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*166166* 1 DESCRI PTION MATERI ALS AND METHODS FOR -
RESPI RATORY DI SEASE CONTROL | N CANI NES 5

CRCSS- REFERENCE TO RELATED APPLI CATI ON Thi J‘"(, I, llmlm,“’mm""”m
application clains the benefit of U S. Provisiangkg-
Application Serial No. 60/673,443, filed April—2
2005, which is hereby incorporated by reference her ei n
inits entirety, inclugps@pyidNgures, tables,
nucl ei ¢ acid sequences, amno acid sequences, and 10
drawi ngs. BACKGROUND OF THE | NVENTI ON "Kennel cough”

or inf egid BHHATSBLNBMEPHOPSIHER §E§@RA1501@? TASHASE

contagious respirato I nfection In gs

characterized nalnly0§§ﬂgﬁﬂgﬂfﬁg®§NESd et al, 1998).

Canine 15 I TB is considered one of the nost preval ent

i'nfectious respiratory di seases of dogs worl dw de, and .

out br eaks CEROBSREFERHINIGITQ RKLAFIGM ABBEI%T?Iﬁ)I‘Hogs are

hou L N Ahi ensi 0 t nV._ 1 c

s Raneichls HER e bRl & 3D VoRITRBY R erial o
600678, 4@}3),m‘ila¢tAmﬂ 24¢ Q@Qﬁolwm«ah isolferelly inesportat d:fyyrefelence herein in its

secretiopns (Ford et 1998 The clinical, s are
cnlE e GRS HPOCENEH QR BRSSO HARTBR "G seafinces, and
drp@agerial and viral agents that col onize 20 the

epi thelium of the upper and | ower respiratory tract.

Cani ne parai nfluenza virus (CPi V) and Bordetella

bronchi septica aateGROUNTEOFNGINRSYENDION Or gani St
isolated from_ affected dogs, but several othe

vi r uS&nel (fOHElRs OF ARferHow gﬁ@ﬁﬁwnwfmél TRDY) a3 rggute, contagious
re@ﬁﬁﬂof&e infRHSN QY HE345@RratteBAY mAin{yHWodughfa®\(Fédd erdi 01’@8) Canine

bacteria such as Streptococcus sp., Past eur el
ITBn i Wr@tsi@%?daﬁ@ RS ctheripesii prevabnt , infegfousnfaspigesy fiﬁ@ases of dogs
wdtl v ahd %%Ee%ﬁs R r ki %ﬁﬁ@xm%%rg)g&ﬁ&lse&/h&l dogh gﬁglloused in high-
I 1 e outbreaks occur nost efficiently and rapidly in

d@hmyrpoaelﬁgm snvipapentasiangs kends. hMght ortbriodleiarg due to direct dog-to-
do%%ggéarr{:%cogta%%r(ﬁ zﬁtri)éx{]@f{ng ﬁ{ra't {f Q&Eétf?)ﬂé g%?cge &aiﬁsfj“ 8he clinical signs

eatenin secondar
argyeesisesk li»yailnfqgheruwdh ioae onA cdtebxeaw oftblaeteriateingd rvultal;,/aggﬁts [t colonize

£ Lirdd ' L g .
of SRR 08 B85 S vivs )
angd equdetaIb’co wyoﬁchtsqmch obrcfarie saraetle troosh ecotriommn etganiemg hisolated from
e at several grevhpund tracks~i-R~Ne :
A Bt P, o, B e i MRy ARARCERD Y canine
adéiﬁivﬁrn@d-o arfdk {22 (OAE- B NTA WD) Z aloAg wAthC bacthiriagsuch as Streptococcus sp.,
terinar , of .the affected dag had . a
i e e T e T R R R
(Fdxﬂvﬁ| APegdoHN Whilk utdiedkB I dcb@gmoestperavisnmy and edidiveid Hiyh-density
% pi.d death s eyhound Daily News, 1999).
populations w1t morbidity, complicated respuatory infections and death are
uncommon. Although life-threatening secondary bacterial pneumonia can develop, the
majority of ITB cases are self-limiting and resolve without any treatment (Ford et al, 1998).
In July 1992, a respiratory infection presumed to be “kennel cough” became epidemic
at several greyhound tracks in New England, Florida, West Virginia, Wisconsin, Kansas,
Colorado, Oklahoma and Arizona. According to veterinarians, most of the affected dogs had

a mild cough that resolved, but more than a dozen greyhounds developed an acute

hemorrhagic pneumonia followed by rapid death (Greyhound Daily News, 1999).
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2 In late 1998 to early 1999, several outbreaks of
"kennel cough" occurred in racing greyhound kennels
across the country, resulting in mandatory cl osure of
tracks and quarantine of all racing greyhounds in the
U S. for several weeks (G eyhound Daily News, 1999).
At one track in Florida (Pal mBeach Kennel C ub),
coughbag 9983, @ﬁﬁpﬁg@d sé\rére{] %?'{gkééké of 9%nRl; &g Q&urred in racing
popul ati on on a 'sing ersonal commun
greghayd Drenned§ | acrasn th@l@gaﬁry rf‘Sultmg dn mandabpsy o@lostmreeavlf fragks and
I nost _gre nd
i3 of B ARULRER HED S do ol e Bt Dt ews,
199%y. nAt ommtr&ckoh &tach ¢Palst BachKefitet Ghed), conghigh waé Rubrdadnin nearly
0 ot her out br eal
0% 28 e, 08 gEMATE B 8218 o S G ipg R Sk rom D pWiliam
Dugas)t eSimildd. tStheldigbroalt farioak, thécdix@luhg\t@;ﬁlvte@ ihave greyhounds but 10

0 ken els at.four trac in Florida
coed 21 e frats o o ic ey St Brrat HEHArRE B ckernel
cougT (Patrams1999hr ee  weeks. Nearly 25% of the dogs at the
track in West Pal m Beach were affected, while al npost
5008 dYlarchy e’*l&l&@@%o@@t@f opbrasl afavkenneh capeh”peacairesh A greyhound

tradit® i€ HRPRGkeGOUME Mbe ofBRIaR is BBRIved @ HSve @r?é?x‘(a%@gx ké%i&ls at four
sever al do%s have died fromthe respiratory infection.

trackh, i Betidaapdeqused thecwmpnision phaing apd quarenting ofidpes for gimost three
weé?('ét RegdloRl of i d@§§ Q&ﬂa & ih R%%%é?ﬂn%cmre%emeh LY atmost

here are no pu I Tshe reports ocunmentin

50‘VetOif heolfip0sloge rt Redwplaanhdn @g;ﬁ’e@frsbmmede"ék)enﬁ ebughingghAgain, most:
dog§ Q%&{)%pe&: Spult 'ge‘;eg% d%)% %E@ey 559&' %nl(ﬁug r}@i rgg)%b %n%gc%toH Tk{e estimated

8- 1999, assunpti
econqnﬁle démnpash gf the respidaterytomtb@Eik At toe d]ed’ly Bine iadngbneseint $20aillion.

causes of. kennel . cough.. .
o DS AT £ 88 i Sl S picptony o e
“kehaw]/ eowgght’ epldeméed it Inmri@gmyhdnadmmﬂﬂ&&ghcl 9PRE1NIBAI08S, or 2003. The

td .n hi fecti
o AR 9T R 0L R IR LS, e

mogt @ompiod eatesl sf kamél c@ighr Unsulismnatsd/ Belh@IBic@fons GadH 4xeweb sites .
Transmn ssion of virus from

0 I shock.
havg e TRAQERE SR BB S isporys Topepied & agims g6 cBugfing dogs to
infetctien V\ﬂBCﬂ lﬁ@){olﬁﬂdSﬁéptﬁ@%zm ARY sWspdcitks| 46 @en%bzfsuﬁnd refer to the
Syn%Webst 1998). Two basi c nechani snms o

T9PE RS RRing SERtaGOseR! KGOS i nf | uenza vi rus are
POSEhRh@ssioNETStiftls Bdm ne hodtOPRsied-toPRlcREr Q% aaéruclalzfggﬂl)e of the

One is the direct transfer of an essentially unaltered
ecolpgy gad £RigeHIOHEY sHarfleanza yiran OV plester, lwé@%b@fcz mmhgmsms of

mte%&ﬁ@r’tfaﬁgﬁdsﬁ&'l BEg LB rv%? Qe gﬁgﬁgﬁg | Vyglgs ?e? & Insl 9% tLqPétQ\? et al.,

subtype of avian in
2005) One isybg dqum'é rppsferenf an |essent2&@l®4mal@uc:(}wlats feim pn@@@d}s t@ratlother.

?ltﬁfs H@&aﬂggbix)g}u‘d‘ﬁ_ e ré(ge%‘xg Prll kno S S\Bi?hihieg—lé\b 1 subtype of

»avianomﬁequewues (ﬁ$u11bla1aoseegmer19%8j H'mﬁsuéteaqu2(10h66hn§h{ leti@nz2004) and

of a host “tE%V|rus s from
rosfi BT anttta L7 o) EatmePath Do degiatety 0B e second
mecheg e i 2cbngéquahce of the segmented nature of the influenza genome. Co-infection
of a host with viruses from different species can result in reassortment of the segmented viral

genes and the generation of a recombinant with the ability to infect other species. For

example, novel viruses generated by gene reassortment between avian and human influenza
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genes and the generation of a reconbinant with the
ability to infect other species. For exanple, novel
viruses generated by gene reassortnent between avian
and human influenza 3 viruses resulted in hunman

i nfluenza pandem cs in 1957 and 1968 (Wbster et al.
1992; Lipatov et al., 2004;3Kawaoka et al., 1989).
Most direct transmi ssions of unaltered influenza

virdbes Ussisied O Muinbe inflentabadiesicsSREBKendt ®68 (Wdbker enkr, 1992;
species are termnal events because sustained

Liﬁart‘?i’rf’éﬁ{-’s?@%ﬂ{%’é%%é‘rﬁli’ ﬁ%%g\)j duals 5 of the new species
fai Mayst QreRE e smidMbnt bPLdieh gxﬁﬁﬁﬂﬁat vihRELERE U PR Host species

necessary for replication and horizontal transmssion -
to a diffepand siegies aref toiminal elyeds beopvsesnstaipepieansriasion; bstwesh individuals
Lpd L uenza AL rdk [ he b - al .
or o R Bl A B Bl s o
reflicatwacpad hotizomidll trmsmessivi and pravidenc Gomixabniohriiasto gripgtuation of
. ry. ' i C ltry i , r ses, .
ISR G0, D BETRS) Ay UG DU, FRESER: By of e

hodt@pdeitalismges of indluseniomws inahcomemaf andhisueriy acwirredsin domestic

infectipn, there remj a nee r.. nmethods
poiffiibss Pities BELGURER Bl ot o e d g R iip iRt 20 2107,
i nf Bengaofutihe ysriousRlatre SBMManﬁuIﬁﬁgéthErﬁEkmmﬁhﬁ a need for
‘suhj ect..invention pertains to .solated influenza virus
el 5 GicgBosTth BeHpRie: SOt B a A SHie! n
respiratory disease in the canid. The subject
i nvention al so_pertains to. conpositions and net hods
wRTEn S

for inducing a HMM@&EOQ@ VAENTION i nf | uenza

Vi I UBe QfbjdchRiveRioRSRthink &Y Rblate@NnilbiSa S4B Bt isicBYBY 6f0Bfecting
al so pertains to conpositions and nethods for

canidfetnd; Ry TiRg rapatpiysdisese Hethe sowifkt {T6A subigctdnugiien elig pertains to
cothpdsRfohs 2 Abthadk ﬁf‘irﬁﬁ&(i)rég\’bﬁ PorBuné rE%&f aghf¥8t anl iAMERL Glus of the

20 BRI EF DESCRI PTI ON THE DRAW I The patent or
preggb isationon Tihe | sbieetninapmionaalsd pertainsoleecarppsitiogs and methods for
idef¥ idlaolrus B r B8R BlentibRRhE GiagQsink L&, iU vi
f eapigl [ caatf cs)n publﬁi %naﬁ% on V\ia%lg;s}:nglr}%f?ag)?l awi ngag[%ﬁﬁflﬁ{latevms of the
nvepiai ded by the Patent OFfice upon request and

paynment of the necessary fee. 25 Figures | A-1B show

phyl ogenetic rel ati onshi ps anong t he henmaggl utinin

genes.  Fi gur BRIBY BESGRIRITONe@F FHEHAR 4SIREGS r om

re cani n,,avi an, , SwW ne, and . :

o ARLEbL HBIERAN. MIRDy BN B VSR B dp eriory Copies
of {hisdatens oo patgmtcapplicafiog publichBors hithsoloa diavaegsofill eeprovided by the

ine influenza virus HA.genes with contenporary and

Patgﬁagjeé}c%%flﬁ%qw a@éﬁ?@é’?em Bﬁﬁ%ﬁaﬁ"%ﬁ%@cgﬁum ai ne/ 63 (H3)

as Bighgs o1 BPEoMO gRyl8Edn6tid F@@PnWapE aindhe the BehipMi3th genes.
F.onuc!lgohi de equggfes bg t he nei ghbor jaining nethod

GG B OBOSE P 45° ahLiA B R REBTeSSI SARine. R, 2VFHle swine, and

equids iscleB tivgudite AVBUHET o DRGNS O dB4FRBNIESuP EFighRd 1B shows

I enfgthh of the horizontal tree branches.
a tree of'the canine influenza virus HA genes with contemporary and older equine HA genes,
using A/Duck/Ukraine/63 (H3) as outgroup. Phylogenetic trees were inferred from
nucleotide sequences by the neighbor joining method and bootstrap analysis values >90% are

shown. The bar denotes the number of nucleotide changes per unit length of the horizontal

tree branches.
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4 Figures 2A-2B show i mmunohi st ochem cal detection of
i nfluenza H3 antigen in the lungs. Lung tissue
sections were probed with a nouse nonocl onal anti body
to H3 hemaggl utinin and bi nding was detected by

i mmunoper oxi dase reaction (brown precipitate). Figure
2A shows bronchial epitheli gm froma greyhound with
spont aneous di sease. Viral H3 antigen was detected

n Jbronc ithelial.cell cytoplasmand in ..
mdTRe gan Ry Pl e RoRpC B g msieen in the
lungsl gUng 2B s6d @eaions onabi @bbeapivitied inusé rrﬁmoalo@lalg altitday Sto H3
after .ino E %tl on V\é§t h A/ cani ne/ Fl or,i da/ 43/,04 ( H3N8).
hen\?gslarmlm@ni PdienvfedstogisdyrisppunapergHidase rpagtion fire we pregipitate).

Figh 2A %HJV@@B@ﬁ&Hlal%ﬁhﬁuﬂﬁfromeﬁ 9PRoubl g}@dﬂlesp%nﬁﬁ% dﬁé@&‘se Viral
characteristic histological %anges in the bronchi

H3 gptigpn 5igh detectadin branchipl @ﬁlﬂfeh@lrﬁeﬂ @w@phﬁa@né lrpmeremmgas m airway
RS 8l Rt Ao s Paéeglf WQBV%B% bk SRl éngffxe &H%ﬁﬁ AMES days

are stained w er pane ronc
aftegjinqgulation a\tlfédA@pmnﬁElolﬂd 44 I(H3N&)Jcé’uu§1 H3etutigen arad detected in

bro%?aﬁle%&l% 1%%%%%—‘8( | nrﬁag}gfe baﬁ%gﬁlﬁ{;us froma greyhound

on luenz re is necrosis and
er (:Elgum 3oshots ébd clmnaskiratic hllslolcgtoeljc}elpgetshelthtabrotnelhloff greyhounds

that%g%ia ?rg %rgrﬁxf)%gapgéén %egk}%ﬁ{aea%@%ﬁ t ﬁ’i ?’151%3) Xrl@rgg glgeectho& 5The tissues

are Emyeld eith A&hoWppa mahstt agemet lerndhneenthfcﬂIalfHﬂ épithelae cells, mucous

a,.virus HA genes W cont ry and ol der
cely it HERF 1o er Rendls oot Roma b i s gntivenza,
Thed is thB@osiC dﬂ&nbrﬂﬁﬂth@lbtbﬁch‘{dl Eﬂﬁteﬁwplﬂ{eﬂﬁﬂeﬂs V§dalk bar, 100 pm.

oL P L S0 A ke oo b oo S Eh By enes

FighRe 4ACkINR0R IS eﬁéhc”ﬁ%@‘b@ B8 banAR OhnBhLERR AAR! V1A $enes with
val ues 780% are s The bar denotes the nunber of

coniSHPRE G & oldsp egyian G cgRse. UREETa SRGHAWBR RiioEenetc trec of the

canh@lihmRAkAlintd BR RbRRCHAR- coxﬁbxgﬁérﬁry%ﬁr@&& éqﬂfnle%ﬁz@hylogenetlc
virus H3 Erotel nin epithelial cells of bronchi and

treep ETRCIRTCEE f@lnéﬁigth H W%@I%RQ%’QSS yhike nefigblepr ¢fining method and
boops'ﬂ%b' @a{lﬂlﬁs @§1§9§C 5@6"/% darg\”s%&vﬂ nfTIhH :[%F %el){dté# the! ﬂfrr?o%% P Ilenfo acid

Upper panels: Erosion o bronchial epithel
chapgss per unit lenatinefthe hqngs@é@ewbmha ained wth H&E

L

LoV B30k LSRRG B g e
glar(siiy ku)gs @fidobe Ithaa |diededf] meuhpsis uesciaed ewigh mﬂuedzavmtd% iafection.
Uplggpnﬁu&e (')né]I‘IOSI"C_)l ko 1at¥d tbooncinn{ lriltgxs\f??rgggscifl : eciq )q“ 1s§ﬁ%e were stained

per oxi ase reac 1 on
witle Bidérht eiro&teapzmetk Inﬁddnzdmrmtfm(ptbiiem in Iﬂiegiyt(qﬁasﬁﬁofﬁ;@)@hﬁll\(leﬁ) and

brof§FEH Elanf B PRl aPle oisB ERe iR VAT & ataoB antibody to
inflidhzé OIS Weteeted ®k/|1mlrdmbpar@dddsa reabﬁdno(bﬁduaﬂl\g@&pi@ﬁ@b andQoRMWstained

%ndar Standard curves of H3 and Matrix genes
with BSRAIYIBC and Fi gure 6D) construct ed by pI otting the

| OOFi@ires 6ALED @Hova%pﬁﬁ@ﬁf%ﬂtﬂlﬁg '09'?@ %Jﬁ@s gFlgu e 6A and
threshold cycle (C) obtained romea 5

Figure 6B) obtained from the amplification of 10-fold serially d11uted in vitro transcribed

RNA standards. Standard curves of H3 and Matrix genes (Figure 6C and Figure 6D)

constructed by plotting the log of starting RNA concentrations against the threshold cycle

(Ct) obtained from each dilution.
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Figure 7 shows sensitivity of Directigen Flu A was
tested with 10-fold serially diluted virus stocks

i ncl udi ng A/ Wom ng/ 3/ 2003 and A/ cani ne/ FL/ 242/ 2003.
The purple triangle indicates positive result. 5
BRI EF DESCRI PTI ON OF THE SEQUENCES SEQ ID NO 1 is a
nucl eotide sequence of a canine influenza virus
(Florida/43/04) encoding a PB2 protein that can be

useﬁlﬁggg@rgiog,g sé 1t1tvﬁ§/u9f Bret ehgylg 1% VQQ% t&& V\%\% ll\lpfolg serially

ist am no acl ence e
dilSEQvIrDs Moxks3inglgdiag rMWyeonngAM@ﬁqm%/@amﬁe/EL/@éw%@ " The purple
g {orida/43/04) 10 encoding a PB
€ Ie .
can be used according to the present
invention. SEQID NO 4 is the am no acid sequence
encoded by S i ' ucl eoti de
sequence of 5§§§$ﬁé@?ﬁ?ﬂﬁ@ﬁ?&gﬁﬁ3§§§4§Q§$%a/43/04)
encsEing) NOPA i@raoﬂxﬁleﬁtlﬁd‘l@hué‘rﬁél obe cusiél irARensadiing (Flrida/43/04)
g sent jnventio 6 is the amno acid
encg ala@r%’ REpiEdR cmbw@? momg 8 thepesspryn iRy 7 s a
NUCEEQUIDAROS 2 A8 E:@ind acid s@eﬁféh&beenb&fehlw ) KOS 1.
(Florida/43/04) encoding NS protein that can

us eAEQILNG: riyis rgruckeetidsy $uHCe PR g SARIRG Hilugps yipys r@orléa/43/04>
endoamgl'éq) @r@t@m@ﬁé’c@a@@&ﬁ’s@@ G&oFNEPRRE M¥senFRviddoNO 7.

i s a nucl eotide sequence of a canine

i nf E@rIPaN Ot # isshe mnigpiagid/saBienes) enceded &SR BhNAP3.
pr Oﬁﬁerﬂ Ry 501%% égxl%lt%Uﬁ%éjse%g&l?é qtf Egaﬁlﬁe Elﬁﬁeﬁae\ﬁﬁﬂt Florida/43/04)

i nvention. am no aci d sedquence
encedige ddd mthSE@atl BN Roused ac@Eding B tOpregent inyertianuc| eot i de

seq A / 04)
eSO 120: R APkAR0l Bl R0 oy BTG OF
t heSHRAPEND: iTnig @muctmtldeSEQm@e NOa cfing snfluhezaaviiue dFlmcila43/04)

enC%g(A#%Hg\% %Qt%%qﬁﬂ CQX be %@d lag?:or rrl,'%flo]th ? %%n mv 10n13 is a

€ sequence o enza Vi1 us
( Fl 9EQJ& MO/ &lﬂs)the abine mcxddeq\xgnmnWeprogts@QﬂD N@t 7can be

2 SRR b B 05 bR P PR Y gt
encSHi@g DNY@roiém that can heuﬁsleé atdotiiing Rahepesndinventivani ne

i nf i s (Floridal 43/ 04 enc
or GYEPAPENH M5 e a8 S engpiee oY NEQIPANEH
i nv&]ng IDNNOSEDi4d Dnﬁﬂ?:oufg sdaq%gﬁdgg)f&:'ﬂgﬂ% amignﬁaeﬂus MERrida/43/04)
coae IS a
emﬁg*es &8 &Adéro q&éﬁféaNgs psed acepiding tq 1hE PSS JAVERtiqTs
( FLE243D0OSD: wmw:udﬁgo aciP BubfRlcBtdlel EQEEQ?{D Ne: U§ ed

accordln to_the present |nvent|on
t heSERiIRONQe 18 ise Audentide sopurrep waseegn}ﬂyem vw (Flerlda/43/04)

en | EQF LEPMYOprolén it @nHeGk&LlckSaing el Hﬁ%@&e& mﬁsnﬁ@@' ne

uenza virus (FL/242/03) encoding a PB protein

t hatEQAR MA: Iisdhasriap asif gcquenaetsacysied i ﬁEQ I@vléﬂt 1%n.
SEQ ID NO: 15 is a nucleotide sequence of a canine influenza virus (Florida/43/04)

N l.
trlalélglfoe tug(lgcﬂa%%ﬁ) FIEI

encoding an HA protein that can be used according to the present invention.

SEQ ID NO: 16 is the amino acid sequence encoded by SEQ ID NO: 15.

SEQ ID NO: 17 is a nucleotide sequence of a canine influenza virus (FL/242/03)
encoding a PB2 protein that can be used according to the present invention.

SEQ ID NO: 18 is the amino acid sequence encoded by SEQ ID NO: 17.
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SEQ ID NO 20 is the am no acid sequence encoded by
SEQID NGO 19. SEQID NGO 21 is a nucleotide sequence
of a canine influenza virus (FL/242/03) 5 encoding a
PA protein that can be used according to the present
invention. SEQ ID NO 22 is the am no acid sequence
encoded by SEQ ID NO 21. SEQID NO 23 is a

nucl eoti de sequence of a canine influenza virus

( FLS1E3 200RD: 19N A0k 280k %ﬁvé’r[c to?' n that ae,%é’%gﬁf’&ﬂ,/zzmos)

according to the present |
encpdipg aFPh orejein thas emhmeed sncdihedo hy: peeanhﬁ»euﬁbn 23. 10

B SR N gt R Y ek

t h&AEQ AR KO: 336l aanchotidngqtenct B apfagme Rfifhicaye Oirﬂlsom/zz;z/ors)

t.he a no aci d sequence encoded
enc%n% % %‘:ﬁgm& ghat S=eabox corﬁng g the merentdBYsngiensequ e n ce
of SEQHNNGe 22rif the @it atid 44 u&mEé—érx%éaédqg/)SE(? fh]f)‘@ﬁj :Bg. an
e present

? ggt can be, se according'to
lgr}‘? 07 83 d-a nuplenjisie sequenge pha camingdnflicher wiesu@Eh(s2/03)
mﬂgﬂﬂds biotehiERat @n'ﬂ@usgd7acc§§Qg :Prne :ﬂﬁsexﬁ Quvesttidh.

Esk&él?de sequence of a canine I nfluenza virus
24 dthe aminy asid qumrepq%ﬂdtuya&mmmbn 2ms ed

ac SEHIMNG 024 hg aPhRRSHEe éé&&%ﬁy gg éégglnl[sptﬁga Wgis @2642/03)

the ami no acid sequence enco
encqdgiengy NPsprofedn ﬁlah@mbe osddchscading emthe prkera invaniione

i nfSEQeﬂiﬁOV hb E’ssthé B r%?%{d%@u%enge?%coc?e%%ggé%t@hg@n Ot ein

t hat can be use acco I Ng e pre
SESEQDINNO327 jissa mheleqmie reqantd o 2 gane ﬁlleBmdﬁﬂls k(FL/242/o3 )

he matuyre form of the
enco%ﬁ@ a??ﬂglﬁot&%thaﬁ%g a[cB)raBgSf&@ pmeél}télinﬁn‘{l%
N- S RnDNO: 28 isthé aminackid sequ@hal ens@RUBHSEQESNDEEN
bleﬂ)l‘ﬁEQldleNo 3 IS the matIureformoftheHA
or Org 3 ° ReJUCBY Oof » ganjffetdiupnzanerus (FL/242/03)

encoﬂmgezn LA @totdif t}aaltrbafiﬂ)eaﬁécda&b@ﬂ%l to SRPARBHEn AT HEEN
éerg,Né %@ NO 35 i,s an oligonucleotide that can
be u 2Ceor HitheApigo afid Sfﬂ”@%“érﬁ“’oqeﬁ\'?éﬁﬂldﬂ? N@E29.1 D
I\ICSEQGID N3 10lsi anedtiaststaend @ a eﬁﬁhebﬁﬂué&g virus (FL/242/03)
I nvention. 30 SEQ NE) 13@

encodin an ﬂ' E)e r&;:;e rbesent
sgan B EGP baasedmseording tibe prssent sn:vemm ng to
t hSEQrIBsneot 32 isANEHhin Beid Sifiedd? deeéﬁ gﬁg"’lfb NO; 31,

%gﬁm)c ot| de that can be used .acco gto
VS| th mature &mm ofshadA peptéis shown in SEQ ID NO: 16

whex@inl t@@NLt@ﬂrrﬁ&il i1g %mtlrn)aatmd:ﬁéhap&qH&%Q ha5e gelrﬁ’]cgfeé o the

prES I nvent 1 on.
E ID NO: 34 is the mature form of the HA protein shown in SEQ ID NO: 32.

wherein the N-terminal 16 amino acid signal sequence has been removed.

SEQ ID NO: 35 is an oligonucleotide that can be used according to the present
invention.

SEQ ID NO: 36 is an oligonucleotide that can be used according to the present
invention.

SEQ ID NO: 37 is an ohgonucleot1de that can be used accordmg to the present

invention.

SEQ ID NO: 38 is an oligonucleotide that can be used according to the present

invention.
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SEQ ID NO 41 is an oligonucleotide that can be used
according to the present invention. 5 SEQID NGO 42
is an oligonucleotide that can be used according to
the present invention. SEQID NO 43 is an

ol i gonucl eotide that can be used according to the
present invention. SEQID N@ 44 is an

ol i gonucl eoti de that can be used according to the

preseq 10 0! BY 80 YhgoRotik Mt c4APbé Sis@according to the present
ol i gonucl eotide that can be used according to the

inygp@ent invention. SEQ ID NO 46 is an
I j . t . i .
or o200 3661 4 4 SR GRS s 255 SaPrdBrdle e o prsen
inwgderence of a canine influenza virus (M ani/2005)
{
e 88l 6P AL b ol 2P EtiBE Lol SRMNTI fhe present

ingetrence encoded by SEQ ID NG 47. SEQID I\IO 49 is a
fl
nucgﬁﬁt Elgg\g?:egeﬁgga% ggo%uc%gp q_e &a o?%} ee Q’lﬁeadt accrgﬁds%touglg opxesent

nn_&ﬁﬁcm d| ng to the present invention. 20 SEQ ID NGO 50

stk RENG, 35S % Rl Pun ol Gattun ke 5 toolie i the presen

invefididienza virus (M am /2005) encoding a PA protein

tha a used acc rding to the present invention.
Eé ﬂb?‘?%zi Pds P’hé) igARsEsotds that é%{hé‘h gedeproging (R the present

m@g@ﬂ D NO 51. SEQ ID NO 53 |s a nucl eoti de sequence
of a canine influenza virus (Mam/2005) 25 encoding

an REQIRNPN4e faen ligomsleatdathat ey by weed accprding to the present

inRhESENt invention. SEQID NO 54 is the am no acid
sequence encoded by SEQ ID NO 53. SEQID NO 55 is a
nucPEG: YA Os éfuie acmiclsptide tegwinge of afanienindlugnzapgrus (Miami/2005)

en&omr%ry d;/B?zg&ééem 51%99 b0GseRRcdVRiR f&ttﬁé &g%%%&ﬂ% nPe used

acc e present |nven I on. 56 is

t heSERIIRONQe #3l isshejupimo acid sendadt dpgodSEQy SBOND. N§547.30
Tyql ' .
SEi SR MG 5 TS0 A5 SR SRRS: Bl gm0
en¢odang addd yeteingba car bongil ageording tvehppreseninventioant i on.

SE 58,1S.the. am. oacidse c d, by
- seot PR oS Isgnd LR TARAIRHE FEUTRT SPEEPART S
seqSEQcH) »O: eﬁldaral muelebtidd sequenae wi & wsnifdMndluetZ2000)F (Miami/2005)
hat .can be use accord| ng to

en oﬁm a It Femlvﬁ\? el n tq\%e
EHELR AR BolrRrEed G R BE PR SRR o
aci SEQHMOCSZ anhogaeibiohyid Skfdehdd NEdde8 By SEQ ID NO: 51.
SEQ ID NO: 53 is a nucleotide sequence of a canine influenza virus (Miami/2005)
encoding an NS protein that can be used according to the present invention.
SEQ ID NO: 54 is the amino acid sequence encoded by SEQ ID NO: 53.
SEQ ID NO: 55 is a nucleotide sequence of a canine influenza virus (Miami/2005)
encoding an NP protein that can be used according to the present invention.

SEQ ID NO: 56 is the amino acid sequence encoded by SEQ ID NO: 55.
SEQ ID NO: 57 is a nucleotide sequence of a canine influenza virus (Miami/2005)

encoding an NA protein that can be used according to the present invention.

SEQ ID NO: 58 is the amino acid sequence encoded by SEQ ID NO: 57.
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SEQ ID NO 61 is a nucl eotide sequence of a canine

i nfluenza virus (Mam/2005) 5 encoding an HA protein
that can be used according to the present invention.
SEQ ID NO 62 is the am no acid sequence encoded by
SEQID NO 61. SEQID NGO 63 is a nucl eotide sequence
of a canine influenza virus ¢ (Jacksonvill e/ 2005)

encodi ng a PB2 protein that can be used according to

th . &l 11Q0 SEQ ID NG _64.is the apino.
bR IBCD: s 1Y ERLHER A Rpdnd (1 Mins Hiagdind BtIMiggi005)
encpding amVe\ proteinithasenbe nsel awéording anthe ereksdift invemtza. Vi r us
(J ihl £{2005) .encodi ng a PBl otein that can be
oG BN B A B R kferte el PSS B SOy
26 Sﬁi%ﬂbeé\lefrigm ds a@xiéde@mwemﬁcfmt { %@&ehﬁﬂ&%& biaflé\@ﬁmni/zo%)
) i i s.a nugleotjde sequence of a
encgcgﬁg %H%Fgf’tﬁg’r{‘gl%? o IZ?J‘ésed ErLEdinninhg presepbigrntiencodi ng a
PA SEQ@IBINO 62k t10amiReadié Qduaies f ey Sk S N g ent
i nv ion. SEQID NO 68 is the am no acid sequence
em,sjigédﬁgy l%EQ 63D inCe Bycleotifir) gepnquce 60 4 scapine influenza virus
JadRbuvERIJ0DS) © i Lpf A, b1k
U ) PAIERCE 102 Bl R (b SCaOtbidR, e prosent

. (Jacksonvillel2 an protein t
Invpdig according to the present invention. SEQ ID NO

70 95 IHN4NG 1RGhHASRHE g }Pé'E CHAND 4

69. B?E I D NO 71%*:l s A nucﬁgegltcgggggee% ence o d§6§gni ne

i NSEQRnH NQ:ubS (Y ax kevteelidd esed@®DE) e codianige ainfiNBhza virus
JacRERL BlePob b ed according .to the present 25
F aci r]ventei onga%‘fi%g% W?gm?eén ? lﬁag c ?n'lheousﬁ i%cggrg&%f'?cgle present
mvegfiewded by SEQ ID NO 71. SEQID NO 73 is a

nu j . uence.of a canine influye L rus

(Jac Eggl?n&/iﬁ I%gﬂ §%ﬁgjm%on%cb%ﬁeﬂ‘éen%emgeﬂié{%m A& 62an be

us SEQicHdr BiOng 670 id he preesedd seiveNt 60R. BRInSERMENza virus

A4 hSt he am no aci d sequence encoded by SEQ I D
(clervify 0B ey 5 485 ko BRTeN 60t Pe et uend@eop fe prosent
invepdéon.ne i nfluenza virus (Jacksonville/2005) encodi ng

an ei n.that can be used according to the

pr §?§1ﬁ5 %\ﬁéﬁ"f {hg gminy acigsenyepegncodeg by W HEk A6 aci d

Se$HEN CHD eNoodgd by aSEQcie&icM)seczénceSE@ IaDc%?ne TR virus
1 ucli&g}lgﬁ sequence of a cani ne influenza virus
(acgﬁ?ax GG ersPoiBesIn NS cBratciy theh cpn bsr wrdiascoting oathe hpesent
inved§&f according to the present :

SEQ ID NO: 70 is the amino acid sequence encoded by SEQ ID NO: 69.

SEQ ID NO: 71 is a nucleotide sequence of a canine influenza virus
(Jacksonville/2005) encoding an NP protein that can be used according to the present
invention.

SEQ ID NO: 72 is the amino acid sequence encoded by SEQ ID NO: 71.

SEQ ID NO: 73 is a nucleotide sequence of a canine influenza virus
(Jacksonville/2005) encoding an NA protein that can be used according to the present
invention. '

SEQ ID NO: 74 is the amino acid sequence encoded by SEQ ID NO: 73.

SEQ ID NO: 75 is a nucleotide sequence of a canine influenza virus
(Jacksonville/2005) encoding an MA protein that can be used according to the present

invention.
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invention. 5 SEQID NO 78 is the am no acid sequence
encoded by SEQ ID NO 77. SEQ I D NO 79.is an
ol i gonucl eotide that can be used according to the
present invention. SEQID NO 80 is an
ol i gonucl eotide that can be used according to the
present invention. 10 SEQ ID NO 81 is an
ol i gonucl eotide that can be used according to the
pr eSEQLID N@v 26itsi theramiBEeitl BeqNehce@Rcdded 8 SEQ ID NO: 75.

hat can be, used according to the

S:r legﬁﬁg Cﬂ)eﬂ%ht? 1S apalslpotidey sapencs Qf a canine influenza virus

(Jad{sblg&QMEO(E@tdnd@ilﬁQWQh Hﬁgprbﬁmuﬁﬁg cRE RN EtedhctRdinP o the present
. _present 15 invention EQID NGO 84 is an
‘nd%WQBonucleotlde that can be used according to the
Pr eSEOUD NOVE it aminb Ril quh@ce ReddSd BY)SEQ ID N
ol i onucleot|de t hat can useg cco?glng ?
pr eSERtID NQ¥efit isonn OQ@I’SE@WE e, cagiebd ssednaccordlng to the present
inv@ltiogonucl eoti de that can be used according to the
present invention. SEQ ID NO 87 is an
ol @ﬁﬂd& Bk Heist smpligumclpetidestbel eaclr diedgactardinigeto the present
ggent invention. SEQID NGO 88 is an
onucl eotide that can be used according to the
pr e%e@tm NO:i §ivendd oligonDeFdlde BBatDlaSGheORloRRcEhrdibbHo the present
LNWYENTI ON The subj ect invention concerns isolated
IHVI{\l}q’?uenza virus that is capable of infecting canids
ancSRQUD N@:rés pi ambligonucle@RiosBat dah W¥NEse@ MHROSHABND \ th@Present
i.nfluenza virus of the 30 invention conprises a
lnventlloynucleotlde whi ch encodes a protein having an am no
aciSEQ@ dpuNc e83sRosolighnadlyotlt tlEQah DeNekd a%corﬂmgQO tRe present
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 33,
m"%"%bn 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68 70,
72 SEGHID7RO: @4 i68n Sigodudletiet iteNadan b'%n&js/e@ Fack ST gqg Qf Gresent
gnent or vari ant t%ereof In a specific enbodi nent,
inv ?Wg 10 pol ynucl eotide conprises the nucl eotide
SemRENIP NOOW3 isnddlsothclsade 1At NAg belused acéoicygg 4{% the present
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31
m"%‘fﬂon 53, b5, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75
or SEO ID'N®: fgsag rﬁn&lléaﬁué{&ﬁldQQﬂattcgg rl%o\;sed accor%iﬁslg %5 the present
enbodi nent, an influenza virus of
invenigient i on is a subtype H3. Virus can be isolated from

i nisee) ¢ MOIB7ARALCHI gtoﬂﬁctfcdotlde that can be used according to the present

invention.

inv

SEQ ID NO: 88 is an oligonucleotide that can be used according to the present

invention.

DETAILED DISCLOSURE OF THE INVENTION
The subject invention concerns isolated influenza virus that is capable of infecting
canids and causing respiratory disease. In one embodiment, an influenza virus of the
invention comprises a polynucleotide which encodes a protein having an amino acid
sequence shown in any of SEQ ID NOs: 2, 4, 6, 8, 10, 12,14, 16, 18, 20, 22, 24, 26, 28, 30,
32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, or 78, or a functional

and/or ‘immunogenic fragment or variant thereof. In a specific embodiment, the
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5in cells or eggs according to nethods descri bed
herein. In an exenplified enbodi nent, the influenza
virus is an influenza A virus. The subject invention
al so concerns pol ynucl eoti des that conprise all or
part of a gene or genes or a genom c segnment of an
i nfluenza virus of the presgpt invention. In one
enbodi ment, a pol ynucl eotide of the invention

na tin n s
ro A ERLIESSa I MR SRR Ml D Rl 0p30: 1.7
11, imtlpi 7, @9,021@231, 2(5;\/1;\7 @o, N, 4364951, SBpﬁfyﬁﬁlﬁsél Bas65; 6Q RB) 71, 73,

75 B9 5 NP B 552 R BB Gt vis o

the presgtrgmenton iy asutayse 193, dhys &h Hehﬁﬂa&ecgﬁ&ﬂSnfeéth ogs and cultured

ynucl eoti de of the
in oFRE, RO BRIt DB releHEIRG Gty i rin R fedembggiment, the
infliedRCiihR i9dn FlagPE AL viRk, vari ant thereof. In a further
enb dlnent, the HA gene encodes a 15 hemagglutinin -
BiSHI AV tiBR @lsgroonermes Blynusisotiéss| thti avprige slror part of a

gen@Br £8d bi #BeBRiic RedrSle | bf‘@n nﬂﬁl Shiduk 8 th%ﬁgeseﬁt inyention. In one
threoni ne at position 328; r a t ni ne

embgdigiept, grpokigmeleqiédesefsthe Irré/entm wmpal@¢sohr®eﬂumc éemﬁgglutmm (HA)
gen@ Qi ARiiBsE PRATRSHS nﬁﬁg(g)%} i O(Nbﬂ 58{3:9 m%{IRO oWEMAtog M) gene,

HA gene encodes a poly vih m no" aci
polysmeepse heeic SRBIvpratein JEaE,| pblmasela@;dlcs EEA)a ﬁcotemt ge®d nomistractural
I eni G r.varian
N Si El%r eog%f ﬂlag qgl%glgfllfg"ﬂé@%% t or vagﬁnﬁeg)n?%ny ﬁéhe's_ﬁgcalgﬁ eIn a specific
embodimeni, sepslyaud@mii@@if ltldaem&emum n@aprisaote hemaGEQidiR (NS gene, or a

funchont HremsB 17, 8ish Pt TR A PBI aaBtize s o FYpepis eigodes o

henm%hutn‘gn pltottén hi’ﬂnﬁg)or&&ir Gharealan fcﬂlo&ﬁ@\/\ﬁhzégﬂnﬁézbbogiftlolsgﬁ d 1Bhcine

at p%ngs on3%22 2thregg1né gﬂipﬁ%tlons%)’l% 3@‘}7“5%} %nnesag pog@on é§3 2 ﬁus the
amnﬁﬁacuﬁ&qu&&.e of 2quiféd H37€onséhsus/ @quidce. a1 8nd éfﬂEJdnﬁE}ﬁl the HA gene
(g oH |nnHBg%fn|c fragnment or variant thereof.
enegpRR PPy RePL gt aminR@cidseIuFAtRIhey e §E@r190189ﬁ916t % 62, or
78, @ N Guidtibsh] SAIMRNGEME ¢l fMagRieR IdP Nehint @herébf 6In 8@ specific
14, 16, 18, 2 22, 24, 26, 28, 30,

10,
embg&x}neatg the5IéA ggspe cquprlssga ng@eot@g secglgnce@ihowg(m SEQ ID7NOS 15, 31,

61,ck%y. 74, 76, or 78, conprises the nucleotide sequence

shovvnlnSEQIDI\IOs 1, 3, 5, 7, 9, 11, 13, 15, 17,
191n one embpdirpent, :onlyxggleogc_ip oﬁthe 1ms@nt1c5n_enc5®s a515)ly;@1‘p’t1de having

the @3no §did séfaen&%ho@r? in S]EQIBD’NO§5’9 OF, §°’,%7 2, 14.16, 18,20, 22,

respecti vel y, Or a se uence enco |ﬁg a’ f'unt |ona

24, 20 @860, 3 mdantydBi U, B2.8gnBnt58.060, 69,804, 601168070, ARY74076,9ED8, or a

funclghd o itpghe? tradfhent G yaliy tiganr dy o Gieifiggmbgment, the

poly6aslectids ef®ding8he BinoZ2id sEejuenEfﬁfhoﬂm i]F&EQTI;JJBIOSI het, 6, 8, 10, 12,
t e Ll ences

14, ST 3027, U o Bt 2800 0 s FEah Son oty o R, 72

74, 16] or TéDcNﬁBmse% ;:tLhe&lAlfl%IéotAlfcga se en@é—shoﬂv% in @gg Ib7NO§"91 3,2§-, 7 33}1 13,

15, @519@ 2§§5 7h 29734, 43509, $h/53735.67. %9 \6La(gj§wéht67oﬁ9 i 73 75, or

WO@EQ 1@1N0a72 44@8 B0, 125131,, 16518 (522 926,68, 3632, 33, 34,
48, gﬁg%,g?hﬁgﬁ,%& gé, 62? %4, 6765, ‘68,0f0, ;Z, 74, t?6,6101'f’}'ol.r t’lt}le tﬁg iject mvention

concerns polynucleotide sequences comprising the nucleotide sequence shown in any of SEQ
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5 pol ynucl eoti de of the invention can conpri se:

Nucl eoti des 1-2271 of SEQ ID NGO 3; Nucleotides
1-2148 of SEQ ID NO 5; Nucleotides 1-657 of SEQ ID
NO 7; Nucleotides 1- 14944 of SEQ ID NO 9;

Nucl eoti des 1-1410 of SEQ ID NO 11; Nucleotides 1-756
of SEQ ID NO 13; Nucleotidgs 1-1695 of SEQ I D NG

15; Nucl eotides 1-2271 of SEQ ID NO '19; Nucl eotides

IDl\i@sl483@f 7SEQ1] B3NS 121p, Nuoh est hrles, 311 ﬁ57490f51 SBX4.37, 59, 61,
" Nucl’eoti des 10 1-1494 of SEQ 25;

63J\f’a§e|6%o§91 dés731 7758 1ds osEdrgmenyor varpnt, m“év@@& A degenqrategggant, of

1; |80 S 2h 7~ 6f
m?ng]ﬁggﬁg\?tsf\'dpgs% ) d\'lil? 1%fi;*>s‘i% 1%2? oA 29 9278%83?53%\% 51,53,55,

57,1521@ 63, GEGN. Eﬁ9|\|(§’1 57:5, TRuk 6% | des furdQo spécifBE@nb@liment, a

pofs Qe A8 S REST AP NG 231 o g D o 3

Nugle@tides df2 ISEQf SBQND N&95; Nudkaoles de$7 bf 805 DoNOSEQNhdDeotides 1-

Lk S RO PupesEl gt B ar Spifeises 1756 of 50

ID N2 1148 Nuabotfi=1HBINGE SEQAD N0 I & aluctbetdds-16217 1 aff SEEQD NO: 19;

NoRlgpiciait A8 of Sk 7 D S naliaudes 57 R SPAID M: 23 Nusdeotides

1-1ab4 SE@EQ[ID\IQO 75; Nabrotidds AL ESwt & O0SHEQ 11-)116@5292fN1§Ethé3 1-1695 of

selfTyier RPN T SAEREES bk o

49; wmawudebel §mpef (SfEQ h@ NbesﬁntN\?c@eo'tlﬂééeT@@rbthﬁE ﬁi SND 53;
en depOSI ted accessi on

N RIS Bt SE DN TP S0t desineh 01 SEBLRI OGP Nucleotides

1-MB1 £ SHE I MEPr 90 NalcRGHAG! B Y50y b @D@u’@%l chle%%l@ésepﬁm of
i nventi on al so concerns Egbﬁgﬂitldes encoded

SEQ&D}MQC@%@)‘{WbGBd%ﬂ A1 of Q: &3; Nusleptides Hezlﬁﬁ eE8RQ ID NO:
67 RNEIRLERY. 1- %@lﬁ ﬁ%cﬁfcﬁ) Ry €5Y, 'N?bl@dtﬁ@s ONO8TASSEQ ID NO: 71;

functi onal nd/ or T nmunogeni’c fragnents and variant

Nugieoitdse lfbi0eot SES JPeNO: dds Nupblofgepl 186s28EQ ID NO: 75; and
Nu@l@@ﬁ&gﬁl ?éggd? eopdlzbi?:N@A 2 omblgonc{éA.gﬂr 8{’11“?15 rhmdtN&quences of viral

rotein, nuc pol ynmerase basic prote
POIMQ‘IO}EI‘PEFIG%d avl)d)ﬁntldpr sigeemes aomemplited xwigriotthé ncapk @lnthe present

1nv%ﬁ_gcjnu% aals\é' bdin o§1 ? \Jv %%%]?% & at chgest%ﬁneﬁ (gfjﬁ% through

ment, a pol ypep I nvent 1 on
Dg#d aad ID!D 124 tR0e ltheehsciadsmmf iwhichry inobrp&@d IhaeNChy re@rende.

g ’3 ?%eflu%jeﬁélzn‘vg%ud'd s6d goi%%érg%%b]géézpugﬁs érg:ﬁgédeﬁysp%lgr?dcé%%’des of an
inflienza 7rus 7, thd Gresoit ﬁl&entmn aTlieu fudfdco idlentid@n Blk® lconcdfhs functional
j, munogeni ¢ fragnment vari ant. t hereof bj ect .

ond) B RS e o B P YHandE oS ae deeRdton Folypepiides
corﬁtﬁﬁyﬂhtédl @ichude GIAR pr&eiRIN AdproRly NS hro i, hacISGANERC BolPfnerase basic

t he esent égventlon In one e odlnent an
Progiiy rpe SieETe apigISRIPiGEs avt metiy prefgierafien Aniiisapy Yiswsof she invention.

In &DEWH@@%M&&@H@J By é)@ﬂ&ﬁdéﬂﬁe %v@ﬁ’t&dﬁ%@tahda%nﬂ@ ac1d sequence
npri SlggEan am no acl quence shown I n any o Q

shop Iewy oBSEQ IDAOB, &, Sai0, 11414 16, 188 22005, 2558, 30,32, 33, 34,
48, Zﬁ) 538543 2,603
6454 % 5?8 '60,732 % 66;"?8 ?(%72?%;1, ?é’orgf& é)?sa fuggtional and/or
Hmﬁ@ﬁ@ﬂmeﬁa@naﬁaiMmumnﬁﬁnvgenlc fragnent or vari ant
th 0, he . ..
poleglge ufajeeg{hlg%ntlz)ﬁ%%a concetnhs epo%ﬂr_lluggeoté%el %ﬁplseéa%ﬁ%létrgﬂ%%npnsmg
a polynBHetd® fienc? of the present invention. In one embodiment, an expression

construct of the invention comprises a polynucleotide sequence encoding a polypeptide
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54, 6, 8 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,
32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
68, 70, 72, 74, 76, or 78 conprises the nucleotide
sequence shown in SEQID NGs: 1, 3, 5, 7, 9, 11, 13,
15, 17, 19, 21, 23, 25, 27, 29, 31, 47, 49, 51, 53,
55, 57, 59, 61, 63, 65, 67, 189, 71, 73, 75, or 77,
respectively, or a sequence encoding a functiona

cmﬁ%@! I\l&aﬂ Ay Qgi@rébc%xenéer &g&g% Tﬁf ot %er i[gtN(%B agf g L{)Sl?? 14, 16,

18,28, 22,34, a_@ 2@030 g'/g 33334, 4§A50 43,54506, 58260,%62, 64566, 63870,60, 74, 76,

or 98, 0B% fufiBioniB and/Or n%%uno&gmg)g%gggerg g? Végglgts t;har'égfg In a-specific

sub ect I nvention concer
emb@h@ﬁmtsﬁhn golanyi¢oyide ehaeding die: Seao em eequemmdnsﬁ H@E@ﬁ) NOs: 2,

4 QUL E9G £015943055.98, 2098d, 50.3903054 T5350. Ba05h 56 3580, 62, 64,
66,48, 70192, BY. 76 5&, 785 mphies tBOnudkbtid®equéiRe shdwn 9193]3(3 iD) NOs 1,3,

5. 7 Subndiae 1040 20 L B 489 B 0w 57, 5% 61 55 05, 67, 69,
71 973 15, arl77, kdspedtbvelyl br alé?:gue%e egc%dm%5a fﬁ]%té%%?%@% gél%unogemc

51, 53, 55 57. 59
ﬁagf%ém 8F Vapiant ¢ pny %ﬁ@peW@@Sewoéi @t 12,3, 6608026120124, 26, 28,

30,3aN33,r34¢ 48,090, 5hesrses §8teol BY &4t k@ r €561 Qr
boverexgressmn of _an oper abl’y Fln&g%7goﬁ¥ﬁﬂt?%6¥'@e’gFm the
subjegh FVOLan; FRFEIIEXGHPES S P rFoRBIISHS T connmisTy 4 i}@lynnvledittdeo.quuence

conqseiai%tgahé Nuc'lé&ﬁhé‘%u&?c@éh@vw ar to‘?rﬁ{tf ﬁﬂ;ﬂ%‘m . ;,%9 11, 13, 15,

cti onal |ntended
17, é%{ﬂ'%%%lzénzkéﬁsﬂa 4ét49, §1153, 5@ SEx Y, 63563 65, @0 6TS 73,85, or 77,

or api?e[g%ﬁt &fvaﬂglﬁy fﬁ@ﬁlﬁlnﬁ:ﬁ Aegenepaté \ba%a? e Ga q%%@ ftﬁﬂ@anl 3,5,7,9,

atory enents or “use 1 n
11 M_,SP(S EBIIPS1, AduATalT. @9, Blogy, 951,53, 5535&059 8O3, 69'6*7369 71,73,
pl

t ho erial host cells, and ant
7 )i?g?? ce ?tsp eq%médg%“e‘g‘)e Ao o d; ﬁ%ﬁi‘Pre%S}?é‘ ?Oé*@fa‘ll%t% rtye BTeseRt rifrgention

provides fonpsrexhimssiar & anfopélfablly(bm&éd polyrRiBRbINE (Tehd iRvention.
ters, transcri ption

| ude
PG AL LI RS BLOTR S5t aiecTElon

ﬁm@eq@lem dhes ,lntﬁmlh& rlnoar &l ianehipe kneagkpraskigh 'c@ﬁbtt%htegetetb% expressed.
erm eXpreSS|0n construct" ref P

: Thu% rso c{n?a&z] Sglﬁ ]ﬁ‘u@F d@rtecagcselpct g%q@m egtementst for use in, for

exaxpplevhuihﬁ’& l‘foﬁf cells, aMEEhalhings efis, aﬁﬁe& &Ry ﬁ/%ésp k&g t cells, bacterial

host ! % ci.d se uence As _used herein,
SB%PE P I?;nq hosteeeds. ]enqu@regabpémaan} Lb@tra&dstpm &iﬂn@fts atrb enes that are
functiong) o ik @ES.CREDAS ent s ar

rel ati onship t hatgge?wgﬁt Sglr%hpge ?unc? ki Qran‘?}cn?ﬁ%rf Ji’lrmmanon
Seqqemeéﬂtﬁeé‘alan%mmatmhSegé?@t?%Ienh&l)pﬂs ainﬂ}polyadém/thtlon elements. As
used QERAN GRS Jerff CetlessBAL Jfogl > L&At %ooﬁ %Oérﬂ’ inalion  gfsaucleic acid

expreSS|on construct o e |nvent

seqtﬁp@maé Prayides gfm@argpt@;ytmbqu anl dpakbly liked npoleiieed &Qhée. As
nvention

G J, ide of the i
e R A
wheres thg cempordatschre Eﬂ]fﬂﬂfdﬁﬁlﬁ}?ﬂl@ﬂ@&h% EH&?] t%rﬁmctwlsﬁ IRk rQatended
P pro r mu ronoters can use
Py BT 8 Py AL LS o e et

prAhemmeﬂumﬁbﬁdnﬁE&ﬁmcﬁn@ﬂﬂﬂﬂ%ﬁ%19
e sane distance fromth he ransI??%#%Sﬁﬂgg (Operably

hnk%] Pa Hof’}'n{’lﬂ%c’t’élf PPESEiOMCcedng & ml&pemlsle bf thesnfention. t ®moters can
be irlcb AL iRlo epﬁol%@[etotldéhstlfg bbb daf S0 Pielih s aikla e”%}t t'gle art. Multiple

.environnent. Sonme variation in

COpigse? nPTPRakIsL Aglinle probwteantimbe dmdr imaseetphespib@ Bh®Fuct of the
activity. Atranscription start site is typically
included in the
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5 expression construct. Preferably, the pronoter

associ ated with an expression construct of the

i nvention provides for overexpression of an operably

| i nked pol ynucl eoti de of the invention. Pronoters for

use with an expression construct of the invention in

eukaryotic cells can be of wviyal or cellular origin,

Viral pronoters include, but are not limted to, ,
1n\9‘e)6¥1(9{ NGO EHEmbIdAMt, ng%ﬁaoﬂa& 9%6‘315& t1o§ \;f 900%@&6%%5 distance

| ate pronoters, or Rous sarcoma Vir

fropr hatiangesipticey Harbsity i thf expedsioh acvnstruqt gs lt 1s fromudetraxtsummlon start
sﬂé@nléﬁ%{rtuorgl ngt?denvn‘o drgrztmssnu IH%ZQ]I%% ﬁﬁnth' 1sa}i;]erm1tted without
sulqundskbma\seam pﬂin[amtachtyt hﬁetransmmMIsmmt s|1tB 1Wﬁﬁ:ﬁllyclﬁblh$ed in the

ex?ge%hgxgc%m,t%l%t Fgranbgﬂ )}3(’3 m%rtpgtgﬁ%fg%:i%ecg hosgrﬂo L Sgl?)ltl %tonestruct of the
1n\&ﬁWer0géMSﬁO\mfd&prsﬁﬁn off et cpltably NinREEp Ay i REBAELS, the invention.

al cqhol drogenase-2 pronoter, and hexokjnase
o o Bnaters B R Bk Bl SRt o B devenen oot cells can
be |@f Oivdl de ekliufar ofiginntvied jdﬁ)ﬁ%tdr@ﬁl@luae phedaé n@tﬁiﬂutedttb Ef¥tomegalovirus
promoters, such as, for exanple

nt viral l e
By Taens piotdib R4S bE Ao RPHCTIMRGHERGRSY) gene
prédii@s CR@nfetMVo SR fulRf SiMA §lcldds Qﬁlt axfe‘%t BohAEPIoC dddnmh gene promoter
Patent No. 5,106, 739 and An, 1997)) or a CaM/ 195
angh AgfifpEwIe RIAMOISE B@@@pterasw&blepfog ¢ eYidh arhaxpressiontrengigist| of the
m\feﬁ?ﬁon 1%’3@55@ %§l!lsolﬁclﬁ9@ SHhaf Hx%tn%t lu@nt@& aanggahb%%%gl(;ﬁeratg ?(E’BSC promoter,

prolifera pronoter, ter

anpl ¢,
_ le§ﬁfé]é‘RhY;§lﬁérlﬂloa?@te ﬂelDMmanaseoPromotepr owtallethiakinApromoter, alcohol

deft Lo %%ﬁg onoter, chal cone
esy%@hxgéée §O(%H%J e%gfﬁ%iésg?)@go% petuni a, tobacco
PR- lfahpexmession  condsivgtiist torbe oGt i mrqr latmdunecbnmratpmm cell, then

plaﬁtl gio’alg%ﬁ}opé’rg ”Mcﬁ %p%xﬁﬁepqgo 5 aul Nver mgsa c VlrtliJ%éan) 358

ot &F gene pronoter
(lnﬂadleguthel\@hal&e@ ZE,M\B BPS pranater @PKoxg@aamplepUmaem Nang]106,739

o 32D SR PORTRTS B et B S b ot SR s for

expuféss'tOh eoptonstie plassjuande SordesapleJadlifern flofoteRas @nfroMoter, heat

3550 RA T, 2% Bl®ic BREA0E0, ShBmapate omot
chﬂ@ﬁé@@lﬁ:ﬁa&@@& (28440 pdDdAcr 260 PRk1AD Bbaccd ODBAR GAciBSter, lelqultm
0040123349, c be used with an expressi on_construct

PfOB’T"’ TP AR AICACERRE PIYRATSTY BINA PEIRATET S & # h 1 98), majee Wipl
pro@ahdy, mamequAl gene srbmbter QU.NRutd AR £625,136), maize CDPK gene
develo | ly-regul ated_pronoters, and 301 nduci bl e

PO IS GO L PRGNS (b RBE . SHE 32 aheap isorme el Roor-

spelifich®ahotetsl gﬁEh’ a1 2B ER pro%te? Q@r{ﬂeﬁ&ls Ses@tRd 3h S9S. Patent No,

cont enpl_at ed for use wth pol ynucl eoti de expression

64&)71@0( PH(Q§ Sftepty No. |5$ﬁ9érﬁ23:oﬁf 1mipyblished J&8i foptent application Nos.
2ombmh !3%046(%75% aiﬂ@hgo@%&i LoERAGHEAC 25’(53‘6'69%@8%5 or 3640123349,

pronot’er o 0 (accession
canptpegqsgc? Sﬂth agm?mreé&lorabons(m‘ggﬁ)ﬂ)e mamtlahs @Obalm\&’dpromdters (such as

eSSBS o OOPAS O 505 R SR e,

1ndg¢1§71@ |pmrmotge eich fas thasx amphaers dfan&@ry be atdhcedatbyclhit, 184S hormones,
otjc

o GO PR BERLCER B R B s o

mvémimr Iﬁﬁu@%m&pr@nﬁ)t&@ f@lsexaf'r@)le ﬁiﬁ@gﬁécﬁic Fbkdler)Quch as the ES

B’l tIJat ase pronmpter, tryptophan dp
promoter 'of tomato (accession number: AF515784; Good e al. (1994)) can also be used.
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5 pronoter, |anbda PL pronoter, (3-1actanmase pronoter,
| act ose pronoter, phoA pronoter, T3 pronoter, T7
pronoter, or tac pronoter (de Boer et al., 1983).
Expression constructs of the invention nmay optionally
contain a transcription termnation sequence, a
transl ation term nati on seql¢nce, a sequence encodi ng
a signal peptide, and/or enhancer el enents.

Seetrspprafaq PRI tsaehis Ate pmmo&aglfmms acf?&phztsycﬂin: @éﬂey(f‘ﬁiee)ébﬂlple of

t nsl.at
i Rt g i Plheon SR B0 e R i i b e

t erfer naprpssmnsmmnekarﬁmccsaﬂexhg @C)ﬁipfeb?d?lﬁ BorduASIrnteamveition can
efficient

t d
coneFE PR S ST g B elliet oisapietsr Sramaismotptophan ()

prom@anter) d)arﬂﬁdad’ﬁﬁﬁkﬂ&tﬁf; eB-la)éﬁhfe@é p¥moRE, 9886 p%mottﬂh ﬁhﬁ&npfb%oter T3
rotein that iIs responS|

prorf‘%ﬁegtlgtplr%o%rﬁ Ogﬁc 198104351 (§e Bogr gkeld 1%30ur e poI ypepti de
t 0 Bxpitkgién raangaichf op Qﬁé -ihVeARSh ahiyP '?)?{1 19&?19' Uiddin transcription
desti nati ons, rangi ng 15 from a spetitic organelie

termipaion  SeARRCet B tEaps oo feripingties ﬁe%lélnqeoﬁ serdencheencoding a signal

Gael 1388} |l n | product s
PN int endeclzlﬁ{:cgrl I%%?Hg?@an T ?(l 51? g%ljg ‘q'gat%arreé 23 |Cﬁ%tt?’%ﬁ€81y be

obtaexmdé‘{?ﬁht e Qaungaslged %ﬁgloaméﬂabltayy dticrok emalgegquumat Te@scription
ternfRAVR R6QuchSes (AR

) pol ypep des of tHe S?{rgggdn{j%rﬁﬂg%l \glg $i Cé)g ngeﬁ?ﬂ'éeiﬁl&ee fo prgvide for
efficigng treinatign.e|Ae wignalspeplide seque:toe dse shgeneniid acs GeduehdeORpically

ud t he ex si,on construct.
Pres@ﬁgclg gh?g.rrfi’rk r%ﬁlé X Jz%r % n th%rﬁ ges%%f%%]fgme ir¢logatian gf @ operably
hnkgh@aﬁurﬁcpqmmlm BaWEle mmige lof podt@endlgtiontihel1aM¥esRarions, ranging

fron? Qh %{8@? ot gjﬁna 1 o r ?ﬁ?ﬁ %al %I % grogam G“’%‘i’fg %% dhe extracellular

enVledrmmhtTal getihg gennmoirted apRhance Eelﬁh%ﬁmlse)&ﬁ@énular destination
thro Q%g anF %% fSIOﬂ arg also known in the art
esé el enEhtl nksd signak peptidgseaupreetip conterplgied ifereebe with

the padypieptidearnd tha Rvaitio@ NG4S RA enHBRERISNLis- agt'i_’th@IlﬁRents that increase
| ch direct_ pol yadenylation of

uen
geng V%ﬁ%“&‘?ﬁoﬁé‘a FHbAFE Rt nclidsd s die sipreesingt construct alflasbisd epbancer
elemeﬁt@ latecietbwhnnintthe a® XA 883 h RN b&ORS hb UG hit dthe rt%l\}flg %ESS egﬁancer
lerar € not limted to, an octopi ne synthasé or nopall

€ em&ﬁ}‘n frigueealovims (CME) sedy prosetescwbancacelsmentnarsl the SV40 enhancer
elemefitC | Thieheh-DB@ a0l chfdhSer ARH AR, [&er

i ncludi ng, for exanple. geneasf%g]haglgd?&e(%x 010 %rgel 5 Riown in
the gria 5 Thsg slemenisgnpyt Hsambrcni wishingbs srhamotbed @gion3Ad are orientation
depei@ngcting transforned cells. Antibiotic-resistance

genes can provide for resistance to one or nore of the

OPN&NIS‘P@ICW i Whigh | digect Ip}btyla(imytaltlnn daRRIVA | fanscribed from the
rOﬁUnyCIH neony

expr@sgﬂ 'f%fskrﬂct S# &F?O be ! ﬁlﬁg tﬁ% e)f,pé%s? a{l a?]rtsguga@-pdﬁgclude but are not

Sp ectlno Cl n. a
limitpd i@vard@@bﬂwe Synénasmlnnp@inesmmsé apafier ase (NPT 11).

>83r s19e Jeslstanc r] $ can provide for 15
reSirst anc & PEUEhG ?"n‘Bf H{s et Bost anpinai s¢leqtaiemarker genes,
1nclugingpfm3&hﬁple Qhey entBHRg r5itibis Q8 resRfan&Lhld/or herb1c1fie res%staace for

s lei rnaél ongscr eeni ng include, but are not
el ?Pégl el t‘h@ﬂhmtgrrsﬁﬂm.gga@e:an (PEYBIe, for resistance to one or

more(hfgh?d RUbARIEAAEBIoHds H n nt.h
chl or.ampheni col allcsety tranis%i’ ras cho %&ﬁym a%glr? streptomycin,

ParomPI ¥ ReOMyein piyt SPastin@RR)n. &mmham aedstfHcP daYaRgpBided by
neonfin: pﬂ(%%ﬁatransferase (NPT 1II).  Herbicide-resistance genes can provide for
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5 Thé subj ect invention al so concerns pol ynucl eoti de

vectors conprising a polynucl eotide sequence of the

i nvention that encodes a pol ypeptide of the invention.

Uni que restriction enzyne sites can be included at

the 5 and 3' ends of an expression construct or

pol ynucl eoti de of the inventikon to allow for insertion

into a pol ynucl eotide vector. As used herein, the
res¥s%5@ tovitobHinoth&die 5§et§19arﬁ?éfasg &1 %Upﬁos%'tee N®iker rdafl&h%b@ Gor cell

for exanple, plasmds cosm chr onosones, df

tragsforpgtiony pefeqnieg frckude, fmu %’h not lisited i9-e2eses eqoding gl@ﬁuromdase
G da3L Shc AR RRA LRh& RoPAktyltr
(OURE T cARARFIAL Pl BERRRE SRR B oMot
(CATE), gen Yragressescequoettiai(0FR), nuedhendted d8 P@ang piod., 1 P06

perfﬁe su Eare,rtovl%% {o%/ltega{srgreg:kxgﬁgg}sg \Pé)p}inu%lfzotlc#eg?\;egt)%g? gcz')énprlsmg a
polamaicotideieqnéneg of tha dnventingl thatencdalds a pdil@p&mﬁe bf thie itﬂ/dnttcm Unique

resﬁ’gﬁ%};g&ﬁé&ﬁmﬁﬁg 8%66 111%%?@3@ tbeeﬁ an% %ﬁer an aregﬁlan constluct or

polizisedde ofMhd iimv@ntionNo) allowhier Bﬂhﬁtls@ intd) B\perytnu&lébtﬁlle%ctor As used
congerns Q| onuc eoti de robes and rlners such
hergigy %e SR OBl T8 ?‘tﬁ??le‘BF‘thHP? Tepoy eXaRpIE, plasmids,

cosidy, |cﬂﬁo¥1ﬁ>s<§rﬁesa p8El, REru§landGRe GRE! WHich SE‘&H@B(&Gopfepﬁoatlon when
pal nucleotlde of the present i nventio

asswlﬁt@fb iy epsTronpplotiencs apd hichyarieasiyr alBdeqiide pequences

betlvBerd @IIH odéct&@ rcoﬁitﬁﬁleacﬁdclégtuﬂergeh&’é%@@ fhat bJrHﬁ;ts Eﬂéc\}e@ﬂoF toAEhlehate in a
sequences. A i gonucl eotidé prinmers of the invention

sel Ipst e@bdA} AUPER ofetehiorsaa rigailblrefor raxpiseden and/or cloning, and

incluB¥ Ob¥i B¢ ﬁH{Chﬁﬁth 3G, FRRED mégUé: %t‘:lll n. MM‘ s8ridd! g{] RV 8 ries, and

nbodlnent a probe of pri I'nvent can
PBhVE$CElPﬂeVGP®r StretagengclabilpdeA end PW@lqgm\l\é&dwcmnWIh der

str e h
RO an sae? aR ol E8 R ARG B BTG P soen o
polpmenass olratire lreactmi €R0RE pnmamsh tlas cfil bpbredze nt amoliiﬂg uireson-coding
% [ he hke. S
BRI DOALORGILYS: T s MAAE Ol PGSR o 0
1nvlaremgt @nfbrr ugddeinmeiethods for dsedyg iinflwehr lvirug hegleiaraeid sequences.

T ML R TN
invbleingt duclefr ﬂiiliéﬁm{iﬁlﬂcapbn M & pirdfeedadrboldmém, 2Qrob2 :br tpﬁmer of the
. 30, 31 to 5] t 0, 61 .to 7 /1t

invgiop £ag oG i o 1RO Bjelopite of o ineRi abi Hbdneef: conditons.
Probengidnprithés of @it @Ritidh &en Wbiidtally tebRpHisopeteétablB@abel or reporter

%nventlon In one enbodlnent prohes and priners are

mo SUISWWCIE)PS guorisézentho equ-LLes irszymfg, raq}gacuig moiefy, g thellgke Probes
andftimetd of #id inveBtior fan Bedef a9 suifable RBgth 28k themeddd or assay in which

nucl eotides in lLength. Probes and priners of

t he
they Ao SHPEYRY hgv@cékynﬁnoé@wfwms ofﬁh%mé@moaémll be 10 to 500 or
moRARIRDSs 'u{JI%Hgﬂht YroVet Bnd J}ﬁné?é’hﬁiﬂéfg b6 2@91 %@%’ %g G£40,91 to 50,

the sequence Tdentity can 'ess than’
51 txehdldo 78eduémsd §lder; Py théQQN@eﬁOhOprr@bﬁemmleopdcmrIength are

con%%lﬁg@%}f@g@f sc“]?gg/oof %01)?%?&2 (r)? Ino éﬂrn%é(e{%r%: ep ob%s5 21/ﬁd primers are

anysffueAcH, ildehi,ildy15d 6| bhg8as9, t2|0e9pmb@3 a4, ps, |2n§:;‘Q7 CBD29 or 30
17 de trln ent condi.tions to a ucl eot o
b ind Rape *Buskb, b Bitnelioth e RESrthobesiry BATE SRS 100%)

nuch&ﬂ@ lsdqﬁlérﬁ:é IEOIDe /iR fulymiRlesti@ seqtidiRe | divBOtd Bnce identity can

ude o e haV|ng the nucl eoti de sequence shown in
be !g c[r) e fEpL g5sequence identity between a probe or primer and a sequence
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5 SEQID NO 36, SEQID NG 37, SEQID NO 38, SEQID
NG 39, SEQID NO 40, SEQ ID NO 41, SEQ ID NO 42,
SEQ ID NO 43, SEQ ID NO 44, SEQID NO 45, and SEQ
ID NO 46, or a functional fragment or variant of any
of the SEQ I D NOs: 35-46. As used herein, the terns
"nucleic acid," "polynucl eots de, " and
"ol igonucl eotide" refer to a deoxyribonucleotide,
can bt DONUORGOLTAE 06G! 9894Toyad sSR0%Y:I PPRUGHR Ui MG ARY pedlntage
ri bonucl eotide polymer in either single- or
sequgRAgHfentist SrOalﬁ@eeﬁ the prabe ahBrimeN @8 $ybridizs widgkstringant eqgditions to a
! a h%ﬁﬁ
nucl%\ﬁféﬁ%q%cgl@ unCtI O}Em ?l\r%@tgﬁg?m g\r/é?lfnﬁg n%%nﬂlhfﬁ&%o%% imers of
the inwntiom friclnde dzase having the ahdettiddssquere spnwe lieai efeSEQ ID NO: 35,

S L P IR aSE 0 B! AR FINGR, BP0 IR #F s

ID NO:ans5BQED NOmMY) SEOADEN: 43[ISEQCI®]‘MDe4i¥EISEQLD Noqdsnaé SEQ ID

o3, GRREHEsE etSp Bt e an B B PR 5

COAk elml ateth, whd Rirms t hﬁcl&ﬁ@tﬁﬁ ”Ofpol)lmﬁcled)tmeﬁ’ﬂbnd)f‘bhgonucleotldc”
Pal ynu | eoti de .sequen i ncl ude, t fuII-I th
refers dy L rftea¥YRonyRlpqtdg s ﬁ?ﬁbﬁ? ®s QﬁL?eﬁElé‘E KRG 6‘?9?1 de and
riboffeeeofitd lpolyaitgtin S@ESMERS or TddabISRRRE forMehid Ahledy SMerwise
enconpasses t hgse onnucIeotldes that are

hlegw gl‘p9ssI lﬁlogrg&a@ﬁgé) fngtuggh gucl%qdﬁﬁ'@eq @pifiipedign in a similar

manférS&d AS8RINREAIAng nﬁl:])é&i&'éb eopdfife1eaidh Qé?.ﬂllyl&%ptlh(g% g DNA
the invention can be 20 provided in purified

strajdssgfianee| thebeam bepranserhed dfto RANA gtjibp §trasg tbaﬁe:an be translated
o JG8RLLC_2Ad% f£5 % el ety AQkYILE! SO Feor
into quences cann@ éﬁgfﬁg%n%%pglﬁg'B¥agke£%§e§&k#gﬁmnda o
ohgwmmlemideo af the tpsﬁgtre metiongisadlio pogsiplhed withipl the scope of the
on r 999&
mveﬁﬁ)ﬂl T gﬁg‘ﬂg 8&@1@ s%g&%ﬂl;é 8(?1 t1I A d£°g%r % %@ﬂl ts%gex?cre@ A9 well as
shor(el%@encetsndad@dtfr@m thet fulldengti Isequendes.n The sshjedt! inpéntmn also
enc&n(eﬁagsregcﬁho % &ynucleggﬁ%szgﬁ% ﬁgogloﬁcgnrl q%rtél&stangxé%rrxn%gdu\ér?ce to the
polyesdmtdesadﬁglostekime&anePolymuﬂeppé@t and @elypeptides of thej iewdntion can be
enerate variant and alternative

p““ﬂ%?ﬁ%ﬁ%ﬁ%@trggﬁggge ces are Wi thin the scope of the
SubBpembe bnthe rdi%gdhﬁracﬁbf H‘lﬁ‘e%&n&tﬁf ®id8, a varbesfedieesnt folynucleotide

"essentially t equence . refers uences
ST bR A REP G of Lo bgent TTER RS, A TG HHCBHRE all possible
triplodiddbnsqBsd whére UNSIES Ethl@ﬁsfoi'/\’ﬂ) &1 tHOahiRb aﬁﬂtéﬁfzb&ld'b%(r e@cﬂ &don is

t he functiognal 30 and/or |nnunqﬁen|c activity o

desciibed, ind siel Y8k Ja aadiBgn. itis Web Mylhtcthe gl @68 pepor 'ﬁ@ned in the art
to cRERSARInaliNY B& gﬁ&‘ﬂeotﬁg‘ SetiiMes %Bcddﬂ}éet'ﬂ{e IsQ0e, BbrSQsGRRHE i Ssame,

vari ants of the pol ynuc eotldes of  the resent
polyiperfidas i ¢n thhatubiene d@@%@nype&qse eéegener@thevﬁmﬁﬂe n@ndo relternative

poly\{%lécﬁfat: seqitHEdiChHe vénfhgllé ?ct)ﬁﬁ é? the'su %@giﬁﬁave%b géd’]herem,

one or nore nucl eot Se(q Ue ce
refersotestto f'essediallyl dheetannt) Secanmde(llefelmiseieQMCesT\hlsch encode amino acid

n. Jeotl s th an be substit.uted for
S“bsﬁlgug sy tdle icdans, P&B{W S QL Hsergons a‘glelulf‘rg? 8?&/ {% I&ch glﬁer the functional
and/fon dinbeogebidt adtivitnadf the rfolygeptide, edcBd&l BE,the polynucleotides of the

5-fluorouracil, 5-bronouracil, hypoxanthine,
presgutin¥epliohuani ne, 5-net hyl cytosine, and trityl ated

bagas sutb& iSHa6n ARboYics variants of the polynucleotides of the present

invention that encode polypeptides of the invention. Variant sequences include those



10

15

20

25

30

5 the nucleotide in a sequence can al so be nodified
and includes, but is not limted to, arabinose,
xyl ul ose, and hexose. In addition, the adeni ne,
cytosi ne, guanine, thymne, and wuracil bases of the
nucl eoti des can be nodified with acetyl, nethyl,
and/or thio groups. Sequenges containing nucl eotide
substitutions, deletions, and/or insertions can be

seq%ﬁ&@mereuam $18RbR bk randapebnkbe sl wmumﬁm deleted,
In the art. 10 Substitution of am no acids other tha

and/proigeerisped he n@éfrqtlﬁe%t%@trfs@n ibe iselestiBitedrfar paterel guclegtidescd tDNA have
a HaEE ﬂo%‘gj %Q@%ﬁn 19(9 g rﬂom{ﬁ'l%d %}F shhe a!i FQorour racil, 5-bromouracil,
contenpl ate |n t e scope o pr esent
hypmoaethtnleohmeﬁbakguemaml-methwoytomatt,unétrltalmed basgsi d !ae slaar meiety of
t. t he 0, _aci 0 '
thel Hl?&éolgély txﬁ dcl geglfjence %aggallg)hge\z/ Inrllog de£r18d3 b"%@d?% ?og% t %%ned to,
arahmlosts xyhatcae nmd }madmet dntaldditlloy, thh eadamma cfdnsmt |g1mamlne thymlne and

ook’ ofoBR rheaRRe (PR it S0HCHeRT P RaTh AP on g groves

Se@@hels doﬂtﬁinu{éenuclndyhdﬁlsﬁ:bsﬁmhoﬂlsl Idbl"e&@hst md/ommrﬁdmsrten be prepared

|tr | 1.i ne, dr roline, honmoserine, phenylglycine,
an‘f Hsé“g %ta@a@ ‘g‘:?%/‘ﬁ‘ s knpwalin ek nobut yri ¢ aci d,

a- apubtutis® REtayline aé’iﬁé dthef tiguml m@&u?é&malgc eﬁmp%ﬁamoa Graturally
butyric acid, -- amnpo butyric_acid, s-am ng_hexanoic

pregentdn agpolreRbde @Qélrfo}ncym&&ndare AlsgnfonerrdBed it th&cﬁcape of the

pre3eThvVRALEH. OPbON tpﬁ:‘:: nfn- nﬁ‘tﬁfall ﬁhk%onzﬁmdsrh%ﬁ\@l §u9§1tuted for the amino
sar cosi ne, honoci i ne, steic acid

ac16qj@fi,ar B W,qpﬂge s |1Q%Lﬂsgheap(gypqy ide hayéng the |s§,t§pwg;ed amino acids retains

sutisbatiaieny %ﬁh@ﬂn@@onai §ctﬁ/|1t2% e ?Jﬂ&@?ﬁ@e AReh aﬁﬁ{odaccms have not
desi gner am no acl ds suc am no acl d

beaq- srbstifyled.anFraonpiesi Qfsnowmtahymmoamldmmahld@tsbutamd natnhnnted to,

A5, AR DR O, DTG, 20

dlagnmlppsfrlc Roidt fremimy isobwyric @id, t%nmnbuhanamdw anmint fyetyric acid, y-
n .0f, the . e or. L

am Oev? g:tag?i k&%él?o nl\letngcilp F(Iglg %(/'grrnli)r%l) e% o% :zc(i)cg? amm? 1sobutync acid,

3-ageugp @mpmnm‘ aad,pmcbrlepelpei nte'vadfnet hmqmlr&s danmocq:ruﬁzmtl oysteqr ecid, -

but%#y%in g}gﬁgéﬁ%&\é\np ﬁ' eglg(ﬁxe céya ? idl%ntéhe II[? atYa%lgrtle faoro-amino

acifl® Idbngnen gmuioae&siasuc}nmﬁ mﬂ@l am_mwrmhﬁr Qasktipdlaatino fdds, Bl-methyl

and |d| Cbns i ve substitutjons ereb
amge %?b anigp atc &t g?“ﬁ(f“i Hf’&n“aﬂgg ér"i‘C‘éanaHB include
amBwi zd:ld%fha@ﬁlg @Anastszea Side€ ay%edFmﬂem@@oaﬁyebf e aﬁﬂn@%bids in the
wthin the scope of th

of. 30 he éggs class fall
profeip et pe oh (Greteogotprgh dorgs of kellsysrappehiorae ﬁﬂﬁ}}%\gamnts of a
protdie s&#@fﬁfe'df Wt dolybeplide of the bk SR8 afb| ¥icdhfasS@WRithin the
functional activity as the pol ypeptide that does not
scopg Qbthe Hvertig¥st i t ut i on. Pol ynucl eoti des encoding a
pol XReRY hel@s RAY it I RBANP! calRbfzeddiN AR ﬁ)ﬁb@xng cc:jlasseS' non-polar,
substitutions in the sequence are contenpl ate hi n
unahpeged pelge bagic.tane apidies éﬁﬂnsmatlvewbﬁwms wheisbe a polypeptisiy of the
prng ?Yﬂvgﬁt?onq%alv %tinhnagmg{) gg é%?‘%kag 2 ag)sf s%rﬂlgc%d %hn%noghgf 8m1no acid of
theahine elussa’aﬁl twntblrahe sabpé biae sub]eéf anbAeetuiQs.o lEmga:g;rt’empay;mpdde having

i nfl.uenza. virus of th .
e B 2 RF RSB EST O sl FHERE LK S e Pippepce e
dogeiohbale théwstitutior. NBolsuiicledfided @sbdifly b 9blybhRideMasIAR®8e or more

of fu
amino aclc{1 sutbstltutlons in the sequence are contemplated within the scope of the present
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5 or immunogenecity using standard techni ques known in
the art. For exanple, for testing fragnents and/or
vari ants of a neuram ni dase pol ypepti de of the
i nvention, enzymatic activity can be assayed. Thus,
an ordinarily skilled artisan can readily prepare and
test fragnents and variant? of a pol ypeptide of the
i nventi on and determ ne whe %er the fragnment or
a tains act vity.relative to.full-1engt
inoh Tobier B0 BESH el ot oGpiter 86 pPtecigelonging o cach
claqsosmmpemammmemk@wanym Befineti e TMOPE Of the
su ect inventiaon q al so be defined in terms of )
ragiaenty ang) vaFianty 8&?9 YRePdrg ob intluprgel viup ofthe Frrgens invention can

be gUnEﬂateﬁ hioisg s8aa4e REeBfdO kndWACin (RY SR hAPRsSP RS ithd ﬁgi‘égehé’e of function
exenplified herein. The sequence identity w

or W’Ef“@é?l}eﬁltibé%g sindad terhpigBeknosmeinetha sty Borexemplet Fartesting

fraghRHes SABIOE v Bl
agpr ef er a8|1‘§/’ gr esg{fg?]!e%{rl’?g%ﬁa&%ogp %ﬁggﬁf)%g “gv?rég“qa]‘%ﬂg?&?ﬁa“" activity

candg ggsayese Thyeran qrginary skitledartisiniah agaidily proparg an tpaefragments and
vanﬁﬁt@ o? & ﬁg?)ép g%e ot %5%%%1%'%% fgé élgéﬁ%lgg %%617 ih ffigsrr?% 99 variant
reta};m, act7\5ty rel@twe?t@ ﬁllY—&,ngﬁngr a80n-vBdant BalypdpBide.84, 85, 86,
ooiohiNelectes L, iolypioese R D il g fseit pf he subjec
invdgtibe san @lel é)ﬁmeﬁee<tpetenﬁs efimosespais@dar Hegity a6 :CEMmilarity ranges
T T M .
w1l]AyplsailylHe grdBGQhan GZI%,I’Ii:Bﬁblfabl@Cér@i‘@er itianaed, |rﬁbr§6f$fe%ﬂl§ gR¥er than

ok 1993 [ i ncorporated into
SO FoRn RN P %o Al G Areatr tam SpogBy, idenity
andBLéiSiElaﬁ@aéwﬁﬁu&@B cB€be ra@rs‘oosm 5W1§4h 5%, hs% %«'?Ls%sb 60, 61, 62,

63, E‘Léﬂeﬁ@ézs a0 h75e Rk 7&e@’r76d75pg§ Jants, g@q@eﬁéegzb S $34 86, 87,
88, _§9 antoal oo, gappedoaldsd th or bow, a%l%gg%&eé Q8 2 s@%@g%c' Emplified

Hed BLAST can be used as descr
hereérp %lfggyl)erwwﬁ pecified) gspsedyharein Begtt smn@gggdy aLdA(S'Eumlanty

of thoOBE@FBes LdEpd @&@ﬂﬁlu e@ﬁ{@ e£1g I%[%mt &ng&%sa%%t A&t (1990),

rograms _ (NBLAST an use
‘ﬁ(‘%ﬁ( PQ\IIWK\RGE’(SS prnde Altthal {1A9P B ctSuckn\ae rdl gaithml is dncorporated into the

| | t |
NBERO1 S8 SheRSH 06 SRE HOAELSRY 5, TGS SEAS s o v
Pel’fpmeyln‘mh é}mNEbASEqmwmessoemeﬁnDO fvedlenpiareil?, 8wbasn t@uences

t uen nder standard
el TR SBLER0 Y L8 RGNS et LA Sohrie
purp@lSesaGapped Q}IQA)ST ¢ beasel! atesiribed S Altéchglestal. (ST WA Sitilizing

condi ti ons wherein

f
BL'{]SO{N | d| glgﬁkg?%{ﬁgr@g{ Isﬂ)’/‘e 8%@1‘? BEramEiersfethp irgmectiye programs

mmsm&xmlm)tcb@bmeﬂu 5g NEBPRIRWebdte( TM) Of the DNA
hy id jnh 6x SSPE, 5x Denhardt's 19 solution, 0.1%

© Fullety IrYPntinEn alse reoatemRigtes Thesereplynyrleatidapuaplaeulese having

e u_Ehﬁ:s whichdR6 GufFibie i s
> 1083) : Iibieety RiindiBgous Edo%% By y%&aewf@%égs%&zef%@phﬁed

efﬁffb?%&%ﬁOd@fmédwbm@ﬁ@ton with ﬂlﬁbS@)@emﬁ ningherseangdaridr gringsnt conditions
and \VB80E8 Mo ds y(R/Ia‘ﬁpaltlls Yot %?,r [éiﬁ‘)ﬂ 9\% udd hfepelm Q‘V\glngen ” conditions for

hybridization refers to conditions wherein hybridization is typically carried out overnight at

20-25 C below the melting temperature (Tm) of the DNA hybrid in 6x SSPE, 5x Denhardt’s
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(1) Twice at roomtenperature for 15 mnutes in Ix
SSPE, 0.1% SDS (low stringency wash). (2) Once at
Tm 20 C for 15 mnutes in 0.2x SSPE, 0.1% SDS
(moderate stringency wash). 10 The subject invention
al so concerns viral proteins and peptides encoded by
the genes of an influenza vigrus of the present
invention. In one enbodinent, the viral protein is a

oS 0e 418DR! 0 §hdml HEhaﬁu&pENAf | PheSHNQRE BBeratdBerm, is described
mat ure HA protein conprises one or nore of t he

byftlesl folbawing formulpeBelipelar., p¥S):ti on 82; a | eucine at
pos a
pos ggt?gg?%fi%éﬁ%wm!?ﬂg’gg (tﬁ{:ﬁ@Eé l6t o B n;’a?x%d%%g//lé?{gth of duplex
in basbpdisnment, the mature HA 15 proteln has an am no acid
SEAYRIES er}gﬁfnl ca%:egoupasl\ﬁloss or SEQI1D NQ 34, or a
functioha dror I nrunogeni ¢ ?ragnent or variant of
SEQ(II)D NGvic8 it aporBEEmp&aiNE @415 nlimitenait herSSPE, 0.1% SDS (low
e %dlﬂ%ﬁ the viral protein is an NA protein, NS
s ﬁ?g{§ PB protein, PA protein, or MA protein. Vira
pr otRi nSOﬁmdath‘m-Jl(ﬂ&ZS fof 15h@inutey eift 0.0 SSHE, b&R1%SBOSt @oderate
enerate anti bodi es that bind speC|f|caIIy to the
SUBEHCEMASIBr peptide. Viral proteins and peptides of the

20 PRESBEct inMMRRhiald GadknRl \al E@tdﬂr&%d%‘épﬁd@éﬂ&ﬁl@@ By the genes
and in vaccine CO”pOSItlonS e subject invention

of gp deflucaric WrHsolchmparserti ipyrptiahd Ironh @a@oﬁlment, g i gprefgin is a

mak T HRACyr6@ 3P IR 2 8p &Y H8bodaRedt,Hhé Hﬁﬁ?@H)&' Pré€int J&ﬁ{pn’sé, one or more
capabl e of infecting a susceptlb host™ ani nal

of éh&f@llwng ‘edperipg e Bositiogdds a leupie 4t modtien Al :(?a‘iliﬂ%éme gbgosition
32%;OanldH UCRrRBink Wﬁnoﬁ Q%@ Ona %naﬁgéfngﬁfiecﬁ Bmb&dilndfD ﬁ% mature HA

virus of -any subtype in a suscepti ost ani mal
profsinips an amBor prad iserfueneenshawei in BEQ aR 18@: 34 oMBQJBPm 34 or a

|
ﬁlﬁ%@i E&g@r Lﬁlﬁm Eﬁgc 'ﬁ@%m{rﬁ eV 'G'Zma lt_gﬁ sﬁ& ID“%@ 3bllor %‘»E& ID NO: 34.
In mchemaemlNdlmm t.hNB/ll'aNﬁrOtm is @n M8, proteim, Nﬁépmﬂm,dl’]ﬁﬂmnpm, PA
o5 CMRARRIRE Vi3 Ry b o STLREAIRRL e
antgrdienthahbind epgditaly its the pdotciadr @gpudes tvlaam pl‘(ﬂélh&lﬁ'ﬂiZI&ptldes of the

S R T s T R T
d o} rfﬁhiet isubjmnhV@ﬂon lohcagems| dbﬁﬁ)osxﬂénsomﬁﬁ medtivds fiblx @&sducing an
i nes al so.incl ud@ dog articul onest |
g RSB S o e et R . PR Bh G PR ghgreptble hos
aniGRNR&N tauBing degsratos GWeéi@QSFheV&ﬁfréﬁltlﬁﬂ CQIQ %S uséBtdlindfce an immune
dogs, huntln% dogs, guard dogs,. police d g raci qg
lesa?ﬂg% BURHAHITPEES Wgﬁ%)?@anaégétypq s agugqsriblp hest animal. For example,

theeﬂﬂmeltmﬂis catt Bv@amHAtsuBc@béTBﬂ Hi SHza HiOHESF{s 0%, 20 H@' qmo Hil,

as a ghey ound. In one e O |nent an ani na

Hl%diﬂ?hﬁéf‘aeﬁl obH1erand ép Niesukhtpg ﬁleomzw,lNﬁﬂ}ﬁobTérﬂ% N8, or N9.
In &%‘Hﬁ%ﬁﬁl‘léﬁﬂ R HNebBLESEAS of AYeM b eusi Ehb6aiRRht, #R NA subtype

i nduce an i nmune response agal nst an I nfl uenza’vi rus
is 9T ox N& [my eneeifisrembpHimeantyran immugs prspese dwindied aghoston aifluenza

Vlrﬁglngi/ %15%%@ lI-i3lIL}8arIn MG dFRARRE hoLtnan%'gaq(se %I cf I Cd Canines include
_enpoai ) I nMmune resp onse rot Irve

wxlid_nm_svn _enC_Y é@mhs eartlimt sich asamﬂtﬂsec@btep,r mdeﬂbkem gCamnes also include
dogr?, Ir)]elr{lr(]:u%altrﬁlgdo\rlrlleggclz d(l)gr;f seu% or examp?e pure-bred and/or mongrel companion
dogs, show dogs, working dogs, herding dogs, bunting dogs, guard dogs, police dogs, racing

dogs, and/or laboratory dogs. In a specific embodiment, the host animal is a domesticated
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i mmuni zed host animal for some period of tine

subsequent to the imuni zati on. Thus, the subject

i nvention al so concerns vacci ne conpositions and

nmet hods that can provide a vaccinated animal with a

protective i mune response to a virus of the present

i nvention. As described herﬁin, t he vaccine or

i mrunogeni c conpositlons of "t he subject 10 invention

e -fre ol e virus,.includin .

dogg%% %%%SSEF? %hsglfﬁl Hac e|e‘\r/na g pygnimghis aB‘BWﬁq?fﬁ‘garb?ffech‘ée amount
of awi mmqnogasmd aonpopitiondef the qilespdtr invalties suffftgdnti@d NElucs ph iitamune

vacci ne ein a virion is treated to renobve sone

reSPBPS%ﬂngWPéﬁ*ﬁ%n@ Y&ys of heryengpry Bhe,EnpusepaRsgan be a humoral
andioP deilUiddmHeOteBhdnSe. AN a FREfRDNRLRUMSE, 40 rﬂ%‘irﬁﬁm@ Sreﬁionse is a

multiple proteins), poI @@ftldes and peptld
protgglive immuns fespanse frbistcapp fiprevieptdng Ordnmamémﬁmrﬁ!auﬁe@ﬁon in the
immfhiz8d Yo fanfnl® $6- so¥RGfHBE oPfimb @Iﬂ%@&t&ﬁ%%& HIRASL At BN SThus, the

15 conprising virus-infected cell "lines may conprise
subjfgf| IvpItiencalsq cppageEns, vasgiah donfpesitiens wid meghodg thiteeamnprovide a
Vacé{ﬁa‘i&f anfthd] %lfh a PR RRe ?é’sgér{w&)gx%' of tl{égﬂps%gﬂ 15%%9&

he subject” I nvention a enconpass

VI rAaI desewhedr héraime dhe oasdtimeu ot smnhmbgemay compgsiticse, off te subject
: HA pr rotein
ST coBSHES AR A AL L B Sl i, o
portaos df the pirag, mcﬂudn%)suhmdibﬁ) partieles (1nclﬁxhﬁg &dplit @dcciaB” wherein a virion

is tr%aterdau?c\er}é%{evs:g){n%f% 51{1 v‘é:rg]ﬁl;gcis ,ngrg pl!to?;Y%r@H%ggggw%%ltp?&Lgs and
macraagdednlan adsrhpl\iﬁ(stoﬁ hiu%[ﬁldjﬁrotéﬁfsﬁ tpblﬁééptid&s conpept hedell & virus-

the s nve For exanpl e, vira
nteifE ol o s G aliBHoR e, VA BO%, M BRN FqRgsitions
comyA€ag Mirds-in€RAEr A des %&Qﬁ%ﬁ%‘e mRpe QQP(hne)é\é@a{ch Nhi*e&ed with a
virus .and, others known in the art can be used
diffsrept VERH8%i t i ons and met hods of the present |nvent|on
25 The §athie N3 innARbYdHte J:&ﬁ’ﬁdsﬁﬁ%né’ sEtRIbehahv&BER R0 %ﬁ%)mpass

expr ess, conponents can be constructed ™ usi ng st andar

fecOg@H@P‘i Yrad Ygtaskase gonsiaein that sy kaeowwrise, for, ¢rample, genas encoding
HA gfli4 10K prdtdlg,

RGO, LR, 805 SOOI g o

and/gpeptrixpretein of mo inflagerapiims ofihe pressnt inventinn aiyongatdé viaal vector
{
that @g}{vl:;%segﬁ %Iléﬁé?e 5?&:‘3 rﬁﬁﬂ%c’%é?/@frlgg Cé)gl@t‘?tg:g ésn%og{émfpoalltjq% 31 Gt use with
the |5ybjees C’@M@moy bd@st@ampterl V3@l wactoisn dertc\@d‘pﬁ'emt bddm®virus, avipox,
I | a virus .or_in

herp\%/%é V?.%J]Ig% tcggﬁfr&%ci\&r Erﬁgm(é%ox SVHREROX, Wﬁf;ﬁﬁﬁez\gms 61Hd others known in
the priotac dlesusedt Withhthev acmpositiono ngnds infettods off tHeh@resent invention.

I nv.ention are arent. to rsons skilled in the art
ReoREID pOmRI P SR It oot il Sde b gt g fnstructed
using Bteaddrd @Rnetidlenghleerisd bicRGiucs BHh 1iANh@LA0 1RCIIERIASthe various

| east one gene or

reassort.ant L{)S %On‘prl si.ng at
vecgii GRS L AFRRTIOGS SR G| SR EhSopRetrdy B ioHempingtiemith cach
othek. NF& xhrBple AR dr) SmhBABLIRES of B aMinaPinay g%éc%lﬂlh%? 00T Chased

segnents froma different influenza virus o
consiiGsfavisg shiels plomkinle stainl apmmpeaenys, foldovedHer secralaryaboosts with

vacc‘l’ﬂer é&n&gltlbﬁkec&ﬁﬁ%%@ inh ENERET QR ogqﬁ‘f‘c%gét&?%rfﬁ/ {nrfec’?ed &l tines.

pr oduced genetic reassortant of nuc
Oth@flmmuclmimn prﬂﬁ)bqlewzth the vagsino torhsitione st invexitiit ar@ ﬁpparent to

persRIcBHERP g7 P P BulbERaRb e v RERE reser ieftin.
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conprises the nucleic acid of the donor virus. Methods

to produce and isolate reassortant virus are well

known in the art (Fields et al., 1996). In one

enbodi nent, a reassortant virus of the invention

conprises genes or genom c segnents of a human, avian,

sSwi ne, or equine 10 influenzg virus. A reassortant

virus of the present invention can include any

conyy, D&l 1rerent1di‘1LhQ§oedoﬁcé%ﬁé Hadsb @B 9900 oA fhidpth I RLEMe gene or

i nfluenza virus so long as the reassortant virus
gepunip segreent #f an elaféltenmmr@eqféhfo prege orictiere gifethe remaindey of viral
geg&n&r %%G% ?&%ﬁ@m\é' iy aocﬁlffgxlgﬁt H]?]Iﬁgfzgtwrus et 'n%n%dnnor from an

one I me a recipient 1nfluenza virus can an ,
infbguzarerus fliettaz a virus ofsthe Masant alventioac Rebssndartt vmas can be produced
bysfég‘%t{c]:erga{sgox{)an (%/tﬁné.lgltéﬂcc):fac1dcogfna :nérailngg rn%é g%&gss %f ts Feﬁlg mven%on with
nuclexrapm;d of mn&cqﬁ:ano rigfiluegzd @irtidend dliEnesdecting titno tssoktantoviens that

embodi hent , .vir. ol ypepti des rived fromnultiple
cofPrses aRe isteit a8 o5 R ABEP IS Vo & pisrL iRk Fepssortant
vir@s ere ugtidkroomMAce AaFeclds 1041 19996). rTIii oneFemtibodadiig)| #eassortant virus
epti des based on the viral protein from at
of *@dgf IR COIFPHISS SFes Of BEhonuc 8‘?gni1€iﬁ‘FS| qfe%l%gnmw YR S3fne, R equine

infludMLNieN ACRAssBRarE GTFRE BEGe pfbsé @n1véAGsH &8 indil&® any combination of
pol ypepti des nmay be honol ggous 20 . to one strajn or na

Yy
nulgipcics dromh lpRqrgandofecipigat atiegsd NBRY e Jergis thgeegsortant virus
coﬁﬁi'lié@ aBlehd on§ @%ed}%%nérﬁlcqgéduéiﬁ Gofid £AOAR ifHUREZ0¥irus of the present

1 nking poly es fromat |east two distinct

inveptiqy. rig one Pﬁ&&‘g@mte%reﬁlﬁwnbpﬂwa Higusdande ap etyipeipflienas virus.

ar enuelkdi, k the F I

pol ypepti dgelgmg)ﬁdo?ﬁ tpeogt ?)%E%n% aﬁr?]ﬂ %pgﬁgdﬁt fes\?ﬁligl {a r%tgﬁnﬁg and peptide
fragyeipty - gfﬁqﬁe cgly rilseebs yisefeph odering Munpasitions diccardi®g)to the subject

| o a c S u

me}JﬂSo:’d%g I?xe{):%ep h%cﬁ?\gxbt Q%ﬁ@@eﬁaaesug%n% et?oerg em!%lBQ s%%ﬂls can be
copbingdhuct emcnr&econmbsum enceare ozdfcdwty aacivate &l hogt milmaln I example,
poﬁgﬂ%)tudgseba{sgd 8§>S£?J slngi%?% ‘%nr}?o% ef Fea.litlt\r;]vz)gﬁ&el 3 %trﬁnns of influenza
v1res«pfrth6mm,:ht10prcam ¢ comphinedfinéek wscing Fhepudpredtides (lemylhal]neﬁlologous

of the. art. Vacc ine ¢ tipns of th re
o Pho o oSN O MAkct ROARGIce BENGPOGS Whose amino acid
sequeneas ideiieadstrorh Hoialhg & rth)ﬂ?tﬂllg nitpeptided UIn€ bCleadt itoho MiRfinct strains.
encadi_ng

e a nucleotld ence an_HA ‘
Proa?ﬁ%f%%fséﬁ’rmnﬁg St pe 383‘31’% SioHt V"E’ig‘?ﬁw’{h“{‘ l‘}é" gt Fppexample, viral
po]?f)q&lﬁéﬁ dnfV petided . calyb bl ogmttesized li@irgl @olﬁﬁgﬁhse sykr)lthgms methods

ar e escril pe

(ana 16@ E%}S n Va]i'allehI pclﬁgge\égdésgap'é Egpt?@r;% ca?tgal%ge poguced qising recombinant
DMA ‘ﬁ%&nlgl] 2. whdd@in AUl yiublestide dn 18t P EndoBink 8 Vil Pro®din 8r peptide is

|aSﬁ1 or a gene expressi on cassette. In one
exgﬁ%ﬁ%fh}%mst celhsueiuey Rcteriacyedsti o praviabiatcdhinepsudaheexpressed

’ prdidin Buri iR RITR MG tfbchﬁﬁﬁ’ééryfﬂ{esdtl'ter ed to an animal.

Vacci ne conpositions and i nmunogens, such as
pol Ypesinei eespasiivnn f] e cpressiid énventivat alsoainclpde kel imcleic acid

n t ent nve tion can. be
cor\%&%ﬁ[oﬂ@ gﬁ (#ar gnhﬁ%glﬁ ‘ipr{%a Inu9l§€ cEpt ABY e “TA T éf B%c?eouge sequence
enabidingeat HACanqb’oundsI\IAnpfotmn'pﬁsntmﬂ)mstﬁﬁmlof | the tp&ent invention.

MR S b R e, o RS Sl afioed 167 Sl in

U. s:mmggms, @]5053 B andbar,ons PHeendRECAdDEes hdinde Rih of B plasmld
a nunper o
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sources which are well known and readily available to
those skilled in the art. For exanple, Rem ngton's
Phar maceuti cal Science by EEW Martin, Easton

Pennsyl vani a, Mack 10 Publishing Conpany, 19th ed.,
1995, describes formul ati ons which can bused in
connection wth the subjec& i nvention. In general,

t he conpositions of the subject invention will be

e IR TR ——

in aimsbewm@ whfcha:s ddntigisteredfté ecanimel. adm ni strati on of the
conposi tion. The conp ositions sed in the present,
et WAL CARPaT 8 HnG8ERY, SpSh B PaleRes PRd ggeleic scids, tha
cani rvel uste, iff osccexiangel @vithl 3hé Odrbddnt SEVENtiSP! ¢, LBNGroviddll dith a
hdosa %horns Eéggh as taplets, pills, powders, |liquid
p %F ¥-aggept (ﬁlél‘llféloéﬁh u@ﬁp&%}ppglp send qompg@gg}ﬂl@eﬁﬂ in the
1 1hﬂérﬁﬁ§h b s UbiPiSted a&ﬂoﬁlﬁfgaM§ kdd¥oh PhEhEdS 86 preparing
orm pends on the intended node of adm nistrati orf
Phaéfﬁ%"et‘ I ecipl eonzpgsitionnt Foymulatines are gapraibed inodtaihinspnumber of
RIc@ Atk whiD ghoise |
“magceptablewcarrlergﬁgﬁgﬁgghﬁﬁgkﬂgqa% Eﬁ%@gf@%g§mf?rexmnpb
Remingign’s s Kirmegeitivat h¥sience . bERRDI ;ééamm Easton ePennsylvania, Mack
Pulﬁil'sllqu gt)ﬁ’lp%&f 148 gd ﬁp}P\ﬁ’; &chrﬁlﬁ*g f(?’%l?ﬂa% 5 l%p,ltx cernolg] usec%m Cé)nnectlon
Wlth ﬁbﬁl quqg lnvmlm aln gérleral,ethy ammbosmhnﬂaztf hhé sﬂyéd‘t d)mledﬁbn will be
[ I ns esi.um st ear at e,
S04, 9N Qe R R S BLIEL, G 0 St
carradr Linrordsey tcsfaarlxt:hg: eﬂ'ﬂdlveqidnmﬁd;tﬂﬁbn of &ferdoﬁ{p‘ésﬁ&d The compositions
use((ii nl Hx% Jtréc’sem metﬁ% tct%ﬁzl so%ﬁ\}g %%/ ag%yzo org}s %{% tuI gr}(s),r eogample

T] unogen O
sohﬂmpﬁ}«lsslld) ﬁndilj@tﬁﬂ Fosage GirRs] @Bﬁ 8s tableR Tbl‘ﬂ@ \NYoSudeRUfidd §olut1ons or

servatiyves and st ab zers., rovide for th
sus B Uorsl . GrecEhie s qug b SPBoTn e s Pod he prefeme form
depbinBr apetit i idtentié®AhIRNLE JARASBEEH! Arfaakhe%iﬁa&sl %bl%ﬁorpf The
t he |nv?nt|o w | |- advant ageously conpri se ween

commRE PSR RS bhs icludp gowspERIehp Bymaqeuaibﬂilym%nﬁf}ble carriers and
dlldéﬁtb @hhichQle kitRvi BTG ARMePn tht TURRYRHS rQ& &fﬁ@n’cs for use
ght. of the total conposition inc ang carri

it &é‘?i?"t Pepldoprmetissenelnde, brirainpefdimiteddompas, Ealmn,smksflncludmg
mm%{ég C(gld Bdﬁtgégo\l/vle ﬁiﬁ?erﬂk%}‘ol \?m%hllﬁﬂmeh %eﬁﬂ? P %Fgagdex?i‘gnsb ymagr{e?,'wm stearate,
dexifasee icplbulese, iSwawim sglshan ata@onaypl gpdeirgl, hm&p!ar&&a‘}c}aSand equivalent
mﬁ@gg&f ] r. suspensi on

c s Vagigeﬁtg 81r9m?xrﬁ}rr5%] 893118 og méaye ag?ﬂmhu(fast ons g arinﬁmglunogen of the
inventiameqn atlmtompslsc arspatswblagem tpk'oteimameg mbﬁmmu Ibatfere pres@Adtives,

nk tlcaII fective
and sﬁaﬁﬁ no I ml%eaf%r the gm}nésgﬁab ?1!? RS ﬂ%sag?ﬁ h,gnrz aﬁ@éé]ggapeuuc
treatmait, 2ﬁlarlaahwn¢a$tdb&tploﬁti01ﬁsabf lig1 $nvletiorl wfiﬂlratdvﬁﬁhébusly comprise
i on can be readi

:
be“gﬁacc?)?hﬁnogg/ g%g FES (TG et Whdy arsieht g g4 imrgunogen or

- imn@umdgak bpel yp ﬂ{éﬁhﬁdﬁﬁ 00thelttel REPSEHEN fn@l\i@iﬂ% e LANIRLRO

be rovided in the form of a nultiple antigenic
P A&CREPS BBMEegegis conpRBtionseps dreagubisat ipFertipp can be prepared

by Iﬁ@d&&ﬁr@;ﬂ%ﬁ kBé®n imthB 8RN FILSGHPRE thel Ac A AT L A8 b eV are typically

constructs utilize a core matrix of 1ysine FesPat
prepgrrdes ihecdablesue £ hwd @Qipm(lm ooﬁuspernsmmru’ﬂhngmcme €r immunogens are
dnZHAEABE Ml L]
o onst rét%ggm%ggﬁgg%% |ﬁ§w@ %%ﬁ%n%ﬂmﬁgfggﬂéﬁPdlmnmﬂﬁaS
willj hmhmmemwly ctfective apd ﬁmamﬁikeﬁldh the recipient. The optimal dosages and
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adm nistered in a vaccine conposition in accordance
with nethods of the present invention. 1In one
enbodi ment, a MAP construct is provided with and/or
adm nistered with one or nore 10 adjuvants. Influenza
pol ypepti des of the invention can also be produced and
adm ni stered as nmacronol ecutzar protein structures
conpri sing one or nore pol ypeptides. Published U S.
adRahiGRdtoNPRtté SR FdraNpddea 042 5/:0809 8P ndesipehORSmIREHIOdS be readily
for producing virus-like particles as a vaccine for
detesmingé B¥ & peiserEkillsddB icditng to the net hods of the
subjpegtidek NG dﬂo@fbepttl(ﬁ@ of A€ phdEnt 3 Wndi AR ABSE B g)rovl&’:d in the form
conposi tions described heréin are adm nistere
of auulsipls ditigetio perfidet YprDadongirushnThe prepagtionef MAP constructs has
beteﬁ/ gés‘éﬁi)édym q‘lﬂpﬁ ééatl\ﬁﬂP qglgs%ruct]s Rt AR E%Jrg ﬁ{a'tr%{eoﬂgﬁﬂé];emdues onto
manner to ce protective 1nmunity agal
wlsdb gudfign totrad @nipemorogen fagec $yinghesiaéd va@nd’qbsft aly1988). Multiple

Mé'grc%%struc% g?c% onpa9 rlégwﬁx%t s’afnetol?e é)rgxgti JE% en'sscaan geagrleﬁared and

I nes ones ni hes,
adasnistered éis a vam;podoe@pmamml inf ammdanoeanthrmsthadssaf the pﬂesmhe invention.
dogs rticu st C
In é’Q‘g %ngmﬁlﬂ}r &z 'ﬂf/ & Prﬂ%lﬁgf? with erb(ﬁ%r aﬁ?%wstaxg&swnhs% or more

adfloasts. m‘mkmzagao@fpgmdeh ef tit hryentitdgsin alsume Ithgiudﬁgahd aguhadistered as
dogs, | i ce dogs,  racing dogs, and/or bor a ory
iR e oot TR R e BT e TRra) “Fblighed US.
PaEROBEHIiRASEUSAWG/00890U8 RScridedheRbGUBHproditing Mﬂﬁsﬂllk@ Srticles as a
or, |£ﬁggwgens are typically adm nistered parenterally,
‘mﬁ?n? P&, YHor exanpl e, either subcutaneously,
i Nt RPedingoeRk |n¥ethd€lrs Jfthe W%@ﬁdl% the Ghdd®e and immunogenic
suitabl e nodes of 25 administration include oral or
oomg%uw%ddﬁsmtéffi rhgtaimare adaniisiered toHusezRERlp hestsopypically canids, and
mér@%@ﬂl@%n@%@cate@cﬁgg@ 1§taﬁre@f§:ct§\§é Ao biBafter 16 3%duct Whrtective
tines, with an interval of one or nore weeks between
imEaiy ARk paseqpeniohallgngpeniafcction plehe pegybiwivgs. flgrone gerbodiment,
thd Mst h@haPRA LRAS tCﬁfun@Q{ﬁbﬂH@ bty gnﬁmdQ{ megtli@caYlﬂ{%g ' sﬂai Y'wolves,
I nrunogens are conte 8 Se end
coy ety rasA tfoxss. t Raningsr ds;q ultCitxdneiogam@mqméarbadm@uc aloghwtsh as, for
ex ure-~br / re 0 <ing dogs, herding
Qﬂﬁ II'J% RE &Qaﬁcf&ﬁh%ﬁ B0 x%{ft)aﬁm % %HoWﬁ L NTeGH ﬁg g
'n 2 vacclne formi I nattival oF
dog$ tlemting €dgy guag d@shp@ls:e kdngwnrapmg tdogs, aanid/ot Flaboratory dogs. In a
specrlé ég.@mgo 1Wh Otloshea ?sgﬁuﬁa dé gfc{s C&:%tgcgﬁe?eckotgo sucrh as a greyhound. The

vapaneafdrrlnmimieggnd eare fypicaiy BMmFBtEedftbj)areﬂMally,gi’yt injection, for example,
t enper.at ure the |i

. The a t of.
eltg%ﬁ Faffc}“gge%ﬁlg t o PF{jg)nﬁﬁﬂlya Qy a@gﬁrﬁ'éscaggé' mﬁerz suitable modes of
adtiénigttdtipn beelide otdler naagelndisiematiabo U@uﬂlylthﬁ@addihe& e tthmbnogens are

,..a nor e .usual |y bei ng from about . to ab
adgg ?fegﬁ%wwg@@’eafl ¢ Giacniie B PR one aﬁm%wa%stbetween
cadl Adiginisth@st edowdlel, otlhdr @@%5 m¥d for HeUahibYardosdosten adhi@trations of
about 106 to about 108 ce er dose, and nore
the, acetney OF rr@mm%s%ﬁlresc%tewéﬁtf 3 guey fepsnd opptheciupgment of the
pr&:%ﬁol‘?é?%ﬁd th@%%t@ﬁi%#ﬁﬁst Qrpmglrl% | {faRf, PEptide inmunogen 5
in a dose for an animal can vary fromabout 0.1 .tg to
10000rvg, angr viaoinfectedgcdlls E\O@m@cm@rforrmﬂm mygb¢ anactivated or
. Qr t 75 o
attér?t%gardq?ag n@&?(%ﬂ é(gé\%ngl? {hg é%te% ﬁ)éam 6%nq-#% ev1§1ilsgand 1nt5ected cells can
beahaxtivated ot hgermaicddly axpcwira/ionpardfoenaddehgde, formalin, phenol UV light,

elevated temperature and the like. The amount of cell-free whole virus in a vaccine dose will
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An i mmunogeni ¢ or vacci ne conposition of the

i nvention, such as virus or virus- infected cells or

viral proteins or peptides, can be conbined with an

adjuvant, typically just 10 prior to adm nistration.

Adj uvants contenplated for use in the vaccine

formul ations include threony) nuranyl dipeptide (NDP)

(Byars et al., 1987), saponin, Cornebacteriun2
usulk GPLet Frue

?zﬁgﬁ?zrﬁggﬁnﬁnﬁ% or b tga (%uQS &% 13 reo‘fsuﬁgﬂéeé‘@ frgg about

0. 2m10e4b)wub2 gt hEhe a@pgwﬁmtvscmu foriletidne compesing Viustiifcted cell

hneg%h nglf‘al@ r&gnt\é% flnrll %gou(t)f 0‘t ﬂ\ atbﬂlétulgk Fecliflﬂlﬁzp \égsgt iu%nmor% lfx(s:g]ally from

aboubﬁwx éﬁfpb abem 7 ox 10/se lly\pérhlosel STHe RoBRMRIf @EIteih BY ﬁéﬂtlﬁ@ Ilmunogen
ina OSCFOIQJleC‘t nventi on al so concer nS antl bodi es "t hat

bichd S peEP e &1 XY 80F a5pH0eh ke 19r10800 peor pbratt d ety 8000 pg, or
abomrlé)s@’tb 100w ﬂgl,tdraﬁout:%ﬂhgk@@%(ﬁﬁ% of aﬂokl‘é‘s(w%ioeﬁio JgN¥Evh1 M6 250
|

(gde nonocl onal and poI cl onal  ant
”g’ %1% 88 PPOHLC SIBr-@8e eI o) ¢ etq!?@naémcmwthﬂsd@p t he
SUb&lﬁﬁﬁmhﬁbg@stlcQWaé&ﬁe C&H]SH%R oﬁfbffﬁ th@ HveRRsH S5cn WO Lu% (o virus-
E“(tjl es and antigen binding fragments theredf ar

1nfe9t6 @61 ﬁﬁ‘labf’@éem%ortmh@e@@rhe dorpbaxed ivath. anTduljis/ant %lcally just

et T L e

threp BN @E‘?Ptﬁé (Mé:ﬂ)él@ﬁars @i tllh 1288 saponhmb Cormebieérium parvum,

Fretid&he f ul fl uorescein or
el ol R oS S A E A e of any of

thespee th Hetietn A oﬁ)ghp@gvfmtsoqwdﬁl@ fordest edith A nddlitbds and vaccines of the

0 L uenza yir f the inventjon
subjectenio G0 e Wl (GRS ht =iLRnd 3 ermalethtprise wit
the Silh]ephhvememza virus of the present i nvention. The

ention incl etection of th
or ABE A e Bl S (Pt b0 S exgrigiarlbs@rmrreein or

peptideafttmpresantialentibh.e And&id@s’étolfﬂﬁ s@bje& 3 eRBor REMHERBRodIdhal and

i s useful nose canine influenza 1n an
poly@logzﬁn%%mgoqy C(tneﬁ;(ﬁltlopﬁl %I%ﬂ‘fi%p’*ﬁslﬁlaaﬂbm cgfﬁbmsg@eqthgventlon are
monabibhaltgntlbﬁdldet eWMIbRE akthRdRE 0N 0§it1§er9fb11ﬁf‘n§“ﬂa%|e:ntp atﬁgrgof are

o) I%e? rh@gw shing | evel s of caniné influenza
contgpleled mhb® Pissent ideniiar i Thosi far Smels: powblorntigen bmdmg fragments

lddhd?ah@&lablaﬁd&@eﬁftﬁ g e. | n
inc i Od%nt ﬁéedrieglgs; ”Rﬂi_t?}b?dfe@ of El% dm@Fﬁtfgﬁ can B2 qabeled

. h dg B’lgn m)nl torin
with 3 dstecighle maiey -pyeh ag ayﬂwess@tt asildcyle (e. geﬂa@s@nm@raﬁ enzyme).

C amMhd) Sulljébh |iHeRAGSN 'a&lg @I BletholiE 8 E gbrrqg(gsét}o%] efgr Qetectlo}ll and

to detect canine influenza 1nan an
identildcation g gp igfluerar tyiraalos thof mvamoneandrﬁ)f dbIAGsIS Gf 1nfect10n of an

aninfdl %ft@ﬁl@ﬂﬁﬂu&%g’{rﬁ?&} tﬁ@értelse% mtverg 8 Fﬁg%nse hlﬁf? [9 t mé{?ﬂtxﬁaplg:lude

al so permts ear IOI’]S
detegtign oféhd preseareds Cztmnel infliignza hie aslﬁblegldalczq‘amglesg@,ﬁ@n ABEAl. The

o intervention f ~eatnent_options. In
et ek R L Pl ofehosh oo bapposi an nial.

In tupy, thid mﬁarmam@mamqmmb tﬁedblnfyl to BEEFARNBE pfddhoRs SPA bR based
i1l animals,  including

| ar ge. nunber
on d{sgn rl,rsgl}nlgnl erl%%ﬁ ¢agned aegreseahgver itimeg i ¢aglrssist in selection of
therapactml dpefts dnﬂ teAEn DA B RLimaR 4HRL J%%lgt of 16159 ?orR]fgetﬁ%rQ;t)y The

ntion_invol ves the collectiion o ol o
meﬂ’ggﬁgf’ PTVidh the ebidity tonestrblish ecihsease af cammmmﬂua'ﬂm in an animal
teste®i Ol ogi cal sanpl e may be any
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bi ol ogi cal material, including, cells, tissue, hair,

whol e bl ood, serum plasma, nipple aspirate, 10 |lung

| avage, cerebrospinal fluid, saliva, sweat and tears.

The ani mal test sanple nay conme from an ani na

suspected of having canine influenza virus, whether

or not the animal exhibits sggnptons of the disease.

