WO 2010/ 093537PCT/ 11S2010/ 022970 | NFLUENZA DEMAGGLUTI NI N AND NEI 1RAM N DASE
VARI ANTS BACKGROUND OF THE | NVENTI ON 100011 Vacci nes agai nst various and
evol vi ng woraiom®3ss7 i nfl uenza are inportant from a conmeaTiys2tmeakio st and
point, as well as commercially, since each year numerous individuals are
infected wi t hINFEUENZA HRMAGS LATINI¥RESDNEURAMENEBASENVISRIANTSNt s, the
el derly; those w thout adequate health care and i nmuno-conpron sed persons
are at special risk of death from such infections. Conpoundi ng the problem
of infl u%f@Kﬁﬁ@@NW@? Ti5E hieEnAfyR! 1 nfluenza strains evolve readily and
can spread anongst vari ous specles, thereby 1lOnecessitating the continuous
product i dooef] Viewinesagding saridi0md kvolvimgy sitatswd dicfluvesa aepapbeamffropr #aduci ng a
protective i mmune response specific for such different and influenza

vi r uses/ orauntyhenit stang goig éﬁ“ﬁh@aae@al%% L yiee sEehyear BImGaUS ncl ude

whol e Vi Mt RGRIaRCRechRl With Miffery VREAL BRPrypSlef iR GeBBlIENYARE s and
live attenuated virus vaccl nes. wever, e appropriate formil ati ons of
any of t reddeelyythosé withdBtagpgmtahaltb apabind imfnynoedupirorgised pyrsersrrre ati spoeiale

response, . li tenuat ed virus vacci nes. have t advapt age. al so being
b1 6 Lo siskalRstth HRGL o al6ans. (RRRRging e HEDIcECH ROy Gy ipeiips s e
Consi der afyl81 iWRh¥nzh RirhiRE c P10 HGHITP BndPéan! Pidad @RTAMIVaHE@Sspediasl therdgment s
t hereof, for production of vaccines has been done by the present i'nventors

and dé- worckesstatinggbs centguoud preductjpplaf mawiveacingss. 60/ 420, 708, fil ed Cct ober

23, 2002; 4,117, filed May, 24, 2004: 2010/423, 828, filed Apri 5,
2003 60/ BBEINEnep wiroi oMol pedietia  REREHEE 8 Hq relns it 4Bk Bop0s.
the di sclsashifeddint whd Siflueszad VAREPOINA Bdildhat€b&neR6duche f&idver 1QPIlaBECaUSE
of the continual energence (or re-enmergence) of different influenza

strai ns, ndwde wholgeirss veesenssnwdit sires wsameh garfaee andigen warcinspard ek ci nes
typically j I | - Leties . VI rus
st ai ns, AENEELTRSRSHRHERY S Sph Bl ST o HRE AL T
or nd#l y tygesanecgpable ofipraduiciigraadysismi cpacnadebpons € dive ncesuatdd vdnisivgerins
genes) are highly desirable, [00041 The present invention provides new

and/ or nd@ry thesgvantagr ofrtoRaimatie irastigppilefe lofahmarRra hERP BHDHNdBS EPSRIEA PNt s
that are t&%{?a‘?&rﬁgﬁ@aﬂfé%&winRHQﬁ&{lh% ﬁinm%g#ﬁ%gm Tr@mARARLOSES R wel |

as in research, diagnostics, e unmer ous ot enefit econme 30
appar ent papduetior i eagcofes hhiebdenldonwvby the préseRA0hO GBS 2P CIIBREL,e8,228 7 0

compr i sed SnAPEUARLE Moy o SAb b Ak OTorS papt s CORat 1 e MEVEH 0By o
Klg: yrzgpt i1@¢472f3§m,r iR P8, 2003780898963 GHNENGR 12NSGUlE dndY0/BNY 600 RIAT SEQ I D

. 3, 5, 7, residues 89-1063 of SEQ I'D NO 1, residues
June 16, 2004, the disclosure of which is incorporated by reference herein.

[0003] Because of the continual emergence (or re-emergence) of different influenza strains,
new influenza vaccines are continually desired. Such vaccines typically are created using
antigenic moieties of the newly emergent virus strains , thus, polypeptides and

25  polynucleotides of novel, newly emergent, or newly re-emergent virus strains (especially
sequences of antigenic genes) are highly desirable.
[0004] The present invention provides new and/or newly isolated influenza hemagglutinin
and neuraminidase variants that are capable of use in production of numerous types of
vaccines as well as in research, diagnostics, etc. Numerous other benefits will become

30  apparent upon review of the following.



51064-1729 of SEQ ID NO 1, residues 88-1062 of SEQ ID NO 5 and residues
1063-1728 of SEQ ID NO 5; a pol ypeptide conprising the am no acid seguence
of any on¥Q01pISID NO 2, 4, 6, 8, residues 16-340 of PEHY2DI0422970

resi dues 341-562 of SEQ ID NO 2, residues 16-340 of SEQ ID NG 6, and

resi dues SUMMARYLOFSHE IBVRYTEONa pol ypepti d conprising the amino acid

7T eslMASE iRt ety Mo MarioF Foepinsday {6Bedor s RbRD | D NO. 1

resi dues BRyp&fide tat R dcRdH3n5 @ﬁ&yﬂeﬁﬁh@é@ﬁp&s@@ﬂé%ﬁﬁn&w@@u%é\ﬁ 5, any
alternative égdgy the mature formwthout the signal peptide, or the

pol ypept i eReO aeoric AP N 1.a5 6, dfresidydsri?s1 (68.of SEQ B NGk hzajifludsor m of

I ) hadh ' ) ; . D NO
5.4, BP0 LERTR S NP SR Y Rt eRLAT nRLe rediSelos T ias | 1
NO 2, resSBQED NO:534poBfpefiid cbpNGin, theadinoesidiégaentd bf 2o ofIJHQY P NO 6;

that i s encoded by a pol ynucl eoti de whi ch hybridi zes under

any pol ypepti de |
hi ghl y stNﬁa&eﬁt6,§omidﬂiﬂSc>}ﬁs34ﬂ/@er HQtNaﬁ’\iéi eesidyes HH -20% o SEQ AN 20f a

I I ' { Sfd f q0f i t f 1,.SEQ I D
Ko 1.3, BhdB HE3R BRGNS R IR RGBS s
I D NC 1, prikirgsth8 8miftbatid§eqbbiidel dcdiad Dy {ngUResEim . fGadry b EQSEQ I D
NO. 5; anywmp epti de t,hat1 iesq gl?goded t()é/ya aigld?{ﬁ%gl eoti de whi (J:ohgﬁ’f;gr iQii Ses
under i gﬂ?&(ﬁ)r » Rgbriesidesdor 1063 o1 SEQL H&Bﬁﬁ%ﬁ@étw%l@%@f%@(ﬁﬂg NPTt he
nucl eot i d&sﬁﬁ@d@?@&s&‘sﬁ&%ﬁgNd:?%@(f@dé@b%-msiofs%&fm N#5! giyes 89- 1063

of SEQ ID NO 1, residues 1064-1 I dues 88-1062 of SFQ
NO 5 and alesnafivege.$068-riat@® fofm SEQouDhdEighal peptide, ar theqwigrptidd asgiryseat t he

ol ypept i Hbe SIS AGHBATE 61 TR EALGER O P VRSP S E B Bmine acid
pol ypept i ggyeddR o?afy SHOGRE® D NGULh, 9,‘%,)‘&?(9&?‘@@-31(4() @9 gEQItI? ROE rrﬁs‘ic?ue@n
antibody that specifically binds a full ' ength pol.ypeptide of 'the

i nventd on341-562/eirSESQ ED N3 diesidness] 6-34{kofi S 4D ND 6y andoesidivés et 5G2aiN{EEPt | des
of the i | on_are. subs ti.ally jidentical to about.3Q0,conti S am no
acid r els%gﬁzgﬁm&wly@%p%atﬁglﬁ%% IG%EY?:BB@PP@&"?&I ﬁ'i'!fth‘y@flﬁ’é?sl T gdi ment s,

t he i nvenhigBly se@igRhi c&ﬁﬁitioﬁ@b_@ér%dbﬁéntfaﬁ? AU fen POl of RGP ERotidd1at  conpri se
an am no acid sequence that is substantially identical over at |east about

350 ami nocaagistrg ofthe pugleotidssequeanise selectarbfrem SHQ Ho NR:1, bvbe, residiess89%-1GBout

520 “vio 00 QTR et RE 528 F S B ARG 48T 5 02 pE SER RO 250
am n@0aci sel resivess 186311928 bf SBQUD 1906F; any Pelypeptids th#d¥Vedncaled Bast about 565
am no acids; or over at |east about 566 am no acids contiguous of any of

t he abovePPBMusebds yeuch hypridizas vaderdaghie strngentivengigprysiep noadmuskgtide c e
. g., LS P N i j th tc.
(60 5 SR ey SRR LS75 S S 8
OPﬂtgi g_nal | (tnyZEQlt ﬂbmlll lesiﬂu¢§lm6451f65? obSB() Iex tNOEﬂtSﬂ@l@ﬁ@S%lggZ lbf[\)S%I%tID;NOZ.T 6
odi ments, the i des o e inyention (e,g.. 2, 4, 6,
5, resi dud¥ fi%g%%g%éﬁ%%yf RPN O : Gt Shdviat thyeehovp wheren the
resi gues Lnde of 815?@ al HenP¥eh Ritin N I{eﬁﬁﬁﬁ{ﬁiﬁ%eﬁ)ﬁy}yﬁgédeﬁ ‘:g‘rle gﬁggﬁl&%%G)

optionally conprise fusion otelns, proteins w er “sequence, a
pr ecur sorhepuigghsipin aencupmubidhsespol Pwiptitic. alnsme reatbiodimesit,gnah palypeptidecal i zat i on

St i Sirelt & o8P R ety BBes a b ten gt siismsaiad oD e Vi o
an am no jaGédlion e M eASIs RAboBEN s, *‘%g%gﬁé%g {e%f)mbﬁﬁﬁ%%%?})ﬁ/é‘ﬁié%s JfeRst 93% at
Q

| east 95% at |east 98% at | east : , least € ' east 99.2% at
| east 99.1vgntign aresubstagidalBoilentical toabputdiDO3untigyoua enmlinmatid 88id0es stayarice

{ oty R B REBARC 1F SRIAS B0 ifeniy TR i Cesion GO HeTaREof o' ¢

recombinant polypeptides, that comprise an amino acid sequence that is substantially

identical over at least about 350 amino acids; over at least about 400 amino acids; over at

least about 450 amino acids; over at least about 500 amino acids; over at least about 520
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NG 2, residues 341-562 of SEQ ID NGO 2, residues 16-340 of SEQ ID NO 6, and
resi dues 341-562 of SEQ ID 'NG 6, in another enbodi nent, a pol ypepti de of

t he i nvenvpan1p@BRri ses an ami no acid sequence that differasstolomem@ny one of
SEQID NO 2, 4, 6, 8, residues 16-340 of SEQ ID NO 2, residues 341-562 of

SEQ ID NQnﬁno ﬁﬁ&s W%atl&sﬁﬂ%u@ﬁ(ﬂ&ﬁﬁ@ acldsN6eh at Rhst raesmtc_ﬂse amddoladids? 00dr
SEQ\IOGatl , 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, or 50

ani no acial lqaétsqbeute%ﬁ arpiEo BEIFBYIONET Hilerstahpub Aeamip ackls cpriaiens ehery0f
CF onvage 8 Mt iBRDCBEINS BF ShadbhodiiERS, hé BHIBOR R AT, S IRER

hemaggl utiSEQURNCERT hériette csmgtimdm tldn ﬁ@ﬂ)et&ﬁiﬂ&o&mﬂsﬁ In:mthl se the
endogenous .anino termnal sig pept.i de sequences, however
hemaggi utthoﬁlrwtg;;s'éep%hoater B%‘%fﬂ%‘ﬁ&%?“é?s enfionally eompiase lagsdban 3y gg% the

mat ure (gl 1H<9 a§1ﬁ§ ”Téal oﬁﬂeﬂ&ﬁﬁod?ﬁ@ﬁt’fs @Bﬁgﬁ@g BP{h@‘lﬂx‘fenhGE(é‘g It i nin

pol ypept i eavage sites o POtitein pol ypepti de sequence
of any i rN(Duﬁ,mzé 8 tresidues dam e fISEQ ID]NI(y2,nea'duﬁsé’dleﬁ62mf§ﬁQ:IQNQJ%l ng any

