttgacataaa
aagttgtttt
taaccaaaga
acatgttgga
gcagtgtata

PCT/US2004/016680
¥
gagactggga . 1080
tgeagaaatg 1140
tgaasaaatc 1200
gggcatgtte 1260
gagatacace "1320
gattgtgaat 1380 ;
ctgtaageta 1440 °
atttgaatte 1500
tcccagtttt 1560
catcazaaac 1620
gttgttreate 1680
aacccgaaga 1740
getggtetee 1800
ctgcectaaaa 18690
coccatttgte 1920
tggteocageoe 1980
aagaaatcga 2040
ccaaaggtge 2100
cgggatatce 2160
tttcgaatct 2220
cattgaagéé 2280
Ltgtttctac 2340
2341
aaatctaatg €0
ggccataate 120
atggatgatg 180
Egagagaaat 240
agtgatggta 300
agttecattat 360
aacctttggo 420
tectggteat 480
ccoctaacgaa 540
gaagaaagaa 600
gagagaaclty 660
cattgaagtg 720
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ttgcatttga
aatgatgatyg
gtatcagcag
attaggatgg
5aaggctgeaa
agaacaagcg
ttgaagataa
gceecatactca
cagtcgatty
l0aaagecagtca
catcaacttt
gaacctatcg
gagatgtcaa
gagagggtag
lBctactgtete
tcatcgtcaa
tggatcatca
tavaataaaa
tacagtgggt
20acegcacaga
cagttctect
aattetecty
gctggeactt
aggggattce
25gaactgagca
gtgttggtaa
aaaagaatte
t

30<210> 4
<211l> 1565
<212> DNA

ctcaaggaac
ttgatcaaag
atccactage
tagacatecct
tgggactgag
gatcatcagt
gagtgcatga
gaaaagoaac
ccgaagcaat
gaggtgatct
taagacattt
acaatgtgat
tgagaggagt
tggtgageat
ccgaggaggt
tgatgtggga
éaaactggga
tggaatttga
ttgtaagaac
taataaaact
catttactgt
tattcaacta
taactgaaga
tecattctggy
accttgcgaé
tgaaacggaa
ggatggccat

<213> Influenza virus

35<400> 4

agcaaaagea
accaaacgat
agagcateocyg
gaactcaaac
40atggtgetet
gggasagatce
agagaactaa

gggtagataa
cttacgaaca
toggaaaaat
tcagtgatta
ctgcttttga
ctaagaaaac
toctttatga

atgctgggaa
cttgattatt
atctttattg
taggcagaac
aattagctea
caagagagag
goggatatgaa
caggagatty
aattgtggce
gaatttcgte
tcagaaggat
gggaatgatt
gagaatcoage
tgacegtitt
cagtgaaaca
gattaatggt
aactgttaaa
accattteag
tetgticcaa
tctteocette
gaatgtgagg
taacaaggcc
ccoagatgaa
caaagaagac
aggagagaag
acgggagtct
caattagtgt

tcacteacty
gatggagact
gattggtaga
tgagggacgy
cgaaaggaga
tggaggacct
caaagaagaa

417

cagatgtata
gotgetagga
gagatgtgec
ccaacagaag
tecttcagtt
gaagaggﬁgc
gagttcacaa
atteoagetga
atggtatttt
aatagggcga

gegaaagtge

gygatattge
aaaatgoggtg
ttgagaatec
cagggaacayg
cctgaatoag
attcagtggt
tetttagtac
caaatgaggg
geagceogetco
ggatcaggaa
acgaagagac
ggcacagectg
aagagatatg
gctaatgtyge
ageatactta
cgaatagttt

agtgacatca
gatggagaac
attggacgat
ttgatccaaa
aataaatacc
atatacagga
ataaggcgasa

c¢tocaggagy
acatagtgag
acagcacaca
agcaagecgt
ttggtggatt
ttacgggcaa
tggttgggag
tagtgagtog
cacaagagga
atcaacgatt
ttttktcaaaa
cegacatgac
tadgatgagta
gggaccaacy
agaaactgac
tgttggteaa
cccagaacco
ctaaggccat
atgtgcttgg
caccaaagca
tgagaatact
tcacagttct
gagtggagte
ggccageact
taattgggea
cigacagoca
aaazacgacc