Control sanples can also be provided or collected

f r ofanj;y m?'té d&@&va@mh@ lrmeﬁza%? aPhni &ame%ué ﬁséégﬁe&t%f outbreaks of

Addi tion controls may prOV|d g., to reduce
catfigd Félupegi inj d;ﬁfe@nﬁgqfoar@éwmlel@aatms rTél%irﬁ@mathg algpcpermits early
detéce[[ fs¥> thf1BhseltDE A GRACHL e 1&/&&&? t@ﬁﬁlﬂythé‘gg-gﬁfcﬁf Aidade, and allows

i ng canine intluenza us.  1n Ititon to

earrusetrmvemngn tfdiretrq@tre&e rweomsr labgéitior, lefvingahis riafoirmﬁtianeavzi@ble can
PR gefon B PR SRRRa B bt Prg e KRR ot Himats
mclluaiﬁﬂgwemaﬂm mes;cassmpblmsarﬂhﬁawﬁblb,manmésel c acid

ot bty & R Af PBRE G oRI L BTG erlfgon of

&nggmple ot a te%Qalﬂ@llaD GuchOfs 22¢¥yiine! M@k biological sample may be any
characteristic(s) an aninmal . Miutations may al so

Oé%afsaém&fgﬁﬁlnéww}fqgu@%lfaﬂssw air.dimRIopd $7rma Alasp nipple aspirate,

Tur@Na@ gé, Radebro@Sind1 FIURE KhiwaSdvie@Cond\@us. OF t 0 enabl e the
virus to infect and propagate in a different species

of Abf @aimal dest ample. MRYrcoigafipmean gyimph supFerigd ffahaxing canine
1nﬂ(1'eﬁéé5vnlﬂ§lszvﬂ%%9 01sllil9\@ﬁb drPmhikBiGlis ShlpREm Ay tH@hﬁeﬁ@ dControl samples
humans. I n one enbodi nent for detecting an influenza
cary plspbei prozidecunr rrallecter] digrosnimalssknopm foabe ffeeaeieepninp influenza.
Adtfr A Yokt | hﬁ? be gr@x&% gyald LyuERRAc g@sﬂﬁze A ¢hike SRRHR results,
transport to sting’ faci |ty, appropriate
angvesitn et thy eEfagsnés Indtho psatyoary activslyi @ctﬂ\g ¢mgleusﬂmga: A virus.
det gc S a I .
Secfr% %cﬁgh&éﬂo &&%ﬁﬁgﬁ%bprgs%me (%rrﬂbg&ec% %fﬁg&rglﬁg grﬁﬁlt {11221 ﬁrlldblologlcal
sardplc,eﬂ:tt—: ehedst o1 detocftlom vsatfl inntée gerstiandirodetectr motatibes & canine

CI %Svﬂ]sd/sggh\/i r | Ssoilatnl cr:]mlanc cfel lueCU| t gtersna arreseut rom the
“3Kén duri‘ng fﬁe St''3 ays a 4 ﬁsét I Nl f

en\sgomkmnslrugAtrmmbm g@ﬁeticylpaﬁplﬂﬁtldﬁ@ cﬁpﬂﬂxams m;me, change in diet,

uitable.to nos Vi.r us .i ns of the upper. .
oe P B P R E C A CP- UEORBrops HH s o Grine influenza
A nagadms yaRtannaso ﬂhx’grthi’tgﬁa%|fo ,effé&ﬁﬁp bﬁf@/ﬁ@ﬁm the virus to infect

I CE TN I M

virhg he8 Beanehoivh GCRiEEE Qﬁeﬁﬁaﬂnﬂbﬁxﬁlﬁiﬁqaﬁﬂfor med. 26 In one
enbodi ment, respiratory specinens are collected and

t r alfs BB CBgofipent dorfletggting; an, influenzas wigps: inap apimal, diagnosis is

facnm@@ by Ghe BHERoh NGt high-GualRy isfdBBIMR! YhelrOFapld BadB6@UE Y testing
a wide variety of viruses are comercially

facsl% prgh pROTORTIgte: | St RLes thebdrerdpboraiply tedldegd t BINeY ahdpwrdetected in
sp JTREHNY %nt&iﬂﬁ%l 111{%5%3360%99 DR YRR88hs. SHERR éﬁg{bd e%&sggcunens for the

transporte Int ewrustransport 5 medi um
direct dﬁmt@n@f Vaalta;naggp@nd/onﬁm numgic gcnlgan@fnr ofruymsalation in cell cultures

are tgltdéﬁ &L?l%g?{mg trﬁ.bﬁt aSngal taqt;g% 81(1]set Qf th{l? tmmré f,&an%trr{bgrn ofvtypes of

spedimidnb i |a1:ct judtsbls ¢ Hiagsos8. vixrus Irﬂfecgmnﬁ afiihe Iuppa*u‘eﬁmtamry tract, including,
sol (50 d 3.2 anphotericin B, (250

bR B’ Bel Rt e AR PRSP rg A sl wash and

thr&dt 8tvabs, ZIRGad@tiohith tsvabd, @ﬁnpléﬁ&ﬁtbssﬂ@&ﬂ"@ﬁnn S bedBken, and invasive

sterile
procedures can also be performed.
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saline (0.85% NaCl), can also be used to coll ect

speci nens of respiratory viruses. 10 In one

enbodi nent, sera is collected in an anbunt of from 1-5

m of whole blood froman acute-phase animal, soon

after the onset of clini cal synptons, and preferably

not |ater than 7 days. ? gval escent - phase serum

speC| men can al so be col I ected, for exanple at about

) i men an

L4 53 oS58 Gl SO By SR SREFLABIA A5 il o

VIrusetmspcm meﬁﬂavAr msdsr iofi neediaetiiatr aé lsaztmfacmny fa@sthe rdcbvdri of a wide

nstances oI l.ected from
BB R A S BB Bl i Dt imeny B gpdded . anspor
meaumayNasmhcoe masohelyng@h Geass t@Nilko bbitaREsael Yn Qlie virus transport
‘?nnua(!r)‘?fyu‘)ﬁ‘t Of?t n| n numsr ous sanples from a
TGRS v AR DUt mgdivey i 49 et of Yq%bmﬁ&sm breth apd @ gm of
boviie allﬁmlufl)fracﬁ@ﬁul idileﬂ tOS@aalstiBéd WALEGLI00NS, ARRBIOREs subh as 0.8
se or resistance to a_ s

i dent. f
ml pirgattie e ltEE o, 0eme PHIbEd et eriginu 2590:6mB can also
be ﬁﬁl&@oqiﬁe Q{edhﬂﬁ? iPpefefiMy stBYISRl 'b9rﬁlﬁ:é?tfbnb q\I#aeQasthgs qgéhec%l sterile

8Dr esence of one or nore pathological agents I
Sah{l%@t SZaliptl, wpalee 2a ussd tﬁmﬂechfmdmmh@s dfaeapiratofy ‘eaxshs

patih QJ'n@ Qhﬁ)@hlmeﬁg &8 is 28 ecﬂ:ﬁtlﬁgﬂ Ao fléjgii ﬁgﬁll 189 % whole blood

pat hol ogi cal agént can be use
from japyi aceig-phase anirnilb sehy d&salyesonsﬂcéfudhmmgl e;ngmfas Iainﬂ lp&fferably not

b ELI SAs i ndirect
frch R0 DR Erp SRR il sE) sneri o s iy Collires ot spmple
at ahputoBt ﬂ%’ﬁmj@t ghsieh af ispmptohds) &myﬁecuﬂad oAé HearsafuBlfart detecting

re nethods can al so be wused. Positive
ant1§&ﬁ¥% gglycr 8 lﬁjﬁ oLrj)f UFtRer 3 |n§8tﬁ$12?tﬂoél& *Usi ng
i nUnseroé Insenes campies aiaytelcbll@ddt e ShdBliduatbniRgE %)éeer period of

t1mérr2%e % bggcef O rciag,g%ngcér? %geléﬁ]uérrscg Ipag %&g ant%&u@ ](rg}r c?rg%g;ulal%g Obtaining

nurrmr(mseammaalﬂrohﬁaru&Eldmduaﬁuﬁhlam&oﬂﬁeﬂd&%ﬂﬁﬁe Bt the %E&i to verify
not pol ynerase chain reaction (PCR) and

limted
fesﬁ“évfé?flgm : ‘%ef%fﬂ%ﬁa | P04 o Wmtifparsnosss &1 pwistansal tot.f rapecific

treatriSit, %, g. aaméleaﬂdaﬂ{etdp@ﬁtﬁc\/c&u@UC| ease protection assays.
The[r&g are co rcially available test kits avail able

PRERIS 1R %P’ﬁé@é%venm caghtgnise fo detpakEnpresence of one or
mor€ Yiadh61ogical agehs n§ g ltésﬁsa%ﬁi’@ﬁorﬁtaﬁ Qn#n%lo 1,PGR t}lﬁe' ltev%l Py I%ﬁlglogmal

RNA extraction kit. In one e
ageRft | fApy athod @ﬁtd@iﬁéf@}g ﬂﬁsa@iﬁfomgldab Ageat \¢arr lbs uged, uncrladmg, but not

hmlﬂardoﬁcﬁ' AhtiBhdyt R&al VRN du‘l)é; L@?nealuﬁceg cid c1)-4;1‘1%10s.orTJBen(%l argseag/% @ESAS) Ny

anti body specific ern
indieqt; e fuprgseents  gntiboly edIFA)n 1asts;t Hemagplotickitimgnt andan inhibition  of

hem%%%l &QXn %H@Ca{sge{g% J.n%rwgsq? lcétp rlgﬂggl nc&Lg@Wregélgr?xp&ﬁﬂéso be

usedy a&gi’uvg pul@rcmo bk durytreg ebhtlﬁeelgjsmg iminSnefioadsb@de HF @M @Nures or

-HIa?ﬂag'B?#he%nﬁic [UsS gr viral protein is isolated

rom 1aé‘ts are then screened for
bi el bduitiont nﬁthoaﬂfoir Ha@@tmgmﬁﬂbﬂcclaﬁldt(DNﬁ orﬂ?@Aﬁéﬂbr%t%M“ch B used.

NP, of a virus of the invention n ‘anot
Sucgl%g@fim ude, but are pat %WB [t p@lylme@qsh @halamapb@;ngCR) and reverse
tran€oPiptade (R'DEP@@EH@!S%}M k&l ahkadsnednd &&mléﬁv@@k% ﬁr@%c{l&eassays

serum screened for the presence of t
Theys; a1g) sommersighly availableotestakitsi avaidabisf toteefornm vieest assays. Four example,

QIAGEN (Valencia, CA) sells a one step RT-PCR kit, and viral RNA extraction kit.
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10 exanpl e, an ELI SA assay can be perfonned where the

plate wall s have HA and/or NP protein, or a peptide

fragnent thereof, bound to the wall. The plate wall is

then contacted w th serumor antibody froma test

animal . The presence of antibody in the ani mal that

binds specifically to the HA and/or NP protein is

indicative that the test animal is infected or has

beenr i I [ fg

e i S Gt Ind il HADEE o apltfod) opkilfio ROPE s or viral
prpiamtuﬁltlr@gnvmtlomghm spesifid etnbedimenthyn a:tmﬂaedmpmlﬁg fortandiA protein of
a YIHJS é)?’nl? 5 g%t@)glsis gtzlgﬁgﬁf 5y F}{lot eg%Irrt 8%‘8% %{Shtg.n{il?o ?emftéc‘ for an NP
proveintdisy) viadst & tharim&ﬁh(ﬁl’ais ussd.i i egitabld shﬁfp&r, eucﬂ:nﬁd hoditks nasal or

can be detected ipn a ood test f orme

o SR L L EA 47 Ptafer R 2 il ARy G b AL prolipds isolated
thérefedi® S Thélbiralt dogdofi®id arefthdnheredh&ieRs Bmdﬁgmflaﬁ @ntibody specific to a

anti bodies_to canine influenza A nay not indicate

Profeiat sk as 3§ 1on N1 o e Yirus Pivias Hrvs&tm Inpgnothspempprimeny, a serum
Saﬁle@ (sa%ther &ﬁﬁﬁo&?&bnﬁaﬁﬁﬁg wnp;@msadbsa@néaeﬁ@lﬁ% #fima] and the serum
. ti

y assays include enzynme- |inked
Scriem?drf@rs ¢ pessienca 9 agiebodEthabhigyls to mprotedt of 4 vigusrad dlaceipyention. For

exﬁﬁ}%lb bAOYT ($ £ Aks9SSAYSe p@Rfimed et he B - witlseHSE @PA Yand/or NP
i body testing is done using nultiple assays, for

Prefgiangyl @pﬂlﬂsﬁzagmpntl thmediobbuicia thy walhs (The plast well is then contacted
AP BRIy ko S Rt in

spatifsaly to thediA asd/ay NPRirdtSiA is sncb@nsq: thet td test aniprag is 1nfected or has

el an | FA but I FA may be

beff mgﬁ%gfi %ﬁ@nag,&gﬁ‘ge%ﬁﬁ&as\%’ gﬁf%yfb sgit mvleﬁ‘teb%st ern blot test

( V\,hi[n: hnel &nla)dmtnmﬁ thpeedsthce df eas;ia)hodx@ncahhgant Bedetkated Hyrdetemumng
the p%xesepce %r abrsérgzg ( g @{1?0#1&3&&%1[11?&8% a%eélg dnéd 2(\(;:{%1&;[ r§a1gﬁle It can take
soiat kiSk @rg. rﬂoEﬂns)asﬁcﬁyan Smad i aifecrad b&fockyarhidsdies tasbedetected in a
blqoﬁatF%EZ@nOf;?g glld [ g?q%gﬁgz% *;{ﬁ;!?’]aég{t ij8ﬂ£n|§g§ géagrs Velvgllil after successful
treh‘lﬂﬂfag@ tHé tdiRedse.on 1naﬁigl antibydi&ad chenépifiaeiad\ indy Aot indicate whether

ical sanple from 1[11 ani mal , using chicken or

bi ol 0
thetlﬂgeﬁ% VEFCHH O SUBFHIE BINGRASTr | bed (Burl eson et at.

1992htibety #KeiEataneilsdbe .doAd 88 )fluid(8). Oﬁﬁtl&fﬂ?%‘siﬁ rlﬁolucﬂanenzyme-
,|nfluenza r an HAE)Eégteln or. peptid

linke, SRPIRATOTOSNT: AR Hd dS Ak Hn%leﬁ‘éﬁt“’@%i:ﬁﬁq @lt@eﬁx éan@ssays and
W& Blo(@ r Pﬁa‘férhlh? %tlb&qeﬂng ‘?éjdon‘é %Llh% nfuﬁ%@ asfsﬁy%nfoﬁ Qxampleo ELISA

ani mal , such_as a are then a
or [ fallogied dunVestern é#?t ﬁm@bm@sww Icalhbq d@ggn attwmiteé prqcpss using
t t
o e e A SR IRIRLEPRTh i Bkl 1S4, iy considered o
marp tilipble and epirate assen tidarldAhbutdfgl mey batsedrif ERHiAistiadavailable.
th I n ont enpl at ed wi.t hi
Thé Wg%%}ésbég%%sé( e pr éggg n gre tg?ll? qes?) “Thf 13%?) o%ongfmaalp animals,
palamulaﬂy tlmamthat bave hesteﬂepoeﬁm loe tordyrlins pbsifiveqlaquifodal)én an ELISA or
IF‘%I rus froma sanple, such as a nasal or
%8 bharyngeal swab. Viral isolation can be perforned
usi r@hatanidedydbase®tdigdbat cai &k wekd@r defettidmftibfl@naddirus include
i nocul ation. In a further enbodi nent, a nucleic

hemg ARt AL ASsi b HemRB g RonRRt Y Figbectetegted in a biological

sample from an animal, using chicken or turkey red blood cells as described (Burleson ef al.,

1992) and Kendal ef al.; 1982). In one embodiment, an influenza or an HA protein or peptide
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10 virus of the present invention. In one enbodi nent,
a nucleic acid sanple is obtained froman aninmal and
the nucleic acid subjected to PCR using priners that
will generate an anplification product if the nucleic
acid contains a sequence specific to an influenza
virus of the present invenjgon. In a specific

enbodi ment, RT-PCR is used In an assay for t he subj ect

of tMd {¥entidnNis Qenﬁd\ﬁ@mlﬂhfd &6 Pe Rtalt IE%g L&al oa%{g?% lg% blood

is used to assay for an in uenza vir
celly REMfrosm an @omRal, RIchRER bardchre theh addede Iﬂ%ﬁﬁ’b(ﬁﬁ,’tth (Hiﬁxs@%éent then

hav d b S.
the th@‘éﬂltn' xﬁotagﬁz%% ag@ﬁnbo g% eGgmtearCegeI@éet %B%C will agglutinate in
the grewse; D8 BIA. Nﬁﬁamn@ﬁﬁd nﬁgd&ilc@tl&ﬁ‘lto standart] ﬂlex%@%%htn?ahoﬁ“mhlbltmn

R T N e T

as Myctimsasa@lamg@nml AR UeIRENSPEE b{'risQlaEQﬁ of @B virlN £H4E M %8mple,
and/or HA gene. The anpl i |cat|on

| X
S“Chp? %B%ﬁa 85?133 Pl Yltﬁéa lyyvabe q\iEH decdation caathernetfaemed usingestandard

metlpde,duelbdif@sel Pouk@RUAA 6 ﬁﬁlﬁ)cﬁﬁldnnfl uenza virus of the
segﬁ I nventi on. er nucleic acid-based assays

rihes gmpedimeat acwiclsie apittbaspdigssos ican bé usadr ﬁk detection of a
virus fo tBE bieSdht Hb(feﬁzlo\ﬁ' rIH§ é)émlgﬂﬁuéﬂ?veﬁ]}cl ;i)&%c?(p iy e]§ é’ﬁ el From an

are contenp |n t scope O
animah, A8dt ?hsnnuqlfﬂc om;i énbje@cdmmm& mrgalpammntm Mivitlg génerate an

ampﬁﬁgaltlgh ‘fnoﬂﬁétqf e nﬁ&@fcea%fd %n{&ms 4 &e(i{ug{}(éer S:PSClgF fq.an inflyenza wirus of

fication using forma
the nrefenipnyentien. &re swpéicl eﬁnb(odi%enf RT-BCRIi &Jed 0 hiy Rds6y ﬁ)@tt}ieda%bj ect

r 1 the idin the sanple.is
Vfrus% I\hr?ﬁ?ﬁ)gﬁﬁﬂ%%@%@hochmemb éeagg g{'lﬁggﬁ 1&61§edrt€6ﬁssqyl ﬁalp@ﬂuenza
v1ru%0ﬁ.jbq awentiine Rﬁlhbéf—i’@?lmﬂlrﬁa}&dlew{lm lnietlﬁ)ds Bfe'(liﬁ%’ﬁvﬁ ‘in the art and

2 S c for t e utinin
s LERA0ha, FRSES! KON MTIEmBaY iy 1 () G5
5,994 ABRMS, 81&[964,az[rﬂ 1ﬁ@agdl rRUAl kwsbﬁlsaﬂlbfiyl%)é%k ?P?f’%@ghﬁee et al. %993)
en none 1S Silngle-strande
andt M gg%?\ék %w ms:ggmﬁgt %&&%@sﬁqug.lsgs @l@;a@p@j@tldes specific for
an ntﬂuaimcmatm(a(MAX Ene aalof A aRBe. TiRE agipﬁkihgtioﬁaﬂrb&& U also be

enone, for exanpl e using requi
Seq“EPﬁFﬁi t%flet B HUhe @edugiehasrd seamence 109 gh dafluepzal esmsgqrfet(de qmasent

mveﬁthﬁ lBBérshuefeid J&?d-ba‘ﬁ@@%aﬁpbaﬁ%g Lﬁ@%fﬁ)i %EchtEHnl a%%ncﬁagsr}oaé of viral

o g% es and of neuram nadase
! e"&‘% ViR ddhemvention ané alzchtamys e ICbntsrpBlateﬂ |vnﬁﬂiri tjne scope of the

e’ﬁﬂﬁlvbﬁ onRIYA
pres 2 Itn nr 8?5 Sl%%&ﬁlélgfft?fi\cé&% | r%gellrﬁgltnc ueleic ?(ilg & su Ii)]ec’teg to a
PCRgﬁ% ya;ggp @gthm ozward ged etvierse tpenfa:m Whérs ﬂSdeﬂitnél’é are spec1ﬁc

rably. run positive
for SRR 188 bed B’ SRR 4t Skt kel - en
RT-Pe&krpanr be parfoiinted. k Rowreabege AU daibaata@wvéels Sutlized RGth the
primé; @ g€t PCR products (i. e, a "negative" result) may
not rule out the presence of the virus. Results can

t Hrimdesetsage c1ﬁ\1 &b tﬂ@| JBenig ﬂhﬂmaﬁ'[—f OWFSmbf Hf ﬂiet aﬁzrulatlng
clinical bs or fecte tures

influghea pgses ea§‘f e PG egoRtnyARlly | heug daveloged c rmbelaiﬂbqnza virus
genoﬁ@lﬂﬁklhglé—sﬁind@ll RNA 200, pRch W&EM) m\?ﬁ&] gglsm%dgrzu%%% a reverse

The szgtect |nvent|on al so concerns ‘e
transeripfasg bpqlme@m@% gaplficaieugbthe RNA genome, for example using

RT-PCR, requires a pair of oligonucleotide primers, typically designed on the basis of the

known HA sequence of influenza A subtypes and of neuraminadase (NM)-1. The primers
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10 that have antiviral activity against a virus of the
present invention. In one enbodinent, cells infected
with a virus of the invention are contacted with a
test conpound or drug. The anount of virus or vira
activity followi ng contact is then determ ned. Those
conpounds or drugs that exhjpit antiviral activity
can be selected for further evaluation. The subject
' s e I f
ool R B B0 Gof B0 Ok SBR AL SA AR Sl subtype
DiéAe genrpaset] hyermsmgtShbtypelspemfs Ialmcan icare be diuther spdhzedsby molecular
s. The. subject inventi
e il T RO e e B o BB A P @l o
pr@fuctshi& cqpfiea&nby saquan:ingoamdeﬁﬁ@dmsmg vﬁthﬂoioyvmesp@edeesofrhe absence

I nv ferably, ,the po cl. eot,i
of SR TarBRL I B0 Gt egetver o Bl B Sl geposygt the virs.
Resil€s daf ViRRtHeGRade MOAIRILRY WitiEh 3FEY holird EoRDei B PEIRSE] OWabs or infected
construct §rOV|des for overexpression in the cel

of
celh quigpeT dth 2pd RkIER fstoyruaflaart devips sfniesrrRre by fonchier ef al.
20b0 &80 PENboo4 he cell is transformed with a
pol%nucleotlde sequence conprising a sequence encodi ng
t he Tapiswicch dngnden alen sencemevpethads TemserespingHey squpgagds or drugs
tha hath arfvirdl: act:l‘\Qty ex%mstl‘f1 virds®f tﬂ%pres%gt infention 3 In &R en:i?l%dlment, cells
30, 32, 33, 34, , b0, 52, 54, 56, 58, 60, 62, 64,
infgged @gth & @irus7of t}mmpvezﬁipn cwe g@tactad with @ntesti e@omaplound or drug. The
r 1 ficC
arrro{lgtgtgq} Mus gf V1Y<ﬂ ea fyl 1%?(3)\&7{}1? ac§ g[rl%rglgﬁl détgl%lggd. Those compounds or
drtpgsltlyau a:dhb;oantdeammi@'r ng ltehelectadrfom Gurthet evabmtjorence
S ho‘@& surl)é ?92/81’91(518& $0 %;Bxcergi 1sb§%ﬁ cgﬁs i ﬁegtedlvglth %ginﬂégnza virus of
th<5ﬁrese58 jnveftjon6 An i, eniodintdy, tHO cell/R,a dbhine 7B]l, arch A8 canine kidney
qg{lﬁes the nucl eotide sequence shown in SEQ ID
PRI FIS3 T8 79 11, 13, 15 17, 19, 21. 23. 25
27, Thagubj&i inveAtiord Qlso Tbncend, ceBb trafslorntzd, wilil a poBnudéogtide of the
67,.69,.71, 73, 75, or 77, respectively r 30 .
POl BHEEOR e HoRBrRiCE SRR R Shyifen: PreferayBy fafnpolpucleotide
seqR¥ceOfs HEQIEDINGE :expresdon GonsGuctld); thd Anventidn. Morelﬁeferably, the

exérgssmyzpé coé‘%ucégrov@ gg ogegexp%%sm;gm ff‘rh%Ar celg()o %iably linked
poﬂ;huaeodde SofStHe] RGtntioRVENh i R &RIKEHES, aR! t&l td @aﬁif&rﬁeadmth a
pol ynucl eotide sequence conprising the

pob/ae?l@mdp ARIUSRAFLROMPEISIFR GisaTeRCaFRFodine SEanipy pgd sequency shown in

an?of@E(%QD Nds: 239, 6]8310152 11716,18, 202%2 2?432622'58 3@732 ?r? 34, 48, 50,
49, 51° 55, 57, 59

4
52,7;14 5@358 769? 62 (ﬁ4 ¢6’ 6% r70,a72=, ng?éﬁ’F 7&;or\paﬁmgﬁqnal fragment or variant

théiéb‘f' (9 %c@ic@g—@g{iﬁ%{eﬂ%% V%[Ql ?{ié)xsfo%e@g(}iihg 8%&&@@%&@ the

an@i® acgi_]_sequ,alceqlg)wrﬁm SEX3ID SE)S 8.4, 658 10612, 16316,88, 2(5'22 24,26, 28,
302?2(_53%73]4 4§350 %51 ?49%16738 6% E‘H‘%zﬂ 56a%§fﬂ{ 95d74°%'or°7% comprlses the

aryotic’ce exanpl e’ pl ant “cefl |
nublamideckemncqos}mhmph SF(BID dIOst he3 th mﬂor bd 5;: e’v I 199 an Me25, 27,

oS POGEIRL 5 SolLr L, SSomplcy g8 PRCLerL el eble s

sechiéﬁéfbrbne@ilhéa fm&amh ﬁa@n@rﬂlolr Sarigaabt dngtlof BEQIBINOE el &, 10, 12,
cel | i nsect cells. Plant cells incl

ude
1pih T B B0 Fvdpoil o 35 g 3. Gaotto 06, 55, 60, 62, 65, 6, 65,70, 72,
747P61QE 98 Y MRHQ MRUSHbj RO AvER | Dhct defls transformed with a polynucleotide

sequence comprising the nucleotide sequence shown in any of SEQ ID NOs: 1, 3, 5,7, 9, 11,
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10 The subject invention also concerns plants,

i ncludi ng transgenic plants that express and produce

a viral protein or polypeptide of the present

invention. Plants, plant tissues, and plant cells

transformed with or bred to contain a pol ynucl eoti de

of the invention are contenplated by the present

i nvention. Preferably, the pol ynucl eotide of the
13,11BVEN15,00, bS 250¥ENGXPI @5580s] B3t fie spl Ny Al

tissue, or plant ‘cell’ Plants 24l BE %ééld @b@%trég’d??cgl’n’ 7,
or T7nen a/S3Ement o1 \Asiest neludingpolsgerientrsvasiant, bitanyro SEQID NOs: 1,3, 5,
7,9,MY e 19N 2Rg 3ihes vacs! dpj nicstered t hoo

et o ST B B e de P Tem & 5 & 6o b8, 6,
71, PatTener Nos. 5, 484, 719 and 6, 136, 320). The subj ect

in t] ncerns kits for detecting a virus or )

di \a?g{r%o%%ngfé)gg%& ce|(;1n AcPF 8PSy Y, sy Oro?xa{nﬁ%’ ﬁrn\i@% (fell, including
profoplagint ¢rothe tiansfomeedesetl adh rver proRarkétic GURITi 6x8HpRNa bacterial cell

nt i-bo f i pvent i that specifically binds to .
sl oo s B g e Sk e B angpllpgrartially
canibt def}gNindarp GElls, Qid tihekeoblls. | P1AD QLI incRIIBOFIRRL not Aimited to,

rises one or nore pol ypeptides or peptides of

. kit comg :
dicqtyfadanous mpnosqtylednnonn and gpnifessedlsi fi ¢ enbodi ment, the
polTeaRbjedenydims afB cofbiritOpiast dnclig i |
any. of SJEg "D NGS5 coR i opIgs, ncladis @ﬂ%ﬁs%e%g%\f%éé thg express
and?gdugq'sl virgigrotom or polypegide 98 theguesentgnvention. 5Plants gplark @issues, and
plar§8oell§9ran§fgrm<§i4 fwit‘ﬁ6g)r BRd ’?ooconlﬁ? a7éﬁlé/3|?cleo%rde 70%’? th@" infention are
r nt or vari ant

functional and/or immunogenic fra
confe@lagisf by the Riefegt ityemticaprbPrgferediyt,  the piliyeuckBtido wp thesimsention is
QRGO 4 TPHLE : i (o] oti.des aof t.h
o R88504 TPAE B, YMFHS0L b8 B AAUEh B 1 Byl M
vacgind Gampsisisions oethe ipsasentanveutidreatd e vaeinse baebs mmisiered through

con%%?f)tigg ’oisg Pla%?(’sg%?r e%ir’ng’l’gﬁ S Aéa}terg 1\{0%%%1’18]4?7&9]%@ ’6,]155,’3 %%’

61,The 6@bje@5invemijon68so EhncetB, kikbfor ddetebing Qf vidud bAGHBAGsing an
. i ereof . .A Ki.t y optjopal | “conpri se one,
LN T L RN S
of thﬁspxl\/étdk)nltm&pﬁfiﬁ@gﬂtbiﬁs ta(gn gﬂh&ﬁz&f%ﬁ@tdfﬂge Present in\{elétion, or an
.ol . gonucl eot i de antj body, pol ypepti des, peptides, |
ant it SR BPieabaln shahr St gLt COTies o8 ormeeioplypeptides
or eptideb @f plicopiestad invangors Uld 8Rp&RifOBhBIdMRENt Ofhe ARG} RBIRIes have an
.The.$u%bect g&gélcatlon al so_concerns the use "of
AIRB YT ST SP AL B WY AESERID NRslath B8, 18nkP. 14, 16, 18, 20, 22, 24,
26, PRIII00YRIBSBS 4 50,90, YRNFA sYI §1%2, 44D sBNGR SDSLINIRRE .0 B8 o o
nngﬁrel dog is inoculated with an 31 i nflueriza’ vi'rus,
funr_éla aa_@/ CRIEERRqgENIE Afagwenizy varipnighestoft He apfugberembodiment, a kit
compH¥Eg Mk %P;m@tpb%é‘élééf’deé BEs uclS@hed %f g}%%rgée%{r%&g%g)& In a

t,her apeutl C agent S Su .sequen to 1 nocu 1on.
specifitnerabasiimend, e polyavclentidenbaye erredleatidosegusict islowif drany of SEQ

r atd [ ne; r o] agai.ns i nf.l uen
D 8 7. A T A S en Pt ¥ AL 6L 5088, 50, 61,
63, 8BrQfmb9anid 78t figr o7 Hlongi fagmenanphatane derdof by ebtradyneslionally

ore and/or after inoculatio d exam ned for the
conBii bR 87 p6% Bkt tboRtn Fgeh eapeerte 1 sEpadasspr control
polymedlémids ok rdigbnucieotibe ahe anfibddydboigpepidts, Babtides Bdiifhcleotides,
d}o,.PCR,l %g- Pﬁﬁ,_nuclelc aci d sequenci ng, and
andiPhAHEBYHIAgeT RIS gan bepyovided e asuitsblenoplameboniackage.
di g6t aspdt ARNCIHNGRS | | el infecti
| eIenent$%r%gﬁbgdPnenfgﬁ?ggﬁg§§%gﬁ£%é$ﬁﬁg%agéggﬁddfbrumwuon
and phesienests iafluspes wpscilit prscmbpdivemt, empinated dog is inoculated with an
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10 within the scope of the present invention. All
patents, patent applications, provisional
appl i cations, and publications referred to or cited
herein are incorporated by reference in their
entirety, including all figures and tables, to the
extent they are not inconsistient with the explicit
teachings of this specification. 15 MATERI ALS AND
infMieR R Fédeh B\ MRlifeSnfludiza BhAQH RN HeddasialenddRP Optionally, the dog
Col I'ection from Greyhounds, Acute and conval escent
cap bp GminTiered shopgpentic @gqn@oiubriqut jlednpcalationeniThe deg grp also have
bebs Qcmnnfshééﬁ Qzalnlnéoéiﬂl(ﬁxef%? n i ﬂ%&{eeﬂég‘&ﬂgéj Sgdifht an influenza
raci ng kennel s experienci ng out breaks of
vinue gporrta imgcylatipos with enru{:o"ﬁwaieelsloedatselsmnpmégthmmgloglcal samples can
I t I er e
oo B B Rk S IR AL P B o AL 20 T and
paﬂmgdnem eﬁnsamjuquimeﬂodsﬂcnomme tut andpiorg, butedi Limited tohPCR, RT-
r3LA98k 1 Begton Dickinson, Blosglences) pendi ng
bnT SSPoN or er Al E61°at Sny 25 Postnortem
exauing aldneant of agy emhmimdﬂ d1ﬁdmrpdl atreinpast bwoedneimed with any other

exam nati Qns wer forne the. Anatom c P
I b e o PR PSR P GRTHRU O T ey Cottemplated
wiltet e kevpe ¥f Medidstmenvebfiol”™M) on 5 of the 8 greyhounds
that died in the January 2004 outbreak at a F| orida
t r ad¥L PaEE RYFIIGRPLICAIANS REVISiRalAPPHFRbORS A0d 8y {ggtions referred to
or RRES 1% d1® BredhcoBpdRitby B Rafoticlih fh%fr)énﬁlletyn Elféld@ldgthll figures and tables,
subm ssion of 30 tissues to the UF Mfo
to HiesKispietherotre goidnensigiraisiid thTP’él%h‘}ééeaﬁ}élfléS @f this gpgeHication
neutral buffered formalin, enbedded in paraffin, and
5-m sections were either stai ned with hemat oxyl in and
eosin for MMATEREA DAY MEIHAYNOEPB ForAMPEEEdsed f or
i mrunohi stochem stry 32 as described below. Unfixed
ti ssues were submtted for bacterial culture and al so
Bleadoand dNagal SwaB@lleGmndionyGreyboundst s f or cani ne vir al
res t i : .
E&aﬁt% a%& ?églg\adtle!g?eg@ gﬁlgﬁn %?;fi@gg sgre?iogﬁgﬁﬁ?ﬁgﬂﬁﬁg%ﬂeﬁ@ﬁfc%re from
chmcdgzn dzst:ascd Leabaoranab reyeyhiikids ) inatacing ekeBoels edxipetigmicingr sutbrgaks of
resl}%lrat ryg Llsezag Onongglgsg:eXt s'\e/lbfngnll & \{r\}g“re c%[lectede Ly 12 weeks after the acute
ys canine di's i rus,
saiplen Sedumusast hapesiad aﬂchdoren at -307C.| Nenalawabk M@Se COﬂE(ttB(bﬁlﬂiyplaced in
titers re ex ess .dilytian of, seru
anpigh FhpT o R GR 26 ] cactfon, ARl el By AN submission
foﬁﬁbﬁﬂﬂﬁmﬁmon, defined as a > 4-fold increase in 10
anti body titer between the acute and conval escent
sanple, indicated viral infection. No seroconversions

Po&@&éﬁ%@mim@@%@wm wer e detected. M crobial
tests for canine bacterial respiratory pathogens.

Pai (SBPIFH BPSIBRERR BBIBES Do AT et dy Higr dnatomic Pathology
Seﬁh@:rﬂt Eﬁeetﬁn&é}m F}h@f EhAgnes @oﬁ/ét&h&a@ MedRine (UF CVM) a5 of the §

M cr obi ol og ar asi t ol ogy Sero ogy SerV| ce at
greumrids rthbtaéteé”nanhq sauaiyi d0P4andtbreak at a Florida track Postmortem

examination of another dog was performed at a private veterinary clinic with submission of

tissues to the UF CVM for histopathologic diagnosis. Tissues were fixed in 10% neutral
buffered formalin, embedded in paraffin, and S5-um sections were either stained with

hematoxylin and eosin for histopathologic diagnosis or processed for immunohistochemistry
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identification. The sanples were cultured on
nonsel ective nedia as well as nedia selective for
Bordetel | a speci es (Regan-Lowe; Renel) and Mycopl asma
species (Renmel). Al cultures were held for 21 days
before reporting no growth. Nasal swabs from sonme of
the greyhounds were also sdBnitted to the Departnent
of Di agnostic Medi ci ne/ Pat hobi ol ogy at the Kansas 20
as dgpegihed %ﬁlpvfe rigifixgd Us$uiee grerecfubMitted fomrtaeieriMasitaienad hRb stored at -
goebacterial culture. OF 70 clinically diseased dogs
tested, Bordetella bronchiseptica was isolated from
the nasal cavity of 1 dog, while Mycoplasma spp. were

éﬁesttefromt he nasal cawty of 33 dogs.
C ‘ 3P4E8Hl y recovered fromthe

nasPa[red: a“mé ynd)ﬁorﬁ@ﬂt&ewt Ed'ﬂurﬁlé R lyeR2SBhnitidd
at died in the Jgnuar 1200 oufq%ﬁlzalkHealth

Dlaﬁ%?&“% f:%‘?ﬂrat&‘rycﬂ%ﬁﬂmgfat 5 GradlbWniversisy E@Mlqge.oﬁ Vieteginany m@@lcme for

serlmosieﬁ‘ﬁﬂizﬁﬁbn QaReys 0gballad BRiadt g a
St tOCOCCUS Cgﬁ|§ska and anot hlgF argvgtésénfadeﬁgéq\l;a PygF 2, and

par Auribgin diEs ayme &leléﬁsd as theilash ehlutlon of serum that
inhiBRdd0EEL |1ﬁf@ct%mllsc% ﬁﬂegasgkﬁgongg ﬁsfl}rx%ccl“a% a ggol% 1pcagase n

fromthe trachea or ungs
antipody) s Berveem hepantarand emvalewutesamﬂe,omématéd SEUEMWEDE.  No

seroEM%n@MhQﬁd@ﬁﬁ%%é Qﬂ%%ﬁteal JMes of mi ni mum

essential nediu et ed with 0.5% bovi ne
serum al bum n (BSA) and antibiotics. Solid debris was

Mickmpyed dpe 6804 f ugati on and supernatants were
I hocut at Caomogé&%ril@?ﬂesmrqupa@gn 0§ or into 10-day ol d

emB my@rrazs@dmhs ﬂIkprS&gg&nl 9sesUeerd OUBE RIS E: D'ia%Hbstlc Clinical

o

mF“)

B bl e e el stnte L veree

idenificmidn. Thegampits wiefeadultpat Bﬁ%ﬁ%lecﬁb@m@@ilalas Gt G se}ectwé
5 E tuzged \er %Af en m)nke kidney epit fl a
or Bor: F?cf ¢ axtég r&}eme hcaplagiaa (smm@p (Remel) All cultures

were‘lndl)d ﬁ)bDaﬂh)&‘s be€dré-rebodt MSN% aﬁ
cells ébaCRgL)klni) 63), X %%Efo;ngg Ofthe greybounds

|
were %m ﬂ.&rrlrngq: @et'hp gjep@@gerg@f Dlagjqoptm;My @@n/iPn’éloklptjaggyit the Kansas
State fDJnN&QJlty atolregt |o¥ ‘((e%’f@iar VRaRsld £ glrjg}_a;ééfﬁl' %}Q\ne prdfn% )éhmcally

ani.ne | un i thelial I'1s (
disea o teeh ﬁetfﬁéﬁ”ac@w@zsmmwas isbOrd Eromt tthﬁasamaIVEty of 1 dog,
whilbeN oMY hd s %&it?vgrsgé%@v%gﬂpﬁﬁ?eﬂ% “?1‘333\1\'I t Dif ﬁ? H,gg 0gs| Pasteurella

TPCK-treate
multpgids &vagoRRAlY Upoetered AEMHEL pgﬂale mntyedf Vﬂbédﬂwitﬁ%ufrlﬁélﬂ' nasal

dlsclﬁaeéefs Zsl%ougfr e Choﬁg_}k%?tdﬁnekagghh ?a%ﬂu?rly é&%gm ¢ e?ﬂ% scant growth of

| asks
Eschggmz@.qqiz nig tHS94uBER . podmmetay @he ot kide sias grdVARUbREEQos and

Ie |tures were observed
srelbbooP 26 B8 RERG R Slegetl el doridppastats uainesagags veast
Neitlgo Sorderedo lbha’tchm?ptzc_llihﬁr A@wﬂﬁmsfiédyétgﬁﬁéﬁqh@ﬁééh§a Mﬁﬁﬁ‘gs of
dogs%?rled' ed by centrifugation and inoculated onto fres

e}fi as described for the initial inoculation;
bI i nd passages were perfornmed. Henagglutination 15

actll vity in the cl ar|f| ed supernatants was determ ned
P AT HIR Reymgie 8% red blood cells as described

\(/Fmr%giseﬁlstgglllegﬁ%% ﬂ'lxar\;x;lsg %I%g th%Bgé':leeﬁtm - Volu]fr?eSSZ()f' mimqrrlum essential

medium (MEM) supplemented with 0. 5% bovine serum albumin (BSA) and antibiotics.

Viru

Solid debris was removed by centrifugation and supernatants were inoculated onto cultured
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- enbryos, 0.1 nL of tissue honbgenate was i nocul ated
into the allantoic sac and incubated for 48 hours at
35C. After two blind passages, the hemaggl utination
activity in the allantoic fluids was determ ned as
descri bed (Burleson et al., 1992; Kendal et al.,
1982). 20 RT-PCR, nucl eoti dgisequenci ng, and
phi geneti c anal yses. Total RNA was extracted from
ceﬁs' SSHE® QHAdyWIE cRBRRhAEL BNtk cgdb.! A& Bomddedhtts ﬂﬁﬂnn@eyhounds
he RNeasy kit (Q agen, Val encia, CA) according
thahdwéfvm imopylated inte dpvgese icelh sulturprethptougporferghe (erbcaﬁl@)l of a broad
1ang$%£ ﬁgﬁaﬁlﬁ)(g%ﬁsanq‘ﬁe Eapgulhﬁ)es Q[}l?déﬂs\’@& @AM éx%&pmonkey kidney

Q agen, Val encl a accordin 0
eplﬁahdf(atls WABCC Na. (5318t et (cam@etmw ﬁwrpblaqte&?meﬂﬁta%eHRT 18

COdI n e
éw (3\%1 Se;ejgllée(flfal ceflls Cﬁ]}& 1%?63 : ous y@a?é gé ﬂdg%ﬁéb?tﬁ‘eﬁf celﬁ CCL -34),
primhry, canli@ORiddey ersthalal Lm:ﬂlv €ABAIL, geureels Plaoicfsity), prinmey canine lung

P ERical RCTEF 2t BRRE SR R A D AP and HRT ecis

web OﬂwsddeimBI\/KEMGu@Mrdeedltm ug/edu FRCErtreasidnigypsinc(Ségma); the

sequenc dye te m nat hem str ABI ot.i.de
ror e Al LhesoN e G Hr Ay SN PR (P PRkt Gy Serum and
ant¥étick OQellOwdle GAREEH P Sin* (IMVKTal B7°C2R @(mlmld-[h@i atidb ydhe@enmammg
I nf erence Package(c) Ver SI on useg es i mat e

Skt o SATE cHitYS @4p Mgrulpied VB@&P%PW&’??“%F&FG epqppiures were
obdakel ety der Wcﬁfngéssenishewébtedl&w)dayfwétqg@dmetubﬁ The

trees were onpared to those generated by nei

ghb
hagvesitash g dsan %1? et elarifiadebyTesntiHugatien apdineaulsled Shigclgrsh cells as
de§cHPédef5F Mqumapmbaﬁat%%(r&%hrﬂf F}QQE%QQ Gvblllégﬁiffoﬁﬁecﬁl Hemagglutination

04) and confirmed Beta program

| act(vgiv nederclaxsfeé@pmreeqnts Eﬁfp@?t@rnemdausme@eqkpepr keyfred blood cells

as qg&ﬁ}) (lfL?féE znglntll'%ﬁ)l ﬂ?ﬁﬁ?@} bl 019%% hegen:hi ?s%latlﬁn ]m chicken

es’and 2 females (Liberty Researc
mWe'pe Qusmdl.of Plsgus hombgenrigrasandcolatednntoizssalanioer sof ewtincubated for

48 15k Sa} 3 u %ﬂg (Fgﬁxlu? Fﬁsagg%‘focﬁg hgrﬁéégplgcﬁlg 1en gcrﬁglty in the allantoic

count ‘er en um—<cHem str
fluids maaﬁeytsnnsnezﬂasdem1beﬂ(ﬁdnla$omdn el, AL nia¢rslale vé, 183).t hy.
They were housed together in a BSL 2-enhanced facility
accredited by the Association for Assessnent and
RTARCR adickeatidesagwhcihglmd ahylbgendtic amlys€ar e. Basel i ne 10

rect.al er at re recorded tw ce dail or t. .
a0 ST o IRECUET OB nipohtet Bl gl i v e
RNelsyeﬁt (Qispenf Ve ON) acEdrfing V(ﬁﬂlé.ﬁ\)factﬁeﬂeﬁﬁtructlons. The total RNA

(1) bR G e ooy Sneaionp e l-RER GG hky Valencia,

CA)RecHdiag efmihifithael OindructidRs PR ahPRfi&itidRdf &8 cbiifs tgion of the
cul ture |nfect|ous doses

8 ipfluepzn Wiea! Eenssi in dhudI DB oMas P(etfﬁﬁTl?fgs‘?‘sFFEFUﬂ‘)‘Sl)( fesrihed oy et al.,
199928, Myshdl dnivef81 %9%% p&Gd Piiatelead THA Qs lifte BNAL Bhplicons were used

trachea throug 5 the endotracheal tube and the ot her
as franrflateg fﬁrrﬁuéqleateh sqauensinghen @aeppmiigd dbiogyasmagd 00 utamestied DNA

seq?lenc(e?t\ﬁﬁ% %2cle é&ﬁ% d%( %Hn%ttdrocqé %@9 <Nl%q alNalglePtlde sequences

erat rec STWer e perf or me
Wene4arw@yzed peisg thfnéiﬁﬂ Reskoge T, PV qrs19>n 1Bl0o@d:celgmsp I(Wsm(b&e rﬂQy)O) The

Ph}%genyclo%ereen%e %ackage@j {}grlélllog 3.5 was used to estimate phylogemes and calculate

bootstrap values from the nucleotide sequences (Felsenstein, 1989). Phylogenetic trees were

compared to those generated by neighbor-joining analysis with the Tamura-Nei gamma
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veni puncture on days O, 3, 5, 7, 10, and 14 p.i. Nasa
and oropharyngeal specinens were collected with

pol yester swabs (Fisher Scientific) fromeach dog on
days 0 to 5, 7, 10, and 14 20 p.i. The swabs were
placed in viral transport medium (Renel) and stored at
-80C. Two dogs (1 nmle and3§ femal e) were

eut hanati zed by intravenous inoculation of

ot kg, b [
mo@%ger ?éri:tgeﬁglﬁoll?(tﬁ} Mﬁ@fﬁ ;%_leglzug’xh( mrar )ez‘ g’rl‘i’ 2%4) ngonﬁréqﬁsl by the
PAURe 4. Orlim@pmgmgl SimogsAsncigas). 14 for postnortem

exam nation. Tissues for histological analysis were
processed as described. Tissues for virus culture were

Expsrigrentd] mbcl80G.of §hgss st udy was 25 approved by the
| orida Instlhytlonal Ani nal

U
o B o] SR e e PP dperstemed fymales (Librty
Reﬂeﬁl@lﬁ:)l]l Ivedr€ dsedO gBhysRaI kxtimifitioltdn@asdlne [ HidH ié&?‘?x%%ﬂﬁ#e Somplete

blo§] T PR ph ey heife mglaen i il dtsrmippdthat the
anuNEMw%thQ%ﬂESE nl‘lﬁsi Wird ﬁbugecﬁt%‘getl?fé} u$§ S@rﬁj ﬁé(eg fgﬁtlllltg %CCI‘eCllted by

Ue, assays were per or ned escn
the a‘}ssocﬁi@ng? %F%gﬂ%r@ﬂa@w@@mom@tm@e&w Aningl V@sid.  Baseline

recthl @ﬁiﬁ@raﬁiﬂést WL rQ&o@&e%st\m%éq@& 18 d9(|39é§;relclg%1€%n§sl \Hér%(r)asng%}heﬁzed by

were overlaid with supplene
1ntr@@ge1§s wjesten pf Proppfol (1ipriTR@K- Zdnegap BhaxmaCatibals Wes eang/kg body

weEl l 11 1
T L ——

dosg 10&il A1 “rrgedidrt tissoe y:slnab inflectiont .dodés r(mexm@p@emcaatnemnorm3/2oo4

|
CERREERRER A IR A TR Bebtnbe o B e
e@q@aadfeah mbaemﬂ ﬂlﬂd)t}[ee mymraamﬁalst&edndwne deb;s 8841 ﬁﬁ%g'e Qﬂ%ugh a

SR R i
dailiKdbravadae, poM l)loﬁm:dlons(pb§e%!&ﬂi davhplds QatLL) 'Wéxterbollected by jugular
Ero%elnas K (gfé Cytomation, Carpenteria,
venipupaire off b dQs8dh [ b Bk rlNJﬁsqu é‘&@ éﬁ@ph@mg@é specimens were
colledd witlopaldsiee @Q%W%ﬁeﬂ@c‘ienﬁ%@on@@ioﬂ d)o o;mlgyf@ﬁ)tﬂ 9N%0, and 14
C

re cubated with 500 dil'utions of nono
pA. ‘“ﬁﬁ %’5? &g Blaef‘éinlinn‘éraél 1gppats encdpim (Bemd) endvRbred|ate80°C. Two
dog€ AN A1E aikdl € RQVAIE)Uerd XIE’cﬁan%uﬁe\A'\@Qntr%\féﬁon mc?c?]&ltlgf’? of Bcﬂlﬂﬁ?asm-D®

par ai nfl uenza virus (V

S0 UP@I ek eriel hody msiebt: SisheringtRleugh ArgmalHendthCorgitonrdap fp.i. and the

higper fof-d batd.on
g efgtel o(%;sggv(\)/l t ﬁy%%{eﬁ J)SE&&?% gga?’r%ﬂé%%e tues Tof ﬁléstt(jqoglcaiﬁ’dalysm
werg, progessnd siseestibedhe Teprs Eoronab calnirs hork me&m 180T Thb study was

o A L 08 L A O i

secondary 15 i mmunoper oxi dase and peroxidase substrate

Virds SR8 Sfm{_anleol(.r)3 tEﬁ\ﬁ Si gﬂl\ﬂd Per oxi dase_ Kit, Dako

Fuf®Eturer's instructions.

i Se@@‘m@m oy RO A oMirhdis NREFALAY &
ted with Clarifier #2 and Bl ui ngr Rseggé(?ﬁ %) iflification of

the I?PWIF% by Geptinaafien. Wiaseinezi9dVIEM yupplemented with 0.5%
Bsmekw&{tﬂ)ﬁcﬂiés @M%le Qual s we@ﬂé}ﬁ:‘?}nle@ ds ‘ﬁ’leécﬂbgae I%-'%Pesé yal., 1992)

(ProSci Tech tination 1n
usmgg@g@ayers of MDCK cells in 6 well tissue culture plates. Inoculated cell monolayers

were overlaid with supplemented MEM containing 0.8% agarose and 1.5 ug/mL of TPCK-
trypsin. Cells were cultured for 72 hours at 37°C in a humidified atmosphere containing 5%
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Serum sanpl es were incubated with receptor destroying
enzyne (RDE, Denka) (1 part serum 3 parts RDE) for
16 hours at 37C prior to heat inactivation for 60
m nutes at 56C. |Influenza A Cani ne/ FL/ 04 (H3N8) virus
was grown in MDCK cells for 36-48 hr at 37C. Virus
culture supernatants were hagsvested, clarified by
centrifugation, and stored at 25 80C. The H assay
C%ﬁopﬁ—‘)rfﬁ)&h&? %@ﬁalgﬁxﬁ%ﬁ}b&?stﬂrﬁédbto UBikds doleddtlatiorivadéupressed as
82 Briefl utinating units of virus in
plazu&jfomméu@éﬁd@\éw Beraﬁa@qgtaqsu%q REFEVET serial |y diluted
serumin mcrotiter wells and i ncubated at room
tenperature for 30 minutes. An equal volune of 0.5%

_Mmo_hnﬁmkegumythrocyt es was added and the
helTB %ﬁlgg{r c{]reﬁm rg{eﬁ S\Aﬁqu%m%e ‘?igs'ugr%gﬁlg %/ !fngngltﬂeygr@){]htoﬁﬂds and

AT Ut e en
beeigb:s tweeh mmntclhoroBorﬁﬁRSQ?P‘LsthﬁﬁuchamdFMlm %ﬁllqnuﬁnhKﬁﬂmwo MI) and

' def i
SRR UL R R AL BT g
peﬁﬂﬂ%lbﬁ&kﬁg&e@&ﬁtﬂ%o@ Bavipag ﬁ’bnobddy(sed{lt,d)ﬂqor@rp) The sections
defined as a tib >1: 32.
weli BB, Pt 1 20 G ORGP SRR o P o it dfmeer viros
(VRIRID, Daoly canixsen@iat@srut Oypd/2GVNMRB/ frk/) Ochn{nEiFinfWesigs virus (VMRD

Inc te toggltﬂ%grizgg@) 13 Sigqa ﬁé@%ﬁ%ﬁg &rggd@?\%ggclél?%%}/oo%x temperature.
CohtkQRRdES ind@s€ibh BEthe 3RAY SedBbhOWith MolifteIzBSE a¥g/miN8erotec, Inc.),
endpoint titer was defined as the highest dilution aof

andswenhaio af thyavenastgphaiibpdes ¥ ingrmafoanion lyng wstengs Following

tredbinbMS withe E}QC%N fys'aﬁﬁbd’&?é tef deb@fhs afers MduBhteld with secondary
i ncrease in ti'ter between pai red acute and

impernpalosilatnmdspaptidase sulsitsprsagants (Rao®f Enigioptt Beroxidase Kit,
Daﬁcﬁaﬁg % a\é@cﬁ ﬂgf‘cé ﬁﬁqnﬂﬁlfa%’uﬁ@l dinkel gtl(‘?nsl BR- sebilnk WM Gudteftained

lustrate proceaur es for pract|C|ng
thhH@matW}éImtt,utmnted with Cheeidier éX angBdwing Reagant (Bichiyd-Allan Scientific,

Ka%%é%ol[ NHF' @%jéé#tgﬂ %Q%Jféﬁlh %gﬁl&?@vhﬁ%ﬁno% (P?&Sc}(“?éﬁeﬂft

ortions are
unl ess otherw se noted. EXAMPLE 1 In January 2004, an

| £ nuary 2004,
He A AR PR GBI Al @ SPa0e DoCHr el o 2 ey

an dS¢rtve damphkk Weae macubaied sxmlpmei:@tbrdhgtsoyﬁng timyse (RDE, Denka) (1
t 0.d )

var SOHRG Sipgry R 0L 5980 05 LT o Py iRt 80 minutes at

56U tiheak ACCIneEd./OV &H3N8)6\f1ﬂﬁymf§%’rb\®ﬁi i MBCKWzils Hor36-48 hr at

ew,cases were identified. Fourt the. 2
57 e FEvaT G Buant gerhisyestsd Lithed by fshoficrgred ot -
80k0 TR %sgagyxg s;féﬂénn&b/a%rttes@ibe& Eﬁé@ﬂ)ﬁﬂ% (K&Xdal Bt 1982) Briefly, 4

remai ni ng 6 apparently heal thy dogs di ed
hermggglubisatinggimyts W‘lﬁ hn Rémbyetsagaed foon edvel wplymis ofrfgrially diluted

serfiiSi- ml-E it P&l IRl AUb AN@hy f&ré’\"férhfidq flutes. An equal
0] an

urs o onset of henorrhage from nout h nose
voldwe afd). .‘r%p\f/wl et eivtiratitonwaBedded gind th¢1 dswagilgmatipraditers were

estl‘{na\{e r\fsisu%u}/ F%é% 30Fr811r11{1t Of e encf3 om‘tagtl fer ?V\f%tg %él?e%l] ais Ell—xetr {a]l§e/t dilution of

I Ngs an occurre
serpmrthairtbmpfetdii] fnhdﬁatl hﬁmaggium{rraadn oReeynvarsivh wisedefined as > 4-fold
out br '[)
increase 1n 1ter etween paired acute and convalescent samples. Seropositivity of a single

sample was defined as a HI antibody titer >1:32.
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dogs ranged in age from 17 nonths to 4 years, but 73%
were 17 to 33 nonths old. 25 Two clinical syndrones
were evident: a mlder illness characterized by
initial fever and then cough for 10-14 days (14 dogs)
wi th subsequent recovery, or a peracute death
associ ated wi th henorrhage |@ the respiratory tract (8
dogs for a nortality rate o? 3699 . Postnortem
exam nations were performed on 6 of the 8 fatal cases.
Al'l dogs had extensive henorrhage in the |ungs,
Migregiuaslization(Mbindsspy.eur al cavity. Histologica
exalyi i.on of the 30 res rat revealed t hat
o Rl Bh s Tt oty Mtgiee o GEED) Hatr deteced by a

MN aaepes Héssribeddpreiohdly i(Bowd EOKG rl|99§)| é}dc t tBRCkanine sera were RDE-

at v ronchopneunoni a (Fi gure The
el Blenorined poe 107 e A e GRSt et Wl Tpds s highest
dilwRh &f lséifu'n' thétala@sl sB¥ RN dfS 08N IIBCI AR géroccl'n%g@lon was

onogenates .prepared fromthese dogs were inocul at
defiif 6% & e d dbgrease AN eijer brtvrean, pairpd apwoiand, coayadescent samples.
SerS&ﬁitﬂ/ﬁy%?b Lmél’e@ﬁﬁ%lfe%rgs efiddg a?%i\/ﬁ\l}' r>ir?ﬁ | ung
enate fromo 0g cause oﬁa ic effects in
l\/acﬁ Bénebgreceyamples kwhinleylhea}matehmbcailures effot Sprz(cMEl@g’\) the invention.

Y
T P Dt I8 o bR e b bl B e Bt P st and o
Sol‘(,eet ingxture Proebnwnnaﬁ Py wludenmkasmthamsembtedenz atype A

virus was provided by a comrercial ELISA for 5

detection of the nucleoprotein of influenza A and B
EX4MRidels, and by PCR analysis using priners specific

for, the ene nf I uenza A viruse [n

adc}fltj?nélﬁpa%({? ?%ﬁ‘éf@@h?ﬁ fﬁ%ﬁlﬁa}?@y 5T Oy 1523 TeRing greyhounds
housad inéf lensdic et eambnsaefr@ktemdtﬂtbeloeg WArfeths Fplﬁﬂzcﬁ)gﬁtd'{ﬁese kennels.

TR s A - Bt S0 o e s T

outbbal @etuedd &Rr b%&la@eﬁ&djﬁﬁ’eﬁ Vﬂﬁ&% Aeve s wib ?deYlhﬁéHS '\IXomeen of
(eg the nucleotide sequences of 10 t

the ggg‘ﬁ’l.gﬁthg gverhat 997 dp ﬂén%ﬂ% SOfSe&RgéWgeW@@hré@l‘r 1%@1@4 days, and

evedfubilrekdvemn OPtHleURRARING § Hégs Qeﬁgéeﬂﬂﬁ?&hﬁ 98%“&%&1 Gnexpectedly -

anal yses i ndicated that th
Wlﬂi1 %P%Hd@gs\éwel Hssmouth japgl |na$e t Bwe lethse dbgowercontlenpized within 24

houBOH d38eti S TheMERE R Ar i BNGhoMth ah'&; ﬁg‘s(er_dlt\fetty rélﬁhc;@g{eré%'ﬁtyo Both of

shared ?96-97% sequence i dent
thesefloghhadr fguers of bCeskmir af theed @@ﬂmsaccm-rednnatw )mmnelsbmldmgs and 4

Ltq{éafg].nh n £ had <94 I
Occ?ﬁ]ég] élganl ne i fgl |J§EE &TQO tﬁgggtt Sﬁccu% af %\fntﬁl ﬁ@feﬂt‘earhe 22
dogﬁ rp@g@@ma.efrpdean@tWtG&rylemej ek 3% chaeted B/ 1943 months old.

N8 virus cl osel

4 an i nf.l
gt & I}d{%o‘?ﬂgf’ ﬁ"‘ldFﬁe*.}@&?Abf T AORECIF B al fever
andvthtrusca&h ﬁr noa4ada|ys gehasgpiwittheubsapbmerebselate az/\?érec@ef death
assocﬂa#’ ne.. nf | uenza Vi LUS oy concl uded th

§d, With, B REPEE 13,7 %(ﬁ‘i??ﬁ%tg’iyntfrffcu &% slges, far s megality ety of 36%).

P tnﬁomam datn@chtibRs W8 p AP n i
. S r ol}\e of tlt he Canleﬁg/%lgﬁ%%4 vir ulg I%I %1 %ﬁ(eé CX?EP%SQI%EI%XE?HSWB

TORES1 1B GRe nes, dpdigstinum.nd plevral vavig: elfistnlogien] emmnatlon of the
resp%@fof}ofrﬁe? GleveRRY MRS E&Eﬁ@&mo%lm&{a?}y Hérﬂ&*rl‘{ag!;@ll &8s hyg %acheitis,

bronchitis, bronchiolitis, and suppurative bronchopneumonia (Figure 3). The epithelial lining
and airway lumens in these tissues were infiltrated by neutrophils and macrophages. Lung

homogenates prepared from these dogs were inoculated into a variety of monkey, human,
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ti ssues using a nonocl onal antibody to influenza A H3.

Viral H3 antigen was consistently 25 detected in the

cytopl asm of bronchial and bronchi ol ar epitheli al

cells, bronchial gland epithelial cells, and

macr ophages in airway |umens and al veol ar spaces

(Figure 2A). These data siipport a di agnosi s of

pul monary infection with influenza virus of the H3
bovingUhidydaaink eell ks fop veug oggire. 3VhEXARDEBOGeTES flem ongidpg caused

l t / 3 ed in €
cvosabicoribty B von DYRL s F)aruBul U (DGO alred o

preseﬁ&%ﬁ/t% i) ahd ek aguUEGtuad shpematal mﬁmateﬁeﬁmk&n oer Blpod cells.
si ck 0ogs and 16 asynptaonmati c cont

a
Prelllhélﬁ%(gﬁ’g!‘lﬁfl‘?er%ft%“dﬂﬂﬁl‘%‘ﬁ? EPE Ao NI PERY {5y W commercial ELISA fo

detecgbﬁ: Bf ﬂ?euﬁtfc?éo'p?cﬁ&h QF iifMdhza BEHEACB Mﬁll‘sé‘sl, and bg}eFGZR] edalgss asing
rise in antibody titer &% / EL/.04 fﬁ%ﬁhﬁn
pnmqrhaaealéletf@r themebhasreetisAteh ésVér“Sﬁ‘écél&F o thegiegipegftinating

actlvg 320 inSilvskd 9P 9Ferkfte RQLRa ﬁ‘astﬁ@ ﬁeT@ﬂhﬁlzl)A H3 subtype, but not by
roconversion occurred in gESO %P%P 3& To

antisgerpadfis fon hunise Hfluarrgas, SWHC% }él @d?gtv}%) a

chmacteerlge /8 %ﬁgc%gr b%g%@s M\!h@§§@sy wk GaRRtRindd the Hiledtide seguences of

eroconversi on data denonstrated infection of the 0gs .
the SN S@n@amqfeuﬂraogenonwe Seduengs GHIPaHsOns iithdingug influenza virus
geneﬂ%lg{) &Qﬁ? gﬁ%&fté\:’I gngl L0, 90588 1Rl 1B PlrkabPing éihfn@ asfaté vere most

ngl e serum sanpl és were collected 3
similBDft itheafrbxﬁrcmlfmlthﬁrja regaike fufbimznA (HINS) omabes, pih which they

sharegg9gp9&§fa g 0%01 ?Srggg ureVYIAE hfag{%oét)SI Iﬁkcogg‘gs? 1eg¥esénlﬂa%%§ genes

ive h assays.
fromta9iad) svided uh@humﬁn ofludiZa dogslattee Bace4%0 Bimiyrwith the canine isolate

seroppsitive. in_.both assay |nc
Craofsyhy Rgos e WgEoa g 8855 Fasjeaar B RulpadpCalARL0Y o
an 1&&8&2’&CASH3N_$1 &ilb glosely &El@ﬁﬂ av absnmpoiary Hoggewpof hquine influenza
hi st ory respi.rat or i sease indicates.
virusoh T ST eSO O G A 5P GBS SRS i Qs TRAL orgin, we
concRKBE kHaf ieadntiad ferdu@06Sdn &fifre Ghikinzs pireabiadbeehiignwhitied to the
anong dogs. It is not known if subclinical infections
dog.contribute to the spread of the virus. 15 EXAMPLE 4 To
better understand the capacity of the Cani ne/ FL/ 04
virus to infect dogs, four 6- nonth old purpose-bred
EXAMBE s were each inoculated with 106.6 median tissue

CUL Yt Rstidad ﬁﬁ:t o%uéf gﬁs@ém(ejrﬁ/%@)m@m e clinical and pathological

intratracheal and intranasal routes

obsedaietopetE greyamney, WerRseioaped @%&OBFWF%CW%G?M‘F‘% (g on lung
t1ssue§ Eﬁ{mﬁ gn’gﬁégogﬁ%{l ub 3t iRz B-13.) Vi3 %ﬁgen was consistently

respir ory synpt ons such as coug
detectassanh thahi sxcthphage Q:fv@fpnfélld@ndavomﬁsﬁ?fv@ltlth@halp@lﬁoE‘Of‘Ch‘al gland
eplt}?é Qlﬁcgeélgra% “A@ esqﬁ( %mévgf 5‘1(1&{151 %td&éér(F%ﬁxreWA)usf hese

datackapsortsin édlgdmmdf plﬁhﬁnamnmﬁa@tmndmﬂv urﬁlylsnzamélSong}h% R8gpubtype in

virys on days 1 and 2 p.i. (1.0-2.5 logio PFU per
IHMEM&E 5 whereas the other dog shed virus for 4

consecutive days after inoculation (1.4-4.5 |0gl0 PFU

er_swab). Postnortem exam nation of 2 dogs on day 5
EQQ%éﬁbgﬁ; reveal ed necrotizing and hyperplastic

t r gghgdidriSne Pvonehtichi $f 2AWdnike/BDOBIKe Virss $i nhd atiolbgy of the
respiratory disease outbreak, we analyzed paired acute and convalescent sera from 11 sick

dogs and 16 asymptomatic contacts by hemagglutination inhibition (HI) and
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that found in the spontaneous di sease in greyhounds,

but there was no pul nonary henorrhage or

bronchopneunonia. Viral H3 antigen was detected in the

cytoplasm of epithelial cells of bronchi

bronchi ol es, and bronchial glands by IHC (Figure 2B)

I nfectious virus was recovered fromthe lung tissue

of one of the dogs. Postnosg em exam nation of the

remai ning 30 2 dogs on day 14 p.i. showed m ni ma
mici{_%éﬁtﬁliﬁ@iioﬁ qugh Iaﬂ%@mvérgioﬁ, QR Ahddadsod ¥ 4—ff’o$c5 H&Sin ?ﬁlbéfdyf fiter to

tige , _and no recove 0 V|r s from

Conifiiiradtodie it o RFPa R THEke I BT Sokeloet n
both&sayd QTa&ﬂ:d E)d SefochiVetssmaesurk i6laYf 76 Pra%) a\é\ﬂ'lﬁﬁlmﬁatfc%ﬁtb@£ in

the e cBf & s CaEranewepReeLb i MY 1ty Blbitdys o

serdcnviei3fol Glhia @BmIitratadl inffiecEanbited ddgh Qﬂﬂth a&ﬁmﬂMF dengigeviey which

ebr i , - presen of r an en and
coroERPRBILY vi F 18 P P AT Gacrrt Rymnias
hi §trxg1maiehmi sagnpdmlwefre ccd]ieﬂgm momhe: afterftiog outmédkLmz an aditbnal
seroconve

46 AFRBRRNCIRS Biued Vi €4 it hghr ORI S DR Papngeve o
bothhassayh.eBoritlse thial papulapen & 70 dogs textee!, 28% aegaciop@itde il th gkays,

mcl&ng @}6 /‘? l é@‘ t@%ﬁ}%éﬁézgn 99Joe)§§1/8 nqﬁlgey\ﬁe\:lﬁlé){ ﬁontacts The high
sermalﬁr@/e Fﬁui@gs Wiithk o hmoryumamvuorw@daaadmdmtwﬂlaﬂ recbt anfeptigns

_ w1tlg%8;¥fgq}fm%r ea HJS %}é 5’111 1(911 Eljldo sr ?est &@glgﬁt sgroea& hF th‘g %E]rgsa &rlr¥ong

arc sera 't

doggy rléysrm@umgm\»kqubcltne@t le&cﬂiqms ceritEbupyr te derspracéf thmtmzbodu es
to Canine/ FL/ 04 using the H and M assays. There were
no detectable antibodies in 33 dogs sanpled from 1996

EXAMPRBd9. Of 32 dogs sanpled between 2000 and 2003, 9

Werg b%ﬁ&%eastsﬁa/&e cgpagﬂ% Br @é mﬁemubm\@uz%oﬁfec?do s nfour 6-
2002, and 6 in serop sitive

monffe ol Pweaqeéﬂedabeaigleé rwqa%l eecﬁla@r@latw\\f@hv@d |an@9ttbﬁ1€a¢4%ture

infe@fout @54k r(mmfsa; 1B BS8irRheat! B RWLa811 1Ok yA1f1 1089 dk9Shed a
to 2003, qg%estln t hat a Cani ne/ FL/ 04-1i ke vi rus

fevmctﬂévgp%%'éfﬁ &) daruBstst Aodayy aeptineslatippy @d-). B peesxlibited

resp-ﬁﬁtofynéﬁﬁﬁ)EdMIﬁh BhicSugh Qs Shidl bistardeWvbhgn4 WP oBeARTi B Eriod.
hjval tissues Eron1 reyhounds that_ died from

Virk Vel S BPERL A SHARHTIPE of HINHP epsabarsoroplgrygeeal swabs.
Onmarmgemado@s shied Getdbtatile tndubtsof MK O dog sBavifRios R 1 and 2

one i el ded H3N8 fluenza viru
pi. (LR BETrRO O kD 13 ostst 407 el ALY IE Aaysctitive days
afteSﬁAqufmmiﬁ: E/agglsmsm PlElfJ p&stsfa?/)e }g@m@ﬁl&x@ﬁmm dﬂ/ﬁ SE%SOCZI day 5
reyeal e en to nin
pi. (R Endgo i LY Rl Rt PRSP B PRSI der o
thatffadldllmﬂle Sﬁo&dmgﬁ@}ihﬂiﬂﬂd@r@hmﬁfds tbat tB&@4vas Wbﬁrﬁhe‘ﬁfe@rﬁhge
St it o bR SRR b SRS e T o gl of
brortchadk@mhlnleFl ardi branchiz xgsds Alya]k})ﬂ]”nﬁ}? igule koA s aﬁa,fec\&\a&t virus was
and Ka at _sone.of, e ..
SN e TR —

2 dggs pubat 14gni. showed minimal histological changes in respiratory tissues, no viral H3

or broncl? rp

antigen by IHC, and no recovery of virus from lung homogenates. Seroconversion in these
latter 2 dogs was detected in MN assays by day 7 p.i., with a further 2-to 3-fold increase in
antibody titers by day 14. These results established the susceptibility of dogs to infection
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had clinical disease. Most of the dogs had clinica

signs of fever (>_ 39C and cough simlar to the dogs

in the January 2004 out break, but many dogs al so had a
mucopur ul ent nasal 30 discharge. Miltiple deaths were
reported but an accurate nortality rate could not be
determ ned. W collected palred acute and conval escent
sera from 94 dogs located at 4 Florida tracks: 56% of

witht ﬁ:esme/ﬁb@g hadviddnded |ty the Sfebrile Negohic) pebgeridet & Sirdl thigen and

[ FL/ 04 and 100% 4 sitive (Tabl
g C B R ReBH T e Do BS o6 IR Res e i fpeoea, and
seroacﬂd/eiﬁﬂms aThe &likee PatbpydltdadbRsditeasdCani Bald Q. e)éﬁérlmentally
ol ated influenza A (H3N8) virus fromthe | ung

inocifoEg P BRFALFS {1 o1Of HLBHISOE Reffor  FERg| BOBTTEE rﬁpﬁemﬁiﬂgf jlected
grey@olidd@Glerd fyhpwdmticSequence anal ysis of the entire
genorme of this isolate, named A/ Cani ne/ Texas/ 1/ 2004
(Canine/ TX/04), 5 revealed ?99% identity to
exAaptpe/ FL/ 04 (Table 4). The isolation of three closely
~related influenza viruses fromfatal cani ne cases

ovép invesBgatovthisther ri GehineL/04-bke diffubrzacyitus g@ogircalmeb among

{ t r
greyégtlﬁ‘gl eﬁnoggﬁtl?ﬁs gggé}?c{a g‘r@ ggx?l.ll‘é%ﬁ t)gdr%o énu%re:i(e apchggi ge?a from 65
racingy g?ﬂmun@%welsumfoe dlespszeadsm@fclaImbocbed ‘@t Gla;llllned?L/aél using the HI

i F in. ul at.i op. :
o GROMBSET OB L A4 bR R RR BN Rt 190
Of 3Cangneatipledddttwean dOO(Camil 2008, XK E4 s&hpnmﬁbetlﬂnacbthtakseys 1in 2000, 2

i B0 SR PSRl o BBl B

invoyed eia mftb:eﬁmi O raspiratss's discod aifadlkhdmfn %QGIZ;gﬁHbeﬂQ@% to 2003,

Fi ure 1B tic anal ai rwi se
S“g%%ff N Ge&%‘ﬁfpﬁ'@%m‘ﬁ offpart oﬁ%"%? eefhge gieHefive agent of those
outbgRkOI M lﬁﬁgﬁ@ﬂa $hiS upRabilisd firhier, S@er &@mldednarchiviiNGssues from
ﬁanlne@gtt &5 as a distinct sub-lineage npst closely
ndf

grey 4h drog iemerhrgie b rPPW@a@e@H{Oalét a0 Yprckp 03, ~ Lung

homBgthated alokb@atdll intd M)ekt&n@aﬂcmn&én LBy & ftbRConeibb lér?éik?e@ H3N8
genes as a nnnogh yletic 3rou arate from equin

mﬂuie?ﬂai YiBtiz ferned 4V seniagipiena/ d/ 3t anige/E503% e S@ﬂuegpce analys1s of

he Snihlad %é&nwb@@mﬁﬁé/ﬁm@%@&%d U@9‘§/J‘i%entl‘|f* 6 E%H n%/F%)oa, (Table 4),
Together with the serological results Trom?2

mdlczee&that handee/ (P4 like wirusephash infeetad suayhonnds smwgp éOQA r us
transm ssion event fromhorses to dogs w th subsequent
20 horizontal spread of the virus in the greyhound
EXAMBIUE 8t i on. However, repeated introductions of this
unj ' f Vv, N
SORHE AN G o0 ARG e, ARl S8 bS8l of
racingngrewiupdsast 14 tracky ib &loridae Teias.ah lablfna, sAJ&an‘sas t Westl Virginia, and
Kané;cilgtermnant of host species specificity of influenza
virus (Suzuki- et al., 2000). To identify residues
wi Offiaial$ htsontvad! thesy thekassontedttbd anidab #0dapf dleirafvg pdpulation

to.the. cani 0 we .c ared. t he,_deduce m no aci d
had YRigrLAisEes Pahihile S 0 CRRBSIEHR oL buTdarar g umila
to thei dogs 8s thel:mnaxgmao@ uetréhkC bangesy dbdst A5LnAd atxﬁudobﬁrulem nasal
eqU|ne @n nine nmature HA consensus am no acid

S Yo 2eporied ot ang AePurgi® ITortakife rafasoeld not be

disc
determmed.
We collected paired acute and convalescent sera from 94 dogs located at 4 Florida

tracks: 56% of these dogs had 24-fold rises in antibody titers to Canine/FL/04, and 100%
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2). The canine viruses have an am no acid del etion
when conpared to the consensus equi he sequences.
Therefore, am no acid position 7 in the HA equi ne
sequence is position 6 in the 30 HA cani ne sequence,
amno acid position 29 in the HA equi ne sequence is
position 28 in the HA canigpe sequence, ami no acid
p05|t|on 83 in the HA equi ne sequence is position 82

were s@rob@ﬁtlve'ﬁ 2SR NS AL B eraClym 29 1ds int ‘W@stf'@i inia and Kansas
substituted am'no acids are at positron 8

also batkendidodies tot GanineAflH64.a fediselelgd grfhlenzgh‘bmmw \S@@fqopl m@hmgs
of a gl% ﬁﬂﬂd%ﬁa@ didd (quen‘?bf‘rha% b %ro‘hl’ho %&Qﬁ&‘llé Httel G&kotj %ggé N&quence
of asparagi ne at consensus séhuence position I's a
analysharfigle atire gevlome\ad tis solatep nahedsA §lanine/daxesé /204 (€anine/TX/04),
reve%et‘i]tgé‘% 62%1'11 $S| deLSJffE/O l%?/‘tgl% gﬂdglrhs émzlitfscr)gllogctﬂrleg%lofs%@rpelated
1nﬂuéIQBSﬁmSBSS fmaquetak: eammSIctaSe@ ovd2@ heatonthheericel ead/ dgen different

en.re ced.b hre ni ne,
seoupli Bratiife e i JFaguroBog SN G ERORE of pdtspread
infecHad bﬁh@ﬁ@ erig GYIgRsts stlggaﬁted Bistaikd anigaiati®@s off & Chbiné/BES04-like
study, The substitution of |eucine for tryptophan at
“““dBH?éWgﬁ@Pgéﬂﬂbnce position 222 is quite remnarkabl e
ep}@u@g@néﬁc REAYES &3 $hed HIO ?eﬁ@ﬁ%@r(ﬂlﬁhhe\/ﬁ/ob aQ@Rine/FL/04, and

tacent to the sialic acid bindin ocket which
Came%ﬁ KP4nehavedt bat they pqoaﬁﬁtﬁtsn%:trmﬁp’p%w%grévp ayith ropygighootstrap

suppbfd ek ok IcRALY didHBHCHAR BhteBShly! 185 Igen%g 2f 'eémﬂ@tllrﬁg%b ‘i’s‘é@ated in

to canine H3' HA since it is typlca y found in th
20024gnd (3403 AREzure A BHA f@y1§895’@19p@§ YeRotds Bsavise ralpleotl@geﬂuence
t
com et Pee ey e U L g At e gone
as a gistinet bubakndags mostilosely related ¢ fho mguind viswi lineagei (tta not shown, and

t | in.et.
"l"abh{’?vI Hf hﬁ%ﬁc&%g&é@éﬁé Isgrluﬁ«% g@llé%nza égneg%ﬁggl)gn&% Ez,g %}%J@g from
equilrei@fluenep oy 4led sup'ﬁhﬂedsbbbﬁlb ipresticorvf of sigus ey agmn excidi dhhnges in the
onl n COI’l SUS enc OSI U| t
ri (SR Salf RCHS Sy RN BSE: BER, 207 had b St B o
constshaat with flfsnfgdm Sfﬁfﬂ&/ eﬂnsxmss%ﬂ ettt Stomi \hoess (dagpe I\Nlﬁt subsequent

Altho ortance t hese a
horiZgpfel SRR PR A OIS BB o OB iy B g roductions
of thid tind§ud Bned@@Sf irfBhASviie faen detufidehtiTRd, reseBiol $patieABANALt be
[ ave been observed previously in

aci d changes
ﬁ“mﬁﬁ ' ?gﬁ$$fVﬁSFﬁF@F§peC|es transfer (Vines et a

1991‘%3 vt QSO SilficAl dethminagiO8Nost L8O spreiffdity of mﬂuenza virus
di fferences between other influenza viral proteins of

(Suzpiiee! phnZOR0)- obp Weaifx gemdves wihiadhs thet gy be Aveciated Withedpptation

to thb RantAPhRE welBnipatedhe déﬁkl@edsé?&ﬁ& §m@§eq§x@rﬁ:e%@ Whdife HAs to those of
nfl uenza virus that initially infec raci ng
contgnm}mmqu@e virgprai Aous pugl agid shengeRdlifire¢nsiatet they p@‘ym) girfcanine
matlfr@?l?\t L u@ﬁﬁlﬂa%d é@é’nﬁgs &35 Wﬁﬁgsﬂﬁ’gT pe %\QLS%T LSse Table
racetracks, suggestin at contact befweén greyho nds

2). Ehﬁjcashledmusﬂg Ham: sresmms anidtdeletion when c@r&palrec’emphamemms equine
Qﬁ my br%ak q? erent state th

Seq“ﬁ’&fﬁ% B 8f l%ﬂ p%sb tﬂnc "ot E‘Iﬁp%qé‘ﬁ’iﬁese%‘benﬁg Pé’aldo‘iﬁé e

HA kéanind:&eqlﬁenté) @ml‘ilﬁ)eﬂ:h dlgodsitfonmr‘,:ﬁﬁ EHEErAA etiGing §®|)dmg r'tgﬁosnmmﬁn the

iet is supplenmented with r at supplie
HA e g et BBt 4 bositouess it oA $8ENC FoqHENSE .%OSIUOH 82 in the
HA B@iesquhbe RrcC athsl tkdfoly subSithie® Btdo AB1d68 aRIE BbSid082, 221, 327,

this mode of infection i ncl ude reports of
and 482 of the amino acid sequence shown in SEQ ID NO: 33 and SEQ ID NO: 34. The
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I nterspecies transm ssion of HS5N1 avi an influenza
virus to pigs and zoo felids fed infected chicken
carcasses (Webster, 1998; Keawcharoen et al., 2004;
Kui ken et al., 2004). Although 30 this is a plausible
route for the initial introduction of equine influenza
into dogs, it does not expl@gin the recent nmultiple
i nfluenza out breaks in thousands of dogs in different
subtihies -of Qdfine EHPRIPLABHEAL dNQnRlAtdqAthcs Lﬁbgﬂlon %3 is a change of
denonstrated the presence of virus int nasa
unjsreyaifyyections] ¢ignificepieasino waddusdolys resigh predre faand frpté stolecules from
otléeh%;%g%% g’Nie sqﬁétgﬁéogxgiflv 1'3(913.19311{ eﬁ% s%n qu qg.\@ltldc% dntopﬂton 328 near the
cleayaga sitd efdhoH3dfA \hasr ren bgplacad g}e tlnimnpieetTha@n@iab ke of HA cleavage
f.onm r.diye MECOS; t could pla rol
by; 8% ksl HARERC BB R FRRLAS S ek N P v
Sulistl’alltlsﬂi ef lemdmeafowlmybEplmrmbﬂsaﬁBus B\sfqluetﬂﬁ Zpasﬂu)r[ X is@uiadiremarkable
a rare event.. Previoqus,.
bec ile dlit erespr?]sg{lltg ?o&?o&g%cv?t Vﬁ] clthgrage aéi%a(g?rg (ﬁ)/ 3125? sigic a(é!i %mdmg pocket
whwhrwhldgmmlatmbejm&d‘&ncthut(WreBtet bbt 1|988)0f1nﬁefeaﬂ$g'1ﬁ Néucine at position
nfecti.on of do human i.nf| uenza
22318 mgswaaYeRp |°W%ﬁé¥‘4%ﬁmce 1§ g7 ppicaldy| fpuidrip dhe Sa H9, and HI12 HA
sub’kﬁ?@ ,(N@'iﬁﬂga et alal1991;10ARcovaU S2) 2@R). The leul&g Qﬁlbstltunon may be
"However re was nQ evidence of sust aj ned

mogly FEUTPIC ST Hirt @eRBRTH o TpgRm el RS e dpfpetiops of swine with

subty RIS @qm@fn &L MR 00NSAMRRTRS Yhd HaESwith Qfﬁtﬁe% (‘P@ms et aZ 1999)
people is wel | - docupent ed (Dacso et al. 4;

virgges dpve beayorpported: ¢ iThe sybssifution of @ggqgmq’o‘pthethr@[mne at consensus
seqhSce)positiBeh 83 teSulf 1;1thelﬂsg &% @llyn&{ylaﬁgﬁgitt@ﬁl' @B 12 §fbBnit that is

SW ne viruses in human hosts. his report, we

conseryd deall Nk sehtusegs ¢ Magnas et 0,340 ValAlthawgh th@lnemame of these amino
aci@ Cha@BcH tfl@ HA B %ﬁ%ﬂﬁﬁ)‘n@?‘ ah'e uﬁgnvﬁ% B340 %g réﬁlau%qtrolﬂ’eedetenmned

equi ne 1 nfluenza s to anot
simjlge emig, acichehageny. haMnlbq@reolasmvnd) peeviagslysa kas&olclauom mtb mtnrspemes

trarsslPe@ f(gfh@é B, VM%S é‘\%fpét %?, %gbiﬂ &tg{nglagﬁ %:rence between other

confirmation of’ ection o ogs In multrple SERE
influpnzayeral prefeins o @yelsvemidapndatqm ohsdnle sefuanse tue shinen in Tables
19 &fy8 ne host. Since 15 dogs are a primary conpanion

animal for humans, these findings have inplications

f or Tipulduires oththal dqhinedio@semay/irpx dhwait dreitiallyn efiecs@iuracimg f greyhounds

I‘Cﬂila I%%g%f%&%lknn I%gae %I’CI }qu er%cze%?cégw [ U ﬁ—?%?&?%d% /aﬁgal’éas or horse
racétHBNG ) sugSistikg thQSC((nléc)‘. abeHeaht Etyylﬁ(nﬁdiﬁﬁhcf sh&!?i%ﬂg? hor?’sess és not a
H C SN. .Ser ocopver sjon e 7
sutBIRE SRR RTIAT oy b o Pl GU DR SBsErt Aleterda il o potential
so@&%f&ﬂﬂos&@&o ﬂfeleqalri&uums fis 8¢ fROAE oWhdBerfidat B £@Yhouh@)Svhose diet
nber of asynptonmatic doqs housed i n

s SEEHERCIth FeY ALY bL B KRS, il zgpder careasss, inchuding

hork@RGEH ¢duld@rtyonflhdizh Dbldc@itnisthy thASRéue d4ShfRBion include reports of
A/ Cani ne/ FlL.orida/ 43/ 04 virus. .d Mcroneutralization

intQrapRyich SFwiPISTONRY IAYNh AYiAR itlugrgaddrus 3¢ pigs\and zgo felids fed infected
chicken carcasses (Webster, 1998; Keawcharoen ef al., 2004; Kuiken et al., 2004). Although

this is a plausible route for the initial introduction of equine influenza into dogs, it does not
explain the recent multiple influenza outbreaks in thousands of dogs in different states. Our
experimental inoculation study demonstrated the presence of virus in the nasal passages and

oropharynx of dogs, albeit at modest titers. Nevertheless, these results indicate that shedding



10

15

20

25

e Percentage of dogs with at |east a 4-fold increase
in antibody titer in paired acute and conval escent
sera. f Percentage of dogs with a positive anti body
titer (H titer ?32: MNtiter > 80) in the 25

conval escent sera. g Geonetric nmean antibody titer for
t he conval escent sera. 43 ble 2. Am no acid

di ff erences between the canine and equine H3

ts I%g%@%%ﬂ g&hgocﬁgﬁ?—l%gg it USFII%1§SI%% ‘l’:léﬁlsgjﬁ{ i lFJ]‘gS q%p/éé%%g{yﬁ%lénfg%tes, or
diregrmuddsal contactzoaldydayf Dtohinitlie abirolticlogy dfubediseakt3 HA 129

d HAs fr n1a|| speci es
PR RS A e T S SR ——

mapmal tpedies iif al'ﬁlré‘@ﬁen@f IQE\h@Is sto8Ch®R proPided libhited I\éef'o%gmal or
res In s L118 V L is conserved

virglggic E"ﬁlﬁ&“ Ftsn%g’r?gb N é@nwﬁﬁ efsetiomool fiegs oTith ae influenza A

(H3N2§i|viru§e§’ @Nikasi ef ACALEH KIBLmENG a1 @@ﬁpmangbém' 9765 iticRiser et
VAV Vis present in sone recent equine

al :ul%?)at Howevespthere wasynq qvidenger pfcgusipined (virenlgiéh fmthal danine host

AltlﬂM 2Eilric_ﬁ\@#aﬁl\gex%ﬁr N%H?_ﬁglgg%;pwgtiﬂséy F%fb%f g{g§ td ﬁeo%réelé’s:}?etlla&%umented

(DaPQS’S@é apf 19§4ng‘(§7§)¢¥ aki 1<9ﬁ8,s¥?a¢rmrcal@4zzl 198R; To;Batsal c IQTﬁ),nthere is no
Cld

R PRI A L ST —

vir gmemlpwd dandcmd]ecul&‘ ev@deabalforneterspaa&pﬂirtshﬁssﬁﬁl of, an entire

€ K=l ysi L=l eyci [ﬁ%
equ}a; %h%m I(]I‘ém Vangl% gc; %né.\l‘thne aégg? ar} THeries. ¢ gr iUpdgue amino acid
SUbSIfﬁ‘!ﬂWle@mihfF@anMB\)\mus hE, dﬁ#ﬂslbcj/ pﬁﬂhp;hﬁﬂbgwaD%tﬂIr&StuﬁDof infection of
dogg ﬂ'lalﬂgﬁlpfe s?a%s A BE esr?élglesét a ptatlon lo_F the virus to the canine host. Since
dogs are a primary companion animal for humans, these findings have implications for public

health; dogs may provide a new source for transmission of novel influenza A viruses to

humans.
Table 1. Antibody response to A/Canine/Florida/43/04 (H3N8).
Sick Dogs (11)* Healthy Contacts (16)°
Response HI° SN* HI SN
Seroconversion (%)° 73 73 38 50
Seropositive (%)" 82 82 100 100
Geometric mean titer® 329 424 268 431

* Number of dogs with clinical signs of disease.

®Number of asymptomatic dogs housed in contact with clinically diseased dogs.
* Hemagglutination-inhibition (HI) assay using A/Canine/Florida/43/04 virus.

4 Microneutralization (MN) assay using A/Canine/Florida/43/04 virus.

¢ Percentage of dogs with at least a 4-fold increase in antibody titer in paired acute and
convalescent sera.

Percentage of dogs with a positive antibody titer (HI titer 232: MN titer 280) in the
convalescent sera.

£ Geometric mean antibody titer for the convalescent sera.



44 Table 3. Hemaggl utination inhibition of a virus
isolate by reference antisera to different HA

subt ypes. Reference Antisera HA Specificity H titer"
Puerto Rico/8/ 34 H 5 Swine/lowal 5/30 H 5

Si ngapore/ 01/57 H2 5 Shanghai/11/87 H3b 5
Equine/Mam /1/63 113 160 Dycl dCzechosl ovakia/56 H4 5
Tern/ South Africal/61 H5 5 Turkey/ Massachussetts/ 65 H6
5 Fow Plague/Dutch/27 H7 5 Fow Plague/ Rostock/ 34
H7 5 Equine/Praque/1/56 H7 5 Turkey/Ontario/ 6118/ 68

KO’HSVIEEJ %‘Fl“ﬂ@%m d%&/ Glfﬁ?"l@g}_% 035?-?1% ax?_%( %gllm,g emagglutinins.

Ceo 11 11 [ I_If\lll_l_l 11122
i T L

ine |Cl||ul JU J \JJIIIIVCl.I_yIaII Trvsl T Nntio J
%‘? ﬁaﬁgs heapFEA8 Y raan/BL/ONG r @i/ TKexdr eﬁ’oeﬁtluhﬁuﬂctﬁonahmgniﬁcance
SRR Ut -nationti-nhi-bi-tion—titer—tbvirus—isolate
fromdod# 43> 5 B Pol-ycl onal antiserR &Wérf@qudrl@dmdhhman
ferrets,| whereas jall othen antiseral #WedHe produced in
sh or| goats. 45 bl e |4. SgaquenCeishedrehe@in 9f HAs from all
A/ Cani nd/ Fl ori da/j43/ (H3NB) "genes| §ciggui ne, aV| an,
sw ne, gnd hunman |strains ¢f 1 nflTueng
Avigs Svi ne $umen PB2 96.9 (98.7)a g%‘i%‘ g{ét ‘9 7.0 present
(96.8) 86.2 (96.4) DQ 124147 Eq/ Keh sSiqg
MeHH-A-Hert-al-98/-§5—Sw-Ont-ari-o/—PRISI- IR 35”‘* AY633315
01894- 1/{99 (H1K/ 213/ 038) AF285892 Aﬁﬁsgﬂrwnt in some duck H3 HAs
L118 - - A% L is conserved in all H3 HAs
W is conserved in most H3 HAs of
w222 L L L all species; located near the
receptor binding site
A272 v A \Y V is present in some recent equine
isolates
1328 T T T T is strictly conserved in all avian,
swine or humans H3 HAs
_ N occurs in all H3 and other HA
N483 T T T subtypes. Replacement results in
' loss of a glycosylation site.
K541 - R - Basic amino acid conservative
change

* Amino acid residue (single letter code) and position in the mature H3 HA. The amino acid
code is: A=alanine, D=aspartic acid, G=glycine, I=isoleucine, K=lysine, L=leucine,
M=methionine, N=asparagine, R=arginine, S=serine, T=threonine, V=valine, W=tryptophan .
T Denotes no change from the consensus equine H3 HAs.



(AY576381) PB 1 97.1 (98.8) 83.9 (97.1) 83.9 (97.1)
83.9 (97.1) DQL24148 Eq/ Tennessee/ 5/ 86
Ck/ BritishCol unbi a/ 04 Sw/ Kor ea/ S109/ 04 WSN 33 M25929
(aul I/ M/ 704/ 77) (Sw Saskatch/ (Sing/1/57) AY61675
(M25933) 18789/02) J02178 AY790287 (M5924)
(AY619955) PA 96.3 (97.5) 87,0 (94.3) 84.3 (94.6) 83.8
(93.4) DQL24149 M26082 Ck/ Chil e/ 4591/ 02 Sw/ Hong Kong/
Tai wan/ 2/ 70 Eq/ Tennesee/ 5/ 86 (Ostrich/ SA/ 08103/ 95)

26/ 02 (Viet Nam AY303660(AF508662) l\/26081 1203/ 04)

AYZéwg%gg ;&éﬁ%@%@ 1k§1 éf‘l ifyis %@ya{g}_ Yite 7nce zajl?tlsgra to

Dk/ Nor way/ 1/ 03 Sw/ Ont b?“h SYAPBP- HK/ 1/ 68 139916
Al 84 TRAG eAOADGKEYa AF348176 HIR cifici? /- 9) 87- I FRerd)
854935847 (93. 0 DQL24150 Eq/ Tennesee/ 5/ 86
Ck/ ChiPhetolRig®83402 Sw Ont ari o/ 4]2729&/ 01 HK/ 1073/ 99
MBO758-AYI03658—(Sw Fa--an/i14 2003)}—(HongKong AY619974
/ 538/ §v5ne/1«ewaﬂﬂ13ﬁ61 1) B\F255742H1(AF255751) NA ( N8)
96. 8 ﬁ é)(é /g 7 (852 nmana—DO-12415%
Eq/ Te #8156 Dk/ NJ| 2000 LOBBS3 L06589 M 97. 95
(95.7),. 94. 1. 94 U) Yo. (9375) rM. 2954 DE24152
Eq/ Tennad8l 5V&6 Tky/ M/ 833/ 80H75vv/ Saskat dhewan/ §BN 33
(Ea/ ke f/ AF001683 1878902 (Hong [Kong/ 1
I\/5352|é§ :ﬁl‘%é?%g 253(AF001683) J02177 (AJ278646) 97.5
(95311%)(/(;%&119316929@4}% 1 (89 1) gl 4 (90.Q)  DOIZZIS3
Eq/Tn/ 5/ 86 Ml [ NY/ 67 50 78 Sw Chinal/ 8/ 78 Brevig
( Eq/ Kemboak wiga)sIMB094E (Sw Koggal s452/ 04) 5
M-ssion/l/18 :
Turkey/Massachussetts/65 H6 : 5
Fowl Plague/Dutch/27 H7 5
Fowl Plague/Rostock/34 H7 | 5
Equine/Prague/1/56 H7 5
Turkey/Ontario/6118/68 HS8 5
Quail/Hong Kong/G1/97  H9® 5
Chicken/Hong Kong/G9/97 HYP 5
Chicken/Germany/49 HI10 5
Duck/England/56 H11 5
Gull/Maryland/704/77 H13 S
Normal sheep serum - 5
Normal ferret serum - 5

* Hemagglutination inhibition titer to virus isolate from dog # 43.

® Polyclonal antisera were produced in ferrets, whereas all other antisera were produced in
sheep or goats.



MBO973 MB0968 (AY790309) AF333238

Percent nucl eotide and ami no acid (in parentheses)
sequence identity of A/ Canine/Fl oridal/43/04
genes to the nost honol ogous gene of
virus isolates fromthe species,
CGenbank sequence dat abase acgessi on nunbers.

appl i cabl e: N8 neuram ni dase "was never

(AF001671) a

(H3NB)

i nfluenza virus
foll owed by their
b Not
reported in

Tobla/4c Sniueadriovidlska/ £/ QdnifdABEa/4 T0LHBINE) yahs SEEduiRe, avian,
col l ected from 388, 4@ A straieafisfluch2PB. 1997 1998

')nnn ’lﬂﬂ’) 2002 I\In

er Hnnc focfnr*l

6190 4 § 22
- -

posEﬂF\?@ docs 0 0N 6 pnti bo%‘flmfl tersb ﬂ
’ C|o%3@&ﬁramn {10 anaﬁ%ﬁ)b 86.2 (96.4)
D (ﬁ éz}%n > (Rafkeeniugle /%1 @?%%%%‘% dy| ti t PRﬁ?/éS)
seroposi ti ¥é3d8gs, |i ncl he range 5 & %9115
2003 seropositive dogs. Table 6. Anti bét y r pons ( ?5%3&)
Al canihe/Florida/43/04 (H3N3) in rpacing greyhounds “a
PHE or | dadTH 883 in Juné32004) Resphonsd3F(HcR A Tr a0 (97.1)
D@ 2448 KETenpeseqe/S(86 | NekréishGrilunghind@dt | e SvEQea/S10%Q@ 2 J¥SN/33
Ser ocohver ¥2&9 (9 b 465 9MA/GYH/ B Seré%%@#*ﬁ?é (% Ropgl/s7N
100 10D 100 GeonetruAcY%Er{WP%%}s 401 1 %‘90 4455 02178
Nunber| of clinicallly di seased dogs|tes %? S|ﬁ62”2®
Al cani he/ Fl ori da/ 43/ 04 (H3N8). 10 b Pe Adk of| dogs
wPAh >f-f 86.81(973¢r ease i A7.ai3pody titer84beﬂ4/€een ajc UR3eB (93.4)
DQiRd1Oonval M8e®BAt gser &/ORde/£8N0Age| of Swiblgee Kwmgh a] Taiwan/2/70
posi t i vBYAPRISEIENFO t i Oatricly$4/08108/8p)>) 16) (1a6/0he (Viet Nam/
conval escent sera. | A4Y3@ 150%6Pean anM2p¥dy ti tjer 1203/04)
for the conval escent sera. 15 47 MATERI ALS AND AY210199
METHODS FOR EXAMPLES 7-11 Canine tissues Post nort &iy818132)
Hex@n) nat i onsonay e per f osorecgoly t he| Anaonigr.Fat hol ogy. (87.9)
D@Eadi80ce aEq/Fhd/93 Dk/Norway/1/03 Sw/Ontario/42729a/01 HK/1/68
139916 AJ841293 AY619977 AF348176
NP 96.6 (97.9) 87.9 (95.1) 85.4 (93.5) 84.7 (93.0)
DQ124150 | Eq/Tennesee/5/86 Ck/Chile/176822/02 | Sw/Ontario/42729a/01 | HK/1073/99
M30758 AY303658 (Sw/Fujian/1/2003) (Hong Kong
AY619974 /538/97)
(AY747611) AF255742
(AF255751)
NA (N8) 96.8 (97.0) 84.0 (85.2) na? na?
DQ124151 | Eqg/Tennesee/5/86 Dk/NJ1/2000
L06583 106583
M 97.9 (95.7) 94.1 (94.0) 93.7(93.5) 91.2(95.4)
DQ124152 | Eq/Tennesee/5/86 Tky/Mn/833/80 Sw/Saskatchewan/ WSN/33
(Eqg/Kentucky/92) AF001683 18789/02 (Hong Kong/
M63529 M63527 1073/99)
(AF001683) J02177
(AT278646)
NS 97.5 (95.7) 92.0 (90.4) 91.1(89.1) 91.4 (90.0)
DQ124153 Eq/Tn/5/86 Mal/NY/6750/78 Sw/China/8/78 Brevig
(Eg/Kentucky/92) M80945 (Sw/Korea/s452/04) | Mission/1/18
M80973 MB0968 (AY790309) AF333238
(AF001671)

® Percent nucleotide and amino acid (in parentheses) sequence identity of A/Canine/Florida/43/04
(H3N8) genes to the most homologous gene of influenza virus virus isolates from the species,
followed by their Genbank sequence database accession numbers.

® Not applicable: N8 neuraminidase was never reported in human or swine viruses.
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5 University of Florida College of Veterinary Medicine
on 6 m xed breed dogs that died in April/ My 2005
during an influenza outbreak in a shelter facility in
northeast Florida, and on a pet Yorkshire Terrier dog
that died in May 2005 during an influenza outbreak in
a veterinary clinic in sougpeast Florida. Tissues
were fixed in 10% neutral buffered formalin, enbedded
in paraffin, and 5-msections were stained wth

emnal O T and—eos T for—%10—h+st upat hot-o uyl €

di Eghbg shntibady fiet to iMdsnis/Raide/43108 (HANAY ineB8QGoRendivag
\Ji rol ogi cal analyse&ﬂmﬁ&N&nﬁXP%ﬁmﬁmom from cani ne

tfi ssue sanptes Frozen—t+ung—t+ssues—Froem-each—of the 7
dogs were thawed and honogeni zed i nYeaf ni num essenti a
redi um ( MEM) suppl grenteg—w-th—0--5%bevine-sery
(

3l bunmin (BSA) 15 anbl9%n 119D 11688 ( gend gmyzim ahd 2003

cnncahl Ao [ -X-ST ﬁrl nde
I

%)l UI | OXdadcCl II} UDI T g & u SIS Tt T1Tooug
nefadags tesieflel | ne [Me@i cpl 6 n¢. 19Danbury, C§). [Totap
RNAWas—extract-ed—si eib—kit—(RNeaby(r)"
VNei Oﬁﬁewpos{yiwmgsl 1 ) jacg¢ordpng to ¢
i nct elutedlin-a fihal

aaf-acturer-s—i-nst
é«muh@yaﬁeréo L of & A s1as | al3s 05 axt sqcind

Fromrt+thg—tssue—e gs—wilt hout
respiratory disease. 20 Real -t| rre RT- PCR A si ngl e- step
"Thq lyeuntofteﬁnhrh\sanpleabﬂdchﬂiﬁfrﬁﬁ'r&’&% PholRds iR FBR 0N tot al
MviINA_ext. e;[cte tgg)cg, cani ne tlssue sanp es usi ng
i %Jb ‘gf? ‘ﬁ?t O?eaéf r%‘“ ECRFORSRORRPi{ive BpfsalnsludineriiXraage for the
SEPPEEEPEY ence dye (Q AGEN Inc., Valencia, CA).
Brlefly, 2 prlmsr-probe sets were 25 used for
detection of influenza A sequences in each sanple

b6, eArft)bod b c
Fxcaam ne htze m&?ﬁﬂ%ﬁ‘fﬁ%ﬁ%ﬁéﬁ%ﬁé& 4132\?3) %E{e{]}@éﬁ&omds “

pri-er-probe set _targeted conser ved reQ|on

R%Epddge matrix (M| g@ﬁﬁkg( tI Pg dﬂngnf UgHZa ¢ 1 s t“%@%\P

-PCR react bf extract

meﬂ\ﬁ'ﬁﬁgﬁﬁ%@h tq a rgaction mgxture cogbaining 1%55
npti Tegh(r) Probhe RT-PCR ster Mx,

Seﬁoc&ﬁ/e@bam%)‘fl'ech r) RigMx, forggard and {®verse

primers (0.4 Mfinal concentration for each), | pr ogé
sé@pdsnMef(%)‘al congent rigpi on) angdgRNase-free wat er |be
—final—volume of 25 1 The [TaghMan(r)]| Ri bosonal

Geonttio meReagent s | (Apppi ed Bi osyss ens Fosger @ ty ZfgA)

were 48 used according tolmanufactufrer'’s i nstjruct

._for detection of 18S rRNA as an endogenous i nter nal
Nuggeriaf slinieally disveseddegetened bf HRMingAtcowains/Bibritis/ammot (1€3N),

b Ll antitati ne-step real-tine
P B AT TR b by Y Pies e@ge i e

sera\k 3000P" CPCR System (Stratagene, La Jolla,

c ons. i ncl.ude ver 5 transcrlptlon
Pel%@elﬁj gd(g%%q po§%w§:na%tmog)§ gteag-'if HFrF?g) 1na1§rﬁ§)pmf a5ce gera.
! Gesigpic mmezﬁiﬁbbd}rtlt&BfomH&ld:bﬁs&lés@en@%é vate the

Hot St ar Taq(c) DNA pol ynerase, and anplification for 40
cycl es. Each .
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anplification cycle included denaturation at 94C for
15 seconds followed by annealing/extension at 60C for
1 mnute. The FAM (eni ssion wavel ength 518 nn) and VIC
(em ssion wavel ength 554 nm) fluorescent signals were
recorded at the end of each cycle. 10 The threshol d
cycle (Ct) was determ ned byssetting the threshold

fl uorescence (dR) at 1000 in each individua

experi ment fHomvan e

pr.ogr am (SMr at agene @Tqﬁg§¥%§m§¥ﬁg‘sed flor dat a

acqui sition and anaIyS|s Sanpl es were consi dered
C gﬁk}§ye for influenza A virus when the threshold
—ﬁgygfé—?%l) for the H3 or Mgene was 3 units smaller

t haRodtinert€&h ekaminhtiong viers pateméd byrtlgo@mtohic Ratology Service at the

r.espj dj.sease.. JThe. posjtive confral 5 .
Uk e oot GRE for VRS MetiiRe Gt Bt ORrbfpes that died in
Aptil/aaayi2nes Fuinddad/ i98udntis B&))retﬂt [nUSsheMerfaGlityS0 hakthaar Hlorida, and on

a Bl\é)sgorg " S’Eel:régré n I ungih%(iz 5 i(gp%mﬁ?ch%gf ul?agz’z outgx%ak n a

veletih2¢ ¢Gflc $n B@%&bt@oxﬁﬁg | 'Fiss%@smvé’@ fxVEM 0B URBIrABRIeRE formalin,
with 0. 5@6(BSA) 20 and antibiotics (gentanycin and

embpdsied fip giastfiny andsSthne sersiops sveya stapssoviy hpgpatoxylin and eosin for
hls@(ﬁﬁﬁlﬁl %iggﬁég'ngﬁs an g s RRERaBR R r e 980"@% HAiRE eﬁolgéﬂ:ﬁ analyses.
rby cani ne kidney (MDCK) cells cultured
DNENIsuppIenented with 1 g/nL TPCK-treated trypsln
RNASLAIRA H6rh ChifOfiRue saiiples-OUi S, MJ and anti bi oti cs
(gentanycin and ciproffoxacin). Cells were grown in 25
c R Ffolzeps kupgatissuds7 Goineagh nafnibel i 7 idegs avereothplved eand homogenized in

TR OG0T AR S PGP i o5

ang estibigtive dgé¢radnyem ailh eipheflovast)edingud dispesblectisue grlndel (Kendall

el ari ti t {
B
(RNedsy? Minii KocQIAGESHnC.t Wlemdzdl(fAbmbrdp@Stsagamfamna s mstructlons
ow ev Eﬁence

o TS SR R A kR Ot R85 o

tisgue Flfkgled tonaddgd Withd Gt iedfidatory disdabe clarified
supernatants was determ ned using 0.5%turkey red

bl ood cells as 30 previously described (Burleson, F.
Re8ttid RT-PLYO2; Kendal, P. et al., 1982). RT-PCR was
perfornmed as descrlbed below. 49 Virus isolation in

enbfry - EEP gméiasive adsimadiiofeRavasspepieraed pr fripl diNA extracted

frohd Q84 RZ88ud éé%lﬁﬁxﬁ@ﬁe @§an@i?§<9c® PR rRARPYR 1P Eontammg ROX as
i nocul ati on The honpgenates (0.2 nL

a PR Tefrarng ave dQIABENRe, é(lalea%oﬁ?é) Brisflpf2 pomgaprobe gets were
useg{m% %ég:&ﬁ%)ﬁ de &ﬁhg&g'}x ?&@ec‘mﬁﬁ ﬂ@f’ﬁﬁ)l@@ g(ﬁx‘?e“;%ﬁ)%ér?)%be set

’ e egy were ¢ over
wah geloaiiye ifog canire hdnhagghuginin (fH3l)||gdne b@magrgi; utTihe atthep rprimer-probe set

targegéld% hg)qsy )éd?lsérbgd oy “ ff* £ B Mf‘g%%to% YaS 4de Sefn@a s, For

m

p—

turke bl1'06 S pre ous
eadﬁe&a:lFtnIb@(ﬂi’[(]BDeremrdn, F pledf &ktra.cteﬂ&@ﬂl R dadre aH’dedeﬁo a reaction
al ., 1982) performed as described bel ow

mites %Patfilft%ﬂéﬁ lﬂa%a?@%@umﬁ@ﬁ!br?mbat%“&%&gyfaﬁer Mix, 0.25 pL of
QuQI?d’"If ORTRE I(/B{ ufél%?ﬁ?& Gid r%}% ﬂhl@r 4ng FY fﬁ"éoﬁg&%ﬁuﬁ for each),

I nfluenza vir ter t Bitla
probe (0.1 pM final concentration) and RNase-free water in a ﬁnal volume of 25 uL. The

TagMan® Ribosomal RNA Control Reagents (Applied Biosystems, Foster City, CA) were
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10 RT-PCR, nucl eoti de sequenci ng, and phyl ogenetic
anal yses Viral RNA was extracted from MDCK super nat ant
or allantoic fluid using the Q Aanp" Viral RNA M ni
Kit (QAGEN Inc., Valencia, CA) according to
manufacturer's instructions. The viral RNA was
reverse transcribed to c sing the QAGEN(r)
OneStep 15 RT-PCR Kit (Q AG%KI Inc., Valencia,

use@%@c%%cgfll%g)t {Ilgrﬁdﬁtglﬁ&feﬁg Eﬂég’g{tlo%s fo Scfe{ é: & OfF ﬁf%q, %&ll:%fais A fydpeenous

mtemrg?mntzgéf@é the presehee of B mmcﬁ:é lﬁfoﬁfﬁl’(e dan1r8£t15@ﬁ@ééh@lb§| y
de 1992 uni ver sal
gen s peC| %cl}%:e ngp ‘E?%f*“&%m?’p Y aﬁﬁ?rp%’é‘&bj eagfign [aikfugss in a-
MXMOP%@P@R Py stebin €Straegighd, mgollil\b@p@mojyu;@&n\amogs HSREedS reverse
| ates f aut omat ed sequencing in the ABI PRI SMr)
ST OB HED A BRAD SHEIEn . 02D Cooinefion omeat S el mginutes
to a(éﬁeaté QRMHWASHF TP ENNAL Py ARRY, 1,56 ﬁﬁﬁﬁ%&tﬁ A Bor JL:(? ?’8 Each

CA). Nucleotide sequenées were anal yzed u
amf’(hﬁéatl_oés Evglendndduded c kigeatiretion| DRNASFAR, fdrnds, “seddmds Sﬂ)ﬂ]lpwed by

améﬁl}%/eg_tgl%lcfw IﬁbPC ?’/ :rhl%gtesaﬁa I%gé* %}1?{%&#&8@&5%28 lrjlrsn()e gnd VIC

(emissibu gsvélength t5|5e nﬂi)(flubiﬁsbdil@ R OREL KB SEMSRH R edohy cycle.
onpared to t

T T
eachTﬁlﬂuﬁchlal\le)tpeffﬁﬂﬁﬂ TROMIBOUPEdychdiord 116 s%@ro%mgﬁﬁ%ﬁne La

2004) and_ confirned

JOH% %@g@s&mm g)g,dgtﬁ, aegflﬂg%@n@e@gb@p atS@l@pleq; were, considered positive for
infuisiRdarias dvhelRhe thréd@HRAGLIEICHALE AR f‘Bf E/f Fén%nw%s'_! units smaller
" @ C?ty Serum_ sanpl es were |ncubate
hangtlie (oot gectissyerelipRoiogs DrNRA reg@regEy KENa@o Thet_pdsmve control
consIsdd/sF.ampBRSHon 0 RGN & 3 T @%S hour s

at 37ém|c}))r| or tno heatxuﬁﬁtggﬁor\?ﬁ@%%ﬁe& Ogrr{ﬁ l\gﬁgwm

56C. I nfluenza A/ Cani ne/Jacksonville/ 05 (H3N8) virus
Vi@ g WviDt VK cells for 72 hrs at 37C in 5% CC2.

Virus culture stjfper natants were harvested, clarified

byF@éﬁt o tisaess drom zach off e Sddegs Wﬁ@ﬁlavkkllandt}fdﬁfogemzed in 10
volu\ﬂeﬁ UB BRI ESk lg%d}f% E{j leq\%eduslm rleglil\l\%nnéelﬁlp Yg%l& 0. S‘y (BSA)

ol d enbryonat
and thlqjlcmntminsnKiQ@raMa&h)) r S(dldadebn8 s reTlliIﬁ/eHby %&ﬁﬁﬁlga‘uon

o R 5 0 0555 M Pt Kb SRR e
DMEM szsplemmted amﬂelmg/mLaF?(HQttaited mismlgiﬁa-amcﬁld&p St Louis,
MO) §910 mtl n 96- \/\g gfg@st ic I ates and incu bat ed
r oom n%@? AT 289 £Lir a‘fﬁ‘)hu dlls weap geqyimin ot niasks at
37°(bfn Ohbfidified leeyosphett ko s SWes), adde duand \tvél% obse ed daily for
ntiters were estinated visual r‘f

glutinati
mor@@[ﬂa Ig?: iaxfné%es alé(ﬁ%l‘?ﬁjo?tét dayp pestinoculahen. Hhef hqamq;teds:uttmes were

larifiets by Giehtttfi @08 ange hgbyl
sty tignatueshy e R Sl LAY S,
escralixfgiafgg e & 1nc5:uba‘t1@q,,| tyn gfiditiepsd passiass weRrranfoonet] foPsaTples that
did m@t stk ev1d%9£g’3f infh AP %ﬂjs 't:)')flel%l %%\?tfn% i ct)rgfi’ﬁ %ékJ[Rh g(—geglilaggﬂltmatlon

in dogs housed in a s
activity an jthggclarified supernatants was determined usmg 0.5% turkey red blood cells as

previously described (Burleson, F. et al, 1992; Kendal, P. et al., 1982). RT-PCR was

performed as described below.
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The out break involved at | east 58 dogs ranging in age
from3 nonths to 9 years, and included purebred dogs
as well as m xed breeds. The nobst comon clinica
signs were purul ent nasal discharge and a cough for 7
to 21 days. O the 43 dogs that had clinical disease
for >7 days, 15 41 had H anyi body titers to
cani ne/ FL/ 04 (H3N8) ranging from 32 to >1024. At | east
Vit isoBRGS iPERGY 62880 nIRPORYMONI &, Of which 6 were
euthani'zed. These 6 m xed breed dogs _included 3 nules
and Hempegerates swergngiengred rreng efigzen niuag rigiaedss at slegripedyraove for

T AL
saceo&ahﬁ’frdaatdlcmmbxwmw drix@tsn hw p&ﬂené& aoyrs obingalstionat 376, the eggs
we[re rrl?ed alt_|4§é ?\lleg | ﬁfﬁ)ef & RIR arv?s ﬁ1 ﬁantmg ffmd‘3 I-E%?J)ggfu?ihgwﬁ activity

revea
in theaheified bmienﬁaianﬁﬂ’l\daﬁdﬂt)@mirﬁﬂ uvieg OEI%)mkH}'pﬁé bloodicalls as prev1ously

Ther |theI rQSj int
e PR ahRE K F oL 0Bk nih el 2 B ot br R ghl geiormed as
desthiBed tggi. Ir ave ra)ﬂdﬁlbﬁeﬂ @e@ag»v@ IileemlISlfyblk}atéécBég%d waye performed for samples
utrophils rophages n
that g@m BWI% seofduTisaryesieterhn FRe HfOﬁul%orpet dogs
at a veterinary 25 clinic in southeast Florida. The
nDst comon cllnlcal si gns were purul ent nasa
RI4P gtideseque and phylpgengtie a a§eHays. Of the 40

dog S’trall M rv?hs 3&&1@&@@ ' ﬂrdrrY avibek c@Rim@inbler OhahddBNBhid using the
W thyH. antibody tiers ran from32 to >1024

Qlaamp c Ak RO o Midick i KQ%GEN%&@ valgacin.drAficeingyg; papfacturer’s
insBMloRs. 2MEe GRNIYA 2956 MveRE LidnMRb& t@‘é@l\iﬁgﬁﬁg thE IR0 neStep

rogressed to pneunonia. One of these dogs, a 9-year
RIoPER deit €DASTHRS Hicr.eVatencid, €4) adiaeding tel al,asufaﬂtl@r s grstrpetiqep.  PCR

amgu i GRS Sk Qémg ich A0nd® g),fnlglgzat\;ll%f: g&gp [ORE BbNiASwas performed

nonary e ema_ and congesti on,
as pregeop émahﬁhﬂ@mmsﬁmet ar, 119@211)11@811& lghvadraaé genpogseific primer sets

‘ (prgxll:n]cg r 6%91\./1@1%889 Qllatlﬂgft & b cﬁmét) n Rg q) %ﬁeﬁ[&o&f VJeH:e used as

s and neu
tenflatesEhoANPlOR 28 dREEMLCTInkEN e PIBIR P/RKMI ERAQ au@iateHl m\lA sequencer

usﬂﬁ% Qg%lg s Cﬁll \S/ééin% dgf %rmma?cﬁ.rc%%%ﬁ\f\gsé aﬁead %ého%?d'stgrx% ecOtStef 1ty, CA).

NuMegmfeeseqﬁencasf heen zmalyAp eisihgahel Itahﬁ'géi{é € Packags® QBNIAISG”AR Inc.,

e.d fromall 7 _
MAEPE pB 1 TR YL o Tt POBRZE OB AR 1 Reesimate
phidogeiis I’mdlcﬁfchlawzca)tdﬂ&p ganes (rbabtle Bicleotdd ﬁqu&cﬁﬁﬂ&?@ﬁﬁem 1.,

i nfluenza
194 T Ba ST G Heeh ST A e & GiRe FPeia0 ™t Pt og paping analysi
withfthe Tadu@aye mddePREpBMBItad in ThBINEGAP Ygoghas (Kafﬁefi S. et al., 2004)
can é%%ckson e/ 05 (H3N3). (cani ne/ Jax/ 05 After
an Cogﬁgfg AALE A Bra Pegram (Y ’Raé’ﬁl Agrgsiates.dne ysgriand, MA).
subt ype H3N8 virus was recovered.fromthe |ungs of
~the pet dog that also died after 3 days of pneunonia.
Herpig '.L:‘.‘J- H, 1 n_-:_-m-‘ rpgassai) A/ cani ne/ M am // 05 (H3N8)

(cankiel Moy Gor- i ool | desditle alyne (RE, DENKA

CANI NE I NFL UE
SEIKEN Co., Ltd., Tokyo, Japan) (1 part serum: 3 parts RDE) for 16 hours at 37°C prior to

heat inactivation for 30 minutes at 56°C. Influenza A/Canine/Jacksonville/05 (H3N8) virus

was grown in MDCK cells for 72 hrs at 37°C in 5% CO,. Virus culture supernatants were

harvested, clarified by centrifugation, and stored at -80°C. All other viruses used in the HI
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Sequence anal yses of cani ne/ Jax/ 05 and cani ne/ M am /05

revealed that their 15 hemagglutinin (HA) genes were

98% i dentical to the cani ne/ FL/ 04, canine/ TX/ 04, and

cani ne/ 1l owa/ 05 i sol ates recovered fromthe |ungs of

raci ng greyhounds that died of pneunonia during

i nfl uenza out breaks at trac in 2004 and 2005

(Crawford, P.C. et al. 20 ; Yoon K-Y. et al.

d 0 ni_ne x4 05 and .

assa%&%é%]ég/rd'\x;‘l?ha% ?dohé}’\i\gp eglg)g }zjn% den ?g% é%goq’cont én‘goaillg?tﬁlcnt?uld was
collecied and storéd ateBOC. VThelEstaySOdsaieEfdmaﬁdtes rde@Pibedpreyioasly (Kendal

0 Yy C CO ar.isons o enes
P oL B bGP i Bt B PHERLD an cqual
volum@" schaliyt diheet] Mmlrhl it %mﬂ@la@tﬁz’ Plhieddnd @awafeR/al ¥ddddttemperature

ni ne/ | owa/, 05 (0] i sol ates and
for 0PUREE: artp G ot ol BaYe BFen g twotite P edded and the
henggglul}inahbﬁ) tdrh @el @ehated WisOlyVifte 3€ %uht&@sl at‘ 1R0endPoihd A1 titer was

ure 4). Furthernpre
et s 55 150 oL AAR camPletly IR B AREloAEITOS
i solates were nore closely related to 25 canine/ Tx/ 04
than to either canine/ FL/ 04 or cani ne/ FL/ 03. The 2005
EX4 = SESubgroup that appears to branch of f
framAghe gar MS 28803, 3 M10%994dé§a%eﬁewh&fﬂ)§c?sP\@ t al.y 2005)

di fferences at  appr oxi mately nf or mat i
respigptpgysdisepproauibigalf gespwed msdogs ppused int dﬂéleltmfp@htlyes msrtltdasttFlorlda

The ‘B@@)}eﬁﬁ 1ﬁv%F‘JeH %Plr%gsrtn\ﬁg rdggs Ilaﬁ%#?% na% e & (%nggrsngat g %%?aﬁsg and included

ori zont a
purqbeqdrﬂogmméﬁamme@ ticedd. | ”Shefmwtrcmnom tiniich sigasiwere pufidiet nasal

| t
dlscﬁ%g uéﬂtarag%&egﬂtf e7 %%gl ol &9 %?%Seégo%sf g £© gf”icglrfis 195 for #L days,
41 ha Hisantthedy titarscte rcgmna/IFLE)ﬂ (BBINBY renp g Siadrh 32 do 5Q024. N@AW]east 10

s _expected t ve happened, f canj ne
d°gp ﬁ‘?’?ﬁé%?& JrEtBage,"oL,wh) %%Wio%rﬁeﬁeog ARy Bpeed dogs
1ncll@§d 'BHEaléBQNld\lEféthésUEhg’lﬁg A k@%m l4SEbARER 3 TBEE.© TS Ufration of
served stitutions in all cani ne

iR BT A3 1 BB SUREOBRs A e cpmorn

exargigationg thesd ddge haa pulh{dﬂ&@scoﬁ Abreard) edefﬁﬂe?ﬁstGI‘aﬁﬁﬁre‘k%maéon of
suhstitutions 3S, We22L, 1328T

the jgaRiEfory BRGH 6"@{&%‘9 ¢ FEmEIéxB%@énémwln% é?l@mbu)#lés md suppurative

bronﬁ]i@helhﬂorﬁ:h Om&etmtephﬂ@lap 84l &b 4% rosion in the trache bronchi,
ne/ M am and cani ne/lowa/ 05 viruses F 3

bm‘%‘ﬁ PG bigoe a]t Handsa Fhe esaaioy tssies weee lmﬁintrgt@d@ym)eutrophﬂs and
macg@[ Rswere 3 amno acid changes (L1 18V, K26 IN, and
h&ﬁ) that differentiated this subgroup fromthe
ay 240 reresntiraipse diseapa iothr@k ocTirexdein Wdr et ogmidt movetennary

chm?% %lﬁ%ﬁ%&l&lvﬁjre 204 ¢ %}h%ﬁ)ch}nb:glt mé‘n?s%q%gfp?lrruiﬁn‘fc nasaF glscharge

he 2005 isolates fromthelr cani ne
and Egeughdemid} te,30tdaps. 200the 48 dbgst &5 werkrsemopasitive gorayzhine/RD/04 (H3N8)

N e T T R L
palre,;gme mmalemma vFarm}anygle C"ﬂlﬁbeﬂ@dg& Pdgafseddb ph@mRfhia. One
fth mca i_ne/ % Si ng (g sm ng acid, .S 107P.

of thpss UGk, A pREo }ér@%% ‘&ﬁ‘fﬁﬁﬁ% eiFier died A s aftpr qnselof cligical signs. This
dog ﬁﬂhﬁ@ihh((ﬁiﬂon%hltl@ OsullrhbrRfy é&ﬁa%@%@ﬁ%_efsﬁ’cfn, and severe bronchopneumonia.