Compr1 seseRtb oG S Noshtireniyes MbsaRps SHTTH AP Ao liEle. “or

f ragment Scoh{b%rs@afsmnTﬁ}stehﬂvmﬁel&rwﬂ mau&cdquﬁﬁeppmaﬁ@sﬂ&%ebm pﬂftans

specifically bound by a. polyclonal antisera raised against at |east 1
anti dén thdta mahorabadtzaua@smln@r Iaotemswdu@n@mtouesm pbEdagi9sve, or

a fragne /1 093537P 010/022970 anti bodi

speci fic 18rep ?Pé’ ﬁtﬁé@kqtgﬁgscng@ggpqrgse} a183 108 UCUMREG TSR gg%? t he

i nventi Orborﬂpﬁ‘lsﬂl Gan%ﬁh@@laa&@équehmlmgym@m 985, Afleds®0% ot edalsi IVo,at Geast

i nmunogeni c. Sh'&ﬁ The invention al so enconpasses i nmunogeni ¢ conposi tions

conpri si "/emilt leastrii®folab tpastd8l 3Voct feast 9906, #hessn?0- B, rieashPI At at lststany of
th | b
162200, ooRty RS o 8t HRLS N BopnF Rhhy e Biytoy oo RLEE

SEQ |1|5) N@nfino ﬁﬂd sé@&h@ﬁeo%lﬁ'&fﬁgm IES?Q I25)4,|\6?86)esﬁﬁiey\/]a6 -B4@sf $BQHADds f or
stimulating the jmune system of an indjyvi ce a tective
response I\A‘gf%, Festduph4 hé@&f HRIR M- 2a‘tﬁ?’i4‘fP% i@?f"&}@f §%8tlﬁé‘19r§dg‘%‘f’éft§‘élpe%n

i mmunol ogj sin a
physi ol ogi gg*?y ?@ tagl ?%%&l}e?fggﬂaaﬁ%&%&ﬁ%ﬁ%{?%ﬁ%}l?mﬁ%e i nvention

i ncl udes wnmametrmnb acﬂfsqu:mathat dififers fnarh anp ope DESEQAPNQr 2,y 6e8,0f t he

Comos 1 TERGBIAOSGID Nifdneraumaatr et s b M oevpear cetior
reassgrt g IEN@SWeMHﬁé&%I%@hﬁ@ﬁdm N&J:b 1,3t 31 o BE7,igMunE 1SyAf,em of

an individual to produce a 15protective inmune response agai nst i nf 'uenza
virus, tR5o8¢B5adei4s ot &G amipozaid nesidnesl ddicdeagglatifiacseineacesmiiihg ing¢ntingc h

i oo par o FOPRESTRORAASE Ao B o R R e fEEEBEBssfc ERebR i ©
C onpri segtRfeblysfbimbeowtt 6CRirdaRtin PEIsY NUE Rahdditutin@polypepsiak @@c%uedce& rom

a pol ynucl eotide c ri sing any one of the nucl eotide sequences 20 SEQ
I D Nal, fSEQID N:Cb%nf g8 cguprisrsthe shdogempyspnny ferminad ﬁ@gg@em@mseﬂvg@%f SEQ
I D 1, | D
'39 ho%v%?%rﬁ%h%fxleﬁl%géﬁ@ﬁmﬁI e@%&h@séﬁ%&eggg he?t;f]\becp l%%g%lellﬂldégge ﬁgtulgtEQ
pol ypept l(dmlmemnmsll sighal b@tﬁlﬁlcl"@vat)lfdrrﬁ eﬂmememagghamh@dl}fpepmﬂeSEcphé D NO 2,

4, 6, 8, residues 16-340 of SEQ.ID
cleavage sites of any hemagglutiniin polypeptide sequence of any influenza strain can be

routinely measured or predicted using any number of methods in the art.
[0006] In other aspects, the invention comprises a composition with one or more

30  polypeptide listed above, or fragments thereof. The invention also includes polypeptides
that are specifically bound by a polyclonal antisera raised against at least 1 antigen that

comprises at least one amino acid sequence described above, or a fragment thereof. Such



NG 2, residues 341-562 of SEQ ID NGO 2, residues 16-340 of SEQ ID NO 6, and
resi dues 95341-562 of SEQ ID NO 6 or conpl enentary nucl eoti de sequences

t her eof , AVQHYAISE] eot i de whi ch hybri di zes under hi ghl YPGR/US24E22970
conditions over substantially the entire I ength of any of the above

descri bedapdiodirgspeanfi¢ fheshe poiybeptiged descréied aboveare atsprfeaimeg ofdhk imvention.
fragnment of any .of..such, nuc| eotide uences wherein the sequence encodes a
. her naggi 31% Phi b %‘ﬁrtgﬁjpﬂ?as%téﬂ%ﬁ8?§'%éﬁ‘ﬁn§8n B1° THYREMEAt of a

hermaggl ut [0U07] The 3RRRIEAUTINEBADaROS ¥RABIdLRIc chiPobil¥RdnistleSm i ncl udes
an isolated or reconbi nant pol ynucl eotide that encodes an ami no acid
sequence WRmERolpgicallineffestive ampyntiofene prabranfany af theqwiypeptidestdesaitbedni no

aci ds ef y i c by. t he € eotides r.over at
Teast SoonisibblRERLRAEIRIE, R ELEPRY G AR BIRAR I e s 2
| east aboBEQ YN 0¢s0Ai35 36 RGBSR BHNNORDT, And Bldiduet Bl -867 QﬁSEQ\IETNQ%I) hgast
about 500 amino acids; over at |east about 502 am no acids; Over at [east

about 550W&HiahBretady for stpmlating themmpungyystemarandndinistualdto dseduse e prefectiveast

about 565: am {.ds; . . P cjds of any

pol ypcpti ¢ e eﬁégrgggddg %?gaﬁﬁ% a g\r}%i ‘f)lgfs maéj?’ggf#e&gg ?0 %géﬁ?dr%l‘,’ﬁ%l L tuati ons

wher ei n t emamologicalty effécsivé emsuritlvdiany ef e ab olyeptidéhf a pﬁh&ﬁolo:gﬂ:all?ngt h
(e.qg.,.see, " SEIQJEN.CES") then it should be understood that the length is
opt i ol | geoepia “tHAlT566, 565, 559, etc. The invention also includes any of
t he above[ﬂ%h}’ﬁﬁ&ﬁl@ﬁé@, ﬂﬁﬁﬂ@aﬁﬂ)nq es %ﬁgﬁs&’t’ﬂt GRS \ﬁﬁﬂ"fﬁ%ﬁ%gmﬁége%&%n@g a
hemaggl uti ni n° or neur ni dase pol ypeptide, or one or nore fragirents of one
or nore henmggl afthapolymaptideusrgulyriudestdgsabype i adtbtiofoHamampedts of t he

i nvention incl L{de i sol at.ed or reconbj nl%gt 10pol ynucl eoti des that encode a
pol ypept i GENRASITPNS camprising an fmmppologicalipeffective piqupt Ogépilb@ﬁspﬂél}t whose
sequence fifised viRAS MR FSd lidingdhe High % f denki t 99%
identity, at eI'ea_slt 99. 2% i dentity, mag? ?eas}t$l e9 Elea{?fd%ﬁ??ftvgdﬁag? qué(glg:t%ta%. 6%
i dent1% y, pratectieaignmon: B9pdnde agdinsy inflrenza vinsagro@h, ddisinistering by to at | east
one of th bove .described pol ypeptides. The inventian al so,inc] ude

i sol at ed 12‘%‘%?‘30\4%%5?%?%*“@6? &Hﬁ%ﬁ@gf‘?c JEASTRTATE FUTUTRZLY IS ) g &BYSD glﬁ’f‘ﬁy

henaggl Utzid&cbiﬁtaﬂé cBeIF ai¥ ANodASILMMEORMVERMBNPY nMutating or recomnbining one or
nor e above descri bed potym cl eotides. In one enbodi nent, a pol ynucl eoti de

of the i nif8R? Brrthenpspesisp thedavention cPwprisesandwdatehoerceorobidimpotymacisotidor e
f, e.g., ] : . it t
sequonce 5 b ROCEY ROAL U6 S Ao R et iRl RIS 5% B 8o o BRadRce S8 00101
I n ye20 ot $BQ IBMMOi, BE5)75 residues BNV O6E HOSEQ IDIND S SfesRueLTIHASI DOYT SBQ It t er
havi ng t or nmpre above described pol ynucl eoti des %e. ., a library
conpri si \r,\wﬁoélo residyicp 881802 0DSEQ IDINO: Saridgesidensd 0311y &@?%Qi@e@@ﬁ Guch
iti td I ' . b
Goser: bed oy ac ARk naRoR s BERAAC LARMAS Bl By ARk P,
wi th a reshinbetideaqende siledtabfo RS H) DNASE 4, &8 rdsiduek he346 o PBEQIID ons  of
95 the i ion. incl : it duced by i bati
mor e abovSOne e 4" bors ALSPRIDTNE festdies o SdBAESEGIDNGHy PRgSssoReot | do
tri phosphafiese B IHNOBRS Eﬁﬁgleﬁﬁh%ﬂ}’ﬁﬁ&&;tfdg%fcgf%hé@ﬁﬁé?}é&‘ a %ﬁ@&&%e&ib%
I a above

i nvention al so enconpasses ce conpri si ng at st one of
descri bedwhich hhmidieetindeshighly sringertoaditions avgylsubstadiafly dgnenie Rngthrofduct

t hereof. Such.cells can .30 optionally express a polypeptide encoded by such
ol ynt 1 61 B A 2y R rCE R AT NP GHE A PRVERE PORA OB e AT dr s (2. o
pl asm ds, fr&asdnfbfeny AL nudédtiiR 88quetitdsuphdr&if MBI SencB thicdde§ QPN i Si ng any
of above descri bed pol ynucl eati des. Such vectors can optionally conprise an

expr essi ditmageludinin Emshiesnividassqpiaeptidnonefregment of a hhmaggiviaminioon i ncl ude,

but Ao° nrpeturaminidase polypeptide. The invention also includes an isolated or recombinant
polynucleotide that encodes an amino acid sequence which is substantially identical over at
least about 300 amino acids of any polypeptide encoded by the above polynucleotides, or

over at least about 350 amino acids; over at least about 400 amino acids; over at least about
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WO 2010/ 093537PCPUS2010/ 022970 limted to, vectors conprising pol |
pronoter and term nator sequences or vectors using both the poi |I and pol
| | pronotwooicigessspol | / pol |1 pronoter systent (e.g., Zalerstoalo2297iNuci
Res, 1993, 21:3607; 13520020164770; Neumann et al., Proc. Natl, Acad, Sci.
USA 139%milS 284 DveAd&ist &outb00 andinoeitls; ovkD 8Bleast 3bS A 692 aivb acids;
U520030035814) . Cel l's 5transduced by such vectors are also within the
current igygetlpashabquo6i@pmine asishi evesblsastmbats)Sorming A OVeptémsoidtsses a
virus (e. r ed
oyt 25 HIAL PR SRR O A0S B S Ao R Er6y b

or nore farbagmpoflymdldmrde@ngarmiﬁ@gﬁmio@s mmﬂfelaﬁﬁﬁo ecdy lesi thgl,selgc,m%; r us
are also part_of the current invention. Such viruses can conp

r eassor t als W% G- Bulerethée-g. erep “SRAVEDNGENY thepitshopld by undé’@Fﬁinlt%qtﬁl& 6
I nternal %?ggﬂf%gﬁ Hgnlte% thh 2960385 %4597 Bl:E THE MVentibd HSo ﬁf&ﬂl 9@‘@’?@ e Segment s

(e.q. segnent’s) conprising one or nore a cri bed
pol ynucl abbvdpolymclmmdemwmmﬂseagmtekebtldidﬂmqaaic)e entodinge henigutitiemod;  t he

gettone segnent nco a hcrna u i ni n_and/ or nettyam ni dase

ol ypept GEGMICHE ARG AT OTh0 eafoncsr mose SREENIBIEGS  uses of
the invenkiQmhihida Sﬂdly&gﬁﬂé USthet Qsp%@t@bhﬁ{e iR Va0Eh MR de i8ol5B@SSRLbAPMmaNt ' US
of the invention a nperature sensitive Gs), cold-adapted (ca), or

at t edQat qml)ﬁmbby)tldﬁsrthﬁzt.encoﬂemlmdpudw emt g htana@mmn vamuraminidgseof t he

invention conprises at |east .1 st..2,..at lea tJea )
| not 5. dPTBepited SheRt s s gblent S8 iaenion 18T Seddipten A7 lepshoo™
Ar bor / 6/ G@entiRf38t 1685t3)9.2% MdcARBL BEla O AYL RAfity, & 1ELA9S0Y 1aaimyl dt Wasof the
i nvention conprises at |east 1, 20at least 2 at |east 3, 1east 4, at

| east 5 &9.8%identitynar atdeaso A I¥eidamtity tott laastionoef the ﬂb@ve&eh@’rbedhan A Ann
Arbor/6/60 erred..enbodi nent.  of i_nve tlon i ort ant

i nfl uenza’[)O\Plplgf’fldécs)Wh%fé1 elvﬁn¥l?|gt)l v rnmslaudes 1sola%ed§)r rgassdrrl% E’nﬁ?chgtgd?lega virus and
conpnisesnbodifd €poghe@RIRGI hoagEgNEn b8 néuraminddA8 produbed bpmothtiapdr 2 genone
segnents that encode a pol ypept| de_selected fromthe group. consisting of:

the pol ypesembieiag epe sEmoribouedescriped polypugeotidas;j s cxdodimengia SEQ | D