aaatecatggce
gecagaatgo
tetacatcea
acagcttaac
ttgaagaaca
gagtaaacgg
tetggegoea

PCT/US2004/016680
v
ggaagtgagg. 780
qagagctgca 840
gattggtgga 900
ggatatatge 960
cacatttaag 1020
-tetteaaaca 1080 ;
aagagcaaca 1140
gagagacgaa 1290
ttgtatgata 1260
gaatcctaty 1320
ttggggagtt 1380
tceaageate 1440
ctecageacyg 1500
aggaaatgta 1560
aataacttac 1620
tacctatcaa 1680
tacaatgcta 1740
tagaggccaa - 1800
gacatttgat 1860
aagtégaatg 12z0
tgtaaggéﬁc 1980
cggaaégéat 2040
cgectgttetg 2100
aagcratcaat 2160
aggagacgtyg 4220
gacageogace 2280
ttgtttctac 2340
2341
gtctcaagge 60
cactgaaatce 120
aatgtgcace 180
aatagagaga 240
tcecagtgeyg 300
aaagtggatg 360
agctaataat 4290
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ggtgacgatg
gcaacttatc
ctgatgecaag
gttggaacaza
Sttctggaggg
ctocaaaggga
cggaacccag
ttgagagggt
gccagtggagt
l0ectgettcaaa
agteaactgg
ttcatecaaag
gcttccaatg
tgggcecataa
l5ateageatac
atggcageat
aggatgatay
cteteggacyg

tettatttet

20ctact

<Z210> 5
<21l> 1027
<212> DNA

caacggetgy
agaggacaag
gttecaactet
tggtgatgga
gtgagaatag
aatttcaaac
ggaatgctga
cggttgctca
acgacttkga

acagcoaaght

tatggatgge

ggacgaaggt

aaaatatgga
ggaccagaag
aacctacgtt
tcaatgggaa
aaagtgcaag
aaaagdcagc

tcggagacaa

25<213> Influensza virus

<400> 5
agcaaaagea
ctotateateo
30tgcagggaay
gteacctctyg
aggactgcag
catggacaaa
caaagaaatc
35caacaggatg
acagattgct
aatcagacat
ggctggateg
ggtgcaageqy
40tcttcttgaa
gtgatcetet
ttgatcgtct

ggtagatatk
ccgteaggee
aacacdgatc
actaagggga
cgtagacget
geagttaaac
tcacteagth
ggggctgtga
gactccecage
gagaacagaa
agtgagcaag
atgagaacca
aatttgcagy
cactattgce
ttttttecaaa

tetgactcac
agctecttgtt
cectaggagg
attggtcaga
acgaaaaaca
tgetgecacaa
gttegaagat
caagtcctge
aagggaggga
gtacageeta
atgocattet
getececcaaga
gactatggaa
tggaggaaac
ctecagtacag
tacagagggy
accagaagat
gagcccgate
tgcagaggag

gasagatgag
ccctcaaage
ttgaggttet
ttttaggatt
ttgtccaaaa
tgtataggaa
attctgetgg
cecactgaagt
atcggtctea
tggttttage
cagcagaggc
ttgggactca
cctatcagaa
gecaaatatca

tgcatttace

5117

atgatgatct
cgcaccggaa
totggagceyg
atgatcazac
agaattgett
aaagcaatga
ctecactttte
ctgactgect
tactctetag
atcagacecaa
goegoatttyg
gggaagcttt
teaagtacac
accaatcaac
agaaatctce
agaacatctg
gtgtctttoc
gtgecttect
tacgacaatt

tottetaace
cgagatcgea
catggaatgg
tagtgtteacg
tgecottaat
goteaagagy
tgecacttgoe
ggeatttgac
taggeaaatyg
cagecactaca
catggaggtt
tcctagetec
acgaatgggyg
ttgggatctt
gtegetttaa

ggcattoccaa
tggatcceag
caggtgetge
gtgggatcaa
atgaaagaat
tggatcaagt
tagcacggtc
gtgtgtatgg
teggaataga
atgagaatec
aagatctaag
ccactagagg
ttgaactgag
agagggcatc
¢titttgacag
acatgaggac
aggggcgagy
ttgacatgag
aaagaaaaat

gaggtcgaaa
cagagacttg
ctaaagacaa
ctcacegtge
gggaacgggy
gagataacat
agttgtatgg
ctggtatgtyg
gtgacaacaa
getaaggcta
gctagteagg
agtgctggte
gtgoagatgc
goacttgaca
atacggacty