'lN |ne/J|I|n/I/89v\,h|ch has a
Similar to t ¢ 6 shelter dogs, there was epithelial cell necrosis and erosion of the airways and

neutrophilic infiltrates in the tissues.
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15 (Quo Y. et al., 1992). EXAMPLE 11 ANTICGEN C
ANALYSES OF THE CANI NE | NFLUENZA A H3N8 | SOLATES
Hemaggl utination inhibition (H) tests were perforned
using an antigen panel of older 20 and contenporary
equi ne influenza viruses and the canine influenza
viruses, and serum collected in 2005 from horses and
dogs that had been infected with influenza virus

AME RAAL-EBVH MTEPGRAND VERAL iIBOLIATHN agai nst

Ca”m?é (5 e i i S5t BB R {308 RITHOR sy

theh idgteetr thv\M rgetee of axfluevzh typeC AMnd e HBI 3ene @l ichidnd B3NS S fluenza A
sed by at | east

I ol ates, .but _decr
i1 B 6 Tindh A AR i ROsRE (o Totheng ripsies Arhesene and the
caiganinfieerze rHBﬂgétﬁ$T§l§lB 183aQ el 8 phdshdes tilh SCrIQENE ﬁ&f}@ﬁzvz\% A subtype

bod d_4-f
LS i (il GF Gaahels: o ORG BLannd Ganp Hepeumonia

Th[s&@rhxab\a§ naniéll A/cUdfie/PcRONODS RS \(ﬁgiNgP(fcaﬁlﬂf% 2R BPSY MW E O assages in
erret ni zed ag ai nst cani ne i nfluenza Vvirus.

eropaEe CaH B 86 (UG BUttes HIDOYSE vefe cepopied rom the lungs of

thed ki GBRI fhat K |l taYter%t "c‘ﬁ?‘é1 Jt hﬁeﬁfﬂ% hize ikl ug Rﬁa%s named

viruses and cont empor ar ul ne eénza viruses

Algrpedar/Os(EPNB kisaning )phyl ogeneti c anal yses.
The anti body titers in eqU|ne canine, and ferret
ser a to tge canlne/NIan1/05 |solate were simlar to

ARIE £ 9 NET A 3 -

ters were 2 to 4 fold Iovver for t he
IS?E%?%%/Jax/OS i solate. This 53 suggests that
canbegutFa aaades sofanax'nig@ffaimlsl layid déagtnieMdiamb/OO Melvbeded that their

v PAFETAA o301 LESo iDL BB SR .
canfreeflowe/OHASOIMes  recofétddpfrpmt the Qngs *onaNn@OgINyhoxﬁldaU that- died of
pneyamfna$durmg u:llﬂtll\en;a out’brealos at traclE(s in 2004c and 2005 (Crawforg oP C.etal,

2005; Yoon K-Y. et al, 2005). In addition, the HA genes of canine/Jax/05 and
canine/Miami/05 were 98% identical to contemporary equine influenza viruses isolated after
the year 2000. Phylogenetic comparisons of the HA genes showed that the canine/Jax/05 and
canine/Miami/05 viruses were clustered with the canine/FL/04, canine/TX/04, and
canine/Towa/05 greyhound isolates and contemporary equine isolates, forming a distinct
group from the older equine viruses isolated in the early 1990’s (Figure 4). Furthermore, the
canine/Jax/05, canine/Miami/05, and canine/Iowa/05 isolates were more closely related to
canine/Tx/04 than to either canine/FL/04 or canine/FL/03. The 2005 isolates formed a
subgroup that appears to branch off from the earlier 2003 and 2004 canine viruses with
differences at approximately 10 parsimony-informative sites. These differences support the
hypothesis that canine influenza virus is being transmitted horizontally from dog-to-dog as
opposed to being reintroduced periodically from an outside source. The accumulation of
mutations from 2003 to 2005 illustrates the ongoing process of adaptation that the virus must

undergo after being transmitted to a new host, as is expected to have happened for the canine

influenza viruses.
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EXAMPLE 10—AMINO ACID ANALYSES OF THE CANINE INFLUENZA A H3N8
ISOLATES.

There were conserved amino acid substitutions in all 6 canine isolates that

differentiated them from contemporary equine influenza viruses (Table 9). These conserved
substitutions were I15M, N83S, W222L, I328T, and N483T. Phylogenetic comparisons of
the mature HA protein showed that the canine/Jax/05, canine/Miami/05, and canine/Iowa/05
viruses formed a subgroup with the canine/TX/04 isolate (Figure 4). There were 3 amino
acid changes (L118V, K261N, and G479E) that differentiated this subgroup from the other
canine viruses (Table 9). There were 2 amino acid changes (F79L and G218E) that
differentiated the 2005 isolates from their canine/TX/04 root. Furthermore, the 2005 isolates
from non-greyhound dogs, canine/Jax/05 and canine/Miami/05 , differed from the
canine/Iowa/05 greyhound isolate by one amino acid change, R492K. Finally, canine/Jax/05
differed from canine/Miami/05 at a single amino acid, S107P. In all other H3N§ equine and
canine viruses, S is conserved at position 107 except for A/Equine/Jilin/1/89 which has a T
(Guo Y. eral, 1992). |

EXAMPLE 11—ANTIGENIC ANALYSES OF THE CANINE INFLUENZA A H3N8

ISOLATES

Hemagglutination inhibition (HI) tests were performed using an antigen panel of oider
and contemporary equine influenza viruses and the canine influenza viruses, and serum
collected in 2005 from horses and dogs that had been infected with influenza virus (Table
10). Serum from férrets immunized against canine/FL/04 was also included in the analyses.
The HI antibody titers in equine serum were 8 to 16-fold higher when tested with
contemporary equine viruses compared to older isolates, but decreased by at least 4-fold |
when tested with the canine viruses. The canine serum was nonreactive with the older equine
viruses, but the antibody titers increased 4-fold when tested with contemporary equine
isolates and canine isolates. This was also observed for the serum from ferrets immunized
against canine influenza virus. These seroreactivity patterns demonstrated the antigenic
similarity between the canine influenza viruses and contemporary equine influenza viruses
and were consistent with the phylogenetic analyses. The antibody titers in equine, canine,
and ferret sera to the canine/Miami/05 isolate were similar to those for the 2003 and 2004

canine isolates. However, the titers were 2 to 4-fold lower for the canine/Jax/05 isolate. This
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30 58 MATERI ALS AND EXAMPLES
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basel i ne bl ood tests, and recording of body
tenperatures for 2 weeks prior to inoculation. A
dogs were. free fromprior exposure to canine

i nfluenza virus based on serology tests perfornmed on
pai red serum sanpl es coll ected at the tine of arrival
into the facility and 2 weeks |ater. The dogs were
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isolation and identification. The sanples were

cul tured on nonsel ective nedia as well as nedia

sel ective for Bordetella species (Regan-Lowe; Renel,
Lenexa, KS) and Mycopl asma 25 species (Renel). All
cultures were held for 21 days before reporting no
growm h. Unfixed tissues werg also stored at -80C
pendi ng virol ogi cal anal yses. | nmunohi stocheni stry.
Depar affi ni zed and rehydrated 5-mtrachea and | ung
tissue sections were nounted 30 on Bond-RiteTM slides
(Richard-Allan Scientific, Kalamzoo, M) and
subsequent | Valile @&t adtibddyhites diteguinasanike, abARsyt qrat i on
I nc., Car|penineta dder@AJ cdrddrhmngg eyingidrlostizd aieses
bl ocki ng |r eagent (D&Mahi)neﬁﬁ}ﬂeﬁz'amﬁbésPer oxi dase |Ki t,
DAKO Corp., Carpenteria ecti Qns ,werje
i ncubated with a 1:500 jlﬁeﬂ‘f‘F‘onaB?‘b?ﬂS?'nocl BIEET ant | body

to influenza A H3 60 (Chem cop [nternptional, Tinc.,
Tenecul a,| CA) Af‘Bge“E hout £agne; bohrRiBey by Aeges’
Control s | 1 ncl cupation pf the spme sectians

with moug&aiges 1?Lm n| S&totkc, <thc. | Ral éPgh, | NO),
and i ncubation_of The nmpnoclonal anti bpdy vvlth nor mal
cani ne | yFBUBEEY%ns. Fpl I B ng  tFeat frent 3% th |t he
pri mary anti bogd fhe SECTi ons|Were I ngubated Wi(th
secondar y “g%pP ﬁ%?per ox| da¥® apd pPHt ox| dasé?subdtrate
reagent s [(Dako EnVi's| on M PET OXI dase Kit, Dako
Corp.) a¢Cawas ?90 t he| medlf apt uf8r s| i nstfuctilons.
The secti[ons Were count grstai ned W thi hemat oxyfii n,
treated WeEHRAY9Y0%r w2 3§Hd Bl ui ¢ty Rpage:’rﬂ6
(Richard{AITan_Scientif|C, anazoo,
dehydr at ¢ §IUBHYI AP ps649pp i efPui t h Pélﬂnunt
(ProSci Tech, men& ang, AUsStfalia). L0 RNA

ext ract i ¢RIHpY ahd Psspesl®d ung antd2t r agheal

ti ssues firom each _dog were thawed and pomogeni zed in

mi ni mum | E3¥RHEVEP medi umIOREM  sifpl efrent¥d i tth 0. 5%
bovi ne serum al bum n ( BSA) and] antTbiptics
(gent any ¢ CRMBHELEH pr of | pxdéPn) | usi8Ag a| di sP@sablie
ti ssue grlnoer (Rendal t| 15 Cifeline Medical—ing.,
Danbury, |€mne/TEP4l RNA wd€Oext rattded fromlhe tli ssue
honogenat €S as_Welt as[orpharyngeal and Tectat {swab
extracts G%‘P?FgﬁMaa”@&?ner ci d60ki (RReasl (r)2%01 ni |Kit

Q AGEN | it Valencia, A)—accprdi ng tp manufactiurer' s
i nst ruct i| 6#E0ARH/08| ut ed| i *% fi nak0 vo| unel28f 60 L of
buffer. 20 Real=time RT-PCR—ASingte-step
quantitative real-tine RT-PCR was perforned on the
total RNA using the Quanti Tect(r) Probe RT-PCR Kit

cont ai maagmm aérsw@&aéa&ﬁnerd% & heREEndNG{ qﬁﬁﬁﬁm
Inc., V en@f] Iuffio LinB 96 %? 1ern I ?érumna;}ii
targete n%s Rée\ﬁ% lon of the mairiX

gene of elgy dadsid CANURIRA S €t al
2006a; Payungporn
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25 2006b). For each real-tinme RT-PCR reaction, 5 .tL
of extracted total RNA were added to a reaction

m xture containing 12.5 L of 2X Quanti Tech(r) Probe
RT-PCR Master Mx, 0.25 p.L of Quanti Tech(r) RT M x,
forward and reverse prinmers (0.4 Mfinal concentration
for each), probe (0.1 Mfingl concentration) and
RNase-free water in a final "volunme of 25 L. The

Tag st ens,

Foot e AR AL AR e CES SRR o BB S PR T3

manuf acturer's instructions for detection of GAPDH as
cadh. £ dogenpus, internal control for the presence of
-J#ﬁﬁbﬂ%?%%égﬁﬁmﬁﬂ%ﬁﬂthe swab and tissue sanples and as

a  TH ViRkg ﬁl@&hlﬁﬂﬁ @’anbfeﬁlired% 1n@{ﬁ£ﬁdnt@ft Mé@lnqaﬁb§ teEfine kidney

per f or ned the reaction

(Mlﬁﬁﬁ% BI?IE’EF%‘H?GHS Wbe@mk 0@@’@#%1193/51@/&%06 SdP8)agerntentingpassage 3 of
the S8k st preWkly @Qscﬁg&ggr%@f%d 4! e ’ﬁlerlggc%ﬁﬁ%i MPCK cells

transcréftlon steP or 30 mnutes, an
in Todbeeeers Minenl Sswep QitM%FC(DMEMISanlmw@sl withol agAnlvER@K-treated

twp{s Hle(s%ﬁ cyc IIﬁl@()E)ac M@f{n@}?fﬂgﬁ{‘%@gﬂ&l{?@f i gpmﬂoxacm)

werd @reyrnuinad 50cum dtasievE 317 ﬁE inlbhweiddied attheiphaweontbiing 5% CO,. The
cult?ﬂ:@ e\%xje ng;gsgg%g ndsaﬂg t ?ﬁ’?g‘ﬁ}g‘%&?lﬁi% m nUt (B?-%Ug%q% gt 5 days post

ssi on. wavel en
inogwdatiohe n’@’(ehhﬁ’ﬁa@teﬂr@ultfxie@ orees eRfified by I’taﬂltﬁfd/gﬁﬁﬁa beL Qfedaﬁgernatants

t., & ac The threshold _cycle (C)
werd S“’r%e te ?ﬁ‘%%%‘% IE%‘%(J?%% of KBS hiBSRBIRY of PUSFEGIE es used for
detdrohiation oﬂ.ﬁﬁﬁ tlltd']T by el&CIheeki add Mudbe m@XRE ' THERMr wakN@’ median tissue
ram ( Strat agene,

Vk3000P( ¢ sof t
cufie G iodS kit St dation - O cShemns it G b
anaIyS|s The positive control consisted of
Ilflcat on of RNA extracted from Alcani ne/ FL/ 242/ 03
Expe L 100 The results were normalized by dividing

th @,@ﬂt Qf—mﬁﬁh WEd QMoﬁjh Ered Ghd fgpdd Q@gé fMar%ﬂ%oﬁ%so\(xﬂley CNp el Rose,

each g&ﬁ 5 Virus re-isolation fromtissue
NYH“o%‘ﬁS 4 f%miesa mEesad dordtie @@eﬂm@mak/mpmauom@@ww appved by

r& S
e B MO RIS o Pt AU T o

weiglgh rangedrirany BrisvEdkdy Thedogsi are healtdm bawd ®upsricatcxammations,

as | |
b é’lﬁl@ %ldg?re Q(%%ée% cﬁ@i%g %{%@é %tll.}res s %?%%oculatlon All
dogg gyegm;ﬁem fgcpmcmlqzoqxposura@o $an¢_0mﬂ1$,nde@)ruﬁrbdsed on serology tests
peri%%éd%rp éé(l a%?ung s%ﬁr Iesbg qﬁatﬁﬁ? &f Fﬁe Hll%?)%vg%ﬁleﬁrg)o% tjacﬂlty and 2
weeko hateai i fngh;iolﬁ%he@anﬁﬂ'ﬂimzedl |b§rgﬁtﬁﬁfem&fs énje@Rarof q&dﬂo;ﬂﬁéﬂ Wiprivan®,
r (6] o an arv at 5 da ost

Zent QPR ATRE RERE BEReaeieal P4 60 ik GrubB G Pt et
tubese nBix ﬁum(j amal@nand BefsdiRey Rakanrhs ifRGMicat @ﬁh oIt OrCIDsg of
. BV %]%@(2 $escr|bed for the initial

oo B aEa 6 Sumb airds sivar Apasiyed e e e sobeaithrough o
smailQﬁanMém{xﬁﬁar thaéterdRscicd 0 theSHAWRUEA %ﬂ)%e ’IQ{ Jg] ér fHafPand 1

virus by hemaggl uti nati on or RT-PCR I'on
female} ytershampnqopated) with ay wahu@@ma{aﬁqxlb smse dBlceshainAigaculated

contlidags Here Yohdei kY afrepknbl R00HGH eSyiRS-inoculated dogs and cared for by

different personnel. Physical examinations and rectal temperature recordings were performed

twice daily for 6 days post inoculation (p.i.).
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previously described (Crawford et al., 2005). RT-PCR
was performed as descri bed bel ow. RT-PCR, nucleotide
sequenci ng, and phyl ogenetic anal yses. 30 Viral RNA
was extracted from MDCK supernatant using the Q Aanp"
Viral RNA Mni Kit (Q AGEN Inc., Valencia, CA

accordi ng to manufacturer'sggnst ructions. The viral
RNA was reverse transcribed to cDNA using the

en A e RESPRIBECT K { (A ACEN 62 I nc.
to manufacturer's

i nsTa mohitan®r vi?ﬁﬂ?sl&adqhhgforoldtarme@fsptchmensmmﬁ iglleceedi toiee daily

froxageraﬁts}g&%%l gagsé @a %1[\3 Igl%l?}‘g p égs errI las @%rhg%% g"'ﬁ% tInte1inatlonal Inc.,

Pittd6l0&), PAYS Hﬁg stralbswedrs dlacgbind-pefistdrite mdsmte—bldfesed saline (PBS)

ool g PSHERESS, LA TESD BT D ony e os

dalw&ﬂﬂﬁﬁdo ﬁﬁg UGRab REtradls bR p?@are@ﬂiy&%rﬁﬂcaﬁd;@@f the swab transport
aut omat ed Se uencer _usin

uencin
mefla PiiCRAT BIEA WM A FIGH ABBTAP tf%?/tdwé?s el 9%1?%}“2& A
Mucléﬂﬁ@tﬁﬁ’tds@% theCOHERGES MBI BmaoRl Yaefinssbdygkit |'(BD Franklin
Lasergene 6 Package(c) (DNASTAR, Inc., Madi son, W).
Lakes,dNJ) @eqosdipg thothe g@g@fq@@ger (] @}strwt]fqgg eg‘hq @Wgeﬁ(tqai:tdms stored at
S0P haRERL IR IR MBIl £ypared to the sequences of the
vitrus in the inoculumto determne if any changes had
occurred during 10 replication in the respiratory
PodihB%dm eFiVRlGs 12- CLINI CAL DI SEASE All 6
rrusPrHocut &t &d dogs devel oped a transient fever
(r e@n adayt énpés awngr shasBgCpulited doghend jqnst vRusdageplgied dog were
R e s
Schkfieg-Phagh |A|munall}&taﬁti Gdag)s Qnewauﬁmcldhueﬁ degivhy sitalatly h’}haﬂa‘ﬂzed

o RRBHETS BERAR D R SRR g v

1n001ﬂeted df)g Weea wthajraﬁzeldo oﬁ:dm;ﬂeatel pdsigerten R4minations ere peff‘cbreled by

oGP U ASESh0E) OHLGEL St R P 2R P rormatn

emBéided ﬁrﬁpdﬁﬁﬂhﬁarﬂ J-pm saetfods pesd ditheestiioed with ismigxylin and eosin for

R R SR BB S s S5 R elow
UnBxéd RE} tisfiek ease submittéd to e Disg@iost® Chnibaldditsotfology/Mdasitology/

SerplpeiaTRRFENE INGFT 9T CEs o Qlsat PLSio G e B s fgeteril

isoRBe ahdRi¥hficdtich € ClHeORmipRks Reer® PRGIrEd 6n RBLRAGEVE fe@i@ as well as
Beagl es (Crawford et al 2005), the virus-i noculgé{g{
meﬁ@rﬁ@kemved%g§0ﬁ%¢éﬁllsr§@eﬁﬁ§rﬁ?5gaa’sw%.f%fé%el&n@;ﬁ ogad Mygoplasma

spe!aie§t(ﬁlexﬁab CRlI ANaly SRS Abldtbe2] ldQﬁSbéfB@%S&iﬁ g laotg%v@th Unfixed
. addition to pneunmpnia, the dogs had rhinitis,
tlSituP%m’ﬁe |alsp stordskas ngSCerdingvieologient epalesics-t i s similar to
that 30 described in naturally infected dogs (Crawford
et al., 2005). There was epithelial necrosis and
Impwogiigechemistdye |ining of the ai rvvays and bronchi al

gl aBe ara mzeé‘ eu& L& Qratedabn mTEacheN an% ting tissue sections were mounted
P
on Bond-Rite™ slides (Richard-Allan Scientific, Kalamazoo, MI) and subsequently treated

with proteinase K (DAKOCytomation Inc., Carpenteria, CA) followed by peroxidase
blocking reagent (DAKO® EnVision™ Peroxidase Kit, DAKO Corp., Carpenteria, CA ).

The sections were incubated with a 1:500 dilution of monoclonal antibody to influenza A H3
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infiltration of the subnucosal tissues (Figure 5,
upper panel s). | mmunohi stochem stry detected viral H3
antigen in the epithelial cells of bronchi
bronchi ol es, and bronchial glands 63 (Figure 5, |ower
panel s). No bacterial superinfection was present. The
respiratory tissues fromt&ge 2 shaminocul ated dogs
were nornmal. EXAMPLE 15-VI RUS REPLI CATI ON | N TRACHEA
r I it
e Dy aomnl s el ), MR SR 005, b Controls
incladed rindubgiponolthy same pectipMatitie nbR¥e Igthd mbadl, Bewten fize Raleigh,
NCRhnd ALIMARE 8 M BRAEIGRPLERBE bvich A cAli &G sections. Following
onmogenat e I'ncrease rom o ays p.i., en
treathent easle dthe npdayry6 anflvely, ahes odeotians nweteerinaubatbtl geitk secondary

. _copies.per L.of |ung honogenat e degr.e d.fro to. 6 .
imnfyABhci il aig Bruonliich ARTREE PREnE EOUERT B vsienh briidhse kit
Daklo @tpir) ﬁ@:bﬁliflig fouie traafaétier’k !ﬂﬁf@u@mnﬁ a@‘ﬁbhﬁgti&&%&e d@ﬁﬁerstained
ol L. Taple 11. tectipon of _virus shedding jn the. K .
Wl“bﬁ%ﬁ%%ﬁf%xgs%te@ﬁ%ta Aar g Bt e (e s b Scientific,
Kalaridzbtle ™™D, Vddhyidratey, %ﬁntcbtsaﬂiﬁ\ée apfiRl - Siithe FimKER. (Prb¥GTech,
ID Time p.i... M GAPDH rati ob trix gene (copies / ul)

Queepsiand, Ausirglilg 1 57E+02 860 84 1.30 8. 25E+02 120 1.23

1.47E+03 108 1.17 1.17E+02 894 120 1.41 1.37E+02 132
1.27 3. 74E+02 a Time that oropharyngeal swabs were
A SKITas ‘ ap§ #08 USBHES. f ol | owi ng i nocul ation with

T o Yy - , : oL AL .
530 k3Bt EO S LSS i
esseptiyl) medigmf GYIEMACHippleaisnies t witle t0.5% Thovingbswint dbwmimh @3SA) and
. . e . I ,

il e £ ol VB S A
Lifelinabledwaldnd, DamproCThoAgabRNdogss éxtrecied fibmdhemitshe homogenates
o SRR AR T8t g
QIAGENInmvg Vrléncial (Ag adccading go hamgfackirac k @atructions and eluted in a final
volume of 60 pL of buffer.

Real-time RT-PCR.

A single-step quantitative real-time RT-PCR was performed on the total RNA using
the QuantiTect® Probe RT-PCR Kit containing ROX as a passive reference dye (QIAGEN
Inc., Valencia, CA) and a primer-probe set that targeted a highly conserved region of the
matrix (M) gene of type A influenza virus (Payungporn S. et al., 2006a; Payungporn S. ef al.,

- 2006b). For each real-time RT-PCR reaction, 5 pL of extracted total RNA were added to a

reaction mixture containing 12.5 pL of 2X QuantiTech® Probe RT-PCR Master Mix, 0.25 pL
of QuantiTech® RT Mix, forward and reverse primers (0.4 pM final concentration for each),
probe (0.1 uM final concentration) and RNase-free water in a final volume of 25 pL. The
TaqMaln® GAPDH Control Reagents (Applied Biosystems, Foster City, CA) were used
according to manufacturer’s instructions fdr detection of GAPDH as an endogenous internal

control for the presence of RNA extracted from the swab and tissue samples and as a

normalization control.
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(hours)a 797 24 1.20 1.43 8.22E+05 3. 11E+04 801 48

1.33 0.99 1.15E+05 6.52E+06 789 72 1.44 1.12 2. 39E+04

1. 56E+05 819 96 1.40 1.27 3.19E+04 1.43E+05 860 120

1.59 1.04 3.48E+03 1.17E+06 894 144 1.70 1.15

4. 78E+02 1.50E+03 a Tine that tissues were collected

fromthe dogs follow ng inocglation with

Al cani ne/ FL/ 43/ 04 (H3N8) virus. b Nornmalization ratios

wer

(AR AR TR Tale e ST
Mr0epET Q(BﬁRr&tstenx(Sg@mgertcopa é@lap@A) uCydingtgogditiens included a reverse

oo R et OCUPT PG o Ch TR TP T GOR 200G (g 15 minutes

to sdcnaatmws{o\mhﬂraq% DM@ S lpherasé] and aaglifio/ioantr MoTeytles. Each
origin (listed in Table 15) vvereﬁp({ E)?gated in

amphfiFSfoRatcatle e figludsd M&t&m ¢t ad 15 g¢conds iotlgwed by
an}ﬂ\@lﬁn LAt %M%efbﬁ’@% Rt AThiFA e fbﬁ v&a‘%@l@n%‘;\%ggﬁé’ A% and VIC
praque assay. virus ~qua Picati on was
(erpsmbm mreeletgth ﬁéﬁagglﬂmpren@m sxgnas wagc wgsdrdef atuthik eypd pédach cycle.
T}%}ﬁ-gﬁmgcﬂ})gl@ (%g rﬁa%é,egr mé’& 6sett gggg@%tsb&g @Bgr%'?c%ﬁé‘es(dﬁ) at 1000 in
eacuddiduat agesmeft. vTheaMxB@(mﬁfErxatsumyz tissfase profram (§irathgene, La
e teste

Tl AR a6 Dt e dats RS aR AR AR | O POV SRR consisted of
atﬁplhﬁsatemsﬂrmm&xB&WﬁromfA/cmﬂ@/ElL/swes Wi ngd)i igis b etheaedults were

nogR e (RERBE U Mot AhURA Y OBRRPALPEA G L e Tor cach

sa@pleercial kit (RNeasy Mni Kit, Q agen, Valencia,
CA) and eluted in a final volune of 60 L, followng 5
the manufacturer's recommendations. Priners and probes

VifRse-a1abh kbRliBsgwgquence alignnents of the H3 and M
genes from varl ous subtypes_and from diverse specie

wer 197&% flpgredd ysichee tisiea et AYIrgR-iBpftetndosie Mo ﬁhawed and
hoﬁmgémze@hﬁ 10 %ofuMes of BMHNIRBSplerRRE AN RPE SYEESA S84 8i8sics. Solid

fromthe conserved regions of over the known sequences
debiay Vas prarnteh §y tcentsifygabore and supstopisats were iiprchlgted 2aptaMDCK cells

culirbd S DR @%l%te’ﬁmh)em%LufPék-@reated trypsin (Sigma-Aldrich Corp.,

St. Louis, MO) and antibiotics as described above. Cells were growri in 25 cm? flasks at

37°C in a humidified atmosphere containing 5% CO,. The cultures were observed daily for
morphologic changes and harvested at 5 days post inoculation. The harvested cultures were
clarified by centrifugation and the supernatants inoculated onto fresh MDCK cells as
described for the initial inoculation; two additional passages were performed for samples that
did not show evidence of influenza virus by hemagglutination or RT-PCR. Hemagglutination
activity in the clarified supernatants was determined using 0.5% turkey red blood cells as

previously described (Crawford et al., 2005). RT-PCR was performed as described below.

RT-PCR, nucleotide sequencing, and phylogenetic analyses.

Viral RNA was extracted from MDCK supemnatant using the QIAamp® Viral RNA

Mini Kit (QIAGEN Inc., Valencia, CA) according to manufacturer’s instructions. The viral
RNA was reverse transcribed to cDNA using the QIAGEN® OneStep RT-PCR Kit (QIAGEN
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gene-specific prinmers and probe set were selected to
specifically match equi ne and canine influenza A
virus genes and m snatch the honol ogous avi an and
human genes (Table 13). Priner design software
(OLIGOs Version 9.1) and the web based anal ysis tools
provided by 15 EXIQON (httpih/| natools. com) was used
for Tm cal cul ati on and prediction of secondary
IncStUVAEsd ons
r egi %E]%?z gfl a%wm%%%engﬁﬁ% use%géu%ﬂs PeCdlg g fon of the
coding eagirs) olcat§ diflufenra tn'hm gnes anthe aﬁNRN@astdrfo&&échs previously

R tisspe, The Pre- Devel

e o) RS e 20T o, Wil isr s g sets (prmer
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tection in tis sanpl es
R bdTEnqled BEMCARS RIS TN ﬁ&@%ﬁiﬁ%éﬂ%ﬂ% using cycle
squEﬁCi%@Riywasrrmealtf)D ciepdstby (Asilied BibkystemaNbdsted ity r(943)6 Ricleotide
t ai ni n as a aSSI ve, reference
seap e spinre A BHOIE Hal s Bancioga (N AFEARTIGadison, WD)

Ther mcidotion secﬁzexb.ce@ffo%s%@%b%r%fr@muﬁfeqteasdo%s %@%&&ﬁr Pto the
th a 25 reaction m xture contal ning

conbi ne _wi
Seqﬁ“@%‘ﬁ?’?f@&‘ﬁ Iprthh orilupR deismine iflary cbames hed occurred during
repligadion inTRERsfRlatddy XractPr i mers (0.4 M final conc. for H3
gene or 0.6 .iMfinal conc.. for M gene), probe (0.1
Mfinal conc. for H3 gene or 0.2 Mfinal conc. for M
Exgerex endiiNaser Jisegsater in a final volunme of 20 L.
Che step real-tinme RI-PCR was perforned in the
b pREainoqigied dyasrleByencd mifagtienitfanse (redtal t@ppérataey >39°C) for
[ [ e O.transcription ste
e %‘9@ . YRR Ry G B e BB e D B
ovemhe ggi@y pbyerviion peringt dhe |s]nan0[mbeulla1bd) degtreivaiined éilifcally healthy.
Hot St ar Tag DNA pol ynerase, anplification was performed
during 40 cycles including denaturation (94C for 15
EXAMEbEAS)-VARYS SHHRIDING/ ext ensi on (60C 66 for 30

se EAM ems on.,wayel ength 516 nm for H3
a4 BlAe M g RleS R AU i tuasm Lo rode pm one
of thqmrusa@)mmw dtgsemzn Chdl)lrsfﬂ ltj O}“l%&@ﬁﬁar)&#gﬁflﬁdv@b?‘?&%cted from one
| er cyc a n 0 e extiensi on
doe 3 72 B pd TORPE! vy nCaritash dpg &f S081120nend b3 bowme.i, were

pos1B@RfQIS\8ﬂ1y bpneqlﬁn@teﬁﬁd)feﬁﬁﬂmél 5FHnEéCR r(T]?Mé?’l?@ 5 H“}x%qbgéﬁﬁ{e%umber of
ecificity of

nﬂverﬂgf (Strﬁoggene
B gf?e b%‘i?é’egé éwatt%waﬁénqrwspdn;vﬁh ém(erfam;s tafdays p.i. No
virubley @steeeddiih yheGbctM swabd, mer s/ probe set for type A

influenza virus In order to test the specificity of

each prinmers/probe set, RNA extracted from sever al

EXANVIPIR IM%S{P%I@I‘EEM@)&AMN i ruses were used as a
tenplate 1 n the reafl- - 10 assay (Table 15).
RNE! spufFdhartel the rprendeusr nxm-atneoial adfe¢tive neag -sped‘iﬁdf pathogen-free

Beaglds mﬁf& F AFersys );’rrtga/q%g‘ﬁfg‘bl@tf I A I1n (I}gge eaneumoma as

virus (A caniné/Flo
evidenced by gross and histological analyses of the lungs from days 1 to 6 p.i. In addition to

pneumonia, the dogs had rhinitis, tracheitis, bronchitis, and bronchiolitis similar to that
described in naturally infected dogs (Crawford et al., 2005). There was epithelial necrosis
and erosion of the lining of the airways and bronchial glands with neutrophil and macrophage
infiltration of the submucosal tissues (Figure 5, upper panels). Immunohistochemistry

detected viral H3 antigen in the epithelial cells of bronchi, bronchioles, and bronchial glands
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to generate the PCR anplicons for H3 (nt 1-487) and M
(nt 1-276) by using prinmers linked 15 with T7
pronoter (Table 13). Then the purified PCR anplicons
of H3 and M genes were used as tenplates for in vitro
transcription by using R boprobe in vitro
Transcription System T7 (Psdnmega) follow ng the
manuf acturer's recomendati ons. The concentration of

(FiElR 5, idvwdrSsaneRE ANBWASteME Suptingdtiod eds piesene.adhie inevgiratory tissues
absor bance at ZGgqnm The were then serially

frogp;the ghamriposhted dEsGFHEPMPom 108 to 10 copies/ L to
performsensitivity tests. 20 Mdrreover, a standard
curve vvas enerated b Itt| ng thelo of initial RNA
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from non-H3 subtypes. These rare cases could be

resol ved by RT-PCR using HA universal priners to
generate anplicon cDNA that can be anal yzed by
sequenci ng. Properly collected and handl ed speci nens
| acking influenza A virus yield 18S rRNA anplification
signal only. 20 Situations gan which only the 18S r RNA
probe and the H3 probes yield anplification signa

are indicative of faulty technique, unless proven
otherwi se; either a false negative wwth M probes or
fal se posilabled2f Geteafomerxdrss ceplieatibe b i natied. anfrhunglok y,
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95.9% and Rsq= 0.999. These val ues indicate
satisfactory anplification efficiency and overall
performance of the real-tinme RT-PCR assays. W
attribute the I ower efficiency and 20 sensitivity of M
prinmers/probe set as conpared to H3 priners/probe set
to the N-fold degeneracy ofs M priner sequences
required to ensure broad coverage of M gene sequences
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20 suggesting a high incidence of other respiratory
pat hogens such as Bordetella bronchiseptica, canine
di stenper or parainfluenza virus. The single step
real -tine RT-PCR assay herein provides a rapid,
sensitive and cost-effective approach for cani ne

i nfluenza A virus (H3N8) detection. Rapid | aboratory
di agnosi s of canine i nfluen?8 A virus ( H3NB)

t f the di sease can
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Specificity of H3 primers/ probe set for canine influenza (H3N8) and universality of M

primers/probe set for type A influenza virus

In order to test the specificity of each primers/probe set, RNA extracted from several

known subtypes of influenza A viruses were used as a template in the real-time RT-PCR
assay (Table 15).

RNA standard for determination of the real-timer RT-PCR performance

The genes of canine influenza A virus (A/canine/F lorida/242/2003(H3N8)) were used
to generate the PCR amplicons for H3 (nt 1-487) and M (nt 1-276) by using primers linked
with T7 promoter (Table 13). Then the purified PCR amplicons of H3 and M genes were

used as templates for in vifro transcription by using Riboprobe in vitro Transcription System-
T7 (Promega) following the manufacturer’s recommendations. The concentration of the
transcribed RNAs was calculated by measuring absorbance at 260 nm. The RNAs were then
serially diluted 10-fold, ranging from 10 to 10 copies/ pul to perform sensitivity tests.
Moreover, a standard curve was generated by plotting the log of initial RNA template
conéentrations (copies/ L) against the threshold cycle (Ct) obtained from each dilution in

order to determine the overall performance of real-time RT-PCR.

Comparative sensitivity tests between real-time RT-PCR and Directigen Flu A test kit

Stock viruses of two viral strains including A/Wyoming/3/2003 (H3N2) at 107
EIDs¢/mL (HA=64) and A/canine/Florida/242/2003(H3N8) at 10" BIDs¢/mL (HA=16) were
used for the detection threshold assay. Logarithmic dilution of specimens in phosphate-

buffered saline (PBS) (125 pL) were used in a rapid influenza A antigen detection kit,
Directigen Flu A, (Becton, Dickinson and Company) following the manufacturer’s
instructions. Each Directigen Flu A test device has an HIN1 influenza antigen spot in the
center of the membrane which develops as a purple dot and indicates the integrity of the test,

which is based on a monoclonal antibody to the nucleoprotein (NP). The development of a
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comparative sensitivity test with Directigen Flu A kit.

EXAMPLE 16

The real-time RT-PCR assay for canine influenza relies on information from three
molecular probes which target 18S rRNA from host cell was well as M and H3 from the
influenza A virus genome (Table 14). Amplification of the host gene is a reporter of
specimen quality and integrity. Clinical, necropsy or laboratory samples containing canine
influenza (H3N8) virus are expected to yield amplification signal with the three probes.
Specimens yielding amplification signal with M and 18S rRNA probes but negative for H3
would be indicative of an influenza virus subtype H3 from human, swine or avian origin or
from non-H3 subtypes. These rare cases could be resolved by RT-PCR using HA universal
primers to generate amplicon cDNA that can be analyzed by sequencing. Properly collected
and handled specimens lacking influenza A virus yield 18S rRNA amplification signal only.
Situations in which only the 18S rRNA probe and the H3 probes yield amplification signal
are indicative of faulty technique, unless proven otherwise; either a false negative with M
probes or false positive for H3 need to be demostrated. Finally, specimens failing to yield
amplification signals with the three probes are indicative of defective sample collection,
degradation, faulty RNA extraction or the presence of inhibitors the polymerases used in
PCR.

In order to test the specificity of the H3 primers/probe set for canine influenza A virus
(H3NS8) and the universality of M primers/probe set for type A influenza, several subtypes of
influenza A viruses were tested by real-tii;e RT-PCR. The results show that H3
primers/probe set yielded a positive amplification signal only with canine influenza (H3N8).
No significant false positive or non-specific amplification signals were observed in other
subtypes or human H3 strains. The M primers/probe set yielded positive amplification signal

with all of the strains tested (Table 15). These results indicated that H3 primers/probe
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Interpretation of the real-tinme RT-PCR assay Results
Interpretation MH3 18S rRNA Positive for canine
influenza A virus (H3N8) + g+ Positive for influenza
A virus (unknown subtype) + - + Negative for

Spebi@ifc!iﬂ'&e Bgt@cté c\éhirnU Slnﬂu%nz'a" A Qi{:u%r (H;;I SRl\wﬁ%gsr tpnomre]zrs(/:’probe detect

resence of
mu étﬂubiyeﬁﬂqftimsfimﬁhemmm&sm pri mers/ probe set and

e e s R T T
M subHy peyimetracteiibsd BNAai M dNaipectbf)sthe Itﬁes@elalecy(c@t (CtMncreased in
i g Tl i SR S B AT s Bisweront sgnetusan be
detécted?28t BNA standard dilutions of M and H3 as low as 10° and 102 copies/pL,
respectively (Figure 6A and 6B). The standard curves of M and H3 genes were constructed
by plotting the log of starting RNA concentrations against the threshold cycle (Ct) obtained
from each dilution (Figure 6C and 6D). The slope of the standard curve is used to determine
the PCR reéction efficiency, which is theoretically exponential; 100% amplification
efficiency would imply doubling of amplicon cocentration each cycle. The standard curves
with a slope between approximately -3.1 and -3.6 are typically acceptable for most
applications requiring accurate quantification (90-110 % reaction efficiency). An Rsq value |
is the fit of all data to the standard curve plot. If all the data lie perfectly on the line, the Rs‘q
will be 1.00. As the data fall further from the line, the Rsq decreases. An Rsq value > 0.985
is acceptable for most assays. The M standard curve revealed a slope of -3.576 (efficiency=
90.4 %) and Rsq= 1.00 whereas H3 sfandard curve yielded a slope of -3.423 (efficiency=
95.9%) and Rsq= 0.999. These values indicate satisfactory amplification efficiency and
overall performance of the real-time RT-PCR assays. We attribute the lower efficiency and
sensitivity of M primers/probe set as compared to H3 primers/probe set to the N-fold
degeneracy of M primer sequences required to ensure broad coverage of M gene sequences
variability across viruses of multiple subtypes, hosts and lineages.

The sensitivity of real-time RT-PCR assay was also compared with the commercial

_ rapid antigen detection assay (Directigen Flu A). Logarithmic dilutions of

A/Wyoming/3/2003 (H3N2) and Alcanine/Flotida/242/2003(H3N8) were analyzed with
Directigen Flu A and by real-time RT-PCR. The results of Directigen Flu A showed that the -
sensitivities against both viral strains are approximately 100-fold dilution from the stock
viruses used in these experiments (Figure 7). The signals (purple color) generated by the
canine virus (A/canine/Florida/242/2003; 10%* PFU/ml) samples were much weaker than
those found in human virus (A/Wyoming/3/2003: 107* PFU/m}), in agréement with the lower

virus concentration in these samples. Alternatively, lower signal for canine influenza could
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res RO RB A RV iR RO R i RuP b S of 2 P stcins
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betéVSFfb °3"§m%6a‘“2d8 ]}’é‘g’a’.‘i}o“r‘tﬁﬁ?zad SHBSRiot" 24 J19& %%foﬁ%‘e%Sbcfﬁuse the H3
prifi@rs/piste il @GErebltimedRNPCR astal adiplifies e)ﬂcﬂ)usnhigt cah@eeniN®nza A virus.
done 39,09 36.44 10’ Not done Not done Ct 38.93
RTTR(R avag Y0 times guorg pensitive thap dheganid awtﬂeégefs?ﬂolsznlslho Aci ds
NonPe leddiud ehe pdformbRi of thERTHICR teMain’ n H%Sy Iﬁd@lmens from dogs
Uncharged Polar dy, Ser, Thr, Cys,

with@cyle éesgggory(j@pasqgggqt)bce@y@ Tung @ssuq.ﬁagnplg submitted durmg the year of
2005 were tested for the presence of canine influenza A virus by real-time RT-PCR. A total

of 12 out of 60 samples (20%) were positive with both M and H3 genes whereas the
remaining 48 samples yielded negative result for both M and H3 gene. Virus isolation
atterripts were conducted by egg and MDCK cell inoculation, to evaluate the specificity of the
realtime assay; 2 out 12 samples that were positive for canine influenza by RT-PCR yielded
canine influenza virus (data not shown, manuscript in preparation). Although all of the
tissues were collected from dogs with a history of severe respiratory disease, most of the
samples yielded no canine influenza virus by either realtime PCR or conventional isolation,
suggesting a high incidence of other respiratory pathogens such as Bordetella bronchiseptica,
canine distemper or parainfluenza virus. The single step real-time RT-PCR assay herein
provides a rapid, sensitive and cost-effective approach for canine influenza A virus (H3N8)
detection. Rapid laboratory diagnosis of canine influenza A virus (H3N8) infections in the
early stage of the disease can yield information relevant to clinical patient and facility

management.
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459 1 1V 6821 I VvV 10 75 Table 21. Amno acid

di fferences between PA proteins of H3N8 equi ne and

cani ne influenza viruses Position Equi ne Consensus *
Cani ne/ FL/ 03 Canine/ FL/04 27 DNN 621 VV 213 RK
K 337 ATT 343 AEE 345 L 1 I 353 KRR 400 T T
A 450 V1 I 460 MMI 6731RR K 675 ND D *Based
on avail abl e genes of viruses isol ated between 1963
and 1998. 5 Table 22. Amino acid differences between
NP proteins of H3N8 equine and canine influenza

Tablerlds bgerPrstition ohthEeral-timeBInBERgersy * Cani ne/ FL/ 03
Canine/FL/04 16 GDD 157 AT T 214 RRK 28 VYV

I 286 ATT 359 ATT 37 DDN 3 84
K 10

R K K Redili® K

Interpretation M | H3 | 18SrRNA
Positive for canine influenza A virus (H3N8) + + +
Positive for influenza A virus (unknown subtype) + - +
Negative for influenza A virus - - +
Error in RNA extraction or presenc‘;e of PCR inhibitor - - -




76 Table 23. Amno acid differences between NA
proteins of H3N8 equi ne and cani ne influenza viruses
Posi tion Equi ne Consensus * Cani ne/ FL/ 03 Cani ne/ FL/ 04

O9ANTTA 12SFF 20L1 1 40 GRR 42 GDD 46
NKK 52 EEK 61 RKK 69NSS 72 EKK 201 VI
Il 2611 VvV 30111V 396 NDD 397 L PP 5 Table

24. Anmino acid differences between M proteins of H3N3

equi ne and canine influenza viruses Position Equine
Consensus-* Canine/FL/Q03 Canine/EL/Q04 M. 161 S S A M

208 Tabty 1 Rpeci Beityeigst of capjugi Hnpyiraerg/grabs sfang ppiyeraality test of
i sol at ed _bet wedprimosirehecetwidgseven! sphtypes offnflygazand viruses
acid difflerences between NS 1 proteing oRer3iige BjuPER
a i.ne influenza viruses Rosition Equin .
oM 0" Cani ne/ FL/ 03 Canind/ FL/ 04 24 K E58i89 R
HH 71 E K K .S8fidANane Host | H3 gene
(Ct) M gene (Ct)
A/Ohio/1983 Human | No Ct 15.40
Hl A/WSN/1933 Human | No Ct 20.09
A/Wyoming/3/2003 Human | No Ct 28.85
A/Victoria/3/1975 Human | No Ct 16.62
H3
A/canine/FL/242/2003 Canine | 28.43 29.25
Turkey/MN/1066/1980 Avian No Ct 17.49
H4 Clinical sample* Avian | NoCt 20.87
AChicken/Thailand/CUK2/2004 | Avian No Ct 20.13
H> A/Pheasant/NJ/1335/1998 Avian | NoCt 16.64
ye | Clinical sample Avian | No Ct 19.52
Clinical sample* Avian No Ct 25.64
HIO0 Clinical sample* Avian ‘ No Ct 19.59.
Clinical sample* Avian No Ct 15.72
H11 Clinical sample* Avian No Ct 24.55

* Note that subtypes of clinical samples were confirmed by nucleotide sequencing.
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Table 17.
Class of Amino Acid Examples of Amino Acids
Nonpolar Ala, Val, Leu, lle, Pro, Met, Phe, Trp
Uncharged Polar Gly, Ser, Thr, Cys, Tyr, Asn, Gln
Acidic Asp, Glu
Basic Lys, Arg, His
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154 D G G
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317 M 1 I
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Times. Reid, A H et al. (2004) "Evidence of an

abs énsheuldttisaingemtebd thaod thegixapplo$ atchemi@ili8engadeberibal herein are for

BBt g o T SRR 2880 . e R v o

supdiblet @Ngasohs GHES )n the Bt and fre ol BRMchusied Wikhidythel Spifigand purview of
conmyj nati on of serologic assays" J din Mcrobiol 37:
5 thiggpplgalion. go  gSai ki, R (1985) "Enzymatic anplification
of beta-gl obin genom c sequences and restriction site
anal ysis for diagnosis of sickle cell anem a" Sci ence
230: 1350- 1354. Sanbrook, J. et al. (1989) "Plasnm d
Vectors" In: Ml ecular doning: A Laboratory Mnual,
5 2d Edition, pp. 1.82-1.104. Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York
Subbarao, K et al. (1998) "Characterization of an
avi an influenza A (H5N1) virus isolated froma child
with a fatal respiratory illness" Science 279: 393-396.
.0 Suzuki, Y. et al. (2000) "Sialic acid species as a
determi nant of the host range of influenza A viruses"
J Virol 74:11825-11831. Tam J. P. (1988) "Synthetic
Pepti de Vacci ne Design: Synthesis and Properties of a
High- .5 Density Miultiple Antigenic Peptide Systent
PNAS USA 85(15):5409-5413. Top, Jr., F.H et al.
(1977) "Swine influenza A at Fort Di x, New Jersey
(January- February 1976).. |IV. Sunmary and
specul ation" Jlinfect Dis 136 Suppl: S376-S380. ?0
Vines, A et al. (1998) "The role of influenza A virus
hemaggl uti nin resi dues 226 and 228 in receptor
specificity and host range restriction”™ J Virol
72:7626-7631. Wagner, R et al. (2002) "N-dycans
attached to the stein domain of haemaggl utinin
efficiently regulate influenza A virus replication" J
Gen Virol 83:601-609. ?5 Wbby, R et al. (2004)
"Ml ecul ar constraints to interspecies transm ssion of
viral pathogens” Nat Med 10: S77- S81.
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Webster, R G (1998) "Influenza: an energing di sease"
Emerg Infect Dis. 4:436-441. 30 Wbster, R G et al
(1992) "Evolution and ecol ogy of influenza A viruses"”
Allicrobiol Rev. 56 :152-179. Wis, W et al. (1988)
"Structure of the influenza virus haemaggl utinin
conplexed with its 35 receg% sialic acid" Nature
333:426-431. Wnble, D.D. ( OO) "GCG The Wsconsin
Package of sequence ana rans” Met hods Mol
Bi ol 132:3-22. 40 Xu, D#ﬁﬁ%égﬁpgg, D., Thornburg, R
U.S\WatenpNo. R10&3%l . (1993) "System ¢ induction of a
potato pin2 pronoter by woundi ng, nethyl jasnonate,
U.SaPderdDechOB€322id in transgenic rice plants" Plant
Mol ecul ar Bi ol ogy 22:573-588. Yang, T. T. et al.
U.S(R8&E8 No: eats,med Codon Usage and Chronophore
Mut ati ons Provide 45 Enhanced Sensitivity with the
U.SCPean Nol. 6696€62Nnt Protein” Nucleic Acid Research
24(22):4592-4593. Yoon K-Y. et al. (2005) "Influenza
U.SvPaters Non#,683.2@n i n raci ng greyhounds" Enzerg I|nfect
Dis. 11:1974-1975. 83 CLAIMS W claim 1. An
U.SI BadmtNed4 6gigwe i nfluenza virus that is capable of
infecting a canid animal. 2. The influenza virus
U.Saegaé Monggd®1s ai m 1, wherein said influenza virus has
an HA serotype of H3 or H5. 3. The influenza virus
U.Sae#4k dongogP14d ai m 1, wherein said influenza virus has
the serotypé H3N3. 4. The influenza virus accordi ng

-Ust@ﬁ&ﬁgkn3§94ﬁgﬁre|n said i nfluenza virus conprises a
pol ynucl €ot I’ whi ch encodes a pol ypepti de having the

[jsqﬂhg@b@05gugggpence shown in any of SEQ ID NGs: 2, 4,
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,

PubBshed 7. Aﬁhc% 1\50220,@4‘6078'%% 58, 60, 62, 64, 66, 68,

70, 72, or a functlonal and/ or

Pl B e ASTE Ao e 07 521 polymuc et
P AR ot o 3
pabfified £ Agiicadgh Nos 2003017335 74 76 or 78, 5. The
Pl SR BSSRTbRBLC Clrm Yy nerein sald
Pubfés%‘:%%‘%'A%Eafa?%a%”‘:@?@%%'ag oDy oL G0 N, 1

53, 55, 57, 59, 61, 63 65 67 69 71
Gre un a11 ews, 1/28/99. National Greyhound Association (NGA), Abﬂene Kansas.
http Iwww.NGAgrevhounds.com.

Personal communication, Dr. William Duggar, veterinarian at Palm Beach Kennel Club,

West Palm Beach, Florida.

Altschul, S. F. er al. (1990) “Basic Local Alignment Search Tool” J. Mol. Biol. 215:402-410.

Altschul, S. F. et al. (1997) “Gapped BLAST and PSI-BLAST: A New Generation of Protein

Database Search Programs” Nucl. Acids Res. 25:3389-3402.

An, G. (1987) “Binary Ti vectors for plant transformation and promoter analysis” Methods

Enzymol. 153:292-305.
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77, or said polynucl eotide has 98% or greater sequence
identity with the nucl eoti de sequence shown in any of
SEQ ID NGs: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23,
25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, 63,
65, 67, 69, 71, 73, 75, or 77. 6. The influenza virus
according to claim1, wherei? said influenza virus is
the viral isolate designated as

BeAd, @AM NREHOKI. da/Eaihidh, ar H. heheviasat. 1. S0dfatbe FI€S (13} Ydolation

as oAngaiidne/ famliloysi slay 262{r20R%n 88 hotholdBie byffiltee ripdridization
Vi I 4311R8£0r HbMest & EhBhiloky, RNENLILN G@bdhannidduRnadoldave [eds.]
Vi I USadeshid %SSVNEWYdrﬁQb@Q@ gesi gnat ed as cani ne/ Jax/ 05

or the viral isolate designated as canine/M ani/05. 8.

Buﬁ@so‘nsple%zle fong) VM@%}G ot A 8rdihpsbRINMcERSi@Ples)l  part
a genom c segnen or gene of an influenza virus of
INY, £LaRIR 1t9§7)7“Ac§uvaI{‘1%nHﬁLﬂYM} &Rt decRes & dicBoth cell-
YQIQ ﬁlea'fa{&i K\E}ﬁé % Fﬂn‘?@ﬁ > PRtyRULI Bofdsde conprises al |
or part o an influenza gene selected fromthe group
Cr&\%?d B, Cngt 9; (QO Wi dRseod e fufluB\al GRARY Bt 84g3” Science
protein gene, ap ynerase basi c
pro el gene a polynmerase acidic protein gene,

N R

uehza Vvirus conprlses a polynucleotlde whi ch

Dag%gg% e al é &-‘é) I—d %%\éi&?r%e ) ZOOélo ngw%g rﬁkx%ggau\afhgi%fechons

30, 32, 33 34, 48, 50, 52,

de %gwer g—f %5&3 tﬂ%ﬁ) r{a% \%aée&?l\@[[ téyl%g 6{%&2% ggn%;ﬁééG ‘funcﬁonal hybrid

t heAgibe ggpan mf‘wt&r& VOB e

avi ng 9 r.eat equence |dent|ty wWth the
Fegﬁ‘*ilsi‘f-‘é“ aIc 1§%9§éﬁg@ﬂtcé%slﬁgm in any of SEQ ID NGs: 4, 6,
Fm@@s ei gy (1536) Pt Yrotonmu s Uigtinc bR gh pigisberss. g,

72 74, 76, or 78. 11, The poI cle EIJ d?
Fogb&ﬁd é%neé e [(BY9 §Canipg pdysiousir #Ej 5o IR, Wfeglious Diseases
| ggnd Eer ¥n Lrérteat t e CeE0P-117G1t0%h %“86?? frg-» Philadelphia,
seq in any of SEQ ID NGs: 1, 3 5 7, 9,
11, 13 15 17, 19, 21, 23, 25, 27 29 31, 47, 49,
Fogghiersgal, g{gooogjourggz of §linicgBMicgapiolggy 383 1):4006-4191" 75 " ¢
77, or said nucl eoti de has 98% or greater sequence
Gdode M iet ¢l. il 39H) f%edmd: edilenel Syribesiselic Bansgerigio M oRXPEFsing S-
SEQafi¢dopitmethionirg hy8rolage” &lant MolergBiod 26:78%-794.9, 21 23
25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61,
G885, Y64 al. 420047 THSW3 infEnzaym prateanmndenis dhrgat ¥ efbwfélécad SctUS
expreEri8dh6-8bMist r uct conpri sing a pol ynucl eoti de of
any of clains 8 to 11. 85 13. A canine influenza
Gud, Yus: @peéb)i ‘tChetacpdmivhedhindw avivatlikcanlvepir Adiime ftom horses in
codiUhipad Wiralogpn8&a4h-2%p. sequence of a cani ne influenza
virus pol ynucl eotide of any of claims 8 to 11. 14. The
H&R&, REE. 1 dnfol. U89 “Rividdacesgresiidr iinfectidngeoitiu ddfmehdads/Texas/77 (H3N2)
acCeirdi MAokOwath dlifivadl ParaMIRERIaN Can J Comp Med 44:396-402.

Karasin, A.L et al. (2000) “Isolation and characterization of H4N6 avian influenza viruses
from pigs with pneumonia in Canada” J Virol 74:9322-9327.
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sai d oligonucl eotide hybridizes to said sequence under
hi gh stringency conditions. 15. The cani ne influenza
virus specific oligonucleotide according to claim13,
wherein said oligonucleotide is 10 to 500

nucl eotides, 10 to 20 nucl eotides, 21 to 30

nucl eotides, 31 to 40 nuclgptides, 41 to 50

nucl eoti des, 51 to 60 nucl eotides, 61 to 70

Kar‘ﬁHCﬁ &aY 'Agt%@hul /S B Ctl&&)) UG Q0 6rd£s% si%% he %9 1 Significance of
%.cgg%ir@ i%ﬁ;;%g?%a Vi ;épem Fi e ofniggs E ?St@% rpgeVatl. dcad.

accor ing to claim 13, mhereln said ollgonucleotlde
Ka{ﬁg@ @%%tséhuij% 3ﬁ“ép 1cfa s a3 r iorgsef{n %ltlp‘ie hlgh—Scoring
ol i g uct%eoMgd3 gular %‘P&’?"ﬁa (ﬁaﬁ% SeiHed 89187353874

Ka‘f%olkgogu n CI(E%P S i ] 0 ggbom %{l)qsfer CetQ(ﬁPBé geggof influenza A

per.cent
poP&Hﬂ% migsg 7Wé6 A0 08nf | uenza
K us seeq‘f gonuc otide_according to claim13,
ea\)Of? 8&& : Fra TOHp; tigsss and Jeqmardst iFesrg Infect
% |nanyof SEQ ID NOs: 35, 36, 37, 38,

9, 40 41 44, 45 46 79, 80 81 82, 83,
Kexéal 5P @661] 1?982}3 n : edusesafor deabosstosy-beked Influenza
en%?@ ﬁM@l@@tSdBﬂéﬂaahﬂ Skehel, ik (St Benattment of
tyeqecese Eantaisgr DiseaseaContrdd andvReavedtion and Pan-
salAd“?ﬂfFl?/ Hegth @an@afsoa Al GA,dMnite Stategy o B 17-B35.
consi sti ng of a_hemagglutinin protein, a neuram nidase
KilbovgeeitD- & i c(llng@ @papstraiiopaefly antibogieptt@iboth hemagglutinin and
poI“?WéWHE‘éaSb a8ligenp PHHBNG, influened Ynmerase damiesticcdaps’oigémirology
an&:% ™3A-structural protein. 86 21. A conposi tion
r|S|n% an i nmunogen of said canine influenza virus
Km@tra of (K198) iiatal cap of, swivieeinBiiemzs airgs inMAMLIAGYROCcInSpetent host”
cadébbéﬂmﬂ”pﬁahéﬁhgﬁhn i une response agai nst an
influenza virus that is capable of infecting a canid
Klirae, dall. er22. (1997%) Edapesictchargenncthe tive gtidnaated,ajon-2bpted variants
wh ef wiflnenyairdLemmarad tRiS TEITY) siess” detologh 186795t e
virus, or a portion thereof; a viral polynucleotide; a
Klinggwr Al ef pt 61992b) “Saibwyipe HI7 mmeywptuls&eCcﬁﬁpalﬁR@tam@@mc&nd
vi medecilf eyt ofdid HAg M-eaais-gans” Mid:akroraebau3 hased
construct; a reassortant virus; or naked nucleic acid
Kovefovaah bt vl (2602) 2Sequdnte sHEMpiEs idd%oﬁﬁ&%ﬂiépﬁloh&q%l Fiffluenza .
22 yirwdhe hemaggaihs? 1153k Gerat®is.e3pol ypepti de, or
pepti de conprises an am no acid sequence shown in any

Kuilesh, BEQal. ROYDABan SN infBenhOn cat@ Scldhre 30k624118. 20,
22, 24, 26, 28, 30, 32, 33, 34, 48, 50, 52, b4, 56,

I\unfa&, S. @@al 820049 4VIFT 3 Q&egrzgd s arz[for Mglec 18 EJo utlo%glryaGeneucs
f upghivaoald REGHRE althHéHP zoz %

sai d pol ynucl eoti de enco e haV|ng 99%

Lee OL ULl &M OSBAANGE digd Hsn hg ”9@?
Bl%ﬁék@%%lfé%zame%”%l 51 ﬂ?ﬁ% Eﬁﬂ& S%UO?‘ g Heprogenic
12, 14, 16, 18 20 "28. 30, 32, 33, 34,

38, 69, 1,62 4 66, 68, 70, 72,
L£W4§B @2&”§%z§g“'ﬁ%g%$ﬁ §ﬁ%%§ir?o ‘according to claim
| d d
pra?ozr gpep Tt Srteh R Rivetine huf bl B a e 89Sh099.

2, 6, .8, 10, 12
leai‘”ﬁ Jo et C%E 89'95 Wgonucleotldes with fluorescent dyes at opposite ends provide a
quenched probe system useful for detecting PCR product and nucleic acid
hybridization” PCR Methods Appl. 4(6):357-362.
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14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48,

50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74,

76, or 78, or a functional and/or imunogenic fragment
thereof. 25. A nethod for inducing an inmune response
in an ani mal against an influenza virus of any of
claims 1 to 7, said nethod gpnprising adm nistering to
said animal an effective anount of a conposition
according to any of claims 21, 22, 23, or 24, wherein

Mafl%ﬁéj "lanErfa rit n‘ptSaﬁhﬂi‘W 98 6“N1H‘a‘eclsé'r%qu ]\%?Qé%trldi' OBning: A4
ac{bg a%; {Jan PEI% drSFP? %%&%@%rﬁtbﬁng 1'n Brifdr, NY.

vir ., or pep i sing an

Ma;ESO%IE;haIg Qtfge@i%g% g&gzgé tr%cgé% l;t(l)%s iéfrgalsl;{zJ

or 78 or a functlonal and/or

Maﬁ’%&&??@ _( %045 ?%qﬁﬁ?’ﬁréb T 2?{319%%%6 §7| n;rruh(nee nffagggns eis
L

The/- ABeh&dedc %t ai m 25, wherein said
i.nfluenza virus has an HA serotyp el e ted rom H3
Nilkitify Mge! Bo(197 e ii%alogtfelo$fa$ bF - % 0Dg 68 s dfetion in
sai dpeF ﬁqlﬁgﬁ’i@f(ﬁi"fm O gt i4d "s78r otype H3N8. 30. The
met hod according to claim?25, wherein salgéconp05|t
Nobuspvhdy- eéeq&pﬁlf?%lg “Gorppagsn fveamplets amingacidseqygnpes an Feceptor-
ac cording graperties amengsl3 serayRes pf hismaeslntings of doflpepzgnfgyiruses”
32. mmﬂﬁﬁhﬁ?ﬁﬂé4§écordlng to claim31l, wherein said
canid animal is a donesticated dog. 33. The nethod
Patriereofad g ol ¢ 13401 hekeof signéficantpessepdo @%fﬁﬁb@l?ardd?f sprane influenza-
adnlilsei e falpwingmfatah infection yn aiggmupsomproRBed soUe  dm dfpidemiol
t o Kl%liSér138, wherein said conposition is admninistered
subcut aneously, intraperitoneally, or intranuscularly.
Pay3bgpofin 8. eredt/h(@@06a) ¢ Drethiction vhcapingi inil®Bza wheirusi (35§) BNA by real-
conposRTREIR’T @n ptdmraﬁicmtferwrwrds,éﬂl'ycaldrﬁcmbmldgv) 36. An
i sol ated anti body that binds specifically to a canine
Pajungpane Sz a¢ ali (A0966)Esolatian andpihtiapterizeftion of ahfjysepst Adwbiype H3NS
anyviofsesc frammdogdsOwith 26piraBify difveseaint iabwdaiteraambrvelemepry glinic in
cl aFloi@B,(invdrepagitivnSai Bmaptrighia@stions Déiseaenpc| onal
anti body. 88 38. The anti body according to cl ai m 36,
PeiviliaV edr /. §E096) ‘Abirhdroiigechiometigh irdluandad S| Latnbati364:916-917.
protein. 39. The anti body according to cl ai m 38,
Peiti el Rieh ab @04 N ERBG@EREENRI of fpaDlehdan infudiza A3subtype di6NH5disease”
henbg@kARGB 16 P-609 0t ei n.

Posnett, D. N. ez al. (1988) “A Novel Method for Producing Anti-peptide Antibodies” J. Biol.
Chem. 263(4):1719-1725.

Putnam, Bob (February 10, 1999) “Two illnesses seen in death of dogs” St. Petersburg
Times.

Reid, A.H. et al. (2004) “Evidence of an absence: the genetic origins of the 1918 pandemic
influenza virus” Nat Rev Microbiol 2:909-914.

Rowe, T. et al. (1999) “Detection of eintibody to avian influenza A (H5N1) virus in human
serum by using a combination of serologic assays” J Clin Microbiol 37: 937-943.
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40. The anti body according to claim 38, wherein said
hemaggl utinin protein conprises an amno acid
sequence shown in SEQ ID NO 16, SEQID NGO 32, SEQID
NO 62, or SEQID NO 78. 41. A cell conprising an
-influenza virus of any of clains 1 to 7 or a
pol ynucl eotide of claim88242. The cell according to
claim4l, wherein said cell is a canid animal cell.
Saikid B. (198metHropmatc adplifietionof bfta-globinrdehoeivzaquancessand frestriction
t hite ahalysiafoaldlagnais dfisickletcelh gimemmd Stidnce23D11@50- 135 d
nmet hod conpri sing obtaining a biological sanple from
Samibolg i ¢rall. (a98Y) SElageid Vgtosdild: Asdeaploe dlewing: e Lfioesaenddanual,
of 2daEdaioh) ppdy.8ar1. B4l i@ GptihgtHdbdtdBadogatérypPPRELI Cold Spring
poliypepNedelorkr peptide of an influenza virus of any
of claims 1 to 7. 44. A nmethod for detection of an
Subbafibl MEBZa. Wiop-s“CiagdctariSatioARERh @vRh ihflicBed ANGISA 1§ tdlisolated
angr8mh chd@iveth RELhGesHaloy ilstRgsabiannd.nes-goguc ei c
acid sanple froman aninal, and contacting said
SuzuRb ot @ 4. @000 %@dm|a€1d%$&s%§ aQlelcBRRME 08 el 18t BELUTIhMBnza A
tovﬁgysn V,,cdquﬁgzgsutggl 18, and determning if said
ol i gonucl eoti de hybridi zes under strlngent condi ti ons

Tamtp Ps%lé%sj‘ rfﬁe@lc%o@de YR D"@@;gh mfes@ GLEP I&%i 9{; a igh-
[ %e za Vi ré@ﬁ?ﬁu&ﬁ&ﬁde@éﬁ;‘rs&‘ﬁ | n (tlg%g a ég'gnl d
Top, et 2 t‘§\% lgﬁ@en&'f’ Anaq F%&%&C Q%e% % uar -February
gﬁ’& it YOS g%@E (sl i
Vine§ ttaF%f%% '?ﬂ%?gr”eolgl u%h%as aCtIk\{éntl %gfu Sa' dLYe'sab'éa?c{‘zzs in
§%?P%°6r?8€°§‘§°rﬂté( L g@éﬁﬁé J%rol % 3Rl oot |

Cleotlde

Wag&g %{1 rf{fl (ﬂ)ég \(t/{}rs I’(l)SI ﬁtge}cﬁ% ag%:ré 1}1 O%E%emagglutmm

po‘F i yerS?‘]‘ Sén R & VUSSP

nucl a cani.ne |nfluenza Vi rus.
WebB ég%%e gﬁgart FRBS IR plOc BIETREPICR B mison ngd, viral
NPpaﬂM&enSP 9:S7THR81and NS, or a functional or
nnuno%enlc“canlne i nfluenza virus specific fragnment
Webﬁtﬁ@#‘e% 19983 “Inflygnzg; %wrgn%@e%fhaﬁ%@ %ergﬂ%z%%llw 4 4Rerdi n
aid one or nore nucl eoti des conpri se o
Webﬁt@é R 170, ABRCHva D sed saloey Shvalhene bueshdfigbinh Rev.
@Eé}mmslss?gllls 15, 17, 19, 21,
25, 27, 29, 31, 47, 49, 51, 53, 55, 57, 59, 61, -
Welsgg)\’ eggzl (@?88)6§truqtgre ofghe rpguerg:p, d'erS]haemgxggl'ph@m\gomgaxed with its
ac@é?P@?fnﬁgjaltC(ﬁclﬂ”d‘i’Qﬁwi4?33 WefEin said HA protein has an
am no acid sequence selected fromthe group
WongldeysP.i RE0Df “GEGr [The NWiscorbs8, Pakag®2f saqubnds andgsis ]Shgrams”
Vi Mathodcldol Bivhp2t622| ai m 47, wherein said NA protein
has an am no aci d sequence selected fromthe group
Xu, Do MdiBioy ., Fhor8EPg) B WOSVu, IR et @8(1958), “Systemiblindition Sh@potato
Vi piu3 pasnaedbyngoimlind, anathyd Jasmohgte eind sbadisic NEId[n ata@genic rice
haplagtsl’ Rlahnidolaciiar BielpdedT.673-5&. ected from the group
consi sting of SEQ ID NGs: 10, 26, 56, and 72.
Yang, T. T. et al. (1996) “Optimized Codon Usage and Chromophore Mutations Provide
Enhanced Sensitivity with the Green Fluorescent Protein” Nucleic Acid Research
24(22):4592-4593.

Yoon K-Y. et al. (2005) “Influenza virus infection in racing greyhounds” Emerg Infect Dis.
11:1974-1975.



52. The virus according to claim47, wherein said MA
protein has an am no acid sequence selected fromthe
group consisting of SEQ ID NGOs: 14, 30, 60, and 76.
53. The virus according to claim47, wherein said PB 1
protein has an am no acid sequence selected fromthe
group consisting of SEQ ID NOs: 4, 20, 50, and 66. 54.
The virus according to claigy47, wherein said PB2
protein has an am no acid sequence selected fromthe
group consisting of SEQ IgLNﬁQS 2, 18, 48, and 64. 90
55. The virus according t aim 47, wherein said PA
We clihpt ei n has an am no aci d sequence selected fromthe
group consisting of SEQ ID NGs: 6, 22, 52, and 68. 56.
The virus according to claim47, wherein said NS
P 04 £iB1aftATafe ?rfﬂd%ﬁzaa\ﬁhg tl'?a? %Bglﬁe oﬁﬁllf&ﬁhgg i@ Hﬂnﬁﬁ?
group consisting of SEQ I 4, and 70. 57:
The canlne i nfluenza V|rus accordlng to cIa|n11
E%e ;ﬁu .?a d{éﬁlﬁes:q%%n Izaﬁrbgvtao Elznnr% Clgl Iresh? %a@ Fé&S]uenza virus has an HA
smo@@@apHBerg.the am no acid sequence of SEQ | D NO 33,
or an am no acid sequence having greater than 95%
am no acid sequence identity to SEQ ID NO 33, wherein
S8 TheHANNRA Qirls é'&HRiiringSt%S:la@msle WHRR iR baild @FlubhRNif hadthe serotype
| euci ne at position a threoni ne at p05|t|on 327,
H3N8and a threonine at position 482 of the am no acid
sequence. 58: The canine influenza virus according to
claim1l, wherein said influenza virus conprises a
hénBlgg influemianvifudAgccemingyr fosilaigy ﬂhwhammsnuamfwesaqweusce)mprlses a
m.no. acj d _sequen avi
polyneolgipsibmoats SnpREenEuRliod ibn B THERE Sol s Beyn in any of
SEQ ID[NNQ 2331 6, ey €2 n14$a¢5 dlSHEO 20 04) 26, as,rrm |38€3‘o3 34548, 150£52, 54, 56,
position 82, a | eucine at p05|t|on a.threonipe

58, 60at62p(§§r 66.088.387 72arifl 46.1 91 Eb Tk et .W@ﬁ ipgyinggenic fragment

thereotf h& s%m ﬁ@ﬁlﬁﬁ:‘lé@tl@@ GHRIAEEa palpepiiR RQMROSI% o %re%fé? QEfieR& identity
to claim?21, where said Inﬂunogen conpri ses

with thoinying ebidoequbacestoodi ingny of SRR GHINPs: r% A,QQA}O 12, 14, 16, 18, 20, 22,

ael | ;
24, 26206000 53,89, é‘z!“‘ixgﬁﬂé @%uﬁggée", 5%2@(?’;‘65(:&% gfgt és?%oh?h7 e 3 78.

anlno aC|d sequence |dent|ty to SEQ I D NO 33, wherein

S rot ei.n co rises on 82, a
S B B0 SO OaTaity | B ST JULRP R Sopmprises 2
polyn@%tﬁe hmlﬁgmw@cwoua@sécfubm $84nah ah?@f&E‘QnHD EJCJsdl 3 5,7,9, 11,
nce. he conp03|t|on accord 1.Ng to_claim

13, 15«\%@ %bu?é ?Wﬂ%%éd oM P 5e> 85 Herddfr 684 ﬁ7 (ﬁﬂA 1, 73,75, or
77, orcﬂmjhél)?h&%o'i £ hadoBY, &Cérgatéle Gk 19£nt§fQ/1!hD[hmu§l%0tld%r sequence

0 acl sequence” havi ng greater 5% am no
showraipiagy o€ §HQ@IEENDdeht3, 6y 7.t% 18E3, um NO18321,RAe?%i2d, Zhidd, 47, 49, 51,

53,55 SlVnE 40 BoeT oA 231 4 OB ot ne. at _posi tion 327,

and a threonlne at p03|t|on 482 of the amno acid

sequence, 61: The _net hod accordlng to claim 25,
whreFlag Hlfgxgp@ @gﬁp%pﬂl%t%g}lﬁﬁrpl Sé\éhegm said influenza virus is the viral

isolate designated as A/canine/Florida/43/04 or the viral isolate designated as

A/canine/Florida/242/2003.



pol ynucl eoti de encodi ng a hemaggl utinin (HA)
conprising the am no acid sequence of SEQ ID NO 33,
or an am no acid sequence having greater than 95%
am no acid sequence identity to SEQ |ID NO 33, wherein
said HA protein conprises a serine at position 82, a
| eucine at 25 position 221, a threonine at position
327, and a threonine at pos%%ion 482 of the ami no acid
sequence. 62: The nethod actording to claim 25,
wherei n said conposition conprises a hemagglutinin )
(Hahhecnflgenza; igstaseordiiens daimd l swherecwibhin 3 yyrus is the viral
isolate@s}%ﬁate@&s ARin@TADEs 8CthdvirSGHAL A& AR cHiRM Bmild3an
95% am no aci d sequence identity to SEQ I D NO 33,
wherein said HA protein conprises a serine at
poOsSitio 2,..a leuci at_pasition 221 . a threonine at
acbt 1= g os RSl oo iR o oot e e gone of
an inflagizA@iracothny @QURMEEL to6B: The reassortant virus
according to claimb55, wherein said reassortant virus
conprises a polynucleotide encoding a hemaggl utinin
(49he GRIRNLISARR b8 dRFHH Clafk 8IWREEHERRIE A nuskRideRomprises all or
NO 33, or an am no acid sequence having dreater tha&
part 0§50 mffupiizaagding sekagtedntrem thengriopy consiSEQ of B INOr@@nidase gene, a
.l sal 0 . . g
nucleoff3FEf et inu i pRETh Bpit, S DINFEE bR BT Bl RBBlyhlePlle acicic
proteipgesiefd om-Biétura pebtein ighiec and @Beradgghoiain gepel 482 of t he
am no acid sequence. 64: The reassortant virus
according to claim55, wherein said reassortant virus
CMhe $RFmudeNRIFBEAG Mg o NEI4iHAS, WRFBIR | saidN@ f1lidla 3iuB @omprises a
aci d sequence of SE Ié.hKIBS, or an am no acid i
polynuglegtidan vhich ancedss gr RAYREPtide havins ieaming agidi §aucage sy in any of
SEQ IDYRON14. ¥, 800988 1401 s 35 MNEA. 0k Tha23h By 81 307 94 8ol's2, 54, 56, 58,
conprises a Serine at posSition 82, a’l'etci’ne’ at
60, 62k i60j @n 70,772, 74 Tohoethione fatctipos atd/onimmB@idgewn fragment thereof, or
., threonine at position 482 of. the, am no acid sequence. . ‘
said pRBASHIIIE AR SRR 1ilink 5160 BRafls sitwBE B ypritn e
amino fac’h‘d seca;gné’@shacvnmgnyi &f SE@ ID NG ar @18] o0 10f 14 1lmspti,c2_apmtz4, 26, 28,
or i nduci n n _i mune response i_n an_ani mal _agai nst
30, 3241, PhAPusha: S SpuSh Bectr GG £ TArodd 15 96T s 1 to
7. 66. The use according to claim®65, wherein said
conmposition conprises a viral protein, polypeptide,
okl. ﬁépm&@ucjlm&i astergingrio saldimol, awhiedeis sgideinBeengiy ovivns icomprises a

polynugg?gti(%le?a%g‘% tlhg élh%%tlc%ésgéueéugez sléogx:m %\Aan]y%gﬁé%lﬂg\&oslgalléﬁ, 9, 11,

13, 1558, 1881, 88,25627, 431,66, 49,63, 53,5, 32,59/61, 68665,817, §8,71073, 75, or

a functi onal. d/ I mmunogeni ¢ fragnment thereof. Q7.
77, or g RRCE BRI O AP GBI CHFTo KB st e isigande sequence
shownlif SRPHSSED IDNGY: Qt 8C3,i7ve, | TMBNES, 17e8pONSy, bhaty 29, 31, 47, 49, 51,
prevents or inhibits infection of said aninal by an
53, 55, X5 PR z@3, 9P r s 6968, THHS, ois¥-according to cl ai m 65,
wherein said influenza virus has an HA serotype
sel ected fromH3 and H5. 69. The use according to
cl2aidnpobiimuclabtibdesixpressibn corstrhctenmpriving d polyasclieédiile of any of claims 8
serotype H3N8. 70. The use according to claim 65,
o1l wherein said conposition further conprises an
adj uvant .



71. The use according to claim65, wherein said animal
is a canid. 72. The use according to claim 71, wherein
said canid aninmal is a donesticated dog. 73. The use
according to claim®65, wherein said conposition is
adm ni stered parenterally. 74. The use according to
claim 73, wherein said conposition is adm nistered
subcut aneously, intraperitonrgally, or intranuscularly.
75. The use according to clain165 wherei n said

S|t|on s adm ni stered . o .
S%%I\C@E EI epza vi é;lsls@ec%? é) leo d? hat %;alwblylglzét%g Sc?dlng or a
non-cEdinPatuerce of Buebinivé inflnemandrud po]yWe(ﬁLde Rﬂb@mf@mﬂhs 8toll.

Katz, Jacqueline M Klinov, Al exander 1. <120>
Material s and Methods for Respiratory Disease Contro

| N4Cad B&sne ﬁnh%@t?zauﬁﬂédsgég;ﬁc Sﬂié&ﬁlclégt @@A&Z@iugg‘l% cl5ihP 13, wherein
2005-04-21 <160> 88 <170> Patentl n version 3 <210>

said oligerirlestigoiyybridized prsafhesquentg undan i ghestrigensyraggditiepp 0>
<221> CDS <222> (1)..(2277) <400> 1 atg gag aga ata
gaa gaa ctg aga gat ctg atg tta caa tcc cgc acc 48
Meb. Thelcaig: Inffleer@awvis speafic Atigontseolidiaddbtdingete ¢Ghim 13, wherein

) er .Thr 5 1 ta cta a a t a
said ogggmét[; tlg%ﬁ étt@ Sé@ gu ?Cﬁldgf Cl%é&&S gcle%}dﬁs éqt}o%ﬁénuglgqld%s 31t040
nucledtifes L ¥$ 550 HatleMadesASP dol 60 MRicleblides] @ 1d g0Lyifleotides, 71 to 80

nucleotides, 81 to 90 nucleotides, or 91 to 100 nucleotides in length.

16. The canine influenza virus specific oligonucleotide according to claim 13, wherein

said oligonucleotide comprises a detectable label or a reporter molecule.

17. The canine influenza virus specific oligonucleotide according to claim 13, wherein
said oligonucleotide has from about 90 percent to 100 percent nucleotide sequence identity with

a polynucleotide of claim 8.

18. The canine influenza virus specific oligonucleotide according to claim 13, wherein
said oligonucleotide comprises a nucleotide sequence shown in any of SEQ ID NOs: 35, 36, 37,

38, 39, 40, 41, 42, 43, 44, 45, 46, 79, 80, 81, 82, 83, 84, 85, 86, 87, or 88.
19. An isolated polypeptide encoded by a polynucleotide of any of claims 8 to 11.
20. The polypeptide according to claim 19, wherein said polypeptide is selected from the

group consisting of a hemagglutinin protein, a neuraminidase protein, a nucleoprotein, a matrix

protein, a polymerase basic protein, a polymerase acidic protein, and a non-structural protein.



20 25 30 aaa tac aca tca gaa aga caa gag aag aac net

gca ctt agg atg aaa 144 Lys Tyr Thr Ser Qu Arg A@n

GQu Lys Asn Pro Ala Leu Arg Met Lys 35 40 45 tgg atg

atg gca atg aaa tac cca att aca gca gat aag agg ate

atg 192 Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala

Asp Lys Arg Ile Net 50 55 60 gag atg att cct gag aga

aat gaa cag ggt caa acc cttgégg agc aaa 240 du Met

Ile Pro Gu Arg Asn Gu dn y G n Thr Leu Trp Ser

L 65 70 75 80 acg aac _gat get O%gc tca gac _cgc gta

a¥]g AytcampeHtio: oBPISIRE AN U@ offHaidacaRingsipilygnga @irgs of any of
ClalmSSPIEO %Qhé‘éﬂ S\Aﬂi mM?tt,m g ISS&{ ﬁ'é%f%‘?d’ﬁcmgaan\'{ﬂlmlﬁl% rg%ogéa ggamst an

aca tgg tgg aat agg aat gg cca aca acg agc aca att
influenzatvinuathat saagdde ofihfectirga danpl ddmalArg Asn Ay Pro Thr

Thr Ser Thr Ile H's Tyr Pro 100 105 110 aaa gtc tac

aaa act tat ttt gaa aag gtt gaa aga ttg aaa cac gga

3824 Thb%&m}l@éltlﬂh’ﬁccbw%g-rtbrclaTMQIPMe@dJsaid’ﬁm}{@{og@l Borfiprikes cell-free
eu %rs H s GI 115 120 125 act ttt ggc ccc gtt cat

wholetvtlrtus Boftiop A r@qf a é(g@ Bg };‘E“‘&&ﬁ“@egé \ggaé pregein; gpyirapplypeptide or

peptldQI aV v1lr31'isomfé3ted'@eﬂ PR oAb afiSTirdPvBor@baskd Sodstrict™h Jeadhant virus; or
40" gtt gat gta aac cct ggt cac gcg gac

nakedotldelagt?ldgxf@aléaraugaa gca caa 480 Val Asp Val Asn Pro
Gy Hs Ala Asp Leu Ser Ala Lys u Ala dn 145 150
155 160 gat gtg atc atg gaa gtt gtt ttc cca aat gaa
023 Tgacogpositiba aatdrdiﬁ@&io clhap 20alwhtidetn did vichluprvin, pddlpeptide, or
Phe Pro Asn GQu Val Ay Ala lle Ile 165 170 175
peptidg camprises g3 gmyino;act aeqe?r&ea%awafrawavc%f 1Y %la?a‘*aégf% 10, 12, 14,

16, 18920 20234, 96628, bew2Ths 9ens GousHey, 3 BsL&ﬂéif ha, b &ssThe, 72, 74, 76,
Lys.du Lys Lys Gu du 180 185 190 ctt cag gac tgc

or 78, D44 gl.pgtlcg@{ apdéer imraunegenig ipgment thargohoy seidpahaacisodde encodes a
polypebgi‘fe &ﬁn@%%@ﬁreb@é? séqlugncéli@enﬁ[)pwitﬁ Hle'\g%inc\)/ Q&id ééc’ﬁ]le;[cyershown in any

of SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34; 48, 50, 52, 54,
56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, or 78.

24. The composition according to claim 22, wherein said viral polynucleotide encodes a
polypeptide comprising an amino acid sequence shown in any of SEQ ID NOs: 2, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74,

76, or 78, or a functional and/or immunogenic fragment thereof.

25. A method for inducing an immune response in an animal against an influenza virus of
any of claims 1 to 7, said method comprising administering to said animal an effective amount of

a composition according to any of claims 21, 22, 23, or 24, wherein said animal is not a human.

.26. The method according to claim 25, wherein said composition comprises a viral
protein, polypeptide, or peptide comprising an amino acid sequence shown in any of SEQ ID
NOs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60,
62, 64, 66, 68, 70, 72, 74, 76, or 78, or a functional and/or immunogenic fragment thereof.



195 200 205 aga gag ttg gtc cga aaa aca agg ttc ctc
cca gta gca ggc gga aca 672 Arg Qu Leu Val Arg Lys
Thr Arg Phe Leu Pro Val Ala Ay Gy Thr 210 215 220
agc agt gta tac att gaa gtg ttg cat ctg act cag gga
aca tgc tgg 720 Ser Ser Val Tyr Ile GQu Val Leu Hs
Leu Thr A n Ay Thr Cys Trp 225 230 235 240 gag caa
atg tac acc cca gga gga gaaggtt aga aac gat gat att
gat 768 Gu A@n Met Tyr Thr Pro Gy Ay du Val Arg

. ThE nfe dI Iceor D t24c air2n595,2v§l?erei%as%ida%mtl%ea fhs@id 2 protective
g ¢ TEGYaECAE GG aga agn gegiach gra 8 n
immube Fesp&tide tHa€plelh éntPbrainkibas ANFE1id6 Bf $dianvimbl By £h iAflgendh &irus.

Thr Val 260 265 270 tca gca gat cca cta gca tcc cta
ctg gaa atg tgc cac agt aca cag 864 Ser Ala Asp Pro

Loy Pllma®bd h&Wrdif tdHinVes, VilSeihlsSid Fefluch vidhdhad 4R HA serotype
280 285 att ggt gga ata agg atg gta gac atc ctt aag

selectehffomdd3 asldiaca gag 912 Ile Ay Ay lle Arg Met Val

Asp Ile Leu Lys Gn Asn Pro Thr Gu 290 295 300 gaa

caa get gtg gat ata tgc aaa gca gca atg gga ttg aga

avp. abe n2fdd 4acord@gntoAtlainvab, Wagreinl sidCyglueys Yine Widsathe serotype

Met Ay Leu Arg Ile Ser 305 310 315 320 3 tca tca ttc
H3N8agc ttt ggt gga ttc acc ttc aaa aga aca agt gga tca

1008 Ser Ser Phe Ser Phe Ay Ay Phe Thr Phe Lys Arg

Thr Ser Ay Ser 325 330 335 tca gtc aag aga gaa gaa )

gaf8 Bhgymethod peeprdige tastaimt 25, dgroit said cgmposigon Guthey/gpmprises an
adjuv%}{s Arg Qu Gu Gu Met Leu Thr Ay Asn Leu G n Thr

eu 340 345 350 aaa ata aga gtg cat gag ggc tat gaa

gaa ttc aca atg gtc gga aga 1104 Lys Ile Arg Val His

€] Tyr, Gu G u Phe r t. Val. d vy Arg 355 360
565 Tipm it Sebrdfielo Fin 23 ibin Ry ot Mol 20
ttg att caa ttg 1152 Arg Ala Thr Ala lle Ile Lys Lys

Ala Thr Arg Ar eu lle Gn Leu
32. The methgd accgrdg_ng to cla?m 31, wf’?erein said canid animal is a domesticated dog.

33. The method according to claim 25, wherein said composition is administered

parenterally.

34. The method according to claim 33, wherein said composition is administered

subcutaneously, intraperitoneally, or intramuscularly.

35. The method according to claim 25, wherein said composition is administered nasally

or orally.

36. An isolated antibody that binds specifically to a canine influenza virus specific

epitope of a polypeptide of any of claims 19 or 20.

37. The antibody according to claim 36, wherein said antibody is a monoclonal antibody.



370 375 380 ata gta agt ggg aga gat gaa caa tca att

get gaa gca ata att gta 1200 Ile Val Ser Ay Arg Asp

GQu Gn Sex Ile Ala Gu Alalle Ile Val .385 390 395

400 gcc atg gtg ttt tcg caa gaa gat tgc atg ata aaa

gca gtt cga ggc 1248 Ala Met Val Phe Ser Gn Gn Asp

Cys Met Ile Lys Ala Val Arg Ay 405 410 415 gat ttg

aac ttt gtt aat aga gca aat_cag cgt ttg aac ccc atg

cat 1296 Asp Leu Asn Phe VB Asn Arg Ala Asn G n Arg

Leu Asn Pro Met His 420 425 430 caa ctc ttg_ agg cat o

t 1& Thsantbedvpecording taglimtdg, wherein sidtantibady bindg tp a Gpmagglutinin
proteit:€Y Leu Arg Hs Phe G n Lys Asp Ala Lys Val Leu Phe

i s Asn 435 440 445 tgg gga att gaa ccc atc gac aat
gta atg ggg atg att gga ata ttg 1392 Trp Gy Ile Qu

P le Asp. Asn Val Met .G t Ile, lle Leu j 450 '

4 5@@86“@‘?@9%80@/{“@ B EBIE . %Eerewwﬁa%n% tEELPrpR 15 an H3 or
an H5 8@Ragdairgt prodg@ gtc 1440 Pro Asp Met Thr Pro Ser Thr

Gu Met Ser Leu Arg Gy Val Arg Val 465 470 475 480

agc aaa atg gga gtg gat gag tac tcc agc act gag aga

0 1 Sy RO R P R P St P R fleymprises an
aminoggtd sefjtence shagaigSEQJdPNGat 6.c3Q APINQQR, HHE) HY N@:t 62, or SEQ ID
NO: 7 536 Ser Ile Asp Arg Phe Leu Arg Val Arg Asp G n Arg

’ y Asn Ile Leu 500 505 510 ctg tcc cct gaa gaa gtc

agt gaa aca caa gga acg gaa aag ctg aca 1584 Leu Ser

Pro Au Gu Val Ser Gn Thr Gn Gy Thr Ju Lys Leu )

Thr 45§81 soBPrsae a4t nilerzargrustad gny oh claips Attgy 7etr gt pQgprucleotide of
claim @ag att aat ggt 'ccc gaa tca 1632 Ile Ile Tyr Ser Ser

Ser Met Met Trp Qu Ile Asn Gy Pro Qu Ser 4 530 535

540 gtg ttg gtc aat act tat caa tgg atc atc agg aac

t Q al . Leu \al n Thr, Tyr .dn Trp
: IR & .
ILF% Tﬁ?ge A%c%o%gr% t ?%1%4); \ivﬁleeret{} aslin% ceﬁs L canid am{rhal Gell

43. A method for detection of an influenza virus of that is capable of infecting a canid
animal, said method comprising obtaining a biological sample from an animal and screening said
sample for the presence of an antibody or a ligand that binds to a protein, polypeptide, or peptide

of an influenza virus of any of claims 1 to 7.

44. A method for detection of an influenza virus that is capable of infecting a canid
animal, said method comprising obtaining a nucleic acid sample from an animal, and contacting
said nucleic acid sample with an oligonucleotide according to any of claims 13 to 18, and

determining if said oligonucleotide hybridizes under stringent conditions to said nucleic acid.

45. A method for screening for a compound that possesses antiviral activity against an
influenza virus that is capable of infecting a canid animal, said method comprising contacting a
cell infected with or comprising a virus of any of claims 1 to 7 with a test compound and

determining whether said test compound inhibits activity of said virus in said cell.



545 550 555 560 aaa att cag tgg tca cag gac ccc aca
atg tta tac aat aag ata gaa 1728 Lys Ile dn Trp Ser
@n Asp Pro Thr Met Leu Tyr Asn Lys Ile Gu 565 570
575 1ttt gag cca ttc caa tcc ctg gtc cct agg gcc acc
aga agc caa tac 1776 Phe GQu Pro Phe A n Ser Leu Va
Pro Arg Ala Thr Arg Ser A n Tyr 580 585 590 agc ggt
ttc gta aga acc ctg ttt cagggaa atg cga gat gta ctt
gga 1824 Ser G!y Phe Val Arg Thr Leu Phe G@n dn th

p_V 595 .600 605 ac at _act
o] & el ala vy BBREe 1 et engebeBore iy Sgpenc or @
polynfl€otiie pf A Inflik@zaGitus bf 8ainl 8 Lys Leu Leu Pro Phe Al a
Ala Ala 610 615 620 cct ccg gaa cag agt agg atg cag

ttc tct tct ttg act gtt aat gta 1920 Pro Pro Gu Gn

ggg 'Arélg gyggegecﬁlfeh FhiaBh2aS6ikusl Bidt -Eg(ng@és RN oM Rord %%lynucleotldes

aga ggt tog gga at g ata ctt gta adga
whereggsai(aane tcoorclgtugleptides k868le aAraging iyllBara @Arys wetenNegected from

Val €]
the g&()él&) foa{lélsgrg% gralgAgé%A,Qﬁﬁ, i\gA Fﬁrlﬂ \%2 Pﬁ& §4d5 orggSfunctlonal or

a’agg’ctc’aca g c CcrU
immuaé@nadani@e anfRRAL viAsRpetyfic Aedinenytheofi Thr Lys Arg Leu
Thr Val Leu Ay Lys Asp Ala 660 665 670 ggt gcg ctt
act gag gac cca gat gaa ggt acg get gga gta gaa tct

2@@“‘]116@’1“18%@01‘&%% td BlaifPuy, WeReiRlsQidATHR OGrﬂerbMyﬂm:ﬂeoﬁ'd@s ;:omprlse

du Ser

Ay Vi 75 680 685 get gtt cta a
a nuclepladeagequence sglgeted framgthe see caagstaxgapft%ﬁQ ﬂgi‘ﬂg il: & fual 9, 11, 13,

I L
5, ThGY A 8.050 000, betrllg st Srbis oL BTty A 7s a7

agc aaa ctt gca aaa ggg gag 2160 Gly Pro Ala Leu Ser
Ser 705 710

n.Gu Le
7i§ 'ﬁ;d/lruaggco& pe té?a‘fla'é[ A‘Lj' @#‘8“5{} stal(ggé [trétg nglbaé a& gl(:‘mré)t agld sequence
selectéd Goittle Goap 861BisaARRIOG ID INGs: Ab,B2A6H aMal7gleu Ile Gy
A@n dy Asp Val Vval Leu Vval Met Lys 725 730 735
50. The virus according to claim 47, wherein said NA protein has an amino acid sequence

selected from the group consisting of SEQ ID NOs: 12, 28, 58, and 74.

51. The virus according to claim 47, wherein said NP protein has an amino acid sequence

selected from the group consisting of SEQ ID NOs: 10, 26, 56, and 72.

52. The virus according to claim 47, wherein said MA protein has an amino acid

sequence selected from the group consisting of SEQ ID NOs: 14, 30, 60, and 76.

53. The virus according to claim 47, wherein said PB1 protein has an amino acid

sequence selected from the group consisting of SEQ ID NOs: 4, 20, 50, and 66.

54. The virus according to claim 47, wherein said PB2 protein has an amino acid

sequénce selected from the group consisting of SEQ ID NOs: 2, 18, 48, and 64.



cgg aaa cgt gac ‘tct agc ata ctt act gac agc cag aca

gcg acc aaa 2256 Arg Lys Arg Asp Ser Ser Ile Leu Thr

Asp Ser An Thr Ala Thr Lys 740 745 750 agg att cgg

atg gcc atc aat 2277 05 Arg lle Arg Met Ala Ile Asn

755 <210> 2 <211> 759 <212> PRT <213> | nfl uenza

virus <400> 2 Met Qu Arg Ile Qu Qu Leu Arg Asp Leu

Met Leu Gn Ser Arg Thr 1 10 15 Arg Au lle Leu

Thr Lys Thr Thr Val Asp His°%t Ala lle Ile Lys 20 25

30 Lys Tyr Thr Ser Gu Arg An Gu Lys Asn Pro Ala

LU The girNpeccpyding clajm 45 wiersinviatd R prosgia hypan angigo figid sequence

r : l 560 du Mt
e IR IR Q0o RO 6 A gR6E2, 5, L0,
Lys 65 70 75 80 Thr Asn Asp Ala Gy Ser Asp Arg Val
al .Ser Pro Leu,Ala _Val 85 90 Thr Trp Trp As,
A TREIYTES GFeBrBn ST pR TsaperbRysar] S5 prekei s B g5 sequence
selecteiGRond #e deifp Mmbistlg ofLSEEQJB"NO-Eyg, hey Ghy7dys Val Qu
Arg Leu Lys Hs Gy 115 120 125 Thr Phe Ay Pro Val

H's Phe Arg Asn A n Val Lys Ile Arg Arg Arg 130 135

g/?g @éﬁlcexﬁg@ é\/@enﬁgiﬁg%cgqgg t? 6@5&/.\?;%\};&?&? l%gi[dwé’tfﬁ']enza virus
compr&kua palyny@éotidh endrdingls hen@gglutain @A) cAlnpriking thel amino acid sequence
of SEQ ID NO:33, or an amino acid sequence having greater than 95% amino acid sequence
identity to SEQ ID NO:33, wherein said HA protein comprises a serine at position 82, a leucine
at position 221, a threonine at position 327, and a threonine at position 482 of the amino acid

sequence.

58: The canine influenza virus according to claim 1, wherein said influenza virus
comprises a hemagglutinin (HA) comprising the amino acid sequence of SEQ ID NO:33, or an
amino acid sequence having greater than 95% amino acid sequence identity to SEQ ID NO:33,
wherein said HA protein comprises a serine at position 82, a leucine at position 221, a threonine

at position 327, and a threonine at position 482 of the amino acid sequence.

59: The composition according to claim 21, where said immunogen comprises a
polynucleotide encoding a hemagglutinin (HA) comprising the amino acid sequence of SEQ ID
NO:33, or an amino acid sequence having greater than 95% amino acid sequence identity to SEQ
ID NO:33, wherein said HA protein comprises a serine at position 82, a leucine at position 221, a

threonine at position 327, and a threonine at position 482 of the amino acid sequence.

60: The composition according to claim 21, where said immunogen comprises a
hemagglutinin (HA) comprising the amino acid sequence of SEQ ID NO:33, or an amino acid
sequence having greater than 95% amino acid sequence identity to SEQ ID NO:33, wherein said
HA protein comprises a serine at position 82, a leucine at position 221, a threonine at position

327, and a threonine at position 482 of the amino acid sequence.



165 170 175 6 Leu Thr Ser Au Ser Gn Leu Thr Ile Thr
Lys Qu Lys Lys u Glu 180 185 190 Leu G n Asp Cys
Lys Ile Ala Pro Leu Met Val Ala Tyr Met Leu Au 195
200 205 Arg G u Leu Val Arg Lys Thr Arg Phe Leu Pro
Val Ala dy dy Thr 210 215 220 Ser Ser Val Tyr lle
Gu Val Leu H's Leu Thr Gn Ay Thr Cys Trp 225 230
235 240. AQu Gn Met-Tyr ThPro Ay Ay Gu Val Arg
p Asp Ile Asp 245 250 255 Gln Ser Leu Ile Ile

2?8 élé}e meﬁw ﬁscclgféa ng;zta ﬁ%ﬂé%ﬁ? wgurel_ éalcorné(?sci)t&p comprises a

polynh"tléot&rena_diﬁ’m@ hemZgbPut 2B (R8P corhprisifg the @Tynd hed é«fcglelh&%tof SEQ ID
Asp Ile Leu Lys Gn Asn Pro Thr du 290 295
NO: 3@3 ‘H g %F'%ﬂqumcﬁ heyige ejrater fhan RO aapigo e S@Lg?nieeidenmy to SEQ

D N@@g Nh@reﬁef{ald ﬁg‘S]Er%geQn gérﬁpl_r?’s%ga softhe RosidR s2€h lEd@%thWS position
hr ys Arg Thr Ser Ay Ser 325 330

221 aSbreormlle aLgQSltmngﬁ@ and@ threchine Wepositon 48R 0f che)arm&ma@éwquence

Gn Thr Leu 340 345 350 Lys Ile Arg Val Hs Gu dy

Tyr Au Gu Phe Thr Met Val Ay Arg 355 360 365 Arg

Alb2: Tile Aleghold| @cdokding yi® Lighn ALH WhereAv Gaidr gorhpasitidne comprises a

5 .

hemaggatin GHAP Sorgsing e neing piyaiense bt $68 585K o an amino acid
sequefcPhaViig gfé’dteri?ﬁéﬁx BB afdidd £didiseibhceNden t0|§l% HY ]NOABR wherein said

Val Arg @y 405 410 415 Asp Leu Asn Asn Arg

HA pptein AempUHas anfeging eupasstirntd aNscing af position 221, a threomne at position
327, and a threonine at position 482 of the amino acid sequence.

63: The reassortant virus according to claim 55, wherein said reassortant virus comprises
a polynucleotide encoding a hemagglutinin (HA) comprising the amino acid sequence of SEQ ID
NO:33, or an amino acid sequence having greater than 95% amino acid sequence identity to SEQ
ID NO:33, wherein said HA protein comprises a serine at position 82, a leucine at position 221, a

threonine at position 327, and a threonine at position 482 of the amino acid sequence.

64: The reassortant virus according to claim 55, wherein said reassortant virus comprises
a hemagglutinin (HA) comprising the amino acid sequence of SEQ ID NO:33, or an amino acid
sequence having greater than 95% amino acid sequence identity to SEQ ID NO:33, wherein said
HA protein comprises a serine at position 82, a leucine at position 221, a threonine at position

327, and a threonine at position 482 of the amino acid sequence.

65. Use of a composition according to anyone of claims 21, 22, 23 or 24, in the
preparation of a medicament for inducing an immune response in an animal against an influenza

virus according to anyone of claims 1 to 7.

66. The use according to claim 65, wherein said composition comprises a viral protein,

polypeptide, or peptide comprising an amino acid sequence shown in any of SEQ ID NOs: 2, 4,



420 425 430 A n Leu Leu Arg H's Phe G n Lys Asp Al a
Lys Val Leu Phe His Asn 435 440 445 Trp Gy lle Glu
Pro Ile Asp Asn Val Met Ay Met Ile Ay Ile Leu 450
455 460 Pro Asp Met Thr Pro Ser Thr A u Met Ser Leu
Arg Gy Val Arg Val 465 470 475 480 Ser Lys Met Ay
Val Asp GQu Tyr Ser Ser Thr Qu Arg Val Val Val 485
490 495 Ser lle Asp Azg PhEZLeu Arg Val Arg Asp d@n
g Gy Asn Ile Leu 500 50 510 Leu Ser Pro Glu Glu
Adu Leu Thr
6, 8, @/2&;2 Sfr‘r é‘g e I&W %%Tzﬁséﬁ eyt 3%48 PpEsd: ﬁ égAé(h 62, 64, 66,
68, 70&2’ 7&”% Gt 3, %‘?% fmoéﬁénéfﬂiplmr}{ﬁlolgme fr\‘{%lnelﬁftl%rggfr Tyr
Ile'lle Arg As 545 550 555
560 Lys IIe Gn Trp Ser Gln Asp Pro Thr Met Leu Tyr
Le £ ¥§Js‘%blac%o@r r&k t 60?211%%% éregggldé%muﬁfrrespggﬁ g8 groggzr ive immune
responSethathigvérheoMahibAs giekiibn beshiPheme by 44 inflideza Nirgs. ASp
Val Leu Gy 595 600 605 Thr Phe Asp Thr Ala Gn lle
Ile Lys Leu Leu Pro Phe Ala Ala Ala 610 615 620 8 Pro
P68 THeluddl ftcS@ingAodeIMBl 653 WhEbR SRl 1r§ﬁ1%niaeﬂrl£hl'ias\@1l HA serotype
Asn Val 625 630 635 640 Arg Ay Ser Ay Mt Arg
selectqddfipryvhi3 and g15G y Asn Ser Pro Val Phe 645 650 655 Asn
Tyr Asn Lys Ala Thr Lys Arg Leu Thr Val Leu Ay Lys
Asp Ala 660 665 670 Gy Ala Leu Thr A u Asp Pro Asp
G T6E yscTdvcoding t@clainvab, WhareiBeaid ifiEn&8ArB8as the serotype H3NS.

70. The use according to claim 65, wherein said composition further comprises an

adjuvant.
71. The use according to claim 65, wherein said animal is a canid.
72. The use according to claim 71, wherein said canid animal is a domesticated dog.
73. The use according to claim 65, wherein said composition is administered parenterally.

74. The use according to claim 73, wherein said composition is administered

subcutaneously, intraperitoneally, or intramuscularly.

75. The use according to claim 65, wherein said composition is administered nasally or

orally.



Ala Val Leu Arg Gy Phe Leu Ile Leu Ay Lys GQu Asn
Lys Arg Tyr 690 695 700 dvy Pro Ala Leu Ser Ile Asn
GQu Leu Ser Lys Leu Ala Lys Ay du 705 710 715 720
Lys Ala Asn Val Leu Ile Gly Gn Gy Asp Val Val Leu
Val Met Lys 725 730 735 Arg Lys Arg Asp Ser Ser Ile
Leu Thr Asp Ser A n Thr Ala Thr Lys 740 745 750 Arg
Ile Arg Met Ala Ile Asn 755 k210> 3 <211> 2274 <212>
DNA <213> 'Influenza virus <220> <221> CDS <222>
(1)..(2274) <400> 3 at gsmgatncgtigsHat ccg act cta ctc
ttc tta aa tg cca gcg cag aat 48 Met Asp Val Asn
Brd Thi a nglpﬁﬁé‘tgje% Lys Val Pro Ala Gn Asn 1 5 10
15 ggiboa_fg ar@deq aCa aca ttc cct tat act gga gat cct
ccc taﬁlagmummn% Ala Ile Ser Thr Thr Phe Pro Tyr
Thr G‘gZAstccmemerbé} Tyr Ser Hs 9 20 25 30 gga aca
ggg ab Ate3e"%Ec"at g gat act gtc aac aga aca cac
£3g- 16]‘4‘:ergl¥ ahBhie@ s THIE Pgsb/lrIVer Tikead¥bicoAsR1 TRrca¥ales
Asn Arg Thr Hs Gn 35 40 45 tat tca gaa aaa ggg
Ha% t Byeatslaca aac act gag att gga gca cca 192 Tyr
&6 G[)y65y6§3q4y Lys Trp Thr Thr Asn Thr Au lle Gy
52 Peepsoi-b5 60 caa ctt aat cca atc gat gga cca ctt
cct gaa gac aat gaa cca agc 240 dGn Leu Asn Pro lle
ASP &Y Pro Leu Pro Gu Asp Asn Gu Pro Her 65 70 75

£¥90> PatentIn version 3.3

<210> 1

<211> 2277

<212> DNA

<213> Influenza virus

<220>
<221> CDS
<222> (1)..(2277)

<400> 1
atg gag aga ata gaa gaa ctg aga gat ctg atg tta caa tece cge acc 48
Met Glu Arg Ile Glu Glu Leu Arg Asp Leu Met Leu Gln Sexr Arg Thr

cgc gag ata cta aca aaa act act gtg gac cac atg gcc ata atc aag 96
Arg Glu Ile Leu Thr Lys Thr Thr Val Asp His Met Ala Ile Ile Lys
20 25 30

aaa tac aca tca gaa aga caa gag aag aac cct gca ctt agg atg aaa 144
Lys Tyr Thr Ser Gilu Arg Gln Glu Lys Asn Pro Ala Leu Arg Met Lys :
35 . 40 45

tgg atg atg gca atg aaa tac cca att aca gca gat aag agg ata atg 192
Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met
50 55 60

gag atg att cct gag aga aat gaa cag ggt caa acc ctt tgg agce aaa 240
Glu Met Ile Pro Glu Arg Asn Glu Gln Gly Gln Thr Leu Trp Sexr Lys
65 70 75 80

acg aac gat gct ggc teca gac cge gta atg gta teca cct ctg gca gtg 288
Thr Asn Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu Ala Val
85 90 95



ggg tac gcc caa aca gat tgt gta ttg gaa gca atg get
ttc ctt gaa 288 @Ay Tyr Ala Gn Thr Asp Cys Val Leu
GQu Ala Met Ala Phe Leu Gu 85 90 95 gaa tcc cat cca
gga atc ttt gaa aat tcg tgt ctt gaa acg atg gag 336
GQu Ser Hs Pro Ay Ile Phe Qu Asn Ser Cys Leu GQu
Thr Met.Gu 100 105 110 gtg att cag cag aca aga gtg
gac aaa cta aca caa ggc ega gaa act 384 Val Ile Gn
Gn Thr Arg Val Asp Lys Leu Thr G n Gy Arg G n Thr
a2d 5gd 20y 225 at@kaigata gy 2ececd bgr act adggetadst cem cct 336
The ErryCaP b AHEAST ety §&t T%Zhr s s E)IQT?’P; Thr Ff2u Asn
Arg Asn &h Pro Ala Ala*thr Ala Leu Ala 130 135 . 140
2884t 268G akd a88Ra0k8: YL 22P3ed Ga A t@QkaLGe a6d T CC384
rgatvagagr teg TH80yr Ash cThLyd Vel GwArMakbePhes AkgcS8er Asn
Ay Lét® Thr Ser Asn &% Ser 145 150'4%5 160 ggg aga
actg Qtta gg gLJ %atcttgtg _agta(:aagbgc Qiggagaaggé an @EQ aac,sz
18AGhe Ya Al s ASpn Pherieuid ¥55 Asp ak@ml Met
€] uB(Ser Met Asn LySS 165 170 175 3i¢faa gaa atg gaa ata

aca aca cac ttc caa ¢ a 276 - G,
o8 dpa ety centl T ch bR el B 6l
iyal Arg 180 185509 O gac aac aty aca aag agaladjg gta
aca ca aga acc at at g aa ataaa 624 As Asanal\/bt Thg28
§€ t Glu F %\Je Pro Tlgi E‘a: gg ﬁ% L.[§§ 195
aaa,ga a c a tta aaqmaga aag agc tatys cta atc
aga aca tta acc eta 672 Lys An Arg Leu Asn Arg Lys
cHerred\rg leal thd @afcha Fhr ategcdhpe bed a1 02Q 15 220 aac 576
Lge Fh5t5E" %% Sgag'y &au gat I@éha@as §Yb a3 €5 424 coa
cga gca Asn Thr Lys Asp Ala GQu Arg Ay
cky sag @bic kbys aAd griAgge Alca t2@5tP 30 235t2A40tg ate gget ace24
lee&lydep a1y Lgadlatde g Lggdfet Vel @%aa"—‘@#ett teu it gaa
768 1 1Ile Ala Thr l?’%Glyl\/thln e Arg Ay Phe
ayﬁlgaa-y:[:g Fg’b@ cyﬁlaaﬁalda %ﬂ’é t25Qt<255a gta gca ggc gga aca 672

Arg Glu Leu Val Arg Lys Thr Arg Phe Leu Pro Val Ala Gly Gly Thr

210 215 220
agc agt gta tac att gaa gtg ttg cat ctg act cag gga aca tgc tgg 720
Ser Sexr Val Tyr Ile Glu Val Leu His Leu Thr Gln Gly Thr Cys Trp
225 230 235 240
gag caa atg tac acc cca gga gga gaa gtt aga aac gat gat att gat 768
Glu Gln Met Tyr Thr Pro Gly Gly Glu Val Arg Asn Asp Asp Ile Asp
245 250 255
caa agt tta att att gca gcc cgg aac ata gtg aga aga gcg aca gta 816
. Gln Ser Leu Ile Ile Ala Ala Arg Asn Ile Val Arg Arg Ala Thr Val
260 265 270
tca gca gat cca cta gca tcc cta ctg gaa atg tge cac agt aca cag 864
Ser Ala Asp Pro Leu Ala Ser Leu Leu Glu Met Cys His Sexr Thr Gln
275 280 285
att ggt gga ata agg atg gta gac atc ctt aag cag aat cca aca gag 912
Tle Gly Gly Ile Arg Met Val Asp Ile Leu Lys Gln Asn Pro Thr Glu
290 295 300
gaa caa gct gtg gat ata tgc aaa gca gca atg-gga ttg aga att age 960

Glu Gln Ala Val Asp Ile Cys Lys Ala Ala Met Gly Leu Arxg Ile Serxr
305 310 315 320




aca cta get cga aga ate tgt gaa aag ctt gaa caa tca
gga ttg cca 816 Thr Leu Ala Arg Arg Ile Cys @ u Lys
Leu Au Gn Ser Ay Leu Pro 260 265 270 gtt ggc qgt
aat gag aaa aag gcc aaa ctg get aat gtc gtc aga aaa
864 Val Gy Gy Asn Qu Lys Lys Ala Lys Leu Ala Asn
Val Val Arg Lys 275 280 285 atg atg act aat tcc caa
gac act gaa ctc tcc ttc acc aatc act ggg 912 Met Met
Thr Asn Ser G n Asp Thr A u Leu Ser Phe Thr Ile Thr
Gy 290 295 300 gac aat acc aaa tgg aat gaa aat cag
t@a€caCeR gCttat gutt fa ttgagreeO66 2 ?am T tqays TYI88
sésPexGPhe FNEIE ALYASYY Pro™r el e Pe el AT 305 310
315 320 at§2 atc aca tac ata act aga aac cag cca gaa
£d 90 d LG ApagRaLba0bda 1008t Mat odcl &xcThr dagradal eqThr Asg
sASMa1GLyy Brgocid crulem Rite LA thrASYy Adal LeB2G.03BE BB5 cta
agc att #¥a ccg att atg3‘t5tc tca aat aax‘atg gca aga
:Ng% 1056, gaeu é gsa gi Aell Qal 1§ Mt g BhegSer Asa
laHArgl whAk 8hlvetada ggartsat atg
ttt gas agc aaa agt aﬂg aaa ttg aga’%®ct caa ata 1104
L S_ GI Net Phe'du Ser Ly Melelys ey Argise
ca acc a
o &%ﬁgﬁm%awﬁwﬁmwc
at 7(gac cta aaa t c aat gat tewa 1152 Pro Ala du

Met Legt Ala Ser Ile Asp tlg_laiu s Tyr gahetAErL ésap el 00
2570°378 3BOHCH fag, ga cca
| E@ 2%ty gttt *ohc 9(g§%3 é%'? Siﬁ %31 Lys %/eg Lysod l e G u

ys Ile Arg Pro Leu Leu Val Asp Ay Thr 385 390 395

5400tg get tttcacq:t:?a gﬁ getttaq ég atagaﬁt g% &g g g ttee
Ry deiyt Pigy i%@ N S48 PN CE tel¥ser® Fro), Mt Met
Met Ay Met Asn Met Leu Ser 405 410 415 act gtg
o6t Gt gQhc gt gtiCeaataa tgta aaa@aq:tcgt ggcaTa maggg asla taé2°¢
hap &=d 206 PRTHRL Vot PEedlTRgn YAt PSSy Pe Asfiieu Ay
Adn Arg B8 Tyr Thr 420"425 430 aag acc aca tac tgg
L9 gat, 9gl <6t §:£a8a 1:6A hEGcPatha GAE ot krgehe 1344 1344

Gln Leu Leu Arg His Phe Gln Lys Asp Ala Lys Val Leu Phe His Asn

435 440 445
tgg gga att gaa ccc atc gac aat gta atg ggg atg att gga ata ttg 1392
Trp Gly Ile Glu Pro Ile Asp Asn Val Met Gly Met Ile Gly 1le Leu

, 450 455 460
cct gac atg acc cca agc acc gag atg tca ttg aga gga gtg aga gtc 1440
Pro Asp Met Thr Pro Ser Thr Glu Met Ser Leu Arg Gly Val Arg Val
465 470 475 480
agc aaa atg gga gtg gat gag tac tcc agc act gag aga gtg gtg gtg 1488
Ser Lys Met Gly Val Asp Glu Tyr Ser Ser Thr Glu Arg Val Val Val
. 485 490 495
agc att gac cgt ttt tta aga gtt cgg gat caa agg gga aac ata cta 1536
Ser Ile Asp Arg Phe Leu Arg Val Arg Asp Gln Arg Gly Asn Ile Leu
500 505 510

ctg tcec cct gaa gaa gtc agt gaa aca caa gga acg gaa aag ctg aca 1584
Leu Ser Pro Glu Glu Val Ser Glu Thr Gln Gly Thr Glu Lys Leu Thr

515 520 525
ata att tat tcg tca tca atg atg tgg gag att aat ggt - ccc gaa tca 1632

Ile Ile Tyr Ser Ser Ser Met Met Trp Glu Ile Asn Gly Pro Glu Ser



Lys Thr Thr Tyr Trp Trp Asp Ay Leu G n Ser Ser Asp
Asp Phe Ala 435 440 445 ttg ata gtg aat gcg cct aat
cat gaa gga gta caa get gga gta gac 1392 Leu Ile Val
Asn Ala Pro Asn Hs u dy Val Gn Ala Ay Val Asp
450 455 460 7 11 aga ttc tat aga act tgc aaa ctg gtc
ggg atc aac atg agc aaa aag 1440 Arg Phe Tyr Arg Thr
Cys Lys Leu Val Ay Ile Asn Ket Ser Lys Lys 465 470
475 480 aag tcc tac ata aat aga act gga aca ttc gaa
tté&3&ca agc ttt tt5é5‘1488 Lys Serr*dyr Ile Asn Arg Thi
gy Y.Phe PE e EN Q?tg 490: 492 186so
c aa ac a caa a
v§% ggEl @9k chi try9taan gﬁ@ tr1kt Agga@mg élgaaeéﬁﬁ cce
sagt ttt 1536 TBye Arg Tyr dysPhe ValAl a AsnsPhe Ser
Met Qu Leu Pro Ser Phe 500 505 510 %g %t tcc g 228
.ot

BB LR GRS &

Gly Val Thr 515 520 525 gtc atc aaa aac aac atg ata
tapaaata gae cet ctc gc:!éﬁ t—:@gaﬁ ﬁa “¥832° Valtetl e LyS°
PRE TGP B LT GoRaN AGh TS (7T i &5 "B QAL T Al o
530 535 540 caa atg gca ctc caa ctc ttc att aag gat
aatlggt ggc todg age act a:¢g¢g Y 26862 2 reob/tat Alta dtelwa& n 1284
SPhELY |Phe [Vgk AAG FhTyfeu g@“ryr@lrrmet TyP D8P g2545" 550 555
560 tﬁ% cat aga ggt a t acc cag ata Caa acc aga aga
ab&trit bt Gag okt Gad B28 atb)sSa Hics AE ettt Asp gbhrged n libe
16 *hd sp Ahg PAR g?leeIFle Phe 1@ Uetkdgu 385 BHF(R15732 Adag aaa
ct g"l?gg gaa cag act®cga tca aag &P ggt cta ctg gta
c‘i:g%c ca!_:ryaét l—cM% altgLEa-arrtmc QCU th nct&—harct'%’tg ag@thL-yS -EI'QEO

Ver e;mu el sValarSafet 580 8%.6%@r 1gatThggyl ggbt veta aac -
6@§a tat aac at#38ga. aac cta c&@Satc ccg gaa 1824 Asp

Pro Asn Leu Tyr Asn Lle Arg Asn Ley His Il €g6q
o0 ik B8 e B SNk o B0 (L S
645 650 655

aac tac aat aaa gcc act aaa agg ctc aca gtc cte gga aag gat gca 2016
Asn Tyr Asn Lys Ala Thr Lys Arg Leu Thr Val Leu Gly Lys Asp Ala
660 665 670

ggt gcg ctt act gag gac cca gat gaa ggt acg gct gga gta gaa tct 2064
Gly Ala Leu Thr Glu Asp Pro Asp Glu Gly Thr Ala Gly Val Glu Ser
675 680 685

gct gkt cta aga ggg ttt ctc att tta ggt aaa gag aac aag aga tat 2112
Ala Val Leu Arg Gly Phe Leu Ile Leu Gly Lys Glu Asn Lys Axg Tyr
690 . 695 700

ggc cca gea cta age atc aat gaa cta agc aaa ctt gca aaa ggg gag 2160
Gly Pro BAla Leu Ser Ile Asn Glu Leu Ser Lys Leu Ala Lys Gly Glu
705 710 715 720

aaa gcc aat gta cta att ggg caa ggg gac gta gtg ttg gta atg aaa 2208
Lys Ala Asn Val Leu Ile Gly Gln Gly Asp Val Val Leu Val Met Lys
725 130 735

cgg aaa cgt gac tct age ata ctt act gac age cag aca gcg acc aaa 2256
Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp Ser Gln Thr Ala Thr Lys
740 745 750

agg att cgg atg gcc atc aat ' 2277



gtc tgt tta aaa tgg gag cta atg gat gaa gat tat aag
ggg agg cta 1872 Val Cys Leu Lys Trp GQu Leu Met Asp
GQu Asp Tyr Lys Ay Arg Leu 610 615 620 tgc aat cca
ttg aat cct ttc gtt agt cac aaa gaa att gaa tca gtc
1920 Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Qu
Ile Au Ser Val 625 630 635 640 aac agt gea gta
gta.atg cct gcg cat ggc cct gcc aaa agc atg gag 1968
Asn Ser Ala Val Val Met Pro Ala™His Gy Pro Ala Lys
Ser Met G“M6ﬂ'5m651qe§x5s§ tat gat get gtt gca aca aca
cat™Pfot*tl§ atc ¢cc aag agg aac cgg 2016 Tyr Asp Ala
Val Ala Thr Thr His Ser Trp Ile Pro Lys Arg Asn Arg
660 665 670 tcc ata ttg aac aca agc caa agg gga gta
ctc@d%a gat gag cag atg 2064 Ser Ile Leu Asn Thr Ser
‘Glnzzlzg f,y Val Leu Gu Asp Au G@n Mt 675 680 685 12
tat.Gag axAudge WHiges aac ctg ttt gaa aaa ttc ttc ccc
agc agc tca 2112 Tyr A@n Lys Cys Cys Asn Leu Phe du
Lys<Phe Phe Pro Ser Sex Ser 690 695 700 tac aga aga
CCay,Ql £ .98 Al ailuCiivag AMgJagt Leudild GoCIAlPrig TeC
2160 Tyr g Ag Pro Val Ay e Ser Ser Met*»al du
Ala Met Val Ser 705 710 715 7.20 agg gcc cgc att gat
gca cga atl gac,ltg g v HORCHG Adrandaf 22@8LysAr g
Al a &G %lee ep Al %‘“‘Arﬁg %y%eZQ%s%pPhe Qu Seso Gy Arg
Ile Lys 725 730 735 aag gat gag ttc get gag atc atg
aag ato tgt tcc acc att gaa gag 2256, L p Fhe
Al a¥a &1 E? Ret 1y e P& %y”sL%ergsnrﬁ?o | e%{% ﬁ%GMel? 171&40
745 750 citc aga cgg caa aaa tag 2274 Leu Arg Arg An

LySTZpsget ;gtlgfa ﬂ-et<§}slﬁyr7gr70 Ifez%r%;AJPaRl—sp Lys Arg Ile Met

50 55 60

Glu Met Ile Pro Glu Arg Asn Glu Gln Gly Gln Thr Leu Txrp Ser Lys
65 70 75 80

Thr Asn Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu Z;.féa Val
85 90

Thr Trp Trp Asn Arg Asn Gly Pro Thr Thr Ser Thr Ile His Tyr Pro
100 105 110

Lys Val Tyr Lys Thr Tyr Phe Glu Lys Val Glu Arg Leu Lys His Gly
115 120 125

. Thr Phe Gly Pro Val His Phe Arg Asn Gln val Lys Ile Arg Arg Arg
130 135 140

Val Asp Val Asn Pro Gly His Ala Asp Leu Ser Ala Lys Glu Ala Gln
145 150 - 155 160

Asp Val Ile ‘Met Glu Val Val Phe Pro Asn Glu Val Gly Ala Ile Ile
165 170 175



<213> Influenza virus <400> 4 Met Asp Val Asn Pro Thr
Leu Leu Phe Leu Lys Val Pro Ala @n Asn 1 5 10 15
Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gy Asp Pro Pro
Tyr Ser H's 20 25 30 Gly Thr Gy Thr Ay Tyr Thr Met
Asp Thr Val Asn Arg Thr Hs Adn 35 40 45 { Tyr Ser
GQu Lys Ay Lys Trp Thr Thr Asn Thr Qu Ile Ay A a
Pro 50 55 60 dn Leu Asn Pro IJe Asp Gly Pro Leu Pro
Glu Asp Asn Gu Pro Ser 65 70 80 dy Tyr Ala Gn
ThrLeAs'ﬂx %é% é‘:(@lSelreé&n% 'ﬁlralllgb'fhr%y@ cﬁ'&eLerﬁ&sCél'd &% 90
95 du Ser tdos Pro Gy Il eidhe A'u Asn SersoCys Leu
Gu Thr Met Gu 100 105 110 13 Val Ile @n dn Thr