0 7, W55 R AD P LTS LR S TR o

reassort affe.g.nd laaderzaqudncein @ecurkoe sea[ueﬁm iooan Epitdpedesseguertedr teddepatdant

i nfluenza viruys, wherejn said virus conprises 6 internal genone segnents

f r om one 3R ORI SR ﬁ‘ﬁl‘%?r%?lﬁer than Al Arm Arbor/6/60 and 2 genone
segmept s [hE Iﬁ?@@&ﬁe@cn?dﬂd}iﬁéiﬁé 'tﬁ@nn%@ﬂtﬁﬁltc% &%Qésr H8Brh 1t%QH9na%f'ﬁmﬁang of :
t he pol ypept| de SE 8, residues 16-340 of SE

r esi dues t@40r B®Re dfovsﬁ@dribem@p@puqcle@l@sésg mhhm ofmBiing lea(st aqouaads,

resi dues §4§9 562 of SE lD yo 6. 1.n anot tertna leg a
reassor t dit > Af PSR Hdgy- §H%h‘f%%m }°8ﬁ°?‘h?}? {pgasy ac Pg EC ssortant

i nf 1 uenzgleabingone o &loeé %@@Id@sdﬂb@&@olﬁmlg&ﬂ&/@%wmﬁdﬁw&%@%mo

conprises 6 inter nal genone segrrents romone or nore dOI’]OI’ vi ruses ot her

t han AlAshzysisells et aasstriptioeensionudetpadiit Ase/ANései atc-)- Hather epappnsitions ghrent s
f
Vot nags. ord B flon 8L ¥RERohERiohe Mo Res A Ratpd, Bl TSR BRI 0 2 host

cel | har llesdrivgd palynﬁélbaﬁrem the presentlobdeitytibdiuelcotidd triphespliatés afid wnder

conditions permtting replication of the reassortant influenza virus
thermostable polynucleotide polymerase.

ne

[0011] The invention also encompasses cells comprising at least one of the above described
polynucleotides, or a cleaved or amplified fragment or product thereof. Such cells can

30 optionally express a polypeptide encoded by such polynucleotide. Other embodiments of
the invention include vectors (e.g., plasmids, cosmids, phage, viruses, virus fragments, etc.)
comprising any of above described polynucleotides. Such vectors can optionally comprise

an expression vector. Preferred expression vectors of the invention include, but are not
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and, isolating the reassortant influenza virus fromone or nore of the host
cell or the nediumare also part of the invention. 100131 In ot her

enbodi mrenW Hav/ea3M37 t he i nventi on conpri ses i nmunogeni c REIMEE38101022978 havi ng
an inmunol ogi cally effective anmobunt of any of the above descri bed

reassort alimitidbtqa eaenzamprising polX premotarhod iemaitatorisaplendes araebotksusingy

e r BBl LA Ee! N Rrortuts s mplEpoll petieBlem 1 e ZoPHE AhdWlaual

an i mmunohef ®ak.| 19985183807y 520820164 PF0; dYm@hn ENS. ﬁ)ﬁ&smﬂt&% sef Uganza
virus described above (optlonally in a physiologically effective carrier).

1. 5[0014] 1999 86: 9&%’-’}35@@@ Qifalthé/lmiv]é%%l ‘Bh9e 79 bl SAA300358 1. Eelddluci ng an
i sol at rnec n etld cul turing any host cell above, in a
suita %%ﬁsfiﬁ?g a]b ‘% éf %Wn%ﬂ }tllflé]ﬁ%cw g tH’dlyexpr ession of the
pol ypept | 912N solRnodiferitd) ehmbmmtena@nﬁés@@ ?pﬂﬁlSQE §maﬁ enfRient@irktyst
cells or the nediumin which the cells are grovrm | mmunogeni C
conposi t i YHBPIHNE Qflesy nmazg ebeveglesgritie @olymuelaetidss (c.Eo ﬁn@ﬂm&hemaggmlmm nogeni ¢

D d d/
ool ynuct Ay eTREl A I ngbr FREGE At nilec] "R gBRE CoRPOLBRR o o

phar maceuidmgising ek efthablealsoxaituif e cwfenemeemfonmsueh phadesesetdrhsi@el &y
accept abl e admi ni stration component. | nmunogeni ¢ conpositions of the
i nventd onreé%?ﬁ“&?@’é‘"ué B¥EHrasHch A ARSIENOYITuRi e 8. spBDEsiag Santemebiswiomes as wel |

(e.qg., t I ation
conponent ;é I@%tif%]rp%?ﬁ{% c@ gro ucl ﬁg egni’;%nhée &{?P# ’plgA%szgl ﬁgﬂoﬁ%b ect
t hrough agginens) cahprivingbnesor mdrt @bbvevdzsaitdpolyaficiaoydofor bheoedone Vi ruses
(or im*ruzggem C co%oa tions to a subj ect are also within the current

i nvent i ontT3gRAt theg geunEt the BeMcasEmentgray encedap dgmageiufiam nent
of a vi raa\nd/d}fn%ﬁltahﬁﬁ‘ldﬁs% Wiypelidbs thtdWRNER /e 8mbSHBARL a LA an 30

adm ni stration of any o nore above descri VI rus I munogeni ¢
conpoki t i dnssgs efithamvaniemis adivieettus v b dmother ecibodinent, |anaassmgamm virus eSthense
against the viral infection are also r f e current entio

Sob] oot s Eeiohdne PuEraReRIET NS cdifincated (sek o Hamtsiad (g Bp ali e g
poul try) @RsbdiREREA feabRridnt viRGRAR) inverkiol cOR gﬂ%sat fealt lalaﬁféaﬁ(znytrlbé?s@?'ﬁ vi Va
WO 2010/ 093537PCT7 US2010/ 022970 adm nistration to the subject as we hi

vitro or lesstdi atdeastifriond snterarl gamome segrectdof auproroetusge.gf AVAen ésmbx;réﬁzfé()

Addi tion u t hod | so co ise a nst ation of

Compos: ' Bty b erbefiierd e R v 8y ThBbhfh efuRendt ptdr ¢ ha
are & nit3der Bt leasttd)at BuNACtlcdsn 5 3P 6 IBHAL o & Bﬁfécstegrh@ntmf@mbﬁb@ﬁ%usméry or
t her apeut| caII treat the viral infection, %001 I n ot her aspects t

i nvent i onthpmay. Rk i @neoprs e@ﬁdﬁﬁfovélme@bqﬂhﬁsnwgumtslaémsq@ant

influenza virus, wherein the virus is a 6:2 reassortant influenza virus and comprises 6

internal genome segments from A/Ann Arbor/6/60 and 2 genome segments that encode a
polypeptide selected from the group consisting of: the polypeptides of SEQ ID NOS:2, 4, 6,

25 8, residues 16-340 of SEQ ID NO:2, residues 341-562 of SEQ ID NO:2, residues 16-340 of
SEQ ID NO:6, and residues 341-562 of SEQ ID NO:6. In an alternative embodiment, a
reassortant influenza virus of the invention includes a 6:2 reassortant influenza virus,
wherein said virus comprises 6 internal genome segments from one or more donor viruses
other than A/Ann Arbor/6/60 and 2 genome segments that encode a polypeptide selected

30  from the group consisting of: the polypeptides of SEQ ID NOS:2, 4, 6, 8, residues 16-340 of
SEQ ID NO:2, residues 341-562 of SEQ ID NO:2, residues 16-340 of SEQ ID NO:6, and
residues 341-562 of SEQ ID NO:6. In another alternative embodiment, a reassortant

influenza virus of the invention includes a 6:2 reassortant influenza virus, wherein said virus

6



sequences encodi ng hemaggl uti ni n andl or neuram ni dase pol ypepti des of one
or nore pandem c influenza strain and nucl eoti de sequences encodi hg one or
nor e pol weepbiohe3sst A/ Ann Arbor/6/60. Additionally, thePrCmwsadinozRTNCl udes
conpositions of matter conprising 10 nucl eoti de sequences encodi ng

henmaggl utdoftiphis@ BlintmalQiehdrit Bé faerh yope pt mdes dfor @iase lbtHEd flanpAdaN C

i nfluenza strain and nucl eoti de sequences encodi ng one or nore pol ypeptide
of PRS. AMDPerp/REadigenomse sogmenss, ahetsiy diedogename segraeibencede HanandNie
those |1 gbfthebflachlHors R P S L 0 U beh OEL Yoo R FlchRf GTD0CH rrent
of the inventton inc e conpositions of hatter comprisi g sequences

encodi ng ihifwemgglirts throughndltorngld hes celirhaibddsgawinflongzaorirusn e syitabitem c

i nfluenza strain_ and nucl eatj de sequ_enceﬁ, encodj g a sel ect ﬁd backbone
strai A i FUguEs mediwgdagen coRditiony BHIHERE S& P?B%O%‘B Feassopiapt PP e quences
encodi ng ahﬁ,qﬁol%‘ﬁ 094k RinirMEnACHAR RO HRSE RElRAURAISt QM dtRe
"SEQUENCES" hereih and a. backbone strain, wherein the backbone strain is
FRS, A/ LENJNGRakDilddrpat ofthdummedidror / 6/ 60. The i nvention al so i ncludes such

conpositi 0 as descr.i bed .above, wherein the hemaggl utinin conpr.i ses a
o £ ed (R A8 ot ERBROES SRS Tnh BV PR AoToe B iR Dl dempp Lot
attenuat Qﬁvin%fahliﬁﬁﬁﬁol(%?&m} SfEQR dnfduHo SHETHIAROMRDVE ABRABED Heafkdrtadi00181
These and other objects and features of thé invention will beconme nore

f ul | yO0appefleanza wiren @ther érobodinenty inpduds hetHodicfor stimpuliating the imgmae system of
conjunction wth the acconpanying.figures and appendihx. BRI EF _DESCRI PTI ON
OF THE DRV 8 DR § BRACCHYe e Tesp B AR IR Une MR BE Vi uses i n
| ungs of Jimikistefiny fcthE Mfivduatiah imyamnbRigiailpdifeaivedmbliat yaagiofehevi r uses.
Titer represents average of right and |left |ungs. 30[00201 Fi gure 2:

Repl i cat irwsmanﬁzlfm@n@mmsmg@l%dﬂh@@iOPHanrﬁyem aplyyielpgicelceffersived wi t h
vari ous icQg‘ie(f ted 142 vaccine viruses. 100211 Figure 3. Replication of 112
wt chall enge"Viruses in lungs of mce vaccinated with various indicated H2
vaccilge 001§ &xher adprc230the AB3LBHMCMCIS2 OddPiddz 29 ptbduoiag 2d idolaged & 4:
Replication of 1-12 w challenge viruses in NT o,vacci%;t ed with yarious

i ndi cat edeqambinang palypentidsdycultpmgpptiysheelrghoue, 10y suee ulithe Msdaeyn

i nvention i ' LA r -, fi tides
and pol y B aHAfnk B Rg S RREELEhE Dol p B S T RS PO PLHRR

i nf | uenzdronvbnaisremomnd thdleosk cdls or dimpmedivmgnswiath the loyleqt igdewn. and

pol ynuel ides and nethods of their use, Additional.features of the
Povant oMl TRudiPedRncoRoiaiss 450 ke of th BOSMIGR dob RETB6241 il ess
defingd ohhRmM¥ESHR: céthpositfilRbapisiRBYns 6F Ak dfl day 0B S pIIARPtINRIBHBr have the

polynucleotides described above and, optionally, an excipient such as a pharmaceutically

acceptable excipient or one or more pharmaceutically acceptable administration component.
Immunogenic compositions of the invention can also comprise any one or more above
described virus as well (e.g., along with one or more pharmaceutically acceptable