PCT/US2004/016680
v
tttgaatgat. 480
gatgtgetct 540
agtcaaagga 600
tgateggaac 660
gtgcaacatt 720
gagagagage 780
tgeractcata 840 °
acctgecocgta 900
cccttteaga 950
agcacacasag 1020
agtattaage 1080
agttcaaatt 1140
aagcaggtac 1200
tgegggccaa 1260
aacaaccatt 1320
égaaatcata 1380
agtcttegag 1440
taatgaagga 1500
acccttgttt 1560
: . 156%
cgtacgtact 60Q
aagatgtectt 120
gaccaatcct 180
ccagtgageg 240
atccaaataa 300
tceatgggge 260
gecteatata 4249
caacctgtga 4840
ceaatecact 540
tggagcaaat 600
ctagacaaat 660
tgaaaaatga 720
aacggttcaa 780
ttgtggatte B40
aaaggagggce 900
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¢

cttctacgga aggagtgeca aagtctatga gggaagaata togazaggaa cagcagagtg_

960
ctgtggatge tgacgatggt cattttgtca geatagagct ggagtaaaaa actaccttgt 1020
ttcotact 1027

5<210> 6
<211> 890
<212> DNA

<213> Influenza virus

10<400> &
agcaaaagca
attgettict
teocktgateg
tggacatcaa
l5aatoegatga
acatgactet
caggecotet
cgaacttecag
aagagggagc
20aggatgtcaa
ttegagtcete
ctecacteac
gaaataagat
gagcaaataa
25actttetegt

<210> 7
<211l> 1775
<212> DNA

gggtgacaaa
ttggeatgte
gettegocga
gacagocaca
ggcacttaaa
tgaggaaatg
ttgtatecaga
tgtgattttt
aattgttgge
aaatgeagtt
tgaaaétcta
tcocaaaacag
ggttgattga
catttatgca,
tteoagettat

30<213> Influenza virus

<400> 7
agcaaaagoa
gtgecacttge
35ccegacactgt
togaagacag
ggaaatgtaa
tgagatcatyg
gagatttcat
40gattcgaaat
cagcatgetc
aggagggctce

ggggaaaata
agétgcagat
tgacacagta
ccaéaacgga
categocgga
gtoctacatt
cgactatgay
atttceccaza
ceatgagggy
étacccaaag

aacataatgg
cgcaaacgag
gatcagaaat
cgkgetggaa
atgaccatgy
tcaagggact
atggaccagg
gaccggetay
gaaatttcac
ggagtectea
cagagattcyg
aaacgagaaa
agaagtgaga
agcettacat
ttagtactaa

aaaacaacca
gcagacacaa
ctocgagaaga
aaactatgta
tggctettgyg
gtagaaacac
gagctgaggg
gaaagctoat
aaaagcagtt
ctgaaaaatt

atccaaacac
ttgeagacca
ccctaagagg
agceagatagt
cobeotgtace
ggtecatget
cgatcatgga
agactctaat
cattgectte
teggaggact
cttggagaayg
tggcgggaac
cacaaactga
ctattgetty
aaaacacecct

aaatgaagge
tatgtatagy
atgtgacagt
gattaaaagg
gaaacccaga
caaactctga
agcaatitgag
ggcccaacca
tttacagaaa
cttatgtgaa

tgtgtcaage
agaactaggc
aaggggcagt
ggageggatt
tacgtegegt
catacceoaag
taagaacate
attgetaagg
tettecagga
tgaatggaat
cagtaatgag
aattaggtca
agataacaga
aagtggagea
tgtttctact

aaacctactg
ctacecatgey
gacagactet
aatagoccea
atgecgaccca
gaatggaata
ctcagtgtca
caacacaaac
Ettgetatgg
Caaaaaadgg

tttcaggtag
gaktgecoceat
actectcggte
ctgaaagaag
tacctaactg
cagaaagtgg
atactgaaag

getttcaceg,

catactgoetg
gataécacag
aatgggaégc
gaagtftééa
gaatagtttt
agagataaga

gtcctgttat
aacaattcaa
gttaacctge
ctacaatitgg
ctgettecag
tgttateccag
tecattegaaa
ggagtaacgg
ctgacggaga
aaagaagtcc