Ar s.Ley Thr T 5 120
12%.@\1 %gp y% r JELa Pr Leu eé:%kgnlx énl‘ ;‘B{e(g]ﬂﬁua(gll&l a
Thr Al a Leu Al a 130 135 140 Asn Thr Ile @ u Val Phe
Arg Ser Asn Ay Leu Thr Ser Asn GQu Ser 145 150 155
160“rg N A VaEe‘}fgl\}'éF pPehEeLel T9s) sAsh2Var Wt ™d u
Ser MetAsn Lys 165 170 175 Gu G u’Met Gu Ile Thr
Thr H's Phe A n Arg Lys Arg Arg Val Arg 180 185 190

pﬁeAsﬁ’r?rl\)@tl TPArilpyQuAfag Mot HiYakeuThr @orelArtecTiys Tbe
A V¥%ys Lys .195 %80 205 Lys GT°Arg Leu Asn 4§ Lys
Ser Tyr Leu IIe Arg Thr Leu Thr Leu 210 215 220 Asn
Threavedin THee dyy schAsgroAhia @lyuciAr g Glry AsySASbG{SPLIjLS ApQ
Arg Ala 225 2335235 240 250

Gln Ser Leu Ile Ile Ala Ala Arg Asn Ile Val Arg Arg Ala Thr Val
260 265 270

Ser Ala Asp Pro Leu Ala Ser Leu Leu Glu Met Cys His Ser Thr Gln
275 280 285

Ile Gly Gly Ile Arg Met Val Asp Ile Leu Lys Gln Asn Pro Thr Glu
290 295 : 300 :

Glu Gln Ala Val Asp Ile Cys Lys Ala Ala Met Gly Leu Arg Ile Ser
305 310 315 320

Ser Ser Phe Ser Phe Gly Gly Phe Thr Phe Lys Arg Thr Ser Gly Ser
325 330 335

Ser Val Lys Arg Glu Glu Glu Met Leu Thr Gly Asn Leu Gln Thr Leu
340 345 350

Lys Ile Arg Val His Glu Gly Tyr Glu Glu Phe Thr Met Val Gly Arg
355 360 365

Arg Ala Thr Ala Ile Ile Lys Lys Ala Thr Arg Arg Leu Ile Gln Leu
370 375 380

Ile Val Ser Gly Arg Asp Glu Gln Ser Ile Ala Glu Ala Ile Ile Val
385 390 395 400



Ile Ala Thr Pro Ay Met Gnlle Arg Ay Phe Val Tyr
Phe Val A u 245 250 255 Thr Leu Ala Arg Arg Ile Cys
GQu Lys Leu Gu d@n Ser Ay Leu Pro 260 265 270 Val
Gy Gy Asn Qu Lys Lys Ala Lys Leu Ala Asn Val Val
Arg Lys 275 280 285 Met Met Thr Asn Ser G n Asp Thr
G u Leu Ser Phe Thr Ile Thr Ay 290 295 300 Asp Asn
Thr Lys Trp Asn Qu Asn G n Asn_Pro Arg |l e Phe Leu
Ala 305 310 315 320 Met Ile Thr Tyr Ile Thr Arg Asn
Gn Pro Au Trp Phe Arg Asn Val 14 325 330 335 Leu
Sehd v ALApRY Qed lc8n ML aEh@ysRL: AN Lhy s1dBhy Ab@ cfy g
Leu Ay 340 348 350 Lys dy:«Iyr Met Phe d uiSer Lys
Ser Met Lys Leu Arg Thr G@n lle 355 360 365 Pro Ala

|, BYS Y0 PR, p
se? v Sl e S 2T BT e g BT
Pro Leu Leu VaI Asp @y Thr 385 390 395 400 AI a Ser
Leu Ser Pro G Met Met Met Met Phe Asn Met Leu
Sef 468" 13074 512 %he ait etr &y - Skpt Fhe b a hon
Leu Ay n Arg Lys Tyr T 420 425 430 Lys Thr Thr
Tyr Trp Trp Asp Gy Leu Gln Ser Ser Asp Asp Phe Al a
4332140y 445Gy 8rp [l AvaPsndpl Hpta Chr éﬂe*Aéhe Gits 18 ged y
val Q' Ala Ay val ASp 450 455 460*°Arg Phe Tyr Arg
Thr Cys Lys Leu Val Gy Ile Asn Met Ser Lys Lys 465
470:rd A6 #80Thil yso Sex THy Gl Met AsnLéy grd oty @Gy AfhvaPhe

d d%Phe Thr Ser PH&? Phe 485 490 495 Tyr Arg Tyr®dQy
Phe Val Ala Asn Phe Ser Met G u Leu Pro Ser Phe

Ser Lys Met Gly Val Asp Glu Tyr Ser Ser Thr Glu Arg Val Val Val
485 450 495

Ser Ile Asp Axrg Phe Leu Arg Val Brg Asp Gln Arg Gly Asn Ile Leu
500 . 505 510

Leu Ser Pro Glu Glu Val Ser Glu Thr Gln Gly Thr Glu Lys Leu Thr
515 520 525

Ile Ile Tyr Ser Ser Ser Met Met Trp Glu Ile Asn Gly Pro Glu Ser
530 535 540

Val Leu Val Asn Thr Tyx Gln Trp Ile Ile Arg Asn Trp Giu Ile Val
545 550 555 560

Lys Ile Gln Trp Ser Gln Asp Pro Thr Met Leu Tyr Asn Lys Ile Glu
565 570 575

Phe Glu Pro Phe Gln Ser Leu Val Pro B3rg Ala Thr Arg Ser Gln Tyr
580 585 590

Ser Gly Phe Val Arg Thr Leu Phe Gln Gln Met Arg Asp Val Leu Gly
595 . 600 605

Thr Phe Asp Thr Ala Gln Ile Ile Lys Leu Leu Pro Phe Ala Ala Ala
610 615 620



500 505 510 Ay Val Ser Ay Ile Asn Qu Ser Al a Asp
Met Ser Ile Ay Val Thr 515 520 525 Val Ile Lys Asn
Asn Met Ile Asn Asn Asp Leu Ay Pro Ala Thr Ala 530

535 540 .:A 7 15 Gn Met Ala Leu G n Leu Phe Ile Lys
Asp Tyr Arg, Tyr Thr Tyr Arg 545 550 555 560 Cys Hi's
Arg Ay Asp Thr An lle An Thr Arg Arg Sex Phe Qu
Leu 565 570 575 Lys Lys Leu Trgp G u @ n Thr Arg Ser
Lys Thr Gy Leu Leu Val Her 580 585 590 Asp Ay Qdy
Pro "Leu Tyr Asn Ile Arg Asn Leu His Ile Pro GQu

Asn

595 600 60 al e s Trp Qu Leu Met Asp G n
A%ég %? Gﬁ‘f/g"l‘él e @%%gu&%%a 615 20" Y5 "ASA°PrigE Leu
Asn Pro Phe Val Her His Lys Qu Ile Gu Ser Val 625
630 635 640 Asn Ser Ala val Val Met Pro Ala Hs dy
ProY A Sy S sEet e & o645 659 BB3=" Ty PASI2AIREe Val
Ala Thr Thr H's"Ser Trp Ile Pr Lys Arg Asneﬁar‘g, 660
665 670 Ser Ile Leu Asn Thr Her A n Arg Gy Val Leu
Ghen AsD 2 GyGhhe Wbt Ly§ 755 680 1682l Tyr GG nvé pse Bys Cys
Asn Leu Phé®@ u Lys Phe PIf&°Pro Ser Ser &% 690 695
700 Tyr Arg Arg Pro Val Ay Ile Her Ser Met Val Gu
Alcay Med rMalthSeru ad®rd 1Op 615 12 @nhr Alg Gﬂ' &aAlGYu Iske Asp
Ala Arg®fte Asp Phe A ¥8Ber Ay Arg |lées5Lys 725 730
735 Lys Asp Qu Phe Ala GQu Ile Met Lys Ile Cys Her
Thia khe & ﬂr@GUy P& Qerf 4% R0 Gly Lys Glu Asn Lys Arg Tyr

690 695 ‘ 700

Gly Pro Ala Leu Ser Ile Asn Glu Leu Ser Lys Leu Ala Lys Gly Glu
705 710 715 720

Lys Ala Asn Val Leu Ile Gly Gln Gly Asp Val Val Leu Val Met Lys
725 730 735

Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp Ser Gln Thr Ala Thr Lys
740 745 . 750

Arg Ile Arg Met Ala Ile Asn
755 ’

<210> 3

<211> 2274

<212> DNA

<213> "'Influenza virus

<220>

<221> (DS

<222> (1)..{2274)

<400> 3

atg gat gtc aat ccg act cta ctc tte tta aag gtg cca geg cag aat 48
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gln Asn

1 5 10 15

gct ata agc aca aca ttc cct tat act gga gat cct cecc tac agt cat 96

Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His




Leu Arg Arg G n Lys 755 16 <210> 5 <211> 2151 <212>
DNA <213> Influenza virus <220> <221> CDS <222>
(1)..(2151) <400> 5 atg gaa gac ttt gtg cga cag tgc
ttc aat cca atg ate gtc gag ctt 48 Mt G u Asp Phe
Val Arg Gn Cys Phe Asn Pro Met Ile Val Qu Leu 1 5 10
15 gcg gaa aag gca atg aaa gaa tat gga gag aac ccg
aaa ate gaa aca 96 Ala Qu (Lg/s Ala Met Lys GQu
Tyr.dy GQu Asn Pro Lys Ile u Thr 20 25-30 aac aaa
ttt gca g%z ata tgc act gac ttg gaa gtc, fgc ttc atg
tac 144 n Lys Phe Ala”Ala Ile Cys Thr H's Leu Gu
Al adYsuoPhie Matralydoe a3 40 A% §tCla@adgat {da &@Ccdatt atiyg
@at rrga@lycthy ¢ggt Tvgatprtiva Begrhgt Gilatsa Zragrhrli92 ciger Asp
Phe H¥ Phe Ile Asn A% Leu Ay Gu Her Val Vval Ile
gtutcgo a§53a§0gg504aag% %Cacgcgacaﬁtt &%tat‘etégatécg c,ac%a CaQ.QZ
ﬂgas&tglug@a avedttrpgfg #40snHer &huyrids@yPna Asn Pal a
LewsoLeu Lys H's Arg Phe Qu Ile 14 Gu 65 70 75 80

99..294.0at g9a aca alg gea tgg aca gta gta aag age,,,
afTobiast THed dhcharoAN ThrNetAA Hp Thr
adal Val Asn Ser7oFI e Cys Asn 857500 95 acc acasocaga get
gaat aaa cct aaa t@tt tott éca gat %a tcgcttga%tt at 336 ras
T L 2Thgse g2 Lgfg 2 oZ3g yE2 uEter Leu
Gﬁf//rTy,&shir’J; @;9 ;%ESASTO *1T1 e&aﬁ“ﬁé zfgcglgg%let{jzfl A%tgt gaa
att ggt gtg aca agg aga gaa gtt cac 384 Lys G u Asn
megtPhet\aek GeRtEIet@ap agal tcvhfrgtﬁertg Regrod aFg\VEe Hi s 336
Glu~Ser His Pro Gly Ile Phe Glu Asn Ser Cys Leu Glu Thr Met Giu

100 165 110

gtg att cag cag aca aga gtg gac aaa cta aca caa ggc cga caa act 384
Val Ile Gln Gln Thr Arg Val Asp Lys Leu Thr Gln Gly Arg Gln Thr
115 120 125

tat gat tgg ace ttg aat agg aat caa cct gcc gca aca geca ctt gct 432
Tyr Asp Trp Thr Leu Asn Arg Asn Gln Pro Ala Ala Thr Ala Leu Ala
130 135 140

aat acg att gaa gta ttc aga tca aat ggt ctg act tcc aat gaa tcg 480
Asn Thr Ile Glu Val Phe Arg Ser Asn Gly Leu Thr Ser Asn Glu Ser
145 150 155 160

ggg aga ttg atg gac ttc ctc aaa gat gte atg gag tcc atg aac aag 528
Gly Arg Leu Met Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys
165 170 175

gaa gaa atg gaa ata aca aca cac ttc caa cgg aag aga aga gta aga. 576
Glu Glu Met Glu Ile Thr Thr His Phe Gln Arg Lys Arg Arg Val Arg
180 185 130

gac aac atg aca aag aga atg gta aca cag aga acc ata ggg aag aaa 624
Asp Asn Met Thr Lys Arg Met Val Thr Gln Arg Thr Ile Gly Lys Lys
195 200 205

aaa caa cga tta aac aga aag agc tat cta atc aga aca tta acc cta 672
Lys Gln Arg Leu Asn Arg Lys Ser Tyr Leu Ile Arg Thr Leu Thr Len

210 215 220
aac aca atg acc aag gac gct gag aga ggg aaa ttg aaa cga cga gca 720
Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala
225 230 235 240

atc gect acc cca ggg atg cag ata aga ggg ttt gta tat ttt gtt gaa 768

'



115 120 125 eta tac tac ctg gag aag gcc aac aaa ata
aag tct gag aaa aca cat 432 Ile Tyr Tyr Leu Gu Lys
Ala Asn Lys Ile Lys Ser Qu Lys Thr H's 130 135 140
ate cac att ttc tca ttt aca gga gag gaa atg get aca
aaa gcg gac 480 Ile His Ile Phe Ser Phe Thr Ay Qu
Gu Met Ala Thr Lys Ala Asp 145 150 155 160 tat act
ctt gat gaa gag agt aga gcc qgg ate aag ace aga cta
ttc 528 Tyr Thr Leu Asp Gu u Hr Arg Ala Arg Ile
tyesatbNincAbG E8UnEhe1nlBh A0l /Bhelval apCriat diaga caa
gaa atg gcc agt aga ggc ctczgogg gat tcc ttesscgt 576

ThrCIIeCtAr dn Glutl\/bt Al a Ser Leu TrpAs L6
fe ol Teokelon B e Bl guarchie i oad
aca att gs® gaa aga ttt gaa ata aca 4270 er Au

Arg Ay Qu Glu Thr Ile Au Gu Arg Phe Glu Ile Thr
3“959@20@*-2% Jag gccta?a c?étt feccotwargat @ agt 864
G cBcEY c%sé‘ L‘fs % 2bey jizeYal ¥ s Leu
Ala Asn Tyr Ser Leu Pro Pro Asn Phe %er 210 215 220
catcgt dctgmd Bt cdat pacaga giacctcatccgtiy gat aggectt dgu gaa 912
% ?‘rg’ﬁ"é‘ %OGl“S%;rP teutd truAsd Plte™Ar §eVEFE Sy Val
y Phe Gu ProAsn Ay 225 230 235 240 tgc att
Qﬁga&ﬂggccaﬂg @gt agtC&aaCQQ aiggaatccgcaa@gﬁ Q@attgt é\;ga@% gcc g60
aPSEEEr @pSTdp| oGy Ser Glnyksn| By Sar 136 rheMet Her Lys
Bu val Asn Al a*Arg 245 250 25%° atc gaa cca 1%t tca
0atRCABGR HGCa IR CoR LlCcAMR ALY 62 £g£at891t@ l |§)08
uriRrmrPhe Set rHryScqThdn diRr pARr @ uAfg PHeOndgeAbnly:s Me
Pro Ay 260 5 270 ggt cc#°cc tgc cat c&§ cga tct
ga, Lt Gt gha,@t g g 18,804 (& ¥o.RLQ fLo O
&uss% ﬂe/%%lg r eyt %ﬁé &ﬁ‘— ACC onid of &p g'—é‘j 2751%56
280 285 ama ctg agc att gﬂg gac cca agt3imwac gag gga
‘%a ga ata cca cta 912 s Leu Ser Ile Au Asp Pro

Gl Hod BTy i“‘ P o me cin 1

355 360 365
cca gca gaa atg cta gca agc att gac cta aaa tat ttec aat gat tca 1152
Pro Ala Glu Met Leu Ala Ser Ile Asp Leu Lys Tyr Phe Asn Asp Ser

370 375 380
aca aaa aag aaa att gag aag ata cga cca ctt ctg gtt gac ggg act 1200
Thx Lys Lys Lys Ile Glu Lys Ile Arg Pro Leu Leu Val Asp Gly Thr
385 390 ) 395 400
gct tca ctg agt cct ggc atg atg atg gga atg ttc aac atg ttg agc 1248
Ala Ser Leu Sexr Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser
405 410 415
act gtg ctg ggt gta tcc ata tta aac ctg ggec cag agg aaa tac aca 1296
Thr Val Leu Gly Val Ser Ile Leu Asn Leu Gly Gln Arg Lys Tyr Thr
420 425 430

aag acc aca tac tgg tgg gat ggt ctg caa tca tce gat gac ttt get 1344
Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gln Ser Ser Asp Asp Phe Ala
- 435 440 445
ttg ata gtg aat geg cct aat cat gaa gga gta caa gct gga gta gac 1392

Leu Ile Val Asn Ala Pro Asn His Glu Gly Val Gln Ala Gly Val Asp
450 455 460



290 295 300 tat gat gca atc aaa tgc atg aaa act ttc
ttt gga tgg aaa gag ccc 960 Tyr Asp Ala Ile Lys Cys
Met Lys Thr Phe Phe Ay Trp Lys Au Pro 305 310 315
320 agt att gtt aaa cca cat gaa aag ggt ata aac ccg
aac tat ctc caa 1008 Ser Ile Val Lys Pro Hs Au Lys
Gy Ile Asn Pro Asn Tyr Leu A n 325 330 335 act tgg
aag caa gta tta gaa gaa ata caa gac ctt gag aac gaa
gaa 1056 Thr Trp Lys G n VallLeu Gu Qu Ile A n Asp
n Gu du 340 345 350 gg;éacc CCC aag acc

AS 0
gk B b f ey YR

Lys Trp 355 360 365 gca cta ggt gaa aat atg gca cca
caaac %(ig htaog tact g% tttt: a fy5zca Ape et y Geee
e eNe - LB 70p GTEIT [0 NalTads® She 16T GoAd: &8 370
375 380 aaa gac atc eat gat tta aaa caa tat gac agt
tgatcogagt @oa tgpatgcac H200tc laps ahspad lcga Asn afsptiteu L1ys6
@ ATy &Y FBRra AR G0 Pp oeEMat Ale 118 [13857 388 395
400 agg et ctt gca agt f’gg att caa agt1 gag ttc aac
Raatgete tygl 92321248 tc@a RE kU8t F8E gThpchl € @spu
cSevaldser RPhe IAsmsh yEdu Alea Oy RsiiMat 4656 144 G148l Tt g aca
gat tdd>agc tgg ata ¢d§ ctc gat gaa’d¥t ggg gag gat
ggE%tg'%gg aaé%gc-glg a%gatsearat ch gtl. lcgt gcy alch!;céSp QG%
vl @181ys Gl Aéesme ahe 'asd203n 5143 ly €6 Ats£anatmagaa tac
att53@;cg agc atg aQQSaga aat tat tSt4Q act get 1344 Al a

c a 9 Ser ac %ca nCT r Phel
Thia: 28 h6cade b Sfuctde Y 5000 o acas
sgaa tat ata at asaaa gga gtg taaes 1392 du Il es®Ser Hi s
Cys AIaThrGIu@éIIeIIeLsGI y Val Tyr 450
£

H@@ %€§ 8GR JEIS L L séi‘%hi@@gti@ﬁ get'’*?

gcg atg gat sgaa ttt 1440 Is7e AS Al'a sheu Leu Asn
Ala Ser Cys Ala Ala Met Asp A u Phe

aag aaa ctg tgg gaa cag act cga tca aag act ggt cta ctg gta tca - 1776
Lys Lys Leu Trp Glu Gln Thr Arg Ser Lys Thr Gly Leu Leu Val Ser

580 585 590
gat ggg ggt cca aac cta tat aac atc aga aac cta cac atc ccg gaa 1824
Asp Gly Gly Pro Asn Leu Tyr Asn Ile Arg Asn Leu His Ile Pro Glu
‘595 600 © 605
gtc tgt tta aaa tgg gag cta atg gat gaa gat tat aag ggg agg cta 1872
Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Lys Gly Axrg Leu
610 615 620

tgc aat cca ttg aat cct tte gttt agt cac aaa gaa att gaa tca gtc 1920
Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Glu Ile Glu Ser Val

625 630 : 635 640

aac agt gca gta gta atg cct geg cat ggc cct gec aaa age atg gag 1968
Asn Ser Ala Val Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu

645 650 ‘ 655
tat gat gct gtt geca aca aca cat tct tgg atc ccc aag agg aac cgg 2016
Tyr ARsp Ala Val Ala Thr Thr His Ser Trp Ile Pro Lys Arg Asn Arg
660 665 670
tce ata ttg aac aca age caa agg gga gta cte gaa gat gag cag atg 2064

Ser Ile Leu Asn Thr Ser Gln Arg Gly Val Leu Glu Asp Glu Gln Met
675 680 685



465 470 475 480 caa tta att ccg atg ata agt aaa tgc
agg acc aaa gaa ggg aga agg 1488 Gn Leu lle Pro Met
Ile Ser Lys Cys Arg Thr Lys Au Gly Arg Arg 485 490
495 aaa aca aat tta tat gga ttc ata ata aag gga agg
tcc cat tta aga 1536 Lys Thr Asn Leu Tyr Ay Phe Ile
Ile Lys Gy Arg Ser H's Leu Arg 500 505 510 aat gat
act gac gtg gtg aac ttt gta agt atg gaa ttt tct ctc
act 1584 Asn Asp Thr Asp Val Val Asn Phe Val Ser Net
G u Phe Ser Leu Thr 515 520 525 gat cca aga ttt gag
ptacag aza dda Hogpagadg adatme dagcitgtittccta agaasdi 632 AFpl2
woG;ArlgS Piye @F PsPr ‘;I—'ﬁhé CLlysLYYrPﬁecggg EgSeTyer Gf8 Val
Leu®™& u 530 535 5 att gga gac atg ctt cta aga act
Gelac@laa 8L L3Il 118 APt6Cht 1BQcc g fhcASp Mako
tve rrb g Arg VERIG1IAl lae ek SEryed al \iah 2Semefrvgl Beo 545
W30 555 560 atg’ttt ttg tat gtd agg aca aat gha acc
4 tc@ caattt: a cgt 2 Aa Zzta_c ttcE aLc a-[)(raa al @298
R R B S R v b Lt
tgg gga atg "gaa atg agg cgc’3Pgc ctc ctt cagstct ctg

caa cag att 1776 rp, dy Met Gu Met Arg Arg Cys Leu.
L el e heg das %od i gt ach
atc gaa get gag tcc tca @sC aaa gaa aagsgac atg acc
1824 Gu Ser Met Ile AQu Ala Qu Ser Ser Val Lys Ju
12, 32 Bt 2FAr*?895 600 605 aaa gaa ttt ttt gag aac’’*
aaa 1gc7a)5gag dca tgg cct ata gga gag tcc 1872 19 Lys
G u Phe Phe A u Asn Lys Ser Qu Thr Trp Pro Ile Gy
QJ u Ser 610 615 620 ccc aaa gga gtg gaa gag ggc tca
&i g@g aag gtt tgc agg acc tta 1920 Pro Lys Gy Val
L Gy Ay Ser Ile Ay Lys Val Cys Arg Thr Leu - 625
430> 6851646= vitva gca aaa tct gtg ttt aac agt tta tat
g%a tgt cca caa ctg gaa 1968 Leu Ala Lys Ser Val Phe
Asn Ser Leu Tyr Ala Ser Pro A n Leu Gu

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gln Asn
1 5 10 15

Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His
20 25 30

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gln
35 40 45

Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Ile Gly Ala, Pro
50 55 60 )

Gln Leu Asn Pro Ile Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser
65 70 75 80

Gly Tyr Ala Gln Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu
~ 85 90 95

Glu Ser His Pro Gly Ile Phe Glu Asn Ser Cys Leu Glu Thr Met Glu
. 100 105 110




645 650 655 ggg ttt tca get gaa tct agg aaa tta ctt
ctc att gtt cag get ctt 2016 Gy Phe Ser Ala GQu Ser
Arg Lys Leu Leu Leu Ile Val An Ala Leu 660 665 670
aag gat gac ctg gaa cct gga acc ttt gat att ggg ggg
tta tat gaa 2064 Lys Asp Asp Leu GQu Pro Ay Thr Phe
Asp Ile Ay Ay Leu Tyr A u 675 680 685 tca att gag
gag tgc ctg att aat gat ccc tgg gtt ttg ctt aat gca
2112 Ser Ile Au du Cys Leu 11% Asn Asp Pro Trp Val
Leu Leu Asn Ala 690 695 700 tct tgg ttc aac tcc ttc
ctt aca cat gca ctg aag tag 2151 Ser Trp Phe Asn Ser
Pheal etk &M chl $hAhgy kel aby $yd 08u F10c7l a1y 72l Qm 6n<211>
716 <212 PRT <213> | nfibwenza virus <490> 6 Met Qu
Asp Phe Val Arg G n Cys Phe Asn Pro Met Ile Val Gu
Ley,, 1910 ALa G u, L Ala_ Iybt CRR y
& kg Do vl B i BOR BPL g okt DULARLY
Ala Ile Cys Thr H's Leu Au Val Cys Phe Met Tyr 35 40
45 Ser Asép Pllwe Hs Phe Ille Asn Gu Leu GI% G u Ser Val
valbs) ¥ G5 50" 5505679 S8 2t TUASE: PPo SRsATAPK EEl Leu
Lys Hs Arg Phe Au Ile Ile Gu 65 70 75 80 20 dy
Arg Asp Arg Thr Met Ala Trp Thr Val Val Asn Ser lle .
CyS'AsTe 8% Yef PlfheThys ApRy VAl HeGELe By ey Qwa%‘s Phe
Leu Pro Asp Leu 5I'yr Asp Tyr 16b 105 110 Lys Gu Asn

Arg Phe Val Qu Ile Ay Vval Thr Arg Arg Qu Val Hi s
Glu Glu Met Glu Ile Thr Thr His Phe Gln Arg Lys Arg Arg Val Arg
180 185 190

Asp Asn Met Thr Lys Arg Met Vél Thr Gln Arg Thr Ile Gly Lys Lys
195 200 205

Lys Gln Arg Leu Asn Arg Lys Ser Tyr Leu Ile Arg Thr Leu Thr Leu
210 . _ 215 220

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala
225 230 235 240

Ile Ala Thr Pro Gly Met Gln Ile Arg Gly Phe Val Tyr Phe Val Glu
245 250 255

Thr Leu Ala Arg Arg Ile Cys Glu Lys Leu Glu Gln Ser Gly Leu Pro
260 265 - 270

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys .
275 280 285

Met Met Thr Asn Ser Gln Asp Thr Glu Leu Ser Phe Thr Ile Thr Gly
230 295 300

Asp Asn Thr Lys Trp Asn Glu Asn Gln Asn Pro Arg Ile Phe Leu Ala
305 310 315 320

Met Ile Thr Tyr Ile Thr Arg Asn Gln Pro Glu Trp Phe Arg Asn Val



115
Lys
Ser
150
I'le
Au
185
Arg
Leu
220

LeT
255

k\{s
G
Lys
Ile
VBito
320 3

Asn
G

APY

Leu
PxiQ

Thr
Lys
Leu
Arg
465
Lys
Tyr

Gly

Val

120 125 1Ile Tyr Tyr Leu Ju Lys Ala Asn Lys lle
Ser Qu Lys Thr H's 130 135 140 Ile H s Ile Phe
Phe Thr Gy Gu Gu Met Ala Thr Lys Ala Asp 145
155 160 Tyr Thr Leu Asp Au GQu Sex Arg Ala Arg
Lys Thr Arg Leu Phe 165 170 175 Thr Ile Arg G n
Met Ala Ser Arg Ay Leu Trp Asp Ser Phe Arg 180
190 Gn Ser Au Arg Ay Ay Gu Thr Ile Au GQu
Phe Au Ile Thr 195 200 205 Gy Thr Met Arg Lys
Ala Asn Tggs Ser Leu Pro Bsp Asn Phe Ser 5210 215
Ser Leu G u Asn Phe Arg Val Tyr Val Asp Gy Phe
EE %9A1G%/ §§25 230 235 240 Cys Ile Au Ser Lys
AR LS/fsiﬂetAf“aa 2\’%3[;“221813250
e Glu Pro Phe Ser Lys Thr Thr Pro g Pro Leu
Met Pro Ay 260 265 270 Ay Pro Pro Cys H's @n
@Jéf'r3 YetpRee EBUStelhysVEEr BAsplydl bed By TIR7ELD8R: 285
Leu Ber Ile Gu Asp®®Pro Ser His GF&r Gy Gu Gy
Pro Leu 290 295 300 A 21 Tyr Asp Ala Ile Lys Cys
& SCIPh¥etPha: Plesdd yleThyp LatsiE wrPrie Ag06sp334: 315
er Ile Val Ly3"Pro H's Qu L Ay Ile Asn Pro
Tyr Leu G n 325 330 335 Thr Trp Lys G n Val Leu
Fsunysl Bys@ 1 @SSJpLﬁsetheG\.ﬂd_; Ashidd LG As?p4@ly3f]}§ 350
Thr Pro Lys 3 Lys Asn Met3dsys Lys Thr Se#ood n
Lys Trp 355 360 365 Ala Leu Gy Gn Asn Met Al a
gruLelayﬁrV (o] (:Al%/pMePhl@etqdeLE é%/pMeg/}_she Asn Met Leu Ser

405 410 415

Val Leu Gly Val Ser Ile Leu Asn Leu Gly Gln Arg Lys Tyr Thr
420 425 430

Thr Thr Tyr Trp Trp Asp Gly Leu Gln Ser Ser Asp Asp Phe Ala
435 440 445

Ile Val Asn Ala Pro Asn His Glu Gly Val Gln Ala Gly Val Asp
450 455 460

Phe Tyr Arg Thr Cys Lys Leu Val Gly Ile BAsn Met Ser Lys Lys
470 475 480

Ser Tyr Ile Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe
485 490 4895

Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe
500 505 510

Val Ser Gly Ile Asn Glu Ser Ala Asp Met Ser Ile Gly Val Thr
515 520 525

Ile Lys Asn Asn Met Ile Asn Asn Asp Leu Gly Pro Ala Thr Ala
530 535 540




370 375 380 Lys Asp Ile Asn Asp Leu Lys A n Tyr Asp
Ser Asp Gu Pro Qu Ala 385 390 395 400 Arg Ser Leu
Ala Ser Trp Ile @ n Ser Au Phe Asn Lys Ala Cys G u.
405 410 415 Leu Thr Asp Ser Sex Trp Ile G u Leu Asp
GQulle dy GQu Asp Val 420 425 430 Ala Pro lle Gu
Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe Thr Ala 435
440 445 du lle Sex H's Cys Ar%AIaThr Au Tyr Ile
Ile Lys Gly VaI Tyr 450 455 460~ Ile Asn Thr Al a Leu

73 A TR B e P B S

Lys AQu Gy Arg Arg 485 490 495 Lys Thr Asn Leu Tyr
Gy Phe lle Ile Lys Gly Ar i s Leu Ar 500 505
516vndie ASpThAsadl Vit Ul Qﬁﬁ%%ﬁeéég B8 e u

Phe Sex Leu Thr®® 515 520 525 Asp Pro Arg Phe G u
Pro Hs Lys Trp Qu Lys Tyr Cys Val Leu du 530 535

540Qyvs [Lye L& grm§ P bt Thﬁe@riéaf Ay TPh LAY y?g V& §°G n
Val Ser Arg Bto 545 550 555°560 Met Phe’leu Tyr Val
Arg Thr Asn Ay Thr Ser Lys Jle Lys Met Lys 565 570

57%sp Brp 6@ prdesn Ghw TetrsArlge Arg A8y Sel s L P 1 Ser
Leu Gn &h Ile 580 5859690 Qu Ser M |le Au Al a
Gu Ser Ser Val Lys Gu Lys Asp Met Thr 595 600 605
LySIaGCUs RPbe LP&h Qr];GGUu Ash vkY SisSeliv Gkl TR Lysl GPy BED Lkl e

Gy GemoSer 610 615 629 Pro Lys Gy2%al Gu Qu Gy
Ser Ile Ay Lys Val Cys Arg Thr Leu 625 630 635 640

Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Glu Ile Glu Ser Val
625 : 630 635 640

Asn Ser Ala Val Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu
645 650 655

Tyr Asp Ala Val Ala Thr Thr His Ser Trp Ile Pro Lys Arg Asn Arg
660 665 ) 670

Ser Ile Leu Asn Thr Ser Gln Arg Gly Val Leu Glu Asp Glu Gln Met
675 680 685

Tyr Gln Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Sexr Ser Ser
690 695 » 700

Tyr Arg Arg Pro Val Gly Ile Ser Ser Met Val Glu Ala Met Val Ser
705 710 ] 715 120

Arg BAla Arg Ile Asp Ala Arg Ile Asp Phe Glu Ser Gly Arg Ile Lys
725 730 735

Lys -Asp Glu Phe Ala Glu Ile Met Lys Ile Cys Ser Thr Ile Glu Glu
740 745 750

Leu Axrg Arg Gln Lys
755



ettt e s e mmnite

Leu Ala Lys Ser Val Phe Asn Ser Leu Tyr Ala Ser Pro
Gn Leu Au 645 650 655 Ay Phe Ser Ala A u Ser Arg
Lys Leu Leu Leu Ile Val Gn Ala Leu 660 665 670 Lys
Asp Asp Leu Ju Pro Gy Thr Phe Asp Ile Ay Gy Leu
Tyr Au 675 680 685 { Ser Ile Au Gu Cys Leu lle
Asn Asp Pro Trp Val Leu Leu Asn Ala 690 695 700 Ser
Tzp Phe Asn Ser Phe Leu Thr (%s Ala Leu Lys 705 710
715 <210> 7 <211> 838 <212; DNA <213> | nfl uenza
virus 23 <220> <221> CDS <222> (1)..(657) <400> 7
atg- gat tec aac act gtg tca agc ttt cag gta gac tgt
{2M> 02151tgg 48 Met Asp Ser Asn Thr Val Ser Ser Phe
Asp s Phe Leu Trp 1 5 10 15 <cat gtc cgc aaa
Qé%ftf“fl@%’éa t"°caa gaa ctg ggt gat gcc cca ttc 96
Hs Val Arg Lys Arg Phe Ala Asp Gn GQu Leu Gy Asp
#Ake> Pro Phe 20 25 30 ctt gac cgg ctt cgc cga gac cag
?iﬁ Aézgs agg gga aga ggt agc 144 Leu Asp Arg Leu
& Lys Ser Leu Arg Ay Arg Ay Ser 35 40
450>acs ctt ggt ctg gac atc gaa aca gcc act cat gca gga
gagpaeaggeditd d9x9aThp doeutd apt ey adg it lasc @ap <Fhr Al a4s
YPhrotR SR AR Tl B yER GEA PP &30 *38"°60'gt'g* %@ leag att
ctg gaa aag gaa tca gat gag gca ctt aaa at'g acc 240

Mal gaed dag@ch dth @ab 6Jda Glatl doy Ssaldddc 306 AspeEgdaAlea Leu g6
Q}By@}uhﬁyp AfprMet Lys Glu Tyr Gly Glu Asn Pro Lys Ile Glu Thr
20

25 30
aac aaa ttt gca gca ata tgc act cac ttg gaa gtc tge ttec atg tac 144
Asn Lys Phe Ala Ala Ile Cys Thr His Leu Glu Val Cys Phe Met Tyr.
35 40 45
tcg gat ttt cac ttt att aat gaa ctg ggt gag tca gtg gte ata gag 192.
Ser Asp Phe His Phe Ile Asn Glu Leu Gly Glu Ser Val val Ile Glu
50 55 60 )

tct ggt gac cca aat get ctt ttg aaa cac aga ttt gaa atc att gag 240
Ser Gly Asp Pro Asn Ala Leu Leu Lys His Arg Phe Glu Ile Ile Glu
65 70 75 80
ggg aga gat cga aca atg gca tgg aca gta gta aac agc atec tge aac 288
Gly Arg Asp Arg Thr Met Ala Trp Thr Val Val Asn Ser Ile Cys Asn

85 90 95 :
acc aca aga gct gaa aaa cct aaa ttt ctt cca gat tta tac gac tat 336
Thr Thr Arg Ala Glu Lys Pro Lys Phe Leu Pro Asp Leu Tyr Asp Tyr

100 105 110 i
aag gag aac aga ttt gtt gaa att ggt gtg aca agg aga gaa gtt cac 384
Lys Glu Asn Arg Phe Val Glu Ile Gly Val Thr Arg Arg Glu Val His
115 120 125
ata tac tac ctg gag aag gcc aac aaa ata aag tct gag aaa aca cat 432
Ile Tyr Tyr Leu Glu Lys Ala Asn Lys Ile Lys Ser Glu Lys Thr His
130 ) 135 140

atc cac att ttc tca ttt aca gga gag gaa atg gct aca aaa gcg gac 480
Ile His Ile Phe Ser Phe Thr Gly Glu Glu Met Ala Thr Lys Ala Asp
145 150 155 160
tat act ctt gat gaa gag agt aga gcc agg atc aag acc aga cta tte 528

Tyr Thr Leu Asp Glu Glu Ser Arg Ala Arg Ile Lys Thr Arg Leu Phe
165 . 170 175




65 70 75 80 att gcc tct gtt net act tca ctc tac tta
act gac atg act ctt gat 288 Ile Ala Ser Val Pro Thr
Ser Leu Tyr Leu Thr Asp Met Thr Leu Asp 85 90 95 gag
atg tca aga gac tgg ttc atg ctc atg ccc aag caa aaa
gta aca 336 G u Met Ser Arg Asp Trp Phe Met Leu Met
Pro Lys G n Lys Val Thr 100 105 110 ggc tcc cta tgt
ata aga atg gac cag gca atc atg gat aag aac atc 384
Ay Ser Leu Cys Ile Arg Met Adp A n Ala Ile Met Asp
Lys Asn Ile 115 120 125 ata ctt aaa gca aac ttt agt

tg.att ttc aa aca cta 4%2,c g Ly
cYat aa c tt 76
Aadorme St rd Beb et it e
130 135 me ata cta ctt @ga gee ttc acclggaa gaa gga
gca gtc gtt ggc gaa att 420 e Leutltlrzeu Arg Ala Ph<3624
928 % €23 6 155

elqéOser rga tthalucct\@rt ctcilucécgél\% i Ctlulﬁﬁ Jat gag
gat gtc aaa aat 528 Ser Pro Leu Pro Ser Leu Pro Gy
998 SeThta AR a3 et c\alt ﬂeysagAsq‘@cr@B FI(at MBc tgea at 1672
PG gt e W Ydd i d5a S ada %g Hathsgdte 25t acg
gtt 576 Aa lle yVaI Leu Ile y Gy Leu Lys Trp
AstAspPa Asn tkhAragValtc 180 185190 w@dgaaategtat ggaa actizo
Ser dek g dga PthFcArgéftaltﬂgg ‘agdsadgiy aye CatPrgdgn 624 24
Afg 1le Ser 4 ¢’ Leu G n Arg°Phe Ala Trp AfY Ser
t9€latbigeg Qot bY2:t20Q+ 208 Agttcg0da aga £6taal GRt4E CCt 765
edlaadgucag l@aachgraanatigy segagaasaatl 637 alAsmgd y Arg
Pro Ser Phe PPo Sex Lys d r?5Lys 210 215 t #afccagaa

AL 14032033 alaagat Agl, L 03L 12397 A1 aacal, Adal t 0agaa
113 G1u atracagaaaayt agk tink gaa aadtb aacalys tl-atrgeaagc
cttacaacti?éottgcttgaag 7985 tagaacaaga ¢afaagaact
tcctc tttc acggtctagtctgtaatcg a%38 <210> 8 <211> 219

cca ttc ttg cta atg g 864

Gly Pro Pro Cys His Gln Arg Ser Lys Phe Leu Leu Met Asp Ala Leu
275 280 285
aaa ctg agc att gag gac cca agt cac gag gga gag gga ata cca cta 912
Lys Leu Ser Ile Glu Asp Pro Ser His Glu Gly Glu Gly Ile Pro Leu
: 290 ] 295, 300
tat gat gca atc aaa tgc atg aaa act ttc ttt gga tgg aaa gag ccc 960
Tyr ‘Asp Ala Ile Lys Cys Met Lys Thr Phe Phe Gly Trp Lys Glu Pro
305 310 315 - 320
agt att gtt aaa cca cat gaa aag ggt ata aac ccg aac tat cte caa 1008
Ser Ile Val Lys Pro His Glu Lys Gly Ile Asn Pro Asn Tyr Leu Gln
325 330 335
act tgqbaag caa gta tta gaa gaa ata caa gac ctt gag aac gaa gaa 1056
Thr Trp Lys Gln Val Leu Glu Glu Ile Gln Asp Leu Glu Asn Glu Glu
340 345 350
agg acc ccc aag acc aag aat atg aaa aaa aca agc caa ttg aaa tgg 1104
Arg Thr Pro Lys Thr Lys Asn Met Lys Lys Thr Ser Gln Leu Lys Trp
355 360 365

gca cta ggt gaa aat atg gca cca gag aaa gtg gat ttt gag gat tgt 1152
Ala Leu Gly Glu Asn Met Ala Pro Glu Lys Val Asp Phe Glu Asp Cys

370 375 380
aaa gac atc aat gat tta aaa caa tat gac agt gat gag cca gaa gca 1200

Lys Asp Ile Asn Asp Leu Lys Gln Tyr Asp Ser Bsp Glu Pro Glu Ala



<212> PRT <213> Influenza virus <400> 8 Met Asp Ser
Asn Thr Val Ser Ser Phe @ n Val. Asp Cys Phe Leu Trp
1510 15 Hs Val Arg Lys Arg Phe Ala Asp A n Qu Leu
Gy Asp Ala Pro Phe 20 25 30 Leu Asp Arg Leu Arg Arg
Asp A n Lys Ser Leu Arg Ay Arg Ay Ser 35 40 45 Thr
Leu Ay Leu Asp Ile Qu Thr Ala Thr Hs Ala Ay Lys
@nlle 50" 55 60 Val Qu nlle Leu Au Lys Qu _
Ser Asp Qu Ala Leu Lys Met r 65 70 75 80 Ile Ala
§ﬁ_s,r Val Pro Thrygger Leu Tyr Ley.Thr Asp Met Thr Leu
Asp 85 90 95 Cju Met Ser Ar.g /isp Trp Phe Me “Leu Met
Rgordtysrt@Faa dogystofadttTiwa agtOfhglb sbk(haE get Sef dgU Cysas
31%eSeAr i uMER #spt@ Hepfa ffeireGllve&heA@p IyysAlAstys|¢le 115
120 125 11e'®Peu Lys Ala AsH®Phe Ser Val 19%@ Phe G u
&dgyadaeshtGod aBAregyeitaldq 4355214020+ <Jg'<_;99.—j‘%l u Ar91296
WugriPhrep Tder Grurrel VeGy WhansyadiuMak diyye1( Aspl ta@
150 155 168 Ser Pro Leu!®ro Ser Leu Pr@OGIy H| S ;I'/hlr
& dt.AsR Ml ek, 5,170,175 . Nt Gy s
ﬁ&fﬂome Y q@ryntei’%ipﬁﬂ i ’ﬁsp% hﬁ‘hlrhr\gala 186"
185 198°Arg I1e Ser @49 Thr Leu GI n4Abg Phe Ala Trp
&l Hs u 195 200 205 Asn Gy Arg Pro Ser

Slﬂ gr@r"nﬁ@rw 3@% B 192219, 255 3 S%@ﬁg@ géglﬁfs 149792

450 455 460
atc aac act get cta ctc aat gea tec tgt get geg atg gat gaa ttt 1440
Ile Asn Thr Ala Leu Leu Asn Ala Ser Cys Ala Ala Met Asp Glu Phe
465 470 475 480
caa tta att ceg atg ata agt aaa tgc agg acc aaa gaa ggg aga agg 1488
Gln Leu Ile Pro Met Ile Ser Lys Cys Arqg Thr Lys Glu Gly Arg Arg
: 485 480 495
aaa aca aat tta tat gga ttc ata ata aag gga agg tcc cat tta aga 1536
Lys Thr Asn Leu Tyr Gly Phe TIle Ile Lys Gly Arg Ser His bLeu Arg
500 505 510
aat gat act gac gtg gtg aac ttt gta agt atg gaa ttt tct cte act 1584
Asn Asp Thr Asp Val Val Asn Phe Val Ser Met Glu Phe Ser Leu Thr
515 520 525
gat cca aga ttt gag cca cac aaa tgg gaa aaa tac tgc gtt cta gaa 1632
Asp Pro Arg Phe Glu Pro His Lys Trp Glu Lys Tyr Cys Val Leu Glu
530 535 540
att gga gac atg ctt cta aga act gct gta ggt caa gtg tca aga ccc 1680
Ile Gly Asp Met Leu Leu Arg Thr Ala Val Gly Gln Val Ser Arg Pro
545 550 555 560
atg ttt ttg tat gta agg aca aat gga acc tct aaa att aaa atg aaa 1728
Met Phe Leu Tyr Val Arg Thx Asn Gly Thr Ser Lys Ile Lys Met Lys
565 570 575
tgg gga atg gaa atg agg cgc tge cte ctt cag tect ctg caa cag att 1776
Trp Gly Met Glu Met Arg Arg Cys Leu Len Gln Ser Leu Gln Gln Ile
580 585 590
gaa agc atg atc gaa gct gag tcc tca gtc aaa gaa aag gac atg acc 1824
Glu Ser Met Ile Glu Ala Glu Ser Ser Val Lys Glu Lys Asp Met Thr
595 600 605

aaa gaa ttt ttt gag aac aaa tca gag aca tgg cct ata gga gag tcc 1872




<212> DNA <213> Influenza virus <220> <221> CDS <222>
(1)..(1497) <400> 9 atg gcg tct caa ggc acc aaa cga
tcc tat gaa cag atg gaa act gat 48 Net Ala Ser Gn
@y Thr Lys Arg Ser Tyr-Gu A n Met Au Thr Asp 1 5 10
15 ggg gaa cgc cag aat gca act gaa atc aga gca tct
gtc gga agg atg 96 dy GQu Arg A n Asn Ala Thr Gu
Ile Arg Ala Ser Val Ay Arg Met 20 25 30 gtg gga gga
atc ggc cga ttt tat gtt cag afg tgt act gag ctt aaa

144 V. t et Cys
PO %’ L8 ¢ 1“ PYS§5£?{ 5Gl€t%ra%8 Pr)écxl(%gc{ gaa ggg cgg
ctg att cag aac agc ata aca ata gaa 192 Leu Asn Asp
tHicsada waQ@ty FMArgoabedycl @ Benggbsyrg Ser ﬂgb@cﬁhsmclﬂte G w950
B B0 ‘élgg"aét‘bl“g‘gla St Setfcbleg%‘é(\}ygc"aéafds d&4 Rgdcaga aac
%Zésgtat ctc gag 340 Arg Met Leu Ser AIaGISeAsp
HalUg Ar GaAg ASNechYscTage d@Uead 44268+ 40 65 R0 gagag Cdbs
BoCcRagtysget Gygrradenghe Bot Traagaara eglggargge ccg
ata 288 G Ww'is Pro Ser A%°Ay Lys Asp PrPé Lys Lys
IR e ¥eaQ¥ k! £:26, 83 80 43 42GR035300 Aaa Jale
Oggr@asri 09 @Queaddogaad GhCreatxuchie watclgaiia3do Tyr
Arg Arg L§ﬁ§ Asp Gy Lys ep Met Arg d wk7Beu Il e Leu
H s As 10 g atc A9 atc t
P R s oo m et R e vt W AT
Met Argslle Trp Arg (3810 Al a Asn Asn @y Ju Asp 115

120 125 -get act get t ctt act cat at§

et o e Seadod A

n Ceu Aa)a 0
tet tgg tte aac tce tte ctt aca cat geca ctg aag tag 2151
Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys
705 710 715
<210> 6
<211l> 716
<212> PRT

<213> 1Influenza virus
<400> 6

Met Glu Asp Phe Val Arg Gln Cys Phe Asn Pro Met Ile Val Glu Leu
1 5 io0 15

Ala Glu Lys Ala Met Lys Glu Tyr Gly Glu Asn Pro Lys Ile Glu Thr
20 25 30

Asn Lys Phe Ala Ala Ile Cys Thr His Leu Glu Val Cys Phe Met Tyr
35 40 45

Ser Asp Phe His Phe Ile Asn Glu Leu Gly Glu Ser Val Val Ile Glu
50 55 60 :

Ser Gly Asp Pro Asn Ala Leu Leu Lys His Arg Phe Glu Ile Ile Glu
65 70 75 80



gac acc aca tac caa aga aca agg get ctt gtt cgg act

ggg atg gat 480 Asp Thr Thr Tyr G n Arg Thr Arg Al a
Leu Val Arg Thr Ay Net Asp 145 150 155 160 ccc aga
atg tgc tct ctg atg caa ggc tca acc ctc cca egg aga
tct 528 Pro Arg Met Cys Ser Leu Met A n Ay Ser Thr
Leu Pro Arg Arg Ser 165 170 175 gga gcc get ggt get
gca gta aaa ggt gtt gga aca atg gta atg gaa 576 Qy
AIaAIaGIyAIaAIaVaI Lys y Val Gy Thr Met Val

180 185 19 at t g, at C gga
G&?’af‘rgaﬁs"g%fg gégMeé:aol t r@ ?ggfala\%%é%ﬁgs %eﬁe?ﬁg I%kgg Met
‘Ile Lys Arg Ay Ile Asn Asp Arg Asn Phe Trp Arg 195
200 205 ggt gaa aat ggt cga aaa acc aga att get tat
Yadragesaty tyctidal 672 P’g Pedaq mEned fpﬁsagﬁ_ygis Thr
ArgIIeA]I Tyr Qu Arg Net Cys Asn 210 315 220 atc
ctc aaa ggg aaa ttt cag aca gca gca caa cgg get atg
3k Elg s 724@ PHel 1l @iy I2esCl@ Yellfre RigerG @uTHe Hlsa Al a
A n ArgSAla Met Met 225 230 235 Y40 cag gtg agg
gaa ggc cgc aat cct gga aac get gag att gag gat ctc
J?l@gl‘yra‘ﬁ Nl GJArstGULi ﬂnyLyQI’gLeAB,B 0 el (T WsARm #lsa Glu
Il e3d u Asp Leu 2485250 255 att ¥%°c ttg gca cga tca
gca ctt att ttg aga gga tca gta gcc cat 816 |Ile Phe
}f@vﬁﬂglf&eﬁgﬂg'ég%rPHglﬁhrLéﬂ& éﬂueGﬂaemétAiﬂi ﬁaryLﬁseﬁla\ﬁﬁp Al a
Hiss 260 265 270150aaa tca tgc ct® cct gcc tgt Ot tat
ggc ctt gca eta acc agt ggg 864 Lys Ser Cys Leu Pro
@ aThQIEeuV.Qsp J}X,\r Gl(:-iI ¥e1j‘§}é ﬂ A:ng ?l S '§§rAzg Neuz}?}é 280

85 tat gag ttt gag aag gama gga tac tctimtg gtt gga
att gat cct ttc 912 Tyr Asp Phe Qu Lys u Ay Tyr
Ser Leu Val e %) r0.] Phe 290 g95 O&eagg cta
Brct Cal % ‘é]gjjt M%t Hart ﬁg dgt®ctd atc,@ga cca aaa
gaa 960 27 Lys Leu Leu Gn Asn Her Gn Ile Phe Ser

Leu Ile Arg Pro Lys Gu 305 310 315 320
Gln Ser Glu Arg Gly Gld Glu Thr Ile Glu Glu Arg Phe Glu Ile Thr

195 200 205

Gly Thr Met Arg Lys Leu Ala Asn Tyr Ser Leu Pro Pro Asn Phe Ser
210 215 220

Ser Leu Glu Asn Phe Arg Val Tyr Val‘Asp Gly Phe Glu Pro Asn Gly
225 230 235 240

Cys Ile Glu Ser Lys Leu Ser Gln Met Ser Lys Glu Val Asn Ala Arg
245 250 255

Tle Glu Pro Phe Ser Lys Thr Thr Pro Arg Pro Leu Lys Met Pro Gly
260 265 270

Gly Pro Pro Cys His Gln Arg Ser Lys Phe Leu Leu Met Asp Ala Leu
275 280 ) 285

Lys Leu Ser Ile Glu Asp Pro Ser His Glu Gly Glu Gly Ile Pro Leu
290 295 300



aac cca gca cac aag agc cag ttg gtg tgg atg gca tgc
cat tct gca 1008 Asn Pro Ala His Lys Ser G n Leu Vval
Trp Met Ala Cys His Ser Ala 325 330 335 gca ttt gag
gac ctg aga gtt tta aat ttc att aga gga acc aaa gta
1056 Ala Phe A u Asp Leu Arg Val Leu Asn Phe Ile Arg
Gy Thr Lys Val 340 345 350 atc cca aga gga cag tta
aca acc aga gga gtt caa att get tca aat 1104 Ile Pro
Arg Ay Gn Leu Thr Thr Arg Ay2Nal Gn Ile Ala Ser
Asn 355 360 365 gaa aac atg gag aca ata aat tct agc

aca ctt a agc aaa 11 Met.d u Thr
R r %6 o Re PR Bt e é@e<%%€§a1§3§%b3§75

380 tat tgg gca ata agg acc aga agc gga gga aac acc
agt caa cag aga 1200 Tyr Trp Ala Ile Arg Thr Ar

3 yeaije Ash *Th ITRrErSers G G FLAIYS 385 390-808: A0p° e
tct gca gga cag ata agt gtg caa cct act ttc tca gta
cag aga 1248 Ala Her Ala Gy Gn lle Ser val Gn Pro
ThrroPHer Ser SValvaGigu Aty M@Sldmn 435 Leggiu @ébm GEeClE t t
gag aga gcg “Afc att atg get**gyca ttc act ggf®aac 1296
Asn Leu Pro Phe Gu Arg Ala Thr Ile Met Ala Al a Phe
ThracQ - Ash 1420@nd25s 430 meQGlys §Ra THGAQ0n a6t 1be@zrgac
atg aga &€g gaa atc ata3agg atg atg 13445 Thr Qu Ay
Arg Thr Ser Asp Met Arg Thr Au lle Ile Axg Met Met
435144Qu449 H83 A3kt 06F r2@& 11 GFs 38R A9R LRI T8y G cld C
cag gggocgg gga gtc twe 1392 du AspoAla Lys Ser Qu
Asp Val Her Phe Gn Ay Arg Ay Val Phe 450 455 460
930,650 120 474998, 990 863,060, 386 1660, AL, UGTE!
tcasttt gac Ser Aspsi&du L Theo As
Pro Ile Val Pro Ser Phe Asp 465 470 475 480 atg agc

220,938, 190,001l A U 416,093, 9RC 20t 05l 420,020

Asn Ala Au G u Phe 485 490 495 gac agt taa 1497

Leu Thr Asp Ser Ser Trp Ile Glu Leu Asp Glu Ile Gly Glu Asp Val
420 425 430

Ala Pro Ile Glu Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe Thr Ala
435 449 . 445

Glu Ile Ser His Cys Arg Ala Thr Glu Tyr Ile Ile Lys Gly Val Tyr
+450 455 460

Ile Asn Thr Ala Leu Leu Asn Ala Ser Cys Ala Ala Met Asp Glu Phe
465 470 475 480

Gln Leu Ile Pro Met Ile Ser Lys Cys Arg Thr Lys Glu Gly Arg Arg
. 485 .490 495

Lys Thr Asn Leu Tyr Gly Phe Ile Ile Lys Gly Arg Ser His Leu Arg
500 505 510

Asn Asp Thr Asp Val Val Asn Phe Val Ser Met Glu Phe Ser Leu Thr
) 515 520 525



Asp Ser <210> 10 <211> 498 <212> PRT 28 <213>
I nfl uenza virus <400> 10 Met Ala Ser Gn @y Thr Lys
Arg Her Tyr Qu Gn Met GQu Thr Asp 15 10 15 dy
Gu Arg dn Asn Ala Thr Gu Ile Arg Ala Ser Val Ay
Arg Met 20 25 30 Val dy Ay Ile Ay Arg Phe Tyr Val
G n Met Cys Thr Qu Leu Lys 35 40 45 Leu Asn Asp Hi s
Gu Gy Arg Leu Ile Gn Asn Ser,lle Thr Ile Gu 50
55 60 Arg Met Val Leu Ser Al a Phe Asp Gu Arg Arg Asn
Lys Tyr Leu Qu 65 70 75 80 du Hs Pro Ser Ala Gy
Lys Asp Pro Lys Lys Thr Ay Ay Pro Ile 85 90 95 Tyr
Ar go A haeS pASpLuChye hyss LY prVBlu PygT@ GysL €tk FiveCileu
H's Asp 100 105 11058ys Gu Gu Il &Nt Arg Ile Trp
Arg Gn Ala Asn Asn Ay Qu Asp 115 120 125 Al a Thr
Al g, Gly, Lr%c“M;@']LeJ_lL& Net rMehid b& Frpehi saiHesr Asneiceu
AsBssl30 135 140 Asp Thr Thr Tyrs&@ n Arg Thr Ar§°%Al a
k/gg Val Arg 'll_'hr dy Met Asp 145 150 155 160 Pro Arg
s-Ser. le by Llew Pies AgL
Sere%%e ?%Tﬁ%géé GIE %/gAlpggAl)é%f%%g/EAl ayﬁl ,; Vﬁ SLgsﬁGgy
Val Gly Thr Met Val Met Gu 180 185 190 Leu Ile Arg
]I\_/S%rélﬁgy 5%% (g%%et(;}\}*/g IAlrge C@s‘s I?_.euA%Bu élirg Sé:s [J]_-eLPlagn Eirp Iﬂ‘ g

585 580

Glu Ser Met Ile Glu Ala Glu Ser Ser Val Lys Glu Lys Asp Met Thr
595 600 605

Lys Glu Phe Phe Glu Asn Lys Ser Glu Thr Trp Pro Ile Gly Glu Ser
610 . 615 620

Pro Lys Gly Val Glu Glu Gly Ser Ile Gly Lys Val Cys Arg Thr Leu
625 630 ’ 635 640

Leu Ala Lys Ser Val Phe Asn Ser Teu Tyr Ala Ser Pro Gln Leu Glu
645 650 655

Gly Phe Ser Ala Glu Ser Arg Lys Leu Leu DLeu Ile Val Gln Ala Leu
660 665 670

Lys Asp Asp Leu Glu Pro Gly Thr Phe Asp Ile Gly Gly Leu Tyr Glu
675 680 685

Ser Tle Glu Glu Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Ala
690 695 700

Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys
705 710 715

<210> 7

<211> 838

<212> DNA

<213> Influenza virus



Gy Qu Asn Gy Arg Lys Thr Arg Ile Ala Tyr Gu Arg
Met Cys Asn 210 215 220 Ile Leu Lys Ay Lys Phe Gn
Thr Ala Ala A n Arg Ala Met Met Asp 225 230 235 240
Gn Val Arg Gu Ay Arg Asn Pro Ay Asn Ala Gu lle
G u Asp Leu 245 250 255 |Ile Phe Leu Ala Arg Ser Al a
Leu Ile Leu Arg Ay Ser Val Ala H's 260 265 270 Lys
Ser Cys Leu Pro Ala Cys Val Tyr Ay Leu Ala Ile Thr

Ser Ay 275 280 285 Tyr As@3Phe Au Lys Qu Gy Tyr
Ser Leu Val Ay Ile Asp Pro Phe 290 295 300 Lys Leu
Leu Gn Asn Sex Gn Ile Phe Ser Leu Ile Arg Pro Lys
g;@ 30> 310 315 320 Asn Pro Ala H's Lys Ser G n Leu
2>Tr(p) MedsoAla Cys His Ser Ala 325 330 335 Al a Phe
G u Asp Leu Arg Val Leu Asn Phe Ile Arg Gy Thr Lys
WO;V3§O 345 ‘%59%1: | e Pq{co Arcag?’GI%;EE Gn Leu Thr Thr ”
a e caS 6 n I\/Et
% u™hr ezC?e Ahsrnva S%err é%n 5 i ig)t Args He%rgsLys
370 375 380 Tyr Trp Al a IIe Arg Thr Arg Ser Ay Gy
%’IAQCSW en ;*@ ﬁfaA? °"818g333 %‘959340A gre %faat‘ger Al &°
@ 9 ek Naf aGA K J1"’h B iyard'n Arg
405 410 415 Asn Leu Pro Phe Gu Arg Ala Thr 11e Met
AltagAl egoPhie ddwr cf@d yacAsty ad20cA2E 4809B0agaThat &cu (J yi4d
Ageioser ROphRlemALly S B 1 T G et
435 440 445 du Asn a Lys Ser du Asp Val Ser Phe
gdncd ygtAEtg; ﬁcyaﬁéa];aaphﬁ adtb 0468 QﬁOgﬁ bhol 4y Ser ASp192
@rulgg_wélYALeaz T4wr IlAsg%uP‘ch: MaeTl\laHiSPiéob Ser LiBhelnAsye

gtg gag cag att ctg gaa aag gaa tca gat gag gca ctt aaa atg acc 240
Val Glu Gln Ile Leu Glu Lys Glu Ser Asp Glu Ala Leu Lys Met Thr
65 70 75 80

att gecc tct gtt cect act tea ctc tac tta act gac atg act ctt gat 288
Ile Ala Ser Val Pro Thr Ser Leu Tyr Leu Thr Asp Met Thr Leu Asp

gag atg tca aga gac tgg ttc atg ctc atg ccc aag caa aaa gta aca 336
Glu Met Ser Arg Asp Trp Phe Met Leu Met Pro Lys Gln Lys Val Thr
100 105 110

ggce teec cta tgt ata aga atg gac cag gca atc atg gat aag aac atc 384
Gly Ser Leu Cys Ile Arg Met Asp Gln Ala Ile Met Asp Lys Asn Ile
115 120 125

ata ctt aaa gca aac ttt agt gtg att ttc gaa ggg ctg gaa aca cta 432
Ile Leu Lys Ala Asn Phe Ser Val Ile Phe Glu Gly Leu Glu Thr Leu
130 135 140

ata cta ctt aga gcc ttc acc gaa gaa gga gca gtc gtt ggc gaa att 480
Ile Leu Leu Arg Ala Phe Thr Glu Glu Gly Ala Val Val Gly Glu Ile
145 150 155 160

tca cca tta cct tct ctt cca gga cat act aat gag gat gtc aaa aat 528
Ser Pro Leu Pro Ser Leu Pro Gly His Thr Asn Glu Asp Val Lys A&sn
165 170 175

gca att ggg gtc ctc atc gga gga ctt aaa tgg aat gat aat acg gtt 576
Ala Ile Gly Val Leu Ile Gly Gly Leu Lys Trp Asn Asp Asn Thr Val
180 185 190

aga atc tct gaa act cta cag aga ttc gct tgg aga agc agt cat gag 624



465 470 475 480 Met Ser Asn Gu Gy Ser Tyr Phe Phe
Ay Asp Asn Ala Qu G u Phe 485 490 495 Asp Ser <210>
11 <211> 1413 <212> DNA <213> Influenza virus <220>
<221> CDS <222> (1)..(1413) <400> 11 atg aat cca aat
caa aag ata ata gca att gga ttt gca tca ttg ggg 48
Met Asn Pro Asn An Lys Ilelle Alalle Ay Phe Ala _
Ser Leu Ay 1 5 10 15 ata tya atc att aat gtc att ctc
cat gta gtc agc att ata gta aca 96 Ile Leulle lle
A@%Qly'%‘!er kL& rhfeHcsn ¥l pNala Set, bl std eeVals g 20 25
gthasctg gtc ctc aat aac aat agaz2@ca gat ctg aac
tgc aaa ggg ac 144 Val Leu Val Leu Asn Asn Asn ArgTI
“Thiosnss® CBb ERS REOPEE 173 a@;g;ﬁr@r‘a 387230748 AT €4t ag
"aag Y Ac gaa‘f §aa aca. gta 49a gta gaa aaa att act caa
192 lle lle Arg Lys Tyr Asn Qu Thr Val Arg Val Qu
thygcddae dFhrgaan @@a@a@g@@te@ggatam agleicoaset aggttoares at 37
tac at cct aat _daa 24 As
Sioedr SutePRd R0 MR SF5ET et s
tZ@aaZ&gS();atztaaeadta&catgtaaegcaa&:ttacta gaa cca ctt tgt gags
gcc caa ggc ttt gca 288 Tyr Tyr Met Asn Asn Thr Qu
Pro Leu Cys Qu Ala An dy Phe Ala 31 85 90 95 cca
ﬁ({ tzqg aaa gat aat gga ata cga att ggg tcg aga ggc
<at> girr 336 Pro Phe Ser Lys Asp Asn Gy IIe Arg Ile
A3y Sefluwpgp @9psHi s Val 100 105 110

<400> 8

Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu Trp
i 5 ' 10 15

His Val Arg Lys Arg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Fhe
20 25 30

Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Arg Gly Ser
35 40 45

Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr His Ala Gly Lys Gln Ile
50 55 60 ’

Val Glu Gln Ile Leu Glu Lys Glu Ser Asp Glu Ala Leu Lys Met Thr

Ile Ala Ser Val Pro Thr Ser Leu Tyr Leu Thx Asp Met Thr Leu Asp
85 90 95

Glu Met Ser Arg Asp Trp Phe Met Leu Met Pro Lys Gln Lys Val Thr
100 105 110

Gly Ser Leu Cys Ile Arg Met Asp Gln Als Ile Met Asp Lys Asn Tle
115 120 125

TIle Leu Lys Ala Asn Phe Ser val Ile Phe Glu Gly Leu Glu Thr Leu
130 135 140



ttt gtg ata aga gaa cct ttt gta tca tgt tcg ccc tca
gaa tgt aga 384 Phe Val Ile Arg Qu Pro Phe Val Ser
Cys Her Pro Her Au Cys Arg 115 120 125 acc ttt ttc
ctc aca cag ggc tca tta ctc aat gac aaa cat tct aac
432 Thr Phe.Phe Leu Thr G n Gy Ser Leu Leu Asn Asp
Lys His Her Asn 130 135 140 ggc aca gta aag gac cga
agt ccg tat agg act ttg atg %gt gtc aaa 480 Ay Thr
Val Lys Asp Arg Ser Pro Tyr g Thr Leu Met Ser Val
Lys 145 150 155 160 ata ggg caa tca cct aat gta tat
caa get aga ttt gaa tcg gta gca 528 Ile Ay G n Ser
ReaeASru\Vlah ATyrena ThrAlla cAngiPheas Geau veerclVallu Ala 165
70 175 tgg tcdagca aca gca tl§e cat gat gga &8a aaa
tgg atg aca gtt gga 576 Trp Ser Ala Thr Ala Cys Hi s
RS Pr fu lpts de¥SellfRoMal sEBrTnValsn Gy 2382183130 gtc
aca ggg ccc lgac aat caa gcavratt gca gta gtigsaac tat
gga ggt 624 Val Thr Gy Pro Asp Asn Gn Ala lle Ala.
Nglyah ASD LY@ s, @iy 199,200, 200 Q) tas 68 Gt gat
att att aab tca tgg gca g@gg gat att ttasaga acc 672
Val Pro Val Asp Ile Ile Asn Her Trp Al a Gly Asp Ile
Leu u, S% 'I(';Qr T210L 21 2A20 caa aa tca tca t %ég tgc
APt ads; gga Gadt ot tgE g & 4rg 52207 i u Ser
Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Trp Val Met
225 230 235 240 act gat gga ccg gca aat agg caa get
I‘ééaglgftrgaf’@@ SﬁfthFtEq age'fé lye&1768° Thr Asp Ay Pro Al a
g Gn Al a Lys Tyr Arg Il e Phe Lys Ala 245 250
255 aaa gat gga aga gta att gga cag act gat ata agt
8¢ aat _ggg gga 816 Lys Asp Ay Arg val Ile Ay Gn
T ASR'TTe Ser Phe Asn Ay @y 260 265 270 cac ata
a9 gagi1lhla Letust gt tac ccc aat gaa ggg aag gtg gaa
tgc 864 His Ile Qu Au Cys Ser.Cys Tyr Pro Asn G u
> Lys Val Gu Cys 275 280 285 ata tgc agg gac aat
éﬁ agls gga aca aat aga cca gtt ctg gta ata 912
<222> (1)..(1497)

<400> 9

atg gcg tct caa ggc acc aaa cga tce tat gaa cag atg gaa act gat
Met Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu Gln Met Glu Thr Asp
1 . 5 10 15

ggg gaa cgc cag aat -gca act gaa atc aga gca tct gte gga agg atg
Gly Glu Arg Gln Asn Ala Thr Glu Ile Arg Ala Ser Val Gly Arg Met

20 25 30
gtg gga gga atc ggc cga ttt tat gtt cag atg tgt act gag ctt aaa 144
Val Gly Gly Ile Gly Arg Phe Tyr Val Gin Met Cys Thr Glu Leu Lys
35 40 ' 45
cta aac gac cat gaa ggg cgg ctg att cag aac agc ata aca ata gaa 192
Leu Asn Asp His Glu Gly Arg Leu Ile Gln Asn Ser Ile Thr Ile Glu
50 55 60
agg atg gta ctt tcg geca ttc gac gaa aga aga aac aag tat ctc gag 240

Arg Met Val Leu Ser Ala Phe Asp Glu Arg Arg Asn Lys Tyr Leu Glu

gag cat ccc agt gct ggg aaa gac cct aag aaa acg gga ggc ccg ata 288

Glu His Pro Ser Ala Gly Lys Bsp Pro Lys Lys Thr Gly Gly Pro Ile



Ile Cys Arg Asp Asn Trp Thr Ay Thr Asn Arg Pro Val
Leu Val Ile 290 295 300 tct tct gat cta tcg tac aca
gtt gga tat ttg tgt get ggc att ccc. 960 32 Ser Ser
Asp Leu Ser Tyr Thr Val dy Tyr Leu Cys Ala Ay Ile
Pro 305 310 315 320 act gac act cct agg gga gag gat
agt caa ttc aca ggc tca tgt aca 1008 Thr Asp Thr Pro
Arg Ay Gu Asp Ser A n Phe Bgr Ay Ser Cys Thr 325
330 335 agt cct ttg gga aat aaa gga tac ggt gta aaa
ggt ttc ggg 44t cga 1056 Sgr Pro Leu Ay Asn Lys Ay
Tyr Ay Val Lys Gy Phe Ay Phe Arg 340 345 350 caa
a2%cig9gEe agqgg%ag;éﬂ@ aagaggaa@& Hetetagtataagy act 336
a 8dE LA AN Gy R A I T B A eFyRr g Thr
Ile Ser Arg Thr Ser Arg 3§5 360 365 tca gga ttc gaa
|beyaat paasa dSlyCa@ggcaal gytcalbggcaca Gagaaraagt 115384
ISérGlGIEEPHé ¥gt Al Eel e Argstip| e g AASrFl@E Gl sp Thr
"Adn Asn Ser 370 375 3 aaa gac caa 1z§lsc-agg agg caa
@t peitdcrade GatacgaatCha Aatatkbogot@a 120Qe ¥ Sasp GaB2
Alp ChAraga Afly 1@ Thyalis|Neg MetellASrpASp for rsAdruTBsp Ser
3853890 395 400 ggd tat agc ggt %€t ttc aca ttg ccg
LlocgaR.Cla aca a3 e h 9878 Y S
Z%berhmhrw d?hmg\gjaﬂhi?i%g 3%232%2&?@? ﬁy&%’%&igzﬁgg 410 120
135 tgt ttg gt¥ccc tgt ttc tg§ gtt gaa atg @bt aga

t..283,0Gt 9aa, 1296 Cys Leu Val  Pro %s Phe Trp Val,

SRR BB B b1 P e acd”
aca ata tgg @ec tct agt agarbcc att gtg atigstgt gga
%ta_a 1344 G u Thr Thr Ile Trp Thr Ser Ser Ser Ser |l ¢
c¥¢

lgc thézt g@zygcyaaza g g tz_ a l‘;\ a tgt g f gcc 576
agt i gglatl@g ki ggAlc-aclﬁtg ﬁggaéﬁyg{i% ‘%?t‘{???ét ﬁ@z Asp
Hs Lys Ile Ala Ser Trp Ser Trp Hs Asp Ay Ala lle

LEEIPr> 450 #5546t Yacrare gar abgratigItaa 14132
‘Leu Ile Arg Met Ile Lys Arg Gly e Asn Asp “Arg Asn “Phe p Arg
195 200 205
ggt gaa aat ggt cga aaa acc aga att get tat gaa aga atg tgc aat 672
Gly Glu Asn Gly Arg Lys Thr Arg Ile Ala Tyr Glu Arg Met Cys Asn
210 215 220

atc ctc aaa ggg aaa ttt cag aca gca geca caa cgg get atg atg gac 720
Ile Leu Lys Gly Lys Phe Gln Thr Ala Ala Gln Arg Ala Met Met Asp
225 230 235 240

cag gtg agg gaa ggc cgc aat cct gga aac get gag att gag gat ctc 768
Gln Val Arg Glu Gly Arg Asn Pro Gly Asn Ala Glu Ile Glu Asp Leu
245 250 255 '

att ttc ttg gca cga tca gca ctt att ttg aga gga tca gta geoc cat 816
Ile Phe Leu Ala Arg-Ser Ala Leu Ile Leu Arg Gly Ser Val Ala His
260 265 270

aaa tca tgc cta cct gec tgt gtt tat gge ctt gea ata acc agt ggg 864
Lys Ser Cys Len Pro Ala Cys Val Tyr Gly Leu Ala Ile Thr Sexr Gly
275 280 285

tat gac ttt gag aag gaa gga tac tct ctg gtt gga att gat cet ttc 912
Tyr Asp Phe Glu Lys Glu Gly Tyr Ser Leu Val Gly Ile Asp Pro Phe
290 295 ’ 300

aaa cta ctc cag aac ‘agt caa att ttc agt cta atc aga cca aaa gaa 260




Phe Asp Ile Asp Lys Met 465 470 <210> 12 <211> 470
<212> PRT <213> Influenza virus <400> 12 Met Asn Pro
Asn An Lys Ilelle Alalle Ay Phe Ala Ser Leu Ay 1
510 15 .. _...... . 33 Ile Leulle Ile Asn Val

Ile Leu Hs Val Val Ser Ile Ile VvVal Thr 20 25 30 Val
Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys

Ay Thr 35 40 45 1le lle Arg dys Tyr Asn @ u Thr Val
Arg Val Qu Lys Ile Thr Gn 50 55 60 Trp:Tyr Asn Thr
Seys Tar Léd eld psn Fyr cli g1{drue Aeg LY 01S5erg Asnlyd @lu 65 70
75080 Tyr Tyr MBt0 Asn Asn Thr & Pro Leu Cys38 u A a
Gn dy Phe Ala 85 90 ro P 1 L;/%ﬁg&- N A Yoog
8 Bh S & 2 el i 08 1Y e
Val 1le Arg GBes Pro Phe Val Ser Cys Ser Pro38er Gu

Cys @%tgg 115 1§g0 122?—! ggégsthg}%Phe%Lgu Thrﬁ%ﬁlagaeg ﬁer1056
L ac a -I- r
\;;F: %yes Gﬁgi‘ﬁg" %Z;f "Br oeul'y;fg /ir% I%ehrgr%{g%?’ IJéft - Ser lVaI

Lys 145 150 155 160 Ile Ay dn Ser Pro Asn Val Tyr
GRFF Afa gg@ﬁ%—? G aSepcy/as? AFaagi%Sial? W’S’gcar@t Ser 1104
A TR 25 UOTE B TR AP BVS VR STERE R SThEVal

Gy - 180 185 190 val Thr Ay Pro Asp Asn - Adn Ala lle
Abs VYad aMabadAser Tyy ad YCK]ayb aca ctt gaa ctg aga agc aaa 1152

Glu Asn Met Glu Thr Ile Asn Ser Ser Thr Leu Glu Leu Arg Ser Lys
370 375 380

‘tat tgg gca ata agg acc aga agc gga gga aacC acc agt caa cag aga 1200
Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly Asn Thr Ser Gln Gln Arg
385 390 395 400

gca tct gca gga cag ata agt gtg caa cct act ttec tca gta cag aga 1248
Ala Ser Ala Gly Gln Ile Ser Val Gln Pro Thr Phe Ser Val Gln Arg
405 410 415

aat cta ccc ttt gag aga gcg acc att atg gct gca ttc act ggt aac 1296
Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala Ala Phe Thr Gly Asn
420 425 430

act gaa ggg agg act tcc gac atg aga acg gaa atc ata agg atg atg 1344
Thr Glu Gly Arg Thr Ser Asp Met Arg Thr Glu Ile Ile Axrg Met Met
435 440 445

gaa aat gcc aaa tca gaa gat gtg tct ttc cag ggg cgg gga gtc tte 1392
Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val Phe
450 455 460

gag ctc tcg gac gaa aag gca acg aac ccg atc gtg cect tcc ttt gac 1440
Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe Asp
465 470 475 480

atg agc aat gaa ggg tet tat titc ttc gga gac aat gct gag gag ttt 1488
Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Phe
485 490 485

gac agt taa 1497
Asp Ser

<210> 10
<211> 498
<212> PRT



195 200 205 Val Pro Val Asp Ile Ile Asn Ser Trp Al a
Ay Asp Ile Leu Arg Thr 210 215 220 d@n Qu Ser Ser
Cys Thr Cys Ile Lys Gy Asp Cys Tyr Trp Val Mt 225
230 235 240 34 Thr Asp Gy Pro Ala Asn Arg Gn Al a
Lys Tyr Arg Ile Phe Lys Ala 245 250 255 Lys Asp Gy
Arg Val Ile Ay @dn Thr Asp Ile Sex Phe Asn Ay Ay
260 265 270 Hs Ile Gu Au Cys288er Cys Tyr Pro Asn
Gu Lys Val Gu Cys 275 280 285 1le Cys Arg Asp
ﬁ231'3r> ITﬁlfueGayVl“lfNF Asn Arg Pro Val Leu Val Ile 290
29§4§g0 Ser Ser Asp Leu Ser Tyr Thr Val dy Tyr Leu
Cys Al a C]y Ile Pro 305 310 315 320 Thr Asp Thr Pro
Ar geGlaya Gkl GAS pLBehr Gv ARheed tpr GLy cSeketCysu Thy 2325
.330 335 Ser Pro Leu Ay Asnlpys Ay Tyr dys5Val Lys
Gy Phe Ay Phe Arg 340 345 350 A n @y Thr Asp Val
Tr grflodu Gy Al @salBfa bh€ eS8k 1 ARGy A 5880 D, a3PR360
365 Ser AyoPhe Qu lle Ike Lys Ile Arg Asn y Trp
Thr G n Asn Ser 370 375 380 Lys Asp Gnille Arg Arg
G 0 V A Ser, - 385 390 395
- %L}S/%g}grlusglrﬁ%pgy&gﬁﬁgégeﬁﬁ} eﬁysPE?) %18 8 eu
Thr Lys Lys Gy 405 410 415 Cys Leu Val Pro Cys Phe
Trp Val du u Met Ile Arg (J¥ és Pro Qu 420 425 430
| GeoTa TR T €UTRY 3T “Ser ' SEP 881 SSellq P Vil St
Cys Ay Vval 435 440 445 Asp His Lys Ile Ala Ser Trp

Ser Trp His Asg %/Alalle Leu Pro 450 455 460
Arg Met Val Leu Ser Ala Phe Asp Glu Axg Arg Asn Lys Tyr Leu Glu
65 70 75 80

Glu His Pro Ser Ala Gly Lys Asp Pro Lys Lys Thr Gly Gly Pro Ile
85 20 95

Tyr Arg Arg Lys Asp Gly Lys Trp Met Arg Glu Leu Ile Leu His Asp
100 105 110

Lys Glu Glu Ile Met Arg Ile Trp Arg Gln Ala Asn Asn Gly Glu Asp
115 120 125

Ala Thr Ala Gly Leu Thr His Met Met Ile Trp His Ser Asn Leu Ash
130 135 140

Asp Thr Thr Tyr Gln Arg Thr Arg Ala Leu Val Arg Thr Gly Met Asp
145 150 155 160

Pro Arg Met Cys- Ser Leu Met Gln Gly Ser Thr Leu Pro Arg Arg Ser
165 170 175

Gly Ala Ala Gly Ala Ala Val Lys Gly Val Gly Thr Met Val Met Glu
180 185 190

Leu Ile Arg Met Ile Lys Arg Gly Ile Asn Asp Arg Asn Phe Trp Arg
135 200 205




35 Phe Asp Ile Asp Lys Met 465 470 <210> 13 <211>
982 <212> DNA <213> Influenza virus <220> <221> CDS
<222> (1)..(756) <400> 13 atg agt ctt cta acc gag gtc
gaa acg tac gtt ctc tct atc gta cca 48 Mt Ser Leu
Leu Thr Gu vVal Au Thr Tyr Val Leu Ser Ile Val Pro 1
5 10 15 tca ggc ccc etc aaa gcc gag atc gcg cag aga
ctt gaa gat gtc ttt 96 Ser g}y Pro Leu Lys Ala Qu
Ile Ala G n Arg Leu A u Asp Phe 20 25 30 gca gga
aag aac acc gat ctt gag gca_ctc atg gaa tgg cta aag
@Aga1lddn A arfdnys Lyns MsEIThna Ayp dienrduet Alya Aseu Met
G w»Trp Leu Lys TH1535 40 45 aga 2€a atc ctg tca cct
ctg act aaa ggg att tta gga ttt gta ttc 192 Arg Pro
hbeckays IRy FE bnbeln ThE AYSuBdln 48 ewEe Phg Val
Pbe 50 55 60 acgoctc acc gtg cee agt gag cga mga ctg
cag cgt aga cgc ttt gtc 240 Thr Leu Thr Val Pro Ser
ngl'{/al 1? ng G'Iell,\r sn%‘rg &Arg\sn AQa Féqe YalGl65A 7q_, {5 80
cha aat gec st agt " gda Adcegga’ gat ‘cta aasiast atg
gac aga gca 288 dn Asn Ala Leu Ser Gy Asn Ay Asp
Pro Asn Asn Met Asp Arg Ala 85 90 95 q}ta aaa ctg tac
45 adg” &Lt Aé%a?@éda‘ag‘ﬁa %@d‘eb\@ég ¥ Seat Pg‘@ gda 336
Val Lys Leu Tyr Arg Lys Leu Lys Arg d ¢'ITe Thr Phe
Hs Ay Ala 100 105 110  aaa gag gta gca ctc agc tat
Ityécgead"tys dgr P@%d*létcés%%’é TWGEY geu dt gy 1384 hr IS¢ &u Val
Al a Led’ Ser Tyr Ser Gy Ala Leu AP a Ser Cys Met

Tyr Asp Phe Glu Lys Glu Gly Tyr Ser Leu Val Gly Ile Asp Pro Phe
294¢ ) 295 300

Lys Leu Leu Gln Asn Ser Gln Ile Phe Ser Leu Ile Arg Pro Lys Glu
305 310 315 320

Asn Pro Ala His Lys Ser Gln Leu Val Trp Met Ala Cys His Ser Ala
325 330 335

Ala Phe Glu Asp Leu Arg Val Leu Asn Phe Ile Arg Gly Thr Lys Val
340 345 350

Ile Pro Arg Gly Gln Leu Thr Thr Arg Gly Val Gln Ile Ala Ser Asn
355 360 365

Glu Asn Met Glu Thr Ile Asn Ser Ser Thr Leu Glu Leu Arg Ser Lys
370 375 - _ 380

Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly Asn Thr Ser Gln Gln Arg
385 390 395 400

Ala Sexr Ala Gly Gln Ile Ser val Gln Pro Thr Phe Ser Val Gln Arg
405 : 410 415

Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala Ala Phe Thr Gly Asn
420 425 430



115 120 125 gga ctc ata tac aac aga atg gga act gtt
aca acc gaa gtg gca ttt 432 dy Leu Ille Tyr Asn Arg
Met Ay Thr Val Thr Thr A u Val Ala Phe 130 135 140
ggc ctg gta tgc gcc aca tgt gaa cag att get gat tcc
cag cat cga 480 Gy Leu Val Cys Ala Thr Cys Gu dn
Ile Ala Asp Ser An H's Arg 36 145 150 155 160 got
cac agg cag atg gtg aca aca atc aac cca ttg atc aga
cat gaa 528 Ala His Arg A n Met Val Thr Thr Thr Asn
Pro Leu Ile Arg His Gu 165 170 175 aac aga atg gta
dht %10GEy a8l TR CseCGHpIRE RRAnYGEu ahg gaarsagt akg S76
Asn ArgsMet Val Leu Al4a Ser Thr Thr 4Aba Lys Al a Met
Gu G@n Met 180 185 190 gca gga tcg agt gag cag gca
c R . t N y Ser
ef§sg;gaa 99 %%ngl Eé%ggg E ég Ph%é?ini%%g 4%§zhl%f%igsgg% g
195 200 205 get agg cag atg gta cag gca atg aga acc

acc cac cot e 672 Val G n
b R A5 Fhresei & wth et hh a8 Y50 248 050
tcc agt gcc ggt ttg aaa gat gat ctc ctt gaa aat tta
cag gcc tac 720 Ser Ser Ala Ay Leu Lys Asp Asp Leu
HegPeaAg ASh GLEFel e Ahg Py L2 5P 73D 228512410 Htag aaa
egg atg gga 46?9 caa atg cag4989a ttc aag tga?cct ctc 766
Gn Lys Arg Met Ay Val Gn Met G n Arg Phe Lys 245
?B(kegtt att gcag caagtatcat tgggatcttg cacttgat at
tgtggattct tgatcgtctt 826 ttcttcaaat tcatttatcg
tcgccttaaa tacgggttga aaagagggcc ttctacggaa 886
ggegt acct g agt ctat gag ggaagaat at cggcaggaac agcagaat gc
12 t>ggh’tlgtt 946 gacgatggtc attttgtcaa catagagctg
%gg?j %“Agge%m <210> 14 <211> 252 <212> PRT <213>

| uenza virus

<220>

<221> CDs
<222> (1)..(1413)

<400> 11

atg aat cca aat caa aag ata ata gca att gga ttt geca tca ttg ggg 48
Met Asn Pro Asn-Gln Lys Ile Ile Ala Ile Gly Phe Ala Ser Leu Gly
1 5 10 15

ata tta atc att aat gtc att ctc cat gta gtc agc att ata gta aca 96
Tle Leu Ile Ile Asn Val Ile Leu His val Val Ser Ile Ile Val Thr
20 25 30

gta ctg gtc ctc aat aac aat aga aca gat ctg aac tgc aaa ggg acg 144

. Val Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys Gly Thr

35 40 45

atc ata aga aag tac aat gaa aca gta aga gta gaa aaa att act caa 192
Ile Ile Arg Lys Tyr Asn Glu Thr Val Arg Val Glu Lys Ile Thr Gln
50 55 60

tgg tat aat acc agt aca att aag tac ata gag aga cct tca aat gaa 240
Trp Tyr Asn Thr Ser Thr Ile Lys Tyr Ile Glu Arg Pro Ser Asn Glu
65 70 75 80

tac tac atg aac aac act gaa cca ctt tgt gag gcc caa ggc ttt gca 288
Tyr Tyr Met Asn Asn Thr Glu Pro Leu Cys Glu Ala Gln Gly Phe Ala




<400> 14 Met Ser Leu Leu Thr Glu Val du Thr Tyr Val
Leu Ser Ile Val Pro 15 10 15 Ser Ay Pro Leu Lys
Ala Qu lle Ala Gn Arg Leu Au Asp Val Phe 20 25 30
Ala Ay Lys Asn Thr Asp Leu Qu Ala Leu Met Glu Trp
Leu Lys Thr 35 40 45 Arg Pro Ile Leu Ser Pro Leu Thr
Lys Ay Ile Leu dy Phe Val Phe ............. 37 50
55 60 Thr Leu Thr Val Pro Seg; Gu Arg Ay Leu Gn Arg
Arg Arg Phe Val 65 70 75 80 Gn Asn Ala Leu Ser Ay
Asn Ay Aspgero Asn Asn MetgoAsp Arg Ala 8% 90 95 Val
Lys Leu Tyr Arg Lys Leu Lys Arg Qu Ile Thr Phe His
cGh ytAltge at@@at (5t bEO athyesa @th dyaltcAlag? 1968 cSeetTyr HéPo
BTG ST ARR PERACAIGY S8F ey SR £E5 MG 25° Vély Leu
Ile Tyr n Arg Met Gy r Val Thr Thr Qu Val Al a
tPhetg k36 ab3%ad 40t Gy dkeuc¥Walgt Gps cAb acdhwa Cys aGh u G As84
Ph¢ &a)\lTae Asp CSerPraithe Mps SAF Fvs 145 PISFe] F4u £89 Al a Hi s
Arg G Met val Thr AP Thr Asn Pro'B2u Ile Arg His
A& Urd65c L0 ald %ag ASH Ak GehMbkc Al daladlat Set sfhr Thus2
TAL @ht\Poe Aled TWEICLEHAY Gen Uvktleu P8O AE83.v4 30s Aka P&y Ser
Set3du Gn Ala AlAu Ala Met d'® val Ala Her Arg
195 2002 Arg Thrgg
b ab 30 B el e Y Y G
keu Lys Asp Aspsteu Leu d u AsiasLeu G n Ala Typ 225
al2530g2?::§a 40 cct(:aagt Lg¥§ té[: g:a t agX t\(glgagtgg I\é%t G n Argzs
Ilb% g-)@sln Ser Pro Asn Val Tyr Gln Ala Arg Phe Glu Ser Val Ala
165 170 175

tgg tca gca aca gca tge cat gat gga aaa aaa tgg atg aca gtt gga 576
Trp Ser Ala Thr Ala Cys His Asp Gly Lys bys Trp Met Thr Val Gly
180 185 190

gtc aca ggg ccc gac aat caa gca att gca gta gtg aac tat gga ggt 624
Val Thr Gly Pro Asp Asn Gln Ala Ile Ala Val Val Asn Tyr Gly Gly
195 200 205

gtt ccg gtt gat att att aat tca tgg geca ggg gat att tta aga acc 672
Val Pro Val Asp Ile Ile Asn Sexr Trp Ala Gly Asp Ile Leu Arg Thr
210 215 220

caa gaa tca tca tge acc tge att aaa gga gac tgt tat tgg gta atg 720
Gln Glu Ser Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Trp Val Met
225 230 235 240

act gat gga ccg gca aat agg caa gect aaa tat agg ata ttc aaa gca 768
Thr Asp Gly Pro Ala Asn Arg Gln Ala Lys Tyr Arg Ile Phe Lys Ala
' 245 250 255

aaa gat gga aga gta att gga cag act gat ata agt ttc aat ggg gga 816
Lys Asp Gly Arg Val Ile Gly Gln Thr Asp Ile Ser Phe Asn Gly Gly
260 265 270

cac ata gag gag tgt tct tgt tac cecc aat gaa ggg aag gtg gaa tge 864
His Ile Glu Glu Cys Ser Cys Tyr Pro Asn Glu Gly Lys Val Glu Cys
275 280 285

ata tgc agg gac aat tgg act gga aca aat aga cca gtt ctg gta ata 912
Ile Cys Axrg Asp Asn Trp Thr Gly Thr Asn Arg Pro Val Leu Val Ile
290 295 300

tet tect gat‘cta tcg tac aca gtt gga tat ttg tgt gct ggc att ccc 960



245 250 <210> 15 <211> 1698 <212> DNA <213>

I nfl uenza virus 38 <220> <221> CDS <222> (1)..(1698)
<400> 15 atg aag aca ace att att ttg ata cta cta acc
cat tgg gcc tac agt 48 Met Lys Thr Thr Ile Ile Leu
I[le Leu Leu Thr H's Trp Ala Tyr Ser 1 5 10 15 caa aac
cca atc agt ggc aac aac aca gcc aca ctg tgt ctg gga
cac 96 Gn Asa Pro Ile Ser gy Asn Asn Thr Ala Thr
Leu Cys Leu Ay H's 20 25 30 cat gca gta gca aat gga
aeastt gsgtan aaaracanavg agt rgatewdals gaacitide His Al a
ved Ala Asn GIy3II0hr Leu Val Ly8isThr Met Ser Asp Asp

an_3 gac .40 att ga ca aat et aca gaa}t tta gtt008
@%A@g@h@ﬁ ﬁi‘ga% élfg i§2 23 pe %gag @? Al X
Thr du Leu n Ser e3£;er l\/bt 0 aaa

ata tgc aac aaa tca tat aga att cta gat gga aga aat

e %Cétﬁzé? %aa' 6E ﬁ%@s%ig & E@%:i’zg‘g b ooa

atg cta gga gac ccc cac tagt gac gcc ttt cag- tat 288
EFU99d ectAsy #Meatdvbecd eqpr @oayaAsptPray ddgsadByscalsg Al a11o4
PHe®d BT VBsTEOMI5SLY g gt ot ¥y %c“t‘t P9 ata
gaa aga age aac get t?c agc aat tgc 6 du Ser Trp
Aspodeetit Pl dd2eatG shaAlG SR aaASEHAlG FaecagefacAsft CySiise
mg%o@elq@ Iltéaélecm tlzt Aqyaksnatly ot Thga@int &n goa t Cg
ctc'cga tcc att gt%l gca 384 Tyr % Tyr Asp Ile Pro
ASPGEYbaMR SRf adsClbalG SRT addl £e VAl Aha115,,120 125,50

Lys Asp Gln Ile Arg Arg Gln Val Ile Ile Asp Asp Pro Asn Trp Serx
385 380 335 400

gga tat agec ggt tet ttc aca ttg ceg gtt gaa cta aca aaa aag gga 1248
Gly Tyr Ser Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys Gly
405 ' 410 415 ’

tgt ttg gtc ccc tgt tte tgg gtt gaa atg att aga ggt aaa cct gaa 1296
Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys Pro Glu
420 425 430

gaa aca aca ata tgg acc tct agt age tcc att gtg atg tgt gga gta 1344
Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys Gly Val
435 440 445

gat c§t aaa att gcc agt tgg tca tgg cac gat gga gct att ctt ccc 1392
Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu Pro
450 455 460

ttt gac atc gat aag atg taa 1413
Phe Asp Ile Asp Lys Met
465 470

<210> 12

<211> 470

<212> PRT

<213> Influenza virus

<400> 12

Met Asn Pro Asn Gln Lys Ile Ile Ala Ile Gly Phe Ala Ser Leu Gly
1 5 10 15



tcc tca gga aca ttg gaa ttc aca gca gag gga ttc aca

tgg aca ggt 432 Ser Ser Ay Thr Leu G n Phe Thr Al a
GQu @y Phe Thr Trp Thr Ay 130 135 140 gtc act caa
' aac gga aga agt gga gcc tgc aaa agg gga tca gcc gat

480 Val Thr G n Asa Gy Arg Ser Ay Ala Cys Lys Arg
Ay Ser Ala Asp 145 150 155 160 agt ttc ttt agc cga
ctg aat tgg cta aca aaa tct a agc tct tac 528 Ser
Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Ser Ay Ser

égrLe\Ty.[rle ]I§§ AlZQ/ai'a%e 1%6 G 861 t\lgg s8At gtg. 3Ga AL g cct
aac aat aaa aat ttc gac ;dag cta 576 Pro Thr Leu Asn
Val Thr Met Pro Asn Asa Lys Asn Phe Asp Lys Leu 180

185 190 39 tac ate t att cat cac ccg age tca
Lot 33" gAY TAG-Ad" g%g 85455 To8 11 STTE @Y MTe H s
Hs Pro Ser Ser Asn n Au @n Thr Lys 195 200 205
ttg tac ate caa gaa tca gga cga gta aca gtc tea aca
Radladgas dge 87 2sn [Bu Ty rVal [Ae9 Grh C& dvsdie Gy CAF g Val
Thr'val Ser Thr LyS Arg Ser 210 215 220 caa caa aca
ata ate cct aac ate gga tct aga ccg ttg gtc aga ggt
TERryr @sm T8k feT Hihx |Tle Uvk &yPride Adn Aky &r@Syx Ser GArg Pro
4eu Val Arg dy%225 230 235 248 caa tca ggc ®8gg ata
age ata tac tgg ace att gta aaa cct gga gat 768 Gn
Serryaugst Al akh enSetiuldze LBy rcydrepu Bhs chh es1¥ehe lays Pro
Ay Asp 2458350 255 ate ct®d atg ata aac &3t aat ggc
‘aac tta gtt gca ccg egg gga tat 816 Ile Leu Met Ile
P%'gn?hg%r%Q Ag) y&sg‘%ﬁy L?LQH A\[@l Ilé‘IG@y Rep P@é @IQHXS -I\-IX[ 260
265 270 1ttt aaa ttg aaaocaca ggg aaa ageotct gta atg
aga tca gat gca ccc 864 Phe Lys Leu Lys Thr Ay Lys
'P%nga§eIEe\£§| GlygtPr@rEQesgﬁ S%?Q:ysAIS@r FP)E’Q 3%2531@8:% 2A§§ ata
gac at1t15tg?gtg tct gaaotgt att aca qea aat gga age ate
tee 912 Ile Asp Ile Cys Val Ser Qu Cys Ile Thr Pro
Tg,l\%nph(eBIE)AeSer TLI e, Ser, 290 295 300

Leu r Gln Gly Ser Leu Le Asp Lys His Ser Asn
130 135 140

Gly Thr Val Lys Asp Arg Ser Pro Tyr Arg Thr Leu Met Ser Val Lys
145 150 155 160

Ile Gly Gln Ser Pro Asn Val Tyr Gln Ala Arg Phe Glu Ser Val Ala
. 165 170 175

Trp Ser Ala Thr Ala Cys His Asp Gly Llys Lys Trp Met Thr Val Gly
- 180 : 185 190 o

Val Thr Gly Pro Asp Asn Gln Ala Ile Ala Val Val Asn Tyr Gly Gly
195 200 205

Val Pro Val Asp Ile Ile Asn Ser Trp Ala Gly Asp Tle Leu Arg Thr
210 215 220

Gln Glu Ser Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Trp Val Met
225 230 235 240



aac gac aag cca ttc caa aat gtg aac aaa gtt aca tat
gga aaa tgc 960 Asn Asp Lys Pro Phe A n Asn Val Asn
Lys Val Thr Tyr dy Lys Cys 305 310 315 320 cct aag
tat ate agg caa aac act tta aag ctg gcc act ggg atg
agg 1008 Pro Lys Tyr Ile Arg G n Asn Thr Leu Lys Leu
Ala Thr Gy Met Arg 325 330 335 aat gta cca gaa aag
caa ace aga gga ate ttt gga gga ata gcg gga 1056 Asn
Val Pro Qu Lys Gdn Thr Arg Ay Ile Phe Ay Ala lle
Ala Ay 340 345 350 ttc ate gaa aac ggc tgg gaa gga
Brggt g Yt rgyot @ Ygohuwst r1rrg4ile Pie P tld u Asn
Ay Trp Qu y Met Val Aspzsély Trp Tyr GI%?SPhe 355
360 365 cga tat caa aac tct gaa gga aca ggg caa get
goarsgatlyvetra wagilage vldis2rhrMxsg Myrse@me Asn Serci@d u Ay
Thr Ay d®% Ala Ala Asp 1%8u Lys Ser 37¢7875 380 act
caa gca gee ate gac cag att aat gga aag tta aac aga
fg.tsgllatdlulcagcbys-@l& @sn’l’yé\l BoAlsa dllllQBlMS Qa0 dils Qlyésn € y
Lys Let¥5SAsn Arg Val 13se 385 390 395 400 gaa aga ace
aat gag aaa ttc cat caa ata gag aag gaa ttc tca gaa
I:h.g4t§/s @g%s@\"p&nTﬂE ‘P%%rbl 'erLPYS§ I-PrQePrt"V%l QEQ Vla!L e,[lg'u Lys
G wopPhe Ser G u 40ks5410 415 40 "giva gaa gga aga att
cag gac ctg gag aaa tat gta gaa gac acc aaa 1296 Val

SN ALY dle dn eu. Gu Lys Tyr. Val u Asp
%E:rjs E;ypgp?rzg 5142%3{53Tn l%zatga&L gT c 1@%99‘1\{%0@&”5%%& gca
gaa ttg ctg gtg' ~c}et cta gaa aat 1344 |Ile Asp Leu
Trp Ser Tyr Asn Ala Qu Leu Leu Val Ala Leu G u Asn
U35 R4V 448 LAL AT AR WS g tTa Gé&éeﬁitlg’s déa gaa
atg aat aaa tta ttt gag 1392'3 Gn Hs Thr TTe Asp Leu
Thr Asp Ala G u Met Asn Lys Leu Phe 3 u 450 455 460
gagract dgd ‘cgcredgrita G&ga"agalafsa?&a e dlydae dae at g
gga ggt gga 1440 Lys Th3r4 Arg Arg @n 128 Arg G u Asn
Ala Qu Asp Met Ay Ay Ay 465 470 475 480

Gln Gly Thr Asp Val Trp Ala Gly Arg Thr Ile Ser Arg Thr Ser Arg
355 360 365

Ser Gly Phe Glu Ile Tle Lys Ile Arg Asn Gly Trp Thr Gln Asn Ser
370 375 380

Lys Asp Gln Ile Arg Arg Gln Val Ile Ile Asp Asp Pro Asn Trp Ser
389 390 395 400

Gly Tyr Ser Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys Gly
405 _ 410 415

Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys Pro Glu
420 425 430

Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys Gly Val
435 440 445

Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu Pro
450 455 460




tgt ttc aag att tac cac aaa tgt gat aat gca tgc att
gga tca ata 1488 Cys Phe Lys Ile Tyr H's Lys Cys Asp
Asn Ala Cys Ile Ay Ser Ile 485 490 495 aga act ggg
aca tat gac cat tac ata tac aga gat gaa gca tta aac
1536 Arg Thr Ay Thr Tyr Asp His Tyr Ile Tyr Arg Asp
G u Ala Leu Asn 500 505 510 aac cga ttt cag atc aaa
ggt gta gag ttg aaa tca ggc i c aaa gat 1584 Asn Arg
Phe An lle Lys Ay Val Qu u Lys Ser Ay Tyr Lys
Asp 515 520 525 tgg ata ttg tgg att tca ttc gcc ata
tca tgc ttc tta att tgc gtt 1632 Trp Ile Leu Trp Ile
eberaspPhiee Asa 1lykeseSer Cys Phe Leu Ile Cys Val 530 535
4540 gtt cta ttg’8gt ttc att atg tgg get tgc caa aga
ggc aac etc aga 1680 Val Leu Leu Ay Phe Ile Met Trp
Adg Qs G@n Arg Ay Asn Ile Arg 545 550 555 560 tgc
@ar ats? tgc.att tga 1698 Cys Asn Ile Cys Ile 565
DPOSOMPG <211> 565 <212> PRT <213> Influenza virus
2hB0>""6 REt LS Thr Thr 1le Ile Leu Ile Leu Leu Thr
Hs Trp Ala Tyr Ser 1 5 10 15 d@n Asn Pro Ile Ser
@9 Asn Asn Thr Ala Thr Leu Cys Leu Ay H's 20 25 30
<2el>. GDS__ ... 41 H's Ala Val Ala Asn Ay Thr Lev Val
E§E THY NEt®¥Ser Asp Asp Gin 35 40 45 Ile Gu Val Thr
#6053 Alza Thr Au Leu Val An Ser Ile Ser Met Ay 50 55
280 aby st |oga %s dAsnytd ysa Seg tdy tArge lthe ateygtAspa Ay Arsg
5

Mg§r§e{3}§U'Fﬁv r Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro
1 10 15
tca ggc ccc cte aaa gec gag atc geg cég aga ctt gaa gat gtc ttt 96
Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 25 30
gca gga aag aac acc gat ctt gag gca ctc atg gaa tgg cta aag aca 144
Ala Gly Lys Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu Lys Thr
’ 35 40 45
aga cca atc ctg tca cct ctg act aaa ggg att tta gga ttt gta ttc 192
Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe
50 55 60
acg ctc acc gtg cecc agt gag cga gga ctg cag cgt aga cgc ttt gtce 240
Thr Leu Thr Val Pro Ser Glu Arg Gly Leu Gln Arg Arg Arg Phe Val
65 70 75 80
caa aat gcc ctt agt gga aac gga gat cca aac aac atg gac aga gca 288
Gln Asn Ala Leu Ser Gly Asn Gly Asp Pro Asn Asn Met Asp Arg Ala
85 - 90 _ 95
gta aaa ctg tac agg aag ctt aaa aga gaa ata aca ttc cat ggg gea v 336
Val Lys Leu Tyr Arg Lys Leu Lys Arg Glu Ile Thr Phe His Gly Ala
100 105 110
aaa gag gta gca ctc age tat tcc act ggt gca cta gcc age tge atg 384
Lys Glu Val Ala Leu Ser Tyr Ser Thr Gly Ala Leu Ala Ser Cys Met
115 120 125
gga ctc ata tac aac aga atg gga act gtt aca acc gaa gtg gca ttt 432
Gly bLeu Ile Tyr Asn Arg Met Gly Thr Val Thr Thr Glu Val Ala Phe
130 135 140
ggc ctg gta tgc gee aca tgt gaa cag att get gat tec cag cat cga 480

Gly Leu Val Cys Ala Thr Cys Glu Gln Ile Ala Asp Ser Gln His Arg



65 70 75 80 Leu Ille Asp Ala Met Leu Ay Asp Pro His
Cys Asp Ala Phe @n Tyr 85 90 95 Au Ser Trp Asp Leu
Phe Ile Gu Arg Ser Asn Ala Phe Ser Asn Cys 100 105
110 Tyr Pro Tyr Asp Ile Pro Asp Tyr Ala Ser Leu Arg
Ser Ile Val Ala 115 120 125 Ser Ser Gy Thr Leu Qu
Phe Thr Ala AQu Ay Phe Thr Trp Thr Gy 130 135 140
Val Thr A n Asn Gy Arg Ser (%y Ala Cys Lys Arg Ay
Ser Ala Asp 145 150 155 160°° Ser Phe” Phe Ser Arg Leu
A§n Trp Leu Thr b/s Ser Ay Ser, Ser Tyr 165 }é 175
ro Thr Leu Asn Thr Met Pro’ Asn Asn Lys n Phe
A8 Pk \igq lceyl atd 0y 185 aE9Chcd Ve Icke tT§ pt&aya Iche ghbh S Hi s238
e diiS@ry CSereAyal Gha T6F (ThaAsn Fhe Leydle PG H2OGIR05 Leu
Tyr Ile Gn'®&u Ser Ay Ard’Val Thr Val Sér°Thr Lys
aAEgig§%&g %;Q t@é—@c@%@t a@c r}icgg@t EQ{ gl::l: %té Igga Fz):fa A?I’] I €16
NshyrSert AeQ LB @lb e Viak 7AF g1iys a22Ne? 30u 235 240 dn
Ser Gy APY Ile Ser IIele§7r Trp Thr I1é%Val Lys Pro
%9030, 43 24%.250.208 L sLe g1 Asn
bR N TR Gl R o O O
Lys LelS Lys Thr Ay szbs Ser Ser Val 2Met Arg Ser Asp

géIE%gP%Eg %gg 28% é85 %Iél e Asp §I Iﬁteg @s %/al 88% Gu %2
a o] n AS

Alfy&ll'%r o Phe %% Y ggs Va A%ﬁhLés ? q giI'3:§r é‘%% Lys

Cys 305 310 315 320 ProLsTr IIeAr @n Asn Thr

LOTLYS BBy N AT %"‘ § eConen 325 E§§%i‘§%§§ e

225 230 - 235 240
cag aaa cgg atg gga gtg caa atg cag cga ttc aag tgatcctcte 766
Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys

245 250
gttattgcag caagtatcat tgggatcttg cacttgatat tgtggattct tgatcgtett 826
ttcttcaaat teatttatcg tcgecttaaa tacgggttga aaagagggec ttctacggaa 886

ggagtacctg agtctatgag ggaagaatat cggcaggaac agcagaatgc tgtggatgtt " 546
gacgatggtc attttgtcaa catagagctg gagtaa ' 982
<210> 14

<211> 252

<212> PRT _

<213> Influenza virus

<400> 14

‘Met Ser Leu Leu Thr Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro

1 5 10 15

Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 25 30

Ala Gly Lys Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu Lys Thr
35 40 45

Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe



Asn Val Pro Glu Lys Gn Thr Arg Gy Ile Phe Ay Al a
Ile Ala Ay 340 345 350 Phe Ile Qu Asn Ay Trp Qu
Ay Met Val Asp Ay Trp Tyr Ay Phe 355 360 365 Arg
Tyr An Asn Ser Gu Ay Thr Ay Gn Ala Ala Asp Leu
Lys Ser 370 375 380 Thr Gdn Ala Ala lle Asp An lle
Asn Ay Lys Leu Asn Arg Val Ile 385 390 395 400 Qu .
Arg Thr Asn Gu Lys Phe HHs Ap Ile Gu Lys du Phe
Ser Gu 405 410 415 Val Qdu y Arg Ile G@n Asp Leu
Gu Lys Tyr Val GuAsp Thr Lys 420 425 430 |le Asp
Leu Trp Ser Tyr Asn Ala Gu Leu Leu Val Ala Leu Gu
Asn 435 440 445 dn His Thr Ile Asp Leu Thr Asp Ala
ATor Mer TAsNalyse Sey SPhérd@Chy 450 GArssrmeeg 4% Phﬁy§arl' hr
A%g Arg Gn Leu APg Gu Asn Ala’@u Asp et dV°Ay
Ay 465 470 475 480 Cys Phe Lys Ile Tyr His Lys Cys
ASpn Ash AMh aeOpsr Il e A6 BlHekp IPke 24B8Bs 86t 495 ArArge Thr
Ay Thr Tyr ASp His Tyr Ile P9r Arg Asp A u®Al a Leu
Asn 500 505 510 Asn Arg Phe An Ile Lys Gy Val Qu
Leb: bys 1&ehryiOayg Tys LbySyASPs chlD1 b2 DRbaisT6py kile Leu
Trp Il e SenoPhe Ala Il e Séps Cys Phe Leu Rl®e Cys Val
530 535 540 Val Leu Leu Ay Phe Ile Met Trp Ala Cys

G.0s é!i&l vid %a 30, kLE 0¥ Q. 51%5 G Z,ggléééu 260 Ser%§s fisn 1le
oys ITeibss  <210> 17 <2d1>

Gly Leu Ile Tyr Asn Arg Met Gly Thr Val Thr Thr Glu Val Ala Phe
130 135 140

Gly Leu Val Cys Ala Thr Cys Glu Gln Ile Ala Asp Ser Gin His Arg
145 150 ~ 155 160

Ala His Arg Gln Met Val Thr Thr Thr Asn Pro Leu Ile Arg His Glu
165 170 175

Asn Arg Met Val Leu Ala Ser Thr Thr Ala Lys Ala Met Glu Gln Met
180 185 180 -

Ala Gly Ser Ser Glu Gln Ala Ala Glu Ala Met Glu Val Ala Ser Arg
195 200 205

Ala Arqg Gln Met Val Gln Ala Met Arg Thr Ile Gly Thr His Pro Ser
210 215 220

Ser Ser Ala Gly Leu Lys Asp Asp Leu Leu Glu Asn Leu Gln Ala Tyr
225 230 ' 235 240

Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys
o 245 250

<210> 15

<211> 1698

<212> DNA

<213> Influenza virus



<213> Influenza virus <220> <221> CDS <222>
(1)..(2277) <400> 17 atg gag aga ata aaa gaa ctg aga
gat ctg atg tta caa tcc cgc acc 48 Mt Qu Arg lle
Lys Au Leu Arg Asp Leu Met Leu Gn Ser Arg Thr 1 5 10
15 «cgc gag ata cta aca aaa act act gtg gac cac atg
gcc ata atc aag 96 Arg Qu Ile Leu Thr Lys Thr Thr
Val Asp H's Met Ala lle Ile 4ys 20 25 30 aaa tac aca
tca gga aga caa gag aag aac cct gca ctt agg atg aaa
144 Lys Tyr Thr Ser Ay Arg G n Qu Lys Asn Pro Al a
Leu Arg Met Lys 35 40 45 tgg atg atg gca atg aaa tac

: la att aca gca gat aag agg ata atg 192 Trp Met Met
A3 MEY Lys,eJyr Pro Ile Thr Ala Asp Lys Arg |le Met 50
55 60 44 gag atg att cct gag aga aat gaa cag gga caa

<%®e ast tgg agc aaa 240 du Met II% Pro u Arg Asn
agg g2g? a} ATTRES PEU °T?F FESEFC 7S 65 97075280  acg®
bl gy 6 B e it gty i 1Y e AL A% 6%t cig
gca gtg 288 Thr Asn Asp Ala Gy Ser Asp Arg Val Mt
cifgpaSera RFo afileggAlac Va¢ 285 980 285 ctacdat tygotgga@at agy
SHabohgE° gpa Sacdtady dgt Tacd at'tr dat “vafotéd 356 Thr
Trp Trp n Arg Asn Gy "Pro Thr Thr Ser Thr Ile H's
cadty bcPoa 300 2di0%qal 16= 18Rt Hha LAL 280Qag10Ght bl cid t gadus
Hpa§lygle! gharag&it tly &aavehdyyg@ar 389 set psp Wad GTyr Lys
Thr Tyr Phe du Lys ¥4l Qu Arg Leu‘bys H's Ay 115
atd20agl By B6L ahd G086 GEL 8 €Ly LEd 29U AL, G&R Ol Ciop
IBaglaval agarsgalager 432 Led el Bhe sed yidPrer Véa cH s Phe
Ar@OAsn A@n Val Lys Ile Arg Arg APg 130 135 140 gtt
agaagtagtcgc agc agacﬁ:cegggt %859 agggtg%gt %gac agagtaatg%gc géaaa gaaZflO

L£H3@lé3a§% ﬁ Lys Ser Tyr Arg Ile Leu Asp Gly Arg Asn Cys Thr

65 70 757 80

tta ata gat gca atg cta gga gac ccc cac tgt gac gee ttt cag tat 288
Leu Ile Asp Ala Met Leu Gly Asp Pro His Cys Asp Ala Phe Gln Tyr

85 90 95 .
gag agt tgg gac ctc ttc ata gaa aga agc aac gct tte age aat tge 336
Giu Ser Trp Asp Leu Phe Ile Glu Arg Ser Asn Ala Phe Ser Asn Cys
100 105 110
tac cca tat gac atc cct gac tat geca tcg cte cga tec att gta gea 384
Tyr Pro Tyr Asp Ile Pro Asp Tyr Ala Ser Leu Arg Ser Ile Vval Ala
115 120 125
tee tea gga aca ttg gaa ttc aca gca gag gga ttc aca tgg aca ggt 432
Ser Ser Gly Thr Leu Glu Phe Thr Ala Glu Gly Phe Thr Trp Thr Gly
130 135 140

gtc act caa aac gga aga agt gga gcc tgc aaa agg gga tca gcc gat 480
Val Thr Gln Asn Gly Arg Ser Gly Ala Cys Lys Arg Gly Ser Ala Asp

145 . 150 - 158 160

agt ttc ttt agc cga ctg aat tgg cta aca aaa tct gga age tct tac 528
Ser Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Ser Gly Ser Ser Tyr

165 170 175
ccc aca ttg aat gtg aca atg cct aac aat aaa aat ttc gac aag cta 576

Pro Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe Asp Lys Leu
180 185 ' 190




Val Asp Val Asn Pro Ay H's Ala Asp Leu Ser Ala Lys
GQu Ala A n 145 150 155 160 gat gtg atc atg gaa gtt
- gtt ttc cca aat gaa gtg gga gcc age att 528 Asp Val
Ile Mt Qu Val Val Phe Pro Asn u Val Ay Ala Arg
Ile 165 170 175 <cta aca tcg gaa tca caa cta aca ate
acc aaa gag aaa aag gaa gaa 576 Leu Thr Ser du Ser
@n Leu Thr Ile Thr Lys Glubys Lys Au Gu 180 185
190 <ctt cag gac tgc aaa att get ccc ttg atg gta gca

tag 2,624, kL g D, ASP LY g kys, LLe Al a Pro,
t t c cC t 4
T %@13\@% %@f %ia ﬁs sledoChiy 2852001206, 59;:1 gag
ttg gtles cga aaa aca agy ttc ctc ccazgia gca ggc gga
aca 672 Arg Qu Leu Val Ar %is Thr Ar Phe Leu Pro

672
ERLALE €y 2y JTEE 2;@;‘13;2 S 506, m 6 au
gaai@tg ttg cat ctzgs act cag gga asga tgc gg 720 Ser
Ser VaI Tyr Ile Au Val Leu H's Leu Thr An Gy Thr
c@ysaénaga 205 aD3@eR 38 2490 99 aef €% Ced tq qkc aet 9gca gg&°
SHHA YAE gt TAysrase” ght bzferaggg g5t %éal GFUSH n Met
Tyr Thr Pro Ay Gy AQu Val Arg Asn Asp Asp Ile Asp .
c@dB5cP 50 2&b atcaae agl téd agaktc att ggcaagect ogygaac at @8
64t §eagay aga ] geads ﬁt”aTiﬂghr SN VBebvi &P FP-beAFH e Al a
Ala Arg Asn’fie val Arg Ar %A a Thr Val 260° 265 270
at€acPeay ged abCagChar ggAabLerLhtr 6¢H cHRARIALG LGPC CacCsis
Tagleadiet ¢ogg 2A864er Ser Gt AstASer PrloAlelrAPes Sty Tieu Leu
du Met H's Ser Thr28 n 275 280 2857%5 att ggt
093248, 300 & b dAC 8t GeLliy 380 LG AL, CLA ACAgey
pgeagyé)x% Ld enﬂ%?zf@y S@& An%gl Ma?t glgISeﬂgg)p Ehee rkeu Lys
GI n ASf Pro Thr GI u 29‘0 295 300 gaa2Baa get gtg gat
a_t a_tt a att a auy,
Roodls W oRETER B0:BT0 WSl dl
Argsdle Ser 305 319)5 315 320 tca3eca ttc agc ttt ggt

agcgaga(':: tagg %gac t%c‘:: %aaaga % gaagccgaaa ! ggaa tgtcggag'ggz? tgc 560

Bsn Asp Lys Pro Phe Gln Asn Val Asn Lys Val Thr Tyr Gly Lys Cys

305 310 315 320
cct aag tat atc agg caa aac act tta aag ctg gcc act ggg atg agg 1008
Pro Lys Tyr Ile Arg Gln Asn Thr Leu Lys Leu Ala Thr Gly Met Arg
325 330 335
"aat gta cca gaa aag caa acc aga gga atc ttt gga gca ata gcg gga 1056
Asn Val Pro Glu Lys Gln Thr Arg Gly Ile Phe Gly Ala Ile Ala Gly
340 345 350
ttc atc gaa aac ggc tgg gaa gga atg gtt gat ggg tgg tat ggg ttc 1104
Phe Ile Glu Asn Gly Trp Glu Gly Met Val Asp Gly Trp Tyr Gly Phe
355 360 365
cga tat caa aac tct gaa'gga aca ggg caa gct gca gat cta aag agc 1152
Arg Tyr Gln Asn Ser Glu Gly Thr Gly Gln Ala Ala Asp Leu Lys Ser
370 375 380
act caa gca gcc atc gac cag att aat gga aag tta aac aga gtg att 1200
Thr Gln Ala Ala Ile Asp Gln Ile Asn Gly Lys Leu Asn Arg Val Ile
385 390 395 400
gaa aga acc aat gag aaa ttc cat caa ata gag aag gaa ttc tca gaa 1248

Glu BArg Thr Asn Glu Lys Phe His Gln Ile Glu Lys Glu Phe Ser Glu
405 410 415



Ser Ser Phe Ser Phe Ay Gy Phe Thr Phe Lys Arg Thr
Ser Ay Ser 325 330 335 tca gtc aag aga gaa gaa gaa
-atg ctt acg ggc aac ctt caa aca ttg 1056 Ser Val Lys
Arg Qu Gn Gu Met Leu Thr Ay Asn Leu G n Thr Leu
340 345 350 aaa ata aga gtg cat gag ggc tat gaa gaa
ttc aca atg gtc gga aga 1104 Lys Ile Arg Val Hs GQu
Ay Tyr Au Gu Phe Thr Met Yal Ay Arg 355 360 365
aga gca aca gcc att atc aga dag gca acc aga aga ttg
att caa ttg 1152 Arg Ala Thr Ala lle Ile Arg Lys Ala
gIQrgaaA@& Aéeg aLteQad. |g§c @:@ g’a-@@azszgt §{,7a5g§a89a<.aE@c Qéaa ag§.296
vgyglagiy ged rgaalcasp tteacat tygeyr gaacycasetar ayd gta
1200 I11é*val Ser Ay Afg Asp AQu Gn & Ile Ala Qu
a@i %aJ lm_ea & té/c,altacsggt %ga g§ag§tg4gpg g ctagga angié&lt t%%a

1€a@dsgas 98 sé 06y ahg @la cRAB0C&: 9&1 Alda8e=0dgtu
I\/Et Vass Phe Ser G n @n Asp Cys Met44de Lys Ala Val

%at A 40t5 410 415 gat tt%ﬁaac ttgaagtt aat aga gc )

cent: < adegre £ ‘ia?aéhiCQ &l ﬁ?lﬁfi ﬁ%bﬁ Ehuzen phe
Va:;soAsn Arg Asps G n Arg Leu Pro Met HIS 420
425 430 caa ctc ttg agg cat ttc caa aaa gat gca aaa
i gﬁfcﬁa F?ch%?aétaaa?a g3 aac @}iﬁhgtaeelaléw A9 9% §9Phe HA
0y uiabis Mooty LoVars Fot BheER A6 0030 146 © gg
gga att gaa ccc atc gac aat gta atg ggg atg att gga
tat atd pgp attl882cacTrap Ehty 9dd eat(her Pynatd egadAse Asn Val4es
WeENGY I g By FretRousty 455 TRBgL: 6 atg
acc cca agc acc gag atg tcat tg aga gga gtg aga gtc
addl46: gy ecalAsyr Met cdihitadhts B8f addhbatGhak et tSekad eu A5
Agy yhv/aly ArgT¥akhsl 85 470 147 5y4 8 Aageélmadi atyghrgga gtg
gat gag tHc tcc agc act *Uag aga gtg gt g%t g 1488 Ser
ala—é’%gelvegt agyaééalaaao\é@c @ceu ch_V‘:thgia chhr:acGaya egtg Val1.584
avalrd/ate 48511400yABLy vagclLatén gACsegbly rir tiaagga gtt
cgg gai® caa agg gga aat ata cta 153825 Sex Ile Asp Arg

tE@@taL’?H; &ggaééalccaA(:g: A§<p a(% @caAlE& gcytl.AS attl l:(?c 1632
Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val

530 535 540
gtt cta ttg ggt ttc att atg tgg gct tgc caa aga ggc aac atc aga 1680
Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Arg Gly Asn Ile Arg '
545 550 555 560
tgc aac att tgc .att tga o . 1698

Cys Asn Ile Cys Ile
565

<210> 16

<211> 565

<212> PRT

<213> Influenza virus

<400> 16
Met Lys Thr Thr Xle Ile Leu Ile Leu Leu Thr His Trp Ala Tyr Ser
1 5 10 15

Gln Asn Pro Ile Ser Gly Asn Asn Thr Ala Thr Leu Cys Leu Gly His
20 25 30



46 500 505 510 ctg tcc cot gaa gaa gtc agt gaa aca
caa gga acg gaa aag ctg aca 1584 Leu Ser Pro Qu Qu
Val Ser AQu Thr An Ay Thr Au Lys Leu Thr 515 520
525 ata att tat tog tca tca atg atg tgg gag att aat
ggt ccc gaa tca 1632 Ille Ile Tyr Ser Ser Ser Mt Met
Trp Qu lle Asn Ay Pro Au Ser .530 535 540 gtg ttg
gtc aat act tat caa tgg atc atc agg aac tgg gaa att
gta 1680 Val Leu Val Asn Thr Ty#i An Trp Ile Ile Arg
Asn Trp Qu Ile Val 545 550 555 560 aaa att cag tgg
tca cag gac ccc aca atg tta tac aat aag ata gaa 1728
Lys ik 6,Gva, Thp A§§rGlg cASR vBY G, Thh: MBL sLEUTHE, ASD
Lys Ile Gz 565 570 575 4ttt gag cca ttagscaa tcc ctg
gtc cct agg gcc acc aga agc caa tac 1776 Phe Gu Pro
Phe G n. Ser u Val Ser. A n Tyr
580 I?%%éggﬁl Lrgggsrég tsgc g a{’e‘églﬁl 5?:?:6 ]tggll? £f* &84 Cha
atg cga gat gta ctt gga 1824 Ser Gly Phe Val Arg Thr
Leu Phe Gn G n Met Arg Asp Val Leu 595 600 605
aca [Tt g4r° &Rt “yectedy é*ll%\ T3¢ é’e‘aégj’ @t”(: AEE &R 6 hE
goo got get 1872 Rr Phe Asp Thr adnile I1& Lys
Leu Leu Pro Phe Ala Ala Ala 610 615 620 cct cog gaa
cag lagtiiadepr atyMeadget Gty ther Protiig Cgs det At Phagln gha
1920 Pro Pro G°0 G n Ser Arg Bt G n Phe Ser ®Zer Leu
Thr Val Asn Val 625 630 635 640 aga ggt tog gga atg
agg Gat @exctp géra lag&hgdte At Ab¢Cec@an glg rbd Ced 868 cyAr g
Ay Ser Ay Mt Arg Ile Leu¥al Arg Ay AsAl®er Pro
Val Phe 645 650 655 aac tac aat aaa gcc act aaa agg
Ct C Ta€@rgtrGr G 1002 raAgp Gat r0£ 82016 Argo\ggr Tys vésnradys
Ala Thr Ly$ Arg Leu Thr Va¢ Leu Gy LysiAsp Al a 660
665 670 ggt gcg ctt act gag gac cca gat gaa ggt acg

got sgga.gt A . pPro
Asp SGI uszd Sg/y %%?L%&ngl‘é%gs TQIZGAX é!l@g%(&%zo i grp T&SE&

Val Thr Gln Asn Gly Arg Ser Gly Ala Cys Lys Arg Gly Ser Ala Asp
145 150 155 160

Ser Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Ser Gly Ser Ser Tyr
165 170 175

Pro Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe Asp Lys Leu
180 185 190

Tyr Ile Trp Gly Xle His His Pro Ser Ser Asn Gln Glu Gln Thr Lys
1385 200 . 205

Leu Tyr Ile Gln Glu Ser Gly Arg Val Thr Val Ser Thr Lys Arg Ser
210 215 220

Gln Gln Thr Ile Ile Pro Asn Ile Gly Ser Arg Pro Leu Val Arg Gly
225 230 235 240

Gln Ser Gly Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly Asp



Fren s cemraven s mmrrens o bhre e e

675 680 685 get gtt cta aga ggg ttt ctc att tta ggt
aaa gaa aac aag aga tat 2112 Ala Val Leu Arg Gy Phe
Leu Ile Leu Gy Lys Qu Asn Lys Arg Tyr 690 695 700
ggc cca gca cta ago atc aat gaa cta ago aaa ctt gca
aaa ggg gag 2160 Gy Pro Ala Leu Ser Ile Asn Qu Leu
Ser Lys Leu Ala Lys Ay @u 705 710 715 720 aaa gcc
aat gta cta att ggg caa ggg gac rta gtg ttg gta atg
aaa 2208 47 Lys Ala Asn Val™eu Ile Ay A n Ay Asp
Xaa Val Leu Val Met Lys 725 730 735 cgg a%§ cgt gac
tct agc ata é t act gac agcs%ag aca gcg act aaa 2256
Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp Ser @ n Thr
IA aed et Iys 284 Ber 45n T3P Asaggu &bt Atg@rahgy gt Tat ¢ aat
2277 Arg®tle Arg Met AI285I1e Asn 755 2¥210> 18 <211>
759 <212> PRT <213> Influenza virus <220> <221> m sc
rheatyney 152282 cly 313 .sef 631 VaK2d3ard BEr n¥RR)a @Lo
| ocat ko 731 stands f2e¢ Val, or |le285<400> 18 Met Qu
Arg Ile Lys Gu Leu Arg Asp Leu Met Leu A n Ser Arg
Iﬂ‘%sp 310 c}0 vadD seAlclly @4 1hl enl ey, Ty GW%eJH[e by Val
AspotHis Met Ala llzeslle Lys 20 25080 Lys Tyr Thr Ser
(Hy Arg G n G u Lys Asn Pro Ala Leu Arg Met Lys 35 40

Tyr Pro Lle Thr Ala Asp Lys
3& 633 Qés ? %6 %srg/%al lﬁgn Ly \31211_'5L Thr Tyr Gly Lys 332/0

Pro Lys Tyr Ile Arxg Gln Asn Thr Leu Lys Leu Ala Thxr Gly Met Arg
325 ' 330 335

Asn Val Pro Glu Lys Gin Thr Arxrg Gly Ile Phe Gly Ala Ile Ala Gly
340 345 350

Phe Ile Glu Asn Gly Trp Glu Gly Met Val Asp Gly Txp Tyr Gly Phe
355 360 365

Arg Tyr Gln Asn Ser Glu Gly Thr Gly Gln Ala Ala Asp Leu Lys Ser
370 375 380

Thr Gln Ala Ala Ile Asp Gln Ile Asn Gly Lys Leu Asn Arg Val Ile
385 390 ) - 395 400

Glu Arg Thr Asn Glu Lys Phe His Gln Ile Glu Lys Glu Phe Ser Glu
405 410 415

val Glu Gly Arg Ile Gln Asp Leu Glu Lys Tyr Val Glu Asp Thr Lys
420 425 430 :

Ile Asp Leu Trp Ser Tyr Asn Ala Glu Leu Leu Val Ala Leu Glu Asn
435 440 445

Gln His Thr Ile Asp Leu Thr Asp Ala Glu Met Asn Lys Leu Phe Glu
450 455 460



Gu Met Ile Pro Qu Arg Asn Gu An dy G@n Thr Leu
Trp Her Lys 65 70 75 BO Thr Asn Asp Ala Ay Ser Asp
Arg Val Met Val Ser Pro Leu Ala Val 85 90 95 Thr Trp
Trp Asn Arg Asn Gy Pro Thr Thr Ser Thr Ile H's Tyr
Pro 100 105 110 Lys Val Tyr Lys Thr Tyr Phe du Lys
Val Qu Arg Leu Lys Hs Ay 115 120 125 48 Thr Phe
@y Pro Val Hs Phe Arg Asn 3 n Val Lys Ile Arg Arg
Arg 130 135 140 Val Asp Val**Asn Pro @y H's Ala Asp
Leu Ser Ala IJ‘_igs Gu Ala d n. 145 150 1?15G%§0 Asp Val
fp ENVBEY FLCVALSVATS PhE Bt 6* A8 &U ™l EY B Arg
'le 165 170 175 Leu Thr Ser Gu Ser @ n Leu Thr Ile
Thr Lys Qu Lys Lys GQu GQu 180 185 190 Leu G n Asp
~ C@yEhd P Fle ™ diPEye Ceu2ibfsnvala N%“WP”I\%; E#u A u
195 200 205°%Arg G u Leu VAF° Arg Lys Thr Arg Phe Leu
Pro Val Ala Ay Ay Thr 210 215 220 Ser Ser Val Tyr
atd eniGhw Val TheasiHiss Leu IThey:Ghry Gy GTthplCysu Fsp 225
230 235 220 du dn Met®Tyr Thr Pro GP¥¥ Ay du Val
Arg Asn Asp Asp Ile Asp 245 250 255 dn Ser Leu lle
add Brfbe Al 1A gyAsIy bhecMaheALgs A6gchAl ay:Thys ¥al 260
265 2% Ser Ala Asp P Leu Ala Sers2®u Leu G n Met
Cys Hs Ser Thr Gn 275 280 285 Ile Ay Gy Ile Arg
T hevaéu/r%pﬂé 8ol B4k bV 1 B AR BEO dhia Bkl 280 295
0630 G u n Ala Vad Asp Ile Cyssiys Al a a Mt dy
Leu Arg Ile Ser 305 310 315 320 Ser Ser Phe Her Phe

VeﬁI XeuGLXu E)Pye P;rehglepneet I’I‘¥pS Afg gysTQ[n §regr Ggy Xsns?[e Arg

545 - 550 555 560

Cys Asn Ile Cys Ile
565

<210> 17

<211> 2277

<212> DNA

<213> Influenza virus

<220>

<221> CDS

<222>  (1)..(2277)
<400> 17 .

atg gag aga ata aaa gaa ctg aga gat ctg atg tta caa tecc cgc acc 48
Met Glu Arg Ile Lys Glu Leu Arg Asp Leu Met Leu Gln Ser Arg Thr

1 ' 5 10 15

cgc gag ata cta aca aaa act act gtg gac cac atg gcc ata atc aag 96
Arg Glu Ile Leu Thr Lys Thr Thr Val Asp His Met Ala Ile Ile Lys
20 25 30

aaa tac aca tca gga aga caa gag aag aac cct gca ctt agg atg aaa 144
Lys Tyr Thr Ser Gly Arg Gln Glu Lys Asn Pro Ala Leu Arg Met Lys
35 40 45

tgg atg atg gca atg aaa tac cca att aca gca gat aag agg ata atg 192
Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met
50 55 60



325 330 335 Ser Val Lys Arg Gu Gu Gu Met Leu Thr
Ay Asn Leu @ n Thr Leu 340 345 350 ........