25  administration component).
[0016] Methods of producing immunogenic responses in a subject through administration
of an effective amount of any of the above viruses (or immunogenic compositions) to a
subject are also within the current invention. Additionally, methods of prophylactic or
therapeutic treatment of a viral infection (e.g., viral influenza) in a subject through

30  administration of any one or more above described virus (or immunogenic compositions) in
an amount effective to produce an immunogenic response against the viral infection are also
part of the current invention. Subjects for such treatment include, but are not limited to,

birds (e.g., poultry) and mammals (e.g., humans). Such methods can also comprise in vivo
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sanme neani ng as commonly understood by one of ordinary skill in the art to
whi ch the invention pertains. The follow ng definitions supplenent those in
the art aMP H¥0WS¥%ected to the current application and POTaIS20t0/0329@ssari |y
to be inputed to any related or unrelated 15case, e.g., to any conmonly
owned pat edmingstratigiptol thasutpect agivel asighviampr me vino démariiraniah ¢v omd & raomiceHs or

equi val ent.to those cribed herein can be used.in,the practice for
testing o?ftﬁiﬁél_ﬁﬂ?%s@gigﬁ O_Heli’ﬁls}l ,etlhﬂgsfﬁn %r‘ioétﬂ’%f‘@mnéqt;@tl%ﬂkﬁet hods are
descri bedcdigpsitibn ARekOViElsN@l Y% phAack BdMID AL QRPYabUSERigI&: e ateSadhnBhisteh&l

pur pose of describing particular enbodi nents only, and is not iIntended to

be |i mi titeghe sghionasan agoun effestrio priphyleptécsily ior therapeuticadlyttivet tippented
cl ai By tﬁ@ec%iio{;gul ar forms "a," "an" and "the" include plural referents
unl ess the context clearly dictates otherw se. Thus, for exanple, reference

to "a vir917) Bodthetespatdthb irlehtion MEluded sbsgsositionl 6f RRES dothpAisiauticofidd | "
i ncludes m xtures of host cells, and the like. [00261 The term

"1 eassor t @PercehpRIdingrhemepglytinig aadipr pewraminidase apbweptides of pee e mers i ncl udes
25 o LS SRR, AL AR LI PR A0, 8, B =

viral straln or source. reasso ral

genone sedrvemt Artoni6/c@e veddstbgiating thy idvemidrtincludéssdonviositidns aftlaerdoRPhiging
conpl erent ary-. viral gnom c_segnment, e.g., encoding a. hemaggl utinin or

neur atfl ni gidOtgs SEHENTSH \ﬁe?ﬂdﬁaﬂnherwgghﬁini%@&meamme@ﬁmO_b@pedfgeﬁ engor
Segnent s, y8rdhanddilf iR LS 50ah 188 Hl?cf[@nﬁﬁi% %ng.{%h esfeﬁlQ@&ilrl]%‘ofclé 5%0%:{{0@68&& d
emaggl u I das

two 30 conplenmentary genonme segnents, inin and neuram
encodi ng g% e\/Eegnemntd 7 of Adfmm AskerriieD. vSuch Sequenecssas dmududertdodeisted ivi r us.

100271 The t, " cell” ns cell_ that coptains_a heterol ogous
pol ynnel e0fi gg&@@#%s‘“’é@me %tl,ong]hd P&sfpisest ¢rabqdiments of thedpyeation misteie

expr essi ofpnostiid@s BRI LR HE- Jg‘féﬁ% CBbdding ¥hagglutini
2010/ 093585 Bt s O ST i spqtienbesiencoding hiagelutinin andior. = 1)

eukarlbot i reueashinglaseiefoneas nywa pendeims influgnzargpainandmuckeoti dnsequenvasremdoidang

cells, incluyding h n cells, in one enbqdi nent, host cells. may he, but are
not |ini taeﬁelf?cé?&?ékggn(eﬁ%ﬂnéﬁﬁ égé] g@?ﬁoﬁﬁ?fkgs‘cﬂsﬂﬁ %tl(g’élnr%#?ragﬁlénéﬂgf)y hanst er
ki dney) celqhéncePénddainyg thdhdikadehARGY aldRfefantifldaso sefcadi fsrPafdy Cani ne Ki dney
(MDCK) cells di n- Dar by Bovine Kidney (MDBK) cells, 293 cells (e.g., 293T

Ma
cell's), a‘FﬁﬁQﬁ@V EESI derein and a l@@@gne@@sm, wbkies) the bagkboasjtrain is PRS,
U1 or et GENGIEADAT 0 AT ibrioBG. TR HvERES A S i Bt 9nss pons e

suf fi ci ent enhance ‘an ‘i'ndi v

agai Xt aassdebattgdabbyeexRasiurtie héndgphlthanZanprises s mddevell folytfasicrbac et
immunity can_be nonitored, e.g., by 10neasuring anounts of neutralizing
secr et or ySi&nd rm\@eﬁwlamncwgss ke atgengated piflugnzagrascine gemprising sichrabove

conpl ement E&]{;é%%bg)n, enzyme- | inked i mmunosorbent, or tnicroneutralization
assay. 106) protective inunune response" against influenza virus
refers to0an8]i Timsaend ehpostgecteadd foaturg ofyhedfivdntioh will Batoniemereafullyiman) t hat

is protective agai nst di sease en. 15t he individual is subsequently exposed
to and/ o raﬁpﬁ‘feét:g'gﬁl 63? tfqgﬁ%% dFt\é\rQ?({}‘éeﬁE%Ptﬂnrléu gead iy, capjpgetion with the

25  accompanying figures and appendix.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] Figure 1: Replication of H2 wt challenge viruses in lungs of ferrets vaccinated with
various indicated H2 vaccine viruses. Titer represents average of right and left lungs.

30  [0020] Figure 2: Replication of H2 wt challenge viruses in NT of ferrets vaccinated with
various indicated H2 vaccine viruses.
[0021] Figure 3: Replication of H2 wt challenge viruses in lungs of mice vaccinated with

various indicated H2 vaccine viruses.



i nstances, the influenza virus (e.g., naturally circulating) can still
cause infection, but it cannot cause a serious infection. Typically, the
pr ot ect i weoiznrwmss3response results in detectabl e | evel spof/usesav/oegender ed
serum and secretory anti bodies that are capable of neutralizing virus of
the sane [0028iFig@dd/ Repisdabigh 66H2 Gartalkoss viriyesah 3T &fmize dadditit@nith non-
20vacci ne strain, and/ or subgroup) in vitro and in vivo. [0030] As used
herei n, &driownindisateg H3 wcgingvgueisn conpri si ng one or nore pol ypepti des
substantially or partially encoded by i mrunogl obulin genes or fragnents of
i mmunogl obul i n genes. The recogni zed i nmunogl obul i n genes incl ude the
kappa, | &dalLED pESCRIATI®IN del ta, epsilon and nu constant regi on genes,
as well a riad ) J ohul.in variabl e region.genes. Light chains are
cl assPfi é@ﬁ%ﬂm‘féﬁ%ﬁm&% togringlughs JBTuepgs GRERAFHYT AR YBEIGSed as gamm,
mu, al ph : ' : ' i e ' in

cl asses, a7I05é% btti%els ,aﬁ{i 88%%%18 1dae\rél\@$ Q’Pg I%,Qvédééﬂg’e%t?ﬁ/ogﬁ??@ze%sypi Cglﬁ{fﬁ@i{ia

i munog! otwkésrendaint likochmprsing michipalypeptides endrpolysededides sndamethodsafaheir

pai 1 havithty SHETBRGRtrep bt tiof B abed e meHe AU "R n ( about 50- 70
IcD). The N-term nus of each chain defines a variable region of about 100

to 110 or nore amno acids primarily responsible for antigen recognition.
The tl@r mPefmiticaisl e 1i ght chain (VL) and variable heavy chain (VH) refer to

t hese i heavy chains .respectively.. Antj.bodi es exi.st .as intact
it i oo ES Bne G RO AR ES kA sk s AP Bos 8y Rl sifBalF

wel t - charsagt eidaing ok cagnlysuridcasibias; die diogdnidyQRilMWh e Mafd Whish BRPL | dases.
Thus, for exanple, pepsin digests an anti body bel ow the disulfide |inkages

i n the hilmgatipegewsnng. ol hsrfolawemericabiimns guphlerpent dfosFabthaartandjaresdractaddo g
l'ight chajn_joi \/ i Sl i ' b
reduced orgeirtl Bibtc@iof bidhre nO¥ BBt b b SrBARE Bt AR R 1P,

regi as t heseeby., @ avecdmmgnlyoevcEpajeit ol appticdtivho Adthbagh ampmetieds anthe Fab'
nmononer is essentially a Fab with part of the hinge regiaon (see,

Fundame nt%tem%ﬂ%l%aww?emmhpsee .S?ﬂm}@ﬁew&ge, ugqe in theguaptice f5r o or e
detail ed FpL : i i | i i body
fr agnent oung Rl inOkth, Rk ARAK AR e et ol LR o
of skill Axicbtdimgiprtbe teamendoldpytussd beretrab forfthapgmpnsesofiigycribengl Pstintlivesi zed de

novo either chem cally qr. by .utilizing.reconbi nant DNA net hodol ogy. Thus,
the ter meH‘rl?Pﬁ%‘a'g‘)s, only, q&‘géﬂn‘%é?@f‘ﬁiﬁdz r]i’%llmggg'anti bodi es or fragments either

produged (525 h& J¥edid ihsedpeOficaiontaliBe APchBQAN 188 sOthe SHRLNAE fd AR atlearOV O
usi ng reconbi nant DNA nethodol ogi es. Anti bodies include, e.g., polyclonal
ant i bodi @sd “theh oslwleglurahtefdsonts velessthe tordexs clrarlyidiggates ethetiwiscanthiuboldl es,

i ncluding_single.chain Ey (sEy. ar .say), antibodi es in 15whi ch.a varj,abl e
oavy  and a0 REERRelt ok v ER AR R ahER e R e 1By B ough
peptide lihdh®s mik@rdstihost @ andwediskdpol ypepti de, and humani zed or chineric
anti bodi es. Influenza Virus 100311 The pol ypeptides and pol ynuel eoti des of

t he i nved®026h THEterD rRi@sortang,” veltea rol@rng togrigisgndicaes ﬂ@hﬁ@ VMRS Hisndkm
sequsnce i.nf I i I

"1 Bottcl Ao e Blpelile AARRHL BUNES Aok o RaltOnChadihal BHERRBEr | e
and an oubece. Fopopanipss, B 7eheabsoptent] dongiséy7 airdtalehonie prgdicdits(or ghe geno. me of
i nfluenza vi rus)es i s conposed of _ei %Qérﬁ%gnone segnents of linear (-) strand

ri bonuc! EPEMEETITQRAAYS ARE G s, GRGBERI I GRRIBICUEFRFH: ¢#44) and
neur am nij : : CcQr, : e
oo eocagacegtl § b Gl OPpafRfintlake SPIBIRIAA 'RE> RALKRER B 6

pr ot ei ns géiNBhe sanens, RNA tiwod imenaseEndifd se@hints PBR)a fosotiaispand tHer i ng
replication, the genomic viral RNA is tragnscribed into.(+) strand nessenger
RNA dfld EOTPIERITEY SEHERT CEBRRA 15 hABesElu T an pevrgoiny %e{eféadrn,g GEHEHS of
the ei ghte 8RN RONS & 98FRAH Firli§ oPASIEBEEInd fhisg vijugonucl eoprot ei n conpl exes
that contain, in addition to the RN.A, NP and 30 a pol ynerase conpl ex (PB1,
PB2, and [#9%7] The term “host cell” means a cell that contains a heterologous polynucleotide, such

as a vector, and supports the replication and/or expression of the polynucleotide. Host cells
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[ 00321 Influenza is commonly grouped into influenza A and influenza B
categories. Influenza . A and influenza B viruses each contain eight
segnent s WO 20i1¢i¢fi3837st r anded RNA wi t h negative pol arity. PCAAI200/0029071¢a A
genonme encodes el even pol ypepti des, Segnents |- WO