60
120
180
240
300
360
420
480
540
600
660
720
780
B40
890

60
120,
180
240
300
360
420
480
540
600



25<213>

WO 2004/112831

tegtactgty
atgzaaatge
tagcagaaag
taazaccegyg

Sctttegeact

agtgtaacac
atatacacca
tggttacagg
ccaggttitat

l0agaatgaaca

ggattacaaa
gtaaagaatt
gatttctgga
ctetggattt

15agaataatge

aatacatgga
agttgaacag
tggegatcta
gtttectggat

20tcagagatat

<210> B
<211l> 1413
<212> DNA

<400> 8
agcaaaagca

gtetggtagt

30ttageceoatte

ttacctataa
catetetttg

gtteocaaagy
geaggacctt

35ttaaggacag

cgtacaatto
gctggetaac
acggeataat
ctgaatgtge

40ggetyggeetc

tgaatgoacce
egtgtgtgty

gggtatteat
ttatgtctet
acccaaagta
agacacaata
gagtagaggc
gaégtgtcaa
agtcacaata
actaaggaac
tgaaggggga
gggatcagge
caaggtgaac
caacaaatta
catttggaca
ceatgactea
caaagaaatc
aagtgtaaga
ggaaaaggta
ctcaactgtc
gtgttctaat

gaggaaaaac

Influenza virus

ggggbtttaaa
cggactaatt

aattcaaact

‘aaatagcacec

teccateogt
agacgttitt
ttttetgace
aageacttat
aagatttgaa
aatcggaatt
aactgazacc
ctgtgtaaat
gtacaaaatt
taatteteac
cagagacaat

caccecgecta
gtagtgactt
agagatcaag
atatttgagg
tttgggtecy
acacccetoy
ggagagtgce
atteccgteca
tggactggaa
tatogcagegy
actgttateg
gaaaaaagga
tataatgcay
aatgtgéaga
ggaaatggat
aatgggactt
‘gatggagtga
gcecagticac
ggatctttge
accettgttt

atgaateccaa
agcectaatat
ggaagtcaaa
tgggtaaagg
gggtagggeta
gtcataagayg
caaggtgoect
agggccttaa
tcggttgett
teaggtcocayg
ataazaagtt
ggtteatgtt
ttcaagatcg
tatgaggaat
tggeatggtt

717

acagtaagga
caaattataa
ctyggaggat

‘caaatggaaa

gcatcateac
gagcetataaa
caaaatacgt
ttcaateecag
tgatagatgg
atcaaaaaag
agaamatgaa
tggaaaattt
aattgttagt
atctgtatga
gttttgagtt
atgattatcc
aattggaatc
tggtgettti
agtgcagaat
ctact

atcagaaaat
tgcaaatagg
accatactgg
acacaactte
tatacagecaa
agccetttat
tactgaatga

tgagetgocce

ggtcagcaag
ataatggage
ggaggaagaa
tiactataat
aaaaggyggaa
gttectgtta
cgaaceggec

acaacagaat
caggagattt
gaactattac
tctaatagea
c¢teaaacgea
cagcagteta
caggagtgec
aggtctatit
atggtatggt
cacacaaaat
cattcaatte
aaataaaaaa
tcktactggaa
gaaagtaaaa
ctaccacaag
caaatattca
aatggyugatc
ggtctecocotyg
atacatctga

aataacecatt
gaatataatc
aatatgeaac
agtgatatta
agacaatagce
Ltteatgttet
caagcattca
tgtcggtgaa
tgcatgteat
agtggctgta
aatattgagyg
gactgatggc
ggttactaaa
ccetgatace
atgggtgtct

PCT/US2004/016680
v
ctctatcaga 660
acccecggaaa 720
tggaccttgo 780
ccaatgtatg 840
tcaatgeaty 900
ccttaccaga 560
aaattgagga 1020
ggagccatty 1080
tatcatcate 1140
gccattaacyg 1200
acagctgtgg 1260
gttgatgaty 1320
aatgaaagga 1380
agecaattaa 1440
tgtgacaatg 1500
gaagagtcaa 1560
tatcagatto 1620
ggggcaatca 1680
gattagaati 1740
1
ggatcaatct 60
tcaatatgga 120
caaaacatca 180
accggcaatt 240
ataagaattyg 300
cacttggaat 360
agtgggactyg 420
gctececgtece 480
gatggcatygy 540
ttaaaataca 600
acacaadgagt 660
cegagtgatg 720
tcaatagagt -780
ggcaaagtga 840
ttogatcaaa 900