........ 49 Lys Ile Arg Val Hs Au Ay Tyr Gu Qu
Phe Thr Met Val dy Arg 355 360 365 Arg Ala Thr Al a
Ilelle Arg Lys Ala Thr Arg Arg Leu Ile G n Leu 370
375 380 Ile Val Ser Ay Arg Asp Au A@n Ser Ile Al a
Glu Ala Ile Ile Val 385 390,395 400 Al a Met Val Phe
Ser G@n du Asp Cys I\/let IIe sAIaVaI Arg Ay 405

Fhrdan o e D e B A el Ry b o

déBhe G n Lys Asp70A|a Lys VaI Lens Phe Gln Asn 8435 440
445 Tr IIeGI uProIIeAs Asn Val Met Gy Met

G 55?5% LRI 42 2 %&?;% LR e o

480 Ser Lys Met Ay VaI Asp Au Tyr Ser Ser Thr Qu
e f9Vetog Vak avalead8Ba 490 84=95'v\cg Her 2kt etiAspt Aryg cPhe Led36
"AF g‘r?/aﬁr%sg PAS PG Arg T yhASHT ITMe TLedtS 58D P505 510
Leu Ser Pro Gu Gu Val Ser Au Thr d@n %Ely Thr G u
day stk etde Bhs acblbt 520 B2%agldee ¢hb agd kg Ses cSerggSer Meds
INEt"aTrTyr @vel Trr dyAghe @ly Pp 2l Sey LBBGYS53Ss 549  Val
Leu Vdl"Asn Thr Tyr G*R Trp Ile Ile*Atg Asn Trp G u
deketVajge 24%:55Qt 355 36Qat LS okt @afdaba TEP Kelagd N Aspp
TRe Phd ly Met Ve Wid\phe Agy Asy S51h Vel Gvsl 150 arbBbg BY9 575

130 135 140
gtt gat gta aac cct ggt cac gcg gac ctc agt gcc aaa gaa gca caa 480
Val Asp Val Asn Pro Gly His Ala Asp Leu Sexr Ala Lys Glu Ala Gln
145 150 155 160
gat gtg atc atg gaa gtt gtt ttc cca aat -gaa gtg gga gcc aga att 528
Asp Val Ile Met Glu Val Val Phe Pro Asn Glu Val Gly Ala Arg Ile
165 - 170 175
cta aca tcg gaa tca caa cta aca ata acc aaa gag aaa aag gaa gaa 576
Leu Thr Ser Glu Ser Gln Leu Thr Ile Thr Lys Glu Lys Lys Glu Glu
180 185 - 180
ctt cag gac tgc aaa att gct ccc ﬁtg atg gta gca tac atg cta gaa 624
Leu Gln Asp Cys Lys Ile Ala Pro Leu Met Val Ala Tyr Met Leu Glu
195 200 205
aga gag ttg gtc cga aaa aca agg ttc ctc cca gta gca ggc gga aca 672
Arg Glu'Leu Val Arg Lys Thr Arg Phe Leu Pro Val Ala Gly Gly Thr :
210 215 220
agc agt gta tac att gaa gtg ttg cat ctg act cag gga aca tge tgg 720
Ser Ser Val Tyr Ile Glu Val Leu His Leu Thr Gln Gly Thr Cys Trp
225 230 235 240
gag caa atg tac acc cca gga gga gaa gtt aga aac gat gat att gat 768
Glu Gln Met Tyr Thr Pro Gly Gly Glu .Val Arg Asn Asp Asp lle Asp
245 250 255
caa agt tta att att gca gcc cgg aac ata gtg aga aga gcg aca gta 816
Gln Ser Leu Ile Ile Ala Ala Arg Asn Ile Val Arg Arg Ala Thr Val
260 265 270
tca gca gat cca cta gca tecec cta ctg gaa atg tge cac agt aca cag B64

Ser Rla BAsp Pro Leu Bla Ser Leu Leu Glu Met Cys His Ser Thr Gln
275 280 285



Phe Qu Pro Phe Gn Ser Leu Val Pro Arg Ala Thr Arg
Ser An Tyr 580 585 590 Ser Gy Phe Val Arg Thr Leu
Phe Gn Gn Met Arg Asp Val Leu Gy 595 600 605 Thy.
Phe Asp Thr Ala A n lle Ile Lys Leu Leu Pro Phe Al a

Ala Ala 610 615 620 Pro Pro Qu G n Ser Arg Met @ n
Phe Ser Ser Leu Thr Val Asn Val 625 630 635 640 Arg
Ay Ser Ay Met Arg lle LeuVaI Arg Ay Asn Ser Pro

Val Phe 645 650 655 Asn Tyr%Asn Lys Ala Thr Lys Arg
Leu Thr Val Leu Ay Lys Asp Ala 660 665 670 Ay Ala

e qy Gy, The Ala Gy A Ugyy
tSE Qs SRRl A vt Uaw A gl Bhe e ¢ L2
Glyed_ys u Asn Lyss Arg Tyr 690 695 700 Gly Pro AI a
LeuSerIIeAsnGIuLeug,er LsLeu,tAIaL Uoeo
ZE%?!%@ ’82 Ai?@ ?? Sy A Vel ?—%Lﬁ g @ﬁ [ n Gly

elgl Lys 725s 73 735 Arg3lz.o/ Arg

Asp Ser Ser [le Leu Thr As Ser Gn Thr Ala Thr Lyim189
t?ﬂ@CaMSC 790 ttASEt [gpe thp ¢ AFa aF? @ASAt P st%zlo
SIS FA2TE 1} fg’S SBRA"% T@ PEE At e za?\gl F ggs <220>
<221> CDS <222> (1)..(2274) <400> 19 atg gat gtc aat
teLgr@aety efa ged bad gea tatca caagcgtggc @ea cg*c gaxaea aad 481056

C

Ser Val Lys Arg Glu Glu Glu Met Leu Thr Asn Leu Gln Thr Leu

340 345 350
aaa ata aga gtg cat gag ggc tat gaa gaa ttc aca atg gtc gga aga 1104
Lys Ile Arg Val His Glu Gly Tyr Glu Glu Phe Thxr Met Val Gly Arg

355 360 365 .
aga gca aca gcc att atc aga 'aag gca acc aga aga ttg att caa ttg 1152
Arg Ala Thr Ala Ile Ile Arg Lys Ala Thr Arg Arg Leu Ile Gln Leu
370 375 380
ata gta agt ggg aga gat gaa caa tca att gct gaa gca ata att gta 1200
Ile Val Ser Gly Arg Asp Glu Gln Ser Ile Ala Glu Ala Ile Ile Val
385 330 395 400
gcc atg gtg ttt teg caa gaa gat tgc atg ata aaa gca gtt cga ggc 1248
Ala Met Val Phe Ser Gln Glu Asp Cys Met Ile Lys Ala Val Arg Gly
405 410 415 .

gat ttg aac ttt gtt aat aga gca aat cag cgt ttg aac ccc atg cat 1296
Asp Leu Asn Phe Val Asn Arg Ala Asn Gln Arg Leu Asn Pro Met His

420 425 430
caa ctc ttg agg cat ttc caa aaa gat gca aaa gtg ctt ttc caa aat 1344
Gln Leu Leu Arg His Phe Gln Lys Asp Ala Lys Val Leu Phe Gln Asn

435 440 445
tgg gga att gaa ccc atc gac aat gta atg ggg atg att gga ata ttg ¢ 1392 .
Trp Gly Ile Glu Pro Ile Asp Asn Val Met Gly Met Ile Gly Ile Leu
450 455 460 ’
cct gac atg acc cca agc acc gag atg tca ttg aga gga gtg aga gtc 1440
Pro Asp Met Thr Pro Ser Thr Glu Met Ser Leu Arg Gly Val Arg Val
465 ) 470 475 480
agc aaa atg gga gtg gat gag tac tec agc act gag aga gtg gtg gtg 1488
Ser Lys Met Gly Val Asp Glu Tyr Ser Ser Thr Glu Arg Val Val Val
485 490 495

agc att gac cgt ttt tta aga gtt cgg gat caa agg gga aac ata cta 1536

Ser Ile Asp Arg Phe Leu Arg Val Arg Asp Gln Arg Gly Asn Ile Leu



oo b me bt 12 st temims e 1e wr s e

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro
Ala G n Asn 1 5 10 15 get ata agc aca aca ttc cct tat
act gga gat cct ccc tac agt cat 96 Ala Ile Ser Thr
-Thr Phe Pro Tyr Thr Ay Asp Pro Pro Tyr Ser His 20 25
30 gga aca ggg aca gga tac acc atg gat act gtc aac
aga aca cac caa 144 dy Thr Ay Thr Gy Tyr Thr Met
Asp Thr Val Asn Arg Thr Hi s L%In 35 40 45 tat tca gaa
aaa ggg aaa tgg aca aca aac act gag att gga gca cca
192 Tyr  ger GQu Lys QA ysdys Trp Thr Thyg Asn Thr G u
Ile Ay Ala Pro 50 55 60 caa ctt aat cca atc gat gga
cegacctett ged sgnatgact gat agaaacoee agt 924629 Gnateu AIRB4
Loy 624 I‘?é° Bsp ¢d yapPeer Eé‘u Pr GGty ﬁé’b%@sﬁys@ﬂ’ Pro Ser 65 -
70 75°80 ggg tac gcé caa aca gat tg% gta ttg gaa gca
atd grigebe k£ t6d tcPady 8B g3y IV oA ggtChdt §hy tdsp Cysaz
IValild eur Gk sét gedviset Abla TRheld ele GrucB5PH0GDHSegaa tce .
cat3tcc gga atc tf8>gaa aat tcg Pt ctt gaa acg atg
3989 336 o Wcoehe HLS By Qe GhuVe LEgEhes Gtk Asngaer Cy8so
vheueGven Thr Thetry:Ghn 100 1105140y Agt grratlu cagveiag aca
SaFga gtg gac aaastta aca caa gQ@:S cga caa act 384 \Val
a aca a?cuaT aag_a aay Ar 728

o83 Rt TASLo0 A (B Gt afenty Gndls S aal”
caa cct gccsgeca aca gca ctbrget 432 Tyr Asp Trp Thr
tgéeuaglAsga égﬁ AQS:S G n Pro At]ta Al a Thraélcagcgeu Sla 138776

3 ct

%1 : d G%aa tcg E%Egﬁg $E @%a ari %twe Arg
Ser Asn Gly Leu Thr Ser Asn Qu Ser 145 150 155 160
ag? ‘ita %Ft—_ﬁp;ﬁ%g paég N3 C?‘i éa'caa'ag gtiat: tcé824
TP T adie 430 Eoams Cpy hE GULEL Rt TR ephe FRuSTDs Asp
Val Met Gu Ser Met Asn Lys 165 170 175 gaa gaa atg
agaatabar aclasacaaxata bt agaatcgye aatgtagacca et gtﬂa agasiz
TBV@“G &P T st (?}? Tie &veThP: PRY E—g?‘ﬁ:’ﬁjea hiKr g Lys
NgAm\M Arg
cct ccg gaa cag agt agg atg cag ttc tct tet ttg act gtt aat gta 1920

Pro Pro Glu Gln Ser Arg Met Gln Phe Ser Ser Leu Thr Val Asn Val
625 630 635 640

aga ggt tcg gga atg agg ata ctt gta aga ggc aat tcc cca gtg tte 1968
Arg Gly Ser Gly Met Arg Ile Leu Val Arg Gly Asn Ser Pro Val Phe
645 650 655

aac tac aat aaa gcc act aaa agg ctc aca gtc ctc gga aag gat gca 2016
Asn Tyr Asn Lys Ala Thr Lys Arg Leu Thr Val Leu Gly Lys Asp Ala
660 665 670

ggt gcg ctt act gag gac cca gat gaa ggt acg gct gga gta gaa tct |- 2064
Gly Ala Leu Thr Glu Asp Pro Asp Glu Gly Thr Ala Gly Val Glu Serx
675 680 685

gct gtt cta aga ggg ttt ctc att tta ggt zaa gaa aac aag aga tat 2112
Ala Val Leu Arg Gly Phe Leu Ile Leu Gly Lys Glu Asn Lys Arg Tyr
690 695 700

ggc cca gca cta age atc aat gaa cta agc aaa ctt gca aaa ggg gag 2160
Gly Pro Ala Leu Sexr Ile Asn Glu Leu Ser Lys Leu Ala Lys Gly Glu
705 710 715 720

aaa gcc aat gta cta att ggg caa ggg gac rta gtg ttg gta atg aaa 2208



180 185 190 52 gac aac atg aca aag aga atg gta aca
cag aga acc ata ggg aag aaa 624 Asp Asn Met Thr Lys
Arg Met Val Thr G n Arg Thr Ile Ay Lys Lys 195 200
205 aaa caa cga tta aac aga aag agc tat cta ate aga
aca tta acc cta 672 Lys G n Arg Leu Asn Arg Lys Ser
Tyr Leu Ile Arg Thr Leu Thr Leu 210 215 220 aac aca
atg acc sag gae get gag aga 999 aaa ttg aaa cga cga
gca 720 Asn Thr Met Thr Lys4 Asp Ala Au Arg Ay Lys
Leu Lys Arg Arg Ala 225 230 235 240 K t,ace cca
1"(359’61""a%/3j1 ‘éa&g?igt glea%ld’ Célé‘gmtzyt gt a fzgt Letu?% %g%ecs Ié%a 768
Ile Ala Thr Pro Ay Met An lle Arg Ay Phe Val Tyr
ciRheaVedt @cut245525( 285actags 84cacqycecaC wa%ﬂ a tHoe
Agabysaltiy bt SyadercHe bealoht By E]é‘aﬂsrlgg r™eu Al a
Arg Arg 1% Cys Qu Lys' Leu GQu An Ser Gy Leu Pro
2P P26 2405cOtdc @gC ggt aat gag aaa aag gcc aaa ciy?
ageticamta gitcrlgt Cleager aaa 864 Val Gy Gy Asn du Lys
Lys Af® Lys Leu Ala Asn Val Val Arg Lys 275 280 285
atg atg act aat tcc caa gac act gaa ctc tcc ttc acc
<«gfpe aet ggg 912 Met Met Thr Asn Ser G n Asp Thr Gu
<bew S8¥ Phe Thr Ile Thr Gy 290 295 300 gac aat acc
<gdda Fg’g aat gaa aat cag aac cca cgc ata ttc ctg gca
60 b’e%é’ln‘%fﬁsr Lys Trp Asn Qu Asn G n Asn Pro Arg
<tdoe Phe Leu Ala 305 310 315 320 atg ate aca tac ata
<?a§21g a«g?lzya%gﬁag cca gaa tgg ttc aga aat gtt 1008 Met
D Jyro1l e, Thr €| 0 Trp Phe Arg
< Lﬁ 3 %’5 %tsg"c’?gt “Af:thaéZagf:s 4% l:;gglc’agicg]f;;e att atg ttc
<t@a aat aaa atg gca aga ctg ggg 1056 Leu Ser Ile A a
Pro Ile Met Phe Ser Asn L t a Leu 340
Y3838t THad Y’ fat At ngéﬁuwg%ltaﬁl%uggﬁ;g? 3@% qé%/g aaa
ttg aga act caa ata 1104 Lys Gy Tyr Met Phe G u Ser
Lys Ser Met Lys Leu Arg Thr An lle

Arg Glu Ile Leu Thr Lys Thr Thr Val Asp His Met Ala Ile Tle Lys
20 25 30

Lys Tyr Thr Ser Gly Arg Gln Glu Lys Asn Pro Ala Leu Axrg Met Lys
35 - 40 45

Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met
50 ', 55 60

Glu Met Ile Pro Glu Arg Asn Glu Gln Gly Gln Thr Leu Trp Ser Lys
65 70 ’ 75 80

Thr Asn Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu Ala Val
85 a0 95

Thr Trp Trp Asn BRrg Asn Gly Pro Thr Thr Ser Thr Ile His Tyr Pro -
100 105 110

Lys Val Tyr Lys Thr Tyr Phe Glu Lys Val Glu Arg Leu Lys His Gly
115 120 125



355 360 365 cca gca gaa atg cta gca age att gac cta
aaa tat ttc aat gat tca 1152 Pro Ala G n Met Leu Al a
Ser Ile Asp Leu Lys Tyr Phe Asn Asp Ser 370 375 380
aca aaa aag aaa att gaa aag ata cga cca ctt ctg gtt
gac ggg act 1200 Thr Lys Lys Lys Ile Qu Lys Ile Arg
Pro Leu Leu Val Asp Ay Thr 385 390 395 400 get tca
ctg agt cct ggc atg atg atg gga atg ttc aac atg ttg
agc 1248 Ala Ser Leu Ser Pro Ay Met Met Met Gy Met
Phe Asn Met Leu Ser 405 410 415 . _.....

Thr Phe Gly Pro Val His PhSRBrg aed GOt GalCtgs QUE Agd ar«; eeg ata tta
aaé3ttg ggc cag agg>aaa tac aca 106 Thr Val Leu Ay
Val Ser Ile Leu Asn Leu Ay @n Arg Lys Tyr Thr 420
VA2 24301 28R9 266y ACA AL 2GS G0, EQYA0AL, I8y GEDcEPA tca
Eec gat gac tttsget 1344 Lysidnr Thr Tyr Trpedlrp Asp
Ay Leu Gn Ser Ser Asp Asp Phe Al a 435 440 445 ttg

at cg.C aat cat t aa get gga
% B 0at DRoa2 Pelh M hath 5 AT G 0%
IIe Gn Ala Ay Val Asp 450 455 460 aga ttc tat aga
act tgc aaa ctg.gtc g _atc aac atg agc aaa aag 1440
LRt OPRE Ty SA l“rﬁ?“%g’s ESPLBG G g §Yg PR AEh Mt
Ser Lys Lys 465 470 475 480 aaa tcc tac ata aat aga
act gga aca ttc gaa ttc aca agc ttt ttc 1488 Lys Ser
Ly £L1) F’g B by gLeTRpa gy Lhpetphe BuTPhEeTh SBk Phe
Phe 485 490 495 tac gg tat ggt tt %% gta gcc aat ttc
agc atg gaa cta ccc agt ttt 1536 Tyr Arg Tyr Ay Phe
AYalcLALen Asin ARhey:58hr Wed PEY Ued exp PrioABerlPhley 300 505
516'° ggg gtt tcc dya ata aat gaa?t%t gca gac atg agc
att gga gtg aca 1584 Gy Val Ser Ay Ile Asn Gu Ser
SAl aeAspl Mt 15ec1d ver Ghy sMabeultwr Bk5cH20n526s g atC
2gma aac aac at@3hta aat aat gais ctc ggt cct @€ acg
gca 1632

Glu Gln Met Tyr Thr Pro Gly Gly Glu Val Arg Asn Asp Asp Ile Asp
245 250 255

Gln Ser Leu Ile Ile Ala Ala Arg Asn Ile Val Arg Arg Ala Thr Val
260 ] 265 270

Ser Ala Asp Pro Leu Bla Ser Leu Leu Glu Met Cys His Ser Thr Gln
275 280 285

Ile Gly Gly Ile Arg Met Val Asp Ile Leu Lys Gln Asn Pro Thr Glu
290 295 : 300

Glu Gln Ala Val Asp Ile Cys Lys Ala Ala Met Gly Leu Arg Ile Ser
305 310 - . 315 320

Ser Ser Phe Ser Phe Gly Gly Phe Thr Phe Lys Arg Thr Ser Gly Ser
325 330 335

Ser Val Lys Arg Glu Glu Glu Met Leu Thr Gly Asn Leu Gln Thr Leu
340 345 350 :




Val Ile Lys Asn Asn Met Ile Asn Asn Asp Leu Ay Pro
Ala Thr Ala 530 535 540 caa atg gca ctc caa ctc ttc
att aag gat tat cgg tac aca tac cgg 1680 dAn Mt Al a
Leu G n Leu Phe Ile Lys Asp Tyr Arg Tyr Thr Tyr Arg
545 550 555 560 tgc cat aga ggt gat acc cag ata caa
acc aga aga tct ttt gag ttg 1728 Cys Hs Arg Gy Asp
Thr Gn lle Gn Thr Arg Arg Ser Phe A u Leu 565 570
575 aag aaa ctg tgg gaa cag®act cga tca aag act ggt
cta ctg gta tca 1776 Lys Lys Leu Trp GQu Gn Thr Arg
Ser Lys Thr Ay Leu Leu Val Ser 580 585 590 gat ggg
ngtng 9@9 Q@P a% %1& ah, 39€ AL G1 @GR AL el daCaE, atL ccy
gaa 1 nyssdPro Asn Leu Tyss Asn Ile Arg Asn
Leu HIS IIe Pro Glu 595 600 605 gtc tgt tta aaa tgg

ct at a 2 Val
%l T% %&9 %e Il% rg Lés Ak}%t'l'hr %gg %gL 1991 )E/?n %?/g g y
Arg Leu 610 615 620 tgc aat cca ttg aat cct ttc gtt
agt cac aaa gaa att gaa tca S _Asn Pro Leu
bl e SRR sste HS sy i FRe A 12a® Vel o
8 5 630 635 640 aac agt gca gta gta atg cct gcg cat
ggc cct gcc aaa agc atg gag 1968 Asn Ser Al a Val Val
MetMePriel Aha SHF $1GGyu Pep CAf z%e‘Ly‘ée ey Alet'2lGREe 645 650
655 tat gat @et gtt gca acd®aca cat tct tgsg atc ccc
aag agg aac cgg 2016 Tyr Asp Ala Val Ala Thr Thr His
ASeILed Apn [the VR sk yrsg AlLg rAsBLAIRGy BEQ A66B-r6 6 Hiec at a
ttg aac #8& agc caa agg‘gya ata ctc gad3Yyat gag cag
atg 2064 Ser Ile Leu Asn Thr Her Gn Arg Ay Ile Leu
doh UeASPu Gyl G ehd/ktn 6.5 268016895 tvat 1eaghaaan gt t gc
aac ctégsttt gaa aaa td#e ttc ccc agc 44yc tca 2112 Tyr
G n Lys Cys Cys Asn Leu Phe G u Lys Phe Phe Pro Ser

=Ele1p8h . 690 6951400, 13k VRYA-AERy 664 9L G1908 Akl tct
agtssatg gtt gag gacsatg gtg tcc 2%60

Pro Asp Met Thr Pro Ser Thr Glu Met Ser Leu Arg Gly Val Arg Val
465 470 475 480

Ser Lys Met Gly Val Asp Glu Tyr Ser Ser Thr Glu Arg Val Val Val
o 485 490 495

Ser Ile Asp Arg Phe Leu Arg Val Arg Asp Gln Arg Gly Asn Ile Leu
500 505 510

Leu Ser Pro Glu Glu Val Ser Glu Thr Gln Gly Thr Glu Lys Leu Thr
515 520 525

Ile Ile Tyr Ser Ser Ser Met Met Trp Glu Ile Asn Gly Pro Glu Ser
530 535 540

val Leu Val Asn Thr Tyr Gln Trxp Ile Ile Arg Asn Trp Glu Ile Val
545 550 555 560

Lys Ile Gln Trp Ser Gln Asp Pro Thr Met Leu Tyr Asn Lys Ile Glu



Tyr Arg Arg Pro Val Ay Ile Ser Ser Met Val Gu Al a
Met Val Ser 705 710 715 720 agg gcc cgc att gat gca
cga att gac ttc gaa tct gga cgg ate aag 2208 Arg Al a
Arg Ile Asp Ala Arg Ile Asp Phe Qu Her Ay Arg lle
Lys 725 730 735 aag gat gag ttc get gag atc atg aag
atc tgt tcc acc att gaa gag 2256 Lys Asp G u Phe Al a
Qulle Met Lys Ile Cys Her Fbr Ile GQu Gu 740 745
750 <ctc aga cgg caa aaa tag 2274 Leu Arg Arg G n Lys
755 <210> Z5<211> 757 <Z08> PRT <213>. 97Af | uenza
virus <400> 20 Met Asp Val Asn Pro Thr Leu Leu Phe
Elh@%lhyﬁo\@la &t G5 L%ucéa@ A@% 1,2 40 Al seAl@nld e Ser

Thr Pae Pro Tyr Thr ,Ksp Pro Praodyr Séer His 20
25 30 dy Thr Gy Thr Gly Tyr Thr Met Asp Thr Val Asn
ArggThr I—‘Ilis GinTh 35 4(1)1 45 T()ylr Her G u l?)é Glyl ys Trp
PRreYrine ASh PArPE TS ORI BrE 288 V5 °BE 80 Q n
Leu Asn. Pro Ile Asp Ay Pro Leu Pro Gu Asp Asn Qu
Pro Ser 65 70 75 80 dy Tyr Ala G n Thr Asp Cys Val
%élffllg AP Alna AWBtSTAl 42 PHE IIXéLPeG 850 90° 98° A& Ser Hi s
Pro y Ile Phe A u Asn Ser Q/sLeuGIuThr Met Qu
100 105 110 val Ile Gn Gn Thr Arg Val Asp Lys Leu
PERrerd Giu Qly SAFg%ramtTCﬁn Ph 195 1RO L2 Fhr Tyt AAsp/aTr p Thr
P8u Asn Arg Ast@Bn Pro Ala AI%®Thr Ala Leu A8

Axrg Gly Ser Gly Met Arg Ile Leu Val Arg Gly Asn Ser Pro Val Phe
645 650 655

Asn Tyr Asn Lys Ala Thr Lys Arg Leu Thr Val Leu Gly Lys Asp Ala
660 665 670

'Gly Ala Leu Thr Glu Asp Pro Asp Glu Gly Thr Ala Gly Val Glu Ser
675 680 685

Ala Val Leu Arg Gly Phe Leu Ile Leu Gly Lys Glu Asn Lys Arg Tyx
690 695 700

Gly Pro Ala Leu Ser Ile Asn Glu Leu Ser Lys Leu Ala Lys Gly Glu
705 710 715 720

Lys Ala Asn Val Leu Ile Gly Gln Gly Asp Xaa Val Leu Val Met Lys
725 730 735

Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp Ser Gln Thr Ala Thr Lys
740 745 750

Arg Ile Arg Met Ala Ile Asn
755

<210> 18

<211> 2274

<212> DNA

<213> Influenza virus



130 135 140 Asn Thr Ile du Val Phe Arg Ser Asn Ay
Leu Thr Ser Asn Qu Ser 145 150 155 160 dy Arg Leu
Met Asp Phe Leu Lys Asp Val Met Gu Ser Met Asn Lys
165 170 175 GQu GQu Met Au Ile Thr Thr H's Phe dn
Arg Lys Arg Arg Val Arg 180 185 190 Asp Asn Met Thr
Lys Arg Met Val Thr Gn Arg Thr Ile Ay Lys Lys 195
200 205 Lys Gn Arg Leu Asn_Arg Lys Ser Tyr Leu lle
Arg Thr Leu Thr Leu 210 215°220 Asn Thr Met Thr Lys
Asp Ala Gu Arg Gy Lys Leu Lys Arg Arg Ala 225 230
235 240 1le Ala Thr Pro Gy Met Gn lle Arg.dy Phe
Mk Tyr Phe Val G u 245 250 255 Thr Leu Ala Arg Arg -
<3d1ie Cys GQu Lys Leu u Gn.Ser Ay Leu Pro 260 265
<2229 86 --VE'4GFy Ay Asn Gu Lys Lys Ala Lys Leu Al a
Aso Vgl Val Arg Lys 275 280 285 Met Met Thr Asn Ser
a GatA§iR: T crg HetLeth Ser tfhecalkdg zbtlgecc-Eh{jch:ayé az290 2958
M30BspA¥PL AsnPichfhd Y& Fep Pis revGlys YnPr@ faAsh o Ar g
11le Phe LeuSAla 305 310 331% 320 Met 11e*Thr Tyr Ile:
gg—mgtﬁg& &%narg @tCPELoC gtuag-tr Egaplﬂﬁ ﬂtgccﬁsﬂacvﬂt 845 330 96
AB3D1e k&unSetnd biee ATy ond by Mt pidheroSerr #sniisys Met
Ala Arg Beu Gy 340 3485350 Lys Ay T3¢ Met Phe du
Ser aL S Sear IVE aL CSC Leu Ar Thtrc Gacna al gca §g503?560 36].54
B sl Butpt b Harter 1 Apeb i Bl e
Asn Asp Ser 370 375 380 Thr Lys LyssLys Ile @u Lys
Ile Arg Pro Leu Leu Val Asp Ay Thr 385 390 395 40Q,

u
tat tca gda aaa ggg aaa tgg aca aca aac ac¢t gag att gga gca c
Tyr Sexr Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Ile Gly Ala Pro

50 55 60

caa ctt aat cca atc gat gga cca ctt cct gaa gac aat gaa cca agt 240
Gln Leu Asn Pro Ile Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser

65 70 75 80

ggg tac gec caa aca gat tgt gta ttg gaa gca atg gct ttc ctt gaa 288
Gly Tyr Ala Gln Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu

85 20 95
gaa tcc cat ccec gga atc ttt gaa aat tcg tgt ctt gaa acg atg gag 336
Glu Ser His Pro Gly Ile Phe Glu Asn Ser Cys Leu Glu Thr Met Glu
100 105 110
gtg att cag cag aca aga gty gac aaa cta aca caa ggc cga caa act 384
val Ile Gln Gln Thr Arg Val Asp Lys Leu Thr Gln Gly Arg Gln Thr
115 120 125
tat gat tgg acc ttg aat aég aat caa cct gcc geca aca geca ctt get 432
Tyr Asp Trp Thr Leu Asn Arg Asn Gln Pro Ala Ala Thr Ala Leu Ala
130 135 140

aat acg att gaa gta ttc aga tca aat ggt ctg act tcc aat gaa tcg 480
Asn Thr Ile Glu Val Phe Arg Ser Asn Gly Leu Thr Ser Asn Glu Ser

145 150 155~ 160

ggg aga ttg atg gac ttc ctc aaa gat gtc atg gag tcc atg aac aag 528
Gly Arg Leu Met Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys

165 170 175
gaa gaa atg gaa ata aca aca cac ttc caa cgg aag aga aga gta aga 576

Glu Glu Met Glu Ile Thr Thr His Phe Gln Arg Lys Arg Arg Val Arg
180 : 185 190



j i Ala Ser Leu Ser Pro Ay Met Met Met Gy Met Phe
Asn Met Leu Ser 405 410 415 Thr Val Leu Gly Val Ser
Ile Leu Asn Leu Ay Gn Arg Lys Tyr Thr 420 425 430
Lys Thr Thr ‘Tyr Trp Trp Asp Ay Leu G n Ser Ser Asp
Asp Phe Ala 435 440 445 Leu lle Val Asn Ala Pro Asn
Hs Qu dy Ile dn Ala Ay Val Asp 450 455 460 Arg
Phe Tyr Arg Thr Cys Lys Leu Val sdy Ile Asn Met Ser
Lys Lys 465 470 475 480 Lys Ser Tyr Ile Asn Arg Thr
a YQéEhﬁacF*HQ &aaUaéahétaT¥H§ Sear aRheigPhe 4851498495 L3 624
Tyr Ashr goTyat WryLshirg\iagdt Wiarhiseint e Ber INEElyQ@vs Tveu
Pro Ser Phe€ 500 505 510 2@y Val Ser A3l le Asn du

Seraél ?aaA:c‘JQx *N%t aa%eggal La% QCYta\éaJ;taTmc agéla':_bastztg aFl:% t\c(al 672

Il erdsy@nASly A irgl L8 ASNTASTREWASR ARQUrHd MeuPre IAI
Thr Al &6 530 535 540 2@ n l\/bt Ala Lettd@ n Leu the Ile-
S,/ Bcaci/ ArcgaTyr Thr T 5a45 55‘% 555 560 Q/s 720
T Sa X Aspisthis EluA TE;; o Ar g o h
5

G uzdseu 565 570 5740 Lys Lys Leu p Gu Gn Thrngrg
Ser Lys Thr Gy Leu Leu Val Ser 580 585 590 Asp GI

Qv %uggsv*t%sg ] veke e tlsggé o,

GI u Asp Tyr Lys Ay Arg Leu 610 615 620 Cys Asn Pro
LeuadastraPys PhecadtaSert Hizsadoystt@ag ¢aretod gp2Sen ofal 816
6257830635 BAPIAET G SR Jroval® SRl CRetTPEg AR s

Gy Pro Ala Lys Ser Met G u 645 650 655

gtt ggc ggt ast gag aaa aag gcc aaa ctg get aat gtc gtc aga aaa 864
Val Gly Gly Asn Glu Lys Lys Bla Lys Leu Ala Asn Val Val Arg Lys
2175 280 285
atg atg act aat tcc caa gac act gaa ctc tce ttec acc atec act ggg 912
Met Met Thr Asn Ser Gln Asp Thr Glu Leu Ser Phe Thr Ile Thr Gly
230 295 300 -

gac aat acc aaa tgg aat gaa aat cag aac cca cgc ata ttc ctg gea 960
Asp Asn Thr Lys Trp Asn Glu Asn Gln Asn Pro Arg Ile Phe Leu Ala

305 310 315 320

atg atc aca tac ata act aga aac cag cca gaa tgg ttc aga aat gtt 1008
Met Ile Thr Tyr Ile Thr Arg Asn Glm Pro Glu Trp Phe Arg Asn Val

325 330 335
cta agc att gca ccg att atg ttce tca aat aaa atg gca aga ctg ggg 1056
Leu Ser Ile Ala Pro Ile Met Phe Ser Asn Lys Met Ala Arg Leu Gly
340 : 345 350
aaa gga tat atg ttt gaa agc aaa agt atg aaa ttg aga act caa ata 1104
Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gln Ile
355 . 360 ’ 365
cca gca gaa atg cta gca agce att gac cta aaa tat ttc aat gat tca 1152
Pro Ala Glu Met Leu Ala Ser Ile Asp Leu Lys Tyr Phe Asn Asp Ser
370 375 380

aca aaa aag aaa att gaa aag ata cga cca ctt ctg gtt gac ggg act 1200
Thr Lys Lys Lys Ile Glu Lys Ile Arg Pro Leu Leu Val Asp Gly Thr

385 . 380 395 4900

gct tca ctg agt cct gge atg atg atg gga atg tic aac atg ttg agc 1248

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser
405 410 415



Tyr Asp Ala Val Ala Thr Thr His Ser Trp Ile Pro Lys
Arg Asn Arg 660 665 670 Ser Ile Leu Asn Thr Ser G n
Arg Ay Ile Leu Qu Asp Gu A@n Met 675 680 685 Tyr
@n Lys Cys Cys Asn Leu Phe Qu Lys Phe Phe Pro Ser
Ser Ser 690 695 700 Tyr Arg Arg Pro Val Ay Ile Ser
Ser Met Val Gn Ala Met Val Ser 705 710 715 720 58
Arg Ala Arg Ile Asp Ala Arg Ile Asp Phe Qu Ser Ay
Arg Ile Lys 725 730 735 LyS Asp Gu Phe Ala Gu ile
Met Lys Ile Cys Ser Thr Ile Gu GQu 740 745 750 Leu
act %ﬁf% el J_?y§c<:7§tr% tézlﬁc%lgg%zwag%l@]a ta€2§e%> DNB 95
el dad>ndd weﬂzaervueuseu 220 €228 GISLys2BRR2>Thr
(1)..(21%%) <400> 21 at®¥ gaa gac ttt, % cga cag tgc

ttc aat cca atg £.9ag9, ctt 48 %tac tl{ A§p
et el epat ol el estariedal (30 1 B0
g6g gaa aag gca aigy aaa gaa tatagga gag aac ccg
,aaaatcgaaaca% Ala Qu Lys Ala Met Lys Qu T "
c ac
3 TR AT O [Lee 8 ;T@i o 7% % Jdafana t1E
e at da géc tgc ttc atg tac
144 Asn Lys Phe Ala Ala IIe Cys Thr His Leu Gu Val
@y stPhet Met adty f9 3524 Ot A BT agp gert 21 BECCRRS RO 2%t ¢ a#t!o
Agaéhec{f{f 8tft T'@%\§Y§( Ly gty vyt &Y ?ﬁ By TP B&r Ysp Phe
s Phe [le Asn’ GQu Leu dy du Ser Vval Vval IIeGIu

aaa tcc tac ata aat aga act gga aca ttc gaa ttc aca agc ttt ttc 1488
Lys Ser Tyr Ile Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe FPhe
485 490 495
tac cgg tat ggt ttt gta gcc aat tte age atg gaa cta ccc agt ttt - 1536
Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe
500 505 510
ggg gtt tcc gga ata aat gaa tct gca gac atg agc att gga gtg aca 1584
Gly Val Ser Gly Ile Asn Glu Ser Ala Asp Met Ser Ile Gly Val Thr
515 520 525
gtc atc aaa aac aac atg ata aat aat gat ctc ggt cct gcc acg gca 1632
Val Ile Lys Asn Asn Met Ile Asn Asn Asp Leu Gly Pro Ala Thr Ala
530 535 540
caa atg gea ctc caa ctc ttce att aag gat tat cgg tac aca tac cgg 1680
Gln Met Ala Leu Gln Leu Phe Ile Lys Asp Tyr Arg Tyr Thr Tyr Arxg
545 550 555 560
tgce cat aga ggt gat acc cag ata caa acc aga aga tct ttt gag ttg 1728
Cys His Arg Gly Asp Thr Gln Ile Gln Thr Arg Arg Ser Phe Glu Leu
565 570 575
aag aaa ctg tgg gaa cag act cga tca aag act ggt cta ctg gta tca 1776
Lys Lys Leu Trp Glu Gln Thr Arg Ser Lys Thr Gly Leu Leu Val Ser
580 585 590
gat ggg ggt cca aac cta tat aac atc aga aac cta cac atc ccg gaa 1824
Asp Gly Gly Pro Asn Leu Tyr Asn Ile Arg Asn Leu His Ile Pro Glu
595 600 : 605
gtc tgt tta aaa tgg gag cta atg gat gaa gat tat aag ggg agg cta 1872
Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Lys Gly Arg Leu
610 615 620
tgc aat cca ttg aat cct tte gtt agt cac asa gaa att gaa tca gtc 1820

Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Glu Ile Glu Ser Val



50 55 60 tct ggt gac cca aat get ctt ttg aaa cac aga
ttt gaa atc att gag 240 Ser Gy Asp Pro Asn Ala Leu
Leu Lys H's Arg Phe Qu Ile Ile Au 65 70 75 80 ggg
aga gat cga aca atg gca tgg aca gta gta aac agc atc
tgc aac 288 dvy Arg Asp Arg Thr Met Ala Trp Thr Val
Val Asn Ser Ile Cys Asn 85 90 95 acc aca aga get gaa
aaa cct aaa ttt ctt cca gat tta tac gac tat 336 Thr
Thr Arg Ala Gu Lys Pro Lys #he Leu Pro Asp Leu Tyr
Asp Tyr 100 105 110 aag gag aac aga ttt gtt gaa att
6%yt gtg aca ag§hga gaa gtt cdd® 384 Lys G u’Psn Arg
a Vi a S cgag H cval: . . 9&s
e B L L e A e o at S
aag tct gageésma aca cat 43250||le Tyr Tyr E&u A u Lys
Ala Asn Lys Ile Lys Ser Lys, Thr H s 130, %ejs 140,
8 SR g% o Sk O o o Shnih il 68 aca
aaa gcg gac - 4 Ile kss Il e Phe SereRhe Thr Ay G u
tGI ut I\/la‘%g Al?fg Thrglc_lys AI?e;gAspt%% ég§glt5§ %gog aggt agl .,
€% 2 2 c Tage cté
St gl%%%‘;g ng:arg?r ggﬁ% G Sga%ébe %glu Seé%gz\r%} AlgaﬁArg Ile
Lys Thr Arg Leu Phe 165 170 175 act eta aga caa gaa
tat gageer agt tagarggey ¢t gerggagatc tee ceq ﬁg%gtac 57%  TRF?
™71 BUAVE 6 OO 4UMEES AP CSOPY AP L PGSR ASp Ser
Phe Arg 180 185 19 cag tcc gag aga ggc gaa gag aca
tat hogage gaa sagaed kit gaa aat etacat 624 scGang Seg t& u ABHHEO
TE1 - GReg BFY VFRELY e GrE SEF el Phe A& U°Y '8t TRT 195
7900 205 ggg acd*atg cgc aag ct't®gcc aat tac agt ctc
266 AcE G A8€ ghi Gl CGa BE2 ga&dtyYe ThE tMelggArcgy kbys ahgu Akans
rbgnldpeg Si¢ AbeBlPRoy Pl Ads khPlfeu Ser CRABr@E5e 229 agce
ctt gaa aat 2%t aga gtc tat’*Ytg gat gga tt'd’>gaa ccg
aQQ%aQQ;Qg ng gct gag atc atg aag atc tgt tcc acc att gaa gag 2256

Lys Asp Glu Phe Ala Glu Ile Met Lys Ile Cys Ser Thr Ile Glu Glu
740 745 750

ctc aga cgg caa aaa tag : 2274
Leu Arg Arg Gln Lys
) 755

<210> 20

<211> 757

- 212> PRT

<213>. Influenza virus

<400> 20

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gln Asn
17 5 10 15

Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His
20 25 30

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gln
35 40 45

Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Ile Gly Ala Pro



Ser Leu A u Asn Phe Arg Val Tyr Val Asp Ay Phe GQu
Pro Asn Ay 225 230 235 240 tgc att gag agt aag ctt
tct caa atg tcc aaa gaa gta aat gcc aga 768 Cys lle
GQu Ser Lys Leu Ser Gn Met Ser Lys Gu Val Asn Al a
Arg 245 250 255 atc gaa cca ttt tca aag aca aca ccc
cga cca ctc aaa atg cca ggt 816 Ile GQu Pro Phe Ser
Lys Thr Thr Pro Arg Pro Leu Lys Met Pro Gy 260 265 .
270 ggt cca ccc tgc cat cagS%ga tct aaa ttc ttg cta
atg gat get ctg 864 Gy Pro Prq,Cys Hs Gn Arg Ser
L Phe Leu Leu NBt Asp Al a Leu 375 280 285 aaa ctg
agc att gag gac cca agt cac gag gga gag gga ata cca
c16ti@u RER2 prhyiSe lep cSererb|ieu ey GAspsPrign Séy B u Ay
6sGu Ay Ile Prid Leu 290 295 360 tat gat gca [tc aaa
tgc atg aaa act ttc ttt gga tgg aaa gag ccc 960 Tyr
c1ASRAha dil ernk s, Qs Wetreb s, Bhs eheuPlree Gey GInp Lys .
u Pro 30%s310 315 320 &gt att gtt aaa Tca cat gaa
aag ggt ata aac ccg aac tat ctc caa 1008 Ser Ile Val
GlLy rpi['g Llea%lg l.lflel-%é Cguyl-\slulﬁr'%%g R G1ASRr ek dieu G n
38733 ¥85 ~act tgg aagscaa gta tta gaa gaa ata caa
gac ctt gag aac gaa gaa 1056 60 Thr Trp Lys @ n Val
Leu Qu Gu lle n Asp Leu u 0 345
va35te H§dBceT ¢ qﬁégﬁg%’gs:Léaﬁqgaté%gtr%?aﬁgqgga%gca agc
caa ttg aaa tgg 1104 Arg Thr Pro Lys Thr Lys Asn Met
Lys Lys Thr Ser @ n Leu Lys Trp 355 h36QL 365 gca cta
Tyghoeghra Battattidtd o gay ata Yoo’ gat “t1% 9ag gat
tgf301152 Ala Leu y Gu Asn Met Ala Pro Qu Lys Val
Asp Phe G u Asp Cys 370 375 380 aaa gac atc aat gat
Adnt Bhrabla Gaavdlafheghry gt Agativgkey TEaSgaE ata i¥00 Lys
14%sp Il e Asn Asp’’Leu Lys G n Tyr Asp Ser Asp Qu Pro
G u Thr 385 390 395 400 agg tct ctt gca agt tgg att

GLAArAlu BAagAdrt Bheabt: as&aA@ellf%t@q’c YagSr2wd 1;32 Lys
165

Glu Glu Met Glu Ile Thr Thr His Phe Gln Arg Lys Arg Arg Val Arg
180 185 / 190

Asp Asn Met Thr Lys Arg Met Val Thr Gln Arg Thr Ile Gly Lys Lys
195 200 ‘ 205

Lys Gln Arg Leu Asn Axrg Lys Ser Tyr Leu Ile Arg Thr Leu Thr Leu
210 215 ) 220

Asn Thr Met Thr Lys Asp Ala Glu Brg Gly Lys Leu Lys Arg Arg Ala
225 230 235 240

Ile Ala Thr Pro Gly Met Gln Tle Arg Gly Phe Val Tyr Phe Val Glu
245 250 255

Thr Leu Ala Arg Arg Ile Cys Glu Lys Leu Glu Gln Ser Gly Leu Pro
260 265 270



Arg Ser Leu Ala Ser Trp Ile An Ser Gu Phe Asn Lys
Ala Cys Gu 405 410 415 ctg aca gat tca agc tgg ata
gag ctc gat gaa att ggg gag gat gtc 1296 Leu Thr Asp
Ser Ser Trp Ile Qu Leu Asp Gu Ile dy G u Asp Vval
420 425 430 gcc cca ata gaa tac att gcg agc atg agg
aga aat tat ttt act get 1344 Ala Pro lle Au Tyr Ile
Ala Ser Met Arg Arg Asn Tyrséhe Thr Ala 435 440 445
gag att tcc cat tgt aga gca aca gaa tat ata atg aaa
va0@ay @l @ 26@G11392 LyQGana liye LSe A1 Hidsn @g?fs VAF grAllEs Thr A u
Tyr I2re Met Lys Gy 2%&l Tyr 450 455 260 atc aac act
get cta ctc aat gca tcc tgt get gcg atg gat gaa ttt
Me%é%@ onl 1380 ASD TR 1dr Ll k@eAShe Aha 1SerrnOpsy Al a Al a
o ASp J u Phe 4685 470 475 480 30gaa tta att ccg atg
ata agt aaa tgc agg acc aaa gaa ggg aga agg 1488 Gn
Leu |le Pr (W re. LY, S AL G1d ke ks 2 u Ay
g ARG “Hég‘r%@gfég Aggasalka{%g%at@ta tat ggaszbtc ata
ata aag gga agg tcc cat tta aga 1536 Lys Thr Asn Leu
Tyr Ay Phe lle Ile Lys d g .Ser,, Hi g 500
Me5 08 510 VVadp s JaF MePgat ngié%? gégggbt%g ljggav%gt at g
gaa ttt tct ctc act 1584 Asn Asp Thr Asp Val Val Asn
Phe Val Ser Met G u Phe Sér Leu Thr 515 520 325 gat
Legcralda AletPrgaigected At adR t'Y§ "Fadtadiotse Tgc ott
cta gaa:¥832 Asp Pro Arg Phe Qu Pro H's Lys Trp Qu
Lys Tyr Cys Val Leu G n 530 535 540 att gga gac atg
yetdiyCtya egaphaciluget: !g&saSeggtﬁethafa Igfvggrtgc%’fa‘“gla €c 1680
Ile @% Asp Met Leu 1%®u Arg Thr Ala@¥al dy G n Val
Ser Arg Pro 545 550 555 560 ......... 61 atg ttt ttg
pdodi120813 1RGOLACH 208 [GarRCEut Bts BaakPrat dsnalsa Wy aaa
1728 Met Phe Leu3yr Val Arg Tht®°Asn @y Thr Ser Lys
Ile Lys Met Lys 565 570 575

Thr Lys Lys Lys Ile Glu Lys Ile Arg Pro Leu Leu Val Asp Gly Thr
385 390 395 400

A

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser
405 ' 410 415

Thr Val Leu Gly Val Sex Ile Leu Asn Leu Gly Gln Arg Lys Tyr Thr
420 425 430

Lys Thf Thr Tyr Trp Trp Asp Gly Leu Gln Ser Ser_Asp Asp  Phe Ala
435 440 445

Leu Ile Val Asn Ala Pro Bsn His Glu Gly Ile Gln Ala Gly Val Asp
450 455 4690

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly Ile Asn Met Ser Lys Lys
465 : 470 475 480

_Lys Ser Tyr Ile Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Fhe Phe
485 490 495



tgg gga atg gaa atg agg cgc tgc ctc ctt cag tct ctg
caa cag att 1776 Trp Ay Met Gu Met Arg Arg Cys Leu
Leu An Ser Leu dn A@n Ile 580 585 590 gaa agc atg
atc gaa get gag tcc tca gtc aaa gaa aag gac atg acc
1824 Gu Ser Met Ile Qu Ala Qu Ser Ser Val Lys GQu
Lys Asp Met Thr 595 600 605 aaa gaa ttt ttt gag aac
aaa tca gag aca tgg cct ata g%? gag tcc 1872 Lys Qu
Phe Phe G u Asn Lys Ser Qu ThHrf Trp Pro'lle Ay du.
Ser 610 615 620 ccc aaa gga gtg gaa gag ggc tca atc
%%9 %agry%tély ?ﬂ% A90naCLnt bR 4920 EnoLduyso@ey Mal G u
efool l € Gy Lys Vads Cys Arg Thr deu 625 630

635 640 - tta gca aaa tct gtg ttt aac agt tta tat gca
tct cca caa ctg gaa

8 S ek, Vi e Asn
S YRuSSTyTANE S S ?erdua %@u %Mx 1 élgo@a!(ilSJgA} 099
ttt tca get gaa tct agg aaa - tta ctt ctc att gtt cag
get ctt 2016 dy Phe Ser Ala du Ser Ar}gl %( Leu Leu
Lt TlcebwabsnGher Mitalletr 660 BB51870,) &gg™Tdat “gac ctg
gaa <t gga acc ttt gat att ggg ggg tta tat gaa 2064
Arg Asp Asp Leu Qu Pro Ay Thr Phe Asp Ile Ay Gy
Lews Mrr AGlLe6TE G8OPIBBELY bee At | afd iy Tyct ¢t ?r‘-‘att
ams gat ccc tgg 6% ttg ctt aat °yca 2112 Ser % au
GQu Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Al a
680 6957001t aép TYYGLit Claan toc Atd 8reBer AeaSenbeyca
ctg aag tag 238l Ser Trp Phé&’®Bsn Ser Phe L&lP Thr His
Ala Leu Lys 705 710 715 <210> 22 <211> 716 <212> PRT
<EJS3E 4 i lﬂ?gﬂéﬁ; ¥id S asfE0> 122 rhMetL Chen AspvRheeval
an CyssdPhe Asn Pro Megslle Val Gu B8 1 5 10 15

Asp Gly Gly Pro Asn Leu Tyr Asn Ile Arg Asn Leu His Ile Pro Glu
585 ) 600 605

yal Cys Leu Lys Tzp Glu Leu Met Asp Glu Asp Tyr Lys Gly Arg Leu
610 615 620

Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Glu Ile Glu Ser Val
625 630 635 640

Asn Ser Ala Val Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu
645 650 655

Tyr Asp Ala val Ala Thr Thr His Ser frp Ile Pro Lys Arg Asn Arg
660 665 670

Ser Ile Leu Asn Thr Ser Gln Arg Gly Ile Leu Glu Asp Glu Gln Met
675 680 685

Tyr Gln Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser
690 695 700

Tyr Arg Arg Pro Val Gly Ile Ser Ser Met Val Glu Ala Met Val Ser
705 710 : 715 720



Ala Qu Lys Ala Met Lys Qu Tyr Gy G u Asn Pro Lys
Ile u Thr 20 25 30 62 Asn Lys Phe Ala Ala Ile Cys
Thr His Leu Qu Val Cys Phe Met Tyr 35 40 45 Her Asp
Phe His Phe Ile Asn GQu Leu Ay GQu Her Val Val lle
GQu 50 55 60 Ser Gy Asp Pro Asn Ala Leu Leu Lys His
Arg Phe Qu Ile Ile Qu 65 70 75 80 dy Arg Asp Arg
Thr Met Ala Trp Thr Val Val Asn Ser Ile Cys Asn 85 90
95 Thr Thr Arg Ala Gu Lys Pfo Lys Phe Leu Pro Asp Leu
Tyr Asp Tyr 100 105 110 Lys G u Asn Arg Phe Val Qu
Ile Ay Val Thr Arg Arg Au Val H's 115 120 125 lle
AJ@/E\laTng k—ﬁsuAQ NlaL)(ﬁg ﬂ@AﬁS Brd Y& bdrecilyys-oSere U LYyS
Thr His 13@5135 140 Ile Him Il e Phe Ser Pise Thr Gy
Gu Gu Met Ala Thr Lys Ala Asp 145 150 155 160 Tyr
Thr L X Ol 8l Arg
L{SeéspP gj %M%%l %%e §%é‘§ ?le‘ﬂ:Alr?S gﬂé‘i ﬁl G:%u] ?\(/%t H/&I{ a Ser
Arg Ay Leu Trp Asp Ser Phe Arg 180 185 190- G n Ser

Gu Arg GQu Au Thr Ile Qu Qu Arg Phe Au Ile
s $ )
Her

8"%205 Gy Thr Met Arg Lys Leu Ala Asn Tyr
Leu Pro Pro Asn Phe Ser 210 215 220 Ser Leu GQu
Asn Phe Arg Val Tyr Val Asp Ay Phe Gu Pro Asn Ay
z§§§ 230 235 240 Cys lle Gu Ser Lys Leu Her G n Met
et Lys du Val Asn Ala Arg 245 .250 255 63 Ile Qu

<Pre RPAgw&Seda diyss Thr Thr Pro Arg Pro Leu Lys Met Pro
dy 260 265 270 .

<220>
<221> CDS
<222> {1)..(2151)

<400> 21

.atg gaa gac ttt gtg cga cag tgc tic aat cca-atg atc gtc gag ctt 48

Met Glu Asp Phe Val Arg Gln Cys Phe Asn Pro Met Ile Val Glu Leu
1 5 10 15

gcg gaa aag gca atg aaé gaa tat gga gag aac ccg aaa atc gaa aca 96
Ala Glu Lys Rla Met Lys Glu Tyr Gly Glu Asn Pro Lys Ile Glu Thr
20 25 30

aac aaa ttt gca gca ata tgc act cac ttg gaa gtc tgc ttc atg tac 144
Asn Lys Phe Ala Ala Ile Cys Thr His Leu Glu Val Cys Phe Met Tyr
35 40 . 45

tcg gat ttt cac ttt att aat gaa ctg ggt gag tca gtg gtc ata gag 192
Ser Asp Phe His Phe Ile Asn Glu Leu Gly Glu Ser Val Val Ile Glu
50 . 55 60

tct ggt gac cca aat gct ctt ttg aaa cac aga ttt gaa atc att gag 240
Ser Gly Asp Pro Asn BAla Leu Leu Lys His Arg Phe Glu Ile Ile Glu
65 70 75 80

ggg aga gat cga aca atg gca tgg aca gta gta aac agec atc tgc aac 288
Gly Arg Asp Arg Thr Met Ala Trp Thr Val Val Asn Ser Ile Cys Asn
85 : 90 95 .

acc aca aga gct gaa aaa cct aaa ttt ctt cca gat tta tac gac tat 336
Thr Thr 3rg Ala Glu Lys Pro Lys Phe Leu Pro Asp Leu Tyr Asp Tyr
100 105 . 110

aag gag aac aga ttt gtt gaa att ggt gtg aca agg aga gaa gtt cac 384
Lys Glu Asn Arg Phe Val Glu Ile Gly Val Thr Arg Arg Glu Val His



Gy Pro Pro Cys Hs Gn Arg Ser Lys Phe Leu Leu Met
Asp Ala Leu 275 280 285 Lys Leu Ser Ile GQu Asp Pro
Ser Hs Qu Ay Au @y Ile Pro Leu 290 295 300 Tyr
Asp Ala Ile Lys Cys Met Lys Thr Phe Phe Ay Trp Lys
GQu Pro 305 310 315 320 Ser Ile val Lys Pro Hs Qu
Lys Ay Ile Asn Pro Asn Tyr Leu @ n 325 330 335 Thr
Trp Lys Gn Val Leu u Qu lle An Asp Leu Qu Asn
du GI u 340 345 350 Arg Th#® Pro Lys Thr Lys Asn Met
Lys Thr Ser A n Leu Lys Trp 355 360 365 Ala Leu
GPEI Asn Met AlaBPo du Lys Val**Asp Phe G u Asp
atgt%c SCZQ c%Z%a% %X%a’a‘sag lEth aAénZCtA%Qg La@h' aleyazag n TMBZ
Hshwyfhile 1385e3%0u 395 MOGiisArg Ser
LeluOAI a Ser Trp |113é G n Her G u'Phe Asn Lys Ala Cys

G u 405 41(})C 4]@ hr EDE ger Tr Aﬁt Gu Legy
tE bt t 0
sagral o o vedydl! ek 4 e o 1T
14 u Tyr e “Aiao S er t Arg Asg Asn Tyr Phe 1Bhr Al a
435 440 445 GQulle Ser Hs sAr Al a Thr Glu 3@58

o s 1S ixg Gé?g\gﬁ't ad 0k éﬁ@ @Eo?hrﬁg plhr A

s Algg Asp G7U Phe 64
470475480 465 A n LeuIIeProl\/letIIeSer Lys Cys
aTahp ey 2@ alys Gcy A RIArge A8 9498t 495 ttEy‘"§tThr Adh

%flpﬁﬂétlz’tlé JFLIEEY Ay AP GBe H'S Téu Arg
500 505 0O Asn Asp Thr Asp Val Val Asn Phe Val Ser
caybtcc@ay dBheygSaraaleey dMaratt5bb BROoB2XBL gaa atc aca 624
Gln Ser Glu Arg Gly Glu Glu Thr Ile Glu Glu Arg Phe Glu Ile Thr

195 200 205

ggg acg atg cgc aag ctt gcc aat tac agt ctc cca ceg aac tte tee 672
Gly Thr Met Arg Lys Leu Ala Asn Tyr Ser Leu Pro Pro Asn Phe Ser
210 215 220

agc ctt gaa aat ttt aga gtc tat gtg gat gga ttc gaa ccg aac ggc 720
Ser Leu Glu Asn Phe Arg Val Tyr Val Asp Gly Phe Glu Pro Asn Gly
225 230 235 240

tgc att gag agt aag ctt tct caa atg tcce aaa gaa gta aat gcc aga 768
Cys Ile Glu Ser Lys Leu Ser Gln Met Ser Lys Glu Val Asn Ala Arg
245 250 255

atc gaa cca ttt tca aag aca aca ccc cga cca ctc aaa atg cca ggt 816
Ile Glu Pro Phe Ser Lys Thx Thr Pro Arg Pro Leu Lys Met Pro Gly
260 265 . 270

ggt cca cecc tge cat cag cga tct aaa ttc ttg cta atg gat gct ctg 864
Gly Pro Pro Cys His Gln Arg Ser Lys Phe Leu Leu Met Asp Ala Leu
275 280 - 285

aaa ctg agc att gag gac cca agt cac gag gga gag gga ata cca cta 912
Lys Leu Ser Ile Glu Asp Pro Ser His Glu 6ly Glu Gly Ile Pro Leu
290 : . 295 300

tat gat gca atc aaa tgc atg aaa act ttc ttt gga tgg aaa gag ccc 960
Tyr Asp Ala Ile Lys Cys Met Lys Thr Phe Phe Gly Trp Lys Glu Pro
305 310 315 320

agt att gtt aaa cca cat gaa aag ggt ata aac ccg aac tat ctc caa 1008
Ser Ile Val Lys Pro His Glu Lys Gly Ile Asn Pro Asn Tyr Leu Gln
325 330 335

act tgg dag caa gta tta gaa gaa ata caa gac ctt gag aac gaa gaa 1056



Lrnans b wad v b b s st v m e bt bt ¢

Asp Pro Arg Phe Qu Pro Hs Lys Trp Gu Lys Tyr Cys
Val Leu Gu 530 535 540 Ile Ay Asp Met Leu Leu Arg
Thr Ala Val Ay G@n Val Ser Arg Pro 545 550 555 560
Met Phe Leu Tyr Val Arg Thr Asn Ay Thr Ser Lys lle
Lys Met Lys 565 570 575 Trp Ay Met Gu Met Arg Arg
Cys Leu Leu G n Ser Leu @n dn Ile 580 585 590 Qu
Ser Met Ile Qu Ala Gu Ser Ser Val Lys Au Lys Asp
Met Thr 595 600 605 Lys G Phe Phe G u Asn Lys Ser

Thr. Jrp,.Pro lle Gy Au Ser 610 615 620 Pro Lys

Thg %p\)gyls é’;ﬂvaé ]Seu& VS I éejlnd\ T 1YVl Rg Thr

Leu 625 630 635 640 Leu Ala Lys Ser Val Phe Asn Ser
agqgeyfrcTeac MoarSeraoPray @ignadeeraGag 94508509665 togd y Phes
PGt AR CEUTSetYo MY fafstitselrs LBy e eV TPn Al a

Leu 660 665 670 Arg-Rsp Asp Leu G1F°Pro @y Thr Phe
gAs@al dg@ fdayaal atoletd drodg dba H§2,680:683 HB cgder 1€
M@ hprCHy @yshshetet| dle RonclAsiysPro dBppehvalialey dyeu Asn

A H® 690 695 700 *"8er Trp Phe Asi#°Ser Phe Leu Thr His
ashl @clad da¥Sgat 738 £L0:415¢ gig g%@ g%%lc"cg §8aca <2121?200
LyDN#p <2t 3=n | a3b| eaa alinf 458 Asg 220255 221> C0 10222>
38¢1) (657) <400¥923 atg gat tc¥5aac act gtg twoa agc ttt
agga&t g:ttg g@gcagt:gv.lggt;ttt c%gtagtcgg%gzlc%c aac aaa gct tgt gag 1248

Arg Ser Leu Ala Ser Trp Ile Gln Ser Glu Phe Asn Lys Ala Cys Glu

405 410 415
ctg aca gat tca age tgg ata gag ctc gat gaa att ggg gag gat gtc 1296
Leu Thr Asp Ser Ser Trp Ile Glu Leu Asp Glu Ile Gly Glu Asp Val
420 425 430
gec cca ata gaa tac att geg age atg agg aga aat tat ttt act get 1344
Ala Pro Ile Glu Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe Thr Ala
435 440 445
gag att tec cat tgt aga geca aca gaa tat ata atyg aaa gga gtg tac 1382
Glu Ile Ser His Cys Arg Ala Thr Glu Tyr Ile Met Lys Gly Val Tyr
450 455 460

atc aac act gct cta ctc aat gea tec tgt get gcg atg gat gaa ttt 1440
Ile Asn Thr Ala Leu Leu Asn Ala Ser Cys Ala Ala Met Asp Glu Phe

465 470 475 480

caa tta att ccg atg ata agt aaa tgc agg acc aaa gaa ggg aga agg 1488
Gln Leu Ile Pro Met Ile Ser Lys Cys Arg Thr Lys Glu Gly Arg Azrg

485 430 4385
. aaa aca aat tta tat gga tte ata ata aag gga agg tcc cat tta aga 1536
Lys Thr Asn Leu Tyr Gly Phe Ile Ile Lys Gly Arg Ser His Leu Arg
500 505 510
aat gat act gac gtg gtg aac ttt gta agt atg gaa ttt tect cte act 1584
Asn Asp Thr Asp Val Val Asn Phe Val Ser Met Glu Phe Ser Leu Thr
515 520 525
gat cca aga ttt gag cca cac zaa tgg gaa aaa tac tgc gtt cta gaa 1632
Asp Pro Arg Phe Glu Pro His Lys Trp Glu Lys Tyr Cys Val Leu Glu
530 . 535 540
att gga gac atg ctt cta aga act get gta ggt caa gtg tca aga ccc 1680

Ile Gly Asp Met Leu Leu Arg Thr Ala Val Gly Gln Val Ser Arg Pro
545 550 555 560



Met Asp Ser Asn Thr Val Ser Ser Phe G n Val Asp Cys
Phe Leu Trp 1 5 10 15 <cat gtc cgc aaa cga ttc gca gac
caa gaa ctg ggt gat gcc cca ttc 96 His Val Arg Lys
Arg Phe Ala Asp @n Qu Leu Ay Asp Ala Pro Phe 20 25
30 ctt gac cgg ctt cgc cga gac cag aag tcc cta agg
gga aga ggt agc 144 Leu Asp Arg Leu Arg Arg Asp Gn
Lys Ser Leu Arg Ay Arg Ay Ser 35 40 45 act ctt ggt
ctg gac atc gaa aca gcc act &at gca gga aag cag ata
192 Thr Leu Gy Leu Asp Ile GQu Thr Ala Thr Hi s AI]a%8
atgl yetlygy @tngtal egdb@eab&ato6@ragter agagttagd ghi9geygaa a
vieyaRhet ks Bt V%a{*fgg&f Byt 6 a%éa?%g %\Fc?t]ﬂbys A L% udn
Ile Leu G u° ys GQu Ser Asp Au Ala Leu Lys Met Thr 65
£ g605g692180gazdbiy BaLcdCigtic 60l caftet 6@y €QCcdgaattt t a HUE
TpaCl yalg GGt M@t hrogaty @88Led har AlraSSepewaln BoIffhr Ser
Arg Tyr ¥u Thr Asp Met %hr Leu Asp 85°Y0 95 gag atg
tca a C ct tcgat tcagga £Ca 2 C a&a gt 824
32032%% ?1% géag I: & ?AC? genbgap Iyqogﬂhele?/gip sguq:wbt Pro
Lys &9 Lys Val Thr @0 105 110 ggé€®tcc cta tgt eta

209,280 030,609,068 PLEoA! OB, 830,806,805 381 Auie
SO et ol it Bl R e eI Efel A 2
Asgnol l € 115 120 12t ata ctt aaa gem aac ttt agt gtg
Steie G ofih st BB, (8 el LSopSl S, S0
5 G, S, u S §.‘p RI lqr

235323 1%% %%( At asctd Cit aga gess ti c Aacc Daa gem gga
gca gtc gtt ggc gaa att 480 Ile Leu Leu Arg Ala Phe
cfhpcaGhap QU9 yriARee Vall tvalkacege &P of 632 4% 155°68
L 13 S a?e Ser Le TrAyzge:rProg%nge g%io

B0 PEasSTcdiy T8 &8 STttt (Ca ggacat” e aat gag
gat gtc aaa aat 528 Ser Pro Leu Pro Ser Leu Pro Gy
obd stiThea Asn ofd ticAsps Vel tiy sttAshe 266 917Q2d 28 ctfca afPs
Shggryfer et Cht EePdE ghalet touaE’ 9y Vaafipat® &8t acg
gtt 576 .

agg gat gac ctg gaa cct gga acc ttt gat att ggg ggg tta tat gaa 2064

Arg Asp Asp Leu Glu Pro Gly Thr Phe Asp Ile Gly Gly Leu Tyr Glu
675 680 685

tca att gag gag tgc ctg att aat gat ccc tgg gtt ttg ctt aat gca 2112
Ser Ile Glu Glu Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Ala
690 695 . 700

tct tgg ttc aac tcc ttc ctt aca cat gca ctg aag tag 2151
Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys
705 710 715

<210> 22

<211> 716

<212> PRT

<213> Influenza virus

<400> 22
Met Glu Asp Phe Val Arg Gln Cys Phe Asn Pro Met Ile Val Glu Leu
1 5 10 + 15

Ala Glu Lys Ala Met Lys Glu Tyr Gly Glu Asn Pro Lys Ile Glu Thr
20 25 30



Ala lle Ay Val Leulle Ay Ay Leu Lys Trp Asn

Asp. Asn Thr Val 180 185 190 aga atc tct gaa act cta
cag aga ttc get tgg aga agc agt cat gag 624 Arg. lle
Ser Qu Thr Leu Adn Arg Phe Ala Trp Arg Ser Ser Hi s

G u 195 200 205 aat ggg aga cct tca ttc cct tca aag
cag aaa tgaaaaat gg agagaacaat 677 Asn Qy Arg Pro Ser
Phe Pro Ser Lys G n Lys 210 215 taagccagaa atttgaagaa
at aagat ggt tgattgaaga agtgcgacé agattgaaga 737

at acagaaaa tagttttgaa caaataacat ttatgcaagc.cttacaacta
ttgcttgaag 797 tagaacaaga gataGgaact ttctc%tttc
ader tiae 18 242838 NeFyoIn24 R I11 o 1e (4D 1S TARTYR213>
I nfluenza virus <400> 24 Met Asp Ser Asn Thr Val Ser
Ser Phe A n Val Asp Cys Phe Leu Trp 1 5 10 .15 His
Valer Arsg thy SiiAraye Phe 38h $1AJpu@in GOk fetdal @Y IASp?l}é\l a
Pro Fe. 20 25 30 [%8u Asp Arg Leu ,B\rg Arg Asp A n Lys
Ser Leu Arg Ay Arg Gy Ser 35 40 45 Thr Leu Gy Leu
AsRr 1die Kb Wbrdhisn Ava sERreklizgs Alia Ay ok yesu Gira the @1u50 55
605 Val Au dn IMe Leu Au Lys @ u Ser Asp d #°Al a
Leu Lys Met Thr 65 70 75 80 1Ile Ala Ser Val Pro Thr
S%rly%[rg A-E}frArBellﬂr 'HEE ﬁ&r%rmﬁ \Aa@U&sASSQr Tle -Cys -Asn: « -
.......... 67 8585 90 95 G u Met Ser Arg Asp sfrp Phe
Met Leu Met Pro Lys A n Lys Val Thr 100 105 110 dy

ise[%lrh% A%%éli!z'&gu%g EMgtLYA‘SEQx Qen E@L%s!}llgu l\@!.: PAépryL‘yS

105 110

Lys Glu Asn Arg Phe Val Glu Ile Gly Val Thr Arg Arg Glu Val His
115 120 . 125

Ile Tyr Tyr Leu Glu Lys Ala Asn Lys Ile Lys Ser Glu Lys Thr His
130 135 140

Ile His Ile Phe Ser Phe Thr Gly Glu Glu Met Ala Thr Lys Ala Asp
145 150 155 168

Tyr Thr Leu Asp Glu Glu Ser Arg Ala Arg Ile Lys Thr Arg Leu Phe
165 170 175

Thr Ile Arg Gln Glu Met Ala Ser Arg Gly Leu Trp Asp Ser Phe Arg
180 i85 190

Gln Ser Glu Arg Gly Glu Glu Thr Ile Glu Glu Arg Phe Glu Ile Thx
195 200 205

Gly Thr Met Arg Lys Leu Ala Asn Tyr Ser Leu Pro Pro Asn Phe Ser
210 215 220

Ser Leu Glu Asn Phe Arg Val Tyr Val Asp Gly Phe Glu Pro Asn Gly
225 230 235 240

‘Cys Ile Glu Ser Lys Leu Ser Gln Met Ser Lys Glu Val Asn Ala Arg
245 250 255



e Leu Lys Ala Asn Phe Ser Val Ile Phe Qu Gy Leu
G u Thr Leu 130 135 140 Ile Leu Leu Arg Ala Phe Thr
GQu du dy Ala val val Ay Qu Ile 145 150 155 160
r Pro Leu Pro Ser Leu Pro Gy Hs Thr Asn A u Asp
Val Lys Asn 165 170 175 Ala lle dy Val Leu lle Gy
Gy Leu Lys Trp Asn Asp Asn Thr Val 180 185 190 Arg
Il'e Ser.@u Thr Leu G n Arg Phe Ala Trp Arg Ser Ser
Hs Gu 195 200 205 Asn Gy®%rg Pro Ser Phe Pro Ser
Lys A n Lys 210 215 <210> 25 <211> 1497 <212> DNA
<213> Influenza virus <220> <221> CDS <222>
(De cfdfQMne 54007 25 algrgCEdl b CaAAGYEtaEe aaa cga
tcc tat gamocag atg gaa ae¢s gat 48 Met A%a Ser A n
fgy Thr Lys Arg Ser Tyr Qu Gn Met Au Thr Asp 1 5 10
g.ga C N t, gad.. & Cged Ct
gf@’g%hggbgyagl %1A63y8&§%5%%bb%§ﬂa%g§ ﬁggk%h%aG u
Ile Arg Ala Ser Val Ay Arg Met 20 25 30 gtg gga gga

atc ggc cgg ttt tat _gtt ca t t t

L §§; sUaPay Oy 21y B Ao Pheor U Td K et
Cys r Gu Leu Lys 35 40 45 cta aac gac cat gaa ggg
cgg ctg att cag aac agc ata aca ata gaa 192 Leu Asn
ASpe P AT BLGEY 2y Mtfeavsl Fer @%P?rgsﬁlys%? F%eStherdle
G 50 55 60 agg g gta ctt tcg gca ttc gac gaa aga
aga aac aag tat ctc gag 240

Ser Ile Val Lys Pro His Glu Lys Gly Ile Asn Pro Asn Tyr Leu Gln
325 330 335

Thr Trp Lys Gln Val Leu Glu Glu Ile Gln Asp Leu Glu Asn Glu Glu
340 345 350

Arg Thr Pro Lys Thr Lys Asn Met Lys Lys Thr Ser Gln Leu Lys Trp
355 360 365

Ala Leu Gly Glu Asn Met Ala Pro Glu Lys Val Asp Phe Glu Asp Cys
370 . 375 380

Lys Asp Ile Asn Asp Leu Lys Gln Tyr Asp Ser Bsp Glu Pro Glu Thrx
385 390 395 400

Arg Ser Leu Ala Ser Trp Ile Gln Ser Glu Phe Asn Lys Ala Cys Glu
- 405 - 410 415

Leu Thr Asp Ser Ser Trp Ile Glu Leu Asp Glu Ile Gly Glu Asp Val
420 425 430

Ala Pro Ile Glu Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe Thr Ala
435 440 445

Glu Tle Ser His Cys Arg Ala Thr Glu Tyr Ile Met Lys Gly Val Tyr
450 455 ' 460

Ile Asn Thr Ala Leu Leu Asn Ala Ser Cys Bla Ala Met Asp Glu Phe



Arg Met Val Leu Ser Ala Phe Asp Gu Arg Arg Asn Lys
Tyr Leu Au 65 70 75 80 gag cat ccc agt get ggg aaa
gac cct aag aaa acg gga ggc ccg ata 288 du H's Pro
Ser Ala Ay Lys Asp Pro Lys Lys Thr Ay Gy Pro Ile 85
90 95 tac aga agg aaa gat ggg aaa tgg atg agg gaa ctc
atc ctc cat gat 336 Tyr Arg Arg Lys Asp Ay Lys Trp
Met Arg Gu Leu Ile Leu H's Asp 100 105 110 aaa gaa
gaa atc atg aga atc tgg cgt cag gcc aac aat ggt gaa
gac 384 Lys Qu Qu lle Met Arg lle Trp Arg Gn Ala
Asgs Asn Gy Gu Azp 115 120 1254¢fet act get ggtdttt
act cat atg atg atc tgg cac tcc aat ctc aat 432 Ala
Thr Ala Gy Leu [ H 4 €vsTEPu B asehrASn
LEG" AEh Ii%%“i%@; }2?) Saagy%/%%s g{gf!}a T% ac caa agi jt?a agg

get ctt gtt cgg act ggg atg gat 480 Asp Thr Thr Tyr
Gn Arg Thr Arg Ala Leu Val Arg Thr d 445
130< F55 P163°0 (&t Chgd arg° t.g ¥ %tsl%%g §t¥§ %f‘é%&lt ca
acc ctc cca cgg aga tct 528 Pro Arg Met Cys Ser Leu
Mt Gn Ay Ser Thr Leu Pro Arg Ar%lSeP ]SgrS 17Q,175
gger gee TgetAsgg’Pl get P@E?{‘;gt"él 52 Mgyt ‘@tsgggga aca atg
gta atg>Jaa 576 Ay AA Ala Ay Ala Ala Val Lys Ay
Val @y Thr Met Val Met Gu 180 185 190 ctc atc aga
atigpat:c raawhe gy gya Hedvade gar legdyadye it *ygtaga
624 33eu |le Arg Met>Ple Lys Arg Gy Ile Asn Asp Arg
Asn Phe Trp Arg 195 200 205 ggt gaa aat ggt cga aga
acg 283 Ablucgalutial gaarnagaaatay digclaatl 672 Ar@ EyOGI u
Asms@y Arg Arg T Arg Ile AlaSfyr Gu Arg Met’>®ys
Asn 210 215 220 atc ctc aaa ggg aaa ttt cag aca gca
gCA.CAa CU%r 9613y ArOnady /@R sekligslvl dypsuel ywslys
Phe G n Thr AlssAla Gn Arg A7a Met Met Asp 225 230

235 240 ' cag gtg agg gaa ggc cgc aat cct gga aac get

gag_att 9 CL .G 3 GLJ& Mal g1 AN G- Qekh £y AN PeASN
Pr grp(fl))’ %gngé%la%téﬁ 1% & sasAlép Leu 590

Glu Ser Met Ile Glu Ala Glu Ser Ser Val Lys Glu Lys Asp Met Thr
595 600 605

Lys Glu Phe Phe Glu Asn Lys Sexr Glu Thr Trp Pro Ile Gly Glu Ser
610 615 620 :

Pro Lys Gly Val Glu Glu Gly Ser Ile Gly Lys Val Cys Arg Thr Leu
625 630 635 640

Leu Ala Lys Ser Val Phe Asn Ser Leu Tyr Ala Ser Pro Gln Leu Glu
645 650 655

Gly Phe Ser Ala Glu Ser Arg Lys Leu Leu Leu Ile Val Gln Ala Leu
660 665 670

Arg Asp Asp Leu Glu Pro Gly Thr Phe Asp Ile Gly Gly Leu Tyr Glu
675 680 685



245 250 255 69 att ttc ttg gca cga tca gca ctt att
ttg aga gga tca gta gcc cat 816 |Ile Phe Leu Ala Arg
Ser Ala Leu Ile Leu Arg Ay Ser Val Ala H's 260 265
270 aaa tca tgc cta cct gcc tgt gtt tat ggc ctt gca
gta acc agt ggg 864 Lys Ser Cys Leu Pro Ala Cys Val
Tyr Ay Leu Ala Val Thr Ser @Ay 275 280 285 tat gac
ttt gag aag gaa gga tac tct ctg gtt gga att gat cct
ttc 912 Tyr Asp Phe Qu Ly Au Ay Tyr Ser Leu Val
Gy Ile Asp Pro Phe 290 295 300 aaa cta ctc cag aac
seA@le GRA GRS Ioyd tLew agd Aet asetreo dgavek&onaet §E2960 Lys
Leeo Leu G n Asn 88 A n Ile Phe’®r Leu Ile Arg Pro
Lys G n 305 .310 315 320 aac cca gca cac aag ago cag
Seiltrgp oL At 9G.Atd. Ged thoGiSala tuek tgea 1008 Asn Pro Al a
704 S Lys Ser @molLeu Val Trp W Ala Cys His Ser Ala
325 330 335 gca ttt gag gac ctg aga gtt tta aat ttc
' <2at>t aga gga acc aaa gta 1056 Ala Phe Qu Asp Leu Arg
2\ Igu Asn Phe Ile Arg Gy Thr Lys Val 340 345 350
<2@d>C @a aga gga cag tta aca acc aga gga gtt caa att
<2yt Tdhueamt V11064 Ile Pro Arg Ay dn Leu Thr Thr Arg
Gy Val Gnlle Ala Ser Asn 355 360 365 gaa aac atg
«9f0 aca ate gat tct agc aca ctt gaa ctg aga agc aaa
<2352cps@ u Asn Met Qu Thr Ile Asp Ser Ser Thr Leu Qu
<2pzu fArg-QéF Lys 370 375 380, tat tgg gca ata agg acc
PR To ] ﬁgc gga gga aac acc agt caa cag aga 1200 Tyr Trp
o A ldce AcGacthyrgAlcg Berct@ oag @ty Asncathrce SeF t@n G nid
ueArigp 385 3903961480 segcRetTr Geagdascay qa"Agt gtg
lcaa cct act>ttc tca gta (:a]dJ aga 1248 Ala Ser Ala Ay~
5;[; N.lle S6r¥alecJd BLocallgaaPhe Rergavajcc@on Aeg 40596
w111 45 1yaakrgCiie DGCASHtdLngAg Bgacigckerakie REPtPhat g get
gca ttc #Zct ggt aac 1298 Asn Leu Pro Phe du Arg Al a
ctIhgacl <|:geg L\@t cg’%l %a%a% ggaeaa-gh'!ccqaé ﬁ_;%ngga aga ggt age 144

Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Axg Gly Ser

35 40 45
act ctt ggt ctg gac atc gaa aca gcc act cat gca gga aag cag ata 192
Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr His Ala Gly Lys Gln Ile

50 55 60
gtg gag cag att ctg gaa aag gaa tca gat gag gca ctt aaa atg acc 240
val Glu Gln Ile Leu Glu Lys Glu Ser Asp Glu Ala Leu Lys Met Thr
65 70 75 80
att gcc tct gtt cct act tca cge tac tta act gac atg act ctt gat 288
Ile Ala Ser Val Pro Thr Ser Arg Tyr Leu Thr Asp Met Thr Leu Asp
85 90 95
gag atg tca aga gac tgg ttec atg cte atg ccc aag caa aaa gta aca 336
Glu Met Ser Arg Asp Trp Phe Met Leu Met Pro Lys Gln Lys Val Thr
100 105 ’ 110 _

ggc tec cta tgt ata aga atg gac cag gca atc atg gat aag aac atc 384
Gly Ser Leu Cys Ile Axg Met Asp Gln Ala Ile Met Asp Lys Asn Ile

115 120 125
ata ctt aaa gca aac ttt agt gtg att ttc gaa ggg ctg gaa aca cta 432

Ile Leu Lys Ala Asn Phe Ser Val Ile Phe Glu Gly Leu Glu Thr Leu
130 135 140



420 425 430 act gaa ggg agg act tcc gac atg aga acg
gaa atc ata agg atg atg 1344 Thr Gn Ay Arg Thr Sex
Asp Met Arg Thr Qu lle Ile Arg Met Met 435 440 445 -
gaa eat gcc aaa tca gaa gat gtg tct ttc cag ggg cgg
gga gtc ttc 1392 QG u Asn Ala Lys Ser A u Asp. Val Ser
Phe A n Ay Arg Ay Val Phe 450 455 460 gag ctc tcg
gac gaa aag gca acg aac ccg atc gtg cct tcc ttt gac
1440 du Leu Ser Asp Gn Lyg Ala Thr Asn Pro Il e Val
Pro Ser Phe Asp 465 470 475 480 70 atg agc aat gaa
afggtd ctt bd gtd etd bEc geR g GgAata gt ggagogage bttt 14880
iMpteHeeu Asn AQ Bh@riyr Sir 6Ty FLPRE PReVd §1ASH Akn Al a
Y§u A u Phe 483°%90 495 gac Ayt taa 1497 ASP Ser
Q%Qa 120 et 2: 498, 35212 BRI d33ad BEd UeNza Vi r uses
sg 00> .26 pMekeALau Ses c§ milryr Rt cLy sspAvgl Besr adyr G u
An Met Qdulhr Asp 1 5 10795 GIy Glu ARG @ n Asn

Al a Thrg% t er V g gf[y I\/Iet 29t25 30,6

Ailial Y Gy oL &Y /E‘SE @yi‘ryi Ve Gys Thr
Gu Leu Lys 35 40 45 LemsAsn Asp Hi s Gbcu Gly Arg Leu
IIe GInAsn Ser Ile Thr Ile Gu 50 55 60 Arg Met Val

;%;g %%b TtE\ihGlg ef}Ag—lijs = gﬁggr Ai%i %g%ﬁggl&_y?%ngw 0 Ly:24

Lys Thr Gy Ay Prolle 85 90 95 Tyr Arg Arg Lys ASP
ag ygq_gsa Tr tﬁfettt%\lcgt GFu2eed?9 Pe? Leaz2#it99 Aﬁbgaacaat 7
Asn Gly Arg Pro Ser Phe P¥o Ser Lys Gln Lys

- 210 215

taagccagaa atttgaagaa ataagatggt tgattgaaga agtgcgacat agattgaaaa 737

. atacagaaaa tagttttgaa caaataacat ttatgcaagc.cttacaacta ttgcttgaag 797
tagaacaaga gataagaact ttctcgtttc agcttattta a 838
<210> 24
<211> 219
<212> PRT

<213> Influenza virus

<400> 24

Met Asp Ser Asn Thr Val Ser Sexr Phe Gln Val Asp Cys Phe Leu Trp
1 5 10 15

His Val Arg Lys Arg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Phe.
20 25 : 30

Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Arg Gly Ser
35 40 45

Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr His Ala Gly Lys Gln Ile
50 55 60

Val Glu Gln Ile Leu Glu Lys Glu Ser Asp Glu Ala Leu Lys Met Thr
65 70 75 80

Ile Ala Ser Val Pro Thr Ser Arg Tyr Leu Thr Asp Met Thr Leu Asp




100 105
Al a Asn
Leu Thr
135 140
Arg Thr-
Cys Ser
165 170
Ay Thr
Ile Lys
200 205
Gu Arg
Gfﬂqﬁeézbé}
235 240
Aulle

H5ve

Val Thr

Tyr

o dey iy
Pro Lys
G n Leu
&Phe

r Lys
Thr Arg

Ser Pro Leu

Ala Ile Gly

Arg Ile Ser.

195

Asn Gly Arg

110 Lys Qu GQu lle Met Arg Ile Trp Arg An
Asn Ay GQu Asp 115 120 125 Ala Thr Ala Ay
Hs Mt Met Ile Trp His Ser Asn Leu Asn 130
Asp Thr Thr Tyr G n Arg Thr Arg Ala Leu Val
Gy Met Asp 145 150 155 160 71 Pro Arg Met
Leu Met Gn Ay Ser Thr Leu Pro Arg Arg Ser
175 dy Ala Ala @y Ala Ala val Lys Gy Val
Met Val Met Gu -18%7- 185 190 Leu lle Arg Met
Arg Ay Ile Asn Asp Arg Asn Phe Trp Arg 195
GI§/5GIu Asn Gy A?‘g Arg Thr Arg e Ala Tyr
Met Cys Asn 210 215 220 Ile Leu Lys Ay Lys
IO A 8- b @NLA GerAba RtciNelysASd 1225 230
1@n Val Arg Gus@y Arg Asn Pri@d Ay Asn Al a
Au Asp Leu 245 250 255 1le Phe Leu Ala Arg
ol 5 sHiS 11260 265
é‘% 25 grgtgélj: %%Gg gllaa%ls I)\% l12 y]% Ay Leu Ala
Ser Gly 275 280 285 Tyr Asp Phe Au Lys GQu

Ser Leu Val y 11 9] Q. 295 300
la A %h%A§%§ g%ﬁ_l ghefﬁﬁe i;% Lég 53 EéﬁJ %% e Ar g

G u 305 310 315 320 Asn Pro Ala H s Lys Ser
Val Trp Met Ala Cys His Ser Ala 325 330 335
G‘gu“ﬂis E‘EF ArgCVaFyLBlE Wen"PhE Y F& Afg. Gly
Val Y 345 350 Ile Pro Arg Ay Gn Leu Thr

GIyVaI Gnlle Ala Ser Asn 355 360 365
Pro Ser Leu Pro Gly His Thr Asn Glu Asp Val Lys Asn
165 170 175

Val Leu Ile Gly Gly Leu Lys Trp Asn Asp Asn Thr Val
180 185 . 190

Glu Thr Leu Gln Arg Phe Ala Trp Arg Ser Ser His Glu
200 205

Pro Ser Phe Pro Ser Lys Gln Lys

210 215
<210> 25
<211> 1497
<212> DNA
<213> Influenza virus
<220>
<221> CDS
<222> (1)..{1497)
<400> 25
atg gcg tct caa ggc acc aaa cga tcc tat gaa cag atg gaa act gat 48
Met Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu Gln Met Glu Thr Asp
1 5 ] 10 15
ggg gaa cgc cag aat gca act gaa atc aga geca tct gtc gga agg atg 96
Gly Glu Arg Gln Asn Ala Thr Glu Ile Brg Ala Ser Val Gly Arg Met

20 25 30

gtg gga gga

atc ggc cgg ttt tat gtt cag atg tgt act gag ctt aaa 144



GQu Asn Met Qu Thr Ile Asp Ser Ser Thr Leu Gu Leu
Arg Ser Lys 72 370 375 380 Tyr Trp Ala'lle Arg Thr
Arg Ser Ay Gy Asn Thr Ser An A@n Arg 385 390 395
400 Ala Ser Ala dy Gnlle Ser val dn Pro Thr Phe
Ser Val G n Arg 405 410 415 Asn Leu Pro Phe Qu Arg
Ala Thr Ile Met Ala Ala Phe Thr Gy Asn 420 425 430
Thr Au Ay Arg Thr Sex Asp Met Arg Thr Au lle Ile
Arg Met Met 435 440 445 deg Asn Ala Lys Ser A u Asp
Val Ser Phe A n Gy Arg Ay Val Phe 450 455 460 du
vheBlHEty Asp GG Brd e Alva VEhrclAMat Pyo Th €1W/atu By Ser
Phe ASp 465 470 475%4B0 Met Ser Adh Qu Gy Ser Tyr
c@%a? gc ga'y ?5:@ %It aq Ul B @E&Aaéﬁéca‘l%ga égas ASPQZ
e 1Dn ey 81100 tidGre 314 BRA eobao T nErnienza
VI ras i <220> <22%> CDS <222> (¥p..(1410) <400> 27

% %ga%gtataat Laa aa gaga}agata aca att jq attt gca,,
% iy 91 §6u 38 21 Metc ASh GE’{;%;ZL\%@ S Bl Thr?
66 Phe Al aoSer Leu 10 1 ata ttaa ate att
aat 1Ltc at%e e{c cat gta g%c age att g/%%ggta ac; 96

§ €31 EG° PPe 9 ar Lt et g9 |l e?®
F\r éll gro ﬁr Ag %i@% \Z 6tPro§€ §é? ?Er Gly G 9§a§§aat aga
aca gat ctg aac tgc aaa ggg acg 144

tac aga agg aaa gat ggg aama tgg atg agg gaa ctc atc ctc cat gat 336
Tyr Arg ARrg Lys Asp Gly Lys Trp Met Arg Glu Leu Ile Leu His Bsp
100 105 110
aza gaa gaa atc atg aga atc tgg cgt cag gecc aac aat ggt gaa gac 384
Lys Glu Glu Ile Met Arg Tle Trp Arg Gln Ala Asn Asn Gly Glu Asp
115 120 125
get act gect ggt ctt act cat atg atg atc tgg cac tcc aat ctc aat 432
Ala Thr Ala Gly Leu Thr His Met Met Ile Trp His Ser Asn Leu Asn
130 135 140

gac acc aca tac caa aga aca agg gct ctt gtt cgg act ggg atg gat 480
Asp Thr Thr Pyr Gln Arg Thr Arg Ala Leu Val Arg Thr Gly Met Asp -~

145 150 155 160

cec aga atg tge tet ctg atg caa ggc tca acc cte cca cgg aga tct 528
Pro Arg Met Cys Ser Leu Met Gln Gly Ser Thr Leu Pro Arg Arg Ser

165 170 175
gga gcc gct ggt get geca gta aaa ggt gtt gga aca atg gta atg gaa 576
Gly Ala Ala Gly Ala Ala Val Lys Gly Val Gly Thr Met Val Met Glu
180 185 190
ctc atc aga atg atc aaa cgc gga ata aat gat cgg aat ttc tgg aga 624
Leu Ile Arg Met Ile Lys Arg Gly Ile Asn Asp Arg Asn Phe Trp Arg
185 200 205
ggt gaa aat ggt cga aga acc aga att gct tat gaa aga atg tgc aat 672
Gly Glu Asn Gly Arg Arg Thr Arg Ile Ala Tyx Glu Arg Met Cys Asn
210 215 : 220

atc ctc aaa ggg aaa ttt cag aca gca gca caa cgg gct atg atg gac 720
Ile Leu Lys Gly Lys Phe Gln Thr Ala Ala Glp Arg Ala Met Met Asp

225 230 235 , 240

cag gtg agg gaa ggc cgc aat cct gga aac gct gag att gag gat ctc 768

Gin Val Arg Glu Gly Arg Asn Pxo Gly Asn Ala Glu Ile Glu Asp Leu
245 250 255



73 Val Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn
Cys Lys Ay Thr 35 40 45 atc ata aga gag tac aat gaa
aca gta aga gta gaa aaa att act caa 192 Ille lle Arg
Au Tyr Asn Au Thr Val Arg Val Qu Lys Ile Thr dn 50
55 60 tgg tat aat acc agt aca att aag tac ata gag aga
cct tca aat gaa 240 Trp Tyr Asn Thr Ser Thr Ile Lys
Tyr Ile Qu Arg Pro Ser Asn Au 65 70 75 80 tac tac
atg aac aac act gaa cca cttgfgt gag gcc caa ggc ttt
gca 288 Tyr Tyr Met Asn Asn Thr A u Pro Leu Cys Gu
Al arGeby Gty cPhec Al 8% R0 99 2g£6a ki daCecaaa gat gpat
Iggahatian %@A&t bergijg teogilagav @ge ctabtergldl B836iisPr o Phe
Ser Lys ASh Asn Gy IIefArg Ile Ay S Arg Gy H s
a\lgltcangc ngalscétlgcc tg;ttgtgttgt %@- c@lggcagéiaa g&tagtttgtgggt a %5:48-
iygtset €gs cecricCcalagaa tgtrvagay 384 rniha ¥alseklayArg G u
Pro PR& Val Ser Cys %B&r Pro Ser G &°Cys Arg 115 120
1129266t bid ald GeaClde BEA LAY, JUC LLA L LR ChGcBAl 030
@A ase &be GOt L@ACIABZ TyFhder Phe vE’helyLw Preccmed y Ser
Le#®teu Asn Asp L3® H's Ser Asn348B0 135 140 ggc aca
AL 3:230: Q%Ca&g%ta&fa £6a:Lal: 200 .aCl.t L4 é%%ggaélgt gtaéb
1gaaedl 86y 6 ysnTkH'r Afal 11k W6e ASP LAY GLSEFg RIoOLyEViuArg T
3eu Met Ser VabidLys 145 150 B55 160 ata gggccaa tca
a tcc a ;caag £CC tt ct [o} ca
page i %mgiszm%% Arfan i el Rkt &
Ser Val Al a3%65 170 175 13@¢ tca.gca acad3gca tgc cat

t ag t t a 576 Tr Ser

e 0ld BT R LT B wbfoar Y
180 185 390 gtc aca gggsccc gac aat tfaa gca att gca

e ol e Ry R VA K A ROE LT

gtt c@égp gtt gat att Hbt aat tca tggssgca ggg gat at t

QEE.%aéagEB 9 aca7g;a gat tct agc aca ctt gaa ctg aga agc aaa 1152
Glu Asn Met Glu Thr Ile Asp Ser Ser Thr Leu Glu Leu Arg Ser Lys

370 h 375 380,
tat tgg gca ata agg acc aga age gga gga aac acc agt caa cag aga 1200
Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly Asn Thr Ser Gln Glan Axg
385 390 395 400
gca tct geca gga cag ata agt gtg caa cct act ttc tca gta cag aga 1248
Ala Ser Ala Gly Gln Ile Ser Val Gln Pro Thr Phe Ser Val Gln Arg

405 410 415
aat ctt ccc ttt gag aga gca acc att atg gect gca ttc act ggt aac 1296
Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala Ala Phe Thr Gly Asn
420 425 430
act gaa ggg agg act tcc gac atg aga acg gaa atc ata agg atg atg 1344
Thr Glu Gly Arg Thr Ser Asp Met Arg Thr Glu Ile Ile Arg Met Met
435 440 445

gaa aat gcc aaa tca gaa gat gtg tet tte cag ggyg cgg gga gtc ttc 1392
Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val Phe

450 455 460
gag ctc tcg gac gaa aag gca acg aac ccg ate gtg cct tee ttt gac 1440

Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Tle Val Pro Ser Phe Asp
465 470 475 480



Val Pro Val Asp Ile Ile Asn Ser Trp Ala Ay Asp Ile
Leu Arg Thr 210 215 220 caa gaa tca tca tgc acc tgc -
att aaa gga gac tgt tat tgg gta atg 720 dn QA u Ser
Ser Cys Thr Cys Ile Lys Gy Asp Cys Tyr Trp Val Met
225 230 235 240 act gat gga ccg gca aat agg caa get
aaa tat agg ata ttc aaa gca 768 Thr Asp Gy Pro Ala
Asn Arg Gn Ala Lys Tyr Arg Ile Phe Lys Ala 245 250
255 74 aaa gat gga aga gta Aft gga cag act gat ata
agt ttc eat 0gg gga 816 Lys Asp Ay Arg val Ile Gy
G n Thr Ile Ser Phe Asn Ay Ay 260 265 270 cac
any asgagt gagge thet ¢rt thae Tagivgec aat g *aaiag% gégg gt g488
ghaet g @a@ig%r e 4 Froicgy G5 EerToya 198 ThF o Agn
GQu dy Lys Val Au Cys 275 280 285 ata tgc agg gac
gaatagt gga act gga aca aat aga cca att ctg gta ata 912497
NspSeCys Arg Asp Asn. Trp Thr Ay Thr Asn Arg Pro Ile
Leu Val 1le 290 295 300 tct tct gat cta tcg tac aca
gtt gga tat ttg tgt get ggc att ccc 960 Ser Ser Asp
ke S8r Tyr Thr Val @y Tyr Leu Cys Ala Ay lle Pro
35 3IPH 315 320 act gac act cct agg gga gag gat agt
%@i t1¢, 04 ggg.tca tgt aca 1008 Thr Asp Thr Pro Arg
y GQu Asp Ser G n Phe Thr Ay Ser Cys Thr 325 330
<385 &gt cct ttg gga aat aaa gga tac ggt gta aaa ggt

t Ser Pro n Ly Tyr
Ggg\l%%? Ly's S?fq% ércf/% ngﬁrg %ﬁb %ﬁ?&sﬁ ySAcaa gga
act gac gta tgg gcc gga agg aca att agt agg act tca
aga 1104 Gn Thr p Val Trp Thr Ile
%éﬁlwgg T4 Agé.f‘lm"fa £4y I@%@r@,é\%ﬂ F&a V@baglwég 55 ata
ata aaa atc agg aat ggt tgg aca cag aac agt 1152 Ser
Gy Phe dulle lle Lys Ile Arg Asn Ay Trp Thr G n
VASIF1B&EY 370 C3YBr380e dyn Vgadle dat dve TagFladgedaa gtg
att atd gat gac cca agt tgg tca 1200°

Leu Asn Asp His Glu Gly Arg Leu Ile Gln Asn Ser Ile Thr Ile Glu
50 55 60

Brg Met Val Leu Ser Ala Phe Asp Glu Arg Arg Asn Lys Tyr Leu Glu
65 _ 70 15 g0

Glu His Pro Ser Ala Gly Lys Asp Pro Lys Lys Thr Gly Gly Pro Ile
85 90 95

Tyr Arg Arg Lys Asp Gly Lys Trp Met Arg Glu Leu Ile Leu His Asp
100 105 . 110

Lys Glu Glu Ile Met Arg Ile Trp Arg Gln Ala Asn Asn Gly Glu Asp
115 120 125

Ala Thr Ala Gly Leu Thr His Met Met Ile Trp His Ser Asn Leu Asn
130 135 140

Asp Thr Thr Tyr Gln Arg Thr Arg Ala Leu Val Arg Thr Gly Met Asp
145 150 155 160



Lys Asp Gn lle Arg Arg Gn Val Ile Ile Asp Asp Pro
Asn Trp Her 385 390 395 400 gga tat agc ggt tct ttc
aca ttg ccg gtt gaa cta aca aaa aag gga 1248 dy Tyr
Her Ay Ser Phe Thr Leu Pro Val GQu Leu Thr Lys Lys
Gy 405 410 415 +tgt ttg gtc ccc tgt ttc tgg gtt gaa
atg att aga ggt aaa cct gaa 1296 Cys Leu Val Pro Cys
Phe Trp Val Gu Met Ile Arg Gy Lys Pro Au 420 425
430 gaa aca aca ate tgg acd@ltct agc agc tcc att gtg
atg tgt gga gta 1344 Gu Thr Thr Ile Trp Thr Ser Ser
Ser Her Ile Val Met Cys Gy Val 435 440 445 gat cat

. att t g.tc a a et att ctt
Pmc%rglmfé Sera&%l s&e%y%lnl &g %? &écbeg r pq)%grmfr p His Asp

Gy A a IIe Leu Pro 450 455 460 ttt gac atc gat aag
atg 1410 Phe Asp Ile Asp Lys Met 465 470 75 <210> 28
sartsrs y o193 PRTIEIVH T UeRZ8 Vi Us*® €400> 28
Met Asn Pro Asn @ n Lys Tle Ile Thr IIe Gy Phe Ala
Ser Leu dy 151015 Ile Leulle Ille Asn Val Ile
LeuetieHrg Neal 1lvalysSer §ivellel Aen\AsP AFRrASROPPR5T-8(P9Val Leu
Val LEd Asn Asn Asn %ﬂgg Thr Asp Leu?%Asn Cys Lys Ay
Thr 35 40 45 Ile Ile Arg Qu Tyr Asn Au Thr Val Arg
civat1u:Gs dlysark| g Thir KignrieS50a5&r60u AgpuetyaysAssn Thr  Ser
Th# |l e Lys Tyr 13¢ Au Arg Pro %&r Asn Au 65 70 75
80 Tyr Tyr Met Asn Asn Thr Qu Pro Leu Cys Gu Al a

1@ uGQ ¥ BheLyBl e cin Thr Ala Ala Gin Arg Ala Met Met Asp
225 230 235 240

Gln Val Arg Glu Gly Arg Asn Pro Gly Asn Ala Glu Ile Glu Asp Leu
245 : 250 255

Ile Phe Leu Ala Arg Ser Ala Leu Ile heu Arg Gly Ser Val Ala His
260 265 . 270

Lys Ser Cys Leu Pro Ala Cys Val Tyr Gly Leu Ala Val Thr Ser Gly
275 280 285

Tyr Asp Phe Glu Lys Glu Gly Tyr Ser Leu Val Gly Ile Asp Pro Phe
290 295 300

Lys Leu Leu Gln Asn Ser Gln Ile Phe Ser Leu Ile Arg Pro Lys Glu
305 : 310 315 320

Asn Pro Ala His Lys Ser Gln Leu Val Trp Met Ala Cys His Ser Ala
© 325 330 335

Ala Phe Glu Asp Leu Arxg Val Leu Asn Phe Ile Arg Gly Thr Lys Val
340 345 350

Ile Pro Arg Gly Gln Leu Thr Thr Arg Gly Val Gin Ile Ala Ser Asn
355 360 365

Glu Asn Met Glu Thr Ile Asp Ser Ser Thr Leu Glu Leu Arg Ser Lys



SO GO SV SOV

85 90 95 Pro Phe Ser

Lys Asp Asn Ay Ile Arg Ile Ay

Ser Arg Ay H's Val 100 105 110 Phe Val Ile Arg Qu
Pro Phe Val Ser Cys Ser Pro Ser Qu Cys Arg 115 120
125 Thr Phe Phe Leu Thr A n Ay Ser Leu Leu Asn Asp
Lys H's Ser Asn 130 135 140 dy Thr Val Lys Asp Arg
Ser Pro Tyr Arg Thr Leu Met Ser Val Lys 145 150 155
160 Ile dy An Ser Pro Asn Val Tyr G n Ala Arg Phe
Gu Ser Val Ala 165 170 175 72rp Ser Ala Thr Al a Cys
Hs Asp Gy Lys Lys Trp Met Thr Val Gy 180 185 190
76 3Mal Thr Ay Pra’sAsp Asn G n A® |Ile Ala Val Val
Asn Tyr Ay @y 195 200 205 Val Pro Val Asp Ile lle
T . e 22 5 220
A e AR L Rt v e
Trp Val Met 225 230 235 240 Thr Asp Ay Pro Ala Asn

|| e Phe

Al a 245 250 255

Ty se/—r\s‘g‘]lad3 vé Z\g“ I)\%Ferl 'e @“ e Thr'I'ghre A&p 1M BoSEP Phe
Asn Gly Gy 260 265 2'70 His Ile u Gu Cys Ser Cys

Tyr

EFsha BaRls Ashapr

Val
Ay

Cys
Ay

Pro Asn G u GI%l Val du Cys 275 280
e

285

Ile

Mth’f‘laAélr? Aeg protvte Leu

e 2 295 300 Serg%r Asp Leu Sef Tyr Thr Val
Tyr Leu Cys Ala Gy Ile Pro 305 310 315 320 Thr
?ks-"pGIFhialYPi*@ Arrgsd srier AgptiBeslvd e F!hzeAfﬁhllﬁetGﬁevL Ser
Thf*°325 330 335 & Pro Leu dy*B&sn Lys Ay Tyr
Val. Lys Gy Phe Ay Phe Arg 340 345 350

Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val
450 455 ; 460

Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe

465

470 475

Met Sexr Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu

485 490 495

Asp Ser

<210>
<211>
<212>
<213>

<220>
<221>
222>

<400>

27

1410

DNA

Influenza virus

cos
(1)..(1410)

27

atg aat cca aat caa aag ata ata aca att gga ttt gca tca ttg
Met Asn Pro Asn Gln Lys Ile Ile Thr Ile Gly Phe Ala Ser Leu

1

ata tta atc att aat gtc att ctc cat gta gtc agc att ata gta
Ile Leu Ile Ile Asn Val Ile Leu His Val Val Ser Ile Ile Val

20 25 30

gta ctg gtc ctc aat aac aat aga aca gat ctg aac tgc aaa ggg

Phe

Asp
480

Phe

999
Gly

aca
Thr

acg

48

96

144



Gn dy Thr Asp Val Trp Ala Gy Arg Thr Ile Her Arg
Thr Ser Arg 355 360 365 Her Ay Phe Au lle Ile Lys
Ile Arg Asn Ay Trp Thr G n Asn Ser 370 375 380 Lys
Asp Gnlle Arg Arg dn Val Ile Ile Asp Asp Pro Asn
Trp Ser 385 390 395 400 dy Tyr Her Gy Ser Phe Thr
Leu Pro Val Qu Leu Thr Lys Lys Ay
................... 77 405 410 415 Cys Leu Val Pro
Cys Phe Trp Val Au Met Ile Brg Ay Lys Pro Gu 420
425 430 G u Thr Thr Ile Trp Thr Ser Ser Her Ser Ile
Vyjakenip! €55 PeR PVAP” 435 ﬁs Tﬁﬂésﬂﬂf?)“ AR YHE By T e Ala
Ser Trp Her Trp H's pGIyAIaIIeieuP 450 455
a@6Qt 2 E&E g Rad lagt ASP aky grtdMata 46D gdo/ Qaa €21 @2t 282 <211292
19821 &2d 2xu DNAA<R EB> ThniVhu@ng Jal iChugys P20k €291> CDS
<299> (1)..(756) 32400> 29 atg agf ctt cta acc gag gtc
t%ﬁ@a@%gt Lac a gé‘facgfa@c LCE Al GrObAy GER A8 tcMabhe 385 Leuzqo
Wyrl AEn @htl s¥alrn Qe Th t¥yn1d/ahu bey pSeiset lhen Vab Pro 1
65 10 15 tca ggeé ccc ctc aaa géc gag atc gcgB®ag aga

tc tt 96 er. C Au
T §nee on ok dcl sl e B i haea iy

aag aac accsgat Ctt gag gCQOCtC atg gaa tgg cta aag
aca144 AIaGI LsAsnThr AspLeuGIuAIaLeul\/la\i'3
lEttTIt E g;&i a ata cga ggg tecg aga ggc 36
¥s A

Pro y Ile Arg Ile Gly Ser Arg Gly His Val
100 105 110
ttt gtg ata aga gaa cct ttt gta tca tgt tecg ccc tca.gaa tgt aga 384
Phe Val Ile Arg Glu Pro Phe Val Ser Cys Ser Pro Ser Glu Cys Axg
115 120 o 125
acc ttt tte ctc aca cag gge teca tta ctc aat gac aaa cat tct aac 432
Thr Phe Phe Leu Thr Gln Gly Ser Leu Leu Asn Asp Lys His Ser Asn
130 135 140
ggc aca gta aag gac cga agt ccg tat agg act ttg atg agt gtc aaa 480
Gly Thr Val Lys Asp Arg Ser Pro Tyr Brg Thr Leu Met Ser Val Lys
145 150 155 160
ata ggg caa tca cct aat gta tat caa gct agg ttt gaa teg gtg gea 528
Ile Gly Gln Ser Pro Asn Val Tyr Gln Ala Arg Phe Glu Ser Val Ala
165 170 175
tgg tca.gca aca gca tge cat gat gga aaa aaa tgg atg aca gtt gga 576
Trp Ser Ala Thr Ala Cys His Asp Gly Lys Lys Trp Met Thr Val Gly
180 185 190
gtc aca ggg ccc gac aat caa gca att gca gta gtg aac tat gga ggt 624
Val Thr Gly Pro Asp Asn Gln Ala Ile Ala Val Val Asn Tyr Gly Gly
195 200 205
gtt ccg gtt gat att att aat tca tgg gca ggg gat att tta aga acc 672
Val Pro Val Asp Ile Ile Asn Sexr Trp Ala Gly Asp Ile Leu Arg Thr
210 215 220
caa gaa tca tca tgc acc tgc att aaa gga gac tgt tat tgg gta atg 720
Gln Glu Ser Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Trp Val Met
225 230 235 240
act gat gga ccg gca aat agg caa gct aaa tat agg ata ttc aaa gca 768

Thr Asp Gly Pro Ala Asn Arg Gln Ala Lys Tyr Arg Ile Phe Lys Ala
245 250 255



35 40 45 aga cca atc ctg tca cct ctg act aaa ggg att
tta gga ttt gta ttc 192 Arg Pro Ile Leu Ser Pro Leu
Thr Lys Ay Ile Leu Ay Phe Val Phe 50 55 60 acg ctc
acc gtg ccc agt gag cga gga ctg cag cgt aga cgc ttt
gtc 240 Thr Leu Thr Val Pro Ser Qu Arg Ay Leu Gn
Arg Arg Arg Phe Val 65 70 75 80 <caa aat gcc ctt agt
gga aac gga gat cca aac aac7atg gac aga gca 288 dn
Asn Ala Leu Ser Ay Asn Ay Asp Pro Asn Asn Met Asp.
adAl GptAld 8 80 95 Pt emgaaa ghptbantagy @agectdsaaaa &#ga
Lygamepratlay Zrgavalt Blec@ty @@gT chr336 S8 Ph?/al}sgL‘i)é’ Heu Tyr
Arg Lys t%¥®u Lys Arg d u*Pl e Thr Phe HY @y Ala 100
cakOaldd) o-388:088 GtJtHCoLifs AYCydhadaglg RGLePIt gl
HiGl Bleg@Im @@CCisgeerat:g B84rrol s @uuclValys Aad ®eucySer Tyr
Ser TH® Ay Ala Leu #M% Ser Cys Met?®%15 120 125 gga
cte ate tac, a g t.@cq gaa gt g2
ggct i&g 2‘5§2A§1 Y o ggb ﬁT%E n%érgel\&ﬁa%%ynzhr Val
The9oThr €] u Val Atea Phe 130 135 I®0 ggc ctg gta tgc

cc acat aa ca att %Se/‘t;atgact t cg % c%a 480960
Mark
? Arg e1450150 %5 6t C

$i6t cac agg caga:a)tg gtg
aca %g% %gc aa;: %cﬁ% tta atc atg catggﬁaa 51292 Ser ngo%a
t 2agapg o?erfe g H

T’(ﬁ g:plgg T7osE78Y %lléchsﬁ’ 5 % nAél ﬁ{it a’gee @sgﬁ;aa cag
atg 576 agt acc acg get aaa gcc Asn Arg Met Val Leu
adN actSerg Jdwr adFheaapbae Ly gl gtaMete @tutt@ gpoMeitt <80 1859
se98° fradyolent by &gt af e iy b"éa‘”@c'ﬁ‘egﬁ Yt g gag
gtt get agt agg 624 AIaGIySer Ser uGn Ala Ala
M YgAba Bt ol@ tggVadc AdaaafercaAsg dR5a208:-t1205 get agylod
Gbaglxaﬁfg YtravVda§rrgde a%zgl‘-la?gahra&? gt “gga‘ra?f 8% cct
agc 67

tca gga ttc gaa ata ata aaa atc agg aat ggt tgg aca cag aac agt 1152
Ser Gly Phe Glu Ile Ile Lys Ile Arg Asn Gly Trp Thr Gln Asn Ser
© 370 375 380
aaa gac caa atc agg agg caa gtg att atc gat gac cca aat tgg tca 1200
‘Lys Asp Gln Ile Arg Arg Gln Val Ile Ile Asp Asp Pro Asn Trp Ser
385 390 395 400
gga tat age ggt tect ttc aca ttg ccg gtt gaa cta aca aaa aag gga 1248
Gly Tyr Ser Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys Gly
405 . 410 415
tgt ttg gtc ccc tgt tte tgg gtt gaa atg att aga ggt aza cct gaa 1296
Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys Pro Glu
420 425 430
gaa aca aca ata tgg acc tct agc agec tec att gtg atg tgt gga gta 1344
Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys Gly Val
435 440 445
gat cat aaa att gecc agt tgg tca tgg cac gat gga gct att ctt ccc 1392
Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu FPro
450 455 C 460
ttt gac atc gat‘aag atg 1410