2010/ 0935@NRACHrSRYH G/ @H2 Suth a3 Fo neldde ctikarpetiquelly peght dsgesst, inedct, magnphjbian,
RNA- dependent RNA pol.ynerase.. Se nt 1 encodes the pol rase conpl ex
protei n PE&D WBW%WQ%’W%G’ ‘BSH“?W%E’E‘E@“[?F@% g[f“r?é‘eﬁ@ oglﬁbf’nég%étr“@ﬁéﬁ@gg’éd by
segment 2, anhe SRR tS, VEre $RASah R - mdrke RUMHINE] AR 11s INIRE Dby hadlstone

i nfl uenza strains encodes a small protein, 11117F2, produced from an

al t er nat i kidngyo gellsn grimegnehich kidhey PRE)REHY, Matin-RprbeGamnne K8bgréMDEKEncodes

the h Lutini.n sur f | tein,ipnvol ved | ell att nt and
et ry o Tl VAP Bh B3R i I BB A 2 €8 A% Bl ot of n
(NP) pol yagiRié.decoshecoseelt r uct ural conponent associated with viral RNA
Segnment 6 encodes a neurarni ni dase (NA) envel ope al yeoprotein. Segnment ?
encodes tW828lAn “iprenlegindly eftestignameentiof mfdcne vimbiscin ameunt suffisieat tod
from10 dj ent:i iC WAS. Se n ncodes NS,| and NS2, two
nonstr uctétjnihtéﬂfférepa{r}lolk1 gﬂlv;]%ﬁa F%;geﬁ‘%élgglﬁtsfg%i%g glﬁe %ersﬁ%%gla%glpataat ﬁu\%‘?q}wlgtpl i ced

rti RNA vagxdpanirs to ihiflee®daGhitus OB BEI1 N6 i8 @@¥e ifngnuafty icid baﬁlaﬁﬂoxsd,een%osse 11
proteins, The three | argest genes code for conponents of the RNA

pol yridh as@easpripg ampgsts ghpeutraliziag gprsefprysand/s seaEn aboRiss St &Y PadSegment 5
encodes t : i B i .
proteins !Y%Ngg%%co ,é}gélg?f[&? gﬂglegéglgé 'PIrﬂgér%qover 0%%%?‘#&%%&?’38“?@%&@2 of a
bi ci st romissayrRNA, Segnment 7 of influenza B al so encodes two proteins: M
and 8M2. 'EE s&@l | est. segment encodes two products: NS1 is translated from
the full | ﬁ‘at RIQACCHYR FBURESEESPRNISEy agpdnshindliensagiiug refistsite 88 MPIURKIA vari ant .
I nf | uenza.¥id; )M.ﬁ??‘ ' 1083RhallRe, SEAMSH ; I d ds
her ei n argﬂprnigfr%ri %dr]%u%lﬁ%??di%i @%’ conc ?%égﬁgm%ﬁ%%%gg%%?ig%&g%%
i nf | ulénz athy indiradwgal finsubsamentiiesxpobidstoanimaidfygted with sesiziaflustiza wiruy. abciones
have pri nar,i Ia{;f been produced in enbryonated.hen e usi ng. strajns. of virus
slic gyt q SVl

sel ect ed BriapASd USSR YIS £¢-2p PR bictiqelatine ) can SO U guse dxtgeting, byt o

recent |y, canR@tSaféd Adtkiod fnfs®idn haYFicHBE MdrOETRAnihate kifontPREAlEmsel ect ed
he. ma. ggl utinin and/ or neuratnini dase antigens in the context of an

appr oved detacablalewels of hosp engendered semai anidsecratasy antiboticaitiat afeadapae nf) cul tur e
of the virus through tiple. passages in he S..4nfluenza.viruses are
recover ed" e&ﬁraf”%%{’?%‘%’? ,SJJI?%%%H? ?)5?%‘&11{)%1'.05? ?alﬁg%ﬁﬂbffy@ﬁsr?a‘ﬁﬁéﬁgggma A% or

13- pragpi olazeine Beaif @hd/at Sidighaip) Uehisko Wa@eh %o | i ve attenuated vaccines). Thus,
it wll be appreciated_ that HA and NA 30sequences (e.g., SEQID NGO 2, 4,

6, 8, T esW@@ﬁﬁsA&Eiegi'@Te@f, agEatihorlyy 3 a preteiniemseprBag @B MorsPalyPEpties 2,

resi dues - f j Les] 1- ID-NO 6) are quite
useful i nsqlg%tﬁrgt?arl cotrisrl%lg;a alhj}?]p ﬁ%oggélgy\lllﬁ%glg ﬁ@é@lﬁ%&%gﬁ% gﬁs\/ge%nti on incl udes

vi r uses/ iatminogbolingenes MYc HogmidédimMitndptdbpiagehetascladsthp kbypy) tngatal des
of A/ Japan,/57 WO e810/ 093537PCDUS2010/ 022970 and A/ swi ne/ MJ 2006 (i nch

di ng wherdphs 81’%@“%&5 31 SHSHPR ARLRU LABSIHE ToioR BAWS; Aaxelbasmytiade nodi i ed

pol ybasi ‘S| : £ j . Li in); and

i ncl udi ngﬁ%@gﬁ%ﬁﬁg&@%}ﬁ%@}l %}gé?ﬁ%@?&%‘??@éﬁa@g%@%%g#g& I .&16 i nternal
genone sdgmbdd.shesyahaias atehdasbidfick o pemoth, @a, ApHALGIS Or epMilen] whichdd fufn or

PR8. 100341 Attenpts a .oduci n e i nant_ and reassortant vaccines in
cel | cul t4518° ﬂwggﬂg@ﬁforl?ﬁﬁ%e_ S g0 fgg\q})faébfgl? P?‘P 1E: EBREFFI HehPIGhi ns
approved ifhunb@fobulif (RHHBIRH stRButD usit ea&@getsﬁ'taméf. padeferaiepgdard cell

culture conditions. However, prior work e ors and their coworkers
provi ded camppewt afitwoyidengion! paird ofrpolypefside chaips, @dclcpaighavergports ‘thizht” (abwlit
reassQrtant, .viruses.in cyltur t i (t. possible to rapidly produce
ovach e ¥ RS g ehith Fabout an FBEeT B NetaPSnes Shich Sutif Brfnctof

virus, e.@riabRiréi6s ofutdut B)Flor 180 motd@hinfidSachds PRy RspSidaé fedlahtigen €1 C.
e.g., conprising the HA andl or NA sequences herein. See, Multi-Plasmd

Syst em f gecagnéion: ddgdensryaopble hightdhaina(Mlirand vatiptde hegyplichaiat(VEh refer to

gglr ?lzoégqgeseflf-gllf gldcﬁ:eta%p gﬂailgs?’r’espze%g\;ély.UAgtibéA&%gsl éx%setltais %Qach%gééggul%% %r ag Iled
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2003 and U. S. Application 60/574,117 filed May 24, 2004, Typically, the
cultures are 15maintained in a system such as a cell culture incubator,
under comwoabiogdssam dity and CO2, at constant tenperat BCEUSSI10/22470
tenperature regul ator, such as a thernostat to insure that the tenperature
does not saxeaRdoBhell CharRerdfi sl frapmticntydrb deued by \digadtes with vaheus @t idsys.

obt ai ned by introducing a subset of vectors correspondi ng to genornie
segment s ToMs.dongxamaie,inepsin dieeats ¢n pptibody belayrihicsitullage hpkpgesds thn WAt ar y
segnent s j i i . O . A I 3 iigeni c
vari ant o TEvLIFgrobh R ELND . Wi of b BRAS el i a g Mo Ol e <
of desi r ahlisilfidoperdt iThe R(ah)@uant bd @duadainder mddiconditiowstto breakFlor diswd&dpl e,

for vaccine production, e.g,, for producti alive nuat ed ccCi ne,
the mést éwiegfrllaﬁh% ma%regquﬁre{%aaﬁofgv@ﬂga %ef‘%&% &fm%mn@tataﬁaﬁﬁ%}ee@nﬁfh ype,
col d adapd,gihehiddé egs%ﬁtgirﬂ]i?%rfaaﬁo%ﬁl ﬁﬁ{l&fﬁlm ¥ redifh QRS FRARAdEMRNt, a master

donor virus conpri ses ernal gehone segnents (i.e. a 25backbone) that
conf er odenomolngyeWoE. Rdug ekdgRaven Rgpsp Mo Fe(k908) fort amprrdetailed dssomiption 0&, col d

dapt ed, tt d. i ned el her ei d,.e.g., ip US
et ont - ASHIS Bt T mesty. $iMis3ano iR dn i Emens MgufeniSedhs one
i nvent i oRyigHstibd éﬁaﬁhﬁ@ﬂ%rﬁig?%&léﬁféﬁﬂWllian)feHﬁ[bZtﬁatSstuE:l@Fﬁlb’fﬁ%gﬂieﬁ@&&éy%ne"

upon which to add HA anc ~genes (e..g.., such as those sequences |isted
her eilfl, eyuthysizad dermsap sithersihemiratly o8 bp ptilizing vicombiawnt Phidsmethgdolegrnpl e,

30in. a 6,2 reassortant, 2 genes. (i..e...NA and..HA | d. b

i nfl uenz héltg’ tﬁ? E?P&)angg%‘iynﬁ g%ﬁaﬁléﬁe(‘%g‘flﬂ?ﬁﬁﬁélg@%‘%l%s %re%am#ﬁmoﬁs e?tg g{é@li 1?Creég b Ywhi | e
t he ot herhémgeifiestioost whdle ahtitydids e sPithesticd@e nd 6 asifg redombdirdaat DB@ckbone
strain, etc. The Ann Arbor virus is useful for_its cold adapted,

at t enuat éethedsmgeiesarAntbodien sndludpec-ge ppivelopalantibpdies mageclonsl agfibedipe

appr eci atedlnal 10 2010/ A3RE7 RRITFAOIAMIZARL (! bRy BAROMuDliBaseguences
herein are ¢ pa Fe of "reassort ant VM% a nu er of ot her virus genes or
Vi rugst y pétsch @variablehsanyraed a ofiriailé fightehbin"dajukdrdiesithadinectly oPREougt <. |

containing the other influenza genes present in a reassqrtant, nanely, the
non- HA. aeDhdsriner gteﬁ%tme@ﬁwwﬁm&ﬂéﬁ%&ihﬁwge ef e,l}lweeaﬁme,leﬁtﬁsi se live
attenuat ed vaccines, having the HA 5 and/or NA sequences herein, for

Al apanl57 or A/ swi ne/ M) 2006. Such. vaccines typically conprise, e.g., the
RA and/ odnfN&npoaMypept i des of SEQ ID NO 2, 4, 6, 8, residues 16-340 of SEQ

| D NO 2, i dues 341-562 of D NO 2. residues 16- . SEQ,I D _NC 6,
and rest OER 1% eRpoarlesals peResEotds of HeveCUPTasbun A Nc B 5

nucl egt i d@8amb oPERUEBaNEA add NA suerloes! BSg RS, iBfacHRd Jir@des 2R@nhdR dg@fl,

resi dues 1064-1729 of SEQ II) 'NCE1l, 10 residues 88-1062 of SEQ ID NO 5 and
resi dues an@@gmalydigonyiclegMOt4iMeNEG cBntamies ppegivreatadsiinglc-piranded RO Bensmeyacci ne
virus strains (e.qg.. reassortants).jn_eggs is.th certain i n

can be | 08RG ebr AoonhEErFREIPE LR by p ST b TRl MR nes ar
to be prasusads andpascd of tigtgendatctetMentB bl Rudad (g strafdathi@cleRlaeid NAYgh use
of traditional (nonplasm d rescue)_ rea.ssortant production. Such strains

are of i §neqdsrg theimpwnagsehepagehdindm{ids) amt prapanianiapediAt Prowmsninddhza in
huma an i 1 . \d- to

Cr oatd) musteRAPEEbELBARIEE S nudaputtao nrploBS N I ERHECRN TS ol D
and NA sequ&nmﬂapfdlnatge(NS); a3 RNA(tj polﬁﬁ&'rasamm, R Pa}ﬁe pfatahsirBsrind t he
invention. Jt . w e a recilat , owevey, t t the curren equ ces are
al so capagtlatien, HaSeEROm. Waﬂ-l}}ﬁgés {rePsgHbed it @Séﬁ%nd messeRgrE RNA ahd ()

strand genomic cRNA in the nucleus of the host cell. Each of the eight genomic segments

is packaged into ribonucleoprotein complexes that contain, in addition to the RNA, NP and
30  apolymerase complex (PB1, PB2, and PA).

[0032] Influenza is commonly grouped into influenza A and influenza B categories.