WO 2004/112831

acctggatta
aagatggaac
tttecatatag
atgggtttga
Stgaggcaaga
atcctgaget
gacgacctaa
atagtgatac
agtagtetgt
10
<210> 9
<21l1l> 31
<212> DNA
<213>
15
<220
<223>

<400> 9

tcaaatagaa
aggcagetgt
gtatggtaat
gatgatttayg
tgttgtggeca
gacagggcta

agaaaaaaca

tgtagattag

teoaaaaaact

8/17

tacatctgca gtggggttti
ggtcecagtgt atgttgatgg
ggtgtttgga taggaaggac
gatcctaatg gatggacaga
atgactgatt ggtecagggta

-gactgtatga ggeecgtgett

atetggacta gtgegageag
tettggocag acgghtgetga
cettgttteot act

Artificial Seguence

2 synthetic primer

20cacacacggt ctcecgggage gaaagcaggc a

<210> 10
<211l> 22
«212> DNA

25<213> Artificial Sequence

<220>

30<400> 10

<223 A gynthetic primer

gggtttgtat ttgtgtgteoa co

<210> 11
<21l> 24
35<212> DNA

213> Artificial Sequence

<220>

<223> A synthetic primer

40
<400> 11

ceaggacact gaaatttett teac

cggtgacaac
agcaaacgga
caaaagtcac
gabtgatagt
tagcggaagt
ctoggtigaa
catttetttt
gttgecatte

PCT/US2004/016680
v

ccgcgtcccg. 260

gtaaagggat 1020

agttcecagac 1080

aagttetetg 1140

ttecgtteaac 1200

ttaatcaggg 1260/

tgtagegtyga 1320

agcéttgaca 13@0
1413

31

22

24



WO 2004/112831
917

<210 12

<211> 35

<212> DNA

<213> Artifiecial Sequence
5

<220>

<223> A synthetic primer

<400> 12
l0cacacaggtc toctattagt agaaacaagg cattt

<210> 13
<21i> 30

%""} <212> DNA

15<213> Artificial Sequence

<220>
<223> A synthetic primer

20<400> 13
cacacaggtc tocgggageg aaagcaggtco

<210> 14
<2131 30
25<212> DNA
<213> Artificial Seguence

<220>
Q’ <223> A synthetic primer
30
<400> 14
cacacacgtc tccatcatac aatcctettg

35<210> 15
<211l> 20
<212> DNA
<213> Artificial Sequence

40<220>
«<223> A gynthetic primer

PCE/OS2004/016680

35

30

30
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<400> 15
ctectctgat ggtageatkac

<21.0=> 16

E<211> 36

«<212> DNA

«213> Artificlal 'Bequence

<220>
10<223> A synthetic primer

<400=> 16
cacacaggte toctattaght agaaacaagg togttt

15<210> 17
<211> 31
<212> DNA
<213> Artificial Seguence

20<220> .
<223> A synthetic primer Sk

<400> 17 .

cacacacgte tecogggagey aaageaggta ¢
25

<210> 18

<211> 35

«212> DNA

<213> Artificial Sequence
30

«220>

<223> A synthetic primer

<400> 18
35cacacacgte tectattagt agaaacaagg tactt

<210> 1%
<211> 30
<212> DNA
40<213>» Artificial Sequence

20

36

31

35



“WO 2004/112831 '
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<220>
<223> A synthetic primer

<400> 18
Scacacacgte tcogygagca aaagcagggg

<210> 20
<2i1> 37
~~ <212> DNA
. 10<213> Artificial Sequence

¢ <2205

<2235 B synthetic primer

15<400> 20
cacacacgte tectattagt agasacaagg gtgtitt

<210> 21

<211> 31 !
20<212> DNA

<213> Artificial Seguence

<220>
<223> A synthetic primer
25
<400> 21
cacacacg{:c tecgggagea aaagcaggat a

<210> 22
30<211> 38
<212> DNA
<213> Artificial Sequence

<220%>
35¢223> A synthetic primer

<400> 22
cacacacgtc tcctattagt agaaacaagyg gtattttt

40

PCT/US2004/016680

30

37

31

38
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<210> 23

<21l> 31

<212> DNA

<213> Artificial Segquence
; .