Phe Asp Ile Asp Lys Met
465 470



Ala Arg Gn Met Val Gn Ala Met Arg Thr Ile Ay Thr
Hs Pro Ser 210 215 220 tcc agt gcc ggt ttg aaa gat
gat ctc ctt gaa aat tta cag gcc tac 720 Ser Ser Al a
Gy Leu Lys Asp Asp Leu Leu G u Asn Leu G n Al a Tyr
225 230 235 240 cag aaa cgg atg gga gtg caa atg cag
cga ttc aag tgatcctctc 766 Gn Lys Arg Met Ay Val
Gn Mt Adn Arg Phe Lys 245 250 gttattgcag caagt at cat
tgggatcttg cacttgatat tgtggastct tgatcgtctt 826
ttcttcaaat tcatttatcg tcgccttaaa tacgggttga aaagagggcc
ttctacggaa 886 ggagtacctg agtctat gag ggaagaat at
gcaggaac agcagaatgc tgtggatgct 946 gacgatggtc
<2 gﬂﬁ tcaa catagagctg gagtaa 982 <210> 30 <211> 252
>12?RTPRT <213> Influenza virus <400> 30 79 Mt Ser
<2lmu Letiuebhs v&us Val A u Thr Tyr Val Leu Ser |le lal
Pro 1510 Ser Ay Pro Leu Lys Ala Qu Ile Ala @n
<%APy thu G u Asp Val Phe 20 25 30 Ala Ay Lys Asn Thx
Me%S&nL@u hlciAl rsle Met i@ weTey trelribysrTin @5 40 45
1Arg Pro IlesLeu Ser Pro LetP Thr Lys Ay I¥e Leu Gy
Phe Val Phe 50 55 60 Thr Leu Thr Val Pro Ser Qu Arg
118 Q/euLﬁlé G . Ar gL, ARG ALOy RN 18l s8511201185va1Grr Asn Al a
- Leu Ser 4dy Asn Gy Asp2fro Asn Asn Meto Asp Arg Ala 85
90 95 Val Lys Leu Tyr Arg Lys Leu Lys Arg Qu Ile Thr
Phe H 0,10 S VAl €U Ser
"&f‘y]f‘*"H!’E“S'L tFs ﬁS“A%Sg‘ Ziégug)hrlég’sgér{‘ Asgsf&d\/bgl ﬂﬁsﬂrlzo 125

Ile Ile Brg Glu Tyr Asn Glu Thr Val Arg Val Glu Lys Ile Thr Gln
50 55 60

Trp Tyr Asn Thr Ser Thx Ile Lys Tyr Ile Glu Arg Pro Ser Asn Glu
65 70 75 80

Tyr Tyr Met Asn Asn Thr Glu Pro Leu Cys Glu Ala Gln Gly Phe Ala
85 90 95

Pro Phe Ser Lys Asp Asn Gly Ile Arg Ile Gly Ser Arg Gly His Val
100 105 110

Phe Val Ile Arg Glu Pro Phe Val Ser Cys Ser Pro Ser Glu Cys Arg
115 120 125

Thr Phe Phe Leu Thr Gln Gly Ser Leu Leu Asn Asp Lys His Ser Asn
130 . 135 140

Gly Thr val Lys Asp Arg Ser Pro Tyr Arg Thr Leu Met Ser Val Lys
145 150 155 160

Ile Gly Gln Ser Pro Asn Val Tyr Gln Ala Arg Phe Glu Ser Val Ala
165 170 175

Trp Ser Ala Thr Ala Cys His Asp Gly Lys Lys Trp Met Thr Val Gly
180 185 130



. Ala

Leu

Al a

Gn

Hi s

H s

Thr

Sex

Arg

Thr

Al a

Tyr

Ile Tyr Asn Arg Met Gy Thr Val Thr Thr GQu
Phe 130 135 140 dvy Leu Val Cys Ala Thr Cys
Ile Ala Asp Ser dn Hs 1Arg 60 145 150 155
Arg G@n Met Val Thr Thr Thr Asn Pro Leu Ile
GQu 165 170 175 Asn Arg Met Val Leu Ala Ser
Ala Lys Ala Met Gu G@n Met 180 185 190 Ala
Ser Qu Gn Ala Ala Ju Ala Met Ju Val A a
195 200 205 Ala Argy& n Met Val G n Ala Mt
Ile Ay Thr H's Pro Ser 210 215 220 SO Ser
Gy Leu Lys Asp Asp Leu Leu Qu Asn Leu @n
225 230 235 240 dn Lys Arg Met Ay Val dn

WhtThe RY Arg PRePshyF 248 HgRla iz (51 IEn Iy Ly 1498

<212> 'BRA <213> Infl ®Aza virus <2203 <221> CDS <222>
(1)..(1698) <400> 31 atg aag aca acc att att ttg ata
b pretigl ace matilkggngee tracrlagily 48p Metieb\yrsg The Thr

Il e€Ple Leu Ile Le¥’Leu Thr His T2p Ala Tyr Ser 1 5 10
caa aac cca atc agt gac aac aac aca gcc aca ctg
digtciGtgrgga gacrnboys @18 1As siPrmp ldve Serr-Aspr Asn Asn
ZPAar Ala Thr Lew3Cys Leu Ay Hix520 25 30 cat24gca gta
gca aat gga aca ttg gta aaa aca ata agt gat gat caa

15

Ser

Lys

His

Ile

Ser

305

Thr

Sex

Gln

Ser

Lys

385

Gly

Asp

Ile

Cys

290

Sexr

Asp

Pro

Gly

Gly

370

Asp

Tyr

P

Gly

Glu

275

Arg

Asp

Thr

Leu

Thr

355

Phe

Gln

Ser

‘I:liﬂ'%xsgsl_ﬁnl§ Eétqzkéés{ﬁ!lsn&lra Cﬁﬁr}klg I_XIS T’IQ/E Alrgl"klyq:lhe LI_¥§ A-[Qr I l €

Asp 250 255

Arg Val Ile Gly Gln Thr Asp. Ile Ser Phe Asn Gly Gly
260 265 270

Glu Cys Ser Cys Tyr Pro Asn Glu Gly bLys Val Glu Cys
280 285

Asp Asn Trp Thr Gly Thr Asn Arg Pro Ile Leu Val Ile
295 300

Leu Ser Tyr Thr Val Gly Tyr Leu Cys Ala Gly Ile Pro
310 315 320

Pro Axrg Gly Glu Asp Ser Gln Phe Thr Gly Ser Cys Thr
325 330 335

Gly Asn Lys Gly Tyr Gly Val Lys Gly Phe Gly Phe Arg
340 345 350

Asp Val Trp Ala Gly Arg Thr TIle Ser Arg Thr Ser Arg
360 365

Glu Ile Ile Lys Ile Arg Asn Gly Trp Thr Glp Asn Ser
375 380

Ile Arg Arg Gln Val Ile Ile Asp Asp Pro Asn Trp Ser
330 395 400

Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys Gly




35 40 45 att gag gtg aca aat get aca'gaa tta gtt. cag
c att tca atg ggg 192 Ile du Vval Thr Asn Ala Thr
u Leu
C aac
a 240
y Arg
a gga
e Asp
n Tyr
e age
elle

t t t at t
ClyCCeu Vafg%; éc%s'l%%‘ V.T..t[ r42 8t .gl.[?}g Aﬁg Gl?%a Cg C cga
Al a Ser

ag
a
tg
acC
a
et
I
G
ag
Ph

s

Val Gn Ser lie Ser Mt Ay 50 55 60 aaa ata
aaa tca tat aga att eta gat gga aga aat tgc
Lys Ile Cys Asn Lys Ser Tyr Arg Ile Leu Asp
Asn Cys Thr 65 70 75 80 tta ata gat gca atg
gac ccc cac tgt gac gcc ttt cag tat 288 Leu
Ala Met Leu Gy Asp Pyo His Cys Asp Al a Phe
85 90 95 gag agt tgg gac ctc ttt ata gaa aga
get shtCc age aat tgu1336 A u Ser Tknp Asp Leu
G u Arg Ser Ser Ala Phe Ser Asn Cys 100 105

Sp Tyr
Leu Arg Ser Ile Val Ala 115 120 125 tcc tca

a aca ttg gaa ttc aca gca ga gga ttc aca t%? aca

{Thg.gor 140 1YBdPr Py ?Ersetéﬁr & PhdieTIY° Aty
Phe THF Trp Thr Ay i

ud@y
135 140 81 'gtc act caa aac

gga aga agt gga gcc tgc aaa agg gga tca gcc gat 480
AyalHighys Gla AAsrﬁ;eG%p Ary T8eriigagr Aty A0yt ysu Arg Gy

Ser'>N a Asp 145 150°

155 160 agt “Pc ttt agc cga ctg

aat tgg cta aca aaa tct gga agc tct tac 528 .Ser Phe
rRhasbane Asg theweAsn Trp Leu Thr Lys Ser Ay Ser Ser
r 165.170 17879ccc aca ttg aat gtg aca atg cct aac

4$¥

aat

IS

<2906

<
%%egr;

at

S

aaa aat ttc gac aag cta 576 Pro Thr Leu Asn Val
Mt Pro Asn Asn Lys Asn Phe Asp Lys Leu 180 185
#8ac atc tgg ggg att cat cac ccg agc tca aat caa
cDé‘ ,aca aaa 624 Tyr Ile Trp Ay Ile Hs His Pro

FR8H BW°G u G n Thr Lys 195 200 205 ttg tac

C caa gaa tca gga cga gta aca gtc tca aca aaa aga

<400>
atg agt ctt
Met Ser Leu

1
tca

Ser

gca
Ala

aga
Arg

acg
Thr
65

caa
Gln

gta

gge
Gly

999
Gly

cca
Pro
50

ctc
Leu

aat
Asn

daaa

cce
Pro

aag
Lys
35

ate
Ile

acc
Thr

gce
Ala

ctg

g 672 Leu Tyr Ile Gn Glu Ser Ay Arg Val Thr Val
'Fﬁf Lys;,Arg Ser

29

cta acc gag gtc gaa acg tac gtt ctc tct atc gta cca 48
Leu Thr Glu Val Glu Thr Tyr Val Leu Sexr Ile Val Pro

ctc aaa gecc gag atc gcg cag aga ctt gaa gat gtc ttt 96
Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 i 25 30

aac acc gat ctt gag gca ctc atg gaa tgg cta aag aca 144
Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu.Lys Thr
40 45

ctg tca cct ctg act aaa ggg att tta gga ttt gta ttc 192
Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe
55 60

gtg ccc agt gag cga gga ctg cag cgt aga cgc ttt gtc 240
Val Pro Ser Glu Arg Gly Leu Gln Arg Arg Arg Phe Val
70 75 80

ctt agt gga aac gga gat cca aac aac atg gac aga gca 288
Leu Ser Gly Asn Gly Asp Pro Asn Asn Met Asp Arg Ala
85 . 90 95

tac agg aag ctt aaa aga gaa ata aca ttc cat ggg gca 336



210 215 220 caa caa aca ata atc cct aac atc gga tct
aga ccg ttg gtc aga ggt 720 Gn Gn Thr Ile Ille Pro
Asn Ile Ay Ser Arg Pro Leu Val Arg Gy 225 230 235
240 caa tca ggc agg ata agc ata tac tgg acc att gta
aaa cct gga gat 768 Gn Ser Gy Arg Ile Ser Ile Tyr
Trp Thr Ile Val Lys Pro Gy Asp 245 250 255 atc cta
atg ata aac agt aat ggc aac tta gtt gca ccg cgg gga
tat 816 Ile Leu Met Ile Asn Ber Asn Gy Asn Leu Val
Ala Pro Arg Gy Tyr 260 265 270 ¢ttt aaa ttg aaa aca
g9y 1@aacager hed Lgt acatigs aga cledlgdbr gha fet 618642 Phe
Lys Leu Ly8®Thr Gy Lys S8 Ser Val Met 1)5\?9 Ser Asp
Val Pro 275 280 28 Qac Bt Gl Qs QLY bk gQRBg L gt 384
st gt 4 Bl il M At Wl i s
Val Serizdu Cys Ile TheePro Asn Gy SéY Ile Ser 290

295 300 aac gac aag cca ttc caa aat gtg aac.aga, gtt
68 FRCGE i Epatoel B s s B dLPlE G asn'”
a

¥ 3B8n Lys Val Thrsdyr Gy Lys Opso305 310 315 320
cce Cgag tat %Igggzgg rggag Z:aa%@%gtglcttggﬁagg%gﬁgccgjﬁct 480

g @Argftadge : gj\ r Medhr Leu
T3 Tl P T gy AT ARG 3521360 S0 T Ad ota coa
gaa aag caa acc aga gga atc ttt gga gca ata gcg gga
1356eacAmn NalatPravs Gow dey oG meTiar HAp ptE g2 1928 Phe G y28
Alea ﬂiISeArAIG&“%‘zg i (Fra 45 5o AP et 'gad ddg. ggc tgg
gaa gga atg d gat ggg tgg Yat ggg ttc 1104 Phe lle
Qad AsnetQigta Tiep dok gl apc Ml ddalaaAsgpc Gty ghppadyate@ y 576
Phe 82 3551360 B65-cdartBr Cadvadettt Yad'§d8 aca
ggg caa get’®gca gat cta azag agc 1152 Arg Tyr G n Asn
S;%r‘r§ g&utf 3t TRE GV talagd AedatbsPglet doysagBergg370 624
3 Osef metcloaangoa Pecclataget Vagd/2atilaatr Ayga aag
tta aaci®dga gtg att 1249 Thr A n A Z%la lle Asp A n
léc 4§%HC;§ ;égL@éé JESLEdQSJLgAgéa ;éalatk|§%g acc cac cct agc 672

Ala Arg Gln Met Val Gln Ala Met Arg Thr Ile Gly Thr His Pro Ser

. 210 215 220
tce agt gcc ggt ttg aaa gat gat ctc ctt gaa aat tta cag gcc tac 720
Ser Ser Ala Gly Leu Lys Asp Asp Leu Leu Glu Asn Leu Gln Ala Tyr
225 : - 230 235 240
cag aaa cgg atg gga gtg caa atg cag cga ttc aag tgatcctctce 766
Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys
245 250

gttattgcag caagtatcat tgggatcttg cacttgatat tgtggattct tgatcgtett B26
ttckttcaaat tcatttatcg tcgccttaaa tacgggttga aaagagggee ttctacggaa 886
ggagtacctg agtctatgag ggaagaatat cggcaggaac agcagaatge tgtggatgtt 946
gacgatggtc attttgtcaa catagagctg gagtaa ) 982
<210> 30

<211> 252

<212> PRT

<213> 1Influenza virus

<400> 30



385 390 395 400 gaa aga acc aat gag aaa ttc cat caa
ata gag aag gaa ttc tca gaa 1248 Qu Arg Thr Asn Qu
Lys Phe Hs Gn lIle Au Lys Au Phe Ser du 405 410
415 (¢gta gaa gga aga att cag gac ttg gag aaa tat gta
gaa gac acc aaa 1296 Val Qu dy Arglle @n Asp Leu
G u Lys Tyr Val Qu Asp Thr Lys 420 425 430 ata gac
cta tgg tcc tac aat gca gaa jtg ctg gtg get cta gaa
aat 1344 Ile Asp Leu Trp Ser” Tyr Asn Ala G u Leu Leu
Val Ala Leu A u Asn 435 44Q 445 gac
it donem ot T AYA 410 AALIASE CTATEt ¢ Den 1302° Gin
'His Thr Ile’Asp Leu Thr Asp Ala G u Met Asn Lys Leu
Phe d u 450 455 460 aag act aga cgc ca tta aga gaa
S8Aclyeac %Pala Lgaélaty gia @ﬁl‘gg‘é‘? tau6 ZERSPTRTS Arg Arg
G n Leu g Gu Asn Ala u Asp et dy Ay Gy 465
470 475 480 tgt ttc aag att tac cac aaa tgt gat aat
2951} U9s akit Tggash cau Fa Al488v ey $1PHer LS MWE €™ Tyr Hi s
Lys OpS Asp Asn Ala @fs Ile Ay Ser ‘Ple 485 490 495
aga act ggg aca tat gac cat tac ata tac aga gat gaa
953,14 t8: 236 515380 1AL gnThiys Gry fThrLeTyiy Asp VRk hTyr |1 e
TyrsoArg Asp G u Alsa Leu Asn 500 305 510 aac cga ttt
cag atc aaa ggt gta gag ttg aaa tca ggc tac aaa gat
1584 By R |l &, L%s &hYar¥alg G-y dhewabys Ser
:@ryl’elf‘yfr%%r&ygr%gp%gf?ughzr %55 t g atg ctg tgg &t tca
ttc gcc ata tca tgc ttc tta att tgc gtt 1632 Trp lle
Leu Trp Ile Ser Phe Ala |le Ser heyLelgldig Cys
%IASSSISMSIZ?S ﬁﬁOGldtlfsnélllg ‘i?gﬁﬁgé’% tq{sg bljzj:{gtA gtgsgt gg get

tgc caa aaa ggc aac atc aga 1680 Val Leu Lou Ay Phe
Ile Met Trp Ala Cys A n L

s d nlle Arg 5 550
BGHELYS6EREY ?ggc“éa‘cysaltetu It’yﬁc’i‘ge/gt T %15%9%»@ Ss&,Ksﬁlél l e Cys
Il e 565

Lys Giu val Ala Leu Ser Tyr Ser Thr Gly Ala Leu Ala Ser Cys Met
1158 120 125

Gly Leu Ile Tyr Asn Arg Met Gly Thr val Thr Thr Glu val Ala Phe
130 135 140

Gly Leu Val Cys Ala Thr Cys Glu Gln Ile Ala Asp Ser Gln His Axg
145 150 155 160

Ser His Arg Gln Met val Thr Thr Thr Asp Pxo Leu Ile Arg His Glu
165 170 175

Asn Arg Met Val Leu Ala Ser Thr Thr Ala Lys Ala Met Glu Gln Met
180 185 190

Ala Gly Ser Ser Glu Gln Ala Ala Glu Ala Met Glu Val Ala Ser Arg
195 200 205

Ala Arg Gln Met Val Gln Ala Met Arg Thr Ile Gly Thr His Pro Ser
210 215 220



83 <210> 32 <211> 565 <212> PRT <213> | nfl uenza
~virus <400> 32 Met Lys Thr Thr Ile Ile Leu Ile Leu
Leu Thr Hi's Trp Ala Tyr Ser 1 5 10 15 dn Asn Pro
Ile Ser Asp Asn Asn Thr Ala Thr Leu Cys Leu Ay H's 20
25 30 Hs Ala Val Ala Asn Ay Thr Leu Val Lys Thr Ile
Ser Asp Asp A n 35 40 45 1le Gu Val Thr Asn Ala Thr
GQu Leu Val Gn Ser Ile Ser Met Ay 50 55 60 Lys Ile
Cys Asn Lys Ser Tyr Arg Ile %eu Asp Ay Arg Asn Cys
Thr 65 70 75 80 LeuIIeAspAIa Met Leu Gy Asp Pro

Ala Phe @ n Tyr er Trp As
%&egﬁ‘éa FTD 1th fumpee S LG REL Pife P8 F R &5 | 100"
5 110 Tyr Pro Tyr Asp lle Pro Asp Tyr Ala Set Leu
Arg Ser Ile Val Ala 115 120 125 Ser Ser Gy Thr Leu
C@ ByPHed TRY CA J2 oL @Ry SPhérTRre F¥Yp Thr Ay 130 135
140 Val ThA'Q n Asn Ay Alzé Ser Ay Ala Cys Lys Arg
Gy Ser Ala Asp 145 150 155 160 Ser Phe Phe Ser Arg
<key A8n Trp Leu Thr Lys Ser Ay Ser Ser Tyr 165 170
373 % Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn
<E’h@ ,%,plulexzsa leys, 180 185 190 84 Tyr Ile Trp Ay lle
Hs Hs Pro Ser Ser Asn Gn Au G@n Thr Lys 195 200
205 Leu Tyr Ile dn Gu Ser Ay Arg Val Thr Val Ser

SHE Lys Arg ser

<222> (1}..(1698)

<400> 31
atg aag aca acc att att ttg ata cta ctg acc cat tgg gcc tac agt 48
Met Lys Thr Thr Ile Ile Leu Ile Leu Leu Thr His Trp Ala Tyr Ser
1 5 - 10 15
caa aac cca atc agt gac aac aac aca gcc aca ctg tgt ctg gga cac 96
Gln Asn Pro Ile Ser Asp Asn Asn Thr Ala Thr Leu Cys Leu Gly His
: 20 25 30
cat gca gta gca aat gga aca ttg gta aaa aca ata agt gat gat caa 144
His Ala Val Ala Asn Gly Thr Leu Val Lys Thr Ile Ser Asp Asp Gln
35 40 45
att gag gtg aca aat gct aca‘gaa tta gtt cag agc att tca atg ggg 192
Ile Glu Val Thr Asn Ala Thr Glu Leu Val Gln Ser Ile Ser Met Gly
50 55 60
aaa ata tgc aac aaa tca tat aga att cta gat gga aga aat tgc aca 240
Lys Ile Cys Asn Lys Ser Tyr Arg Ile Leu Asp Gly Arg Asn Cys Thr
65 70 75 80
tta ata gat gca atg cta gga gac ccc cac tgt gac gee ttt cag tat 288
Leu Ile Asp Ala Met Leu Gly Asp Pro His Cys Asp Ala Phe Gln Tyr
85 . %0 95
gag agt tgg gac ctc ttt ata gaa aga agc ‘agc gct ttc agc aat tgc 336
Glu Ser Trp Asp Leu Phe Ile Glu Arg Ser Ser Ala Phe Ser Asn Cys
100 105 . 110
tac cca tat gac atc cct gac tat gca tcg ctc cga tec att gta gea 384
Tyr Pro Tyr Asp Ile Pro Asp Tyr Ala Ser Leu Arg Ser Ile Val Ala
115 120 125
tce tca gga aca ttg gaa ttc aca gca gag gga ttc aca tgg aca ggt 432

Ser Ser Gly Thr Leu Glu Phe Thr Ala Glu Gly Phe Thr Trp Thr Gly
130 135 140



210 215 220 An dn Thr Ile lle Pro Asn Ile Gy Ser

Arg Pro Leu Val Arg @y 225 230 235 240 dn Ser Gy
Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Ay Asp

245 250 255 1le Leu Met Ile Asn Ser Asn Ay Asn Leu
Val Ala Pro Arg Ay Tyr 260 265 270 Phe Lys Leu Lys
Thr.dy Lys Sex Ser Val Met Arg Ser Asp Val Pro 275
280 285 1le Asp Ile Cys Val Ser Qu Cys Ile Thr Pro
Asn Gly Ser Ile Sex 290 295 308! Asn Asp Lys Pro Phe
G n VaI Asn Lys Val Thr Tyr Gly Lys Cys 305 310

AseTe :gé'sz%%” Ak i B e ti!

g Gly i5e Phe yAIallslse Ala Gy 3460345
350tPhe1I(gIte Gu A(fs)tnCaSI:§ p Gu Ay l\/bt VaI tA§ Ay
Tr y29PHE2 455 6 g 5“ L? 5.S6F du
e%’}rW Ty aHIAcA e“ L6y Lys Ser 370 1395 %80

Thr dn Ala Ala IIe Asp Gln IIe Asn Ay Lys Leu Asn

Ar grcViada {tlienat 385 880:t395 400 aag 232 &g TFArd2ASRI @8 Lys 7
PheroHis Jelrbop| B A 1)@ 1T PB MR8 = 405 4107215 85
Val Qu GIy B\rg Ile Gn Asp Leu Au Lys Tyr Val du
AS&cTi'H'c ’J.quSggQZaQ:t% &30ccql dge A8 hak elaa Taep ﬁerac&'waAsn 624
Al wrGs trewslivelie\ils Mlsabroeisr GRu 8P 438 #aF 448°G n
His Thr e Asp Leu Thr®%sp Ala G u l\/b2t Asn Lys Leu
PhgtcheH: t4i5<ga4§5 é(:@oggaLNgS g-EQradQ\rc_gcArcg £aMabedgaAgg G U 672

AseuAt 2§_ao BleUc1ASE uMair @Iyym@ ¥al Ghy Va&G‘%g@@ WEhrr4808*

caa caa aca ata atc cct aac atc gga tect aga ccg ttg gtc aga ggt 720
Gln Gln Thr Ile Ile Pro Asn Ile Gly Ser Arg Pro Leu Val Arg Gly
225 230 235 240

caa tca ggc agg ata agc ata tac tgg acc att-gta aaa cct gga gat 768
Gln Ser Gly Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly Asp
245 250 255

atc cta atg ata aac agt aat ggc aac tta gtt gca ccg cgg gg9a tat 816
Ile Leu Met Tle Asn Ser Asn Gly Asn Leu Val Ala Pro Arg Gly Tyr
260 265 270

ttt aaa ttg aaa aca ggg aaa agc tct gta atg aga tca gat gta ccc 864
Phe Lys Leu Lys Thr Gly Lys Ser Ser Val Met Arg Ser Asp Val Pro
275 280 285

ata gac att tgt gtg tct gaa tgt att aca cca aat gga agc atc tcce 912
Ile Asp Ile Cys Val Ser Glu Cys Ile Thr Pro Asn Gly Ser Ile Ser
290 295 300

aac gac aag cca ttc caa aat gtg aac aaa gtt aca tat gga aaa tgc 960
‘Asn Bsp Lys Pro Phe Gln Asn Val Asn Lys Val Thr Tyr Gly Lys Cys
305 310 315 320

ccc aag tat atc agg caa aac act tta aag ctg gcc act ggg atg agg 1008
Pro Lys Tyr Ile Arg Gln Asn Thr Leu Lys Leu Ala Thr Gly Met Arg
325 330 335

aat gta cca gaa aag caa acc aga gga atc ttt gga gca ata geg gga 1056
Asn Val Pro Glu Lys Gln Thr Arg Gly Ile Phe Gly Ala Ile Ala Gly
340 345 ) 350

tte atc gaa aac ggc tgg gaa gga atg gtt gat ggg tgg tat ggg ttc 1104
Phe Tle Glu Asn Gly Trp Glu Gly Met Val Asp Gly Trp Tyr Gly Phe



Cys Phe Lys Ile Tyr Hs Lys Cys Asp Asn Ala Cys lle
Gy Ser Ile 485 490 495 Arg Thr Ay Thr Tyr Asp His
Tyr Ile Tyr Arg Asp Qu Ala Leu Asn 500 505 510 Asn
Arg Phe Gn Ile Lys Gly Val GQu Leu Lys Ser Ay Tyr
Lys Asp 515 520 525 Trp Ile Leu Trp Ile Ser Phe Al a
Ile Ser Cys Phe Leu Ile Cys Val 530 535 540 Val Leu
Leu Ay Phe Ile Met Trp Ala Cys @ n Lys Ay Asn lle
Arg 545 550 555 560 Cys A8h Ile Cys Ile 565 <210>
33 <211> 549 <212> PRT <213> Influenza virus <400>
33 G#°Asn Pro Ile S dy Asn Asn fir Ala Thr Leu Cys
E’ tQaX aul Stct: a§ ;cé I Sia YR \é§| a@‘lcﬁapa% y Thlrl'52
SHISTIRY R YT i S S nAAJfap 25 MR sp O Sy S T
Garoval Thr Asn Al7a Thr GQu Leu 38l Gn Ser Ile Ser

l\/thIc¥3§:a404Sa}%é hyg%.gAsnLysSet 'QéArOO

Elc,ein E@ A P 180k 5580 helisl | € ASP
Leu ygoAsp Pro Hi s Al a Phe 4@on Tyr

65 70 75 80 GI u Ser Trp Leu Phe lle Qu Arg Ser

S B R e T

110 Ser Ser Gly Thr Leu Glu Phe Thr Ala Au dy Phe

gfihqaaT@qg aplrat@ éﬁg dat bty 2prg 125 tat gta gaa gac acc aaa 1296
Val Glu Gly Arg Ile Gln Asp Leu Glu Lys Tyr Val Glu Asp Thr Lys

420 425 430
ata gac cta tgg tcc tac aat gca gaa ttg ctg gtg gect cta gaa aat 1344
Ile Asp Leu Trp Ser Tyr Asn Ala Glu Leu Leu Val Ala Leu Glu Asn
435 440 445
caa cat aca att gac tta aca gat gca gaa atg aat aaa tta ttt gag 1392
Gln His Thr Ile Asp Leu Thr Asp Ala Glu Met Asn Lys Leu Phe Glu
450 455 460
aag act aga cgc cag tta aga gaa aac gca gaa gac atg gga ggt gga 1440.
Lys Thr Arg Arg Gln Leu Arg Glu Asn Ala Glu Asp Met Gly Gly Gly
465 470 475 480
tgt ttc aag att tac cac aaa tgt gat aat gca tgc att gga tca ata 1488
Cys Phe Lys Ile Tyr His Lys Cys Asp Asn RAla Cys Ile Gly Ser Ile
485 430 495
aga act ggg aca tat gac cat tac ata tac aga gat gaa gca tta aac 1536
Arg Thr Gly Thr Tyr Asp His Tyr Ile Tyr Arg Asp Glu Ala Leu Asn
500 505 . 510
aac cga ttt cag atc aaa ggt gta gag ttg aaa tca ggc tac aaa gat 1584
Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
515 520 525
tgg ata ctg tgg att tca ttc gee ata teca tge tte tta att tge gtt 1632
Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
530 535 540
gtt cta ttg ggt ttc att atg tgg gct tgc caa aaa ggc aac ate aga 1680
Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
545 550 555 560
tgce aac att tgc att tga 1698

Cys Asn Ile Cys Ile
565



Val Thr G@n Asn Qy Arg Ser Gy Ala Cys Lys Arg Ay
Ser Ala Asp 130 135 140 Ser Phe Phe Ser Arg Leu Asn
Trp Leu Thr Lys Ser Ay Ser Ser Tyr 145 150 155 160
Pro Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe
Asp Lys Leu 165 170 175 Tyr Ile Trp Ay Ille Hs H's
Pro Ser Ser Asn A n GQu dn Thr Lys 180 185 190 Leu
Tyr Ile Gn Au Ser Ay Arg Val Thr Val Ser Thr Lys
Arg Ser 195 200 205 GAn A% Thr Ile Ile Pro Asn Ile
Gy Ser Arg Pro Leu Val Arg Gy 210 215 220 G n Ser
Z& Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Ay
< 5 230 235 240 1le Leu Met Ile Asn Ser Asn Ay
A5 LewiMata MasPro Arg Ay Tyr 245 250 255
........... 87 Phe Lys Leu Lys Thr Qy Lys Ser Ser
<> M#t Arg Ser Asp Ala Pro 260 265 270 Ile Asp Ile
oY Sy Vah: S61 1 410X Sy the LlhePre: AsN xlaS@g kbe Ser
1275 7280 285 sAsn Asp.Lys PraocPhe @ n Asn Vab Asn Lys
Val Thr Tyr Ay Lys Cys 290 295 300 Pro Lys Tyr lIle

A G5l 338 oThzat Gt B are e T M Y MRL AP DS

Phe vy Ala Ile Ala Ay 325 330 335 Phe IIe Gu Asn
u Gy Mt Val Asp GI Phe 340

SuBISRR M Py LU Joh VeRT G EY ST B Al s

Ala Asp Leu Lys Ser 355 360 365 Thr Gn Ala Ala lle

Asp An lle Asn Ay Lys Leu Asn Arg Val Ile 370 375
Igg(ﬁlu Val Thr Asn Ala Thr Glu Leu Val Gln Ser Ile Ser Met Gly

55 60

Lys Ile Cys Asn Lys Ser Tyr Arg Ile Leu Asp Gly Arg Asn Cys Thr
65 70 75 ’ 80

Leu Ile Asp Ala Met Leu Gly Asp Pro His Cys Asp Ala Phe Gln Tyr
85 90 95

Glu.Ser Trp Asp Leu Phe Ile Glu Arg Ser Ser Ala Phe Ser Asn Cys
100 105 110

Tyr Pré Tyr Asp Ile Pro Asp Tyr Ala Ser Leu Arg Ser Ile Val Ala
115 120 125

Ser Ser Gly Thr Leu Glu Phe Thr Ala Glu Gly Phe Thxr Trp Thr Gly
130 135 140 ’

Val Thr Gln Asn Gly Arg Ser Gly Ala Cys Lyé Arg Gly Ser Ala Asp
145 150 155 160

Sexr Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Ser Gly Ser Ser Tyr
165 170 175

Pro Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe Asp Lys Leu
180 185 190



Gu Arg Thr Asn Qu Lys Phe Hs An lle Au Lys GQu
Phe Ser Gu 385 390 395 400 Val du dy Arglle dn
Asp Leu A u Lys Tyr Val du Asp Thr Lys 405 410 415
Ile Asp Leu Trp Ser Tyr Asn Ala GQu Leu Leu Val Al a
Leu Gu Asn 420 425 430 Gn H's Thr Ile Asp Leu Thr
Asp Ala Gu Met Asn Lys Leu Phe Gu 435 440 445 Lys
Thr Arg Arg A n Leu Arg u Asn Ala Gu Asp Met dy
Gy Gy 450 455 460 Cys Phe8tys Ile Tyr His Lys Cys
Asp Asn Ala Cys Ile Ay Ser Ile 88 465 470 475 480
TAE 1T e @ly TThraiyiis Agp JersSeTyasn |qlp GT%rGlNTQI AZH du
Ala Led5Asn 485 490 £98 Asn Arg Phé’Gn lle Lys Ay
Val Qu Leu Lys Ser Ay Tyr Lys Asp 500 505 510 Trp
el Eryketie TR dib&seBatiyPig Wharikl @1 Ser BysyPheglsen |l e
CysiVal 515 520 525 Val Leu Lew2@y Phe Ile Met Trp
Ala Cys Gn Arg Ay Asn Ile Arg 530 535 540 Cys Asn
i &1 V51118 845,010 34y §21d3 B4%eu<R1224RRY <213>
-Bf Gl uenza virusz3zg400> 34 Gn Asn Pro |l e SerzéAsp Asn
Asn Thr Ala Thr Leu Cys Leu Ay Hs 15 10 15 His

Ay Thr u..va rerbl &y S8 Asp
%pseéély% nggs(f %/]l E% Yil’ %}S%Q&rg Cz%ér Gu Leu
Val Gn Ser Ile Ser l\/bt Gly 35 40 45

fle Leu Met Ile Asn Ser Asn Gly Asn Leu Val Ala Pro Arg Gly Tyr
260 265 270

Phe Lys Leu Lys Thr.Gly Lys Ser Ser Val Met Arg Ser Asp Val Pro
275 280 285

Tle Asp Ile Cys Val Ser Glu Cys Ile Thr Pro Asn Gly Ser Ile Sex
290 : 295 300

Asn Asp Lys Pro Phe Gln Asn Val Asn Lys Val Thr Tyr Gly DLys Cys
305 310 315 320

Pro Lys Tyr Ile Arg Gln Asn Thr Leu Lys Leu Ala Thr Gly Met Arg
325 330 335

Asn Val Pro Glu Lys Gln Thr Arg Gly Ile Phe Gly Ala Ile Ala Gly
340 345 350

-

Phe Ile Glu Asn Gly Trp Glu Gly Met Val Asp Gly Trp Tyr Gly Phe
355 360 365

Arg Tyr Gln Asn Ser Glu Gly Thr Gly Gln Ala Ala Asp Leu Lys Ser
370 375 380

Thr Gln Ala Ala Ile Asp Gln Tle Asn Gly Lys Leu Asn Arg Val Ile
385 390 395 400

Glu Arxg Thr Asn Glu Lys Phe His Gln Ile Glu Lys Glu Phe Ser Glu
405 ) 410 415



Lys Ile Cys Asn Lys Ser Tyr Arg Ile Leu Asp Ay Arg
Asn Cys Thr 50 55 60 Leu Ile Asp Ala Met Leu Gy Asp
Pro Hs Cys Asp Ala Phe G n Tyr 65 70 75 80 d u Ser
Trp Asp Leu Phe Ile Qu Arg Ser Ser Ala Phe Ser Asn
Cys 85 90 95 Tyr Pro Tyr Asp Ile Pro Asp Tyr Al a Ser
Leu Arg Ser Ile Val Ala 89 100 105 110 Ser Ser Qy
Thr Leu G u Phe Thr Ala u Ay Phe Thr Trp Thr dvy
115 120 125 Val Thr G n Asn Gy Arg Ser Ay Ala Cys
Lys Arg Gy Ser Ala Asp 13(®5135 140 Ser Phe Phe Ser
Arg Leu Asn Trp Leu Thr Lys Ser Ay Ser Ser Tyr 145

5 0 _Prq Thr n Val t . Pro Asn Asn
al G%sély f’-{éapaﬁyAss,p Lr’glﬁ%iﬁysﬁyd Vfgg”rl u%}% T% gy Trp Ay
IIe Hs Hs Pro Ser Ser Asn dn QQu d@n Thr Lys 180
5 Leu JTyr Thr Val
é§e “ﬂ]%&y’? gTy§ ASp 44353@ gﬁo O\gl g‘bl¥ VAR 1le lle

Pro Asn Ile Ay Ser Arg Pro Leu VaI Arg Gy 210 215

1 Ser, Ay l[le S Jyr Trp Thr Ile Val
%5“3‘2 G’“‘d§ Rep o %E Aé%%“z%é’ ‘&eﬁd;‘ 172 "To0"MEY 11 e Asn
Ser Asn GIy Asn Leu Val Ala Pro Arg Ay Tyr 245 250
255 L Thr Gy L Ser . Sex VaI Met Arg
&5 o VB B ot 3B Dhh oS PheRd: Prb oty Bal Ser
Au Cys Ile Thr ProAsnGIySerIIeSer 275 280 285
‘Asn Lys Lys Val _Thr Tyr
G55 BeaiE H50508 Sl By i Y 5% n o
Thr Leu Lys Leu Ala Thr Gly I\/Et Arg _

Axg Thr Gly Thr Tyr Asp His Tyr Ile Tyr Arg Asp Glu Ala Leu Asn
500 505 510

. Asn Arg Phe Gln Ile Lys Gly Val Glu Lewn Lys Ser Gly Tyr Lys Asp
515 520 525,

Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
530 535 540

val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
545 550 555 560

Cys Asn Ile Cys Ile
565

<210> 33

<211> 549

<212> PRT

<213> Influenza virus

<400> 33

Gln Asn Pro Ile Sex Gly Asn Asn Thr Ala Thr Leu Cys Leu Gly His
1 5 10 15

\

His Ala Val Ala Asn Gly Thr Leu Val Lys Thr Met Ser Asp Asp Gln
20 25 30



305 310 315 320 90 Asn Val Pro Qu Lys @n Thr Arg
Gy Ille Phe Ay Ala lle Ala Gy 325 330 335 Phe lle
GQu Asn Ay Trp Au @y Met Val Asp Ay Trp Tyr Ay
Phe 340 345 350 Arg Tyr A n Asn Ser Au @y Thr Ay
G@n Ala Ala Asp Leu Lys Ser 355 360 365 Thr G n Al a
Ala lle Asp An lle Asn Ay Lys Leu Asn Arg Val Ile
370 375 380 G u Arg Thr Asn Gu Lys Phe HHs An lle
G u Lys Au Phe Sex Gu 38p 390 395 400 Val GQu dy
Arg Ile @n Asp Leu Qu Lys Tyr Val G u Asp Thr Lys
405 410 415 1le'" Asp Leu Trp Ser Tyr Asn Ala GQu Leu
r10L8H ValrnAlan LeY @ UeiASiu A20:1425: 430 s@keH@&yThr | e
Asp dseu Thr Asp Al atod u Met Asn Ly Leu Phe Qu 435
440 445 Lys Thr Arg Arg Gn Leu Arg Gu Asn Ala Gu
t, G Va5 1y GUS RAecybyscl 1 e Tyr
Lyséj'siog %SAS&/%S%S% ﬁén“ %eélq/ég Zlfg?eaoéqy&%Ser iTe 465 470
475 480 Arg Thr Ay Thr Tyr Asp His Tyr.lle Tyr Arg
Asp u Ala Leu Asn 485 490 495 n AL dnlle
Lea 18 AePyAaf=t G 'i%ﬁi’y%" er &y yr L@rngAlg phfé 500 505
510 Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe
Leu Ile Cys Val 515 520 525 Val Leu_ Leu (%y Phe Ile
cloMer TepPoAl oGP ety ¥ ogy Rt BUATg 5307535 540 91
Cys Asn Ile Cys Ile 545 <210> 35

Tyr Pro Tyr Asp Ile Pro Asp Tyr Ala Ser Leu Arg Ser Ile Val Ala
100 ' 105 110

Ser Ser Gly Thr Leéu Glu Phe Thr Ala Glu Gly Phe Thr Tzp Thr Gly
115 120 125

Val Thr Gln Asn Gly Arg Ser Gly Ala Cys Lys Arg Gly Sexr Ala Asp
130 135 i 140

Ser Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Ser Gly Ser Ser Tyr
145 150 155 i 160

Pro Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe Asp Lys Leu
165 170 175

Tyr Ile Trp Gly Ile His His Pro Ser Ser Asn Gln Glu Gln Thr Lys
180 185 190

Leu Tyr Ile Gln Glu Ser Gly Arg Val Thr Val Ser Thr Lys Arg Sex
195 200 205

Gln Gln Thr Ile Ile Pro Asn Ile Gly Ser Arg Pro Leu Val Arg Gly
210 215 220

Gln Ser Gly Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly Asp
225 230 235 : 240

Ile Leu Met Ilé Asn Ser Asn Gly Asn Leu Val Ala Pro Arg Gly Tyr
245 250 255 .



<211> 9 <212> DNA <213> Influenza virus <400> 35
gagagttgg 9 <210> 36 <211> 9 <212> DNA <213>

I nfluenza virus <400> 36 ccgttggtc 9 <210> 37 <211>
9 <212> DNA <213> Influenza virus <400> 37 caaaccaga
9 <210> 38 <211> 9 <212> DNA <213> Influenza virus
<400> 38 agaactggg 9 <210> 39 <211> 15 <212> DNA
<213> Influenza virus <400> 39 tatgagagtt gggac 15
<210> 40 <211> 15 <212> DNA &213> Influenza virus 92

Phe Lys Leu Lys Thr Gly Lys Ser Ser Val Met Arg Ser Asp Ala Pro
260 265 270

Ile Asp Ile Cys Val Ser Glu Cys Ile Thr Pro Asn Gly Ser Ile Ser
275 280 285 :

Asn Asp.Lys Pro Phe Gln Asn Val Asn Lys Val Thr Tyf Gly Lys Cys
290 295 300

Pro Lys Tyr Ile Arg Gln Asn Thr Leu Lys Leu Ala Thr Gly Met Arg
305 310 315 320

Asn Val Pro Glu Lys Gln Thr Arg Gly Ile Phe Gly Ala Ile Ala Gly
325 330 335

Phe Ile Glu Asn Gly Trp Glu Gly Met Val Asp Gly Trp Tyr Gly Fhe
340 345 350

Arg Tyr Gln Asn Ser Glu Gly Thr Gly Gln Ala Ala Asp Leu Lys Ser
355 360 365

Thr Gln Ala Ala Ile Asp Gln Ile Asn Gly Lys Leu Asn Arg Val Ile
370 375 380

Glu Arg Thr Asn Glu Lys Phe His Gln Ile Glu Lys Glu Phe Ser Glu
385 390 ) 395 400

Val Glu Gly Arg Ile Gln Asp Leu Glu bLys Tyr Val Glu Asp Thr Lys
405 410 415

Ile Asp Leu Trp Ser Tyr Asn ARla Glu Leu Leu Val Ala Leu Glu Asn
420 425 430

Gln His Thr Ile Asp Leu Thr Asp Ala Glu Met Asn Lys Leu Phe Glu
435 440 445

Lys Thr Arg Arg Gln Leu Arg Glu Asn Ala Glu Asp Met Gly Gly Gly
450 455 460

Cys Phe Lys Ile Tyr His Lys Cys Asp Asn Ala Cys Ile Gly Ser lle



<400> 40 agaccgttgg tcaga 15 <210> 41 <211> 15 <212>
DNA <213> Influenza virus <400> 41 aagcaaacca gagga

15 <210> 42 <211> 15 <212> DNA <213> Influenza virus
<400> 42 ataagaactg ggaca is <210> 43 <211> 9 <212>
DNA <213> Influenza virus <400> 43 acaatgagt 9 <210>
44 <211> 15 <212> DNA <213> Influenza virus <400> 44
aaaacaatga gtgat 15 <210> 438<211> 9 <212> DNA <213>

I nfl uenza virus <400> 45 gatgtaccc 9 <210> 46 <211>
1% 470 475 480

Arg Thr Gly Thr Tyr Asp His Tyr Ile Tyr Arg Asp Glu Ala Leu Asn
485 490 495

Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
‘500 505 . 510

Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val’
515 520 525

Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Arg Gly Asn Ile Axg
530 535 540

Cys Asn Ile Cys Ile ' -

545

<210> 34
<211> 549
<212> PRT

<213> Influenza virus
<400> 34

Gin Asn Pro Ile Ser Asp Asn Asn Thr Ala Thr Leu Cys Leu Gly Bis
1 5 10 15

His Ala Val Ala Asn Gly Thr Leu Val Lys Thr Ile Ser Asp Asp Gln
20 25 30

Ile Glu Val Thr Asn Ala Thr Glu Leu Val Gln Ser Ile Ser Met Gly
35 40 45

Lys Ile Cyé Asn Lys Ser Tyr Arg Ile Leu Asp Gly Arg Asn Cys Thr
50 55 i 60

Leu Ile Asp Ala Met Leu Gly Asp Pro His Cys Asp Ala Phe Gln Tyr
65 70 75 80

Glu Ser Trp Asp Leu Phe Ile Glu Arg Ser Ser Ala Phe Ser Asn Cys

Tyr Pro Tyr Asp Ile Pro Asp Tyr Ala Ser Leu Arg Ser Ile Val Ala



<212> DNA <213> Influenza virus <400> 46 93
tcagatgtac ccata 15 <210> 47 <211> 2280 <212> DNA
<213> Influenza virus <220> <221> CDS <222>
(1)..(2280) <400> 47 atg gag aga ata aaa gaa ctg aga
gat ctg atg tta caa tcc cgc acc 48 Met Qu Arg lle -
Lys Qu Leu Arg Asp Leu Met Leu @ n Ser Arg Thr 1 5 10
15 cgc gag ata cta aca aaa acggact gtg gac cac atg
gcc ata atc aag 96 Arg GQu Ile Leu Thr Lys Thr Thr
Val Asp Hi siobket Ala Ile IlwsLys 20 25 30 1i1aaa tac aca
tca gga aga caa gag aag aac cct gca ctt agg atg aaa
144 S Thr Ser_d a Al a
Let™ eé e Trhﬁ y§'3 “4‘%5‘94%’5%8 Gtg lét%egpz@ a grhaagéli tac
cca att aca gca gat aag agg ata atg 192 Trp Met Met
Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met 50
S"aéoThgaGd“d’ts@ @tPECES g%}é A&@acjéaltysdgﬁ Ctlé{gseéd%} 58 acc
ctttgg agc aaa 240 A u Met Ile Pro G u Arg Asn Qu
Gn Ay An Thr Leu Trp Ser Lys 65 70 75 80 acg aac
ga‘-‘legcfthqu*e e rgdenciye '@fpaLeat“@rql{Ya feg e cterciey Yea gtg

Thr Asn Asp 'RPa Ay Ser Asp g Val Met Vai®’ ser
Pro Leu Ala Val 85 90 95 aca tgg tgg aat agg aat gga
CCoala IaCRsaanl aod &kt rroatsntiah 1years83Ge AFArLyFrpuTr p
Asn Arg Asn G3¥5Pro Thr Thr ASA Thr Ile His yr Pro
100 105 110

Tyr Ile Trp Gly Ile His His Pro Ser Ser Asn Gln Glu Gln Thr Lys
180 185 1580

Leu Tyr Ile Gln Glu Ser Gly Arg Val Thr val Ser Thr Lys Arg Ser
185 200 205

Gln Gin Thr Ile Ile Pro Asn Ile Gly Ser Arg Pro Leu Val Arg Gly
210 . 215 220

Gln Ser Gly Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly Asp
225 230 235 240

Ile Léu Met Ile Asn Ser Asn Gly Asn Leu Val Ala Pro Arg Gly Tyr
© 245 250 255

Phe Lys Leu Lys Thr Gly Lys Ser Ser Val Met Arg Ser Asp Val Pro
260 265 ) 270

Ile Asp Ile Cys Val Ser Glu Cys Ile Thr Pro Asn Gly Ser TIle Ser
275 280 285

Asn Asp Lys Pro Phe Gln Asn Val Asn Lys Val Thr Tyxr Gly Lys Cys
290 295 300

Pro Lys Tyr Ile Arg Gln Asn Thr Leu Lys Leu Ala Thr Gly Met Arg
305 310 315 320



aaa gtc tac aaa act tat ttt gaa aag gtt gaa aga ttg
aaa cac gga 384 Lys Val Tyr Lys Thr Tyr Phe G u Lys
Val Qu Arg Leu Lys His Ay 115 120 125 acc ttt ggc
ccc gtt cat ttt agg aat caa gtc aag ata aga cga aga
432 Thr Phe Gy Pro Val H's Phe Arg Asn A n Val Lys
Ile Arg Arg Arg 130 135 140 gtt gat gta aac cct ggt
cac gcg gac ctc agt get aaa gaa gca caa 480 Val Asp
Val Asn Pro Gy His Ala Asp Leu Ser Ala Lys Gu Ala
G n 145 150 155 160 gat gtg atc _atg gaa gtt gtt ttc
cca aat gaa gtg gga gcc aga att 9@28 94 Asp Val lle
Met | . Phe, P n V y

165A%7 %15 y%t @;iaglg Er(%a&sagﬁ L a (gé'thl ﬁep)[lg él
aaa gag aaa aag gaa gaa 576 Leu Thr Ser d u Ser GI n
Leu Thr Ile Thr 1lys u Lys Lys Gu Ju 180 185 190
ctt “¥al g £fc® a?arpaﬂ“ § tmﬁc‘éalt i Qgt gt Aot Tac
atg cta gaa 624 Leu G n Asp Cys Lys Ile A Pro Leu
Met Val Ala Tyr Met Leu A u 195 200 205 aga gag ttg
gt cAgE*a %}5’;‘ AraSHgett f flcCc@ngta ’g*taaAggkeuglgfa %ca
672 Arg u Leu Val Arg ‘T-_ys Thr Arg Phe°Leu Pro Val
Val Ay @y Thr 210 215 220 agc agt gta tac att gaa
gt gTHit ginchits BegilRCispcelgy YParacelvt GG Lgopsi2Gg \Geriiser
Val Tyt®Ile Gu Val L& H s Leu Thr ¥ dy Thr COys
Trp 225 230 235 240 gag caa atg tac acc cca gga gga
aaacgt firgaga eaccgalysgete afst cgat1e76G8 & tiuGha Meteihyr
Thr3®ro Ay Ay LysVal Arg Asn A3 Asp |le Asp 245
250 255 <can agt tta att att gca gcc cgg aac ata gtg
agavadéauged 2cargt &8d8 1l fuSefs ReWhl @ulds Aa Al a
Arg Asn Ile Valathrg Arg Al a TheioVal 260 265 246 tca
gca gat cca cta gca tcc cta ctg gaa atg tgc cac agt

aca;¢a eu Leu Gu
Vet Il%qlgspa]?e% '}’égrge_lgﬁfrﬂ &Sn 5422%%6‘12 élaVa§eZ{la 4;3 élu%sn

Gln His Thr TIle Asp Leu Thr Asp Ala Glu Met Asn Lys Leu Phe Glu
435 440 445

Lys Thr Arg Arg Gln Léu Arg Glu Asn Ala Glu Asp Met Gly Gly Gly
450 455 460

Cys Phe Lys Ile Tyr His Lys Cys Asp Asn Ala Cys Ile Gly Ser Ile
465 : 470 415 480

Arg Thr Gly Thr Tyr Asp His Tyxr. Ile Tyr Arg Asp Glu Ala Leu Asn .
’ 485 430 435

Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
500 505 510

Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
515 520 525

Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
530 535 540 '



att ggt gga aca agg atg gta gac atc ctt aag cag aac
cca aca gag 912 Ile dy @y Thr Arg Met Val Asp Ile
Leu Lys G n Asn Pro Thr Au 290 295 300 gaa caa get
gtg gat ata tgc aaa gca gca atg gga ttg aga att agc
960 du @n Ala Val Asp Ile Cys Lys Ala Ala Met Ay
Leu Arg Ile Ser 305 310 315 320 tca tca ttc agc ttt
ggt gga ttc acc ttc aaa agg aeg agt gga tca 1008 Ser
Ser Phe Ser Phe.dy dy Phe Thr Phe Lys Arg Thr Ser
Gy Ser 325 330 335 tca gtc aag aga gaa gaa gaa atg
cfts aeyltfgevsade ctt caa aca ttg 1056 Ser Val Lys Arg

" du QGu Met Leu Thr @y Asn Leu A n Thr Leu 340
345 350 aaa ata aga gtg cat gag ggc tat gaa gaa ttc
acaoatgsgtc gga aga 1104 Lys Ile Arg Val Hs GQu Qy
Ty4t&d § A u Phe Thr Met Val Ay Arg 355 360 365 aga
g@ﬁiéc%ﬁ’%oc att _atc aga aag gca acc aga aga ttg att
caa ttg 182 Afg Ala Thr Ala Ile Ile Arg Lys Ala Thr
ArgoArgsLeu Ile A n Leu 370 375 380 95 ata gta agt
g¥y2egaY gat gaa caa tca att get gaa gca ata att gta
1200 Ile Val Ser Ay Arg Asp Qu dn Ser Ile Ala Qu
Alacileslle Val 385 390 395 400 gcc atg gtg ttt tcg
cekalgaa gat tgc atg ata aaa gca gtt cga ggc 1248 Al a
wgtgyagl“ he Ser An GQu Asp Cys Met Ile Lys Al a Val
AG A Y ABEATO"F15 gat ttg aac ttt gtt aat aga gca
aafpocags cgt ttg aac ccc atg cat 1296 Asp Leu Asn Phe
Vadotagte Arg Ala Asn G n Arg Leu Asn Pro Met Hi s 420
425 430 caa ctc ttg agg cat ttc caa aaa gat . gca aaa
otgoct; ttc caa aat 1344 Gn Leu Leu Arg H's Phe dn
Lyps1:Asp Ala Lys Val Leu Phe @ n Asn 435 440 445 tgg
ggaZHtPNA%aa ccc atc gac aat gta atg ggg atg att gga
atd it irf1%e2* 4978 Ay Ile Au Pro Ile Asp Aen Val Met
GagoMety Ile Ay Ile Leu 450 455 460

caaaccaga :

<210> 38

<211> 9

<212> DNA

<213> Influenza virus

<400> 38
agaactggg

<210> 39

<211> 15

<212> DNA .
<213> Influenza virus

<400> 39
tatgagagtt gggac

<210> 49

<211> 15

<212> DNA

<213> Influenza virus

9

9

15



cCCt gac atg acc cca agc acc gag atg tca ttg aga gga
gtg aga gtc 1440 Pro Asp Met Thr Pro Ser Thr G u Met
Ser Leu Arg Gy Val Arg Val 465 470 475 480 agc aaa
atg gga gtg gat gag tac tcc agc act gag aga gtg gtg
gtg 1488 Ser Lys Met Gy Val Asp Au Tyr Her Her Thr
G u Arg Vval Vval Val 485 490 495 agc att gac cgt ttt
tta aga gtt cgg gat caa agg gga aac ata cta 1536 Ser
Ile Asp Arg Phe Leu Arg Val Arg Asp @n Arg Ay Asn
Ile Leu 500 505 510 «ctg tcé2cct gaa gaa gtc agt gaa
aca caa gga acg gaa aag ctg aca 1584 Leu Ser Pro Qu
\%%g du Thr Gn Gy Thr Ju Lys Leu Thr 515
C
é%gs ata att tat tcg tca tca atg atg tgg gag att
aat ggt ccc gaa tca 1632 Ile Ile Tyr Ser Her Ser Met
ZTE GQulle Asn Ay Pro Au Ser 530 535 540 gtg
L]g>g@, aat act tat caa tgg atc atc aga aac tgg gaa
> gl kp80virval Leu Val Asn Thr Tyr Gn Trp lle lle
Arg.Ash Trp Qu Ile Val 545 550 555 560 aaa att cag
tgQ.4-68 &3 gac ccc aca atg tta tac aat aag ate gaa
1728 Lys Ile An Trp Ser Gn Asp Pro Thr Met Leu Tyr
VA Ile Au 565 570 575 +ttt gaa cca ttc caa tcc
]g>g £ cCct agg gcc acc aga agc caa tac 1776 Phe Qu
Prig> P2 G n Ser Leu Val Pro Arg Ala Thr Arg Ser G n
3> 5801588 BY0° agc ggt ttc gta aga acc ctg ttt cag
Gads alig cga gat gta ctt gga 1824 Ser Ay Phe Val Arg
Twegdaey e G n G n Met Arg Asp Val Leu Ay 595 600
605 96 aca ttt gat act get caa ata ata aaa ctc ctc
eglo>t 4 gcc get get 1872 Thr Phe Asp The Ala An lle
k?i¢>L§s Leu Leu Pro Phe Ala Ala Ala 610 615 620 cct
6% g%&lnem agrt agg atg cag ttc tct tct ttg act gtt
aat gta 19 Pro Pro Qu G n Ser Arg Met G n Phe Ser
Sere> Ley Thr VaI Asn Val 625 630 635 640

acaatgagt ) ]

<210> 44

<211> 15

<212> DNA

<213> Influenza virus

<400> 44
aaaacaatga gtgat 15

<210> 45

<211> 9

<212> DNA

<213> Influenza virus

<400> 45
gatgtacecc : ‘ 9

<210> 46

<211> 15

<£212> DNA

<213> Influenza virus

<400> 46



aga ggt tcg gga atg agg ata ctt gta aga ggc aat tcc
cca gtg ttc 1968 Arg Gy Ser Ay Met Arg Ile Leu Val
Arg Ay Asn Ser Pro Val Phe 645 650 655 aac tac aat
aaa gtc act aaa agg ctc aca gtc etc gga aag gat gca
2016 Asn Tyr Asn Lys Val Thr Lys Arg Leu Thr Val Leu
Gy Lys Asp Ala 660 665 670 ggt gcg ctt act gag gac
cca gat gaa ggt acg get gga gta gag tct 2064 dy A a
Leu Thr G u Asp Pro Asp Glu9%y Thr Ala dy Val Qu
Ser 675 680 685 get gtt cta aga ggg ttt ctc att tta
tegtIta5£°9Ha aac aag aga tat 2112 Ala Val Leu Arg GY
Phe Leu Ile Leu Ay Lys Au Asn Lys Arg Tyr 690 695
<2300 4ggc cca gca cta agc atc aat gaa ctt agc aaa ctt
Z;%Ea 384 ggg gag 2160 Qdy Pro Ala Leu Ser Ile Asn Qu
1Bu By Lys.leu Ala Lys Gy Gu 705 710 715 720 aaa
gcc aat gta cta att ggg caa ggg gac gta gtg ttg gta
atg aaa 2208 Lys Ala Asn Val Leu lle Ay An Gy Asp
<2801 Yal Leu Val Met Lys 725 730 735 .cgg aaa cgt gac
<221>, CD
<3Pt @yc @dh,ctt act gac agc cag aca gcg acc aaa 2256
Arg Lys Arg Asp Sex Ser Ile Leu Thr Asp Ser G n Thr
<é¢d>a 4¥hr tEg/s 740 7?5 750 i;agd%; ?t ttéé:gg%atlg% ggg gtc aag8
aty g9 22802 AR 9P 2 S I 0> 48
vt 3% 820000 0 o0l St T 0 Tl Un 220 5P B 800> a6
Mt Qu Arg Ile Lys Qu Leu Arg Asp Leu Met Leu A n
cgSarg Arg cTheca kas ath ats gtd\rgge @eel aky @ct etz e 2BYs Thr o8
ArqIfre VAT LAS SRHTES BT TAF g3t 1heR e ey 124 25130Vd7

aaa tac aca tca gga aga caa gag aag aac cct geca ctt agg atg aaa 144
Lys Tyr Thr Ser Gly Arg Gln Glu Lys Asn Pro Ala Leu Arg Met Lys
35 40 45

tgg atg atg geca atg aaa tac cca att aca gca gat aag agg ata atg 192
Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Axg Ile Met
50 55 60

gag atg att cct gag aga aat gaa cag gga caa acc ctt tgg agc aaa 240
Glu Met Ile Pro Glu Arg Asn Glu Gln Gly Gln Thr Leu Trp Ser Lys
65 70 75 80

acg aac gat gct gge tca gac cge gta atg gta tca cct ctg gca gtg 288
~ Thr Asn Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu Ala Val
85 90 95

aca tgg tgg aat agg aat gga cca aca acg aac aca att cat tat cca 336
Thr Trp Trp Asn Arg Asn Gly Pro Thr Thr Asn Thr Ile His Tyr Pro
100 105 110

aaa gtc tac aaa act tat ttt gaa aag gtt gaa aga ttg aaa cac gga 384
Lys Val Tyr Lys Thr Tyr Phe Glu Lys Val Glu Arg Leu Lys His Gly
115 120 125

. acc ttt ggc ccc gtt cat ttt agg aat caa gtc aag ata aga cga aga 432
Thr Phe Gly Pro Val Ris Phe Arg Asn Gln Val Lys Ile Arg Arg Axg
130 135 140

gtt gat gta aac cct ggt cac gcg gac ctc agt gct aaa gaa gca caa 480
Val Asp Val Asn Pro Gly His Ala Asp Leu Ser Ala Lys Glu Ala Gln:
145 150 155 160

gat gtg atc atg gaa gtt gtt ttec cca aat gaa gtg gga gcc aga att 528



Lys Tyr Thr Ser Ay Arg Gn Ju Lys Asn Pro Ala Leu
Arg Met Lys 35 40 45 Trp Met Met Ala Met Lys Tyr Pro
Ile Thr Ala Asp Lys Arg Ile Met 50 55 60 Au Met Ile
Pro Au Arg Asn Qu Adn Ay Gn Thr Leu Trp Ser Lys
65 70 75 80 Thr Asn Asp Ala Gy Ser Asp Arg Val Mt
Val Ser Pro Leu Ala Val 85 90 95 Thr Trp Trp Asn Arg
Asn Ay Pro Thr Thr Asn Thr Ile H's Tyr Pro 100 105
ﬁlo Lys Val Tyr Lys Thr Tyr F9%e GQu Lys Val Gu Arg
euLSHl 5215 Th Pro Val, H's
L I%ﬁs§etef% ‘%i’ "‘T_ygh‘“]% ArgaelAr@Lgyy “138?31%5 140
VaI Asp Val Asn Pro @y His Ala Asp Leu Ser Ala Lys
Gt Abaat@ pra 1450568456 1602ccAs3r ¥l 249 esoveEr® @au Val37®
VAt PheSPr §l0A§?’F Brutvalcd e Aat G P% L7175
Leu Thr Ser Au Ser @ n Leu Thr Ile Thr Lys G u Lys
Lys: @dugfd tge 1802tk85:t106: Leya€d nraAsqe Oysatgystal b Al a 624
Pre: EauAfeCysVals Nearlpy Prdvbtu Mayuvd tla I%M?OE’F“Z@]SI Arg
Au Leu'¥al Arg Lys ThFOOArg Phe Leu Pf& Val Vval dvy
Gaya Z&H t%lgtczléa 220 aca088g S&f MAkcal¥ta biL£gdd YyaVada Leu 672
Hrass baurdhraiGery sy tilhprCyse TepPr228 2806238128 d u
dn weq Tyr Thr Pro2dy Ay Lys VaP2%rg Asn Asp Asp

Ile 250 £ 2
hel RED P o laR 2804200 DRl aboted L bibrl BN 2 720

Abas Asp Pro Leu At Ser Leu Leu2&® u Met Cys Hi 840Ser
Thr dn 275 280 285

gag caa atg acc cca gga gga aaa gtt aga aac gat gat att gat 768
Glu Gln Met Tyr Thr Pro Gly Gly Lys Val Arg Asn Asp Asp Ile Asp

245 250 255 .
caa agt tta att att geca gcc cgg aac ata gtg aga aga gca aca gta 816
Gln Ser Leu Ile Ile Ala Ala Arg Asn Ile Val Arg Arg Ala Thr Val

260 ’ 265 270
tca gca gat cca cta geca tee cta ctg gaa atg tgc cac agt aca cag 864
Ser Ala Asp Prc Leu BAla Ser Leu Leu Glu Met Cys His Ser Thr Gln
275 280 285
att ggt gga aca agg atg gta gac atc ctt aag cag aac cca aca gag 912
Ile Gly Gly Thr Arg Met Val Asp Ile Leu Lys Gln Asn Pro Thr Glu
290 295 300

gaa caa gct gtg gat ata tgc aaa gca geca atg gga ttg aga att age 960
Glu Gln Ala Val Asp Ile Cys Lys Ala Ala Met Gly Leu Arg Ile Ser
305 ) 310 315 320
tca tca ttc agc ttt ggt gga tte acce ttc aaa agg aca agt gga tca 1008
Ser Ser Phe Ser Phe.Gly Gly Phe Thr Phe Lys Arg Thr Ser Gly Ser

325 330 335
tca gtc aag aga gaa gaa gaa atg ctt acg ggc aac ctt caa aca ttg 1056
Ser val Lys Arg Glu Glu Glu Met Leu Thr Gly Asn Leu Gln Thr Leu

340 345 350
aaa ata aga gtg cat gag ggc tat gaa gaa ttc aca atg gtc gga aga 1104
Lys Ile Arg Val His Glu Gly Tyr Glu Glu Phe Thr Met Val Gly Arg
355 360 365

aga gca aca gcc att atc aga aag gca acc aga aga ttg att caa ttg 1152

Arg Ala Thr Ala Ile Ile Arg Lys Ala Thr Arg Arg Leu Ile Gln Leu
370 375 380



Ile Ay Gy Thr Arg Met Val Asp Ile Leu Lys G n Asn
Pro Thr Gu 290 295 300 G@u Gn Ala Val Asp Ile Cys
Lys Ala Ala Met Ay Leu Arg Ile Ser 305 310 315 320

Ser Ser Phe Ser the Gy Ay Phe Thr Phe Lys Arg Thx
Her Ay Ser 325 330 335 Ser Val Lys Arg Gu Gu du
Met Leu Thr Ay Asn Leu G n Thr Leu 340 345 350 Lys

Ile Arg Val Hs Qu Gy Tyr du Gu Phe Thr Met Val
Gy Arg 355 360 365 Arg Ala Thr Alalle Ile Arg Lys
atAl @aTiyt ANogadd gatl @ds tdatrda frtlgat $b0ga375a38Q 4kl € Valgg

IlSe‘falC}Eyf FvgrAsprG iy @rmnsBeflel bip Alugrl@ UeAlla Ydie |l e
39al 385 390 39 400 Ala Met3%al the Ser QA4P°A u Asp
teecdys.Ala Val (Arg Gy 405 41 t415 Asp ey
Rl i e b L s e
Hi s 420 4285430 A n Leu L&w Arg Hi s Phe @_Is_n Lys Alslp
u.the G n Asn 435 440 445 r e

a aC =} =1

g t%g Q’ iﬁeev gé;c‘ gj |As qﬁ ﬂét Elgccasz 3 |te Le]l,?96

450 455 260 99 Pro AS piobbt “Thr Pro SessoThr Gfu Met
oSl éeu Ar g gs VaI Ar g gal 465 47%@475 480 alSera]ll_;g‘ls

tc ca C w V
“Nal 448;%%? 0"495° er,; ASP% S]a‘étvaghﬁg g*Val Arg
Asp G n Arg Gly Asn Ile Leu 500 505 510 Leu Ser Pro
fogy Y oFalc e@eg TFRrotE WoQsy FhratEagalys tteu Thise?
e gg ?2 ggﬁSP '8 RSty P dr Qgrteggie By tLeTrp du
Ile Asn Ay Pro Glu Ser 530 5354§ 0O Val Leu Val Asn
CC‘Tl’WdCT@?E P recirygeldee dabentAruga Asp abt pyglddigladge gval 1440

Pro Asp Met Thr Pro Ser Thr Glu Met Ser Leu Arg Gly Val Arg Val
465 470 475 © 480

agc aaa atg gga gtg gat gag tac tcc age act gag aga gtg gtg gtg 1488
Ser Lys Met Gly Val Asp Glu Tyr Ser Ser Thr Glu Arg Val Val Val
485 490 485

agc att gac cgt ttt tta aga gtt cgg gat caa agg gga aac ata cta 1536
Ser Ile Asp Arg Phe Leu Arg Val Arg Asp Gln Arg Gly Asn Ile Leu
500 505 510

ctg tce cct gaa gaa gtc agt gaa aca caa gga acg gaa aag ctg aca 1584
Leu Ser Pro Glu Glu Val Ser Glu Thr Gln Gly Thr Glu Lys Leu Thr
515 520 525

ata att tat tcg tca tca atg atg tgg gag att aat ggt ccc gaa tca 1632
Ile Ile Tyr Ser Ser Ser Met Met Trp Glu Ile Asn Gly Pro Glu Ser
530 535 540

gtg ttg gtc aat act tat caa tgg atc atc aga aac tgg gaa att gta 1680
Val Leu Val Asn Thr Tyr Gln Trp Tle Ile Arg Asn Trp Glu Ile Val .
545 550 555 560

aaa att cag tgg tca cag gac ccc aca atg tta tac aat aag ata gaa 1728
Lys Ile Gln Trp Ser Gln Asp Pro Thr Met Leu Tyxr Asn Lys Ile Glu
565 ’ 570 575

ttt gaa cca ttc caa tcc ctyg gtec cct agg gee ace aga agc caa tac 1776
Phe Glu Pro Phe Gln Ser Leu Val Pro Arg Ala Thr Arg Ser Gln Tyr
580 585 590

agc ggt ttec gta aga acc ctg ttt cag caa atg cga gat gta ctt gga 1824
Ser Gly Phe Val Arg Thr Leu Phe Gln Gln Met Arg Asp Val Leun Gly
595 600 605



545 550 555 560 Lys Ile dn Trp Ser G@n Asp Pro Thr
Met Leu Tyr Asn Lys Ile Qu 565 570 575 Phe Gu Pro
Phe @ n Ser Leu Val Pro Arg Ala Thr Arg Ser A n Tyr
580 585 590 Ser @y Phe Val Arg Thr Leu Phe A n G n
Met Arg Asp Val Leu Ay 595 600 605 Thr Phe Asp Thr
Ala dnlle lle Lys Leu Leu Pro Phe Ala Ala Ala 610
615 620 Pro Pro Au G n Ser Arg Met G n Phe Ser Ser
Leu Thr Val Asn Val 625 630 635 640 Arg Gy Sex Gy
Met Arg Ile Leu Val Arg Ay Asn Ser Pro Val Phe 645
650 655 Asn Tyr Asn Lys Val Thr Lys Arg Leu Thr Val
acal gif @tyeckysst Aspatdl ata &60ct665<6¢0 t@ yedAbar keu Thrs7@ u
TPIABR PPOTASY® @U T YeThEe IRraeE e Vat A flaskir 675 680
685 100 Ala Val Leu Arg Ay e Leu Ile Leu Ay Lys
cctGhag Asnrab\agt Afgathy £agb&@ ©95c700g o6 yeiPer Maa LetsSer
g;gl Pe Berflaser %%JM%FML% feesbepllan Bys Ve snFad 705 710
715 720 { Lys Ala Asn val Y2u lle Ay GGy Asp val
agaVadt dcewoVakq Mei atlay St t dt35agd Hdc 635 tcAe€h &35St g ASPs Ser
Araqely SIGF@L%FE T Ti&sruSEY ATgfiTHen ApraPihyallBis 740 745
750 Arg I'Te Arg Met Ala™fle Asn 755 £510> 49 <211>
aac2Pbbaat <24 A DNAasa24dB>ctedch URB 280 id bSy ¢£22Q> 2016

Asn Tyr Asn Lys Val Thr Lys Brg Leu Thr Val Leu Gly Lys Asp Ala
660 665 670

ggt gcg ctt act gag gac cca gat gaa ggt acg gct gga gta gag tct 2064
Gly Ala Leu Thr Glu Asp Pre Asp Glu Gly Thr Ala Gly Val Glu Ser
675 680 . 685

gct gtt cta aga ggg ttt ctc att tta ggt aaa gaa aac aag aga tat 2112
Ala Val Leu Arg Gly Phe Leu Ile Leu Gly Lys Glu Asn Lys Arg Tyr
690 695 700

ggc cca gea cta age atce aat gaa ctt age aaa ctt éca aaa ggg gag 2160
Gly Pro Ala Leu Ser Ile Asn Glu Leu Ser Lys Leu Ala Lys Gly Glu
705 710 715 720 -

aaa gcc aat gta cta att ggg caa ggg gac gta gtg ttg gta atg aaa 2208
Lys Ala Asn Val Leu Ile Gly Gln Gly Asp Val Val Leu Val Met Lys
725 ; 730 735

cgg aaa cgt gac tct age ata ctt act gac agc cag aca gcg acc aaa 22596
Arg Lys Arg Asp Ser Ser Ile Leu Thr Asp Ser Gln Thr Ala Thr Lys
740 745 750

agg att cgg atg gcc atc aat tag . 2280
Arg Ile Arg Met Ala Ile Asn
755

<210> 48

<211> 759

<212> PRT

<213> 1Influenza virus

<400> 48
Met Glu Arg Ile Lys Glu Leu Arg Asp Leu Met Leu Gln Ser Arg Thr
1 5 10 15

Arg Glu Ile Leu Thr Lys Thr Thr Val Asp His Met Ala Ile Ile Lys
20 25 30



Lys

Trp

Glu

65

Thr

Thr

Lys

Thr

Val

145

Asp

Leu

Leu

Arg

Ser

225

Glu

<221> CDS <222> (1)..(2274) <400> 49 atg gat gtc aat
ccg act cta ctt ttc tta aag gtg cca gcg caa aat 48
Met Asp Val Asn Pro Thr Leu Lou Phe Leu Lys Val Pro
Ala Gn Asn 1 5 10 15 get ata age aca aca ttc cct tat
act gga gat cct ccc tac agt cat 96 - Ala Ile Ser Thr
Thr Phe Pro Tyr Thr Ay Asp Pro Pro Tyr Ser His 20 25
30 gga aca ggg aca gga tac ace atg gat act gtc aac

‘aga aca cac caa 144 dy ®r dy Thr Ay Tyr Thr Met

Asp Thr Val Asn Arg Thr Hs G n 35 40 45 tat tca gaa
aaa ggg aaa tgg aca aca aac act gag att gga gca cca
192 Tyr Ser Gu Lg ys Trp Thr_ Thr Asn Thr Qu
Fromis Soonby Proc ot et ot tahickes B gat goa
cca ctt cct gaa gac aat gaa cca agt 240 Gn Leu Asn
Prolle Asp.dy Pro Leu Pro Gu Asp Asn Qu Pro Ser 65
Per Y& 8D Megghyst Ax fex Iemdhrate Lysgtrogile tetg gaa gca
dfg get ttc ctt°yaa 288 Ay T¥ Ala Gn Thr Asp Oys
Val Leu Gu Al a-Met Ala Phe Leu Gu 95 85 90 101 gaa
tec IcaProc6ln ggarat Gl tin ghacaathrt g Tyt seat tysgaa acg
atg gag 336 T u Ser Hs Pr&dy Ile Phe Gl Asn Ser
Cys Leu u Thr Met Gu 100 105 110 gtg att cag cag
AGLr0APEY HACAGAB LA BLHAVQASJHC CHAnGaAR1aCt 384
Val Ile Gnh Gn Thr Arg ¥al Asp Lys Leu®sThr G n Ay
Arg Gn Thr 115 120 125 tat gat tgg acc ttg aat agg
Q?{:!: Tﬁ:ﬁ@s gl!:g 86Cq %@rcﬁgﬁr gl%:aAsqst &‘hrgglte é‘i.%ZTeryJo ASp Tr Y
Thr LewooAsn Arg n Gigs Pro Ala Ala fihr Ala Leu Al a
130 135 140 aat acg att gaa gta ttc aga tca aat ggt

Ronaoh L8 Al ofon.Lon §80c, 80 Thr i g Gl Val Phe

Phe Gly Pro Val His Phe Arg Asn Gln Val Lys Ile Arg Arg Arg
130 135 140

Asp Val Asn Pro Gly His Ala Asp Leu Ser Ala Lys Glu Ala Gln
150 155 160

Val Ile Met Glu Val Val Phe Pro Asn Glu Val Gly Ala Arg Ile
165 170 175

Thr Ser Glu Ser Gln Leu Thr Ile Thr Lys Glu Lys Lys Glu Glu
180 185 190

Gln Asp Cys Lys Ile Ala Pro Leu Met Val Ala Tyr Met Leu Glu
185 200 205

Glu Leu Val Arg Lys Thr Arg Phe Leu Pro Val Val Gly Gly Thr
210 215 220

Ser Val Tyr Ile Glu Val Leu His Leu Thxr Gin Gly Thr Cys Trp
230 235 240

Gln Met Tyr Thr Pro Gly Gly Lys Val Arg Asn Asp Asp Ile Asp



145 150 155 160 ggg aga ttg atg gac ttc ctc aaa gat
gtc atg gag tcc atg aac aag 528 dvy Arg Leu Met Asp
Phe Leu Lys Asp Val Met G u Ser Met Asn Lys 165 170
175 gag gaa atg gaa ata aca aca cac ttc caa cgg aag
aga aga gta aga 576 Gdu GQu Met Gu Ile Thr Thr Hi s
Phe Gn Arg Lys Arg Arg Val Arg 180 185 190 gac aac
atg aca aag aga atg ata aca cag aga acc ate gga aag
aaa 624 Asp Asn Met Thr Lys g Met Ile Thr Gn Arg
Thr Ile Ay Lys Lys 195 200 5 aaa caa cga tta agc
aga aag agchat cta atc aggs@ca tta acc cta, 672 Lys
Gn Arg Leu Ser Arg Lys Ser Tyr Leu Ile Arg Thr Leu
Thr Leu 210 215 220 aac aca atg acc aag gac get gag
CHyacu e’ 2?%1%% dlady @g‘&‘\% alydal P20 Aradie Thy Vit Thr
Lys Asp a du Arg Gy‘?%s Leu Lys Ar§7%rg Ala 225
230 235 240 atc get acc cca ggg atg cag ata aga gga
Se plygfer Pad Led RlyiSer gaal@68ilu MbecM aiTher ProcG y Met
“Gn IF® Arg Ay Phe V& Tyr Phe Val 28 u 245 250 255
aca cta get cga aga ate tgt gaa aag ctt gaa caa tca
1ggalst by teaasilGet VhAr akew Ak AVGohA @sd b @scd U Lys
Led®™@ u G n Ser Gk95 Leu Pro 260 285 270 gtt ggc ggt
aat gag aaa aag gcc aaa ctg get aat gtc gtc aga aaa
cB64in Mal vl YoGhye ANl Ml Y¥E k¥ScA Bl XS, kRUAl @ Asn
30%al Val Arg Lysi®75 280 285 aspp atg act aat tmc caa
gac act gaa ctc tcc ttc acc atc act ggg 912 Met Met:
saNEe A ' r Ley per.Phe T [l e Thr
élhy 290 %g%%g% -g%t Tlgcgggag% tog Aa erggiﬁ a4t cag
aac cca cgc ata ttc ctg gca 960 Asp Asn Thr Lys Trp

_SAsgalqiu nGl%i L AsSn bI}frto Arg Ile Phe Leu Ala 102 305
310315 F20°Hatg At ey %\ltyap‘sé‘c{“e“a% Gt L¥%ag cca

gaa tgg ttc aga aat gtt 1008 Met Ile r Tyr 1le Thr
Lfs\rqu Asp G n Pro Gu Trp Phe Arg Asn Val

e Arg Val His Glu Gly Tyr Glu Glu Phe Thr Met Val Gly Arg
355 360 365

Arg Ala Thr Ala Ile Ile Arg Lys Ala Thr Arg Arg Leu Ile Gln Leu
370 375 ‘ 380

Ile Val Ser Gly Arg Asp Glu Gln Ser Ile Ala Glu Ala Tle Ile Val
385 390 395 400

Ala Met Val Phe Ser Gln Glu Asp Cys Met Ile Lys Ala Val Arg Gly
405 410 415

Asp Leu Asn Phe Val Asn Arg Ala Bsn Gln Arg Leu Asn Pro Met His
420 425 430

Gln Leu Leu Arg His Phe Gln Lys Asp Ala Lys Val Leu Phe Gln Asn
435 440 445

Trp Gly Ile Glu Pro Ile Asp Asn Val Met Gly Met Ile Gly Ile Leu
450 455 460




325 330 335 cta agc att gca cog att atg ttc tca aat
aaa atg gca aga ctg ggg 1056 Leu Ser Ile Ala Pro Ile
Met Phe Ser Asn Lys Met Ala Arg Leu Ay 340 345 350
aaa gga tat atg ttt gaa agc aaa agt atg aaa ttg aga
act caa ata 1104 Lys Gy Tyr Met Phe Qu Ser Lys Ser
Met Lys Leu Arg Thr A n Ile 355 360 365 cca gca gaa
atg cta gca agc att gac cta tat ttc aat gat tca
1152 Pro Ala G u Met Leu Ala Ser Ile Asp Leu Lys Tyr
$0& 285 M ASR: B84 s37Qn3 %R 380 5aC3.225; aRgvadRAbdL gaa
aag ata cga ccaseic ctg gtt gaerggg act 1200 a«8hr Lys
Lys Lys Ile Qu Lys Ile Arg Pro Leu Leu Val Asp Ay
Thr 385 390 395 400 et tca ct t cct g t.g atg
500 s nes oy R0 aip o B8 srt Bl B ASS100G 800 LD
Pro Ay Met Met Mett Gy Met Phe Asn Met Leu Ser 405
410 415 act gtg ctg ggt gta tcc ata tta aac ctg ggc
€&o Ié@@S%ﬁég Fat La\térﬂ%gggrﬁfp Vat AE%E“G%%; Vi er 1le
Leu AsnLeu (Cly G@n Arg LyS Tyr Thr 420 5 430 aag
acc aca tac tgg tgg gat ggt ctg caa tca tcc gat gac
Lttt Sgetrd J4u flu Vyk SPhELA Arr Fiay Gy FhaT ﬁ%)l Bepld §hrieu A n
Ser SeP'Asp Asp She APZ 435 440 445 £ty ata gtg aat
gcg cct eat cat gaa gga ata caa get gga gta gac 1392
ked 104 eyNVakr Asn sAt aePmer AsncH s18hsh Gy Pid eluGeer Al a
dys%al Asp 450 4553460 aga ttc tat? aga act tgc aaa
ctg gtc ggg ate aac atg agc aaa aag 1440 Arg Phe Tyr
RAEY Ldbka Opsn ks rhediValy Ay 1id arfabn MR! cBeridys Lys
465 470 475 480ss@mag tcc tac atas eat aga act g¢a aca
ttc gaa ttc aca agc ttt ttc 1488 Lys Ser Tyr Ile Asn
%89 110%61,80Y, TOE cBNe el RRE wdhEe 58 RIE L3N8 A8R, 490
495 tac eggskat ggt ttt gtargcc aat ttc agos atg gaa
cta ccc agt ttt 1536 Tyr Arg Tyr Ay Phe Val Ala Asn
§D§ G?uer}?rol\/% e %rl{l S%relf.l.eflilgl leor Arpglgléqgr %rogssesrlgln Tyr

580 585 590

Ser Gly Phe Val Arg Thr Leu Phe Gln Gln Met Arg Asp Val Leu Gly
595 600 605

Thr Phe Asp Thr Ala Gln Ile Ile Lys Leu Leu Pro Phe Ala Ala Ala
610 615 620

Pro Pro Glu Gin Ser Arg Met Gln Phe Ser Ser Leu Thr Val Asn Val
625 630 635 640

Arg Gly Ser Gly Met Arg Ile Leu Val Arg Gly Asn Ser Pro Val Phe
645 650 655

Asn ‘fyr Asn Lys Val Thr Lys Arg Leu Thr Val Leu Gly Lys Asp Ala
660 665 670

Gly Ala Leu Thr Glu Asp Pro Asp Glu Gly Thr Ala Gly Val Glu Ser
675 680 . 685



ggg gtt tcc gga ata aat gaa tct gca gac atg agc att
gga gtg aca 1584 dy Val Ser Ay Ile Asn Qu Ser Al a
Asp Met Ser Ile Ay Val Thr 515 520 525 gtc ate aaa
aac aac atg ata aat aat gat ctc ggt cct gcc acg gca
1632 ..., .. _ 103 Val Ile Lys Asn Asn
Met Ile Asn Asn Asp Leu Ay Pro Ala Thr Ala 530 535
540 caa atg gca ctc caa ctc ttc att aag gat tat cgg
tac aca tac cgg 1680 G n MetgAla Leu A n Leu Phe lle
Lys Asp Tyr Arg Tyr Thr Tyr Arg 545 550 555 560 tgc
cat aga ggt gat acc cag ata caa acc aga aga tct ttt
gagvit gedl F2B6LCyse His I §auGEY MspSithsod ¥ #%™@ n Thr
Argé®r g Ser Phe @ @%Leu 565 570 57% aag aaa ctg tgg
gaa cag act cga tca aag act ggt cta ctg gta tca 1776
ks phyfrd esh $6p1 @ WsfGonu Thr sdr gysSesu hlesLiENELVEY Leu
keu Val Ser 5807585 590 gat gt ggt cca aac ét% tat
aac atc aga aac cta cac atc ccg gaa 1824 Asp Ay dy
Er 0, A0 Leth TV 1A5B1) ken ALgadsnales Hbsvdil getPres G u
957600 605 gt tgt tta aaa78gg gag cta at g3>gat gaa
gat tat aag ggg agg cta 1872 Val Cys Leu Lys Trp Qu
Leu_ Met u Asp, Jyr, £U,6160,,615 620
£t Lé%ltp‘n@ég tgfrgsglé?l%%t t?,%{i Aé%f t)éeﬁgt’c'in gacmaa gags at t
gaa tca gtc 1920 Cys Asn Pro Leu Asn Pro Phe Val Ser
Hs Lys Qu Ile Qu Ser Val 625 630 635 640 aac agt
dea Lot gfwat Aty ee*sYet cat ggc cct gcc aaa age atg
gag 19 8" Asn Ser Ala Val Val Met Pro Ala His Gy Pro
Ala Lys Ser Met du 645 650 655 tat gat get gtt gca
Fexw>ac¥ cat tct tgg atc ccc aag agg aac cgg 2016 - Tyr
ASBALE Val Ala Thr Thr His Ser Trp fle Pro Lys Arg
ASi A §:66Q.665-870 tcc ate ttg aac aca agc caa agg
gga ata cta gaa gat gag cag atg 2064

<220>

<221> CDS
<222> (1)..(2274)

<400> 48

atg gat gtc aat ccg act cta ctt tte tta aag gtg cca gcg caa aat 48
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Rla Gln Asn
1 5 10 15
gct ata agc aca aca ttc cct tat act gga'gat cct cecc tac agt c?t 96
Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His

20 25 ’ 30 .
gga aca ggg aca gga tac acc atg gat act gtc aac aga aca cgc caa 144
Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thx His Gln

35 40 45
tat tca gaa aaa ggg aaa tgg aca aca aac act gag att gga gca cca 192
Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Ile Gly Ala Pro
50 55 60

caa ctt aat cca atc gat gga cca ctt cct gaa gac aat gaa cca agt 240
Gln Leu Asn Pro Ile Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser
65 70 75 80
ggg tac gcc caa aca gat tgt gta tig gaa gea atg gct ttc ctt gaa 288

Gly Tyr Bla Gln Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu
85 90 95



Ser Ile Leu Asn Thr Ser Gn Arg Ay Ile Leu Gu Asp
Au Gn Met 675 680 685 tat cag aaa tgc tgc aac ctg
ttt gaa aaa ttc ttc ccc agc agc tca 2112 Tyr dn Lys
Cys Cys Asn Leu Phe G u Lys Phe Phe Pro Ser Ser Ser
690 695 700 tac aga aga cca gtc gga att tct agt atg
gtt gag gcc atg gta tcc 2160 Tyr Arg Arg Pro Val dy
Ile Ser Ser Met Val Gu Allg1 Met Val Ser 705 710 715
720 agg gcc cgc att gat gca cga att gac ttc gaa tct
gga cgg ata.aag 2208 Arg Ala Arg lle Asp Ala Arg lle
gaa AsP cPhecGgts Set &k Yalragt Itk thy sce/ 35 439 a¥3529 aag gt
Glu ggay Bi ¢ (?rggé@y dag rat é‘vlat n &ayg Cat éeuv giv fec Mgt élatt gaa
gag 2238" Lys Asp Gu'Phe Ala Gu 11é&%et Lys Ile Cys
gtg %@{ cIc_!ﬂrcatj laga ng g% EEZ%Qa Z@a’f’ aZ;f’QaalQ c&at Caf9é: CQ9 gra
Va1 aa8 CLAGLR 274 Ard OW1 Abg LAE GeCirhr byS cibBrg <185 50 <211>
757 11%212> PRT <21320| nfl uenza vi ﬂ%ﬁs <400> 50 Met Asp

Asn f Thr Leu ieu Phe Leu_Lys. Ero Ala G
tat é t taa cct c
Ao S0 ok R0 I 2AT ok oo et ST b Bhe b deryr ThY
ty Asp Pro Proﬁyr Ser Hs 20186 30 Gly Thr dy Thr
_ aatGg@%/gg‘é’%{@lybt ags Thri;égl %in Arc é’;r H%%eﬁ(? n %% 40
s a IA% g E or r dtlle
?45@%— a Prol 55@ 0 n PronlG e12>g5 Gy Pro
Leu Pro G u Asp Asn Glu Pro Ser 65 70 75 80 Q4Ay Tyr

ggg’ é‘-‘p% Eeu Qet ﬁ AEZ) Lte:’?i al Mg gigArS:e%Fr Bﬁ:{ Asn aGphe L&ﬁ

165 170 175
gag gaa atg gaa ata aca aca cac ttc caa cgg aag aga aga gta aga 576
Glu Glu Met Glu Ile Thr Thr Bis Phe Gln Arg Lys Arg Arg Val Arg
180 185 : 190
gac aac atg aca aag aga atg ata aca cag aga acc ata gga aag aaa 624
Asp Asn Met Thr Lys Arg Met Ile Thr Gln Arg Thr Ile Gly Lys Lys
195 200 205
aaa caa cga tta agc aga aag agc tat cta atc aga aca tta acc cta 672
Lys Gln Arg Leu Ser Arg Lys Ser Tyr Leu Ile Arg Thr Leu Thr Leu
210 215 220
aac aca atg acc aag gac gct gag aga ggg aaa ttg aaa cga cga gca 720
Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala
225 - 230 235 240
atc gct acc cca ggg atg cag ata aga gga ttt gta tat ttt gtt gaa 768
Ile Ala Thr Pro Gly Met Gln Ile Arg Gly Phe Val Tyr Phe Val Glu
245 250 255
aca cta gct cga aga ata tgt gaa aag ctt gaa caa tca gga ttg cca 8l6
Thr Leu Ala Arg Arg Ile Cys Glu Lys Leu Glu Gln Ser Gly Leu Pro
260 . 265 270
gtt ggc.ggt aat gag aaa aag gcc aaa ctg gct aat gtc gtc aga aaa 864
Val -Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys
275 280 285
atg atg act aat tcc caa gac act gaa ctc tcc ttc acc ate act ggg 912
Met Met Thr Asn Ser Gln Asp Thr Glu Leu Ser Phe Thr Ile Thr Gly
290 . 295 300
gac aat acc aaa tgg aat gaa aat cag aac cca cgc ata ttc ctg gea 860

Asp Asn Thr Lys Trp Asn Glu Asn Gln Asn Pro Arg Ile Phe Leu Ala



85 90 95 Gdu Ser Hs Pro Ay Ile Phe A u Asn Ser Cys
Leu Au Thr Met Au 100 105 110 Vval Ile @ n A n Thr
Arg Val Asp Lys Leu Thr Gn Ay Arg G n Thr 115 120
125 Tyr Asp Trp Thr Leu Asn Arg Asn G n Pro Ala Al a
Thr Ala Leu Ala 130 135 140 Asn Thr Ile du Val Phe
Arg Ser Asn Ay Leu Thr Ser Asn Gu Ser 145 150 155
160 dy Arg Leu Met Asp Phe_ Leu Lys Asp Val Met Qu
Ser Met Asn Lys 165 170 175 %5 Qu Gu Met Gu lle
BSr Thr Hi s Phe (gin Arg Lys Ar Arg Val Arg 1%8 185

0 Asp Asn Vet CThr Lys Arg Ile Thr An g Thr
dtlheatd akalyes di¥Sact1Oh Z00c30&alys QynecArGaley Ser Argos
Mey sT1Sethr Tiyr LleuThr| &rgAksy Jihmr Proe@iuThp RbelBrg2260 R15 220
Asn Thr Met ¥r Lys Asp Ala*®@ u Arg Ay Ly®5Leu Lys
AL SrAA 420230 435,240, L).e The gy b6
_ a%irﬁegng é%y%@h&%vwe a‘%r% héji\lﬁ%i %34?&2% 252{%
Thr Leu A8 Arg Arg Ile Bs Au Lys Leu°>5@|u G n Ser

ag Y qg'ei%t Part8 tt%6§) \éjrogz\éaat Ga\é tg yagéﬁ g@ iéS '\)ELM

a1k Y- LRl Akds
I\/Et TmssAsn Ser GI n A'sap Thr d u Leu fF#er Phe Thr Ile
Thr Ay 290 295 300 p Asn Thr )és Trp Asn G u Asn
& AT P ﬁﬂﬁ‘:ﬂ?;ﬂié R ES 5?% FLp 320 NEL?

Pes7dhr Tyr 1le |'H75Arg pan lDF’Qhe Arg
Asn Val 325 330 335 Leu Ser Ile Ala Pro IIe Met
aPHe?SéraaAs-’ﬁa ;% PBt22g] 3Fa jeertd gF9 B4 28469350 1200

r Lys Lys Lys Ile Glu Lys Ile Arg Pro Leu Leu Val Asp Gly Thr
385 390 395 400

gct tca ctg agt cct gge atg atg atg gga atg ttc aac atg ttg age 1248
Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser
. 405 410 415

act gtg ctg ggt gta tce ata tta aac ctg ggc cag agg aaa tat aca 1256
Thr Val Leu Gly Val Ser Ile Leu Asn- Leu Gly Gln Arg Lys Tyr Thr
420 425 430

aag acc aca tac tgg tgg gat ggt ctg caa tca tec gat gac ttt get 1344
Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gln Ser Ser Asp Asp Phe Ala
435 440 445

ttg ata gtg aat geg cet aat cat gaa gga ata caa got gga gta gac 1392
Leu Ile Val Asn Ala Pro Asn His Glu Gly Ile Gln Ala Gly Val Asp
450 455 460

aga ttc tat aga act tge aaa ctg gtc ggg atc zac atg agc aaa aag 1440
Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly Ile Asn Met Ser Lys Lys
465 470 475 480

aag tcc tac ata aat aga act gga aca ttc gaa ttc aca age ttt ttc 1488
Lys Ser Tyr Ile Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe
485 490 495

tac cgg tat ggt ttt gta gcc aat ttc age atg gaa cta ccc agt ttt 1536
Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Sexr Phe
500 505 510

ggg gtt tcc gga ata aat gaa tct geca gac atg age att gga gtg aca 1584
Gly Val Ser Gly Ile Asn Glu Ser Ala Asp Met Ser Ile Gly Val Thr
515 520 525

gtc atc aaa aac aac atg ata aat aat gat ctc ggt cct geec acg gea 1632



Lys Ay Tyr Met Phe Qu Ser Lys Ser Met Lys Leu Arg
Thr dn lle 355 360 365 Pro Ala Qu Met Leu Ala Ser
Ile Asp Leu Lys Tyr Phe Asn Asp Ser 370 375 380 Thr
Lys Lys Lys Ile Qu Lys Ile Arg Pro Leu Leu Val Asp
Gy Thr 385 390 395 400 106 Ala Ser Leu Ser Pro Ay
Met Met Met Gy Met Phe Asn Met Leu Ser 405 410 415
Thr Val Leu Ay Val Her Ile %: Asn Leu Ay Gn Arg
Lys Tyr Thr 420 425 430 Lys r Thr Tyr Trp Trp Asp
G ke ChL ST 50, ASP BN AR, pAIBAAN A5 | Leu
lesMal  Asn Ala PresAsn Hi s le Gn Ala Ay
VaI Asp 450 455 460 Arg Phe Tyr Arg Thr Cys Lys Leu
gcal Fee A%anc?\szbf-tcl—lé?t gfsg%@t ABEEHT7EPU TS 480 LYFO
& S5} 9P P AN ER GPoTht® 619 M LR & BB TAE Her
Phe Phe 485 490 495 Tyr Arg Tyr Gly Phe Val Al a Asn
Pire cHergdVbdt @uatevadrir Ser afRhega BEOtS0BtHddy Gay Valk72s
Fetr 19 §79 P A Ty Glrséte %%Tl}ﬂ@fﬁrqv@fg S P élu(}‘iP Val
Thr 515 520°%525 Val Ile LyS Asn Asn Met Tl Asn Asn
Aspadedcdtyy Bi0ch actThfa Abaab360cth3n BdlcegGhir Mat Al ar7e
Beubd hey &rp PlyeGld @hy fixg ﬁ%)Lﬂ%/ffhrAﬁlgf ey LéFthalTy‘ﬁrr Arg
545 550 58% 560 Cys His® gGIyAspTh?9GInIIeGIn
HU g&r ggtAEcga §§-f ctPh@atqa% L-\ﬁyaéd6§ac521gs 5&7<,Sat X&; !;éés LeySZlI
Asgpcd aLyGhrv Ahr LY gyrSesn Eyes adhhsdGae heuileeproValu Ser
580 585°%90 Asp Ay G% Pro Asn Leu ‘T‘V)r Asn Ile Arg

i_c tgegtaH!aasa gegiliérso G U a5r_95a[a6g @aqs g, g, ctLaeu L¥8S72
IDcH Uerl £4b Y x@rgrgL
610 615 620

tgc aat cca ttg aat cct tte gtt agt cac aaa gaa att gaa teca gte 1920
Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Glu Ile Glu Ser Val

625 630 635 640

aac agt gca gta gta atg cct gct cat gge cct gec aaa agc atg gag 1968
Asn Ser Ala Val Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu

645 650 655
tat gat gct gtt gea aca aca cat tet tgg atc cecc aag agg aac cgg 2016
Tyr Asp Ala Val Ala Thr Thr His Ser Trp Ile Pro Lys Arg Asn Arg
660 665 670
tcc ata ttg aac aca agc caa agg gga ata cta gaa gat gag cag at§ 2064
Ser Ile Leu Asn Thr Ser Gln Arg Gly Ile Leu Glu Asp Glu Gln Met
675 680 685
tat cag aaa tgc tgc aac ctg ttt gaa aaa ttc ttc ccc age age tceca 2112
Tyr Gln Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Sex
690 695 700

tac aga aga cca gtc gga att tct agt atg gtt gag gecc atg gta tec 2160
Tyr Arg Arg Pro Val Gly Ile Ser Ser Met Val Glu Ala Met Val Ser

705 710 715 720

agg gcec cge att gat geca cga att gac ttc gaa tct gga cgg ata aag 2208
Arg Ala Arg Ile Asp Ala Arg Ile Asp Phe Glu Ser Gly Arg Ile Lys

725 730 735
aag gat gag ttc gct gag atc atg aag atc tgt tcc acc att gaa gag 2256

Lys Asp Glu Phe Ala Glu Ile Met Lys Ile Cys Ser Thr Ile Glu Glu
' 740 745 750



107 610 615 620 Cys Asn Pro Leu Asn Pro Phe Val Ser
Hs Lys Qu Ile Au Ser Vval 625 630 635 640 Asn Ser
Ala Val Val Met Pro Ala Hs Ay Pro Ala Lys Ser Mt

G u 645 650 655 Tyr Asp Ala Val Ala Thr Thr Hi's Ser
Trp Ile Pro Lys Arg Asn Arg 660 665 670 Ser Ile Leu
Asn Thr Ser An Arg Ay Ile Leu Gu Asp Au G n Mt
675 680 685 Tyr G n Lys Cys Cys Asn Leu Phe A u Lys
Phe Phe Pro Ser Ser Ser 690 845 700 Tyr Arg Arg Pro
Val Gy Ile Ser Ser Met vVal Ju Ala Met Val Ser 703,
crfoag?g'srfgge asArf9Ala Arg lle Asp Ala Arg |le Asp PH
GUEIdY Ay 11e Lys 725 730 735 Lys Asp G u Phe
Ala Qu Ile Met Lys Ile Cys Ser Thr Ile Glu Gu 740
745 750 Leu Arg Arg A n Lys 755 <210> 51 <211> 2151
222i’2>5§;|A <213> Influenza virus <220> <221> CDS <222>
1), . (¥151) <400> 51 atg gaa gac ttt gtg cga cag tgc
the> aatriGoaaatigusat ¢ gtc gag ctt 48 Mt du Asp Phe
Val Arg A n Cys Phe Asn Pro Met Ile Val Qu Leu 1 5 10
189> g2y gaa aag gca atg aaa gaa tat gga gag aac ccg

@R Al 1028 BCaN0LL08u Aleardd dsLits Bbanibbdinlags G u
Tyr Ay GQu Asn Pro Lys Il ewd u Thr 15

Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His
20 25 30

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gln
35 40 45

Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Ile Gly Ala Pro
50 55 60

Gln Leu Asn Pro Ile Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser
65 . 70 75 80

Gly Tyr Ala Gln Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu
: 85 90 .95

Glu Ser His Pro Gly Ile Phe Glu Asn Ser Cys Leu Glu Thr Met Glu
100 : 105 110

Val Ile Gln Gln Thr Arg Val Asp Lys Leu Thr Gln Gly Arg Gln Thr
115 ’ 120 125

Tyx Asp Trp Thr Leu Asn Arg Asn Gln Pro Ala Ala Thr Ala Leu Ala
130 135 140

Asn Thr Ile Glu Val Phe Arg Ser Asn Gly Leu Thr Ser Asn Glu Ser
145 156 : 155 160

Gly Arg Leu Met Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys
165 170 175




20 25 30 aac aaa ttt gca gca ata tgc act cac ttg gaa
gtc tgc ttc atg tac 144 Asn Lys Phe Ala Ala Ile Cys
Thr His Leu Qu Val Cys Phe Met Tyr 35 40 45 tcg gat
ttc cac ttt ata.eat gaa ctg ggt gag tca gtg gtc ata
gag 192 Ser Asp Phe His Phe Ile Asn Qu Leu Ay Qu
Ser Val val Ile GQu 50 55 60 tct ggt gac cca aat got
ctt ttg aaa cac aga ttt gaa at® att gag 240 Ser dy
Asp Pro Asn Ala Leu Leu Lys H's Arg Phe Qu lle Ile
Gl 62 ¥ &2 8Q 1094, 28a gat Gﬁgﬁfgaﬁﬁ %QA%S‘aalt% aca
gta gta aamoagc atc tgc aags 288 y Argiddsp Arg Thr
Met Al a Trp Thr Val Val Asn Ser IIe Cys Asn 85 90 95

a 9 C aa tt tta
T B8 AR M o T phe
Leu Pro Asp Leu Tyr Asp Tyr 100 105 110 aaa gag aac
a%y ttt gtt gaa att gtg aca aggaagaa gtt cac

4 ltgy%rgdeu iegnhwg Prre Ul foa Terfe Trytval=THE Arg

u Val H's 115 20 125 ata tac tac ctg gag aag

gcc aac aaa ate aag tct gag aaa aca cat 432 Ile Tyr
I?%ﬂ TreuMed e iys HEpgrlAsfilul Buy <FJIYeLyEy%eu9®16 @gnArByislaThr

%S 130 135 140 @c cac att ttc*¥ca ttt aca ggd’gaa
gaa atg.gct aca aaa gcg gac 480 Ile His Ile Phe Ser
Phie Alhr g 3roGly MetuclvbetleAbg dilr pHey &1 Aba Aepvald&iul50
155 160 tat #ét ctt gat gaa’¥ag agt age gct®agg atc
aag acc aga cta ttc 528 Tyr Thr Leu Asp Gu G u Ser
Arry HuaniAr gol d@ LigsScyEhé1vALG LeUciRhe@nles d1fOLek /&0 act
ata aga ca¥gaa atg gcc ags aga ggc ctc 2%gg gat tcc
ttt cgt 576 Thr Ile Arg Gn Gu Met Ala Ser Arg Ay
Lol diyPeASRaSak BlerAr 4180 485119, ¢a%hicsk 088 aga
ggc gaazgag aca att gazsogaa age ttt gaa atc aca 624

Ser Qu Arg Ay GQu Qu Thr Ile Gn Gu Arg Phe

C%é% bdernlMn 129 @R0a 2012 1y Leu Ser Phe Thr Ile Thr aly

290 295 300

Asp Asn Thr Lys Trp Asn Glu Asn Gln Asn Pro Arg Ile Phe Leu Ala
305 310 315 320

Met Tle Thr Tyr Ile Thr Arg Asp Gin Pro Glu Trp Phe Arg Asn Val
325 330 335

Leu Ser Ile Ala Pro Ile Met Phe Ser Asn Lys Met Ala Arg Leu Gly
340 345 . . 350

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gln Ile
355 360 365

Pro Ala Glu Met Leu Ala Ser Ile Asp Leu Lys Tyr Phe Asn Asp Ser
370 . 375 380

Thr Lys Lys Lys Ile Glu Lys Ile Arg Pro Leu Leu Val Asp Gly Thr
385 330 395 400



ggg acg atg cgc aag ctt gcc aat tac agt ctc cca ccg
aac ttc tcc 672 dy Thr Met Arg Lys Leu Ala Asn Tyr
Ser Leu Pro Pro Asn Phe Ser 210 215 220 agc ctt gaa
aat ttt aga gtc tat ata gat gga ttc gaa ccg aac ggc
720 Ser Leu GQu Asn Phe Arg Val Tyr Ile Asp Ay Phe
GQu Pro Asn Gy 225 230 235 240 --------- - -
109 tgc att gag agt aag ctt tct caa atg tcc aaa gaa -
gta aat gcc aaa 768 Cys lle d06 Ser Lys Leu Ser A n
Met Ser Lys GQu Val Asn Ala Lys 245 250 255 ata gaa
cca ttt tca aag aca aca ccc cga cca etc aaa atg cca
ggxtla %%3.6 Le!: lS@r grU G|_':L)§ q'leErﬂdgt %@%( Gli%%le;:rn’ge -Egrl: ME{ Q.eﬁrsgr Pro
Leu Lys Met Pragsdy 260 265 21 ggt cca ccait gc cat
cag cga tcc aaa ttc ttg cta atg gat get ctg 864 dy
Pro Pr Hi n Ser s Phe_Leu Leu Mt Asp
AR St R B A Cithte e ratid S
cac gag gga gag ggg ata cca eta 912 Lys Leu Ser lle
GQu Asp Pro Ser Hs Gu Ay u dy Ile Pro Leu 290
2958° 300 'j’f;?tTY Hatr géasak (ﬁﬁéﬁﬁ“ %t &t gfe’éé‘%’ a8t PPt ettt
gga tgg aaa gag ccc 960 Tyr Asp Ala Ile Lys Cys Mt
Lys Thr Phe Phe Ay Trp Lys Gu Pro 305 310 315 320
ageu dit Vgt thspdde dea Pentiia&dv #ay Ggtelarde gac Vekfsmac
tat €t caa 1008 Sér°lle Val Lys PPY His Lys Lys Ay
Ile Asn Pro Asn Tyr Leu @ n 325 330 335 act tgg aag
Caag gha Tyt argdar §aa Lat aecdal Fag I¢t sgagt dac Lgaaygaa
1058 Thr Tip Lys’@n Val Leu Q% Au Ile An A& Leu
G u Asn Au Gu 340 345 350 agg acc ccc aag ace aag
aals atg raaaiaaan acq Tage1¢ aar trhg caaant agr 3dH4ne Ang Thr
Pro Lys Thr Ly85Asn Met Lys U498 Thr Ser d né4Beu Lys
Trp 355 360 365 gca cta ggt gaa aat atg gca cca gag

aad, 9t.g r9als1{ the 980 a8k E Ghe LlPZier Ah@ 1b€Y, LsYr Ghdl Asn
Met Ala Preo@ u Lys Val AspsPhe G u Asp Gys

Gly Val Ser Gly Ile Asn Glu Ser Ala Asp Met Ser Ile Gly Val Thr
515 520 525

Val Ile Lys Asn Asn Met Ile Asn Asn BAsp Leu Gly Pro Ala Thr Ala
530 535 540

Gln Met Ala Leu Gln Leu Phe Ile Lys Asp Tyr Arg Tyr Thr Tyr Arg
. 545 550 555 560

Cys His Arg Gly Asp Thr Gln Ile Gln Thr Arg Arg Ser Phe Glu Leu
565 570 575 .