Influenza A and influenza B viruses each contain eight segments of single stranded RNA

with negative polarity. The influenza A genome encodes eleven polypeptides. Segments 1-
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2010036] In various enbodi ments herein, the antigenic sequences (e.g., the
HA arid/or NA pol ypeptides) as well as viruses and vaccines from such

vi ruses cHihIYI/Hdi fi ed pol ybasi c cl eavage sites. Son@UiVEgHb0/03287hogeni ¢
i nfluenza strains conprise nultiple basic amino acid cleavage sites within
hemaggl ut 3 en¢adeslgepoiypeptidSs enakéengyup 2 RNAetlephdent RNA polyheedse o Ssgiikigdases,

179: 1132-8 999, ch cl eavage site i n.,.cal enbodi nents herein, e,
e.qg., nodtPeE tgF pgfyfngraesa c?rﬁggﬁé’f‘?te‘g}(ﬁ?le PRt YHIEE5F QrBtel“F?ePﬁ L ¢ ype
sequencesPAR@EMBIENbY nfut 7 8Rd se%ﬂ%?@,%ﬁ)e@ﬁ\?‘elgi eyl aa@ﬁioﬁ,ese%men% P ofliciRd! e

the cl eav_alt)%; or reduce the cleavage there, etc.). Suc _
modi f i cat Indenz streingenendss & amalberai¢inf RBEHE, pradeiefl ffrmeam altanativesealiieg t o t he

vari o S f e gl eavage sites.i,n th i |.d-t se ces,. For
e, ENGRER Rk PEICORERYARR Shirid dhgbdies thq iR RN St 500
of mat ur eglicdfroRirEintyIPeE Al dell attdéhni@aNEehthy\dhERFURREESH. NSp@idAt § dEcqdednRr ed
to wi). In various enbodi nents, the pol ybasie cl eavage sites can be

modi f i ed Tyelepcapmdanclemrotaipd NPA polypeptidsi i majer ssoptuzal seaiponanh pssoeintsd
i tion),. ic cl ' b d
o o oyt Al AT o Rl AR i ANE OGP B R oY v,

two ar gi nSepmsenafdntodes beo mamrixvigdteins)\ds2hibdd 0 Padd M3?2 Qhh(ne B4fklaed fram axon
nes and t | ysines renmoved). Additionally, the amino acid residue directly
upst rehm aﬁfe{%a@r PlisadaRYae Jogment 8 gnendes Nivhwad N2, tyq eonstiugtarayy. . from an
R to a Tyoeke Jhichl ' ' Ma[oR:Tol i due
i rect |y BPRA MRk O urde i SR ol PR R RS 5 A TS b ot
hemaggl ut $egimenpoif yibpniadd esemgiedd gestenk. Thé threntasesi genss &xlerfpr ¢@rpoRRHIB0
term nal sign eptide s e S, us, the hemaggl utinin paol ypeptide

s equencesOtlc}ﬁe ?‘L@P Pﬁ%’@ﬁﬁs‘bﬁ%ﬂn @ ﬁgd‘@d &’gt ts_etgﬁ’@n%%ﬁoge@( '_i‘ﬁi%l”foé‘?lﬁi gﬁﬂn%llténal
peptide céRB¥ANP [ 9tdner®b chfiich HIERAM ot Ad R Nﬁﬁﬁﬁkﬁ??ogﬁg}oteﬂﬁ NB and

pre-cl eaved form of hemaggl utinin. The cl eavage sites o er haggl utinin
pol ypept i N4, ewsduesletsd dformaaveriapping ecrling Sames of adacistoenic RN AeBygmeaJuwfed or

predi cted._udsin nunber. of net ho in t, 10100371 The terns
"t enper at ‘E}ﬁ&eﬁr@% %CT‘T’B"S'%"& pdoﬁﬂﬁp?\ihan%ﬁg&' Zﬁ@éﬁ@ﬁ?gde%@tgﬁfﬂq%%a’v? 0
viruses (fr@icial N31 uSshsREdRIE HREH1 WnghiPRNMAGHIIRN Y QY6508 Frophd ch

s the current sequences, are well known in the art. For

optionally _encg&&as '

exanpl e, fhecd Ayemgsér at ure sensitive" (ts) indicates, e.g., that the

virus exhibits a 100 fold or greater reduction in titer at 39C. relative to

33C for influenza A strains, or that the virus exhibits a 100 fold or

gr eat2®r IlnflechatvimB vadtidd ter at 37C, relative to 33C for influenza B

strains, The term "cold adapted" (ca) indicates that the virus exhibits

growt h at[0938 Tha ssavences compesitensiand reaterdsthersin grgrimarily, bupeotiselely,

"att enuat ed" - ndi . . - V] i | Nyt upper. ai rways

of 1 orr ot S Wik BRGAGEof tberad%ikditSy (RBinkE SRRl 0BT s Cante

i nf | uenzavdctikes hdvepeimamrilynbédngraduradin ethbryshdted hen dppdasiap e@sing bedirusi r uses

wth inter [Fédi at %afgenot pes, i.e., viruses 20exhibiting titer reductions

| ess t harreistrdop Paseqonsatpirioal gredictions gf ielaypnt piiay. Morgpeseptiy reassatanai n

Vi 1 usss) , viffeERdVe Bt Whd1 j ' - i its

growt h atV13?§%: (e.qg., f\?lw%td ﬁfeg Zoéﬁéfogﬁ%eég%&? %Pgﬁp%%ﬁtwg?cggpﬂe?%%u&g{d

| ess), armitigensar thddontaxe dfioeappgoadtattenuntédy @nipengsrersehsitiveraadter syt h i n t he

upper air s.of ferre i.e,, rtially attenuated) and/Or reduced

PP T Lems o SHoRats utFEES! B ks tnipi il Raleafeas ek Ghesy i sie GRMCTAR be

used i n GRAJMRGIInANoM rei ) I, the
Rl dn@NopManlly, %c%@@,%.%sﬁf%qﬂﬁﬂglﬂéhmta:ﬁgfég Pﬂpggﬁtgll:la]cfg‘g@

HA and NA sequences of the current 1hvention are “op 1zed in the
pr oduct i cilteofativelyiused ind s atttmnrtedracciness Thas) di will berupptdetated that 4, ané NA

and/ qr, an viruses a | nes),. wever, 1t should be noted. that the HA
o W cagtisnee SEd BENAE ho ahostionl & 3B 6r BERIBRIOM ibies P ESCR0E! ne
conposi tigms 1 el A0Sy , {0 PYMAY: { Q-
substanti al | gg]?l?(j\;g’g‘g%lggatlg?e or fgyﬁ?g’raggﬁgﬁi%ﬁﬁ%ﬁggﬁ%&k%@ ﬁ?l?)l zes
strain spee fifiitecusieiful amcoriNguctmgi igBusizg sagrinesafijie ofirrSEQVeBtidiGnchides 4, 6, 8,
;_g_s gggezfv%%é%?x?aﬁglhﬁs%%%é%&%% anﬁ.%% 'I\PAJ [(?S'ly[?;élp]fi_dgé3 a%ndo Iﬁol%%lelogdel\ls%fz A/l gp%%}sc;ues
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resi dues 341-562 of SEQ ID NO 6, or the correspondi ng nucl eoti des encodi ng
the spec WD 2010/ 093537PCT/ US20101022970 HA and NA antigens, e.g., SEQID
NG 1, 3, Wwo 2610/00837dues 89-1063 of SEQ ID NGO 1, residuepctsdodé2®7of SEQ
ID NO 1, residues 88-1062 of SEQ ID NO 5 and residues 1063-1728 of SEQ
NO 5), SkhdM/skineINIOBP98 (NSIuORBIWIRREH tHRY BXI Mﬁeﬁtid&%ﬂ??@%uﬁé&m es and

u

types of influenza vaccine exist. An exanple of an in enza vaccine is

Fl uM ser reontprigg mogdifigd|niolsdasia cleamaggtsitas suebep the medificgions detcsibedhhgraingfngdnd
adults fr. Lnflyenza . il . Iy . i of live
2t enuat oLl g HRRER ey BN GLPER Wil T backibn? o, Fifel bR 20 i e

chi | dr en sbkaagh) subkds 8:3%adididne b2ca N/ ANM/6GIA/Bbningh@Q9)or PERI Ct i veness of
live, attenuated intranasal influenza virus vaccine in_healthy, working

adul t §: 4093 aMtamrisatasaducing waompinant andpassertant yacciney in qRlCUlBIBEE and

conposi ti r-ents-d b QP (LY, ﬁl&i@. ' "
product i (?%QIZP %P%Ef?g%nﬁﬁ%%@{bﬁ&%\?\éver{a{h?ta P%da é%g(é)pr ioge[léé%nb?/ t hose
ski |l | ed igrowheéidedtlytunatr dtinalasecplibguitass comdittond s Hooongrosiidri work byebe, herein
are al so .adapt abl‘& to production of simlar or e%{en different viral

vacci nes.NYGH%D PG cOPPRReTIREYIed & VPR Stegh £AF Aethods for ppAUgME NA gene
segnent s | f Al PSi k| gt vl I t he
vacci ne is ggtﬁtr%ejﬂstl S{é%)Pgé‘i‘?%ﬁtéﬁwltﬂﬁgiﬁnx&ggﬁ’étﬁs@é’gﬂ%lﬁ%%,ﬁ p%EBs&ﬁb E%%apio&ré\%ﬁ%& Nl and
NS, floomvaccioesmnrespsiklarg tdonepr many sel¢dvEhintigthie stibins efjviewss eg., khaiAor Bhus,
may be part.of vario FIuMsg{mforrrulations...Th V for influenza A

St v ai s SFHEYATC HRENIDOT AUSTS T e boByrivas a7 s B AGE IR

W | d-typeeflifi BeeANRRHPRAsEd Sfﬁt&ﬁlfél B0 pradutbhof mﬂﬁéﬂzwms,qms.ckggﬁdﬂidﬂey
tissue culture at successive | ower tenperatures ﬁl\/aassab 1967)

Adapt at i d¥.H0H126s76%¢ filed Ristaber 23,i2002.49.S. Applieatioa No. 1 0423828H1led §pekss.C
Nat 213612~ - A. i fhECl 25 , dapt ed),
but i £ GPBacRd (A AR FRLE AR MG ot Py, (R RIS °

25Addbt i QRdhfalhed tifth Systéhasicllaes célDEulf@PlncGBdter, uiddr RentkélRghuadiditnirRiat @4
ferrets (an, attenuation). The is phenotype is believed to cc_)ntri%uttile1 to
the atterftiS@IsEHt BIMRCKEURgASHZFdCMpCtrRFREuINoTy fich ap @ theggoptalstoirsyrs Batthen | n

Il b h | ' oD ' : i L gy, of thi
ot oper ty 'HaRAREh Mra pEOLRRR 2h G RekaRH Mokl LRGbe e B, e’ (S
contrast HyAnkbduciiy PABBAIFRECtOs coRtspsaning t6 Einiis sedreaiteolf dnaghanileaiza

i nutagenesi s, the ts property of 30 MDV-A does_not revert foll ow ng passage
t hrough ivifuecinsampingtioe mithgempleragnialy isegnentederivied Foshstrainsegf st §-g-ecent

revi gy, W i NG S [ prment
b o 3R lloPRA Shlsailc G RS, TLOPEIP ESIRGSEral AR Sl ABHEhOPTE
Viral ir hasigdtesliabRve2idgs. releViht 20 ¥4 ci23hiBvACIT4t1d52 FbD £0r 28 € Yoil Odvéint
Clinical studies in over 20,000 adults and, children invol vi n% 12 separate

6: 2 reasFEPIUEHPIST§-aiORBTHRGEOTS &t ‘ﬁ'&[‘“ﬁt%gﬁ’_clpgc ﬁ‘%?éteéfi%noét TURSERd, safe
and effi s 1 Re 5P h StenBhted ggxgr?ﬁ?pneﬂﬂrgd ‘ﬁaiﬂtﬁﬁﬁlyanﬁjor hdr\SerathifeQRHAL G,

col d-adapted, trivalent, 1ntran enza virus vaccine in children N
Emu! .1 Nedn83dbddiéEnt 3 m&Boydenatatus coPOie)s Saferal gamuiné sappmeatpené.ci ty of

adj uyant ed and unpadj uyant ed subunit i.nfl uenza vaccines adm ni st.ered

"t Sas depSban) AL S8 or TR Abe o RE EppsdeS iRP AR Rrve (hiba)
random zegagemtdr atbRtddr i A exXiaiﬁ&l' dscaddrt 1Rgeinafd,i ACHIY 8t pﬂeﬁtaﬁﬁliaﬁﬁ)nf or
the prevention of influenza A disease 5 Infect: Di's 169:68-76;, N chol et at
(1999) EMNad0id28:888sctof variops embpdisrmnis efdhé myventinasdilize A¢ Ane AzborArud/®acci ne

in health ki d . a.random.zed I i al . - .
roassor t ARASTEh TG hickbo B T RPESRECE B BA R BNN i A8 a and

NA gene SBEHIRBEFen6Es 18tall Hefleih YRE) W dridte (bsid redsditadt Vieass OThaNfor example,
consistently maintain ea, ts_and aft phenotypes (Maassab et al, (1982)
Eval 38t i ahadr2 ragsertants 2 genasi(hantNA #d Hid hwauidibe feony tednHieenza straipisbpgainst

et B A AORANR e BRI PR QLGB SASSSammERe o o g ol

B strains ni I's nore di recen

e.g., MilAiboPbtasmiod ofes baskbbng sttdie ey, cthecAnoArtafr virn$ isusafuhfoviitsesld U. S.