<220>

<223> A synthetic primer

<400> 23
locacacaggte tcoecgggagea aaageaggag t

<210> 24
<211> 38
<212> DNA

15<213> Artificial Sequence

<220>
<223> A synthetic primer

20<400> 24
cacacaggte tggtattagt agamacaagyg agtttttt

<210> 25
<211> 31
25<212> DNA
«213> Artificial Sequence

<220>
«223> A synthetic primer
30
<400> 25
cacacacgte teegggagea aaagcaggta =]

<210> 26
35<211> 38
<212> DNA
<213> Artificial Sequence

<220
40<223> A synthetic primer

PCT/US2004/016680

iy

31

38

31
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<400> 26
cacacacgtc tcctattaght agesaacaagg tagtbttt

<210> 27
5<211> 31

<212> DNA

<213> Artificial Sequence

«220>
10<223> A synthetic primer

<400> 27
cacacacgtc tecogggagoa aaagcagggt g

15<210> 28
<211» 37
<212> DNA
<213> Artificial Sequence

20<220>
<223> A synthetic primer

<400> 28
cacacacgte tectattagt agaaacaagg gtgtttt
25
<210> 29
<211> 33
<212> DNA
~ <213> Artificial Seguence
30
«220>
<223> A synthetic vector sequence

<400> 28
35gggttattgy agacggtace gtetectece ceo

<210> 30
<211> 33
<212» DNA
40<213> Artificial Seguence

PCT/US2004/016680

P,

38

31

37

. 33
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<220>
<223> A synthetic vector seguence

<400> 30
Bggggggagga gacggtaccyg tctocaataa cec

<210> 31
<211 18
<212> DNA
10<213> Artificial Sequence

<220>
<223> A synthetiec vector/influenza viral cDNA sequence

15<220>

<221> misc_ feature
<222> (1) ...(18) ,
«223> n = A, T,C or G

20<400> 31
cgtetentat tagtagaa

<210> 32
<211> 17
25<212> DNA
<213> Artificial Sequence

<220>

«223» A synthetic vector/influenza viral cDNA seguence
30

<220>

<221> misec _feature

<222> (1)... (17

<223> nn = A,T,C or G
35

<400> 32

ttttgctoce ngagacg

<210> 33
40<23i1> 17
- <212> DNA
«213> Artificial Seguence

PCTUS2004/016680

18

17
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<220>

<223> A synthetic vector/influenza viral cDNA sequence

<220>

5<221> misc feature
<222> (1)...(17)
223> n = A,T,C or G

<400> 33
1l0cgtotenggg ageaaaa ‘ 17

<210> 34 -
<211> 18

ﬁi} <212> DNA

15<213> Artificial Seguence

<220>

<223> A synthetic vector/influenza viral cDNA sequence

20<220> .
<221> misc_feature iﬁ
<222> (1)...(18)

<223» n = A,T,C or G-

25<400> 34
ttctactazat angagacg 18

o <210> 35
Q&J <211> 11
30<«<212> DNA
«213> Artificial Sequence

220>
<223> A synthetlc vector/influenza wviral cDNA sequence
35
<200> 35
tattagtaga a 11

<210> 36

40<211> 10
<212> DNA .
<213> Artificial Seguence
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<220>
<323>

<400>

16/17

A synthetle vector/influenza viral cDNA seguence

!

36

Sgggagcaaaa

<210>
<23l>
<212>
10<213>

«220>
<323>

15<400>

37

15

DNA

Artificial Sequence

A synthetic. vector/influenza viral cDNA sequence

37

gggttattay tagaa

<210
<21l
20<21lé>»
<213

<220>

<223>
25

<400>

38
i3
DNA

Artificial Sequence
!

A synthetic vector/influenza viral cDNA sequence

38

ttttgeteoceoe coo

<210>
30<21l1l>
<212>
<213>

<220>

35<223> A synthetic vector/influenza viral cDNA sequence

<400>

39

i3

DNA

Artificlal Sequence

39

ggggggagca aaa

40

PCT/US2004/016680

15

13

13



WO 2004/112831 PCT/AUS2004/016680
17717

<210> 40

<211 15

<212> DNA

«213> Artificial Sequence
5 .

<220»

«223> A synthetic vector/influenza viral ¢DNA sequence

<4£00> 40
l0ttctactaat aacce 15