Lys Lys Leu Trp Glu Gln Thr Arg Ser Lys Thr Gly Leu Leu Val Ser
580 585 590

Asp Gly Gly Pro Asn Leu Tyr Asn Ile Arg Asn Leu His Tle Pro Glu
595 600 605

val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Lys Gly Arg Leu



370 375 380 aaa gac ate aat gat tta aaa caa tat gac
agt gat gag cca gaa gca 1200 Lys Asp Ile Asn Asp Leu
Lys G n Tyr Asp Ser Asp Qu Pro Gu Ala 385 390 395
400 agg tct ctt gca agt tgg att caa agt gag ttc aac
aag get tgt gag 1248 Arg Ser Leu Ala Ser Tip Ile dn
Ser Qu Phe Asn Lys Ala Cys G u 405 410 415 <ctg aca
gat tca age tgg ata gag etc gat a att ggg gag gat
gtc 1296 Leu Thr Asp Ser Ser T'rI%al le Gu Leu Asp G n
Ile Gy, du Asp Val 420 425 430 gccggca ata gaa tac
att gcg age atg agg aga aat tat ttt act get 1344 Al a
Prolle Gu Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe
Thr C¥ Bs4BB HepQRrepBroghity it Serebischys fit Teegll gt Sda
gaa®t’at ate atg aa%%ga gtg tac 1382 A u lle Sef'%H s
Cys Arg Ala Thr Qu Tyr Ile Met Lys Ay Val Tyr 450
455n66er1 A vl Calage ot Algetisctly BtocCcAatysgesr WeCcGlugt
get gcg atg gat®faa ttt 1440 F3% Asn Thr Al a®Teu Leu
Asn Ala Ser Cys Ala Ala Met Asp G u Phe 465 470 475
4807y Chadp hizaval h1CeF alOuiat Sera@ly a@aridtysagyd AGCaRAA
gaa ggg aga eqpg 1488 GAn Less Ile -Pro Metedol e Ser Lys
Cys Arg Thr Lys Au Ay Arg Arg 485 490 495 aaa aca
aat Setrt glet gt;u gglaTl‘trt Qeraélel tagaGﬁ_/agleggQ: é‘ZngA;pcgluCélin I’léta
aga 1536 elsys Thr Asn LetsoTyr Gy Phe Ik Ile Lys Ay
Arg Ser His Leu Arg 500 505 510 aat gat act gac gtg

gtg.aag, tit gta.agf aa.tti tgt ctcoact 1584  Asn
AspTylr hgéoA%Yp %’zfl CVa{XS i{,s% %ﬁem\?a{‘y thr etP(gl l% rPI%Sr er

Leu Thr 515 520 525 gat cca aga ttt gag cca cac aaa
tgg_gaa aaa tac_tgc gtt cta gaa 1632  Asp Pro Alr Phe
G Ui FHY PRV A TSRO G Al 530
535 540 att gga gac atg ctt tta aga act get gta ggt
caa gtg tca aga ccc 1680 Ile Gy Asp Met Leu Leu Arg
Thr?7 &avais BYy20 Mais Ser A ghepfip Ser Gly Axg Ile Lys

Lys Asp Glu Phe Ala Glu Ile Met Lys Ile Cys Ser Thr Ile Glu Glu
740 745 750

Leu Arg Arg Gln Lys
755

<210> 51

<211> 2151

<212> DNA

<213> 1Influenza virus

<220>
<221> CDS
<222> (1) ..1(2151)

<400> 51

atg gaa gac ttt gtg cga cag tgc ttc aat cca atg atc gtc gag ctt
Met Glu Asp Phe Val Arg Gln Cys Phe Asn Pro Met Ile Val Glu Leu
1 5 10 15

gcg gaa aag gca atg aaa gaa tat gga gag aac ccg aaa atc gaa aca

48

96



545 550 555 560 atg ttt ttg tat gta agg aca aat gga
acc tct aaa att aaa atg aaa 1728 Mt Phe Leu Tyr Val
Arg Thr Asn Gy Thr Ser Lys Ile Lys Met Lys 565 570
575 tgg gga atg gaa atg agg cgc tgc ctc ctt cag tct
ctg caa cag att 1776 Trp Ay Met Gu Met Arg Arg Cys
Leu Leu @ n Ser Leu Gn dAn Ile 580 585 590 gaa agc
atg atc gaa get gag tcc tca gtc aaa gaa aag gac atg
acc 1824 Gu Ser Met Ile Glog Ala G u Her Her Val Lys
G u Lys-Asp Met Thr 595 600 605 aaa gaa ttt ttt gag
rhaélaas phaMgagvacde trgy ctctlubta galgadid 6t» 1872 Lys
A u Phe BPhe G u Asn Lys?Ber du Thr Trg Prolle Ay
o oDk 640,812:620. GEC A2a. 092 L0 PAa- 030, 99 tcam

Aat CyQQe: aBgAd tiid gGs agg HaCted GR: Oys Pkombysy:dy V
Qu G dy Ser Ile &y Lys Val C,ys4fArg Thr Leu 625

630 6 C(c540 aé‘a ca aaa tct gatt aag t ;ta tat
o Gtarkad £60, §an I06Y giﬁgt ¥ s TSeEal pie
AsraoSer Leu Tyr Aka Ser Pro dn hreu Gu 645 650 655
g‘;aagtéi tca %Stﬁgg%w%: agg aaa tta ctt ct%ratt %’8
eu 1s a({ys L
5§eg 3Eeu ?% g GIL %F @ %’ é‘g% ?régaglgat gac
ctg gaa cct gga acc ttt gat att ggg ggg tta tat gaa

ArgL et ?Eyqr E A%%Eeg%gg%pﬁzgg Xiqgt tie é%sg%?gl ?gcgsy

ctg att aat gat ccc tgg gtt ttg ctt aat gca 2112 Ser
a¢d @cadhep @tugdBysad eek bie tASHLtAs Frtotthr pacVade ke&u Lews3ss
TIRs APAR Y @%OG%)QSYWBU’ R Pgeggalt Pe ettt b &t aca

cat gca ctg aag tag 2151 Ser Trp Phe n Ser Phe Leu
addhpadtbhs Naatrdregrtd ysa 20594l 0tg7dl age2df>gh2gi2dd> 716384

Lys Glu Asn Arg Phe Val Glu Ile Gly Val Thr Arg Arg Glu Val His

115 120 125
ata tac tac ctg gag aag gcc aac aaa ata aag tct gag aaa aca cat 432
Ile Tyr Tyr Leu Glu Lys Ala Asn Lys Ile Lys Ser Glu Lys Thr His
130 135 140
atc cac att ttec tca ttt aca gga gaa gaa atg .gct aca aaa gcg gac 480
Ile His Ile Phe Ser Phe Thr Gly Glu Glu Met Ala Thr Lys Ala Asp
145 . 150 155 160
tat act ctt gat gaa gag agt aga gcc agg atc aag acc aga cta ttc 528
. Tyr Thr Leu Asp Glu Glu Ser Arg Ala Arg Ile Lys Thr Arg Leu Phe
) : 165 170 175
act ata aga caa gaa atg gcc agt aga ggc ctc tgg gat tec ttt cgt 576
Thr Ile Arg Gln Glu Met Ala Ser Arg Gly Leu Trp Asp Ser Phe Arg
180 185 180
cag tcc gag aga ggc gaa gag aca att gaa gaa aga ttt gaa atc aca 624
Gln Ser Glu Arg Gly Glu Glu Thr Ile Glu Glu Arg Phe Glu Ile Thr
: 195 200 205
ggg acg atg cgc aag ctt gcc aat tac agt ctc cca ccg aac tte tec 672
Gly Thr Met Arg Lys Leu Ala Asn Tyr Ser Leu Pro Pro Asn Phe Ser
210 215 220
agc ctt gaa aat ttt aga gtc tat ata gat gga ttc gaa ccg aac ggc 720

Ser Leu Glu Asn Phes Arg Val Tyr Ile BAsp Gly Phe Glu Pro Asn Gly
225 230 . 235 240




<212> PRT <213> Influenza virus <400> 52 Met G u Asp
Phe Val Arg An Cys Phe Asn Pro Met Ile Val GQu Leu 1
510 15 Ala Qu Lys Ala Met Lys Gu Tyr dy G u Asn
Pro Lys Ile Gu Thr 20 25 30 Asn Lys Phe Ala Ala lle
Cys Thr His Leu Au Val Cys Phe Met Tyr 35 40 45 Ser
Asp Phe H's Phe Ile Asn Qu Leu Gy Qu Ser Val Val
Il'e-Gu 50 55 60 Ser Gy Aﬁ) Pro Asn Ala Leu Leu Lys
ers ,_’?rhg E/Ee gu [lelle GQu 25' 70 75 80 dy Arg Asp
g T Vet Ala. Trp, Thr Val, Val, A0 88Tad lec Qs ASn78b
aen it 81 St o s B el o A
eu Tyr Aspa2iyr 100 105 1XBoLys A u Asn ARpg Phe Val
aI(t;F g]al‘_lfga(}%/%/gl aThr Arg cArggGI u \églg{ aHiE%tillsgégo 123,
F a a cca G u
Iﬂ'flésl"fﬁf°?}§|%§ 513 yifagrﬁﬁ g%gléié%ﬁﬁg IIeIEP%;o )éz? Phe Thr
Gy Gu Au Met Ala Thr Lys Ala Asp 112 145 150 155
qb6Cc2 Fyr tThrcat egs Asp CErPad e 368 AR GTAIA" ALY fPe LyS™
STHIPrAEe 1¥E PR 880 157 75 THY LIePez:g‘rAép Gn'du Met
Ala Ser " Arg Ay Leu Trp Asp Ser Phe Arg 180 185 190
&Gk ot Setge Gt gAg grad apa Giol Gk WwaFhuya ldee Bh rtEaga Aty Phe 212
1Gh hek | Sex TR GLUG8P 200 PO5H=@Y CFHISINETY A'g PE&}&E%eu Al a
Asrt?fyr Ser Leu Pro°Pro Asn Phe Ser 210 215 220 Ser
€U J2aASB Rha A G Vak Byreekl@rAsp GhyaaPh@g et Pro 960
ASMNksEAla B25y23Qs 285 RB40rhr Phe Phe Gly Trp Lys Glu Pro

305 310 315 320
agt att gtt aaa cca cat aaa aag ggt ata aac ccg aac tat ctc caa 1008
Ser Ile Val Lys Pro His Lys Lys Gly Ile Asn Pro Asn Tyr Leu Gln
325 330 ’ 335
act tgg aag caa gta tta gaa gaa ata caa gac ctt gag aac gaa gaa 1056
Thr Trp Lys Gln Val Leu Glu Glu Ile Gln Asp Leu Glu Asn Glu Glu
" 340 345 350
agg acc ccc aag acc aag aat atg aaa aaa aca agc caa ttg aaa tgg 1104
Arg Thr Pro Lys Thr Lys Asn Met Lys DLys Thr Ser Gln Leu Lys Trp
355 ’ 360 365
gca cta ggt gaa aat atg gca cca gag aaa gtg gat ttt gag gat tgt 1152
Ala Leu Gly Glu Asn Met Ala Pro Glu Lys Val Asp Phe Glu Asp Cys
370 375 380
aaa gac atc aat gat tta aaa caa tat gac agt gat gag cca gaa gca 1200
Lys.Asp Ile Asn Asp Leu Lys Gln Tyr Asp Ser Asp Glu Pro Glu Ala
385 390 395 400
agg tect ctt gca agt tgg att caa agt gag ttec aac aag gct tgt gag 1248
Arg Ser Leu Ala Ser Trp Ile Gln Ser Glu Phe Asn Lys Ala Cys Glu
405 410 415
ctg aca gat tca agc tgg ata gag ctc gat gaa att ggg gag gat gtc . 1296
Leu Thr Asp Ser Ser Txp Ile Glu Leu Asp Glu Ile Gly Glu Asp Val
42Q 7 425 430
gec cca ata gaa tac att gcg age atg agg aga aat tat ttt act gect 1344
Ala Pro Ile Glu Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe Thr Ala
435 ’ 440 445
gag att tcc cat tgt aga gca aca gaa tat ata atg aaa gga gtg tac 1392

Glu Ile Ser His Cys Arg Ala Thr Glu Tyr Ile Met Lys Gly Val Tyr
450 455 460



Cys Ile Au Ser Lys Leu Ser G n Met Ser Lys Gu Val
‘Asn Ala Lys 245 250 255 Ile G n Pro Phe Ser Lys Thr
Thr Pro Arg Pro Leu Lys Met Pro Ay 260 265 270 Ay
Pro Pro Cys Hi's G n Arg Ser Lys Phe Leu Leu Met Asp
- Ala Leu 275 280 285 Lys Leu Ser Ile Gn Asp Pro Ser
Hs Qu dy Gn Ay Ile Pro Leu 290 295 300 Tyr Asp
Ala I.le Lys Cys Met Lys Thr Phe Phe Ay Trp Lys Qu
Pro 305 310 315 320 Ser Ildl¥al Lys Pro His Lys Lys
Ile Asn Pro Asn Tyr Leu G n 325 330 335 Thr Trp‘
% glﬂn %/al Lg%cg?n Gu :§|ngtg nCQS Leu GI u jf‘/% 1440
he N Lys
qmég? ge 5§a Fi Cygéésg 65 1?5 Eﬁa Leu
Gly G u Asn Met Ala Pro Glu Lys Val Asp Phe du Asp
% L7 @t B8y 380 atd ypgt AsP tht @sASAc AsP IpeYILyes & Tyrt8s8
b LSeflAghH° ?ﬁp TBr Geaty” Arar388” 350 °395M Ut & g Ser
Leu Al a Ser rpIIeGnSer uPheAsnLysAIaQIs
Ghdl 240524102 435 god etc Rhe aAspadeta Sey tde pat ke Gy Leus36
Agh Td dst bps @y G Fradpe Yag Lyd 2oy 425 5828(2 BPFD Ile
GIuTyrII%AIaSer Met ,&rgArgAsnTyr e Thr Al a
435 g%gcéﬂéc ggj lét& l.ec Sex ng %g@éSg ALY A acdTBtc @1 Tynssa
ke aMetrht ysp @Yy v¥alasTyphe 450 54554 60u Phe geASen Thr Al a
Leu Led'Asn Ala Ser Cp3°Ala Ala Met A8p A u Phe 465
%ZQ cé’géga‘l%{)t élgg Qc;-%gc aL§ t%%a%ga ltLu_e t§,e tt!—)éga 9.(§ ArgGBZ
by s.xr&leke Ags 4 C g/galTlIl.Eu Asn Leu
Tyr 5&y Phe IIe IIé35Lys Gy Arg SéFOHls Leu Arg 500

5agt5 ggag'%ac atg ctt tta aga act gct gta ggt caa gtg tca aga ccc 1680
Ile Gly Asp Met Leu Leu Arg Thr Ala Val Gly Gln Val Ser Arg Pro
545 550 555 560
atg ttt ttg tat gta agg aca aat gga acc tct aaa att aaa atg aaa 1728 °
Met Phe Leu Tyr Val Arg Thr Asn Gly Thr Ser Lys Ile Lys Met Lys
565 570 575

tgg gga atg gaa atg agg cgc tge ctc ctt cag tect ctg caa cag att 1776
Trp Gly Met Glu Met Arg Arg Cys Leu Leu Gln Ser Leu Gln Gln Ile

580 585 590 )
gaa agc atg atc gaa gct gag tcc tca gtc aaa gaa aag gac atg acc 1824
Glu Ser Met Ile Glu Ala Glu Ser Ser Val Lys Glu Lys Asp Met Thr

595 ) 600 605
aaa gaa ttt ttt gag aac aaa tca gag aca tgg cct ata gga gag tcc 1872
Lys Glu Phe Phe Glu Asn Lys Ser Glu Thr Trp Pro Ile Gly Glu Ser
610 615 620
ccc aaa gga gtg gaa gag ggc tca atc ggg aag gtt tgc agg acc tta 1920
Pro Lys Gly Val Glu Glu Gly Ser Ile Gly Lys Val Cys Arg Thr Leu
625 630 635 640
tta gca aaa tct gtg ttt .aac agt tta tat gca tet cca caa ctg gaa 1968
Leu BAla Lys Ser Val Phe Asn Ser Leu Tyr Ala Ser Pro Gln Leu Glu
645 650 655

gga ttt tca gct gaa tct agg aaa tta ctt ctc att gtt cag gct ctt 2016
Gly Phe Ser Ala Glu Ser Arg Lys Leu Leu Leu Ile Val Gln Ala Leu

660 665 670
aga gat gac ctg gaa cct gga acc ttt gat att ggg ggg tta tat gaa 2064

Arg Asp Asp Leu Glu Pro Gly Thr Phe Asp Ile Gly Gly Leu Tyr Glu



Asn Asp Thr Asp Val Val Asn Phe Val Ser Met du Phe
Ser Leu Thr 515 520 525 Asp Pro Arg Phe GQu Pro Hi's
Lys Trp Gu Lys Tyr Cys Val Leu Gu 530 535 540 1Ile
Gy Asp Met Leu Leu Arg Thr Ala Val.dy dn Val Ser
Arg Pro 545 550 555 560 Met Phe Leu Tyr Val Arg Thr
Asn Ay Thr Ser Lys Ile Lys Met Lys 565 570 575 Trp
Ay Mt u Met Arg Arg Cys Leu Leu G n Ser Leu @n
Anlle 580 585 590 114 dullder Met Ile Gu Ala @ u
Ser Ser Val Lys Qu Lys Asp Met Thr 595 600 605 Lys
G u Phe’Phe Qu Asn Ly¥%Ser Gu Thr ¥p Pro Ile Gy
CﬂclaJ a@%r a 5<:t 2{QtPJaQ Sccg l: LEtGalelt cY Serziiz2
yglg;%g iy QSE pgmflx?y mﬁ,ﬁiéﬁs Itg%&eﬁ%ngds@ Leu
AI a 6_993 Ser Val Phe69Asn Ser Leu Ty7|00AI a Ser Pro dn
645 650 635, 4y Phe Ser u Ser Arg Lys, ¢,
aac c ca ctg' a

&Lé el 146 Mal ol - Alia i@%ﬁ@ég ‘645 070 Arg_Adr
A& Leu Glu Pro 'Gby Thr Phe Aspible Ay Ay Leu Tyr
Glu 675 680 685 Ser Ile Qu GQu Cys Leu Ile Asn Asp
Proo-I " Val Leu Leu Asn Al.a 690 695 700 Ser Trp Phe
A&mDSenﬁPhe Leu Thr Hs Ala Leu Lys 705 710 715
218> B <211> 844 <212> DNA <213> Influenza virus
<Z2> LEPqepzTPErus<222> (1)..(690)

<400> 52

Met Glu Asp Phe Val Arg Gln Cys Phe Asn Pro Met Ile Val Glu Leu
1 5 10 15

Ala Glu Lys Ala Met Lys Glu Tyr Gly Glu Asn Pro Lys Ile Glu Thr
20 25 30

Asn Lys Phe Ala Ala Ile Cys Thr His Leu Glu Val Cys Phe Met Tyr
35 40 45

Ser Asp Phe His Phe Ile Asn Glu Leu Gly Glu Sexr Val Val Ile Glu
50 55 60

Ser Gly Asp Pro Asn Ala Leu Leu Lys His Arg Phe Glu Ile Ile Glu
65" 70 75 80

Gly Arg Asp Arg Thr Met Ala Trp Thr Val Val Asn Ser Ile Cys Asn
85 S0 95

Thx Thr Arg Ala Glu Lys Pro Lys Phe Leu Pro Asp Leu Tyr Asp Tyr
100 105 110

Lys Glu Asn Arg Phe Val Glu Ile Gly Val Thr Arg Arg Glu Val His
115 120 125

ile Tyr Tyr Leu Glu Lys Ala Asn Lys Ile Lys Ser Glu Lys Thxr His
130 135 140 :

Ile His Ile Phe Ser Phe Thr Gly Glu Glu Met Ala Thr Lys Ala Asp



<400> 53 atg gat tcc aac act gtg tca agc ttt cag gta
tgt ttt ctt tgg 48 Met Asp Ser Asn Thr Val Ser

gac
Ser
cgt
ttc
ay
gac
Arg
Ser
att®

Ile

aaa
Asp

I\/Et
aélgl

atc

Phe A n Val Asp Cys Phe Leu Trp 1 5 10 15

cat gtc

aaa cga ttc gca gac caa gaa ctg ggt gat gcc cca
96 His Val Arg Lys Arg Phe Ala Asp G n GQu Leu
Asp Ala Pro Phe 20 25 30
cag aag tcc cta agg gga aga ggt agc 144 Leu Asp
Leu Arg Arg Asp G n Lys Sér2 Leu Arg Gy Arg Ay

35 40 45 115 act ctt ggt ctg gac atc gaa aca gcc

cat gca gga

ctt gac cgg ctt cgc cga

Y4g cag ata 192!%°Thr Leu Ay L¥g Asp

GQu Thr Ala Thr HHs Ala Ay Lys Gn Ile 50 55 60

otg gagdreagpadlh Quls3afqgag QaankCdsdak Ha0udCikCl!
atg acc 288 Val GQu @ m7l e Leu Qu LyssA u Ser

att gcc tct

GQu Ala Leu Lys Met Thr 65 70 75 80
ng El%tAzQeélntcﬁﬂ gt ag 4,3

Il e Alsa Ser Val Pro Als

)

{
e

gsae

ct ct gat

ﬁ Phe

Thr Leu Asp 85 90 95 gag atg tca aga gac tgg ttc
Au Met Ser
rg(ﬁ ﬁfi?sn@aﬁhrThr

100 105 110 ggc tcc cta t gt ata aga atg gac cag gca
at %at aag aac atc 384 dy

ggiph;%iﬁ%gﬁﬁ%g %%ggbl E%%rﬁXQt tEEl

9 APR P g

Ser

aca 3

Leu

Cys Ile Arg
TAYD Ty SCASHO 1R MR 20T 125

ata ctt aaa gca aac ftt agt gtg att ttc gaa agg ctg
aca cta 432 1lle Leu Lys Ala Asn Phe Ser Val Ile
& Frarge Fee A VaTHive e 26801 F5e 140 Fap absot@vct t

gaa

aga gcc ttc acc g4a gaa gga gcd

480
Vs
ctt

Pro

Lys

Gly

Lys

Tyxr

305

Ser

Thr

Arg

gtc gtt ggc gad°

att

Ile Leu Leu Arg Ala Phe Thr Au Gu Ay Al a Vval
e \eigsgr Itve 13 Bel 50n Meb sk6Qys tcga vacash trPaa agt t Ct

cca gga At act aat gag §at gtc aaa aat25528 Ser

Leu Pro Ser Leu Pro Gy H's Thr Asn A u Asp Val

GASIPro Phe Ser Lys Thr Thr Pro Arg Pro Leu Lys Met Pro Gly

260 265

Pro Pro Cys His Gln Arg Ser Lys
275 280

Leu Ser Ile Glu Asp Pro Ser His
290 295

Asp Ala Ile Lys Cys Met Lys Thr
310

Ile Val Lys Pro His Lys Lys Gly
325

Trp Lys Gln Val Leu Glu Glu Ile
340 345

Thr Pro Lys Thr Lys Asn Met- Lys
355 360

Phe

Leu

Leu

Glu Gly Glu

Phe

Ile

330

Gln

Lys

Phe

315

Asn

Asp

Thr

300

Gly

Pro

Leu

Ser

Met

285

Gly

Trp

Asn

Glu

Gln
365

270

Asp

Ile

Lys

Tyr

Asn

350

Leu

Ala

Pro

Glu

Leu

335

Glu

Lys

Leu
Leu
Pro
320
Gln

Glu

Txrp



165 170 175 gca att ggg gtc ctc atc gga gga ctt aaa
tgg aat gat aat acg gtt 576 Ala lle Ay Val Leu lle
@y Gy Leu Lys Trp Asn Asp Asn Thr Val 180 185 190
aga etc tct gaa act cta cag aga ttc get tgg aga agc
agt cat gaa 624 Arg lle Ser Gu Thr Leu G n Arg Phe
Ala Trp Arg Ser Ser Hs Qu 195 200 205 aat ggg aga
cct tca ttc cct tca aaa cag a cga aaa atg gag aga
672 Asn Ay Arg Pro Ser Phe Pro Ser Lys G n Lys Arg
Aaus Ve y @Y AL 102243 £20,808 alh Ra%16GR, %34 att

t gaggaaat a agat ggtimga tt gaagaagt 3820 Thr IFe Lys Pro
Gn lle. 225 230 gcgacataga ttgaaaaata cagaaaat ag
fttt caa ataacattta tgcaagccit 780 caactattg

e Ao afr R e SRR MR e R e RER TR T 1 g
840 ataa 844 116 <210> 54 <211> 230 <212> PRT <213>
I nfluenza virus <400> 54 Met Asp Ser Asn Thr Val Ser
Barsene A gal TAspecs Wef%e‘?ﬁ‘eﬂsb bvg B2 (215" His
Val Arg Lys g Phe Ala Asp n Gu Leu Gy Asp Ala
Pro Phe 20 25 30 Leu Asp Arg Leu Arg Arg Asp A n Lys
ISar THE hFP T YA Y e Gy @érASPS@u%eﬁY'ﬂiF Aseda y Leu
Asp lle d% thr Ala Thr ¥s Ala Gy LysquIn Ile 50
.55 60 Val Qu Gnlle Leu Qu Lys Qu Ser Asp Qu
HagPrdocUiel§is MetIlfnwia &5 RO At 80O Ash|Tr Aha 18errival Pro
Al a Set**Arg Tyr Leu THP Asp Met Thr 4%*éu Asp 85 90 95

Glu Ile Ser His Cys Arg Ala Thr Glu Tyr Ile Met Lys Gly Val Tyr
450 455 460

Ile Asn Thr Ala Leu Leu Asn Ala Ser Cys Ala Ala Met Asp Glu Phe
465 470 475 480

Gln Leu Ile Pro Met Ile Ser Lys Cys Arg Thr Lys Glu Gly Arg Arg
485 490 495

Lys Thr Asn Leu Tyr Gly Phe Ile Ile Lys Gly Arg Ser His Leu Arg
500 505 510

Asn Asp Thxr Asp Val Val Asn Phe Val Ser Met Glu Phe Ser Leu Thr
515 520 525

Asp Pro Arg Phe Glu Pro His Lys Trp Glu Lys Tyr Cys Val Leu Glu
530 535 540

Ile Gly Asp Met Leu Leu Arg Thr Ala Val Gly Gln Val Ser Arg Pro
545 550 555 560

Met Phe Leu Tyr Val Arg Thr Asn Gly Thr Ser Lys Ile Lys Met Lys
565 570 575

Trp Gly Met Glu Met Arg Arg Cys Leu Leu Gln Ser Leu Gln Gln Ile
- 580 585 590



Gu Met Ser Arg Asp Trp Phe Met Leu Met Pro Lys G n
Lys Val Thr 100 105 110 Ay Ser Leu Cys Ile Arg Met
Asp An Ala Ile Met Asp Lys Asn Ile 115 120 125 lle
Leu Lys Ala Asn Phe Ser Val Ile Phe Qu Arg Leu Gu
Thr Leu 130 135 140 Ile Leu Leu Arg Ala Phe Thr GQu
GQu dy Ala Val val Ay Qu Ile 145 150 155 160 Ser
Pro Leu Pro Ser Leu Pro Ay Hés Thr Asn flu Asp Val
Lys Asn 165 170 175 Ala lle 8% val Leulle Ay Qy
Leu Lys Trp Asn Asp Asn Thr Val 180 185 190 117 Arg
l§& S8 udd theTlh AQU:H égrAgeg Pher Al @uTiR ApOuesefn.Ser
H's d usd95 200 205 Asmw Ay Arg Pro &sr She Pro Ser
Lys A n Lys Arg Lys Met Qu Arg 210 215 220 Thr 1le

DK’(& E{Z;o ¢ F&’nf % uenszn aIg 2|3$ U sélzul’%forrrpg?%ié]; é4&§28e§212>

(1)..(1497) <400> 55 atg gcg tct caa.ggc acc aaa cga
tcc tat gaa cag atg gaa act gat 48 Mt Ala Ser Gn
P THr CRYRIARY SBrCTyTerd T @npiet* G M MAsE,L 5 10
ggg gaa cgc cag aat gca act gaa atc aga gca tct
gtc gga agg atg 96 dy Gu Arg A n Asn Ala Thr G u
| ben AyagLlyl gerSérl Rhgl A Se=Abey RSt AlZOSEZSPIB’OGl“gTPg fga gga
atc gga cgg tf% tat gtc cag &% tgt act gag”Cttt aaa
4

Gly Phe Ser Ala Glu Ser Arg Lys Leu Leu Leu Ile Val Gln Ala Leu
660 665 670

Arg Asp Asp Leu Glu Pro Gly Thr Phe Asp Ile Gly Gly Leu Tyr Glu
675 680 685

Ser Ile Glu Glu Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Ala
690 695 ‘ 700

Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys
705 710 ) 715

<210> 53

<211> 844

<212> DNA

<213> Influenza wvirus

<220>
<221> CDS
<222> (1)..(690)

e

<400> 53 .

atg gat tcc aac act gtg tca agc ttt cag gta gac tgt ttt ctt tgg 48
Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu Trp

1 5 10 15

cat gtc cgt aaa cga ttc gca gac caa gaa ctg ggt gat gcc ceca ttc 96
His Val Arg Lys Axg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Phe
20 25 30

ctt gac cgg ctt cge cga gac cag aag tcc cta agg gga aga ggt agc 144
Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arqg Gly Arg Gly Ser




Val Ay Ady'lle Ay Arg Phe Tyr Val @ n Met Cys Thr
G u Lev Lys 35 40 45 cta aac gac cat gaa ggg cgg ctg
att cag aac agc ata aca ata gaa 192 Leu Asn Asp Hi s
GQu dy Arg Leu lle @n Asn Ser Ile Thr Ile Gu 50 55
60 agg atg gtg ctt tcg gca ttc gac gaa aga aga aac aag
tat ctc gag 240 Arg Met Val Leu Ser Ala She Asp Gu
Arg Arg Asn Lys Tyr Leu Aui185 70 75 80 gag cat ccc
agt get ggg aaa gac cct aag aaa acg gga ggc ccg ata
288 Glgprtl—lls Pr% Ser Ala vy L s As Pro Lys Lys Thg%?
® PFret8329(FCY CCta gg a
'{hégls‘gﬁ é?y agy "§ra ‘et al (:% i ca ggégysf ?
Lys Asp Gy Lys Trp Met Arg Gu Leu e Leu HIS Asp
@Q0:240H9 k1O ctaama g;a aacatset aby sagatateea tagy scgt caglo
‘%éc‘slaa%“a%ﬁ lgthlg ﬁ& S3B4sp Gir S A& dealys PR Iet Arg
e Trp Arg Gn°Ala Asn Asn GV G u Asp 115 120 125
ak1&ccgrt @ttccgeict gk Gt ttaadta Gat gat gralagr ak€ ghgg caess
Tecrlader ke Faatrld 32c A dyT Rev Ahg ASP Yet &b Thy 2P s Met
Met Ile Trp%is Ser Asn Led®Asn 130 135 148 gac acc
AGthaCa GIA A0 8GR AUy W€t Qe 6YTafGla GPY At U336
gatned 8ar 2Agpisd ITkp Bhe MEY Levar Arg L¥NGLALYGs Aka Theu Vai
Arg Thr @y Met Asp 1451850 155 160 { ¢¢c aga atg tgc
tCt‘tcCt aq 9 Qaaa Q gg c% cg gc %9 g\gga ggc a% 528384j
3?0 Cg tg I@ységé%ﬁ ﬁeys tar &3 7he @egis@my REn lsesl Pro
Arg Ar1958er 165 170 125 gga gcc geti2ggt get gca gta

aaa % aca at g ata, at aacgéb;a g;/ @Ia Alg32
3 Iph Valpn Os 53 WeGival, M A u
18013]18 190 ctc atae aga atg at ciaag cgc gga ata aat
atc§aat ttc tgg aga 624 LeuIIeAr Met |le Lys
(<}

y Z‘E? §€‘§"Eh8%§r %‘a L *F’figg Bi? ‘1%§ 20b 205%°
87

at gaa aga
at g th aat
tca cca tta cet tct ctt cca gga cat act aat gag gat gtc aaa aat 528
Ser Pro Leu Pro Ser Leu Pro Gly His Thr Asn Glu Asp Val Lys Asn
165 170 175
gca att ggg gtc ctc atc gga gga ctt aaa tgg aat gat aat acg gtt 576
Ala Ile Gly Val Leu Ile Gly Gly Leu Lys Trp Asn Asp Asn Thr Val
180 185 190
aga atc tct gaa act cta cag aga ttc gct tgg aga agc agt cat gaa 624
Arg Ile Ser Glu Thr Leu Gln Arg Phe Ala Trp Arg Ser Ser His Glu
195 200 _ 205
aat ggg aga cct tca ttc cct tca aaa cag aaa cyga aaa atg gag aga 672
Asn Gly Arg Pro Ser Phe Pro Ser Lys Gln Lys Arg Lys Met Glu Arg
210 . 215 220
aca att aag cca gaa att tgaagaaata agatggttga ttgaagaagt 720
Thr Ile Lys Pro Glu Ile :
225 230
gcgacataga ttgaaaaata cagaaaatag ttttgaacaa ataacattta tgcaagcctt 780

acaactattg cttgaagtag aacaagagat aagaactttc tcgtttcagc ttatttaatg 840

ataa : 844



Gy Qu Asn Gy Arg Arg Thr Arg Ile Ala Tyr Gu Arg
Met Cys Asn 210 215 220 atc ctc aaa ggg aaa ttt cag
aca gca gca caa cgg get atg atg gac 720 Ile Leu Lys
Gy Lys Phe G n Thr Ala Ala Gn Arg Ala Met Met Asp
225 230 235 240 cag gtg agg gaa ggc cgc aat cct gga
aac get gag att gag gat ctc 768 dn Val Arg u Qy
Arg Asn Pro Gy Asn Ala Qu klee Qu Asp Leu + 245 250
255 att ttc ttg gca cga tca gea ctt att ttg aga gga
tca gta gcc cat 816 I1le Phe Leu Ala Arg Ser Ala Leu
fiig8>Létt Arg Ay Ser Val Ala Hs 260 265 270 aaa tca
¢ cfA cct gec tgt gtt tat gge ctt geca gta acc agt
ggg>864ﬂugyyg =ehs Cys Leu Pro Ala Cys Val Tyr Gy Leu
Ala Val Thr Ser @y 275 280 285 tat gac ttt gag aag
4> gdh tac tct ctg gtt gga att gat cct ttc 912 Tyr
P h e S er & | e l /¥5p
%A’%OA%hg rzqé% %Sva O% S%% g%afi?f‘f:“t% %{gcphgg%/sucjgg att
ttc agt cta atc aga cca aaa gaa 960 Lys Leu Leu dn

Phe Ser ulle u 305
@‘Sfo glérgqg‘ﬁ Arﬁaphec}g%\ gs J;lna((;:lualéleéllAgaiLg ASE’ tlf g%ght g tgg
atg gca tgc cat tct gca 1008 Asn Pro AI a Hs Lys Sex
G@n Leu Val Trp Met Ala Cys His Ser Ala 325 330 335
Yt Pt 49y ‘ZfétAr@t Yrafld ytot STtEdde frcartvaya gga
acc aaa gta 1056 Ala Phe du Asp LeU Arg Val Leu Asn
Phe Ile Arg Ay Thr Lys Val 119 340 345 350 ate cca
ﬁgaL?g%lea?g Afrallzac@uatic Bgarhggds gﬁtlta @yalvat ¢lngBe tca
aat>1104 1Ile Pro &g Ay dn LeuwThr Thr Arg Ay Val
A@nlle Ala Ser Asn 355 360 365 gaa aac atg gag aca
#laGlagtint Tt Bgeclachysctiv faarpt Guaja Fgclaaetlis?2 G u
#sn Met Au Thr'91e Asn Ser Set® Thr Leu Au L& Arg
Ser Lys 370 375 380 tat tgg gca ata agg acc aga agc

9GangJeradl BGen1addie Cad f#igLéﬂgfhrlégaOMet Thr Leu Asp
85 95 -

Glu Met Ser Arg Asp Trp Phe Met Len Met Pro Lys Gln Lys val Thr
100 . 105 110

Gly Ser Leu Cys Ile Arg Met Asp Gln Ala Ile Met Asp Lys Asn Ile
115 120 125

Ile Leu Lys Ala Asn Phe Ser Val Ile Phe Glu Arg Leu Glu Thr Leu
130 135 140

Ile Leu Leu Arg Ala Phe Thr Glu Glu Gly Ala Val Val Gly Glu Ile
145 150 155 160

Ser Pro Leu Pro Ser Leu Pro Gly His Thr Asn t1lu Asp Val Lys Asn
165 170 175

Ala Ile Gly Val Leu Ile Gly Gly Leu Lys Trp Asn Asp Asn Thr Val
180 185 190



Tyr Trp Al

Gn dn Arg
agt gtg caa

Ala dy @

Arg 405 410
atg get gca
Arg Ala Thr

a

Ile Arg Thr Arg Ser Ay Gy Asn Thr Ser

nlle Ser Val

415

ttc act ggt aac 1296 Asn Leu Pro Phe Qu
Ile Met Ala Ala Phe Thr fly Asn 420 425

Adn Pro Thr
aat ctt ccc ttt gag aga gca acc att

Phe Ser Val

385 390 395 400 gca tct gca gga cag ata
cct act ttc tca gta cag aga 1248 Al a Ser

dn

430 act gaa gga agg act tcc Hc atg aga acg gaa ate
ate agg atg atg 1344 Thr Gu dy Arg Thr Ser Asp Met
Met 435 440 445 .

Arg Thr Qu lle Ile Ar
gt HeaSTcBUgHE it S gt gte Hect R4y

ttc 139Y°

@ dy

A u Asn Al a
Gy Arg Ay Val

Met

ys Ser du Asp Val
Phe 450 455 460 gag etc tcg gac gaa
By Goar@Ceroasy eoglut gerghyp et Iselr ot b ACCI4A4E Qu
Leu 8& Asp Qu Lys?® a Thr Asn Prg’lle Val Pro Sex
Phe Asp 465 470 475 480 atg agc aat gaa ggg tct tat
ttic tiCr@ggarogac amt get gag gag ttt 1488 Met Ser Asn

Arg Ser Ser ng

g4d €99 gga
Ser

aat
u

gtc

Phe d n

485 490 495 gac agt taa 1497 Asp Ser <210> 56
498 ,-<242> PRT <213> |nfluenza virus
Seriid na@ y Thr
Asp2>108 10 15
Afgﬁl a S8 alttd y Arg Met

Ile Ay Arg Phe Tyr Val

35240 45
<221> CDS
<222> (1)..

<400> 55
atg gcg tct
Met Ala Ser
1

ggg gaa cgc
Gly Glu Axg

gtg gga gga
Val Gly Gly

cta aac gac
Leu Asn Asp
50

agg atg gtg
Arg Met Val

gag cat ccc
Glu His Pro

tac aga aga
Tyr Arg Arg

aaa gaa gaa
Lys Glu Glu
115

(1497)

caa.
Gln

cag
G1ln
20

atc
Ile

cat
His

ctt
Leu

agt
Ser

aaa
Lys
100

atc
Ile

ggc
Gly

aat
Asn

gga
Gly

gaa
Glu

teg
Sexr

gct
Ala
85

gat
Asp

atg
Met

acc
Thr

gca
Ala

cgg
Arg

999
Gly

gca
Ala
70

999
Gly

999
Gly

aga
Arg

aaa
Lys

act
Thxr

ttt
Phe

cgg
Arg
55

ttc
Phe

aaa
Lys

aaa
Lys

atc
Ile

cga
Arg

gaa
Glu

tat

Tyr-

40

ctyg
Leu

gac
Asp

gac
Asp

tgg
Trp

tgg
Trp
120

Adn

tce
Ser

atc
Ile

gtc
val

att
Ile

gaa
Glu

cct
Pro

atg
Met
105

cgt
Arg

tat gaa
Tyr Glu
10

aga gca
Arg Ala

cag atg
Gln Met

cag aac
Gln Asn

aga aga
Arg Arg
75

aag aaa
Lys Lys
S0

agg gaa
Arg Glu

cag gcc
Gln Ala

cag
Gln

tct
Ser

tgt
Cys

agce
Ser
60

aac
Asn

acg
Thr

cte
Leu

aac
Asn

Ser Tyr PHe Phe Ay Asp Asn Ala Au G u Phe

<211>

<400> 56 Met Al a
Lys Arg Ser Tyr Au G n Met Gu Thr
Gy Qu Pig dn Asn Ala Thr GQu Ile
120 20 25 30 Vval
Met Cys Thr G u Leu Lys

atg
Met

gtc
val

act
Thr
45

ata
Ile

aag
Lys

gga
Gly

atc
Ile

aat
Asn
125

gaa
Glu

gga
Gly
30

gag
Glu

aca
Thr

tat
Tyr

ggc
Gly

ctc
Leu
110

ggt
Gly

act
Thr
15

agg
Arg

ctt
Leu

ata
Ile

cte
Leu

ccg
Pro
95

cat

His

gaa
Glu

Ay Gy

gat
Asp

atg
Met

aaa
Lys

gaa
Glu

gag
Glu
80

ata

Ile

gat
Asp

gac
Asp

48

96

144

192

240

288

336

384



Leu Asn Asp Hs Qu Gy Arg Leu Ile G n Asn Ser Ile
Thr Ile Au 50 55 60 Arg Met Val Leu Ser Ala Phe Asp
GQu Arg Arg Asn Lys Tyr Leu u 65 70 75 80 du His
Pro Ser Ala Gly Lys Asp Pro Lys Lys Thr Ay Ay Pro
Ile 85 90 95 Tyr. Arg Arg Lys Asp Ay Lys Trp Met Arg
GQu Leu Ile Leu Hs Asp 100 105 110 Lys u Qu lle
Met Arg Ile Trp Arg G n Ala f};srn Asn Gy Au Asp 115
120 125 Ala Thr Ala Ay Led Hs Met Met lie Trp
Hi's Ser Asn Leu Asn 130 135 140 Asp Thr Thr Tyr dn
gd getThet Aftgcil acd esk Wed afY gecl By oy tdelatASR: 2445 150
All5 5] B GBr bevAfy Kbt u@ydetSere DautiveberChan Ghiyasser Thr
Let®®Pro Arg Arg S&#5 165 170 175 Yy Ala Ala Ay A a
ofd 2cVala L¥S 4 ¥oVala Qo (Thrc Mt & g0 18
AdOfhrl et fhreciN gegVehs h %i yseull\x% &y?%eéﬁ%sﬁ Ep Aarg™’
19‘%n Phe Trp Arg50 195 200 205 113|y A u Asn d ys0Arg Arg

gga [ gc tc Tgtrg d u ArgC s Asn 210 21t5 220 -
Pij frol &A1 aTm gggq% &g A
Met Met ASp165225 230 235 Zéh(b 121 G n Val g du dy

%ASC{Q %gﬁg ﬁAsnaaAI%? Gulle %uﬁésg Leu 245 2%33105376

e L 2 22 el 1'Qud%Ar g

c er Val© #ba ngl ?36101”?6%5% %gsThé 7t Qs Teu*'Bro Ala
C,ys Val Tyr GI y Leu Al a Val Thr Ser Ay 275 280 285

L ? ﬁi 7 1 g aurg Kgradteirc\Viads @ay || es24
KspePryg Brie lfgbysz oL §‘ B LRGN HerP8er Gin
IIe Phe Ser Leu Ile Arg Pro Lys Gu

ggt gaa aat ggt cga aga acc aga att gct tat gaa aga atg tgc aat 672
Gly Glu Asn Gly Arg Arg Thr Arqg Ile Ala Tyr Glu Arg Met Cys Asn
210 215 220
atc ctc aaa ggg aaa ttt cag aca gea geca caa cgg get atg atg gac 720
Ile Leu Lys Gly Lys Phe Gln Thr Ala Ala Gln Arg Ala Met Met Asp
225 230 235 240
cag gtg agg gaa ggc cgc aat cct gga aac'gct gag att gag gat cte 768
Gln Val Arg Glu Gly Arg Asn Pro Gly Asn Ala Glu Ile Glu Asp Leu
245 250 255
att ttc ttg gca cga tca gea ctt att ttg aga gga tca gta gcc cat 816
Ile Phe Leu Ala Arg Ser Ala Leu Ile Leu Arg Gly Ser Val Ala His
260 265 270 :
aaa teca tge cta cct gee tgt gtt tat ggc ctt gca gta acc agt ggg 864
Lys Ser Cys Leu Pro Ala Cys Val Tyr Gly Leu Ala Val Thr Ser Gly
275 280 285
tat gac ttt gag aag gaa gga tac tct ctg gtt gga att gat cct tte 912
Tyr Asp Phe Glu Lys Glu Gly Tyr Ser Leu Val Gly Ile Asp Pro Phe
290 295 300
aaa cta ctc cag aac agt caa att ttc agt cta atc aga cca aaa gaa 960
Lys Leu Leu Gln Asn Ser Gln Ile Phe Ser Leu Ile Arg Pro Lys Glu
305 310 315 320
aac cca gca-cac aaa agc cag ttg gtg tgg atg gca tge cat tct gea 1008
Asn Pro Ala His Lys Ser Gln Leu Val Trp Met Ala Cys His Ser Ala
325 330 335
gca ttt gag gat ctg aga gtt tta aat ttc att aga gga acc aaa gta 1056

Ala Phe Glu Asp Leu Arg Val Leu Asn Phe Ile Arg Gly Thr Lys Val




305 310 315 320 Asn Pro Ala His Lys Ser G n Leu Va
Trp Met Ala Cys His Ser Ala 325 330 335 Ala Phe Gu
Asp Leu Arg Val Leu Asn Phe Ile Arg Ay Thr Lys Val
340 345 350 Ile Pro Arg Ay G n Leu Thr Thr Arg Ay
Val Gn lle Ala Ser Asn 355 360 365 du Asn Met GQu
Thr Ile Asn Ser Ser Thr Leu GQu Leu Arg Ser Lys 370
375 380 Tyr Trp Ala lle Arg Thr Arg Ser Ay Ay Asn
Thr Ser Gn Gn Arg 385 3901895 400 Ala Ser Ala Gy
Gnlle Ser val Gn Pro Thr Phe Ser Val Gn Arg 405
410 415 A% Leu Pro Phe®Bu Arg Ala Thi*%1e Met Al a
étl_cacgy]gga-rwa ggytésgca é'gé) fazéga‘]'gtg I&ﬁr at(a !f:f'cthéé ﬂtg Th{104
Sey pASPrdVBly Arrgrdthrn:Gre htecly eatAsxy Met aldeter 435 440
445 GPW Asn Ala Lys S&t Q@ u Asp Val3f§§er Phe G n Gly
Arg_ 4 Vq% RQ. 450 455 460 122 d.u lLeu Sg% Asp 4
By s eorhe Achai i) @riéjwfé‘rgeuséf B ARS B 3@5 47
47537480 Met Sex Aste Qu Gy Ser Isor Phe Phe y Asp
An Ala €] u Gu PQ@ 485 490 495 EEESer <210> 57 1200
= 13, z%?%% A2 ?Gii‘niin LV §220>
13 CDs <22 >34ol) .. (141 <4430> 57 atg aat s@ca aat

caa aag ata ata gca at t gga ttt gca tca ttg ggg 48
gca tct gca gga cag ata agt gtg caa cct act tte tca gta cag aga 1248
Ala Ser Ala Gly Gln Ile Ser Val Gln Pro Thr-Phe Ser Val Gln Arg

" 405 410 415

aat ctt ccc ttt gag aga gca acc att atg get gca ttc act ggt aac 1296
Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala Ala Phe Thr Gly Asn
420 425 430

act gaa gga agg act tcc gac atg aga acg gaa atc ata agg atg atg 1344
Thr Glu Gly Arg Thr Ser Asp Met Arg Thr Glu Ile Ile Arg Met Met
435 440 445

gaa aat gecc aaa tca gaa gat gtg tet tte cag ggg cgg gga gtc tfc ' 1392
Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val Phe
450 455 460

gag ctc tcg gac gaa aag gca acg aac ccg atc gtg cct tec ttt gac 1440
Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe Asp
465 470 475 480

atg agc aat gaa ggg tct tat ttc ttc gga gac aat gct gag gag ttt 1488
Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Phe
485 490 495

gac agt taa 1497
Asp Ser ’

<210> 56

<211> 498

<212> PRT .
<213> Influenza virus

<400> 56
Met Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu Gln Met Glu Thr Asp
1 5 10 15

Gly Glu Axrg Gln Asn Ala Thr Glu Ile Arg Ala Ser Val Gly Arg Met



Net Asn Pro Asn Gn Lys Ile lle Ala lle Ay Phe Ala
Ser Leu dy 1 5 10 15 ata tta atc att aat gtc att ctc
cat gta gtc agc att ata gta aca 96 Ile Leulle lle
Asn Val Ile Leu His Val Val Ser Ile Ile Val Thr 20 25
30 gta ctg gtc ctc aat aac aat aga aca gat ctg aac
tgc aaa ggg acg 144 Val Leu Val Leu Asn Asn Asn Arg
Thr Asp Leu Asn Cys Lys Ay Thr 35 40 45* atc ata aga
gaa tac aat gaa aca gta aga gt’d gaa aaa ctt act caa
192 l1lelle Arg Gu Tyr Asn GQu Thr Val_ _Arg Val Qu
Lys Leu TH® @ n 50 55 60 ¥ tgg tat aat afc agt aca att
aag tac ata gag aga cct tca aat gaa 240 Trp Tyr Asn
Tar cdercithme ldig PerSDhIWera@ C(ﬂumeﬂl'@s Bho cBerLefIRs du 65
70 75 80 tac tac atg ®at aac act gadbScca ctt tgt gag
gcc caa ggc ttt gca 288 Tyr Tyr Met Asn Asn Thr Qu
Fi)reQ Alsglixsgl-ﬁs GlH Ge\l/airg I@uqu G?HQ&SAIS@r &59 Q‘Qr &5e cefa ttt
tcc s@aa gat aat gg&sata cga att ggg tcg aga ggc cat
gtt 336 Pro Phe Ser Lys Asp Asn Gy Ile Arglle Ay
%@% Mggglaglxu |_s||e§ AYQlPh;'qlgp](g§ A:La'Q\rgtAtsI\ ng gfy;;atL"élu agg gaa
el ttt gta tca7bgt tcg ccc tCasgaa tgt aga 384 Phe
Val Ile Arg GQu Pro Phe Val Ser Cys Ser Pro Ser Qu

S £ 115 0125 .. ... .... 123 acc ttt ttc ctc
SR 530 58 023 o Jvaiied e g OVE AR SN TbEEBAL 959
Thr Phe Phe Leu Thr G n Gy Ser Leu Leu Asn Asp Lys
H's Ser Asn 130 135 140 ggc aca ata aag gat cga agt
T8 FRCTBEH 46T Y é‘yétTgP’%gE "6 CLadan 48D Loee e 1l e
Lys Asp Arg Ser Pro Tyr g Thr Leu Met "Sex Val Lys
145 150 155 160 ata ggg caa tca cot aat gta tat caa
gee Gé!gql‘f t'te fah Arodlytige dea B281a P Ak WIGEEH B8 Pr o
Asn Val*'Tyr G n Ala A'g°Phe G u Ser Vaf Ala 165 170
175

"Ala Thr Ala Gly Leu Thr His Met Met Ile Trp His Ser Asn Leu Asn
130 135 ) 140

Asp Thr Thr Tyr Gln Arg Thr Arg Ala Leu Val Arg Thr Gly Met Asp
145 150 155 ' 160

Pro Arg Met Cys Ser Leu Met Gln Gly Ser Thr Leu Pro Arg Arg Ser
165 170 175

Gly Ala Ala Gly Ala Ala Val Lys Gly Val Gly Thr Met Val Met Glu
180 185 190

Leu Ile Arg Met Ile Lys Arg Gly Ile Asn Asp Arg Asn Phe Trp Arg
195 200 205

Gly Glu Asn Gly Arg Arg Thr Arg Ile Ala Tyr Glu Arg Met Cys Asn
210 215 220

Ile Leu Lys Gly Lys Phe Gln Thr BAla Ala Gln Arg Ala Met Met Asp
225 230 235 240




tgg tca gca aca gca tgc cat gat gga aaa aaa tgg atg

aca gtt gga 576 Trp Ser Ala Thr Ala Cys His Asp Ay
Lys Lys Trp Met Thr vVal Ay 180 185 190 gtc aca ggg
ccc gac aat caa gca att gca gta gtg aac tat gga ggt

624 Val Thr Gy Pro Asp Asn Gn Ala Ile Ala Vval Val
Asn Tyr Gy Ay 195 200 205 gtt ccg gtt gat att att

aat tca tgg gca ggg gat att tta aga acc 672 Val Pro
Val Asp Ile Ile Asn Ser Trp Ala;s.@dy Asp Ile Leu Arg

Thr 210 215 220 caa gaa tca tca tgc acc tgc att aaa
ggargacitgl diatcly ggqisa @b oE1420n Ak s Me 8L 296 1LEYS
Thr Cys Ile Ly4dy Asp Cys TyasoTrp Val Met 225 230
235 240 act gat gga ccg gca aat agg caa got aaa tat
agg atmet V.

SRR SRR Y ety e Ars s s et 0 M
gat gga aga gta att gga caa act gat ata agt ttc aat

A n Thr _Asp
??gy %%s y L){) grd‘%ﬁ 21"7'0 Ala Vg‘l Pg ﬁ’érgGlEjag

t gt tot t gt tac ccc aat gaa ggg aag gtg gaa tgc 864
Hs Ile Gu Au Cys Ser Cys Tyr Pro Asn Au Ay Lys
Val™vaige &3 Gé‘ﬂr%??@éu gg? Té{f &t deu a8y 8?61%15@ tng Péi%t
gga aca aat aga cca att ctg gta ata 2 Ile Cys Arg
Asp Asn Trp Thr Ay Thr Asn Arg Pro Ile Leu Val Ile
29(3v295= 360 Stptist Ser Gar dt Fht Ggr tlae IaedrgiPro dga Glat

tt g%t gt got ggc att’ccc 960 Ser *&&r Asp Leu Ser¥yr
Thr Val Ay Tyr Leu Cys Ala Gy Ile Pro 305 310 315
320sn et Ajadiacks cet caggeggal gag vgatriaglhs ¢aa skt araca
ggc tca tgt acd?1008 Thr Asp3thr Pro Arg Q ¥3d u Asp
Ser A n Phe Thr Ay Ser Cys Thr 325 330 335 agt cot
tt }19@8e aal A8RagPag tvaC 1.ggiasPir8e 228 299C1§ trer §gg vl t
cga 1056 SétoPro Leu Gy Agh Lys Gy Tyr 363by Val Lys
Gy Phe Ay Phe Arg 124 340 345 350

Ile Pro Arg Gly Gln Leu Thr Thr Arg Gly Val Gln Ile Ala Ser Asn
355 360 365

Glu Asn Met Glu Thr Ile Asn Ser Ser Thr Leu Glu Leu Axg Ser Lys
370 375 380

Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly Asn Thr Ser Gln Gln Arg
385 390 395 400

Ala Ser Ala Gly Gln Ile Ser Val Gln Pro Thr Phe Ser Val Gln Arg
405 : 410 415

Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala Ala Phe Thr Gly Asn
420 425 430 '

Thr Glu Gly Arg Thr Ser Asp Met Arg Thr Glu Tle Ile Arg Met Met
. 435 440 ‘ 445

Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val Phe
450 455 460



caa gga act gac gta tgg gcc gga agg aca att agt agg
act tca aga 1104 dAn @y Thr Asp Val Trp Ala Ay Arg
Thr Ile Ser Arg Thr Ser Arg 355 360 365 tca gga ttc
gaa ate ata aaa atc agg aat ggt tgg aca cag aac agt
1152 Ser Gy Phe Au lle lle Lys Ile Arg Asn Ay Trp
Thr @ n Asn Sex 370 375 380 aag gac caa atc agg agg
caa gtg att atc gat gac cca eat tgg tca 1200 Lys Asp
Gnille Arg Arg An Val Ile hbe Asp Asp Pro Asn Trp
Ser 385 390 395 400 gga tat agc ggt tct ttc aca ttg
ccg gtt gaa ctg aca aaa aag gga 1248 dy Tyr Ser Ay
%%’r Lphée-ThiP EJéJuLiEr oravalr &ruPtedieTH! PapsSqryBhe@gp 405

0 415 tgt ttg gtc ccc tgt tf€ tgg gtt gaa 4’ att
aga ggt aaa cct gaa 1296 Cys Leu Val Pro Cys Phe Trp
Metl s€d BsnVetu Elyesdr gviGhye bAeseRr pspChan #206:425.048Q gaa
aca aca ata t%g acc tct agci¥gc tcc att gt¢fSatg tgt
gga gta 1344 du Thr Thr Ile Trp Thr Ser Ser Ser Ser
hdesadal Met Cys Ay Val 435 440 445 gat cat aaa att
gcc agt tgg tca tgg cac gat gga get att ctt ccc 1392
Asp Hs Lys Ile Ala Ser Trp Ser Trp Hs Asp Ay Ala
1Jie-Lew Pro 450 455 460 ttt gac atc gat aag atg taa
4413 14he Asp Ile Asp Lys Met 465 470 <210> 58 <211>
473> {9 2> PRT <213> I nfluenza virus <400> 58 Met Asn
Prid” ASPEEF 2 LN/E* 9 1e Ile Ala'Ile Ay The Ala Ser Leu
Gy 151015 Ile Leulle lle Asn Val Ile Leu Hs - -
Yab>Val Ser Ile Ile Val Thr 20 25 30 Val Leu Val Leu
ZﬂgljiA%'@)s A(slrgléA)rg Thr Asp Leu Asn Cys Lys @y Thr

<400> 57

atg aat cca aat caa aag ata ata gca att gga ttt geca tca ttg ggg 48
Met Asn Pro Asn Gln Lys Ile Ile Ala Ile Gly Phe Ala Ser Leu Gly

1 5 10 15

ata tta atc att aat gtc att ctc cat gta gtc agc att ata gta aca 96
Ile Leu Ile Ile Asn Val Ile Leu His Val Val Ser Ile Ile Val Thr ’
20 25 30 )

gta ctg gtc ctc aat aac aat aga aca gat ctg aac tgc aaa ggg acg 144
Val Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys Gly Thr
35 40 45

atc ata aga gaa tac aat gaa aca gta aga gta gaa aaa ctt act caa 182
Ile Ile Arg Glu Tyr Asn Glu Thr Val Arg Val Glu Lys Leu Thr Gln
50 55 60

tgg tat aat acc agt aca att aag tac ata gag aga cct tca aat gaa 240
Trp Tyr Asn Thr Ser Thr Ile Lys Tyr Ile Glu Arqg Pro Ser Asn Glu
65 70 - 75 80

tac tac atg aat aac act gaa cca ctt tgt gag gcc caa ggc ttt gea 288
Tyr Tyr Met Asn Asn Thr Glu Pro Leu Cys Glu Ala Gln Gly Phe Ala
85 90 95

cca ttt tecc aaa gat aat gga ata cga att ggg tcg aga gge cat gtt 336
Pro Phe Ser Lys Asp Asn Gly Ile Arg Ile Gly Ser Arg Gly His Val
100 105 110

ttt gtg ata aga gaa cct tit gta tca tgt tcg cce tca gaa tgt aga 384
Phe Val Ile Arg Glu Pro Phe Val Ser Cys Ser Pro Ser Glu Cys Arg
115 120 125




35 40 45 1le Ile Arg Gu Tyr Asn GQu Thr Val Arg Val
A u Lys Leu Thr @ n 125 50 55 60 Trp Tyr Asn Thr Ser
Thr Ile Lys Tyr Ile Gu Arg Pro Ser Asn Qu 65 70 75
80 Tyr Tyr Met Asn An Thr Qu Pro Leu Cys Au Ala An
Gy Phe Ala 85 90 95 Pro Phe Ser Lys Asp Asn Gy lle
Arg Ile Gy Ser Arg Gy H's Val 100 105 110 Phe Val
Ile Arg Gu Pro Phe Val Ser @ys Ser Pro Ser Gu Cys
Arg 115 120 125 Thr Phe Phe Leu Thr G n Gy Ser Leu
Leu Asn Asp Lys His Ser Asn 130 135 140 Gy Thr lIle
byes tAS preArty 8er cddr ggcTyea Arsgcetihsatleng det cdBerctVede Lys 432
1’&51’%6“‘31‘5‘5‘ 18051 Ii? &3y L RPUSREY BRolygsH-SVERT A A n
Alat g Phe Qu Ser Val "Ala 165 1 175 Trp Ser Al a
dHY A araQymy HitScASPotChdl EatSadaysctTeyy Mrt agkhgecVala A y 4s0
¢80TH85 1 DG Al AEhperGhye ProAfsPhzABm I@EtNSA| %l kv Al a
YVal Vval.Asn Tyr'8y Ay 195 2060 205 Val Pro!%%al Asp
Liegdd 8. A0 S8rab e Ala ' Ue Thr, 210 54
znég'gzam Sl oo m?&%ﬁ?ﬁ’&g %ﬁsé—?l%l eﬁ[{%&g Yy Asp
Cys Tyr Trp V&l Met 225 23970235 240 Thr A$p Ay Pro
a Asn Arg G n Ala lys Tyr Ar Iige Phe Lys Al a 245 ..
e s Ty et B R e

|
Ser Phe Asm Gy Qy 2601865 270 196 Hw® lle Gu G u

(%gaSer g(%/sC J r aFgro Asn 9 u ché/ Lgi1 a\/al CtSI u s 275 24
%’ T%i?ggy oeﬁéérﬁﬁnfggi g§§p1§§sgha ji rA33 S@rTgﬁi /M-g

ro &sleu 200 : 205
gtt ccg gtt gat att att aat tca tgg geca ggg gat att tta aga acc 672
Val Pro Val Asp Ile Ile Asn Ser Trp Ala Gly Asp Ile Leu Arg Thr
210 215 220

caa gaa tca tca tgc acc tgec att éaa gga gac tgt tat tgg gta atg 720
Gln Glu Ser Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Txrp Val Met ’
225 230 235 240

act gat gga ccg gca aat agg caa gct aaa tat agg ata ttc aaa geca 768
Thr Asp Gly Pro Ala Asn Arg Gln Ala Lys Tyr Arg Ile Phe Lys Ala

245 250 255
aaa gat gga aga gta att gga caa act gat ata agt ttc aat ggg gga 816
Lys Asp Gly Arg Val Ile Gly Gln Thr Asp Ile Ser Phe Asn Gly Gly
260 . 265 270
cac ata gag gag tgt tct tgt tac ccc aat gaa ggg aag gtg gaa tgc 864
His Ile Glu Glu Cys Ser Cys Tyr Pro Asn Glu Gly Lys Val Glu Cys
275 280 285
ata tgc agg gac aat tgg act gga aca aat aga cca att ctg gta ata 912
Ile Cys Arg Asp Asn Trp Thr Gly Thr Asn Arg Pro Ile Leu Val Ile
290 295 300

tct tct gat cta tcg tac aca gtt gga tat ttg tgt get ggec att cce 960
Ser Ser Asp Leu Ser Tyr Thr Val Gly Tyr Leu Cys Ala Gly Ile Pro

305 310 315 320

act gac act cct agg gga gag gat agt caa ttc aca ggec tca tgt aca 1008
Thr Asp Thr Pro Arg Gly Glu Asp Ser Gln Phe Thr Gly Ser Cys Thr

325 330 ' 335
agt cct ttg gga aat aaa gga tac ggt gta aaa ggc tic ggg ttt cga 1056

Ser Pro Leu Gly Asn Lys Gly Tyr Gly Val Lys Gly Phe Gly Phe Arg



290 295 300 Ser Ser Asp Leu Ser Tyr Thr Val Ay Tyr

Leu Cys Ala Ay Ile Pro 305 310 315 320 Thr Asp Thr
Pro Arg Gy Gu Asp Ser Gn Phe Thr Gy Ser Cys Thr

325 330 335 Ser Pro Leu Ay Asn Lys Ay Tyr @y Val

Lys Ay Phe Gy Phe Arg 340 345 350 A n @y Thr Asp
Val Trp Ala Ay Arg Thr Ile Ser Arg Thr Ser Arg 355
360 365 Ser Gy Phe Au lle lle Lys Ile Arg Asn Ay
Trp Thr A n Asn Ser 370 375 388k Lys Asp Gn lle Arg
Arg Gn Val Ile lle Asp Asp Pro Asn Trp Ser 385 390
395 400 Gsyo Tyr Sez Ay Ser Phe Thr Leusfro Val Qu
Leu Thz Lys Lys Ay 405 410 415 Q/s Leu Val Pro Cys

Pliea F9p 2¥abaqip l%‘i 9fg Loyy 42540
488 éﬁj Theseriet e gefﬁg g %/er "Segs gﬁu al

Net Cys Gly Val 435 440 445 Asp His Lys IIe Ala Ser
Trepa Ser tﬂ'ar patasa Asp @ ptAke bitesitelIPrer 450 2a55It460 152
Plier ABpb Pre EVAEP LS KRt U85 47051 B3 563115981
<2123’ 127 <2133"nfluenza virds <220> <221> CDS
<2223ad tla 2(T326) ag4003tHAably agt 9ot terkat dertgag gieoo
gaas aeg Gtmdlyglty dre Gletahtte gtale AU 8rC et Tgéljg%eu
Lé& Thr G u Val &U Thr Tyr Val *Teu Ser 1le Val

gga tat agc ggt tct ttc aca ttg ccg gtt gaa ctg aca aaa aag gga 1248

Gly Tyr Sex Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys Gly
405 410 415

tgt ttg gtc cce tgt ttc tgg gtt gaa atg att aga ggt aaa cct gaa 1296
Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys Pro Glu
420 425 ) 430

gaa aca aca ata tgg acc tct agc age tec att gtg atg tgt gga gta 1344
Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys Gly Val
435 440 445

gat cat aaa att gcc agt tgg teca tgg cac gat gga gct att ctt cecc 1392
Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu Pro
450 455 460

ttt gac atc gat aag atg taa 1413
Phe Asp Ile Asp Lys Met
465 - 470

<210> 58

<211> 470

<212> PRT

<213> Influenza virus

<400> 58
Met Asn Pro Asn Gln Lys Ile Ile Ala Ile Gly Phe Ala Ser Leu Gly
1 5 _ 10 15

Tle Leu Ile Ile Asn val Ile Leu His Val Val Ser Ile Ile Val Thr
20 25 30

Val Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys Gly Thr
35 40 45

Ile Ile Arg Glu Tyr Asn Glu Thr Val Arg Val Glu Lys Leu Thr Gln



1510 15 tca ggc ccc ctc aaa gcc gag atc gcg cag aga
ctt gaa gat gtc ttt 96 Ser Ay Pro Leu Lys Ala G u
Ile Ala Gn Arg Leu Au Asp Val Phe 20 25 30 gcg gga
aag aac acc gat ctt gag gca ctc atg gaa tgg cta aag
aca 144 A a @y Lys Asn Thr Asp Leu G n Ala Leu Mt
Gu Trp Leu Lys Thr 35 40 45 aga cca atc ctg tca cct
ctg act aaa ggg att tta gga ttt gta ttc 192 Arg Pro
Ile Leu Ser Pro Leu Thr Lys Ay Ile Leu Ay Phe Val
Phe 50 55 60 acg ctc acc gtg c@é agt gag cga gga ctg
cag t aga cgc ttt gtc 240 Thr Leu Thr Val Pro Ser
Gu A’g Ay Leu Gn>Arg Arg Arg Pheé®val 65 70 75 80
caa aat gcc ctt agt gga aac gga gat cca aac aac atg
gaep aga Age an288x ik M1ASRs Alya heiSekg Gy sAsnsHayu ASp
Pcd Asn Asn Met A8p Arg Ala 85 98 95 gta aaa @bg tac
agg aag ctt aaa aga gaa ata aca ttc cat ggg gca 336
Vayr G¥§ kU Won ALE hY $rbEYu ey o GGy th et Phe

y Ala 186 105 110 aaasgag gtg gca ctoesagc tat
tcc act ggt gca cta gcc agc tgc atg 384 Lys d u Val

B B e S8 )P 2 SR, B 0

ct gtt
aca acc gaa gtg gcattt 432 Gly Leu IIe Tyr Asn Arg
}/n Ala Phe 130 135 140

géEe cfy 19 471 é%u 55% Pﬁ% t ﬁf‘r §§%\ Seagract: et gat icc

cag cat cga 480 dy Leu Val Cys Ala Thr Cys Qu dn
Ile Ala Asp Ser A n H's Arg 145 150 155 160 tct cac
agy” g’gg Pa‘t dﬂgﬁ@r &en Gégfeaéeu aae "ee gk t4° &t t Sagd-eat

gaa Ser His Arg n Met Val TRF° Thr Thr Asn Pro
Leu Ile Arg His Gu 165 170 175 aac aga atg gta tta
g@@;y agt ldecdvaegr ggw Ssadrgder &rg Tgaaecygt &by vBYBys Asn
Atd® Met Val Leu APA Ser Thr Thr 'Afa Lys Ala Met'*H u

Gn Met 180 185 190

Ile Gly Gln Ser Pro Asn Val Tyr Gln Ala Arg Phe Glu Ser Val Ala
165 170 175

Trp Ser Ala Thr Ala Cys His Asp Gly Lys Lys Trp Met Thr Val Gly
180 185 190

Val Thr Gly Pro Asp Asn Gln Ala Ile Ala Val Val.Asn Tyr Gly Gly
195 200 205

Val Pro Val Asp Ile Ile Asn Ser Trp Ala Gly Asp Ile Leu Arg Thr
210 215 220

Gln Glu Ser Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Trp Val Met
225 230 235 240

Thr Asp Gly Pro Ala Asn Arg Gln Ala Lys Tyf Arg Ile Phe Lys Ala
245 250 255

Lys Asp Gly Arg Val Ile Gly Gln Thr Asp lle Ser Phe Asn Gly Gly
260 265 270



128 gca gga tcg agt gag cag gca gca gag gcc atg gag
gtt get agt agg 624 Ala Ay Ser Ser Qu G n Ala Ala
GQu Ala Met Gu Val Ala Ser Arg 195 200 205 get agg
cag atg gta cag gca atg aga acc att ggg acc cac cct
agc 672 Ala Arg Gn Met Val Gn Ala Met Arg Thr Ile
Ay Thr H's Pro Ser 210 215 220 tcc agt gcc gyt ttg
aaa gat gat ctc ctt gaa aat tta cag gcc tac 720 Ser
Ser Ala Ay Leu Lys Asp Asp Lé& Leu A u Asn Leu A n
Al a 225 230 235 240 cag aaa c atg ga gtg caa
atigs éé‘g gl £ a%fgcrﬁgggrc&f%ﬁ&“ ‘?‘6’6 G[ég GN g Met
Ay val G n Met dn Arg(bhe Lys 245 2 gtcattgcag
caagtatcat tgggatcttg cacttgatat tgtggattct tgatcgtctt
826 civt 6td esmasn roalit atxcgnt dgeeétd aaaIxeaegggeJt §te
aaagdfygcc ttctacggd® 886 ggagtacély agtctatgag
ggaagaat at cggcaggaac agcagaatgc tgtggatgtt 946
gacgatgatc ral kit giCam ¢al agaget gegagd a1 081y 1x2 > 60
<209 > 252 <212>3PRT <213> Infl d&nza virus <488> 60
Met Ser Leu Leu Thr GQu Val du Thr Tyr Val Leu Ser
| lTﬁr \@;l) TEV ®ro hePcPeldasp8E: Gy pRY Ond el byscN and u
Ala An Asg Leu Gu Asp Vad Phe 20 25 30835 Ala Ay
Lys Asn Thr Asp Leu Qu Ala Leu Met Gu Trp Leu Lys
Thr_ 35.40.45 P ey, Thr,
I :ge Leu L‘éﬁ ot ﬁér g/%ﬁ E%hlrlme%fg%ls%% E)'I}ﬁrljreLg:thof %r la&\/gl Pro
Ser Gu Arg Gly Leu Gn Arg Arg Arg Phe Val 65 70 75
80  dn Asn Ala Leu Ser d n_d Asn_Asn
I\/gij_n '&éb g‘% aspAIV%l g? gba §§g A¥g e‘?r Ile %eﬁpg E‘)lgr Ser Arg

365

Ser Gly Phe Glu Ile Ile Lys Ile Arg Asn Gly Trp Thr Gln Asn Ser
370 375 380

Lys Asp Gln Ile Arg Arg Gln Val Ile Ile Asp Asp Pro Asn Trp Ser
385 390 395 . 400

Gly Tyr Ser Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys Gly
405 410 415

Cys Leu.Val Pro Cys Phe Txp Val Glu Met Ile Arg Gly Lys Pro Glu
© 420 425 430

Glu Thr Thr Ile Trp Thr Ser Ser Sexr Ser Ile Val Met Cys Gly Val
435 440 . 445

Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu Pro
450 455 460 :

Phe Asp Ile Asp Lys Met
465 470

<210> 59
<211> 981
<212> DNA



129 Val Lys Leu Tyr Arg Lys Leu Lys Arg Qu Ile Thr
Phe HHs Gy Ala 100 105 110 Lys Qu Val Ala Leu Ser
Tyr Ser Thr Ay Ala Leu Ala Ser Cys Met 115 120 125
Gy Leu Ile Tyr Asn Arg Met Gy Thr Val Thr Thr Qu
Val Ala Phe 130 135 140 dy Leu Val Cys.Ala Thr Cys
Gu dnille Ala Asp Ser Gn H's Arg 145 150 155 160
Her Hs Arg G n Met Val Thr Thr Thr Asn Pro Leu lle
Arg H's Au 165 170 175 Asn g Met Val Leu Ala Ser
Thr Thr Ala Lys Ala Met Gu GPh Met 180 185 190 Al a
G y-Sanefier. A u.8Gn Ala Ala Gu Ala Mt Gu Val Ala
Ser Arg 195 200 205 Ala Arg Gn Met Val Gn Ala Mt
Thr Ile Ay Thr H's Pro Ser 210 215 220 Ser Her
APA”A y. Leu Lys Asp Asp Leu Leu Qu Asn Leu Gn Al a
Y105 %%__2;’4@;)235 240 4dn Lys Arg Net Ay Val G n Net
G n Arg Phe Lys 245 250 <210> 61 <211> 1698 <212>
PNR><223> | nfl uenza virus <220> <221> CDS <222>

29 2 22Agp 960 93t 4°ndtf stlacHctetaktc gkt St a at o8
g?@a c:t(g ag%u Thr a§c? tq}érc?g a8 ’Bt 1Y $oTREC Thr

Ile Ile Leu IIe Leu Leu Thr His Trp Ala Tyr Ser 130 1

Scalggqscc eraczragccome ate gegtaggne aedt gmagatagee goc aca 96
E?r G{ {;@J b}gsa}\{:aagltgéle Ala Gln Arg Leu Glu Asp Val Phe

25 30

gcg gga aag aac acc gat ctt gag geca ctc atg gaa tgg cta aag aca - 144
Ala Gly Lys Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu Lys Thr :

35 40 45
aga cca atc ctg tca cct ctg act aaa ggg att tta gga ttt gta tte 152
Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe

50 55 60
acg ctc acc gtg ccc agt gag cga gga ctg cag cgt agé cge ttt gte 240
Thr Leu Thr Val Pro Ser Glu Arg Gly Leu Gln Arg Arg Arg Phe Val o
65 70 75 80
caa aat gecc ctt agt gga aac gga gat cca aac aac atg gac agda gca 288
Gln Asn Ala Leu Ser Gly Asn Gly Asp Pro Asn Asn Met Asp Axg Ala
85 . 90 95

gta aaa ctg tac agg aag ctt aaa aga gaa ata aca ttc cat ggg gea 336
Val Lys Leu Tyr Arg Lys Leu Lys Arg Glu Ile Thx Phe His Gly Ala

. 100 105 110
aaa gag gtg gca ctc agc tat tcc act ggt gca cta gecc age tge atg 384
Lys Glu Val Ala Leu Ser Tyr Ser Thr Gly Ala Leu Ala Ser Cys Met

115 120 125
gga ctc ata tac aac aga atg gga act gtt aca acc gaa gtg geca ttt 432
Gly Leu Ile Tyr Asn Arg Met Gly Thr val Thr Thr Glu Val Ala Phe

© 130 ‘ 135 140
ggc ctg gta tgc gec aca tgt gaa cag att gct gat tcc cag cat cga 480
Gly Leu Val Cys Ala Thr Cys Glu Gln Ile Ala Asp Ser Gln His Arg
145 150 155 160
tct cac agg cag atg gtg aca aca acc aac cca tta atc aga cat gaa 528
Ser His Arg Gln Met Val Thr Thr Thr Asn Pro Leu Ile Arg His Glu
165 170 . 175

aac aga atg gta tta gce agt acc acg gct aaa gcc atg gaa cag atg 576

Asn Arg Met Val Leu Ala Ser Thr Thx Ala Lys Ala Met Glu Gln Met
180 185 190



Gn Asn Pro Ile Ser Ay Asn Asn Thr Ala Thr Leu Cys
Leu Ay His 20 25 30 cat gca gta gca aat gga aca ttg
gta aaa aca atg agt gat gat caa 144 H s Ala Val Ala
Asn Ay Thr Leu Val Lys Thr Met Ser Asp Asp G n 35 40 .
45 att gag gtg aca aat get aca gaa tta gtt cag agc att
tca atg ggg. 192 Ile Au Val Thr Asn Ala Thr G u Leu
Val Gn Ser Ile Ser Mt Ay 50 55 60 aaa ata tgc aac
aaa tca tat aga att cta gatizfga aga aat tgc aca 240
Lys Ile Cys Asn Lys Ser Tyr Arg Ile Leu Asp Ay Arg
s Thr 65 70 75 80 gtta attga atzgca atg 3cta
cqa(g 8 299 e Asp
%amy%j y Asp &p%‘ g gspzo%lg Phe ;(\‘Bg]n Tyr 85
90 95 gag agt tgg gac ctc ttt ata gaa aga agc agc get
9¢tt evvagRy @At gtageaa38e 2@ egaSegc Irtp Q‘JSES?JCL@@ Prie2qd e G &r?
A]Rr g ‘é’érvﬁ&l EPhE W PRSIOYY 10705150 *tac cca
gac atc cct gac tat gca tcg ctc cga tcc att gta
t@:cath&A: gaby £toPex 3t gASptd ke fraoaAspralyry fdcater LelRO
S¢y BprSeya FivelayalysAhsp %@51’%1299“1?3@ f\?f’c“t“c%(l“g@@ a gtg
“Yaa ttc aca gc?at3 gag gga ttc aca tgg aca ggt 2 Ser
cafhadG oy Y gMabeGhab BhecdhbgAbar QguedaeyetBbe Thr Tr pree
cibhrysGhayy 480cy3%:1140: getacachrocBi® &8C gga aga agt gga
gcc tgc aaa?¥gg gga tca gcé*%gat 480 Val Thr G n Asn
a ScRt QY 3Lt AR A&t 145826
e A o R A B e e et "Tos ara acs
taaacataett tggatage tHegtcttze 2839t Spy aPlgesPhe tSeecyeg Letpo
Sel, 9.V..38r Tyr 175
g%a(?gacﬁ%:g °F tcléatﬁgaa? ggXa aa(:aat atg cct. g%el%g%\% gggggga%q tte
A6t FHag aCittaq’rS:Z@ caE’Igaga_ﬂﬁJrga{geM Asn Val Thr Met Pro Aspgl
Asn Lys Asn Phe Asp Lys Leu 180 185 190 tac atc tgg
%1%9 t cat cac ccg agc tca aat caa gag cag aca aaa

< dyr Ile Trp Ay Ile His Hi's Pro Ser Ser Asn @ n
<@ze @n Thr Lys

<213> Influenza virus

<400> 60

Met Ser Leu Leu Thr Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro
1 5 ‘ 10 15

Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 25 30

Ala Gly Lys Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu Lys Thr
35 40 45

Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe

Thr Leu Thr Val Pro Ser Glu Arg Gly Leu Gln Arg Arqg Arg Phe Val
65 - 70 75 80

Gln Asn Ala Leu Ser Gly Asn Gly Asp Pro Asn Asn Met Asp Arg Ala
85 90 95



195 200 205 ttg tac atc caa gaa tca gga cga gta aca
gtc tca aca aaa aga agt 672 Leu Tyr Ile An du Ser
@y Arg Val Thr Val Ser Thr Lys Arg Ser 210 215 220
caa caa aca ata atc cct aac atc gga tct aga ccg ttg
gtc aga ggt 720 ...... e - _
........ . 131 dndn Thr Ilelle Pro Asn Ile Ay
Ser Arg Pro Leu Val Arg Ay 225 230 235 240 caa tca
ggc agg ata agc ata tac tgggec att gta aaa cct gga
gat 768 Gn Ser Ay Arg lle Ser Ile Tyr Trp Thr Ile
Val Lys Pro Ay Asp 245 250 255 atc cta atg ata aac
agt aat ggc aac tta gtt gca ccg cgg gga tat 816 Ile
Vile@ydVetu [Myre AAS AysSeeu AsNGhy GAsmid err Mad HiAl anyPrx Arg Ay
Tyr 260 285 270 ttt aad%titg aac aca gytf aaa agc tct
gta atg aga tcc gat gta ccc 864 Phe Lys Leu Asn Thr
L{d Y1l ys Sef LSeEerVayr Mt my 81yS81a e&pAMaberP&ﬁ 45 280
2B5 aft® gac att tgt gty tct gaa tgtizmtt aca cca aat
gga agc atc tcc 912 Ile Asp Ile Cys Val Ser du Cys
Gi)J QeuTlﬁIe E‘)§10A$Nrg64% §E}’ T}lr.] ealS@k(r 21'9:061%95.313&).& gac gac
aagswcca ttc caa aais gt g aac aaa giot aca tat gga aaa
tgc 960 Asn Asp Lys Pro Phe G n Asn Val Asn Lys Val
Thy Tyr,. -Gy, Lys s.305 310 5 32 cc.aag tat atc
fgggeucg{al 335(’:)(?0%(2& (tglas %Jélgélcnt éleggé 5t Qegr g%lnalflgs ]gﬁg 1008
Pro Lys Tyr Ile Arg G n Asn Thr Leu Lys Leu Ala Thr
sg XisNEE é{ngMP%ZSalBBO 335T aatrl ta cca gaa }?,ag caa acc
dga g0 at'cidqt t gl Yta™t &9EY Yat0BE MAsHval Pro
GQu Lys An Thr Arg Ay Ile Phe Ay Al a ije Ala Ay
340 345 350 ttc atc gaa aac ggc tgg gaa gga atg gtt
“Yat gly THo vt gty Trcl1be Dphiial e GuuslasPtdy Trp
Gu @y t Val Asp Gy Trp Tyr dy Phe 355 360 365
cga tat caa aac tct gaa gga aca ggg caa get gca gat

Akt @Ya?g SRYCGRIGR Ala 12%33 Glu Ala Met Glu Val Ala Ser Arg
205

Ala Arg Gln Met Val Gin Ala Met ‘Arg Thr Ile Gly Thr His Pro Ser
210 215 220 ‘

Ser Ser Ala Gly Leu Lys Bsp Asp Leu Leu Glu Asn Leu Gln Ala Tyr
225 230 235 240

Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys
245 250

<210> 61

<211> 1698

<212> DNA

<213> Influenza virus

<220>
<221> CDS
<222> (1)..{1698)

<400> 61
atg aag aca acc att att tta ata cta ctg acc cat tgg gec tac agt 48
Met Lys Thr Thr Ile Ile Leu Ile Leu Leu Thr His Trp Ala Tyr Ser :



Arg Tyr An Asn Ser Au dy Thr Ay Gn Ala Ala Asp
Leu Lys Ser 370 375 380 act caa gca gcc atc gac cag
att aat gga aag tta aac aga gtg att 1200 Thr G n Al a
Ala lle Asp G@n Ile Asn Ay Lys Leu Asn Arg Val Ile
3B5 390 395 400 gaa aga acc aat gag aaa ttc cat caa
ata gag aag gaa ttc tca gaa 1248 Gu Arg Thr Asn Qu
Lys Phe Hs Gn lIle Au Lys Au Phe Ser du 405 410
415 gta gaa gga aga att cag;gac ttg gag aaa tat gta
gaa gac acc aaa 1296 \Val Glu Gy Arg lle Gn Asp Leu
du Lys Tyr ¥al G u Asp Thridys 420 425 43( ate gac
cta tgg tcc tac aat gca gaa ttg ctg gtg get cta gaa
ekt 22324 ayc| wtAggs adyadp 5PgrctAsWtA¢ta @aucdceu Led®
T P BOLET G SIS SO AR 19 Al By Bea at
gac tta aca gat gca gaa atg aat aaa tta ttt gag 1392
Qtngddi gaTdifa ddteggAsqral &g Jar aaAsqraMtg ddtugdvbgatAsna Lys 144
eurPh@l@g #5055 480 Eaglvact r i %,ggcAf@a@GPt & aga
gaa aat’ gca gaa gac afg gga ggt gga 440 Lys Thr Arg
AeQgdd frolold ArQgdd dbaAsd Alaagtd dhgAsp Metedd woG@gy Ay 192
AGEc1A M1 4T 280~ Lat GltucLema(pladin feacrleateralded ¢lgt gat
aat°Yca tgc att gaz tca ata 1488 ®°Cys Phe Lys Ile Tyr
ﬂla aéayt%cg/a% é%%ptdo‘s&tA‘Lg% &Sctl l(ﬁtcagg a%%raaltl ﬁ;c4§,é 490 240
4835ncaga aelLgderata iqat ngacucab digcamat&nt@s aaa gat
@faa gca tta aac’@1536 Arg Thr @y Thr Tyr Asp8His Tyr
i a ata aﬁ/ pcta aac chec caéstn 500 505tt§10 E}Qt Cga288
st cal BaoLt dodag hsapdd A6 aaa
gat 1584 Aszns Arg Phe n ldoe Lys Ay Val du Leu Lys
Ser Glqu yr %}ést[t t515 520 525 tg ata ctg tﬁ’g at 366
3t ca%j‘ér trasﬁ t32°16532 Tr
g]I ‘e’ LeupT%ao% Il ZP Ser ﬁglgasgti g Crgslgghie LEU 11e
Cys Val t530 535 540 gtt cta ttg ggt ttctatttt atg tgg
C a ca
029 ng yrcgép ﬁé%g Asp Tyr ﬁj'aCSerq{u ;@goggs T‘.le ?Jal gla
115 120 125 :

tcc tca ggg aca gtg gaa ttc aca gea gag gga ttc aca tgg aca ggt 432
Ser Ser Gly Thr Val Glu Phe Thr Ala Glu Gly Phe Thr Trp Thr Gly
130 135 140

gta act caa aac gga aga agt gga gcc tgc aaa agg gga tca gee gat 480
Val Thr Gln Asn Gly Arg Ser Gly Ala Cys Lys Arg Gly Ser Ala Asp
145 150 -155 . 160

agt ttc ttt agc cga ctg aat tgg cta aca aaa tct gga agc tct tac 528
Sexr Phe Phe Ser Arg Leu Asn Txp Leu Thr Lys Ser Gly Ser Ser Tyr
165 170 175

ccc aca ttg aat gtg aca atg cct aac aat aaa aat ttc gac aag cta 576
Pro Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe Asp Lys Leu
180 185 180

tac atc tgg ggg att cat cac ccg agc tca aat caa gag cag aca aaa 624
Tyr Ile Trp Gly Ile His His Pro Ser Ser Asn Gln Glu Gln Thr Lys
195 200 205

ttg tac atc caa gaa tca gga cga gta aca gtc tca aca aaa aga agt 672
Leu Tyr Ile Gln Glu Ser Gly Arg Val Thr Val Ser Thr Lys Axrg Ser
210 215 220

caa caa aca ata atc cct aac atc gga tct aga ccg ttg gtc aga ggt 720



Val

Asn Il e Arg 545 550 555 560

Leu Leu Gy Phe Ile Met Trp Ala Cys A n Lys Ay
tgc aac att tgc att tga
<210> 62 <211> 565

1698 Cys Asn Ile Cys Ile 565
| nfl uenza virus

<212> PRT <213>
Ile 1le Leu
5 10 15 dn Asn Pro

Thr

Il e.Leu Leu Thr

Leu Cys Leu Gy H's 20 25 30 His Ala Val
Leu Val

Thr

A u Val

Ile As

Lys Thr Met Ser Asp

Asp G n

Thr Asn.Ala Thr G u Leu Val
M2t ¢@h Vehr 50e 596 GRo Bn 133 cLlYe8x lah-@ Py S.eATAL lay$ Ggﬁr Tyr
Ay |le Leu Asp 2Bby Arg Asn Cye3Thr
Pro H s

"o A3 gﬁ%@ I’*iéﬁ E? g?iu P

p Ala I\/let Le

@b s s

Lap St

Cys 25400 105 110 T)éBs Pro

Asp IIe Pro Asp Tyr Ala Ser
TRty Rt @GPy cPheITige2 Aka d u8le
D STt YY £30.1 98" £40 V35S ThY "& n Asn
Ay Arg Ser Gly Al a C,ys Lys Arg Gy Ser Ala Asp 145
150 a255t466< 2SerngPlrea Rue tSerstArage laea tAsmadvpa lcewt Thr 864
38 1SR opPy" SBF CL8rYTyEr F§5 ey (feq g Sex Asp Val Pro

S CI?

&P

ata
Iie

aac
Asn
305

cce
Pro

aat
Asn

ttc
Phe

cga
Arg

act
Thr
385

gaa

Glu

gta
Val

ata
Ile

gac
Asp
290

gac

Asp

aaqg
Lys

gta
val

ate

Ile

tat
Tyr
370

caa
Gln

aga
Arg

gaa
Glu

gac
Asp

g.235:

att
Ile

aag
Lys

tat
Tyxr

cca
Pro

gaa
Glu
355

caa
Gln

gca
Ala

acc
Thr

gga
Gly

cta
Leu
435

rso

tgt
Cys

cca
Pro

atc
Ile

gaa
Glu
340

aac
Asn

aac
Asn

gcc
Ala

aat
Asn

aga
Axg
420

tgg
Trp

gtg
Val

ttc
Phe

agg
Arg
325

aag
Lys

ggc
Gly

tct
Ser

atc
Ile

Jgag
Glu
405

att
Ile

tcc
Sexr

tect
Ser

caa
Gln
310

caa
Gln

caa
Gln

tgg
Trp

gaa
Glu

gac
Asp
350

aaa

Lys

cag
Gln

tac
Tyr

a ‘38% r2aSept @9

gaa tgt
Glu Cys
285

aat gtg
Asn Val

aac act
Asn Thr

acc aga
Thr Arg

gaa gga
Glu Gly
360

gga aca
Gly Thr
375

cag att
Gln 1le

ttc cat
Phe His

gac ttg
Asp Leu

aat gca
Asn Ala
440

att
Ile

aac
Asn

tta
Leu

gga
Gly
345

atg
Met

gg99
Gly

aat
Asn

caa
Gln

gag
Glu
425

gaa
Glu

Leu Arg Ser

aca
Thy

aaa
Lys

aag
Lys
330

ate
Ile

gtt
Val

caa
Gln

gga
Gly

ata
Ile
410

aaa

Lys

ttg
Leu

cca
Pro

gtt
Val
315

ctg
Leu

ttt
Phe

gat
Asp

gct
Ala

aag
Lys
385

gag
Glu

tat
Tyr

ctg
Leu

aat
Asn
300

aca

Thr

gece
Ala

gga.

Gly

999
Gly

gca
Ala
380

tta

Leu

aag
Lys

gta
Val

gtg
Val

dn Ser

<400> 62 Met Lys Thi
Hs Trp Ala Tyr Ser 1

Ile Ser Ay Asn Asn Thr Ala Thr

Ala Asn Ay

35 40 45 1le
Il e Ser

65 70 75 28@ Leu

gga agce
Gly Ser

tat gga
Tyr.Gly

act ggg
Thr Gly

gca ata
Ala Ile
350

tgg tat
Trp Tyxr
365

gat cta
Asp Leu

aac aga
Asn Arg

gaa ttc
Glu Phe

gaa gac
Glu Asp
430

gct cta
Ala Leu
445

atc
Ile

aaa
Lys

atg
Met
335

gecg
Ala

999
Gly

aag
Lys

gtg
Val

tca
Ser
415

acc

Thr

gaa
Glu

Il e Val

tce
Sex

tgc
Cys
320

agg
Arg

gga
Gly

tte
Phe

agc
Sexr

att
Ile

400

gaa
Glu

aaa
Lys

aat
Asn

Tyr
Al a

912

260

1008

1056

1104

1152

1200

1248

1286

1344



1
PF o

Ile
L

Leu
Pega
Cryp
Val

3y
Lys
Ash
405,
Tyr

Ser
tgg
Trp

gtt
Val
545

tgc
Cys

Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe
Lys Leu 180 185 190 Tyr Ile Trp Ay Ile Hs His
Ser Ser Asn Gn Au @n Thr Lys 195 200 205 Leu
Ile dn GQu Ser Ay Arg Val Thr Val Ser Thr Lys

Ser 210 215 220 Gn dn Thr Ile Ile Pro Asn Ile
Ser Arg Pro Leu Val Arg Ay 225 230 235 240 @Gn
Ay Arg lle Ser Ile Tyr Trp Thr Ile Val Lys Pro
Asp 245 250 255 Ile Leu Mt Ile Asn Ser Asn Ay
Leu Val Ala Pro Arg Gy Tyr 260 265 270 Phe Lys
%naglah?tt@ E;fgafseﬁatSé?a VRl 2992t Areg SexttAsqraval 1392
275 280 Y85 I3Wr PifeAsh YE 13)s" VA B @Pu oys
Thr Pro Asn Ay Ser Ile Ser 290 295 300 Asn Asp
BrtoahegcGray snaddabaaAsar bypsoaagac Ty dopradll ggalys 1440
08 B3y §P5Leyfrg @‘l“oASEy%laTS/lr“ ApeAr g Yl Agn Thr
Lys Leu Ala r Ay Met Arg'325 330 335 A¥] val

BlladgysctGdr JQ&raa%rgthﬁak ﬁétegdghﬁbccaﬁf d&aatéaléia/“ a 1488

PIRARys34% BEOHiPhers| ¢y @rursAsna@wy Mepsi@ sexQly Met
Asp Gy TP Tyr Ay Phe “¥55 360 365 A°§ Tyr G n
=8r ggg ycaQaY: Jan_rcag iyaceatri édcaaa’g‘l cﬁatA;%Q J‘cguttgyagacser 1536
RE56138thr Thrasp HisAta Aleard] BsAsp dBummiblRuAsha Ay
Leu As¥POArg Val Ile 385" 390 395 4080 Ju Arg Thr
utétyé; FEE% ;{ S g? r£a||§3 (3 uaa%)ls a % E¥1Qa§§er Gu
Fonie 1o Dy o e Htar s Ly
Val 5@ u Asp Thr Lyso 420 425 430 42ke Asp Leu Trp

Tyr _Asn Ala Ju-Leu Leu Val Ala Leu Gu Asn

ata ctg tgg att teca ttec gec ata tca tge tte tta att tge gtt 1632
Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val

530 535 540

cta ttg ggt ttc att atg tgg gct tgc caa a2aa ggc aac atc aga 1680
Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
550 555 560

aac att tgc att tga 1698
Asn Ile Cys Ile
565

<210> 62

<211> 565

<212> PRT

<213> 1Influenza virus

<400> 62

Met

1

Gln

His

Ile

Lys Thr Thr Ile Ile Leu Ile Leu Leu Thr His Trp Ala Tyr Ser
5 10 15

Asn Pro Ile Ser Gly Asn Asn Thr Ala Thr Leu Cys Leu Gly His
20 25 ‘ 30

Ala Val Ala Asn Gly Thr Leu Val Lys Thr Met Ser Asp Asp Gln
35 40 45

Glu Val Thr Asn Ala Thr Glu Leu Val Gln Ser Ile Ser Met Gly
50 55 60



435 440 445 GAn H's Thr Ile Asp Leu Thr Asp Ala Qu
Met Asn Lys Leu Phe G u 450 455 460 Lys Thr Arg Arg
Gn Leu Arg GQu Asn Ala Gn Asp Net Ay Gy Ay 465
470 475 480 Cys Phe Lys Ile Tyr His Lys Cys Asp Asn
Ala Cys Ile Au Ser Ile 485 490 495 Arg Thr Ay Thr
Tyr Asp His Tyr Ile Tyr Lys Asp G n Ala Leu Asn ...
......... 135 500 505 510 Asn Arg Phe An Ile Lys GIy
Val du Leu Lys Ser Ay Tyr Ly& Asp 515 520 525 Trp
Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu lle
4 t. Trp
Aq{rG?s Y?&J %53Q3r5;ﬁ;g érSTyAsncilli'ge ,&r&ggngzy E Aén 5‘{52%9 WS
Asn IIe QIS Il'e 565 <210> 63 <211> 2280 <212> DNA
<213> Influenza viru <220> <221> CDS <22
GO 22:i0) Rl v olo > gé" At T ad gy At A]ﬁa]éheg@&é‘ tfg aga
gat ctg atg tta caa tcc cgc acc 48 Mt Qu Arg lle
Lys Qu Leu Arg Asp Leu Met Leu Gn Ser Arg Thr 1 5 10
15* égfc "Hafete 8?%11%&81 Gg\g &t Sectlogthy 8 A%‘a%ysat g
gcc ata atCc aag 96 Arg ulle Leu Thr s Thr Thr
Val Asp His Met Ala lle Ile Lys 20 25 30 aaa tac aca
t E&r §gaTagdsrcake Pgﬂagsmagf dbcsortegta et Ilzgfplaklg aaa
144 115 120 125

Ser Ser Gly Thr Val Glu Phe Thr Ala Glu Gly Phe Thr Trp Thr Gly
130. 135 140

Val Thr Gln Asn Gly Arg Ser Gly Ala Cys Lys RArg Gly Ser Ala Asp
145 150 155 160

Ser Phe Phe Ser Arg Leu Asn Txp Leu Thr Lys Ser Gly Ser Ser Tyr
165 : 170 175

Pro Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe Asp Lys Leu
180 185 190

Tyr Ile Trp Gly Ile His His Pro Ser Ser Asn Gln Glu Gln Thr Lys
195 200 . 205

Leu Tyr Ile Gln Glu Ser Gly Arg Val Thr Val Ser Thr Lys Arg Ser
210 215 220

Gln Gln Thr Ile Ile Pro Asn Ile Gly Ser Arg Pro Leu Val Arg Gly
225 230 235 240

Gln Ser Gly Arg Ile Ser Ile Tyr Trp Thr Ile Val Lys Pro Gly Asp
245 250 ' 235

Ile Leu Met Ile Asn Ser Asn Gly Asn Leu Val Ala Pro Arg Gly Tyr
260 265 270

Phe Lys Leu Asn Thr Gly Lys Ser Ser Val Met Arg Sexr Asp Val Pro
275 280 285



Lys Tyr Thr Ser Ay Arg An Ju Lys Asn Pro Ala Leu
Arg Met Lys 35 40 45 tgg atg atg gca atg aaa tac cca
att aca gca gat aag agg ata atg 192 Trp Met Met Ala
Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met 50 55
60 gag atg att cct gag aga aat gaa cag gga caa acc ctt
tgg agc aaa 240 GQu Met Ile Pro Qu Arg Asn Gu dn
@y An. Thr Leu Trp Ser Lys 65 70 75 80 acg sac gat
get ggc tca gac cgc gta atg gtgsatca cct ctg gca gtg
288 Thr Asn Asp Ala Gy Ser Asp Arg Val Met Val Ser
Pro Leu Ala Val 85 90 95 aca tgg tgg aat agg aat gga
cca aca acg aac aca att cat tat cca 336 136 Thr Trp
TP ASh AF gYASR' Gy Bk VIS TR TARASTIREY 1°PR THE SeTyr
Pro 100 105 110 aaa gtc tac aaa act tat ttt gaa aag
gtt gaa aga ttg aaa cac gga 384 Lys Val Tyr Lys Thr
T%F“ PR L& G728 \far Ak V2 Arkgn Lew VeY §hHTgr Gy 1§15v4120
178%acc ttt ggc c¢&® gtt cat ttt “AYg aat caa gt clag
ata aga cga aga 432 Thr Phe Gy Pro Val His Phe Arg
A¥re Gry TValll4 ysg [Ghe 2AAn FhALgu Ayg 183014 3br 40 Mgt targat
gta aac cct gdgéScac gcg gac GBE agt get aaa3fha gca
caa 480 Val Asp Val Asn Pro Ay His Ala Asp Leu Ser
Ahan bys p&@ d1ALgs Guh TA45:d 30y IDS pdlHQ1y Aad T @i ke, at g
gaa gtt gtB4¢tc cca aat gaasgtg gga gcc apa att 528
Asp Val Ile Met Gu Val VvVal Phe Pro Asn Au Val Qy
ApRe AL cld Bsnl 8Dy 10 c1d 21y Gha vBLAS %@%925@ T%lc élfr%@e cta
aca atasstC aaa gag aaasaag gaa gaa 586s Leu Thr Ser
GQu Ser Gn Leu Thr Ile Thz Lys Au Lys Lys Gu GQu
1 Cc .aaa.a et .ccc t atg
o7 S02ctofon SL1 0030 5 FER UL, G810 712
Ala Pro Leu Met Val Ala Tyr Met Leu Gu 195 200 205
298 989,01 0. 946. 598 209,808, AP L] LG GERL 0 2,81

Glu Arg Thr Asn Glu Lys Phe His Gln Ile Glu Lys Glu Phe Ser Glu
405 410 415

Val Glu Gly Arg Ile Gln Asp Leu Glu Lys Tyr Val Glu Asp Thr Lys
420 425 430

Ile Asp Leu Trp Sexr Tyr Asn Ala Glu Leu Leu Val Ala Leu Glu Asn
435 440 445 :

Gln His Thr Ile Asp Leu Thr Asp Ala Glu Met Asn Lys Leu Phe Glu
450 455 460

Lys Thr Arg Arg Gln Leu Arg Glu Asn Ala Glu Asp Met Gly Gly Gly
465 470 475 480

Cys Phe Lys Ile Tyr His Lys Cys Asp Asn Ala Cys Ile Glu Ser Ile
485 490 495

Arg Thr Gly Thr Tyr Asp His Tyr Ile Tyr Lys Asp Glu Ala Leu Asn



Arg GQu Leu Val Arg Lys Thr Arg Phe Leu Pro Val Val
Gy Ay Thr 210 215 220 agc agt gta tac att gaa gtg
ttg cat ctg act cag- gga aca tgc tgg 720 Ser Ser Val
Tyr Ile Glu Val Leu H's Leu Thr G@n Ay Thr Cys Trp
225 230 235 240 gag caa atg tac acc cca gga gga aaa
gtt aga aac gat gat att gat 768 du Gn Mt Tyr Thr
Pro Ay Gy Lys Val Arg Asn Asp Asp Ile Asp 245 250
255 caa agt tta att att gcal3§cc cgg aac ata gtg aga
aga gca aca gta 816 Gn Ser Leu lle lle Ala Ala Arg
Asn Ile V& Arg Arg Al a 5PAr Val 260 265270 tca gca
gat cca cta gca tcc eta ctg gaa atg tgc cac agt aca
EAQrSGhe coerrrfligs Asp Ri G haldu Alya SSErGliv—Q‘yr |-L§§| A% u Met
Cys Hi¢5Ser Thr G n 225 280 285 att 5ggt gga aca agg
atg gta gac atc ctt aag cag aac cca aca gag 912 lle
1 o l e Pro
PG 290 B68°300: g2 Manbet oly ek o ana
gca gca atg gga ttg aga att agc 960 Glu Gn Al a val
I er 305
e B O A e T e gBa T ac
ttc aaa agg aca agt gga tca 1008 Sex Ser Phe Ser Phe
o % Phe Thr Phe Lys Arg Thr Ser @y Sex 325 330
§§§‘Snt %Yt ¢ hag aga gaa gaa gaa atg ctt acg ggc aac
ctt caa aca ttg 1056 Ser Val Lys Arg Gu Gu G u Mt
Leu Thr Gy Asn Leu G n Thr Leu 340 345 350 -aaa ata-
§ga iﬁ%ﬁ cat gag ggc tat gaa gaa ttc aca atg gtc gga
84 Lys Ile Arg Val Hs Qu Ay Tyr Gu du Phe
<Ihr> MaiE:1ada Axyis Arg 355 360 365 aga gca aca gcc att
etc aga aag gca acc aga aga ttg att caa ttg 1152 Arg
R Thr Ala lle Ile Arg Lys Ala Thr Arg Arg Leu Ile
N Ly 370 375 380 ata gta agt ggg aga gat gaa caa
<bzoa afit..getsogaa gca ate att gta 1200

<

<400> 63 »

atg gag aga ata aaa gaa ctg aga gat ctg atg tta caa tcc cge acc 48
Met Glu Arg Ile Lys Glu Leu Axg Asp Leu Met Leu Gln Ser Arg Thr

1 5 10 15

cgc gag ata cta aca aaa act act gtg gac cac atg gcc ata atc aag 96
Arg Glu Ile Leun Thr Lys Thxr Thr Val Asp His Met Ala Ile Ile Lys
20 25 30

aaa tac aca tca ggé'aga caa,égag aag aac cct gca ctt agg atg aaa 144
Lys Tyr Thr Ser Gly Arg Gin Glu Lys Asn Pro Ala Leu Arg Met Lys

tgg atg atg gca atg aaa tac cca att aca geca gat aag agg ata atg 192
Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met
50 55 60

gag atg att cct gag aga aat gaa cag gga caa acc ctt tgg agc aaa 240
Glu Met Ile Pro Glu Arg Asn Glu Gln Gly Gln Thr Leu Trp Ser Lys
65 70 75 80

acyg aac gat gct ggc tca gac cge gta atg gta tca cct ctg gca gtg 288
Thr Asn Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu Ala Val
85 90 S5

aca tgg tgg aat agg aat gga cca aca acg aac aca att cat tat cca 336
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Ile Val Ser Ay Arg Asp Qu Gn Ser Ile Ala Qu Ala
Ile Ile Val 385 390 395 400 gcc atg gtg ttt tcg caa
gaa gat tgc atg ata aaa gca gtt cga ggc 1248 Ala Met
Val Phe Ser A n Gu Asp Cys Met Ile Lys Ala Val Arg
Gy 405 410 415 gat ttg aac ttt gtt aat aga gca aat
cag cgt ttg aac ccc atg cat 1296 Asp Leu Asn Phe Val
Asn Arg Ala Asn G n Arg Leu Asn Pro Met Hi s 420 425
430 caa ctc ttg agg cat ttc %Ea aaa gat gca aaa gtg
ctt ttc caa aat 1344 Gn Led feu Arg H s Phe dn Lys
A3P -4 8- b%S, Mgl Ake Phe, G‘hp HS As i3y %Q 443,199, 9ga
att gaa cgepatCc gac aat gba atg ggg at gm@t gga ata
ttg 1392 Tip @y Ille Au Pro IIe Asp Asn Val Met Ay
FRY 9Ff &2632p2 |3Ce R TEER2 455 94BFae ¢p? € 2at a%l@@a cca 384
Tok aLY oI Pt TR AP C00 d35 ‘600 506" Jan 0t A2 AR pro
Asp I\/Et Thr Pro Ser Thr G u Met Ser Leu Arg Ay Val
Arg tValggd Gbc 470 c473t4 809 sagcaagac abg sggasgicge gad gagds:2
tTér’éi Elagee det ”g%qh%@ég@lsg gt da’gtLg F4B8~9 3&F AtYs Met
Ay Val Asp Qu Tyr~Ser Ser Thr e RN Arg Val Val Val
485 4400t 495: cagGgatchc Gag [gtett tabt gba 2agaaglsta cgY. gat aso
(Ya-‘a Aag)FJahdar &ae Gay dictrda PERGeu Ser Ald dyASpe AtgGPhe Leu
AfYy Vval Arg Asp'®n Arg Ay Asi®tle Leu 500 508 510
GhO ot &G LGty $AR (98JtOlec RBL 922Gy GFR (0984AGH" Jaa 528
asg vel glacat E584a1 lveu rhererfPmen Glw ved BiMaha 8es 1G u Thr
Gn dy Thr & Lys Leu Thr 1395 520 525 atd7att tat

teg teacl e c a e tca ,
redad Ren ot o) &l SR A el e el B 0P Ay
Ay Pro Gieo Ser 530 535 349 138 gtg ttgogtc aat act
ta§ cca%at ate ate aga aac atgg ?%a att g‘%a 1680 VaI624
cel chaac 10t Fyecali s L T e e o

I e Va 1954 0 555 5600 aaa att cag 2099 fea cag gac
ccc aca at gctta tac aat aag ata gaa 1728

aga gag ttg g cga aaa aca agg ttc ctc cca gta gta ggc gga aca 672
Arg Glu Leu Val Arg Lys Thr Arg Phe Leun Pro Val Val Gly Gly Thr

210 215 ‘ 220
agc agt gta tac att gaa gtg ttg cat ctg act cag gga aca tgc tgg 720
Ser Ser Val Tyr Ile Glu Val Leu His Leu Thr Gln Gly Thx Cys Trp
225 230 . 235 240
gag caa atg tac acc cca gga gga aaa gtt aga aac gat gat att gat 768
Glu Gln Met Tyr Thr Pro Gly Gly Lys Val Arg Asn Asp Asp Ile Asp

245 250 255
caa agt tta att att gca gcc cgg aac ata gtg aga aga gca aca gta 816
Gln Ser Leu Ile Ile Ala Ala Arg Asn Ile Val Arg Arg Ala Thr Val
260 265 270
tca gca gat cca cta geca tecc cta ctg gaa atg tgce cac agt aca cag 864
Ser Ala Asp Pro Leu Ala Ser Leu Leu Glu Met Cys His Ser Thr Gln
275 _ 280 285

att ggt gga aca agg atg gta gac atc ctt aag cag aac cca aca gag 912
Ile Gly Gly Thxr Arg Met Val Asp Ile Leu Lys Gln Asn Pro Thr Glu

290 295 300
gaa caa gct gtg gat ata tgc aaa gca gca atg gga ttg aga att agc 960

Glu Gln Ala Val Asp Ile Cys Lys Ala Ala Met Gly Leu Arg Ile Ser
305 310 315 320



Lys Ile G@n Trp Ser G n Asp Pro Thr Met Leu Tyr Asn
Lys Ile Qu 565 570 575 +ttt gaa cca ttc caa tcc ctg
gtc cot agg gcc acc aga agc caa tac 1776 Phe Gu Pro
Phe G n Ser Leu Val Pro Arg Ala Thr Arg Ser dn Tyr
580 585 590 agc ggt ttc gta aga ace ctg ttt cag caa
atg cga gat gta ctt gga 1824 Ser Gy Phe Val Arg Thr
Leu Phe G n A n Met Arg Asp.Val Leu Ay 595 600 605

aca ttt gat act get caa atl 7ata aaa ctc ctc cot ttt

2966 Qet, 98k %z s @'Ja ll.g 11 agbys
EZrL&H @ng rp@lz Zg‘g@aPh ?5? ha L@iQ\ré Qcﬁats;;og gaa
cag agt aggsatg cag ttc twb tot ttg act yst aat gta

tca1920 F;rgo Pro Qu Gn Sgr g% I\/let G n Phe Seg Ser1 Leu
SerTHE JBILCACH. G 20,00 gt B30 s iifadions Wy
agg at a34@tt gta aga gg@saat tcc “tca gHsg ttc 1968
Ay Ser Ay Met Arg Ile Leu Val Arg GIy Asn Ser Pro
222\P PREI643°6B0 FE5T2tage Factaare #48 Grovacyaaa Ay
bys 'R 3 gte°cte Gyagag gat ged ?(fﬁﬁé nY TVF Asn Lys
Val Thz Lys Arg Leu Thr Val Leu Gy Lys Asp Ala 660
aga 6B BFcc gt gaegagetatagwta agagag gaoa c:cl;a aqatcaga?ag ggt 1agy
A Axg%g Ggigt'acdag Letvedea T™EYI ArA 1LBUTHI G Asp Pro
p Gu Gy Thr a Gy Val du Ser 675 680 685 get
ataQftk Lt ygagdagFy dablcagttea atkt det agQica ada HGaataac aago
lledigd FeatGl2 PE2 Asp|@u\h SeedlArigs @y Phellkeydel Waé Leu Ay
3851 vs du Asn L8 Arg Tyr 690 B85 700 ggc ccd%ca eta
gec MG AL &raalg0a8 Hhly208:328 £k l:29CRa 208 GYGHag 226D
ala@ey 2L PhAlserled Serasplas Aen 1@ uybeuaSer Aryssikeu Al a
Lys Ay @4°705 710 715 720 aaa gcc aati'gta eta att
a L8 £ 93 gtg.t fa.gtg.aaa 4908 Lys,4a
gs;%%g A\%aa;lzg%lhisg %;;’g&g}ﬁn Ct?.g iﬁ sg\é&b Meéwl\s/al Met
Lys 7292930 735 egg &&a cgt gac tot @ge ata ctt act

' gac .age cag, alac:e aaa 225 A tc 5 AL As r
caai ;Ieg %?.E ga L 5 Q Arc 3-1 g q3§4e

ag

Gln rg% rVa L@u

435 440 445
tgg gga att gaa ccc atc gac aat gta atg ggg atg att gga ata ttg 1392
Trp Gly Ile Glu Pro Ile Asp Asn Val Met Gly Met Ile Gly Ile Leu

450 455 160
cct gac atg acc cca agc acc gag atg tca ttg aga gga gtg aga gtc 1440
Pro Asp Met Thr Pro Ser Thr Glu Met Ser Leu Arg Gly Val Arg Val
465 470 475 480
agc aaa atg gga gtg gat gag tac tcc agc act gag aga gtg gtg gtg 1488
Ser Lys Met Gly Val Asp Glu Tyr Ser Ser Thr Glu Arg Val Val Val
485 490 495
agc att gac cgt ttt tta aga gtt cgg gat caa agg gga aac ata cta 1536
Ser Ile Asp Arg Phe Leu Arg Val Arg Asp Gln Arg Gly Asn Ile Leu
500 505 510

ctg tcc cct gaa gaa gtc agt gaa aca caa gga acg gaa aag ctg aca 1584
Leu Ser Pro Glu Glu Val Ser Glu Thr Gln Gly Thr Glu Lys Leu Thr

515 520 . 525
ata att tat teg tca tca atg atg tgg gag att aat ggt ccc gaa tca 1632

TIle Ile Tyr Ser Ser Ser Met Met Trp Glu Ile Asn Gly Pro Glu Ser
530 535 540



740 745 750 agg att egg atg gcc ate aat tag 2280 Arg
Ile Arg Net Ala Ile Asn 139 755 <210> 64

<212> PRT <213> | nfl uenza virus

<211> 759

<400> 64 Met Gu Arg

Ile Lys Gu Leu Arg Asp Leu Met Leu G n Ser Arg Thr
510 15 Arg Qu lle Leu Thr

Lys Thr Thr Val
Met Alalle Ile Lys 20 25 30 Lys Tyr Thr Ser Ay Arg

A@n Gu Lys Asn Pro Ala Leu Arg Met Lys

Met Met Ala Met Lys Tyr
50 55 60 du Met

Il e Met

Ay @n Thr

kgl

Thr

ttiHigsa Aba tASpad et Sef gid acd_yasg GhbalaAl agGhit cddbad 50
Phel GOv PA® ﬁhexlélln Pee LietaGPe Wad AVallhPhes Procisiy:d u
Ay Aa

[le Hs Tyr

Lyg 35° G*F’hl“‘ibljgs Gy Aep Sr“i/éﬂ”‘
Ile Arg Arg Arg

Leu Trp

Pro .

agd g4t The gbd egThEc ky$ +Q Wal vsa

Ser Gly Phe Val Arg Thr

aca
Thr

cct
Pro
625

aga
Arg

aac
Asn

ggt
Gly

gct
Ala

ggc
Gly
705

aaa

Lys

cgg
Axg

Ser Lys 65 70 75 80 Thr Asn Asp
g at a g 80
il uzﬂzt T Sseiepes bR o var
EnTaY Ecolhr Asn
100 105 110 Lys Val Tyr Lys Thr
aaa[ytt Phe t@& Gcd yeg Vat c&F ucAryge ke thysatHray @lay gddls5 12028
%LPhEYIA%“ ASh 4] fi'Val Lys
130 135 Val Asp Val "Asn Pro Gy
155
2 Val
Mg lle 165 176°375 Leu Thr & Qu Ser Gn
laYgS CQ HatGg‘Ua J:él\pgga 1824
Leu Phe Gln Gln Met Arg Asp Val Leu Gly
600 605
ata aaa ctc ctc cect ttt gcc gect get 1872
Ile Lys Leu Leun Pro Phe Ala Ala Ala
620
cag ttc tct tet ttg act gttt aat gta 1920
Gln Phe Ser Ser Leu Thr Val Asn Val
635 640
ctt gta aga ggc aat tce cca gtg ttc 1968
Leu Val Arg Gly Asn Ser Pro Val Phe
650 655
agg ctc aca gtc ctc gga aag gat gca 2016
Arg Leu Thr Val Leu Gly Lys Asp BAla
665 670
gat gaa ggt acg gct gga gta gag tct 2064
Asp Glu Gly Thr Ala Gly Val Glu Ser
680 685
att tta ggt aza gaa aac aag aga tat 2112
Ile Leu Gly Lys Glu Asn Lys Arg Tyr
700
gaa ctt agc aaa ctt gca aaa ggg gag 2160
Glu Leu Sexr Lys Leu Ala Lys Gly Glu
715 720
caa ggg gac gta gtg ttg gta atg aaa 2208
Gln Gly asp Val Val Leu Val Met Lys
730 735
ctt act gac agc cag aca gcg acc aaa 2256
Leu Thr Asp Ser Gln Thr Ala Thr Lys
745 750
tag 2280

agg
Arg

ttt
Phe
610

cecg

Pro

ggt
Gly

tac,

Tyr

gcg
Ala

gtt
Val
690

cca

Pro

gce
Ala

aaa
Lys

att
Ile

595
gat
Asp

gaa
Glu

teg
Ser

aat
Asn

ctt
Leu
675

cta
Leu

gca
Ala

aat
Asn

cgt
Arg

cgg

act
Thr

cag
Gln

gga
Gly

aaa
Lys
660

act
Thr

aga
Arg

cta
Leu

gta
Val

gac
Asp
740

atg
Met

gct caa ata

Ala

agt
Ser

atg
Met
645

gtc
Val

gag
Glu

ggg9
Gly

agc
Ser

cta
Leu
725

tct

Ser

gcc
Ala

Gln

agg
Arg
630

agg
Arg

act
Thr

gac
Asp

ttt
Phe

atc
Ile
710

att
1le

agc
Ser

atc
Iile

Ile
615

atg
Met

ata
Ile

aaa
Lys

cca
Pro

cte
Leu
695

aat

Asn

999
Gly

ata
Ile

aat
Asn

35 40 45 Trp
Pra3gle Thr Ala Asp Lys Arg
Ile Pro Gu Arg Asn Gu dn

Asp Hi s

1



180 185 190 Leu G n Asp Cys Lys Ile Ala Pro Leu Met
Val Ala Tyr Met Leu GQu 195 200 205 Arg Gu Leu Val .
Arg Lys Thr Arg Phe Leu Pro Val Val Ay Ay Thr 210
215 220 Ser Ser Val Tyr Ile GQu Val Leu His Leu Thr
G@n @y Thr Cys Trp 225 230 235 240 du dn Met Tyr
Thr Pro Ay Ay Lys Val Arg Asn Asp Asp Ile Asp 245
250 255 dn Ser Leu lle lle a Ala Arg Asn Il e Val
Arg Arg Ala Thr Val 260 265 O Ser Ala Asp Pro Leu
Al'a Ser..Leu Leu u Met Cys His Ser Thr dn 275 280
285 Ile dy @y Thr Arg Met Val Asp Ile Leu Lys G n
Pro Thr Gu 290 295 300 Gu Gn Ala Val Asp lle
01y§4AIa Ala Met Gy Leu Arg Ile Ser 305 310 315
% Ser Phe Ser Phe Ay Gy Phe Thr Phe Lys Arg
ﬁ3§ei<nfg]%z§e,grlg25 330 335 Ser Val Lys Arg Qu Qu
GQu Met Leu Thr Ay Asn Leu- G n Thr Leu 340 345 350
L4894 1 & Arg Val His AQu @y Tyr Glu Au Phe Thr Met
Mk CguyAzArlg.e L3_/§5G1§61%u31§§ AsArlgauA'xe@ el @146 de Arg
Lys Ala Thr Arg Arg Leu Il eﬁn Leu 370 37%s380 1Ile
Val Ser Ay Arg Asp u dn Ser IIe Ala Au Ala lle

| 385 390, 395 400 a
G HEFe BB o, A VA A A0S A10a15 |

Asp Leu Asn Phe VaI Asn Arg Al a Asn G n Arg Leu Asn

Pro Met His 420 425 430 A n Leu L u Ar H s Phe A n
L5%8 ASploAl BT LS VAl SRef PR ' %‘rﬂzﬂj"tdﬁ’é

Trp Met Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg Ile Met
50 55 . 60 -

Glu Met Ile Pro Glu Arg Bsn Glu Gln Gly Gln Thr Leu Trp Ser Lys
65 70 75 80

Thr Asn Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu Ala Val
85 90 95

Thr Trp Trp Asn Arg Asn Gly Pro Thr Thr Asn Thr Ile His Tyr Pro
100 105 110

Lys Val Tyr Lys Thr Tyr Phe Glu Lys Val Glu Arg Leu Lys His Gly
115 120 125

Thr Phe Gly Pro Val His Phe Arg Asn Gln Val Lys Ile Arg Arg Arg
130 135 140

Val Asp Val Asn Pro Gly His Ala Asp Leu Ser Ala Lys Glu Ala Gln
145 150 155 160

Bsp Val Ile Met Glu Val Val Phe Pro Asn Glu Val Gly Ala Arg Ile
165 170 175

Leu Thr Ser Glu Ser Gln Leu Thr Ile Thr Lys Glu Lys Lys Glu Glu



p Gy lle u Prolle Asp Asn Val Met Ay Met Ille
Ay Ile Leu 450 455 460 Pro Asp Met Thr Pro Ser Thr
Gu Met Ser Leu Arg Gy Val Arg Val 465 470 475 480
Ser Lys Met Ay Val Asp GQu Tyr Ser Ser Thr Gu Arg
Val Val Val 485 490 495 Ser Ile Asp Arg Phe Leu Arg
Val Arg Asp Gn Arg Gy Asn Ile Leu 500 505 510 Leu
Ser Pro Au Qu Val Ser Au Thr A@n Ay Thr Au Lys
Leu Thr 515 520 525 1Ile Ile TyH0Ser Ser Ser Met Met
Trp Qu Ile Asn Gy Pro Au Ser 530 535 540 Val Leu
Val Asn Thr B A n Trp Ile 1BFfe Arg Asn Trg°B&Hu Ile
Val 545 550 555 560 Lys Ile @n Trp Ser A n Asp Pro
Thr iMetcrhewdp Tyk 1ASNT1bYS aldre e Wweb6R1 210 HF Mt RRe & u
Pro Phe G¥5Ser Leu Val R0@ Arg Ala Thr 288g Ser G n
Tyr 580 585 590 Ser Ay Phe Val Arg Thr Leu Phe G n
Gn tGl@‘rlgu %P A ? Lygelli'lxr gr}j Phé%\r@u @’QQ V@paial -Eh§ G'.’:L)pel‘hé‘sp
Thr @218 n lle IlTe LyssLeu Leu Pro Bhe Al a

610 615 620 142 Pro Pro GQu G n Ser Arg Met Gn Phe

Ser 0 635.6 Gy
sor Sy ket APG TPl Vi il Pty A2l et Vg
"Phe 645 650 655 Asn Tyr Asn Lys Val Thr Lys Arg Leu
Thr Val Leu d ys Al a 660 665 670 Ay Al a Leu
Thr & F*AdBt 69% pPrE;l Y @Y TR ARES &Y MRRIPSE s S8F
675 680 685 Ala al Leu Arg GI Phe Leu Ile L&l Ay
Lys Au Asn Lys Arg Tyr 690 695 700 dy Pro Ala Leu
Ser Stp&endas (?lgj Ledisét> 2ys AE’eGlNVal Bys ~o¥ glGTBr val

Ser Ala Asp Pro Leu Ala Ser Leu Leu Glu Met Cys His Ser Thr Gln
275 280 285

Ile Gly Gly Thr Arg Met Val Asp Ile Leu Lys Gln Asn Pro Thr Glu
290 285 300

Glu Gln Ala Val Asp Ile Cys Lys Ala Ala Met Gly Leu Arg Ile Ser
305 310 ) 315 320

Ser Ser Phe Sexr Phe Gly Gly Phe Thr Phe Lys Arg Thr Ser Gly Ser
325 330 » 335

Ser Val Lys Arg Glu Glu Glu Met Leu Thr Gly Asn Leu Gln Thr Leu
340 . 345 350

Lys Ile Arg Val His Glu Gly Tyr Glu Glu Phe Thr Met Val Gly Arg
355 360 365

Arg-Ala Thr Ala Ile Ile Arg Lys Ala Thr Arg Arg Leu Ile Gln Leu
370 375 380

Ile Val Ser Gly Arg Asp Glu Gln Ser Ile Ala Glu Ala Ile Ile Val
385 390 395 400




705 710 715 720 Lys Ala Asn Val Leu lle dy @An Gy
Asp Val Val Leu Val Met Lys 725 730 735 Arg Lys Arg
Asp Ser Ser Ile Leu Thr Asp Ser Gn Thr Ala Thr Lys
740 745 750 Arg Ile Arg Met Ala Ile Asn 755 <210> 65
<211> 2274 <212> DNA <213> Influenza virus <220>
<221> CDS <222> (1)..(2274) <400> 65 atg gat gtc aat
ccg act cta ctt ttc tta aag gtg cca gcg caa aat 48
Met Asp Val Asn Pro Thr Leu Lég Phe Leu Lys Val Pro
n D0 ta agc aca aca ttc cct tat
2%:% [%gtavabla S Es:lcl:ncG ac a t° g5y e VoAl g Tite et Thr
Thr Phe Pro Tyr Thr Ay Asp Pro Pro Tyr Ser JHls 20 25
30 143 gga aca gg aca gga tac acc atg gat act gtc
aet dfaAcHch tHatTAte Egg/“rhﬁrgc-}v Rty Pxg MetTRis Thr
Met Asp Thr %al Asn Arg Thr Hs A n 35 46°45 tat tca
gaa aaa ggg aaa tgg aca aca aac act gag att gga gca
céa H@ZLGUW Ber Fr@ @llnLyg GoyaleybysTyg) Tdw PhEh¢inAmm Thr
~»Glulle3ély Ala Pro 5085 60 caa ctt #a&t cca atc gat
gga cca ctt cct gaa gac aat gaa cca agt 240 dn Leu
Asip Fryollel @uAnp Gleyadsr msnledl tociy uetAsR Asnrid seuPro
Her ¥8 70 75 60 (ggtfStac gcc caa at® gat tgt gta ttg
gaa gca atg get ttc ctt gaa 288 Gy Tyr Ala A n Thr
A&p @SMeVad'hrLﬁ% QrUTrAl @Lul\@t !@rabﬁh&gl-@.l} \gluArgalaQO 95

465 470 ’ 475 480

Ser Lys Met Gly Val Asp Glu TYr Ser Ser Thr Glu Arg val Vval Val
485 490 495

Ser Ile Asp Arg Phe Leu Arg Val Arg Asp Gln Arg Gly Asn Ile Leu
: . . 500 ‘ 505 510

Leu Ser Pro Glu Glu Val Ser Glu Thr Gln Gly Thr Glu Lys Leu Thr
515 520 525

Ile Ile Tyr Ser Ser Ser Met Met Trp Glu Ile Asn Gly Pro Glu Ser
530 535 540

Val Leu Val Asn Thr Tyr Gln Trp Ile Ile Arg Asn Trp Glu Ile Val
545 550 555 560

Lys Ile Gln Trp Ser Gln Asp Pro Thr Met Leu Tyr Asn Lys Ile Glu
565 " 570 575

Phe Glu Pro Phe Gln Ser Leu Val Pro Arg Ala Thr Arg Ser Gln Tyr
580 585 590

Ser Gly Phe Val Arg Thr Leu Phe Gln Gln Met Arg Asp Val Leu Gly
585 600 605

Thr Phe Asp Thr Ala Gln Ile Ile Lys Leu Leu Pro Phe Ala Ala Ala
610 615 620



gaa tcc cat ccc gga atc ttt gaa aat tog tgt ctt gaa
acg atg gag 336 Gu Ser Hs Pro Ay Ile Phe G u Asn
Ser Cys Leu Gu Thr Met Gu 100 105 110 gtg att cag

cag aca aga gtg gac aaa
384 Val
Ay Arg A n Thr 115 120
agg aat caa cct gcc gca
Trp Thr Leu Asn Arg Asn
Ala 130 135 140 aat acg
ggt ctg acc tcc aat gaa

Ile dn G@n Thr Arg Val

cta aca caa ggc cga caa act
Asp Lys Leu Thr d@n
125 tat gat tgg acc ttg aat
aca gca ctt get 432 Tyr Asp
Gn ko Ala Ala Thr Ala Leu
att gaa gta ttc aga tca aat
tcg 480 Asn Thr Ile A u Val

Phe pAr grSern Asnafd yet eln Ther sSeferAber GuV8epsn ¥ 150
$55 160 ggg ag&3ttg atg gac tf¥ ctc aaa gat §t% atg
gag tcc atg aac aag 528 dvy Arg Leu Met Asp Phe Leu
hys cAsBeNValy M ad u1Sesu Mt aAsBL LS 865rd70017 gag
gaa atg gaa &at@ aca aca cacst®c caa cgg aa§°aga aga
gta aga 576 Gu GQu Met Au Ile Thr Thr H's Phe G n
ALY LY 8 AL LD w¥aky el 180785.1190: cOpeyAas, aly aca

aag aga akep ata aca cag aga acc ata ggasaag aaa 624

Asp Asn I\/Et Thr Lys Arg Met Ile Thr Gn Arg Thr Ile
5 209, 208 2 {fva061R98 aag
Gé%A% ? Aa\pga?iragétii chghcta fv lys Gn Arg
Leu Ser Arg Lys Ser Tyr Leu lle Arg Thr Leu Thr Leu
210 215 220 aac aca_ at acc aa ga 999
g A N T s T
Al a® u Arg Ay Lys Leu Lys Arg Arg Ala 225 230 235
240 atc get acc cca%gatgcag at a agagattt gta
8ay Pre flytee gaa lyeBen Fle Al errEﬁl’5 PP 2 yY I'le

Gy Phe Val Tyr Phe Val du 144 245 250 255 aca
cta get cga aga ata tgt gaa aag ctt gaa caa tca gga
ey AT @sBYE LFhI1L4 Sty Al Gy sAVe! Vhe L@yé’aﬁl"aL LYs Leu
Au dn Ser &Y Leu Pro 260'8%5 270

Arg Lys Arg BAsp Ser Ser Ile Leu Thr Asp Ser Gln Thr Ala Thr Lys

740 745 750
Arg Ile Arg Met Ala Ile Asn
755
<210> 65
<211> 2274
<212> DNA
<213> 1Influenza virus
<220>
<221> CDS
<222> (1)..(2274)
<400> 65
atg gat gtc aat ccg act cta ctt ttc tta aag gtg cca gog caa aalt
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gln Asn
1 -5 10 i5
gct ata agc aca'aca ttc cct tat act gga gat cct cce tac agt cat
Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His
20 25 30

48

96



gtt ggc ggt aat gag aaa aag gcc aaa ctg get aat gtc
gtc aga aaa 864 Val Gy Ay Asn Qu Lys Lys Ala Lys
Leu Ala Asn Val Val Arg Lys 275 280 285 atg atg act
aat tcc caa gac act gaa ctc tcc ttc acc atc act ggg
912 Met Met Thr Asn Ser A n Asp Thr Qu Leu Ser Phe
Thr Ile Thr Ay 290 295 300 gac aat acc aaa tgg aat
gaa aat cag aac cca cgc ata ttc ctg gca 960 Asp Asn
Thr Lys Trp Asn Gu Asn dn sn Pro Arg Il e Phe Leu
Ala 305 310 315 320 atg atc aca tac ata act aga gat
C aEta%caaQ @tacgt c]agQ% aM%g cla!:%alhr Ty.ﬁ4
$ gaﬁgrrﬁ’%%ﬁ% gg B Rl ;&WhTr$l%e At grAIns \ah 325
330 33 cta agc att @ca ccg att atg?5ttc tca aat aaa

caaact 105 Leu S ro lLle
phedibed Solibale ey HdBal "wd”

ggagot at atg ttt g% agc aaa agt aatog aaa ttg aga act
caatat at1104 L)gs Ay CTyr I\/let Phe d u Ser L s Ser 240
B A RO e ST CEEDGE O at
t70 ac cta aa als ttc aat gat tea 115

Pro Ala Glu Met Leu Al a Ser IIe Asp Leu Lys Tyr Phe
AsrkaAsyeSer B8 75380 Hogaam? ?qaaattatcrtt g#a aag 288
@v dEdd® Pa REMRtIYe gt 'GAT Y At Ptadhe Bys Lys
Lys Ile Glu Lys Ile Arg Pro Leu Leu Val Asp Ay Thr
3385390t 380 HOhtcget dseamactigoagt wClsaggecoattg ®@bg at ¢3¢
Gyaseat stire AuciatRpetty BHcSr 248 Lem%ugél‘ ”ﬁgdslSer Pro
Gy Met N Met Ay Met PRe Asn Met Leu Ser 405 410
ALS:rraGlh @bGebtHa0fly @ldadaCe&adla dabaygaawacdag HYC Ccagpss
Bggllasant@h weapr 286 Ashhrys\Via the s @ Gy Vab BerThl e Leu
Asn Let’dy G n Arg L8 Tyr Thr 420 %25 430 aag acc

09 49098l 08k Cli-&a@ctfd dcaCofadet ttt 432
%g?gatt% 'Ergh:lryz&%Tzhsh rAs-HyGlnTﬂ’rpa%l’a = ra?ly 115@3\% n Ser
Serixdsp Asp Phe Al®%435 440 445 t¥§ ata gtg aat gcg
cgr aat cal gaa .9ga ata caa gef, 993 gta . gag 1332 480

Asn Thr Ile Glu Val Phe Arg Ser Asn Gly Leu Thr Ser Asn Glu Ser

145 . 150 155 160
ggg aga ttg atg gac ttc ctc aaa gat gtc atg gag tcc atg aac aag 528
Gly Arg Leu Met Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys
' 165 : 170 175
gaé_gaa atg gaa ata aca aca cac ttc caa cgg aag aga aga gta aga 576
Glu Glu Met Glu Ile Thr Thr His Phe Gln Arg Lys Arg Arg Val Arg
’ 180 185 190
gac aac atg aca aag aga atg ata aca cag aga acc ata gga aag aaa 624
. Asp Asn Met Thr Lys Arg Met Ile Thr Gln Arg Thr Ile Gly Lys Lys
195 . 200 205
aaa caa cga tta agc aga aag agc tat cta atc aga aca tta acc cta 672
Lys Gln Arg Leu Ser Arg Lys Ser Tyr Leu Ile Arg Thr Leu Thr Leu
210 215 220
aac aca atg acc aag gac gct gag aga ggg aaa ttg aza cga cga gca 720
Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala
225 230 235 240
atc gct acc cca ggg atg cag ata aga gga ttt gta tat &ttt gtt gaa 768