Appl i catiagn , 60/420,708, filed.Qctober 23, 2002, US. licati No.

10/ 423, szié?pt'?% atgnugied, Fer@mrafzmpmamat@@ut%p&fﬁeaﬁ%hwr&b@g %Cﬁ?ﬂ*ﬁ filed
May 24, 2004) has shown an eight plasm d system for the generation of
influenza B virus entirely fromcloned 8DNA. Met hods for the production of
attenuated live influenza A and B virus suitable for vaccine foinulations,
such as live virus vaccine formul ati ons useful for intranasal

adm ni stration were al so shown.



[ 0043] The system and net hods described previously are usefill for the
rapid production in cell culture of reconbinant and rea.ssortant influenza
A and B vWQ2Me/0935%c| udi ng viruses suitable for use as vIUSeR)y022970! udi ng
live attenuated vacci nes, such as vaccines suitable for 15intranasal

admi ni st r titeiFdA and N\ mqetmesh&‘e{nelrgcapahlmifeéﬁshcdﬁmswﬂhal’iﬁlﬁﬁ)eﬁmth& Wes 1, 3,
5, 7, residues 89-1063 of SEQ I\Pé@ resi dues 1064-1729 of SEQ ID NO! 1,
resi dues B¥CEOBEZIY} e-gDaN@ngaeg)p dittsreat dackbrngs’s sush ag PR8EetE DOMRIBINgnd t he
correspon t Q! D NO
o S S LR R DM S R0 S SREE A

resi dues ﬂWShUaUOuSEl@danbm B¢remrcaﬁ@omprlsmh!sse BehufELvakinSEQabinghi H)A,

hod h d
Wt Fider ket i h, ORI poAS M AR e e BRGSO
reassort eao deU@ Z theVHLA W8 r NO polRSephings sy ed NG 2 Q. preoduieRicYigyags for

vacci nes. thods and Corrp05| tions for prophylactié adm nistration
of vaccin 220/ ooBiBey POTH AISHIHIA 02 2870, {e6iduss1l (A4 (o3 EQ IADHYS, and

alternati e in rod ction,of FI cLine,
the curr e%e;gld?(lﬁsvgﬂt iséoknards;ﬂé E]g%{égdorut 6159% o ﬁécogglgmté?)/{@ S\Iéfra(n2 fi
general , NechrBbNBREsidRE V@S OF BB tID/NOUISQésuﬁfes‘lbﬂ mgeatsmgnb@q@ those
conpri sing pol ynuel eoti des of SEQ 3, 7, residues 1063 of SEQ

I D NAO, Fesiiugs &8s 10@ - SEQ D HO: Sa@semdyew@@& IY?éﬁscifcﬁE&IlBMGG@nofprGE@I D

a6, 6, PRSI RI Belie ARG 2, R BRRSRISERD Bt Gn BN, 2
resi dues (ehiddeande iBidv¢din¥anbemies) dagkillitheegddib-wibich ee vab&héardd 6  Or
fragnents tger eof ) can be adm ni stered prophylactically in an

i munol ogP©4r§eg @ﬂ@@‘@fh%ehaéﬁﬂﬁﬁmﬁﬁ'@t% BrogHce Sisr Bispuchiuse ehfradiipnad (nakci pi ent
to stimul C

i nfl uenzaﬁ1 él r ug o4 fg Sesl[)ﬁlaﬁg)g&gl Cﬁ@lﬁ sm%énlglf aPer seeggselﬁéc)ee&@e ginr&?(iaft)e’s
carrikr othcexai msuﬂntn 1nﬁumzplmahmmmmmd@akdﬂyle @mmphedol"ﬂmsaiseloépla@ﬁucemuw ent
such as sterile wate mlg@eous saline sol uti Q@ﬂgaqueous buffered saline

sol uti ons3Y® éBﬁ’éeatfétR éte%ﬁhﬁf?l%ﬁg'lssoga&tédﬂ U SHRGS S §p8uthicd?A anét hanol |
or conbi nﬁws@ roBer&ah) HRLuRt BRNAE | Sl o
sterility, pHaéﬁi sot oni Cl ty?luang staa% ﬁ?ta$€e§ﬂdgé§fozg%é%b%ﬁccm@ng to

pr ot ocol sampstcadsed, dhwevérnthatibe antrent Gequenadslays also capablearf use with @bpiptasmid s

sel ected ta mtnl ane al l ergic and other undesirable effects, and to suit

t he partl% faélr” V&8 admi ni stration, e. g., Subcutaneous, intranuscular,

i nt r 23085 00361t B vaﬁaﬁééﬁbdﬁlﬁ@h@hefénameaﬁﬁlgeﬁlc Eaﬁleh&\é eaL1 a2 @A%ﬁ%ﬁﬁp{mt hods
for stinu atl ngdt € I nMmune system of an individual to pro uce a protectl ve

i mune r &g @@% well ap mfrpses ardivadcings fropnsueb viresaseopdss madified
i nfluenza vir

i | t t ..0.,
compr 51 desitaste SABE SIS, SHRH MenloRpd SRR TRAGERS st SERS ReriiPsyfadl |
ef f ect i vearnifo ueid dpéavagmﬂeymmﬂ ICBi‘na?thtﬂﬂﬁl dequtEkd. OSbe, @RILOEt AN, of

a nucleic acid of fhe invention is

i munol ogically effective anount

admi ni st %‘-‘&—M}wdﬂ?ildﬁ%dg 199% il sleavagsisites iy tyaicebpmberdimentamerest. .
25100471 ven n adm ni stered
in aozquuanatqlgt yé lleé Pg%l;t&%& Hletp gl?s‘%lda ehl(’seg?n Q(Im#i[ﬂe{r}fléo{r1 gosé%oﬁl"f'é}fezi t%'g%geqﬁlf:%cefs or one
or nore sﬁrmmlwiﬁcloﬁhe |cn1frbmeaq1&nv¢srau6 dérlved (e gagadivstle tH&Qlddéag’ﬁld/r@du%eSt rains

of theln enti on) %f bl y dm nistration of the influenza viruses
elicits & ?ﬁvag%@ﬁ%tc m%uﬁé @%6%%@@“6@9%0%beailﬁ@renméiaﬁ%@nteﬁ%m@mods
for elicihindvfiods Wdichded B HIBIRSaEEIRE o fe AR HPL s@REn RS, BB &abdpid, Yenza

strains are
polybasic residues (arginine-arginine-lysine-lysine) at 326-329 of mature H5 are typically

30  removed in sequences herein (as compared to wt). In various embodiments, the polybasic
cleavage sites can be modified in a number of ways (all of which are contained within the
invention). For example, the polybasic cleavage site can be removed one amino acid at a

time (e.g., one arginine removed, two arginines removed, two arginines and lysine removed,
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30known to those of skill in the art. See, e.g., USPN 5,922 326; Wight et
al., -Infect. Immun. .37:397-400 (1982); Kimet al., Pediatrics 52:56-63
(1973); and 2W¥oigbes7et al ., J. Pediatr. 88:931-936 (1976pcTiSto1enzeml e,

i nfluenza viruses are provided in the range of about 1- 1000 HI D50( human

i nfecti oyy tHe8Rininks Md twdlPdHheskORoved OA daftionb Dy, A EmnGa0IdEsithiY disdctiper WO
2010/ 093537PCTI'US2010/ 022970 dose adm nistered. Typically, the dose will be
adj ust ed upstrédnnof the cleayagegite lsars eldo baremeovgd or aligsed (shg siremiandotedt Ti®h): body
wei ght, sex, .diet. Iine of.adginis . : h inLcal factars. The
o onhyi adtits GagbiealdEaRtaias Maiphd &5t PRI B0 ST e ihe el bEFGRT S
subcut aneMesheahodifitd. amusiditloal hémdgebitindmpelgpepgida sapedts ofndlwyzd vigs, or a
needl e-1 ess injection device. Alternatively, the vaccine forrmulation is
admi nPst CPBPIISH EMHEeAsENNg sighal pentidpyeaneness, thusihrhemaagiuting pelyprpdide (gr eat er
t han abo ] . ' ' ile
any of ¢ eSSt EE blrendin SRLAY boul o foire R FBlel Bl pobdRcn )
espouse, fonh bathedemagginiininpotygepiides and trermeichavadifded didnmbgdluddinelThei ti ng
mucosal :e site  of ?ntry of Ih_e,infl ueg(zia virus. For . intranasal

adni ni st CKAVBEE SitPHAF PBiRRras UtinPEPQlYRREdS scaurRrReTAPY Inffiacar Fradt enrled, e. g.
an atten gp&% : AREH Iy r econbi nant or
reassortgﬁ%ﬁ%ir?ff]%%%a Vi rﬁg?@%géeﬁ%g%}\?e. Vﬁ}o‘féﬁe&lﬁﬁﬁu gﬁégth of a protective

i Mmuni@ r d8gdm Skhevkrtis ‘derspearafuee stosigvé, s “grlé hdaptald and falitenivated? avapiigeé® can be

adm ni st er.ed, .the sape or different route, t.o achi eve.the desired

o ophy! actices ey ETGuHss e D P Iy ne et WA E SRR ETRSY ¢ i s
i nvent i onp A8k teduBn@s VAaE Gl &nbdm S fHeiaft. Gk by arAbit SR drRdtSHdRatiRAt
synptons of infection, or at |east synptons of serious infection, will not
occur i n spstive’r(e) widieasdsse.gathahtheedrug exhibithe 1 0f fdd prgrsetcefuetiontin tifes at
attenuated jnfluenz Lrus, .In sogne i.nstapces, the attenuated. jnfluenza
s canOt RO Sa G grsR Ay o BAERs SRR TS et

m | d 19PPEEQEBR ﬁ&pstwob'ra%%% to2RACTHr Bhy?iz%ﬁ?ﬁﬂd?@st. B2 t£n %\I@Q&Jﬁ&ﬁt’ed
i ndi viduals. However, 1ts virulence is sufficiently abrogated such that
sever e | querindiestps that the yirus adiibitgrewth ar2S devithid 10 fold of its groetlvatddr@at ed or
incidental host. [0049] Alternatively, an imune response can be stiul ated
by ex vi whilsrthe feripgHenuateds (giRgndiratgethat the veug eplisatgs inrhs waney akyaysafy uses

conpri si : } I i Al ( filile cells
are expodZics gk PUCAARERER Ry Wl o Bl oo b Ab AR BB B 704

of tine tthe gemal.tit edlpbenedaftoddthat nikksaewith istntmgiats phgnotyyes,dendirusdésc cel | s.

The cells are then transferred into a subject to be vaccinated b(y st andard

i nt r alencubibiting et Avdons irstithendde fold abSHTC (i 4 strainivirgses Pk Gtr B |
t ect t
Gosages CHATA A SRR B EEyEPHEs.CILTE Mt AR Sk SpRomBHE ' e

desired proplybLaghtnt B0 R, 500 FolBEIBLEE, 201000 @RS, arfdr KKAMILGucedUl ti pl e
adm nistrations may be required to elicit sufficient: |levels of immunity.