Ile Ala Thr Pro Gly Met Gln Ile Arg Gly Phe Val Tyr Phe Val Glu



T SR

Leu Ile Val Asn Ala Pro Asn Hs Gu Ay Ile dn Ala
Ay Val Asp 450 455 4.60 aga ttc tat aga act tgc aaa
ctg gtc ggg atc aac atg agc aaa aag 1440 .. _.
................................ 145 Arg Phe
Tyr Arg Thr Cys Lys Leu Val Gy Ile Asn Met Her Lys
Lys 465 470 475 480 aag tcc tac ate aat aga act gga
aca ttc gaa ttc aca agc ttt ttc 1488 Lys Ser Tyr lle
Asn Arg Thr Ay Thr Phe d u4#he Thr Ser Phe Phe 485
490 495 tac cgg tat ggt ttt gta gcc aat ttc agc atg -
gaa cta ccé45agt ttt 1536 25T<yr Arg Tyr d ¥5%he Val Al a

As ser . du L ro. ser .Phe 500 05 210 ggg
ehil: B oarat @3@3@@533 ¢ a%gg@ erag% t ggh
gtg acaza(584 Gy Val % dy Ile Asnzfd u Ser Al a Asp

%/bt Ser Itlte Ay val Thr aglgg 520 525 t% ate aaa aa%iz
>ttt Ke| a 16
}éﬁ é%g“%‘ §1Asn Aan%EYSI 3 Asggl gp %% gcy Pro
Al a Thr Ala 530 535 540 caa atg gca ctc caa ctc ttc
atey f;fﬁ a gcct a%a gftaéiaaé*a: F‘afct%?gghclﬁ‘B{)ac"GBW Met PM2a
Met‘L e a\ c}a %g Xtryg uy Leu .‘I‘uilrr P r.l_ere !ﬁ‘.]hr G].PS” Arg
545 550 555 560 tgc cat aga ggt gat acc cag ata caa
ga@ee: agas@&gbod edt tdd agagad by 2d28qc Bystid stdhsgr Ay FBp
ggprﬁfn iy %r j;g THr 23 §LARY ?@;rA%éleGF*tf E@ugg% 570
575 aag aaa Ctg tgg gaa cag act cga tca aag act ggt
atfhte 6t arat €& A/ Gat byS cday Gad esh TtPadd HatGyr Thr 1dBQ
MetS@te ll:lys'fﬂ'mrle@ﬂ}r beunrdre@lnivato Ser TH86heEB8E BY0Valgat ggg
ggt cca aat’>cta tat aac af® aga aac cta ¢Hc ate ccg
ctage 1824ca AgPal@ YOk BEOASRa gLy JW afASBed b& Ar g1 dsn
Led @tk Hissald eroPrie @turix05e686 605Mgt Bl4t pig tévachaa t gg
gag cta3#tg gat gaa gafttrat aag ggg agyf cta 1872 Val
aaa%ga k?gtu 11'gy§ttT££3 % uai‘aeggévggg é;aott% ygaA§<pc Iyar all,‘ays Gli/o:;

kfUmet Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gln Ile
355 360 365

cca gca gaa atg cta gca agc att gac cta aaa tat ttc aat gat tca 1152
Pro Ala Glu Met Leu Ala Ser Ile Asp Leu Lys Tyr Phe Asn Asp Ser
370 _ 375 380

aca aaa aag aaa att gaa aag ata cga cca ctc ctg gtt gac ggg act 1200
Thr Lys Lys Lys Ile Glu Lys Ile Arg Pro Leu Leu Val Asp Gly Thr
385 390 395 400

gct tca ctg agt cct ggc atg atg atg gga atg ttc aac atg ttg age 1248
Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser
405 410 415

act gtg ctg ggt gta tecc ata tta aac ctg ggc cag agg aaa tat aca 1296
Thr Val Leu Gly Val Ser Ile Leu Asn Leu Gly Gln Arg Lys Tyr Thr
420 425 430

aag acc aca tac tgg tgg gat ggt ctg caa tca tcc gat gac ttt get 1344
Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gln Ser Ser Asp Asp Phe Ala
435 440 445 -

ttg ata gtg aat gcg cct aat cat gaa gga ata caa gect gga gta gac 1392
Leu Ile Val Asn Ala Pro Asn His Glu Gly Ile Gln Ala Gly Val Asp
450 ‘ 455 460

aga ttc tat aga act tgc aaa ctg gtc ggg atc aac atg agc aaa aag 1440



610 615 620 tgc aat cca ttg aat cct ttc gtt agt cac
aaa gaa att gaa tca gtc 1920 Cys Asn Pro Leu Asn Pro
Phe Val Ser His Lys Qu Ile @uSer Val 625 630 635 640
aac agt gca gta gta atg cct get cat ggc cct gcc aaa
agc atg gag 1968 Asn Her Ala Val Val Met Pro Ala His
Ay Pro Ala Lys Ser Met Qu 645 650 655 tat gat get
gtt gca aca aca cat tct tgg ate ccc aag agg aac cgg
2016 Tyr Asp Ala Val Ala Thr Thr H's Her Trp Ile Pro
Lys Arg Asn Arg 660 665 670 tcc ata ttg aac aca agc
caa agg gga ata eta gaa gati4yag cag atg 2064 Ser lle
Leu Asn Thr Ser Gn Arg Ay Ile Leu u Asp Gu dn
RideEneGT5 BBOTEEL 146 Letuafalc@g %a‘**g’c"?tt o hﬁéchygt gttt
i%aa aaa ttc ttt%cc agc agc ttd 2112 Tyr dn Lys Cys
S8 heVaRhe Gt LysaBhecPhe fcoadlesscSert Ser 690iss
1095 /00 ti@CamgBrcafar euATigt Bheg@ia Ritet Tktr'csera?’( Biteg Qgtt
gag gcc atgif§ta tcc 2160 Tr Arg Arg Pro*¥7al Gy Ile
taScecgg el évbct tt\{altaggéé éltaté\ébggcv g 8 cth02ec/ I kS 720536
108,066 &gCrat Ta10ala gGArGYM-alid gacLdt ergae tet gga
cgg ata smg 2208 Arg AISQi3 Arg Ile Asp A% Arg Ile Asp
Ph e GI u Ser d

Arg Ll.e éSt 730 t7t35 .gdat gag,

g’} éi é@gxﬁté ot éﬁgi fLcTacéiani: eaa gag
1sys "Asp G'u Phezodl a Glu Ile Mets Lys Il e Cys Ser
Thr IIe Gu du 740 745 750 ctc aga cg g, caa aaa tag,

oo e 333 atL ctc ca7
3?2%} 5%%%3\% gsénng% %Tg?h%u 54@400> ?ﬂfl%l >

caa atg gca ctc caa ctc ttc att aag éat tat cgg tac aca tac cgg 1680
Gln Met Ala Leu Gln Leu Phe Ile Lys Asp Tyr Arg Tyr Thr Tyr Arg
545 550 555 560
tgc cat aga ggt gat acc cag ata caa acc aga aga tct ttt gag ttg 1728
Cys His Arg Gly Asp Thr Gln Ile Gln Thr Arg Arg Ser Phe Glu Leu
565 570 575
aag aaa ctg tgg gaa cag act cga tca aag act ggt cta ctg gta tca 1776
Lys Lys Leu Trp Glu Gln Thr Arg Ser Lys Thr Gly Leu Leu Val Ser
580 585 590
gat ggg ggt cca aac cta tat aac atc éga aac cta cac atc ccg gaa 1824
Asp Gly Gly Pro Asn Leu Tyr Asn Ile Arg Asn Leu His Ile Pro Glu
535 600 605
gtc tgt tta aaa tgg gag cta atg gat gaa gat tat aag ggg agg cta 1872
Val Cys Leu Lys Trp Glu Leu Met AZp Glu Asp Tyr Lys Gly Arg Leu
610 615 620
tgc aat cca ttg aat cct tte gtt agt cac aaa gaa att gaa tca gtc 1920
Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Glu Ile Glu'Ser Val
625 630 635 640
aac agt gca gta gta atg cct get cat ggc cct gecc aaa agc atg gag 1968
Asn Ser Bla Val Val Met Pro Ala His Gly Pro Ala Lys Sexr Met Glu
645 : 650 655
tat gat gect gtt gca aca aca cat tct tgg atc ccc aag agg aac cgg 2016
Tyr Asp Ala Val Ala Thr Thr His Ser Trp Ile Pro Lys Arg Asn Arg
660 665 670
tcc ata ttg aac aca agc caa agg gga ata cta gaa gat gag cag atg 2064

Ser Ile Leu Asn Thr Ser Gln Arg Gly Ile Leu Glu Asp Glu Gln Met
675 680 . 685



Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro
Ala dn Asn 15 10 15 Ala lle Ser Thr Thr Phe Pro
Tyr Thr Ay Asp Pro Pro Tyr Ser Hs 20 25 30 dy Thr
Gy Thr Ay Tyr Thr Met Asp Thr Val Asn Arg Thr Hi s
Gn 35 40 45 Tyr Ser Qu Lys Ay Lys Trp Thr Thr Asn
Thr Qu lle Ay Ala Pro 50 55 60 dn Leu Asn Pro Ile
Asp Ay Pro Leu Pro Qu Asp Asn Gu Pro Ser 65 70 75
80 dy Tyr Ala dn Thr Asp Q/%Val Leu u Ala Mt .
Ala Phe Leu Gu 85 90 95 du Ser H's Pro Ay Ile Phe
At ASH 2981 gNSc Ll ey Ued ha Net & Wi 100,105,110, G 2112
147 cValiy Ices Gya Ash el tohe ALg LYalendASRe lys skeded REr G
Ay A% Gn Thr 1156820 125 Tyr A§90 Trp Thr Leu Asn
tgc n.Pro. Ala Ihr Eg 35 140
o TR o bl W Bdohdy ety b ser
A§n5G u Ser 1457160 155 160 leysArg Leu Met Asp Phe
éeégL S @atg\g%lat I\é% d ;t$er I}:/E% gAsg t_(Laqs 165 170 %\ZS 2208
A t | egsc’?gé . SArg <
Py ) Ai65 7o B Af_%@% Met
Ile Thr Gn Arg Thr IIe Ay Lys Lys 195 200 205 Lys

G2pe A?egq Steapg Ty titeded bec Artg 9ghpad eu 2256
ThY® € %‘18 ﬁg A;% IE%_E?FF ge{”*rﬁ?r £5s ggﬁlw%u Gu
Arg Ay Lys Leu Lys Arg Arg Ala 225 230 235 240 1lle

AlCEE T cPre2aGkga vet G n Ile Arg Ay Phe Val Tyr Phe 2274

vare EULZn5250 255

<210> 66

<211> 757

<212> PRT

<213> ZInfluenza virus

<400> 66,
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gln Asn
1 5 10 15

Ala Ile Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyxr Ser His
20 25 30

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gln
35 40 i 45

Tyx Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Ile Gly Ala Pro
50 55 . 60

Gln Leu Asn Pro Ile Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser
65 70 75 80

Gly Tyr Ala Gln Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu
85 S0 95

Glu Ser His Pro Gly Ile Phe Glu Asn Ser Cys Leu Glu Thr Met Glu
100 105 110



Thr Leu Ala Arg Arg Ile Cys GQu Lys Leu Gn Gn Ser
Gy Leu Pro 260 265 270 Val Ay @y Asn Qu Lys Lys
Ala Lys Leu Ala Asn Val Val Arg Lys 275 280 295 Met
Met Thr Asn Ser G n Asp Thr Gu Leu Ser Phe Thr Ile
Thr Gy 290 295 300 Asp Asn Thr Lys Trp Asn G u Asn
Gn Asn Pro Arg Ile Phe Leu Ala 305 310 315 320 Met
Ile Thr Tyr Ile Thr Arg Asp G n Pro Qu Trp Phe Arg
Asn Val 325 330 335 148 Leu Sen Ille Ala Pro Ile Mt
Phe Ser Asn Lys Met Ala Arg Leu Gy 340 345 350 Lys
Ay Tyr Met Phe GQu Ser Lys Ser Met Lys Leu Arg Thr
GVallile 613530 IBP 236 FaPrigp Alva 1@k FhMELn [Gey AR &188kr | | e
Asp Leu 'ttys Tyr Phe Asn?Asp Ser 370 375 380 Thr Lys
Lys Lys Ile Gn Lys Ile Arg Pro Leu Leu Val Asp Gy
Thyr 5385:3%30r 385 2400rg Alsa cSererballa €5 Thr a1{uyu Med Met
Met @39 Met Phe Asn 8Bt Leu Ser 40849410 415 Thr Val
Leu Gy Val Ser Ile Leu Asn Leu Gy G@n Arg Lys Tyr
Thisn 2014254 430 Physs—ra:_l%@r s GTy ed lrRr BEP nBS I@l\GSL(r Leu
GnsSer Ser Asp Asp Phe Ala 4335240 445 Leu libe Val
Asn Ala Pro Asn Hs Au dy Ile Gn Ala Ay Val Asp
4%93,4@5 146Gkt ALY R0 TH /ﬁrsg I8, LYS ukeUsVals A Y
| e Asn Met Sees Lys Lys 1400 475 480 L)iss Sér Tyr
IIe Asn Arg Thr Ay Thr Phe @ u Phe Thr Ser Phe Phe

4 9 Val Al a.As S
130 02 T ol S B8V, A0 h S
Ile Asn Gu Ser AIaAspl\/bt Ser Ile dy Val Thr

Asp Asn Met Thr Lys Arg Met Ile Thr Gln Arg Thr Ile Gly Lys Lys
195 200 205

Lys Gln Arg Leu Ser Arg Lys Ser Tyr Leu Ile Arg Thr Leu Thr Leu
210 215 220

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala
225 230 235 ' 2490

Ile Ala Thr Pro Gly Met G1ln Ile Arg Gly Phe Val Tyr Phe Val Glu
245 250 ’ 255

Thr Leu Ala Arg Arg Ile Cys Glu Lys Leu Glu Gln Ser Gly Leu Pro
260 . 265 270

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys
275 280 285

Met Met Thr Asn Ser Gln Asp Thr Glu Leu Ser Phe Thr Ile Thr Gly
290 295 300

Asp Asn Thr Lys Trp Asn Glu Asn Gln Asn Pro Arg Ile Phe Leu Ala
305 310 315 320

Met Ile Thr Tyr Ile Thr Arg Asp Gln Pro Glu Trp Phe Arg Asn Val
325 330 335



515 520 525 Val Ile Lys Asn Asn Met Tie Asn Asn Asp
Leu Ay Pro Ala Thr Ala 530 535 540 dn Met Ala Leu
A@n Leu Phe Ile Lys Asp Tyr Arg Tyr Thr Tyr Arg 5 149
545 550 555 560 Cys His Arg Ay Asp Thr An Ile dn
Thr Arg Arg Ser Phe Qu Leu 565 570 575 Lys Lys Leu
Trp Qu An Thr Arg Ser Lys Thr Ay Leu Leu Val Ser
580 585 590 Asp Ay @y Pro Asn Leu Tyr Asn Ile Arg
Asn Leu His Ile Pro Gu 5951890 605 Val Cys Leu Lys
Trp Au Leu Met Asp Gu Asp Tyr Lys Ay Arg Leu 610
615 620 Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys

gusll Ayazr I}_/F vor 08D 63% 635 64t0 Asn Ser Al a Vval
1 SRkt Prigy Al GY° BED “AF &V yE" &8t L%lLGIGGby 645

650 655 Tyr Asp Al a VaI Ala Thr Thr HIS Ser Trp Ile
Pro Lys Arg 6QG0 665 670 Ser Ile Leu Asn Thr
&t Gér @ng“gt GP? M E°L&ys GPu As pyTier &1 "Netln 675 680
685 Tyr @n Lys Cys $ Asn Leu Phe’d u Lys Phe Phe
Pro Ser Ser Ser 690 695 700 Tyr Arg Arg Pro Val dy
Fre A%Fl‘Sé’Ft et AalSexqiye Abm L Lya/dhr Ser Asy @B P40 715
720°"rg Ala Arg I1P& Asp Ala Arg PPe Asp Phe G u Ser
Gy Arg Ile Lys 725 730 735 Lys Asp Qu Phe Ala Qu
the Lheryd ¥8s the cQysySele By phd @eGieh GiNasy/ 40y 745 750
B&u Arg Arg A n3Eys 755 150 395 400

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser
405 410 415

Thr Val Leu Gly Val Ser Ile Leu Asn Leu Gly Gln Arg Lys Tyr Thr
420 ’ 425 . 430

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gln Ser Ser Asp Asp Phe Ala
435 440 445

Leu Ile Val Asn Ala Pro Asn His Glu Gly Ile Gln Ala Gly Val Asp
450 ‘ 455 460

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly Ile Asn Met Sexr Lys Lys
465 470 475 480

Lys Ser Tyr Ile Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe
485 490 495 °

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe
500 505 510

Gly Val Ser Gly Ile Asn Glu Ser Ala Asp Met Ser Ile Gly Val Thr
515 520 525

Val Ile Lys Asn Asn Met Ile Asn Asn Asp Leu Gly Pro Ala Thr Ala
530 535 540

Gln Met Ala Leu Gln Leu Phe Ile Lys Asp Tyr Arg Tyr Thr Tyr Arg




<210> 67 <211> 2151 <212> DNA <213> Influenza virus
<220> <221> CDS <222> (1)..(2151) <400> 67 atg gaa
gac ttt gtg cga cag tgc ttc aat cca atg atc gtc gag
ctt 48 Met G u Asp Phe Val Arg A n Cys Phe Asn Pro
Met Ile Val Qu Leu 1 5 10 15 gcg gaa aag gca atg aaa
gaa tat gga gag aac ccg aaa atc gaa aca 96 Ala GQu
Lys Ala Met Lys Qu Tyr Ay Gyy Asn Pro Lys Ile Gu
Thr 20 25 30 aac aaa ttt gca gca ata tgc ‘act cac ttg
gaa gtc tgc ttcsggg tac 144 AspesLys Phe Ala Aka Il e
Cys Thr H's Leu Au Val Cys Phe Met Tyr 35 40 45 tcg
at ttc cac ttt ata aat gaa ct% g%t gag tca gtg gtc
Fa"tagrAbr S rTAG Bl St SIPRETTTR AT G ERY Oy
GQu Ser val val Ile Gu 50 % 60 tct ggt gac cca aat
get ctt ttg aaa cac aga ttt gaa atc att gag 240 Ser
Gy LASpePror ASwn GAR §ht g 1Sew Ly ShHCEY Apyg LPh&aIGRerF | | e
Ille Au 65%%0 75 80 ggg°8Yya gat cga acdatg gca tgg
aca gta gta aac agc atc tgc aac 288 Gy Arg Asp Arg
Thw cMeGLAPgo Tep LEinTyNabn Vad AdsAsBepu Hie 1By $rdasihe 85 90
95 acé’aca aga get g&8°aaa cct aaa tP* ctt cca gat
tta tac gac tat 336 Thr Thr Arg Ala Qu Lys Pro Lys
Rhe chedePros AsP cheed Wet ASP cTYhsd @0: 105611 0rg @aa gag
aaceaga ttt gtt gaalatt ggt gtg acad agg aga gaa gtt
cac 384 Lys GQu Asn Arg Phe Val Qu Ile dy Val Thr
ALY 28 @Sl Yah oEb $nd 121 520 1125 8k, haC cl@GeLkth 9ag
@2g gcc aac aaasabta aag tct gagsmaa aca cat 432 Ile
Tyr Tyr Leu Qu Lys Ala Asa Lys Ile Lys Ser A u Lys

-KQX Sgﬁ %la Val Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu
645 ) 650 655

Tyr Asp Ala Val Ala Thr Thr His Ser Trp Ile Pro Lys Arg Asn Arg
660 665 670

Ser Ile Leu Asn Thr Ser Gln Arg Gly Ile Leu Glu Asp Glu Gln Met -
675 680 685

Tyr Gln Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser
690 695 700

Tyr Arg Arg Pro Val Gly Ile Ser Ser Met Val Glu Ala Met Val Ser
705 710 718 720

Axg Ala Arg Ile Asp Ala Arg Ile Asp Phe Glu Ser Gly Arg Ile Lys
725 730 735

Lys Asp Glu Phe Ala Glu Ile Met Lys Ile Cys Ser Thr Ile Glu Glu
740 745 750

Leu Arg Arg Gln Lys
755



130 135 140 atc cac att ttc tca ttt aca gga gaa gaa
atg get aca aaa gcg gac 480 Ile His Ile Phe Ser Phe
Thr Ay Gu Au Met Ala Thr Lys Ala Asp 145 150 155
160 tat act ctt gat gaa gag agt aga gcc agg atc aag
acc aga cta ttc 528 Tyr Thr Leu Asp Gu Gu Ser Arg
Ala Arg Ile Lys Thr Arg Leu Phe 165 170 175 .. 151
act ata aga caa gaa atg gcc agt aga ggc ctc tgg gat
tcc ttt cgt 576 Thr Ile AP A n Au Met Ala Ser Arg
Gy Leu Trp Asp Ser Phe Arg 180 185 190 cag tcc gag
<21e<i a6§%c gaa gag aca att gaa gaa aga ttt gaa atc aca
24§ n Ser Au Arg Ay AQu @u Thr Ile Au GQu Arg
2BPe tdiledLe Thy 195 200 205 ggg acg atg cgc aag ctt
gcc aat tac agt ctc cca ccg aac ttc tcc 672 dy Thr
Met Arg Lys Leu Ala Asn Tyr Ser Leu Pro Pro Asn Phe
<2§§r 0 215 220 agc ctt gaa aat ttt aga gtc tat. ata
<ogat (g)ga(;tltsg gaa ccg aac ggc 720. Ser Leu G u Asn Phe
Arg Val Tyr Ile Asp Gy Phe Gu Pro Asn Gy 225 230
;i0235 6240 gtc gtt ctgtgt ct caa atgctcc agg
s el ol slelnn s B ey Sl en o
1 Met Se¢ Lys G Al a Lys 245 250 255 ata
gaa cca ttt tca a% ath:) aca cacgc cga cca ctc aaa aggé
< 3B1% 7 1% 2%8efcIL. hi -Pro
anf Eﬁt etl\%f g?a gldﬁe grf? tGl(?ca ccc tgc
cat ~cag cga tcc aaa ttc ttg cta atg gat get ctg 864
aaqChap ProsPr gra Hicssad naCAFga Ser gicysIcPHe tgutdceu Metd¢
2oall; Alca el 275 280 788 add &t Va&g?g att® ¥dg™gac cca
agt cac gag gga gag ggg ata cca cta 912 Lys Leu Ser
ted b& GaucAsptPre Ser gdd stdhyt Goyt@ oGy dlaegdlr o Leld2
Se 8P PGLHIFOBRet Hie Shchemfly élalasﬁrg‘éala‘t’ag} Begallct ttc
t £% gga tgg aaa g ccc 960

tct ggt gac cca aat gct ctt ttg aaa cac aga ttt gaa atc att gag 240
Ser Gly Asp Pro Asn Ala Leu Leu Lys His Arg Phe Glu Ile Ile Glu

65 . 70 75 80

ggg aga gat cga aca atg gca tgg aca gta gta aac agc atc tge aac 288
Gly Arg Asp Arg Thr Met Ala Trp Thr Val Val Asn Ser Ile Cys Asn

85 90 95
acc aca aga gct gaa aaa cct aaa ttt ctt cca gat tta tac gac tat 336
Thr Thr Arg Ala Glu Lys Pro Lys Phe Leu Pro Asp Leu Tyr Asp Tyr
100 105 110
aaa gag aac aga ttt gtt gas att ggt gtg aca agg aga gaa gtt cac 384
Lys Glu Asn Arg Phe Val Glu Ile Gly Val Thr Arg Arg Glu Val His
115 . 120 125 .
ata tac tac ctg gag aag gcc aac aaa ata aag tct gag aaa aca cat 432
Ile Tyr Tyr Leu Glu Lys Ala Asn Lys Ile Lys Ser Glu Lys Thr His
130 135 140

atc cac att ttc tca ttt aca gga gaa gaa atg gct aca aaa gcg gac 480
Ile His Ile Phe Ser Phe Thr Gly Glu Glu Met Ala Thr Lys Ala Asp

145 150 155 160

tat act ctt gat gaa gag agt aga gcc agg atc aag acc aga cta ttc 528

Tyx Thr Leu Asp Glu Glu Ser Arg Ala Arg Ile Lys Thr Arg Leu Phe
165 170 . 175



Tyr Asp Ala Ile Lys Cys Met Lys Thr Phe Phe Ay Trp
Lys Au Pro 305 310 315 320 agt att gtt aaa cca cat
aaa aag ggt ata aac ccg aac tat ctc caa 1008 Ser Ile
Val Lys Pro His Lys Lys Ay Ile Asn Pro Asn Tyr Leu
G@n 325 330 335 act tgg aag caa gta tta gaa gaa ata
caa gac ctt gag aac gaa gaa 1056 Thr Trp Lys @ n Val
Leu Glu Gu Ile A n Asp Leywsidu Asn u du 340 345
350 agg acc ccc aag acc aag aat atg aaa aaa aca agc
actC@ta idagcamageat gg ddkOdot AyaggoFhetcPran dastcthuttless Asn skt
Thr| 3¢ WsGlT‘h‘FluS@i’C @ansqfeﬁFgL%Y TupIB5%5P360 B65hrgca cta
ggt gaa 180at atg gca cc? gag aaa gtg gjagf) ttt gag gat
cagl @ dabSdsa McagdaCehg@dt HilUgAShaMat AkagBrac-Add Lys oval
GlnASyy Rlverd(@ GlyASy @psTi370Le3m @80A@arregaic HECThaat gat
tta ¥®a caa tat gac?¥gt gat gag cc#¥®gaa gca 1200 Lys
4o NY r r A u Pr
EE R e e e e e SR SR
auo caa agt gag 21tsc aac aag getz2ogt gag 1248 Arg Ser

Tr @ rl: d u Phe Asn Lys
a c tc t ata t tt
Sgr Zlﬁ @i% vt §-a8d DAL it Cohealt ErﬁgAsaté‘ai’ gag T
2zsgat gaa att gog gag gat gtc 96 Leu Thr Aﬁp Ser Ser
TrpIIeGIuLeu GIuIIeGI GIuAs VaI 420425

tgc4 et &t “g at%ng a% aga d&t
©Ysy tt?a(:y et T 4§ c;g e y§55 e Ala Ser
I\/Iet Arg Arg Asn Tyr Phe Thr "Ala 435 440 445 gag att
atat e €@t titght caaard ﬁv;@aacaC@Cg% t@t ctat waaitg @aagggga 816
Tegthy- ‘fré?cpggﬁf’z & T T Zer i BoC8 APGIAIECTHY du Tyr
Ile Met Lys Ay Val Tyr 450 455 460 at¢ aac act get
ggtCtd ofcCtmadatgoa dgactdegiaagiolc gogetatgqgat gaacthtt 1440
Gly| fre TONCYFhiFs Afla ArgusSqtetysARNS NuaLeSe*fethﬁg PApabeal a Met

Asp u Phe 465 470°"475 480 caa t1%3 att ccg atg ata
aaad@ly d@AattORgagq aAGCaaccifd GE0:a0Rsadg k483a 912

Lys Leu Ser Ile Glu Asp Pro Ser His Glu Gly Glu Gly Ile Pro Leu

290 ] 295 300
tat gat gca atc aaa tgc atg aaa act ttc ttt gga tgg aaa gag ccc 960
Tyr Asp Ala Ile Lys Cys Met Lys Thr Phe Phe Gly Trp Lys Glu Pro
305 310 318 320
agt att gtt aaa cca cat aaa aag ggt ata aac ccg aac tat ctc caa 1008
Ser Ile Val Lys Pro His Lys Lys Gly Ile Asn Pro Asn Tyr Leu Gln

325 330 335
act tgg aag caa gta tta gaa gaa ata caa gac ctt gag aac gaa gaa 1056
Thr Trp Lys Gln Val Leu Glu Glu Ile Gln Asp Leu Glu Asn Glu Glu
340 345 350
agg acc ccc aag acc aag aat atg aaa aaa aca agec caa ttg aaa tgg 1104
Arg Thr Pro Lys Thr Lys Asn Met Lys Lys Thr Ser Gln Leu Lys Trp
355 360 365

gca cta ggt gaa aat atg gca cca gag aaa gtg gat ttt gag gat tgt 1152
Ala Leu Gly Glu Asn Met Ala Pro Glu Lys Val Asp Phe Glu Asp Cys

370 375 380
aaa gac atc aat gat tta aaa caa tat gac agt gat gag cca gaa gca 1200

Lys Asp Ile Asn Asp Leu Lys Gln Tyr Asp Ser Asp Glu Pro Glu Ala
385 390 395 400



Gn Leulle Pro Met Ile Ser Lys Cys Arg Thr Lys GQu
Gy Arg Arg 485 490 495 aaa aca aat tta tat gga ttc
ata ata aag gga agg tcc cat tta aga 1536 Lys Thr Asn
Lau Tyr Gy Phe Ile lie Lys Ay Arg Ser H's Leu Arg
500 505 510 aat gat act gac gtg gtg aac ttt gta agt
atg gaa ttt tct ctc act 1584 Asn Asp Thr Asp Val Val
Asa Phe Val Ser Met G u Phe Ser Leu Thr 515 520 525
gat cca aga ttt gag cca cac gga tgg gaa aaa tac tgc
gtt cta gaa 1632 Asp Pro Arg Phe A u Pro H's Lys Trp
@ u Lys Tyr Cys Val Leu G u 530 535 540 att gga gac
agd getlctt lgta s@fgagacitt grb Gt agghc Gaa g Gt €3t g CCGA245
ATH86r Lt élG r Asp MWetGlheéigr [Gdw PAe gisTHis Ala cValstd y G n
Val Ser Arg“Pro 545 550 555'%860 atg ttt t'ty tat gta
AgQcAGa: d8f 2998 ¢8GEa 1%%5 Raqaalha, aaa %Q’t %228 Vede
tPhent @sp Byr sValrrArige Tt 188 nsHcyu The rGl wsp Whe Lys
Met Lys B85 570 575 tgd2gga atg gaa at!§®agg cgc tgc
€l GeLhla G0 L CL:LIQ, GAR £20,a0L, L1/
ebchue: 0o sy arf ot 20 B Bl b0y BBl el 500"
585 59@5 gaa agc atg4abc gaa get gagsetcc tca gtc aaa
%?a . Aag_ ;C a%ga1824 Gu Ser Met Ile Qu Ala (313992
SSE° VAl SHYIBEG: oS et The A 4g aad
gaasdtt ttt gag aaesaaa tca’ gag aea tgg cct ata gga-
%?1 tcc 1872 L}C/s Gu Phe Phe Glu Asn Lys Ser G u Thr
@p gf*egg Gaﬁt T 1‘5%9*—6 stqszgt G?fg:t'ataa 940
g 99678 Ca atc °Gog” aagsg Foc™agy’ 4gr tta
1920 Pro Lys Ay Val Au du dy Ser Ile Gly Lys Val
§t€APEt Teer atqaat-ﬁzst 630 t6859646c a2kt gagcey asmatct QL¢Bs
Gt“t R4t fia't &f" g¥a YelrEch duncet Ry 1968 Leu
Al a Lys Ser aI the Asn Ser Leu Tyr Al a Sér  Pro G n
abedcdGhat 6ULtH5Q9HDbe aggatrd bhg b agRchaa: ted aagg aasss
Ly &t gggt Tet Clyfee day gg;etLY%tG%Y 201 6<r gig Leu Arg

aat gat act gac gtg gtg aac ttt gta agt atg gaa ttt tect ctc act 1584
Asn Asp Thr Asp Val Val Asn Phe Val Ser Met Glu Phe Ser Leu Thr

515 520 525
gat cca aga ttt gag cca cac aaa tgg gaaz aaa tac tgc gtt cta gaa 1632
Asp Pro Arg Phe Glu Pro His Lys Trp Glu Lys Tyr Cys Val Leu Glu

530 535 540
att gga gac atg ctt tta aga act gct gta ggt caa gtg tca aga ccc 1680
Ile Gly Asp Met Leu Leu Arg Thr Ala val Gly Gln Val Ser Arg Pro
545 550 555 560
atg ttt ttg tat gta agg aca aat gga acc tct aaa att aaa atg aaa 1728
Met Phe Leu Tyr Val Arg Thr Asn Gly Thr Ser Lys Ile Lys Met Lys
565 570 575
tgg gga atg gaa atg agg cgc tgec ctc ctt cag tct ctg caa cag att 1776
Trp Gly Met Glu Met Arg Arg Cys Leu Leu Gln Ser Leu Gln Gln Ile
580 585 : 590

gaa agc atg atc gaa gct gag tcc teca gtc aaa gaa aag gac atg acc 1824
Glu Sexr Met Ile Glu Ala Glu Ser Ser Val Lys Glu Lys Asp Met Thr

595 600 605
aaa gaa ttt ttt gag aac aaa tca gag aca tgg cct ata gga gag tcc 1872

Lys Glu Phe Phe Glu Asn Lys Ser Glu Thr Trp Pro Ile Gly Glu Ser



Gy the Ser Ala Qu Ser Arg Lys Leu Leu Leu Ile Val
Gn Ala Leu 660 665 670 aga gat gac ctg gaa cct gga
acc ttt gat att ggg ggg tta tat gaa 2064 Arg Asp Asp
Leu Qu Pro Ay Thr the Asp Ile Ay Gy Leu Tyr Qu
675 680 685 tca att gag gag tgc ctg att aat gat ccc
tgg gtt ttg ctt aat gca 2112 Ser Ile Qu Au Cys Leu
Ile Asn Asp Pro Trp Val Leu Leu Asn Ala 690 695 700
tct tgg ttc aac tcc ttc ctc 13¢a cat gca ctg aag tag
2151, Ser Trp Phe Asn Ser Phe Ley,Thr His Ala Lou Lys
705 710 715 <2105 B8 <211> 716 °£212> PRT <213>
cknfabalgbz 3ty ightlgag <4002 B8 Wod 63 Wt ASP: Rhg Val+ Ar g Ghip
$YPReEY Ash opy §1q\/|§11y [Ske IValcl Glys Vel Cv4 Abg Ir 1Bu Al a
uLys Ala Metlys Gu Tyr G%° Qu Asn Pro 4% 11le
6 WealBEa 20t 3By 30 2SNl YE. Rhe A a-Aa. ILLe ys.Thr g
LbewlGlys Vel VO $hd hen VB LdyMyr 35 40r 450 S6f LhopiPhe H S
Phe lie Asn®®u Leu Ay d @Ser Val Val II6@6Gu 50 55

Seka G (ASRPLY; Ash Al 2 L% Leu Lys H.s Ph
2 o e Mtell et ol B oe B o SR e 6 e e
AI a Trp Phr VaI VaI Asn6®er IIe Q/s Asra70154 85 90 95

Aﬁa ﬁa:AgaC ‘ny @Q@t g@s ﬁ Pro L S quigLeg} Prtg‘hA;\/alLeu
g?/ Gy Val Thr Arg A¢ F\/a][ g;ée%bf % Ile

t%ﬁ‘tﬁ-ér Leu Au Lys Ala Asn Lys IIe Lys Ser G u Lys
le

gag tgc ctg att aat gat cece tgg gtt ttg ctt aat gea 2112
Glu Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Ala
690 695 700

tct tgg ttc aac tec ttc ctc aca cat gea ctg aag tag 2151
Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys
705 710 715

<210> 68

<211> 716

<212> PRT

<213> Influenza virus

<400> 68

Met Glu Asp Phe Val Arg Gln Cys Phe Asn Pro Met Ile Val Glu TLeu
1 5 . 10 15

Ala Glu Lys Ala Met Lys Glu Tyr Gly Glu Asn Pro Lys Ile Glu Thr
20 25 30 '

Asn Lys Phe Ala Ala Ile Cys Thr His Leu Glu Val Cys Phe Met Tyr
35 40 45

Ser Asp Phe His Phe Ile Asn Glu Leu Gly Glu Ser Val Val Tle Glu
50 55 60

Ser Gly Asp Pro Asn Ala Leu Leu Lys His Arg Phe Glu Ile Ile Glu
65 70 75 80

Gly Rrg Asp Arg Thr Met Ala Txp Thr Val Val Asn Ser Ile Cys Asn



130 135 140 Ile Hs Ile Phe Ser Phe Thr Ay Gu Gu
Met Ala Thr Lys Ala Asp 145 150 155 160 Tyr Thr Leu
Asp GQu Qu Ser Arg Ala Arg Ile Lys Thr Arg Leu Phe
165 170 175 Thr Ile Arg A n Gu Met Ala Ser Arg Ay
Leu Trp Asp Ser Phe Arg 180 185 190 G n Ser Qu Arg
Gy Gn Qu Thr Ile Qu Gu Arg Phe Qu Ile Thr 195
200 205 Gy Thr Met Arg Lys Leu Ala Asn Tyr Ser Leu
Pro Pro Asn Phe Ser 210 215 2] Ser Leu @ u Asn Phe
Arg Val Tyr Ile Asp Gy Phe Qu Pro Asn Ay 225 230
235 240 Cys dde A u Ser LyssoLeu Ser G n M Ser
Lys@ u Val. Asn Al a Lys 245 250 255 1le G u Pro Phe

265 BI0 arr Brarty LIy E RSBy R PiY Lou

Leu Met Asp Al a Leu 275 280 285 Lys Leu Ser Ile Gn
Pro Ser H s Ile Pro Leu 290 295
30b TSETie e Gy %ﬁ S e ey SITHed Bhe Pre
Ay Trp Lys GQu Pro 310 315 320 er Ile Val Lys
Pro Hs Lys Lys Ay Ile Asn Pro Asn Tyr Leu G n 325
386 %STW'FI"FP GFPpLYEy‘SlaGSH hyal e dys o &P bYPIT@T AR Asp
Leu &% Asn @ u @ ut?°340 345 350 /ﬁr‘I& Thr Pro Lys Thr
Lys Asn Net Lys Lys Thr Ser @ n Leu Lys Trp 355 360
365 HiAl Helirg sgcyehd] ipr AR NetclAlwt Pre 16k uvbygaVab Asp
PHé G u Asp Cys ¥70 375 380 LyS°Asp |le Asn ASp Leu
Lys A n Tyr Asp Ser Asp Gu Pro Gu Ala 385 390 395

4£y9 Thr Leu Asp Glu Glu Ser Arg Ala Arg Ile Lys Thr Arg Leu Phe
165 170 175 i

Thr Ile Arg Gln Glu Met Ala Ser Arg Gly Leu Trp Asp Ser Phe Arg
180 : 185 190

Gln Ser Glu Arg Gly Glu Glu Thr Ile Glu Glu Arg Phe Glu Ile Thr
195 ' 200 205

Gly Thr Met Arg Lys Leu Ala Asn Tyr Ser Leu Pro Pro Asn Phe Ser
210 215 220

Ser Leu Glu Asn Phe Arg Val Tyr Ile Asp Gly Phe Glu Pro Asn Gly
225 230 235 . 240

Cys 1Ile Glu Ser Lys Leu Ser Gln Met Ser Lys -Glu Val Asn Ala Lys
245 : 250 255

Ile Glu Pro Phe Ser Lys Thr Thr Pro Arg Pro Leu Lys Met Pro Gly
260 265 270

Gly Pro Pro Cys His Gln Aré Sexr Lys Phe Leu Leu Met Asp ala Leu
275 280 285

Lys Leu Ser Ile Glu Asp Pro Ser His Glu Gly Glu Gly Ile Pro Leu
230 285 300




Arg Ser Leu Ala Ser Trp Ile An Ser Gu Phe Asn Lys
Ala Cys GQu 405 410 415 Leu Thr Asp Ser Ser Trp lle
GQu Leu Asp Gu Ile Gly Au Asp Val 420 425 430 Ala
Prolle Gu Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe
Thr Ala 435 440 445 du lle Ser Hs Cys Arg Ala Thr
GQu Tyr Ile Net Lys Ay Val Tyr 450 455 460 1le Asn
Thr Ala Leu Leu Asn Ala Ser Qys Ala Ala Met Asp Qu
Phe 465 470 475 480 dn Leu Ile Pro Net Ile Ser Lys
%shl\m §laThie Lys cd Yeidlys Bpy Pig ghdd85y 290LADE1u EZSE, Thr
Leu Tyr dy3Phe Il1e'11e Lys'™@y Arg Ser Le
Arg 500 505 510 Asn Asp Thr Asp Val Val Asn Phe VaI
Ser iNev=21CGhys PhenSexyd eys Thy 11H1& 5202820y 106 cAsp Pro
Arg Phe GQu PFo His Lys Trp3& u Lys Tyr Cy$83%al Leu
G’u 530 535 540 Ile Ay Asp Met Leu Leu Arg Thr Al a
¥al v ¥yChih VAl 13261 A PIOc1pds 2a0cRpRm e cl\et Phe
Leu Tyr Vado Arg Thr Asn &g Thr Ser Lysstde Lys Met
Lys 565 570 575 Trp Gly Met Glu l\/bt Arg Arg Cys Leu
j e..5 9 u Ser Met
ok Bl @ B P SR FEBE0, S e
595 600 605 Lys G u Phe Phe Gu Asn Lys Ser G u Thr

p €] er 610 _615 620 Pro L Val
g L glyGGlu ryM% Aly E&/u Lval\lal®£ Riye G%%spl_g{g 625
630 635 640 Leu Ala Lys Ser Val Phe Asn Ser Leu Tyr
Ala Ser Pro Gn Leu Qu 645 650 655 dvy Phe Ser Al a
gmA%’eFleAf*sg“ Bsps ;OueBYSL@H‘ Peusin §‘°—r\/é=’rp BnPm élLLé{P

Arg Ser Leu Ala Ser Trp Ile Gln Ser Glu Phe Asn Lys Ala Cys Glu
405 410 415

Leu Thr Asp Ser Ser Trp Ile Glu Leu Asp Glu Ile Gly Glu Asp Val
420 425 430

Ala Pro Ile Glu Tyr Ile Ala Ser Met Arg Arg Asn Tyr Phe Thr Ala
435 440 445

Glu Ile Ser His Cys Arg Ala Thr Glu Tyr Ile Met Lys Gly Val Tyr
450 455 460

Ile Asn Thr Ala Leu Leu Asn Ala Ser Cys Ala Ala Met Asp Glu Phe
465 470 475 480

Gln Leu Ile Pro Met Ile Ser Lys Cys Arg Thr Lys Glquly Arg Axg
485 490 495

Lys Thr Asn Leu Tyr Gly Phe Ile 'Ile Lys Gly Arg Sex His Leu Axg
500 505 510

Asn Asp Thr Asp Val Val Asn Phe Val Ser Met Glu Phe Ser Leu Thr
515 520 525



660 665 670 Arg Asp Asp Leu Au Pro Ay Thr Phe Asp.
lle Ay Ay Leu Tyr u 675 680 685 Ser Ile Au du
Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Al a 690
695 700 Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu
Lys 705 710 715 <210> 69 <211> 844 <212> DNA <213>
I nfl uenza virus 157 <220> <221> CDS <222> (1)..(690)
<400> 69 atg gat tcc aac act gtg tca agc ttt cag gta
gac tgt ttt ctt tgg 48 Met Asp Ser Asn Thr Val Ser
Ser Phe A n Val Asp Cys Phe L 6Trp 15 10 .15 cat
gtc cgt aaa cga ttc gca gac caa gaa ctg ggt gat gcc
quépt!}trg A%@ Phglle\c.‘tu \é@l) I{A‘Eg,y!syl@p '%Jrlg L?D@yﬂC@s /&SP Lgl r@lg u
Leu @3y ASp Ala Pro 3he 20 25 30 okt gac cgg ctt cgc
cga gac cag aag tcc cta agg gga aga ggt agc 144 Leu
As Le er U,

a e 255 hb e Tl AR e o s a0
act cat gca gga aag cag eta 192 Thr Leu Ay Leu Asp

Ile Qu Thr Ala Thr Hs Ala Lys An Ile 50 55 60
ot5" g2 "EAGYRLEL OYG TAL-AAY @5%, SELAgdl® duy B Vet
aaa atg acc 240 Val Qu Gn lle Leu u Lys GQu Ser
Asp Qu Ala Leu Lys Met Thr 65 70 75 80 att gcc tct
gtiEp cRY Metele ¢at dge racvetiarder gacearge &1 Rrti'gat
288 Ile AP8°Ser Val Pro A3 Ser Arg Tyr °Céu Thr Asp
Met Thr Leu Asp 85 - 90 95

Glu Ser Met Ile Glu Ala Glu Ser Ser Val Lys Glu Lys Asp Met Thr
595 600 605

Lys Glu Phe Phe Glu Asn Lys Ser Glu Thr Trp Pro Ile Gly Glu Ser
610 615 620

Pro Lys Gly Val Glu Glu Gly Ser Ile Gly Lys Val Cys Arg Thr Leu
625 630 635 640

Leu Ala Lys Ser Val Phe Asn Ser Leu Tyr Ala Ser Pro Gln Leu Glu
645 . 650 655

Gly Phe Ser Ala Glu Ser Arg Lys Leu Leu Leu Ile Val Gln Ala Leu
660 665 670

Arg Asp Asp Leu Glu Pro Gly Thr Phe Asp Ile Gly Gly Leu Tyr Glu
675 " 680 685

Ser Ile Glu Glu Cys Leu Ile Asn Asp Pro Trp Val Leu Leu Asn Ala
630 695 700

Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu Lys
705 710 715

<210> 69

<211> 844

<212> DNA

<213> Influenza virus



gag atg tca aga gac tgg ttc atg ctc atg ccc aag caa

aaa gta aca 336 G u Met Her Arg Asp Trp Phe Met Leu

Met Pro Lys G n Lys Val Thr 100 105 110 ggc tcc cta

tgt eta aga atg gac cag gca atc atg gat aag aac atc

384 dy Her Leu Cys Ile Arg Met Asp A n Ala Ile Mt

Asp Lys Asn Ile 115 120 125 eta ctt aaa gca aac ttt

agt gtg att ttc gaa agg ctg gaa aca cta 432 Ile Leu

Lys Ala Asn Phe Ser Val Ile Phe;Qu Arg Leu Gu Thr

Leu 130 135 140 eta cta ctt aga gcc ttc acc gaa gaa

ggmogcCa gtc gtt ggc gaa att 480 Ile Leu Leu Arg Ala

PheiTheolGu Gu Ay Ala Val vVal Ay Qu Ile 145 150.

15521601 +-¢%0%ca tta cct tct ctt cca gga cat act aat

ggg,ogatesggtc aaa aat 528 Ser Pro Leu Pro Her Leu Pro
Gy HiscdhkaAset G cdspgVale leygsgtgseaclggi 'g'gtOCL]t7',;5gg gca 4g

aidt Fogsgt Bsrclie BAlC sggaeggee it vaaast gf eat Lgat-eat

atg gtt 576 Ala lle Ay Val'teu Ile Ay A ¥5Leu Lys

TeR ASnefiSR/SHL TV (daLaclB0, 485.490;. 802 Al e el gaa o

acts ehian@agysaga theCagehsd gtk agax,@g@mg;p £t PJQ)aﬁue624

Arg IIe Se?OGIu Thr Leu G%h Arg Phe Ala Trp Arg Ser

]93;4 iac c 1% é%;gg 2%0%205§$at %ig aga cct tca ttc

c a c a y

Arg Ps%o]; er Phe ProA%%ﬁénL% Gn %y L)?s
%éjﬁog 215 220 aca att agCCT(:(;:ta gcacha;ltt tgaa%agtlilta 2
t gyt t gdapda u e 2

230 gpgalcalfeag%t gaggilazgg cag&‘aaalaist%)tlga %g]lyi ‘Gaidat®

at aacattta tgcaagcctt 780 acaactattg cttgaagtag

144

;ﬁ@i t‘;’g aa‘éf’tat %5(9 %l@gtqat grgeast tat E“Cttagﬁagaf&4®:c at aa?40

a Leu Lys Met Thr
0<% E210% PR 80
att gee tet gtt cect get tea cge tac tta act gac atg act ctt gat 288
Ile Ala Ser Val Pro Ala -Ser Arg Tyr Leu Thr Asp Met Thr Leu Asp
85 . g0 95
gag atg tca aga gac tgg ttc atg ctec atg eccc aag caa aaa gta aca 336
Glu Met Sexr Arg Asp Trp Phe Met Leu Met Pro Lys Gln Lys Val Thr
100 105 : 110
ggc tee cta tgt ata aga atg gac cag gca atc atg gat aag aac atce 384
Gly Ser Leu Cys Ile Arg Met Asp Gln Ala Ile Met Asp Lys Asn Ile
115 120 - 125
ata ctt aaa gca aac ttt agt gtg att ttc gaa agg ctg gaa aca cta 432
Ile Leu Lys Ala Asn Phe Ser Val Ile Phe Glu Arg Leu Glu Thr Leu
130 135 | 140

ata cta ctt aga gcc ttc acc gaa gaa gga gca gtc gtt ggc gaa att 480

Ile Leu Leu Arg Ala Phe Thr Glu Glu Gly Ala Val Val Gly Glu Ile

145 150 155 160

tca cca tta cct tct ctt cca gga cat act aat gag gat gtc aaa aat 528

Ser Pro Leu Pro Ser Leu Pro Gly His Thr Asn’'Glu Asp Val Lys Asn

165 170 175
gca att ggg gtc ctc atc gga gga ctt aaa tgg aat gat aat acg gtt 576
Ala Ile Gly Val Leu Ile Gly Gly Leu Lys Trp Asn Asp Asn Thr Val
180 185 180
aga atc tct gaa act cta cag aga ttc gct tgg aga agc agt cat gaa . 624

Arg Ile Sexr Glu Thr Leu Gln Arg Phe Ala Trp Arg Ser Ser His Glu



<213> Influenza virus <400> 70 Met Asp Ser Asn Thr
Val Ser Ser Phe A n Val Asp Cys Phe Leu Trp 1 5 10 15
H's Val Arg Lys Arg Phe Ala Asp Gn GQu Leu Ay Asp
Ala Pro Phe 20 25 30 Leu Asp Arg Leu Arg Arg Asp G n
Lys Ser Leu Arg Ay Arg Ay Ser 35 40 45 Thr Leu dy
Leu Asp Ile Au Thr Ala Thr Hs Ala Ay Lys @n Ille
50 55 60 Val GQu dn Ille Leu Glu Lys Au Ser Asp Qu
Ala Leu Lys Met Thr 65 70 75 Ile Ala Ser Vval Pro
Ala Ser Arg Tyr Leu Thr Asp I\/l]a\8 Thr Leu Asp 85 90 95
Gu Mt ,ger Arg Asp Trg Phe Met Leu . Pro Lys dn
Lys VaI hr 100 1051C?Gy Ser Leu s lle Arg Met
Asyr €danadAl ectl t@ Mt cAStralys AgNazal &a dakbath26hgl2h 159 672
| P EluPigyRropfsr RenPPheerSers §al Lyvis| &rgPhws MGtucAr &ral eu
Gu r Leu 130 135°%40 1le Leu L&Y Arg Ala Phe Thr
Gdb Qeladd ¥eaAba MAl e d8daaald Xgag!é«l:tbi €tgabdangl S0 155 16020
Serr PreolyserroPrl@ B8er Leu Pro Gy H's Thr Asn A u Asp
VA Lys Asn 165 %P0 175 Ala lle Ay Val Leu lle Ay
ek g
q?ae(;]aés-agggajé){ﬁ;a%{]argtéégggﬁ& %ttﬁﬁgcayaitaaga§gt §§c§}§cg ﬁl’ 780
Higa@latts 39522080 20&529A8N dabanchirty tRyottSedc Bhetﬁ%raeg Sers4o
Lys. G n Lys Arg Lys Net Gu Arg 210 215 220 Thr IIe844
Lys Pro Qu Ile 225 230 <210> 71

<210> 170

<211> 230

<212> PRT

<213> 1Influenza virus

<400> 70

Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu Trp
1 5 0 i5

His Val Arg Lys Arg Phe Ala Asp Gln Glu Leu Gly Asp Ala Pro Phe
20 25 30

Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly Arg Gly Ser
35 40 45

Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr His Ala Gly Lys Gln Ile
50 55 60

Val Glu Gln Ile Leu Glu Lys Glu Ser Asp Glu Ala Leu Lys Met Thr
65 70 75 80

Ile Ala Ser Val Pro Ala Ser Arg Tyr Leu Thr Asp Met Thr Leu Asp

Glu Met Ser Arg Asp Trp Phe Met Leu Met Pro Lys Gln Lys Val Thr
100 105 110

Gly Ser Leu Cys Ile Arg Met Asp Gln Ala Ile Met Asp Lys Asn Ile
115 120 i 125




<211> 1497. <212> DNA <213> Influenza virus <220>
<221> CDS <222> (1)..(1497) <400> 71 atg gcg tct caa

ggc
Met

du
atc
Asn
30

act
Val
C
192
I'le
tile
VAP
Au
aag
Ay
t ac
el:6
Arg
ate

pife

cat

A
n

Thr
225

acc aaa cga tcc tat gaa cag atg gaa act gat 48
Ala Ser Gn Ay Thr Lys Arg Ser Tyr Qu G n Net
Thr Asp 1 5 10 15 ggg gaa cgc cag aat gca act gaa
aga gca tct gtc gga agg atg 96 dy Gu Arg Gn
Ala Thr Qu Ile Arg Ala Ser Val Gy Arg Net 20 25
gtg gga gga atc gga cgg tiso tat gtc cag atg tgt
gag ctt aaa 144 Val dy Ay Ille Gy Arg Phe Tyr
G n Net Cys Thr Qu Leu Lys 35 40 45 cta aac gac

He ’9% LS@g@lac@Gg Breg%t Tolcty BiecSlaghroatd @eaatwugaa
e

u Asn Asp H¥°Gu Ay Arg LEJ 11e G n Asn Ser
Thr Ile Gu 50 55 60 160 agg atg gtg ctt tcg gca
¥raclegakrialja artrga€iuadiyg ¢latrlet vlgag 4®GluAng Met
Leu Ser Ala Pe Asp G u Arg'®Arg Asn Lys Ty¥%Leu
65 70 75 80 gag cat ccc agt get ggg aaa gac cct
BAAACK 0GR BYCroCPyaiia RBBhsnG@iu HosvaPrgsSen Al a
Lys Asp P Lys Lys Thr @y dy Pro |1e785 90 95
aga aga aaa gat ggg aaa tgg atg agg gaa ctc ate
Gatcigala1 338 113y, ANG AL sYE: YashYhr Wap Mot
G u Lewsoll e Leu H's Asp 100 1?05 110 i0aaa gaa gaa
atg aga ate tgg cgt cag gcc aac aat ggt gaa gac

\ Ol £, T, 1@ Asn
ity érqﬁuﬁgﬁ%f:lisﬁf 1‘% Zbletie c]{’egég%gséétﬁéﬁ act
atg atg ate tgg cac tcc aat ctc aat 432 Ala Thr

Qy Leu Thr Hs Met Met lle Trpp H s Ser Asn Leu
Arg Pro Ser Phe Pro Ser Lys Gln Lys Arg Lys Met Glu Arg

210 215 220

Ile Lys Pro Glu Ile
230

<210> 71

<211> 1497 .

<212> DNA

<213> 1Influenza virus

<220>
<221> CDS
<222> (1)..(1497)

<400> 71

atg
Met

gg99
Gly

gtg
Val

cta
Leu

gcg tct caa gge acc aaa cga tcc tat gaa cag atg gaa act gat 48
Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu Gln Met Glu Thr Asp
5 10 15

gaa cgc cag aat gca act gaa atc aga geca tct gtc gga agg atg 96
Glu Arg Gln Asn Ala Thr Glu Ile Arg Ala Ser Val Gly Arg Met
20 25 30

dga gga atc gga cgg ttt tat gtc cag atg tgt act gag ctt aaa 144
Gly Gly Ile Gly Arg Phe Tyr Val Gln Met Cys Thr Glu Leu Lys
35 40 45

aac gac cat gaa ggg cgg ctg att cag aac agc ata aca ata gaa 192
Asn Asp His Glu Gly Arg Leu Ile Gln Asn Ser Ile Thr Ile Glu
50 55 60



130 135 140 gac acc aca tac caa aga aca agg get ctt
gtt cgg act ggg atg gat 480 Asp Thr Thr Tyr G n Arg
Thr Arg Ala Leu Val Arg Thr Ay Met Asp 145 150 155
160 ccc aga atg tgc tct ctg atg caa ggc tca acc ctc
cca cgg aga tct 528 Pro Arg Met Cys Ser Leu Met dn
Gly Ser Thr Leu Pro Arg Arg Ser 165 170 175 gga gcc
get ggt get gca gta aaa ggc gtt gga aca atg gta atg
gaa 576 Gy Ala Ala Ay Alagfla Val Lys Ay Vval Ay
Thr Met Val Met Qu 180 185 190 ctc ate aga atg atc
aag cgc gga ata aat gat cgg aat ttc tgg aga 624 Leu
aM etArEs MEt t19 gcd yac ARy 9d ggi Pe2 AR S PRIAEES Agh Phe?40
na3 BeAVE 19599001205 631 CGaA RAE° Gt “todabi §Ft aga
att get tat gaa aga atg tgc aat 672 (Jy Glu Asn dvy
gfY gatAcee T o gad ben Ak@ cdyradChar Arg odetiodCyss Asn 210288
G Bip Per ﬁ%reAbat Elades depy emayt Lys EagChc8LyEr gta caa
cgg get atg®Atg gac 720 1PB Leu Lys Gly Eys Phe Gn
thh[’:xgaAlaaa &aﬁgg ngo\éga &@ag@tagdvega éScpan25to23£)c 3&5 240336
Tgagryg i Agradlygges cyc Meabrcetu ggalbadewgets gag att
gag gat ¢t 768 dAn Valt®Arg Gu Ay AY Asn Pro Ay
aésgaﬂgga gc}'la*!d ggaGayc éffcé’teldagégc gépagtségt QL:—I qgt_t c tt984
LgLa1Cgn toamnglarLie @ 4 g1@t ggantLcai gt g&c cat
816 Fle Phe Leu Ala1¢Qg Ser Ala Lea23le Leu Awg Ay
Val 260 270, aaa t¢ ggp cct ggL
act ctt act cat at a atc t cac
trmgﬁf ﬁ%;x n80&nChls g@%m a1a6E, agl Eieped, Iys sor
QIs3d_eu Pro Ala Cyss Val Tyr dvy |].€Cu AI a Leu Thr Ser

161 275 280 285 tat gac ttt gag ?%&)%atac
Asp

i%ﬁhfc@@i isﬁiﬁ%i Q2 ?tCﬁtE G ¢ ‘F??ﬁ‘;T e G tF°

1 g/s Au dy Tyhks Leu Val Giys | Pro Phe 290
295 300 aaa cta ctc cag aac agt caa att ttc agt eta
cet a9ngEe é@cat%\taat atg 9&09%2? Beti cteqeaGEee AghtSer G 8
Pf? ér%D %} % lzgaﬁe Fet n Gt% Thr éfu Pro Arg Arg Ser

175
gga gcc gct ggt gct gca gta aaa ggc gtt gga aca atg gta atg gaa 576
Gly Ala Ala Gly Ala Ala Val Lys Gly Val Gly Thr Met Val Met Glu
180 185 190 )

ctc atc aga atg atc aag cgc gga ata aat gat cgg aat ttc tgg aga 624
Leu Ile Arg Met Ile Lys Arg Gly Ile Asn Asp Arg Asn Phe Trp Arg
195 ) 200 205

ggt gaa aat ggt cga aga acc aga att gct tat gaa aga atg tgc aat 672
Gly Glu Asn Gly Arg Arg Thr Arg Ile Ala Tyr Glu Arg Met Cys Asn
210 215 220

atc ctc aaa ggg aaa ttt cag aca gca gca caa cgg gct atg atg gac 720
Ile Leu Lys Gly Lys Phe Gln Thyx Ala Ala Gln Arg Ala Met Met Asp
225 230 235 240

cag gtg agg gaa ggc cgc aat cct gga aac gct gag att gag gat ctc 768
Gln Val Arg Glu Gly Arg Asn Pro Gly Asn Ala Glu Ile Glu Asp Leu
245 250 . 255

att ttc ttg gca cga tca gca ctt att ttg aga gga tca gta gce cat 816
Ile Phe Leu Ala Arg Ser Ala Leu Ile Leu Arg Gly Ser Val Ala His
260 T 265 270

aaa tca tgc cta cct gce tgt gtt tat gge ctt gca cta acc agt ggg 864
Lys Ser Cys Leu Pro Rla Cys Val Tyr Gly Leu Ala Leu Thr Ser Gly




305 310 315 320 aac cca gca cac aaa age cag ttg gtg
tgg atg gca tgc cat tct gca 1008 Asn Pro Ala His Lys
Ser G n Leu Val Trp Met Ala Cys H's Ser Ala 325 330
335 gca ttt gag gat ctg aga gtt tta aat ttc att aga
gga acc aaa gta 1056 Ala Phe Qu Asp Leu Arg Val Leu
Asn Phe Ile Arg Ay Thr Lys Val 340 345 350 ate cca
aga gga cag tta aca acc aga ﬁ%a gtt caa att get tca
aat 1104 Ile Pro Arg Ay A rd%Leu Thr Thr Arg Gy Val
dn Ilg,Ala Ser Asn 353 360 365 gaa gac atg gag aca
ata aat tct agc aca ctt gaa ctg aga &Sc aaa 1152 Qdu
Asin ghetctiGobly T gbd @oASR: HeY SR LetlBha LaUGME Uedl @l Arg o4,
Sex AE@@@?OA 37568801 arr Sgglgcdalaty aggrgCerags age
gga’dga aac ace agt®taa cag aga 1300 Tyr Trp Ala lle

AEEQ cg-ehEtaAEQg §§cr a@ }faaGayt é@p aa—fh(:tasgt[:c %anccg QaaArQa 385 960
3901305400 AGCAet Cln §CAPRI8eCBE: afAnATb-JEe GAR CCt
det ttc tca gta3tag aga 1248 Alsa Ser Ala ysf@dn lle
sef Mab.a.n Bro, Jhr, Phe Her Val dn g_405 410 415
aat ped h1CBE Lid s%caéiﬁaga? 4CRraE feiahls %ﬁgﬁﬁe§°§g§§§ht t ¢ 1008
act ggt aac 1296 Asn Leu Pex Phe G u Arg é@ Thr Ile

%/gat tél aagtAliat g%e Théﬁtgﬁ A%ntigotf% 430 act gaa gga
VoTops-1e) 4 ca a g af¥ HPa2%gepeafip at gloss
1344 Thrada u @%t Arlg eI”hgqg,l—llér %pxﬁ%{?@;&?ﬁ sr"% ulle
Ile Arg Met Met 435 440 445 gaa aat gcc aaa tca gaa

° 2 92 §¥ctiairag gIGoeEtgtae EcIk3IDR ad® u AsIv4
%? aP%gggs%P’ %nul’e/&s%ﬁrv% gr “PhEIGT BeyMAEY Val
Phe 450 455 460 gag ctc tcg gac gaa aag gca acg aac
€02t E909g Tetatecett tat g@cach44l @ eroled Serafsp Aise
tYsiA S Renerien f 4 “PripuSEl PReAASTPrABE 470
475 480 atg agc aat gaa ggg tct %8t ttc,ttc gga gac.

erett tqyedcageg Gatackt dgaldB8ygaMata SeracASyt G GgYagaer Tydoo
Bfie™Phe"Qly RspiiAstroAiea @ueid ArnPhe %65:1490.049%
400
gca tct geca gga cag ata agt gtg caa cct act ttc tea gta cag aga 1248
Ala Ser Ala Gly Gln Ile Ser Val Gln Pro Thr Phe Ser Val Gln Arg
405 ) 410 415

aat ctt ccc ttt gag aga gca acc att atg gct gca tte act ggt aac 1296
Asn Leu Pro Phe Glu Arg Ala Thr Ile Met Ala Ala Phe Thr Gly Asn
420 425 430

act gaa gga agg act tcc gac atg aga acy gaa atc ata agg atg atg 1344
Thr Glu Gly Arg Thr Ser Asp Met Arg Thr Glu Ile Ile Arg Met Met
435 440 445

gaa aat gcc aaa tca gaa gat gtg tct tte cag gdg cgg gga gtc ttc 1392
Glu Asn Ala Lys Ser Glu Asp Val Ser Phe Gln Gly Arg Gly Val Phe
450 455 460 i

gag ctc tcg gac gaa aag gca acg aac ccg ate gtg cct tce ttt gac 1440
Glu Leu Ser Asp Glu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe Asp
465 470 475 480

atg agc aat gaa ggg tet tat tte tte gga gac. aat gct gag gag.ttt 1488
Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Phe
485 480 495

gac agt taa 1497



TR SO U S PRI

gac agt taa 1497 162 Asp Ser <210> 72
<212> PRT <213> | nfl uenza virus

Ser Val dy Arg Met 20 25 30 Val

Phe Tyr Val dn Met Cys Thr G u Leu Lys
Asn Asp HHs Gu Gy Arg Leu Ile An Asn Ser
50 55 60 Arg Met Vval
Leu G u

Ile Au

Arg Arg Asn Lys Tyr

A2a05Thie Ala Ay Leu Thr

Ar§°Ar ¢ Ser 165 170 175 163
\{@t IJ:IXSSeg CM.n\@L% TglzyLthZ[rgNSpétr
Arg Met Ile'Lys Arg

Leu Ile
Phe Trp Arg

Gly Glu Arg Gln Asn Ala
20

Val Gly Gly Ile Gly Arg
35

Leu Asn Asp His Glu Gly
50

Arg Met Val Leu Ser Ala

65 70

Glu BHis Pro Ser Ala Gly
85

Tyr Arg Arg Lys Asp Gly
100

Lys Glu Glu Ile Met Arg
115

Ala Thr Ala Gly Leu Thr
130

Asp Thr Thr Tyr Gln Arg
145 150

Pro Arg Met Cys Ser Leu
: 165

Thr

Phe

Axg

Phe

Lys

Lys

Ile

His

135

Thr

Met

Glu

Tyr

40

Leu

Asp

Asp

Trp

Trp

120

Met

Arg

Gln

Ile

25

Val

Ile

Glu

Pro

Met

105

Arg

Met

Ala

Gly

H s Met

Met

<211> 498

<400> 72 Met Al a Ser
A@n @y Thr Lys Arg Ser Tyr Au G n Met Qu Thr Asp 1
510 15 Gy Gu Arg dn Asn Ala Thr u Ile Arg Ala
Gy Ay Ile Ay Arg
35 40 45 Leu
Ile Thr
Leu Ser Ala Phe Asp du:
88 70 75 80 du H's Pro
Ser Ala Ay Lys Asp Pro Lys Lys Thr Ay Gy Pro Ile 85
oFrPOE* Tyr Arg Arg Lys Asp Gy Lys Trp Met Arg Gu Leu
Ile Leu Hs Asp 100 105 110 Lys GQu Qu Ile Mt Arg
Ile Trp Arg Gn Ala Asn Asn Ay GQu Asp 115 120 125
Ile Trp H s Ser
ASnilefp’Asn 130 135 140 Asp Thr Thr Tyr Gn Arg Thr
A3 Al gheh&dh MRk Arg Thr Gy Met Asp 145 150 155 160
Pro Arg Met Cys Ser Leu Met Gn Gy Ser Thr Leu Pro
Gy Ala Ala Qy Ala Ala

N2l VRL » Fet 18%,18R,190
y I'le Asn AspsArg Asn

Arg

Gln

Gln

Arg

Lys

90

Arg

Gln

Ile

Len

Ser
170

Ala

Met

Asn

Arg

75

Lys

Glu

Ala

Trp

val

155

Thr

Ser
Cys
Ser
60

Asn
Thr
Leu
Asn
His
140

Arg

Leu

Val
Thr
45

Ile
Lys
Gly
Ile
Asn
125
Serx

Thr

Pro

Gly

30

Glu

Thr

Tyr

Gly

Leu

Arg Met

Leu Lys

Ile Glu

Leu Glu
80

Pro Ile
95

His Asp

110 .

Gly

Asn

Gly

Arg

Glu Asp

Leu Asn

Met Asp
160

Arg Ser
175



195 200 205 Ay Gu Asn Gy Arg Arg Thr Arg Ile Ala
Tyr Au Arg Met Cys Asn 210 215 220 Ile Leu Lys Qy
Lys Phe Gn Thr Ala Ala G n Arg Ala Met Met Asp 225
230 235 240 Gn Val Arg GQu Ay Arg Asn Pro Gy Asn
Ala Qu Ile Gu Asp Leu 245 250 255 1Ile Phe Leu Al a
Arg Ser Ala Leu Ile Leu Arg Ay Ser Val Ala H's 260
265 270 Lys Ser Cys Leu Pro Ala Cys Val Tyr @y Leu
Ala Leu Thr Ser Ay 275 280 285 ' Tyr Asp Phe A u Lys
GQu Ay Tyr Ser Leu Val Ay Ile Asp Pro Phe 290 295
306}y Pll)iSAllaQiiy Lau }@;anlaﬂ‘.\siﬂ/s%.gr \erblbl'l@xr PI‘Q@ V‘gngeLQ}Hul le
Arg Pro.Lysed u 305 310 31535320 Asn Pro Alsa H s Lys
Ser Gn Leu Val Trp Met Ala Cys His Ser Ala 325 330

3 r Asp, Le Val Leu Asn Phe Ile Arg
o e B DR, D RPN A8 eertlo B T
Thr Thr Arg Ay Val Gn Ile Ala Ser Asn 355 360 365
dy, An Net gu Thr 1le Asn Ser Ser Thr Leu GQu Leu Arg
Set ' Lys 370" 378 "38G  TYP TP PATET ILR PR JOTHYS APy Ser
Gy Gy Asn Thr Ser Gn Gn Arg 385 390 395 400 164
Ala Ser Ala Ay Gn Ile Ser Val Gn Pro Thr- Phe Ser
V Iég &eh Dey Gluoss i?g) GAn ghr Adp AleGlPPog Phe Met Werge Al a
Thf 11e Met Ala Afa Phe Thr Ay ?A3n 420 425 430° Thr
Au Ay Arg Thr Ser Asp Met Arg Thr Qu,lle Ile Arg
MEtn Vet Ara B&e 4 249 Bsn Grel GAB Rsi\Ada loys 1Sec1@agp Asp Val
Ser Phe Gn G¥°Arg Ay Val BRR 450 455 46025d u Leu
Ser Asp Qu Lys Ala Thr Asn Pro Ile Val Pro Ser Phe

/¥§pe Phe Leu Ala Arg Ser Ala Leu Ile Leu Arg Gly Ser Val Ala His
260 265 270

Lys Ser Cys Leu Pro Ala Cys Val Tyr Gly Leu Ala Leu Thr Ser Gly
275 280 285

Tyr Asp Phe Glu Lys Glu Gly Tyr Ser Leu Val Gly Ile Asp Pro Phe
290 295 300

Lys Leu Leu Gln Asn Ser Gln Ile Phe Ser Leu Ile Arg Pro Lys Glu
305 310 315 320

Asn Pro Ala His Lys Ser Gln Leu Val Tfp Met Ala Cys His Ser Ala
325 330 335

Ala Phe Glu Asp Leu Arg Val Leu Asn Phe Ile Arg Gly Thr Lys Val
340 345 ‘ 350

Ile Pro Arg Gly Gln Leu Thr Thr Arg Gly Val Gln Ile Ala Ser Asn
355 360 365

Glu Asn Met Glu Thr Ile Asn Ser Ser Thr Leu Glu Leu Axrg Ser Lys
370 375 380

Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly Asn Thr Ser Glan Gln Arg
385 390 385 © 400



465 470 475 480 Met Ser Asn Gu Gy Ser Tyr Phe Phe
Ay Asp Asn Ala Qu G u Phe 485 490 495 Asp Ser <210>
-73 <211> 1413 <212> DNA <213> Influenza virus
<220> <221> CDS <222> (1)..(1413) <400> 73 atg aat
cca aat caa aag ata ata gca att gga ttt gca tca ttg
ggg 48 Met Asn Pro Asn Gn Lys Ile lle Alalle Ay
Phe Ala Ser Len Ay 1 5 10 15 ata tta ate att aat gtc
att ctc cat gta gtc agc attig@ta gta aca 96 Ile Leu
Ile lle Asn Val Ile Leu H's Val Val Ser Ile lie Val
Thr 20 25 30 gta ctg gtc ctc aat aac aat aga aca gat
rletSgrade FycSlaablegipy. Wegeirddo Wal Pheeter VAL $8UPTASN Asn
Asn Arg Thr"oﬁ\sp Leu Asn q/lsloLys Ay Thr 35°40 45 atc
ata aga gaa tac aat gaa aca gta aga gta gaa aaa ctt
AsaCifeuClra HO2G1ul A 4laeThhr e@e AlyraztAstre@hy Gilgrasval Arg
Val du 4%s Leu Thr G n‘8B0 55 60 165 %3§g tat aat acc
agt aca att aag tac ata gag aga cct tca aat gaa 240
Th¥lddu 1otk AgNenEhse S ddiradyl @ Lass thyrikl &¢GQ@e g Pro
Ser ASA Qu 65 70 75480 tac tac atygSaat aac act gaa
cca ctt tgt gag gcc caa ggc ttt gca 288 Tyr Tyr Met
c18S030ASY chrsd st AP d8Us DY @il A anF 61, Fy Fhe Ala 85
9585 <cca ttt tcessaaa gat aat gga ata cga att ggg tcg
aga ggc cat gtt 336 Pro Phe Ser Lys Asp Asn Ay lle
Gl@‘&%u@e? AgpyGl§e£ysA)Klg ’[gryAstll P§:0Vﬂ|e \I]éQOPr%OSISerlE]hQ Asp

465 470 475 480

Met Ser BAsn Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Phe
485 490 495

- Asp Ser

<210> 173

<211> 1413

<212> DNA

<213> Influenza virus

<220>
<221> CDs
<222> {1)..(1413)

<400> 73
atg aat cca aat caa aag ata ata gca att gga ttt gca tca ttg ggg 48
Met Asn Pro Asn Gln Lys Ile Ile Ala Tle Gly Phe Ala Ser Leu Gly

ata tta atc att aat gtc att ctc cat gta gtc age att ata gta aca 96
Ile Leu Ile Ile Asn Val Ile Leu His Val Val Sex Ile Ile Val Thr
20 25 30

gta ctg gtc ctc aat aac aat aga aca gat ctg aac tgc aaza ggg .acg 144
Val Leu Val Leu Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys Gly Thr
35 40 ' 45

atc ata aga gaa tac aat gaa aca gta aga gta gaa aaa ctt act caa 192
Ile Ile Arg Glu Tyr Asn Glu Thr Val Arg Val Glu Lys Leu Thr Gin
50 55 60



ttt gtg ata aga gaa cct ttt gta tca tgt tcg ccc tca
gaa tgt aga 384 Phe Val Ile Arg Qu Pro Phe Val Ser
Cys Ser Pro Ser Qu Cys Arg 115 120 125 acc ttt ttc
ctc aca cag ggc tca tta ctc aat gac aaa cat tct aac
432 Thr Phe Phe Leu Thr A n Gy Ser Leu Leu Asn Asp
Lys His Ser Asn 130 135 140 ggc aca ata aag gat cga
agt ccg tat agg act ttg atg1 agt gtc aaa 480 dy Thr
Ile Lys Asp Arg Ser Pro Tyr 6%9 Thr Leu Met Ser Val
Lys 145 150 155 160 ata ggg caa tca cct aat gta tat
g ad: g8t 289Gt tiba GRR £532000. %s;@a 28c: ke ?1 YA n Sef
TriPIrgr Ash TValsed Yhr GO LA @yArTge nl E-Sekr Wal oAl a 165
65170 175 tgg t’éa gca aca gca’bgc cat gat ggacaaa aaa
rad 99, L9 .8ca, 9tt,. 99a 576  Trp Ser Ala Thr Ala Cys Hi s
e Gy aEy oD vst D Wbt TarL VA S Gt 15200 of
aca ggg ccesgac aat caa gea att gca gta gtg aac tat
%Qat\!gta624a Vatl Thra Ay Prto Ase Asn An Ala lle Ala
/sl VA SIS HCTIE, €8 (01 {2290 20D P0S0mEr, EoTm ¢ gate
att attieat tca tgg gcaocggg gakf att ﬁ_% aga acc 672
Val Pro Val Asp Ile Ile Asn Ser Trp Ala Ay Asp Ile
;ﬁlgtg @ﬁgg%giﬂ@t 25 gpp Qe fat g%c‘tccacat gz tgcamcc t gese
Al't aga god it £t VEart §§ §tas 2730 °G A" u Ser
Ser Cys Thr Cys Ile Lys Ay Asp Cys 5'I'yr Trp Val Met
ac P PROcPIBeP 48y gactcygata ggaascgagese adtt taggacaa get
Tl Poft taygabl flx Semacyler ¥88AEThrs MspSa siPro Al a
ASh Arg G n Ala Lys Tyr Arg Il e*Phe Lys Ala 245 250
99265 a@@aagait ggaaafacPta Ahd goarLaq aal sgat.Ata agh
Gly for Akt Lyglsrgle 846 PrdL §or Asp™@ yevAg Sad vdl eys@y A n
Yoy Asp I1e S&° Phe Asn Ay &Y 260 265 270%6%ac ata
at0ag gagtdOted 64t b +18C.LEG £ 928008 éggg&l g gag,
Ile gty 86YUserHP: hdrevdd wy:Ghlh SaserneCym JaH vAr mAsn G u
Ay Lys Val®>*d u Cys 166 }7®R75 280 285 175

cc

tgg tca gca aca gca tgc cat gat gga aaa aaa tgg atg aca gtt gga 576
Trp Ser Ala Thr Ala Cys His Asp Gly Lys Lys Trp Met Thr Val Gly

180 185 190
gtc aca ggg ccc gac aat caa geca att gca gta gtg aac tat gga ggt 624
Val Thr Gly Pro Asp Asn Gln Ala Ile Ala Val Val Asn Tyr Gly Gly

185 i 200 205
gtt ccg gtt gat att att aat tca tgg gca ggg gat att tta aga acc 672
Val Pro val Asp Ile Ile Asn Ser Trp Ala Gly Asp Ile Leu Arg Thr
210 215 220
caa gaa tca tca tgc acc tge att aaa gga gac tgt tat tgg gta atg 720
Gin Glu Ser Ser Cys Thr Cys Ile Lys Gly Asp Cys Tyr Trp Val Met
225 230 235 240
act gat gga ccg gca aat agg caa gct aaa tat agg ata ttc aaa gca 768
Thr Asp Gly Pro Ala Asn Arg Gln Ala Lys Tyr Arg Ile Phe Lys Ala
245 250 255

aaa gat gga aga-gta att gga caa act gat ata agt ttc aat ggg gga 816
Lys Asp Gly Arg Val Ile Gly Gln Thr Asp Ile Ser Phe Asn Gly Gly

260 : 265 270
cac ata gag gag tgt tct tgt tac ccc aat gaa ggg aag gtg gaa tgc 864

His Ile Glu Glu Cys Ser Cys Tyr Pro Asn 6lu Gly Lys Val Glu Cys



ata tgc agg gac aat tgg act gga aca aat aga cca att
ctg gta ata 912 Ile Cys Arg Asp Asn Trp Thr Ay Thr
Asn Arg Pro Ile Leu Val Ile 290 295 300 tct tct gat
cta tcg tac aca gtt gga tat ttg tgt get ggc att ccc
960 Ser Ser Asp Leu Ser Tyr Thr Val @y Tyr Leu Cys
Ala Ay Ile Pro 305 310 315 320 act gac act cct agg
gga gag gat agt caa ttc aca ggc tca tgt aca 1006 Thr
Asp Thr Pro Arg Ay G u AspéBer G n Phe Thr Ay Ser
Cys Thr 325 330 335 agt cct ttg gga aat aaa gga tac
ggt gta aaa ggc tthngg ttt cga 10% Ser Pro Leu Ay
Lys Yo TV y dy.P Phe_Arg 34Q,
ac aat act a aca cca att c¥ ta ata
neAg?i ?féoispcja@ garack ?yg@cf it at 08 UEG HalAohcaca atf
agio agg act tca aga 1104 Gn Glago Thr Asp Val Trp Al a
5k Bl R B R U
a a_aa g a g g, dca ¢
305rgac agt 1152 3% éjﬁ' l3,115| g?L ig@ Arg Asn
Gy Trp Thr dAn Asn Ser 370 375 380 aag gac caa atc
;ﬁta %ggcéaﬁ%ﬁg o} tga&t ggtgaia t&caﬁc%ﬁ‘:a‘ma g2%ca 19498
rgg €] rgIT’ NG R B ﬁ; 5T N TE BEpTAsp Pro
Asn Trp Ser 385 390 395 400 gga tat agc ggt tct ttc
agtacer titgggqacgatgiata gaatct gotaca amas@agtcggr 12482 d yr0Byr
Serskre &S get nPhe Thr Te YPYE& ¥ )@ theLgy A¥rAa9ys Lys
Ay 405 410 415 tgt tig gtc ccc tgt c tgg gtt gaa
casdfgp adil ga@getaggly @ﬁ&gcﬁCﬁgtﬂ&k& A296ct £34SadretkaVada Pr 0116YS
GlnPiey HerASVaYalGr@ Nat 61y &roAfly QeysSdrydroPrly @rur20 425
430 >Yaa aca aca ata®%gg acc tct agt agc tcc att gty
tcadbdh L@ o QO0R a0 d3ddic agdGhdt JRI egbhkical b FdPagthr Seifso
serSeyy 8er ciSeTlel 1o Mal 1MebrdCyer @yyTo¥atnrd@n ZAsh0se445 gat
cat® aaa att gcc ¥t tgg tca tgg3®¥ac gat gga get att
a Jc at]l:'3§ aH S Il = a gt r Trp hS
iygg ényn/él &%I iﬁsfielu% ré%é%la gﬁﬁﬁ " iitE %éfff@t c glzfta|b
385aag atg taa 1213 395 400

gga tat agc ggt tct ttc aca ttg ccg gtt gaa ctg aca aaa aag gga 1248
Gly Tyr Ser Gly Ser Phe Thr Leu Pro Val Glu Leu Thr Lys Lys Gly
405 410 415

tgt ttq gtc ccc tgt tte tgg gtt gaa atg att aga ggt aaa cct gaa 1296
Cys Leu Val Pro Cys Phe Trp Val Glu Met Ile Arg Gly Lys Pro Glu '
420 425 . 430

gaa aca aca ata tgg acc tct age age tcc att gtg atg tgt gga gta 1344
Glu Thr Thr Ile Trp Thr Ser Ser Ser Ser Ile Val Met Cys Gly Val
435 440 445

gat cat aaa att gcc agt tgg tca tgg cac gat gga gct att ctt ccc 1392
Asp His Lys Ile Ala Ser Trp Ser Trp His Asp Gly Ala Ile Leu Pro
450 455 460

ttt gac atc gat aag atg taa 1413
Phe Asp Ile Asp Lys Met
465 470

<210> 74

<211> 470

<212> PRT

<213> Influenza virus



Phe Asp Ile Asp Lys Met 465 470 <210> 74 <211> 470
<212> PRT <213> Influenza virus 167 <400> 74 Met Asn
Pro Asn Gn Lys Ile lle Ala lle Ay Phe Ala Ser Leu
Gy 151015 IleLeullelle Asn Val Ile Leu His
Val Val Ser Ile Ile Val Thr 20 25 30 Val Leu Val Leu
Asn Asn Asn Arg Thr Asp Leu Asn Cys Lys Ay Thr 35 40
45 1le Ile Arg Au Tyr Asn Qu Thr Val Arg Val Au Lys
Leu Thr G@n 50 55 60 Trp 1\637/r Asn Thr Ser Thr Ile Lys
Tyr Ile Qu Arg Pro Ser Asn Au 65 70 75 80 Tyr Tyr
<adBt Asn Asn Thr Gu Pro Leu Cys Au Ala A n Ay Phe
Ala 85 90 95 Pro Phe Ser Lys Asp Asn Ay Ile Arg Ille
Meghgn Sep AAp LG Lys Hils IWalAla I06 G1O%hd B2 Phe I¥alciy | e Arg
Ydu Pro Phe Val Sex Cys Séf Pro Ser Qu &s Arg 115
120 125 Thr Phe Phe Leu Thr G n Gy Ser Leu Leu Asn
I1ASPu Iys 1H 2asBenl Ase tk3@id 351 140 seiye Thy vkl endkys Asp
Arg Ser ?Pro Tyr Arg ThreSLeu Met Ser Vab Lys 145 150
155 160 Ile Ay Gn Ser Pro Asn Val Tyr Gn Ala Arg
vaPlieu Ghl 1SehsVabn AR 216311 40 14D asdl EPs §FJ cfy apJhr Al a
Cys Bbs Asp Gy Lysd4bys Trp Met ThesVal Gy 180 185
190 val Thr Ay Pro Asp Asn G n Ala lle Ala Val Val
ndsh IV o ¥y Oa¥n 193299 299 a1 c1u Lys Leu Thr Gln
50 55

60

Trp Tyr Asn Thr Ser Thr Ile Lys Tyr Ile Glu Arg Pro Ser Asn Glu
65 70 75 80

Tyr Tyr Met Asn Asn Thr Glu Pro Leu Cys Glu Ala Gln Gly Phe Ala
85 90 95

Pro Phe Ser Lys Asp Asn Gly Ile Arg Ile Gly Ser Arg Gly His Vval
100 105 110

Phe Val Ile Arg Glu Pro Phe Val Ser Cys Ser Pro Ser Glu Cys Arg
115 120 125

Thr Phe Phe Leu Thr Gln Gly Ser Leu Leu Asn Asp Lys His Ser Asn
130 135 140

Gly Thr TIle Lys Asp Arg Ser Pro Tyr Arg Thr Leu Met Ser Val Lys
145 150 155 160

Ile Gly Gin Ser Pro Asn Val Tyr Gln Ala Arg Phe Glu Ser Val Ala
165 170 175

Trp Ser Ala Thr Ala Cys His Asp Gly Lys Lys Trp Met Thr val Gly
180 185 190

Val Thr Gly Pro Asp Asn Gln Ala Ile Ala Val Val Asn Tyr Gly Gly
185 200 205



168 Val

Ile
Cys
240
I'le
dy
H s
Val

Va JSET
I

1Py
225ppe
Arg

Ile Lys Gy Asp Cys Tyr Trp Val
Thr Asp Ay

Pro Val

Asp Ile Ile Asn Ser Trp Ala Ay Asp
Leu Arg Thr 210 215 220 Gn Gu Ser Ser Cys Thr

Met 225 230 235

Pro Ala Asn Arg Gn Ala Lys Tyr Arg
Lys Asp Gy Arg Val lle

Phe Lys Ala 245 250 255

Gn Thr Asp Ile Ser
Ile Au Gu Cys Ser. Cys Tyr

A u Cys
Thr Asn Ar
)é%lpAE’r_Pealesé
Pro
Ser Gn Phe Thr Ay Ser Cys Thr 325 330 335 Ser
ferus<® gysASir Eys 1W@ pysTgty Gy cxalydl 9o Giyudhe dy
Arg 340 3%¥5 350 Gn Ay%¥hr Asp Val Trpi%Ala Gy
Ile Ser Arg Thr Ser Arg 355 360 365 Ser dy
Thrphﬂ) &yupdd mal he hyscld @1 ALg Asnafd yielbe TW 2G n Asn

Thr

305 310

275 280 285
Pro Ile Leu Val

Ser 370 37%'5380

11e
Lysofdp
Ay
Met
HisTpf
Val
H s
Ile Cys
290

Ser Ser
305

Thr Asp
Ser Pro
Gln Gly
Ser Gly

370

Lys Asp
385

Gly Tyr

Cys Leu

H

SThitvala 8y
5 320 Thr A%H

Phe Asn Ay Gy 260 265 270

Pro Asn Gu Ay Lys
II6& Cys Arg Asp Asn Trp Thr
Ile 290 295 300 Ser

Sf@/fl_lhel_é%il &s™ a Gy
"

Pro Arg Gy GQu

Lys Asp & Ile Arg Arg2@ n Val lIle

Asp Asp Pro Asn Trp Ser 385 390 395 400 dy Tyr
§yyaSeva1Phe 3V cleenPry Val 4 HheLsyl Y clyys Lys

40526610 415 Cys Less Val Pro Cys Phe Trp Val Qu
Ile Arg Gly Lys Pro Gu 420 425 430 169 G u Thr
| &g L sr er_Ser. M C,ys Ay

%3561}4 445 T§ Ero s éIeul GJ!AE %er rp °Ser Trp
Asp Ay AIaIIe Leu Pro 450 455 460

Arg Asp Asn Trp

Asp

Thr

Leu

Thx

355

Phe

Gln

Ser

Val

Leu

Pro

Gly

340

Asp

Glu

Ile

Gly

Pro
420

Ser

Arg

325

Asn

val

Ile

Arg

Ser

405

Cys

Tyr

310

Gly

Lys

Trp

Ile

Arg

390

Phe

Phe

Thr Gly Thr Asn Arg Pro Ile

295

Thr

Glu

Gly

Ala

Lys

375

Gln

Thr

Trp

Val

Asp

Tyr

Gly

360

Ile

Val

Leu

Val

Gly
Ser
Gly
345
Arg
Arg
Ile

Pro

Glu
425

Tyr

Gln

330

Val

Thr

Asn

ile

Val

410

Met

Leu

315

Phe

Lys

Iie

Gly

Asp

395

Glu

Ile

300

Cys

Thr

Gly

Ser

Trp

380

Asp

Leu

Arg

Ala

Gly

Phe

Arg

365

Thr

Pro

Thr

Gly

Leu Val Ile

Gly Ile Pro
320

Ser Cys Thr
335

Gly Phe Arg
350

Thr Ser Arg
Gln Asn Ser

Asn Trp Ser
400

Lys Lys Gly
415

Lys Pro Glu
430



Phe Asp Ile Asp Lys Met 465 470 <210> 75 <211> 981
<212> DNA <213> Influenza virus <220> <221> CDS
<222> (1).(756) <400> 75 atg agt ctt cta acc gag gtc
gaa acg tac gtt ctc tct atc gta cca 48 Net Ser Leu
Leu Thr Glu vVal du Thr Tyr Val Leu Ser Ile Val Pro 1
5 10 15 tca ggc ccc ctc aaa gcc gag atc gcg cag aga
ctt gaa gat gtc ttt 96 Ser [y Pro. Leu Lys Ala Qu
Ile Ala Gn Arg Leu Au Asp Val Phe 20 25 30 gcg gga
aag aac acc gat ctt gag gca ctc atg gaa tgg cta aag
Gluatie UA411eAt® GlrysdrySerAssr Jdu 1ASRILes Gsucifl aileu Met
Au T¥p Leu Lys Thr495- 40 45 aga €6a atc ctg tca cct
ctg act aaa ggg att tta gga ttt gta ttc 192 Arg Pro
AspI ll[i% Lj%ull%eﬁlapgé} ’i’i%uSe-Eh‘frpLyi% gpyGllyl .ﬁaLﬁlé IgunyE))he Vall
Pts® 50 55 60 acgssst ¢ acc gtg ccgsoagt gag cga gga ctg
cag cgt aga cgc ttt gtc 240 Thr Leu Thr Val Pro Ser
Pheqsg lAj_regAsg YosLRY G@n Arg Arg Arg Phe Val 65 70 75 80
465Caa aat gccC cii agt gga aac gga gat cca aac aac atg
gac aga gca 288 dn Asn Ala Leu Ser Gy Asn Ay Asp
<21(I§’>|ro7ﬁsn Asn Met Asp Arg Ala 85 90 95 gta aaa ctg tac
19800829 ctt aaa aga gaa ata aca ttc cat ggg gca 336
<21¥al olays Leu Tyr Arg Lys Leu Lys Arg Qu Ile Thr Phe
<214 sI@lyenAb grif30 105 110 aaa gag gtg gca ctc agc tat
tcc act ggt gca cta gcc agc tgc atg 384 Lys Gu Val
<@ a Leu Ser Tyr Ser Thr Ay Ala Leu Ala Ser Cys Mt

<2211 5ck20 125
<222>  (1)..(756)

<400> 75

atg agt ctt cta acc gag gtc gaa acg tac gtt ctc tct atc gta cca 48
Met Ser Leu Leu Thr Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro

1 5 . 10 15

tca gge cce cte aaa goe gag atc geg cag aga ctt gaa gat gtc ttt 96
Ser Gly Pro. Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 25 30

gcg gga aag aac acc gat ctt gag geca ctc atg gaa tgg cta aag aca 144
Ala Gly Lys Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu Lys Thr
35 40 45

aga cca atc ctg tca cct ctg act aaa ggg att tta gga ttt gta ttc 192
Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe
50 55 60 :

acg ctc acc gtg cce agt gag cga gga ctg cag cgt aga cge ttt gtc . 240
Thr Leu Thr Val Pro Ser Glu Arg Gly Leu Gln Arg Arg Arg Phe Val
65 70 15 80

caa aat gcc ctt agt gga aac gga gat cca aac aac atg gac agé gca 288
Gln Asn Ala Leu Ser Gly Asn Gly Asp Pro Asn Asn Met Asp Arg Ala
85 920 95

gta aaa ctg tac agg aag citt aaa aga gaa ata aca ttc cat ggg gca 336
Val Lys Leu Tyr Arg Lys Leu Lys Arg Glu Ile Thr Phe His Gly Ala
100 105 110

aaa gag gtg gca ctc agc tat tce act ggt gea cta gce age tgc atg 384
Lys Glu Val Ala Leu Ser Tyr Ser Thr Gly Ala Leu Ala Ser Cys Met
115 120 125



170 gga ctc ata tac aac aga atg gga act gtt aca acc
gaa gtg gca ttt 432 dy Leu lle Tyr Asn Arg Met Qvy
Thr Val Thr Thr Gu Val Ala Phe 130 135 140 ggc ctg
gta tgc gcc aca tgt gaa cag att get gat tcc cag cat
cga 480 Gy Leu Val Cys Ala Thr Cys Au Gn lle Ala
Asp Ser Gn H's Arg 145 150 155 160 tct cac agg cag
atg gtg aca aca acc aac cca tta atc aga cat gaa 528
Ser His Arg Gn Mt Val Thid70hr Thr Asn Pro Leu lle
Hs Au 165 170 175 aac aga atg gta tta gcc agt

. “/M'g
acec a et _aaa c at aa. cag_atqg. b7 Asn, Arg
ol 00 A s- 830 7 B 008 TEEAR i g el
1880 185 190 _ goasgga tcg agt gag cag gca gca gag gcc
at gg gag tgtt cgita agt cJagg‘_:1624t Al % Glél Ser SerC AQu G n
SPLE A5 GCANE U6Y I Al il PERE £95:g00 209
14 gg Cag atgygta cag gca atgy aga acc att ;ggg acc
cac cct agc 672 Ala Arg Gn Met Val G n Ala Met Arg
tetTipe PEe @ PEIFY I3FS 2Pr gcSerc 240t 520 £eTIagt gce?s
Seidte PEY AR gt "BE CPLEED §Ea TBAL T £ 5yttt tac
720 Ser Ser Ala Ay Leu Lys Asp Asp Leu Leu G u Asn
aad_egr &9 g atalyec 225 a230c@38: 240 gccaty a@&aceggrat g gy
Asmyfiep &‘a“a‘l’ gecatp Sera Tt é;g’aéljf tyatectitt §;3766’ & n Lys
Arg Met y Val Gn Met G n Arg Phe LyS 245 250
gcJ At tHGRY gbRaQ 3tLta LRPYad Gtd JaL et Lgabkad a§Ht ggasdsct
Rl# gat et Gttt G8261n PlxcRle gaakld dat ClhavegAt gechtaaa
tacgégtga aaagagggél®ttctacggaa 88% ggagtacctg
gc2dL LA 989 (8033938t at, GgoGagaaagfacagaatge L gt ggaggtt
mddby cgacgavggon ald Mtghepancalagagehgngagtas&8l <210>
781%211> 252 <23?> PRT <213> | A#% uenza virus <400>

tcé7§gt gce ggt ttg aaa gat gat ctc ctt gaa aat tta cag gecc tac 120
Ser Ser Ala Gly Leu Lys Asp Asp Leu Leu Glu Asn Leu Gln Ala Tyr
225 230 235 240
cag aaa cgg atg gga gtg caa atg cag cga ttc aag tgatcctctc 766
Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys

245 250
gtcattgcag caagtatcat tgggatcttg cacttgatat tgtggattct tgatcgtctt 826

ttcttcaaat tcatttatecg tcgccttaaa tacgggitga amagagggec ttctacggaa 886

ggagtacctg agtctatgag ggaagaatat cggcaggaac agcagaatgc tgtggatgtt 946
gacgatggtc attttgtcaa catagagctg gagta 981
<210> 176

<211> 252

<212> PRT

<213> Influenza virus

<400> 76

Met Ser Leu Leu Thx Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro
1 5 10 15

Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 25 30



Met Ser Leu Leu Thr Gu Val Gu Thr Tyr Val Leu Ser
Ile Val Pro 15 10 15 Ser Gy Pro Leu Lys Ala Qu
Ile Ala Gn Arg Leu Au Asp Val Phe 20 25 30 171 Ala
Gy Lys Asn Thr Asp Leu u Ala Leu Met Qu Trp Leu
Lys Thr 35 40 45 Arg Pro Ile Leu Ser Pro Leu Thr Lys
Gy Ile Leu Ay Phe Val Phe 50 55 60 Thr Leu Thr Val
Pro Ser Gu Arg Ay Leu G n Arg mg Arg Phe val 65 70
75 80 d@n Asn Ala Leu Ser Ay Asn Ay Asp Pro Asn Asn
Met Asp Arg Al a 85 90 95 Val Lys Leu Tyr Arg Lys Leu
Lys Il e a 100 105 110 Lys
du A%%lg W Ast 7 r e QE“%P &ﬁﬁet‘wt/ﬁla TEBPeAI S N
Cys Met 115 120 125 Gy Leu lle Tyr Asn Arg Met Ay
Thr Val Thr Thr Gu Val Ala Phe 130 135 140 Gy Leu
Val "CygiNa° TR Seys @it &h W S alTae Asp erehelval s
Arg 145 150 155 160 er Hs Arg G f°Met val Thr Thr
Thr Asn Pro Leu Ile Arg Hs Qu 165 170 175 Asn Arg
l\/bt Tg/'aILe‘Lé"ﬁr APa PSeeTI§iu Fhy GAY deb pin Ara aAkptarédrbe @n
180 185 190 A8 Ay Ser Ser GPu G n Ala Al asd u
Ala Met Qu Val Ala Sex Arg 195 200 205 Ala Arg An
Met GMakstGake AbasbetlAnen Bhy abd e-rChayn Fbk mEl SsPh0; DS
210 215 220 Sef>Ser Ala Ay Lé& Lys Asp Asp keu Leu
G u Asn Leu @A n Ala Tyr 225 230 235 240 dn Lys Arg
Met v@l yysVade @naleiyCibu ApgaRNe1d Y8 32 pnl4Ds 250214

100 105 110

Lys Glu Val Ala Leu Ser Tyr Ser Thr Gly Ala Leu Ala Ser Cys Met
115 120 125

Gly Leu Ile Tyr Asn Arg Met Gly Thr Val Thr Thr Glu Val Ala Phe
130 135 ' 140

Gly Leu Val Cys Ala Thr Cys Glu Gln Ile Ala Asp Ser Gln His Arg
145 150 155 160

Ser His Arg Gln Met Val Thr Thr Thr Asn Pro Leu Ile Arg His Glu
165 170 175

Asn Arg Met Val Leu Ala Ser Thr Thr Ala Lys Ala Met Glu Gln Met
180 185 190

Ala Gly Ser Ser Glu Gln Ala Ala Glu Ala Met Glu Val Ala Ser Arg
1385 200 205

Ala Arg Gln Met Val Gln Ala Met Arg Thr Ile Gly Thx His Pro Ser
210 215 - 220

Ser Ser Ala Gly Leu Lys Asp Asp Leu Leu Glu Asn Leu Gln Ala Tyr
225 230 235 240

Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys



<210> 77 <211> 1698 <212> DNA <213> Influenza virus
<220> <221> CDS <222> (1)..(1698) <400> 77 atg aag
aca acc att att tta ata cta ctg acc cat tgg gcc tac
agt 48 Met Lys Thr Thr Ile Ile Leu Ile Leu Leu Thr
Hs Trp Ala Tyr Ser 1 5 10 15 caa aac cca atc agt ggc
aat aac aca gcc aca ctg tgt ctg gga cac 96 d n Asn
Prolle Her Ay Asn Asn Thr Ala Thr Leu Cys Leu Ay
H's 20 25 30 .cat gca gta gcaigat gga aca ttg gta aaa
aca atg agt gat gat caa 144 His Ala Val Ala Asn Ay
Thr Leu Val LyYd45Thr Met Ser A8p Asp G n 35 40 45 att
gag gtg aca aat get aca gaa tta gtt cag agc att tca
atg149%7192 1le Au Val Thr Asn Ala Thr Ju Leu Val
Gamitderiebbe Ser Met Gy 50 55 60 aaa ata tgc aac aaa
t cdl4>atPM4ga att cta gat gga aga aat tgc aca 240 Lys
| <61y s™ /&g‘}?“ﬁ/§”§ér Tyr Arg Ile Leu Asp Ay Arg Asn
Cys Thr 65 70 75 80 tta ata gat gca atg cta gga gac
ccrezoeac tgt gac gcc ttt cag tat 288 Leu Ile Asp Ala
gg é% Pro H's Cys Asp Ala Phe Gn Tyr 85 90
95%? gag gt g gac ctc ttt ata gaa aga agc agc get
t kgodgcraat tgc 336 A u Ser Trp Asp Leu Phe Ile Qu
Aragg ey aHercAl=at Rhe tSertAsta Cys addQatl @by $dH tad ag: cca 48
t §6¢ gét "at Checte gat ratigéar é;g Y ret e gep pET Tat Fegt a
gca 384 Tyr Pro Tyr Asp Ile Pro Asp Tyr Al & Pro Leu
Alcga 36¢ cbd atdabt Ah@ 21152426 &b atLCtd Cak 98P e Ragl g 96
g&a» tAsT Paw:%é*g@ar Gag Aggast tgtszr ata Thggeacss ggﬁ GUBRis

cat gca gta gca aat gga aca ttg gta aaa aca atg agt gat gat caa 144
His Ala Val Ala Asn Gly Thr Leu Val Lys Thr Met Ser Asp Asp Gln
35 40 45

att gag gty aca aat gct aca gaa tta gtt cag agc att teca atg ggg 192
Ile Glu Val Thr Asn Ala Thr Glu Leu Val Gln Ser Ile Ser Met Gly
50 - 55 60

aaa ata tgc aac azaa tca tat aga att cta gat gga aga aat tgec aca 240
Lys Ile Cys Asn Lys Ser Tyr Arg Ile Leu Asp Gly Arg Asn Cys Thr
65 70 75 80

tta ata gat gca atg cta gga gac ccc cac tgt gac geec ttt cag tat 288
Leu Ile Asp Ala Met Leu Gly Asp Pro His Cys Asp Ala Phe Gln Tyr
85 90 95

gag agt tgg gac ctc ttt ata gaa aga agc agec get ttc age aat tge 336
Glu Ser Trp Asp Leu Phe Ile Glu Arg Ser Ser Ala Phe Ser Asn Cys
100 105 110

tac cca tat gac atc cct gac tat gca ccg ctc cga tec att gta gea 384
Tyr Pro Tyr Asp Ile Pro Asp Tyr Ala Pro Leu Arg Ser Ile Val Ala
115 120 125

tecc teca ggg aca gtg gaa ttc aca gca gag gga ttc aca tgg aca ggt 432
Ser Ser Gly Thr Val Glu Phe Thr Ala Glu Gly Phe Thr Trp Thr Gly
130 135 140

gta act caa aac gga aga agt gga gcc tgc aaa agg gga tca gce gat 480
Val Thr Gln Asn Gly Arg Ser Gly Ala Cys Lys Arg Gly Ser Ala Asp
145 150 155 160

agt ttc ttt agc cga ctg aat tgg cta aca aaa tct gga agc tect tac 528



Her Ser Gy Thr Val GQu Phe Thr Ala Gu Ay Phe Thr
Trp Thr Ay 130 135 140 gta act caa aac gga aga agt
gga gcc tgc aaa agg gga tca gcc gat 480 Val Thr Gn
Asn Ay Arg Ser Ay Ala Cys Lys Arg Gy Ser Ala Asp
145 150 155 160 agt ttc ttt agc cga ctg eat tgg cta
aca aaa tct gga agc tct tac 528 173 Ser Phe Phe Ser
Arg Leu Asn Trp Leu Thr Lysl7§er Ay Ser Ser Tyr .165
170 175 <ccc aca ttg aat gtg aca atg cct aac aat aaa
t R n Thr Met
Se...a?'ge Kgﬁ S%?%;; %n 9\@1@ I’?’%Qeu ‘Irhg L}.E Lt%’fﬁggr fgg Ti/rg t ac
gtc t 6? att cat c$c ccg agc t;:_la aat caa gag cag
f °Trage 3PF @2HIEC |9S aPF gt Ber SefFs
O‘;é ?f % ];ﬁr If° Ag;?@{z%@%?‘? CE the "8l c caa
gaa tca gga cga gta aca gtc tca aca aaa aga agt 672
taq etc T9s 9bd etiGenpt Gha cSeragltya Ary cValyad keg WYed aSer Thez4
Lys® ,&gggGS‘érmeﬁs %15 g?éeﬁa?aréa’a%fe@l £& &b LeTt aac
atc gga tct aga ccg % gtc aga ggt " 720 G n dn Thr
ttd kec bte clr gadAsha bhe <Gl )gtS&E:a At tB¥ acd ask Yad av g 4 y72
Lew g 2BYCHB5IwL4er Gtaadry Fal ghe Vaggeratrar agc Aat §et ac tgg
aét’ att gta aaa étt gga gat 768%2%Gin Ser Ay Arg lle
camo@la bbLalybed b T abd oAkt LYs BY Qe fF Ve AP 4845 250,
GLP B Tiat Clcliae atgrat arQ&Cy &gt raabrgen aamc atd algtt gca
22%cg cgg gga t3t°816 Ile Leu2Ret Ile Asn Sek4®Psn Gly
cadB0h b&Uage/ala ALR LB Qabrcgg G al¥ 580, 86 giZ" ttt aga
xr

cid kg anL LA JYg a8 ra96rp ¢hy giaval €,28 é’o agat gta
ccc 864 Phes Lys Leu Asn Br¢ Ay Lys Ser 2Ser VaI Met

Pro 275 2 0 285 ata ac att gt
t¢ c S% a C_dac
il dlohielt e dndt G lictte Bl e
Asp Il ez€ys Val Ser ey Pbﬂ) Asn y Ser
IIe Ser 290 295 300 aac ac aag cca ttc caa aat gtg

onife Beteadfl fninfR) 130 SHORC @5? ﬁ@‘t%rg Ur Rep vai pro

275 280 285
ata gac att tgt gtg tct gaa tgt att aca cca aat gga agc atc tcc 912
Ile Asp Ile Cys Val Ser Glu Cys Ile Thr Pro Asn Gly Ser Ile Ser

290 295 300
aac gac aag cca ttc caa aat gtg aac aaa gtt aca tat gga aaa tgc 960
Asn Asp Lys Pro Phe Gln Asn Val Asn Lys Val Thr Tyr Gly Lys Cys
305 310 315 320
ccc aag tat atc agg caa aac act tta aag ctg gcc act ggg atg agg 1008
Pro Lys Tyr Ile Arg Gln Asn Thr Leu Lys Leu Ala Thr Gly Met Arg
325 330 335
aat gta cca gaa aag caa acc aga gga atc ttt gga gca ata geg gga 1056
Asn Val Pro Glu Lys Gln Thr Arg Gly Ile Phe Gly Ala Ile Ala Gly
340 345 350

ttc atc gaa aac ggc tgg gaa ggae atg gtt gat ggg tgg tat ggg ttc 1104
Phe Tle Glu Asn Gly Trp Glu Gly Met Val Asp Gly Trp Tyr Gly Phe

355 360 365
cga tat caa aac tct gaa gga aca ggg caa get gea gat cta aég agc 1152

Arg Tyr Gln Asn Ser Glu Gly Thr Gly Gin Ala Ala Asp Leu Lys Ser
370 375 380



Asn Asp Lys Pro Phe G n Asn Val Asn Lys Val Thr Tyr
Gy Lys Cys 305 310 315 320 ccc aag tat ate agg caa
aac act tta aag ctg gcc act ggg atg agg 1008 Pro Lys
Tyr Ile Arg G n Asn Thr Leu Lys Leu Ala Thr Gy Met
Arg 325 330 335 aat gta cca gaa aag caa acc aga gga
atc ttt gga gca ata gcg gga 1056 Asn Val Pro Au Lys
Gn Thr Arg Ay Ile Phe Ay Ala lle Ala Ay 340 345
350 ttc atc gaa aac ggc tdg4gaa gga atg gtt gat ggg
t t at ttc 1104 Phe Ile Au Asn Ay Trp Gu Ay
\Z@T ?@1?22 '@"‘g) afgrg:GG E‘th‘é 28555386@3 365 a¢ha t atoo
eaa aac acd*gdg’ ¢ga “get"Hea? dat fa aag
agc 1152 Arg Tyr Gln Asn ‘Ser Glu Gly Thr Gly Gn Ala
gaf\|aga ASp aklegad ypse Ser BT (Fa8Aba 380 a4 422 act tcazagca geos
ClatAs9 gt Aaraglgﬁ/ Zat "gy&lagdes ftaleactagee qﬁg Sa¢t 1200
Thr GInAIaAIaII Asp GlnIIeAsnGIy Leu Asn
gtfcge Yad abd eti385g 390 thQSgaélQ@a tgA3taAgae 3L aSadlagPag aABSs
vat tGéu Eat Aegaél%ﬁaﬂ dag Laag %&as Tyc vécalgase I1848ys Gu Arg
Thr Asn*8 u Lys Phe H nlle Au LY3°d u Phe Ser
ateGch 4:95 té‘glgcélgc a% %cgﬁga Q%C%gtg%& Q@Q ggggatt t g 923129;
11aas tatl gt aejag: gac raccraaan 129621 ¥al 16 daGayn Arg Il e
A n A3p Leu Qu Lys4Tyr Val du AspisThr Lys 420 425

caa %Qt a@:; Q‘ttgagc @E@agag ai! ga Qac ga gg% g@aa % act g
cigeals ehA1gAaspatu 34 sp %hﬁtgﬁs Qéiﬁgtx i-rfspL&lgh %Eg ASH a
d480 Leu Leu VaI Aba Leu GI u Asn4é385 440 445 caa cat

aa at aat aaa tta ttt

as ag\t att gba La aga K ga %iﬁ aa L _

g 1804 arﬁau QE@@ L8410 fH c7S BT AR G u i
4ss'xsn Lys Leu Pheo GI u 450 455 460 aag act’ agasggc cag

tta ag a aa aac gca gaa gac atg gga ggt gga 1440 Lys

jﬁ gg; %r 0 g% ﬁ%gslpégl} gfngysaa 1 Gﬁ @@51‘2520 aZtSa8

tgt gat aat gca tgc att gaa tca ata 1488
aga act ggg aca tat gac cat tac ata tac aaa gat gaa gca tta aac 1536
Arg Thr Gly Thx Tyr Asp His Tyr Ile Tyr Lys Asp Glu Ala Leu Asn
500 505 510

aat cga ttt cag atc aaa ggt gta gag ttg aaa tca ggc tac aaa gat 1584
Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
515 520 525

tgg ata ctg tgg att tca ttc gec ata tca tge tte tta att tge gtt 1632
Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
530 535 540

gtt cta ttg ggt ttc att atg tgg gct tge caa aaa gge aac atc aga 1680
Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
545 550 555 560

tgc aac att tgc att tga 1698
Cys Asn Ile Cys Ile
565

<210> 178

<211> 565

<212> PRT

<213> Influenza virus

<400> 78



Cys Phe Lys Ile Tyr Hs Lys Cys Asp Asn Ala Cys lle
G u Ser Ile 485 490 495 aga act ggg aca tat gac cat
tac ata tac aaa gat gaa gca tta aac 1536 Arg Thr dy
Thr Tyr Asp His Tyr Ile Tyr Lys Asp Gu Ala Leu Asn
500 505 510 aat cga ttt cag atc aaa ggt gta gag ttg
aaa tca ggc tac aaa gat 1584 Asn Arg Phe Gn Ile Lys
@y Val du Leu Lys Ser GIX Tyr Lys Asp 515 520 525
tgg ata ctg tgg att tca tté/ycc ata tca tgc ttc tta
att tgc gtt 1632 Trp Ile Leu Trp Ile Ser Phe Ala Ile
MetSEfs EMSTRNG L etk Lie 1Y 8Val, 2304237, S,éﬂ gy gta ttg
1 ggt ttc att atg tgg get tge caa aaa ggc aac At c aga
1680 Val Leu Leu Ay Phe Ile Mt Trp Ala Cys dn Lys
N Nyl 5.550 5 60 att. tgc att
o %% Tohe %I%l%(s% p & R 18 Foctgisnl 1> 565
<212> PRT <213> I nfl uenza VI rus <400> 78 175 Met Lys
I&J’E le Ile Leu Ile Leu Leu Thr His Trp Ala Tyr
lgal 157 B RsIIPHS e Seferdy 2¥nSRsn Thr
Ala Thr Leu Cys Leu Gy H's 20 25 O Hs Ala Val Al a
Asn Ay Thr Leu Val Lys Thr Met Ser Asp Asp A n 35 40
Tieg&u) {3 @I&Wa‘l*la'l‘ﬁ‘rr HenleAl Bl THe Grulleeter\Vitdt @vn Ser |l e
&r Met Ay 50 35 60 Lys Ile ®s Asn Lys Ser Tyr Arg
Ile Leu Asp Ay Arg Asn Cys Thr 65 70 75 80 Leu lle
LYSABHS NS RrsKELY s L%er TlryArAs] e Pre Adpssl@@rg%p G%Jsarrﬁ’he An
Tyr

Leu Ile Asp Ala Met Leu Gly Asp Pro His Cys Asp Ala Phe Gln Tyr
85 30 95

Glu Ser Trp Asp Leu Phe Ile Glu Arg Ser Ser Ala Phe Ser Asn Cys
100 ' 105 110

Tyr Pro Tyr Asp Ile Pro Asp Tyr Ala Pro\Leu Arg Ser Ile Val Ala
115 120 125

Ser Ser Gly Thr Val Glu Phe Thr Ala Glu Gly Phe Thr Trp Thr Gly
130 135 ’ 140

vVal Thr Gln Asn Gly Arg Ser Gly Ala Cys Lys Arg Gly Ser Ala Asp
145 150 155 160

Ser Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Ser Gly Ser Ser Tyx
165 170 175

Pro Thr Leu Asn Val Thr Met Pro Asn Asn Lys Asn Phe Asp Lys Leu
180 185 1980

Tyr Ile Trp Gly Ile His His Pro Ser Ser Asn Gln Glu Gin Thr Lys
195 200 205

Leu Tyr Ile Gln Glu Ser Gly Arg Val Thr Val Ser Thr Lys Arg Ser
210 215 220



85 90 95 du Ser Trp Asp Leu Phe Ile Qu Arg Ser Ser
Ala Phe Ser Asn Cys 100 105 110 Tyr Pro Tyr Asp lle
Pro Asp Tyr Ala ProLeu Arg Ser Ile val Ala 115 120
125 Ser Ser Ay Thr Val du Phe Thr Ala u Gy Phe
Thr Trp Thr Ay 130 135 140 Val Thr Gn Asn Ay Arg
Ser Ay Ala Cys Lys Arg Ay Ser Ala Asp 145 150 155
160 Ser Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Ser
Gy Ser Ser Tyr 165 170 17876Pro Thr Leu Asn Val Thr
Met Pro Asn Asn Lys Asn Phe Asp Lys Leu 180 185 190
Tyr Ile Trp Ay Ile Hs Hs Pro Ser Ser Asn Gn Qu
S th e eu Ty, 1L Her Gy
g A AR 8 R e e e 518 g 17s
G@n dAn Thr Ilelle Pro Asn Ile Ay Ser Arg Pro Leu
ol V?:L:é[ AGI ¥, 225 230 235 240 _dn Ser Ay Arg Ile Ser
e SUF 0 SRR ERS TR IR BLY O JYRgp vé%SA%O 255
IIeLeuI\/letIIeAsnSer AsnGIyAsnLeu Ala Pro
Arg Ay Tyr 260 265 270 Phe Lys Leu Asn Thr dvy Lys
Hleghgh %’é‘rz t”*swéfr Ay SSepemnsty Val APr 8o 2756D80v285 |le
Asp Ile s Val Ser GIuQ/sIIeThr PFZ)AsnGySer
Ile Ser 290 295 300 Asn Asp Lys Pro Phe G n Asn Vval
PheARYS LarsAyfglniTRYy Fya S€Y ged Y&l @ys2:r360& 8%0va15:320 Pro
Lys %%'rs lle Arg G n*#sn Thr Leu Ly$8%3ieu Ala Thr Ay
Met Arg 325 330 335 Asn Val Pro Qu Lys Gn Thr Arg

IleGhgp IleecheaiCGhar Alvacyd eleAla & o/ ns340; 3451856er
290 295 300

Asn Asp Lys Pro Phe Gln Asn Val Asn bLys Val Thr Tyr Gly Lys Cys
305 310 315 320

Pro Lys Tyr Ile Arg Gln Asn Thr Leu Lys Leu Ala Thr Gly Met Arg
325 330 _ 335

Asn Val Pro Glu Lys Gln Thr Arg Gly Ile Phe Gly Ala Ile Ala Gly
340 345 350

Phe Ile Glu Asn Gly Trp Glu Gly Met Val Asp Gly Trp Tyr Gly Phe
355 360 365

Arg Tyr Gln Asn Ser Glu Gly Thr Gly Gln Ala Ala Asp Leu Lys Ser
370 375 380 '

Thr Gin Ala Ala Ile Asp Gln Ile Asn Gly Lys Leu Asn Arg Val Ile
385 390 395 400

Glu Arg Thr Asn Glu Lys Phe His Gln Ile Glu Lys Glu Phe Ser Glu
405 410 415

Val Glu Gly Arg Ile Gln Asp Leu Glu Lys Tyr Val Glu Asp Thr Lys
420 425 430

Ile Asp Leu Trp Ser Tyr Asn Ala Glu Leu Leu Val Ala Leu Glu Asn



Phe Ile Gu Asn Ay Trp Au Gy Met Val Asp Ay Trp
Tyr Gy Phe 355 360 365 Arg Tyr @ n Asn Ser u Qy
Thr Ay An Ala Ala Asp Leu Lys Ser 370 375 380 Thr
Gn Ala Alalle Asp Gn lle Asn Ay Lys Leu Asn Arg
Val Ile 385 390 395 400 du Arg Thr Asn du Lys Phe
Hs Anlle Qu Lys G n Phe_Ser du 405 410 415 Val
GQu dy Arg lle Gn Asp Led’Q@ u Lys Tyr Val G u Asp
Thr Lys 420 425 439IIe Asp Leu Trn Ser Tyr Asn Ala
Qu Leu Leu Val Ala eu Gu Asn 1777 435 440 445 G n

Hs Thr 1le Asp Leu Thr Asp Ala A u Met Asn Lys Leu
GlnPhis @Il B UHS5TE8sp pla Glu Met Asn Lys Leu Phe Glu

yi¥-T-h-r-Ar-g--®-Arr-Leu-Ar{g-Glu

A-sn-Ala-d u-Asp-Met-G -y-Giy-dyr 465 470 475 480
LysOpis— Bherdsy St @—Angr cildl-Ss il ys: S ahSpe ASHflvackys |l e
485@ u Ser lle 48% 490 495 Argé47hr Gy Thr TyestAsp Hi s

Tyr Ile Tyr Lys Asp Au Ala Leu Asn 500 505 510 Asn
cysMh@ Bher@ 8, hie 1yScfd ¥spVadn Halc)sethlys, Sarady Tyr

Lys Asp 5486 520 525 Trpedod e Leu Trp |l esSer Phe Al a

Ile Ser Cys Phe Leu Ile Cys VaI 530 535 540 Val Leu .

Met, Tr Asn |le

ArgAL% gﬁ%ﬁs@”é %@5 et %ﬁ 1% %/ssml FoURE <0105

79 <211> 20 <212> DNA <213> I nfluenza virus <400> 79

Asn Arg Phe Gln Ile Lys Gly Val Glu Leu Lys Ser Gly Tyr Lys Asp
515 . 520 525

Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Ile Cys Val
530 535 540

‘Val Leu Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile Arg
545 550 555 ' 560

Cys Asn Ile Cys Ile
565

<210> 79

<211> 20

<212> DNA

<213> Influenza virus

<400> 79
tatgcatcgce tccgatccat 20

<210> 80

<211> 21

<212> DNA

<213> Influenza virus

<400> 80
gctccactte ttccegttttg a 21

<210> 81
<211> 30

<



tatgcatcgc tccgatccat 20 <210> 80 <211> 21 <212> DNA
<213> Influenza virus <400> 80 gctccacttc ttccgttttg
a 21 <210> 81 <211> 30 C 178 <212> DNA <213>
Influenza virus <400> 81 aattcacagc agagggattc
acatggacag 30 <210> 82 <211> 24 <212> DNA <213>
I nfluenza Virus <220> <221> variation <222> (7)..(7)
<223> r = a or g <400> 82 1gatggartgg ctaaagacaa gacc
<210> 83 <211> 24 <212> DNA <213> Influenza virus
<2132 @fﬁ%p variation <222> (18)..(18) <223>k =g

<400> 81
aattcacagc agagggattc acatggacag 30

<210> 82

<211> 24

<212> DNA

<213> Influenza Virus

<220>

<221> wvariation
<222> {71Y..({7)
<223> r = a or g

<400> 82
catggartgg ctaaagacaa gacc 24

<210> 83

<211> 24

<212> DNA

<213> Influenza virus

<220>

<221> wvariation
<222> (18)..(18)
<223> k =g or t

<400> 83
agggcatttt ggacaaakecg tcta 24

<210> 84

<211> 18

<212> DNA

<213> Influenza virus

<400> 84

acgctcaccg tgcccagt 18

<210> 85

<2131> 28

<212> DNA

<213> Influenza virus

<400> 85 :
tattcgtctc agggagcaaa agcagggg 28




agggcatttt ggacaaakcg tcta 24 <210> 84 <211> 18
<212> DNA <213> Influenza virus <400> 84 acgctcaccg
tgcccagt 18 <210> 85 <211> 28 <212> DNA <213>
Influenza virus <400> 85 tattcgtctc agggagcaaa
agcagggg 28 9 _. 179 <210> 86 <211> 42 <212> DNA
<213> Influenza virus <400> 86 tgtaatacga ctcactatag
ggctccactt cttccgtttt ga 42 12210> 87 <211> 30 <212>
DNA <g@d3> Influenza virus <400> 87 gatcgctctt
agggagcaa aagcaggtag 30, <210> 88 <211> 40 <212>
P <B3> | nfl uenza virus <400> 88 tgtaatacga
Cttactdtswgzygéatst tt gg acaaagegtc 40 4

<400> 86
tgtaatacga ctcactatag ggctccactt cttcegtttt ga 42

<210> 87
<211> 30

<212> DNA

<2133 Influenza virus

<400> 87

gatcgctett cagggagcaa aagcaggtag : 30

<210> 88

<211> 40

<212> DNA

<213> Influenza virus

<400> 88
tgtaatacga ctcactatag ggcattttgg acaaagcgte 40