Admi ni st remewidrin gelusgrelative taagromwih ey thaugparhioayholferretsi(-ahpwtialllas necessary

to maintai,n sufficient |evels of otectio VO :

20107 063247 PENDeSYBDgb S i P M s ermalyosefldippegnd

Si m bar | yan 86ubddsin\WbRjuatnP@ith tHetHLARhY NoUSeapidebheretnd repeated or serious
i nfluenza infection, such as, for exanple, health care workers, day .care

wor ker s, [POFR]1AgaiitrkA astl N seapcaensiof tha-curenbingpriin aje opfirnallygtilizedunl s
TR, PRt LG B PR M s n
vaccines). However, it should be noted that the HA and NA sequences, etc. of the invention
are not limited to specific vaccine compositions or production methods, and can, thus, be
30 utilized in substantially any vaccine type or vaccine production method which utilizes strain
specific HA and NA antigens (e.g., any of SEQ ID NO: 2, 4, 6, 8, residues 16-340 of SEQ
ID NO:2, residues 341-562 of SEQ ID NO:2, residues 16-340 of SEQ ID NO:6, and
residues 341-562 of SEQ ID NO:6, or the corresponding nucleotides encoding the specific

15



3 protective innmune responses. Levels of induced immunity can be nonitored,
for exanple, by nmeasuring anounts of neutralizing secretory and serum

ant i bodi e3W0 an@/ogas3ages adj usted or vacci nati ons repeat aetEBS20€eR@3ISAIY t O
elicit and maintain desired | evels of protection. [00511 Optionally, the
formul ati ®A frat NAranfipyisae.gi, SEQAID NOst,3a5) Rresdduck 186-1085 bBSR@aDVNOuUses al so
contai ns one, or re adjuvants for enhancing the imune response to the

i nfl uenzarﬁ}ﬂ‘?ﬁé@.'l |qf%%l%aﬁ%lﬁéﬁ%l@uqs@@rﬂ@@:°f§5ﬂﬂl%y9¢?@iﬁ¢dld§esadj uvant ,
i nconpl et qog_@wgdéissg(?mmg ~saponin, mneral gels such as al um num

hydr oxi de, surface active su%stances such as lysolecithin, pluronic

pol yol s, polya.nions, peptides, oil or hydrocarbon enul sions, bacille

Cal metg e- %}%}’{J{,} (BCG, Corynebacterizon parviim and the synthetic adjuvant
QS-21.° 10 I85Y" desi red, prophylactic vaccine adninistration of influenza
Viruses Pm3bFAB%Jnﬁ6H&ﬂpl’eﬁoﬁ§l?Jdﬁﬂ?&btﬁf&x‘ﬂﬂ 2 S bf hh&ﬁa‘?’%c%ﬂ@e)ﬁ&. mor €
i mmunostitnul atory nol ecul es. 1nmunosti nul gt ory 'ecul es 1 nclude vari ous
eyt oki nesAn|exaphiskifae snfiredze yeeeikiinBlsMistt™ wihnehuis e divie ratteataied/ yaccine that

(org. 1 LB g oB s i USRS o Bl o : (1 0Pope sgacug o e "
gr anul oCY hReriREHIORIIA AR aft@NriSALA Y 3hb B kit nsh SiABLRE ik EROM & FRLNET
i t nmunosti rmul at oré5 10nol ecul es, such as macrophage 1 nflammatory Tactor,

FI t 3. 10 i gMed 3387495-137Nichokgtel. (19R9) iEifaerivesess wiilivg, orgnumpddsotthrssat aflubesa

dm ni st i f | atj t,he.infl A , b
s = S A P T Pk L A
pol ypept i Themethotihiend coreptisitions ofthg -cun@tﬁMnﬁnti&EQagmﬁgﬁkzptgd tofused wiih I €si dues

16-340 of SEQ |D NO 2, residues 341-562 of SEQ ID , residues 16-340 of
SEQ | D NoPwdugtina o dleMisYewcang.- Hewewsr, ismall bpapmceijted by dkosesliled & ta avtect or

50 063 o CLBS RGO inBosii e nyabiak QIR sty o Brodlesbg8t *°°
88- 10B2 ofimBaf ol dehidifferont vilabvaborss. 1063- 1728 of SEQ | D NO 5) encoding the

protein c e inistered to produce art immunostinmulatory effect. [00531
The above@é@k?ﬁ‘%‘ﬁ%ﬂﬁwt@f“@ couigiy P 2hd 1A e NAnesieisegneys erived from the

prophyl acigal ('e)é.,%@ld—@?% isﬁ‘ﬂn@ tdi8aSHe YrccitleSo Egtﬁ%sse% ){Bing %\%i{hysi)i gérleu enza, by
i ntroduci ng a vector the I'nvention conprising a heterol ogou
pol ynucl essgindetsePB bdiBiy P, IN#e MypeINS cfibinye cmmemphsténadinoe airly(MDVecThye HA

d/ | tide . tid HA and/ or. NA RNA (e. g. ti
FA or 11 BASHESREEGei. bt oo cht e gkt Ghirt X o olaton ThaMEN Bror 1 1
vim Fypi mdlubiza A MRIRAIAGOOIDBARET. AL 8RR LPL f&{ihhﬁasg%%w%' W%ﬂﬁ%y

encodi ng the pol ypeptide (or peptide), or RNA nt'er i s oper

| i nked t oA&MBY HPh0I/4(6 (M@&@(ﬁ‘grsyramqmnm cliskaidg dnaybsducahidtuec atn t he
sections itled "Expression Vectors" " Addi tional Expression. .

o1 orent <. SCpsevEfiAP IS B R e Tt 00 A bbitien BBl e shranedsris of

i ncor por afufflezRbRudab WL 4T 516 TS, - Pk tbs@n to a
pol ynucl eo?i %g enco‘clli ng ag%f her%%i cﬁ?l{%@orﬁg?o%h agﬁsgg 1y ggjttitz\%g’nl-m
and/ or NA(cpotojpeqrptadd, tort itRiawth reresteictedat 3RmE3FC (19) ednuybeataddichdiivrg |

t her utic.ar ophyl.actjc pol ypeptides, e.g., antigens, co-stinulatory
nol e%eeég%‘g%ﬁﬁ{ynggg VIEHH 96 téEPllcéfeclP,tl_leaWB%‘Pf iRtecledrierrets (l; eHenuatine:
[0054] A TRONPRencRAe i08EE R84 W et o heUALRIEERUAKE daldild HIRARAY L US OF @
particular strain of a particular subgroup can Induce cross-protection

agai nst i nebtrigemgds xephcrtionfin dil biiethe noolsit regions el wspisasdagrteiepnsThe stability
cross-protection can be enhanced, if desired, by vaccipatin he i ndi vi dual
W h att HIREaEhery s Rord {PriRas it i s wgetely g il Hudiog, fy comise of
whi ch r ephesesictiodpélbf fnBlhena sﬁﬂiﬂg&féﬁféd_b&‘iﬂbﬁﬂcﬁﬂﬁh{a%enééﬁ,c&'e% fopErRy pAt 1 ons
can optionally include m xes of pandem C vaccines (e.qg., tho%e agal nst
pande¥ ¢ MBV-detnea nosverafailowing pasaagevtanoughy infent¢imnssteraionsy, shséésolatesg. , t he

seguences rej ot her, panden ¢, ,strai n =pandeni ¢ sirajns.
Vagci ne My Sfﬁ{ekgrb? gtfpr MITErg eéle\‘?’aé%"’ﬁm{’fpﬁléfrg i%gﬁ?g%c@ﬁ@r)ﬁ%é"cﬁm Y¥Ef r om
human st riak devetsphenr aMPilseUWRA aitéhla QB Bl- SAApRIAVH M 8128 A ar@VB BPusARBeRbTan,

ctc.). Simlarly, the attenuated influenza virus vaccines of this invention
can Viral Immunol 15:295-323).
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optionally be conbined with vaccines that induce protective imune
responses agai nst other infectious agents. POLYNUCLEOTI DES OF THE | NVENTI ON
[ 0055] i twioovedobssknown in the art that the HA and NA pelcyrusedwmbide
segnments of influenza viruses conprise both a coding region (encoding the

ORE) and [0e#Qadiifial sRAic@Rs oA, 0B, addbaidchildraanidvalvingfl2tsbgurkib 6end NA

codi ng sequence. It is also known that priners can be made to these NCRs to
faci | it atreassppsitsirgias have shpwolikat dipse veccHgs arrptiqruated saieraad sffiGagougienza

I 4 275- 89
O T e e e S e ey S
i ncrease ifigereh Virgs eneineGh childreeW Bpl J&AsE338: B4(I5812 Bogeettal. €(2000)6afely

nucl eotl de sequences of these NCRs 30(i ncl udj ng fran%ments and variants
(e.qg, S atanddmstiunggpucibatiudiuyanigd andweqdjauedopbuiit Indyeizaggomingr at | east

T

at | east a or at éast about or at
| east aboukd®ited contmillel] @dsltof abldutdapB¥undinaativdted saccies fitr BBpHYention ot

| east about 98.7%. | east o
7010100353717 f14 Oiﬁi@%ﬁ%ﬁ-@ig&éﬁ R ?4«}9%?%“?"65%‘? ohfi¥at 99. 2%
or at | eggfy Int%aghfqz Lm%czﬂp%ﬁea?ﬁ%%rkﬁfg it QP dGRRYY 99. 5%

or at |least a out 99. 6A) rleast about or "at | east about 99. 8%
or atlll easntralieditricd JABLA 2&2:&137-149) Rénsscetanys carrgingithhéin inthmabgropeo DMV s

i ti | fyi t he HA t d t
one. coul d AR EIeAE b et P BTG EBRFHSOpY IIBrEPT B e COREr el g -
armong rel &hﬁgte%ﬂég MHaldin L8 ARG aﬁbh&{wyﬂéé\(mﬁlsswem 98D Eraiiitioh loj:atcmn
(e.g., I n one enbodi nent.” HA and ﬁéwucl eoti des of the

i nventi orrecmbm@et lil@ﬂﬂdﬂzq mumcmﬁmmtdﬂm& 898@quences

70% or APvHAREGGn 3 PuckFek BB Whusipe e st FESS ARl ol ity 2251

about]1592%ovafed tedeBBSdrkabant. gl A8t Pla¥midiSykeastor &i@qubd&ﬁ% ofInfRienZaeast
about 95% or at | east about 96% or at | east about 97% or at | east about

98% or aY¥irpeks$. %@@U@BNQ%O/MO U, filed<Pctabrs 38, 22784, S. ypphicationNe. apout
99% 1
o0, oy ort ARk, ARAMNHYS Ho00ln @t S KiblicARAK WRE 107, BRI F00H |

99. 6% or lak sheasan a:lgbuplaﬁﬁl,cl‘é%temrfoaﬂleIgeaesrau@boﬁmﬂﬁéhza% viass eatirdlefretn about
99. 9% t her eof de i rus, strai ter atlvee diments, the
HA and NA’? Me&qwf%t\ﬂf’ ﬁE"diuﬁWh?{]aétﬁ E‘ﬂ’] H%nzﬂl@?m t"%icl ude t he
ORF (lgncl kg & @9&&@?&@’[&%\6@ héﬁ"ﬁssln(eemﬂls’va@&né Rﬁ‘ﬁlhlaﬁgf?éjﬁseﬁﬁ%r or at

| east 70% or at least 80% or at |east 90% or at |east about 91% or at
| east aboutralﬁlz%adnnmaﬂratiomamreaksouhom% or at | east about 94% or at |east

069 or AD0Fh e syiEeranabpdioiaber Dot SRtuE Vol of Hsr g rod BREH i pout

99% or aflllcapste FRQSMbATnl Yad RasBitahtdABHen2h AindI® vAtses Ahclallink &astesabout
99.3% or at | east about 99.4% or at | east about 99.5% or at | east about

99. 6% or seutableMusabauaccggs,nwlu@mgéltve htematedsaeingn Slg%aso'ﬁccameswéa%hle Eout

szo 1D e @mibiNFaids, AR PR ACRIE RN Ry REREEEs YLOHR 80T 555 1928
of SEQ | Redilhds, 89EHHS|3MSE(§33 MoK 2, redidsQobM: 1ME» bf SPQ 1RSX 6l e&sﬁﬁwigm()dﬂ 28 of
SEQ I D NGO 5 0056]5 The HA and NA pol ynucl eot i des of the invention, e.g.,

SEQ | D NOfSEQID O or pesidugs 42633 51 B $ES [I5pEnS21d thesorgspoadinggming 29 of
SEQ ID I r u Z of SEQ
50 0.y SRR ORA0R ALy SEL PV e 65 eSO
di f f er entSEQPRAN® RessauteIdiafoel SEQ IIDMNO A, msltduts BiR34mof SER ID NO:6, or
30 residues 341-562 of SEQ ID NO:6), methods, etc. of the current invention, are optionally
used in conjunction with, or in combination with, such previous work involving, e.g.,

reassorted influenza viruses for vaccine production to produce viruses for vaccines.

[0044] Methods and Compositions for prophylactic administration of vaccines
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30vacci nes described above. O her exenplary uses are described herein for
illusfrative purpose and not as limtations on the actual range of uses.
Di f f er ent WiRH®@58f construction, purification, and chacwvsoiczetion of
t he nucl eoti de sequences of the invention are al so described herein. In
sore enbofl0aBhiAS stapsll apbus lattinatiady,ion ¢l adlifieh RNEsedh phtuRtio§F FluMist ™

2010/ 093537PCTI US2010/ 022970 nuc| eoti de sequence ofp the invention are

f avor abl yVifSEY, $§ cprresaavangien caebelesed an pihar wiccing formypdsingisndn generad] at ed

pol ynucl egt i i I . as in nucleic bri di.zation
experi mn%sckggﬁlgh?aﬁﬁgg%é\wﬁﬁ}%rg gghhgﬁiﬁnggﬂggg'ho%? %og ou Sull%ﬁ(?ﬁ ;eé)tlées

vari ants (£SEQ,DRNGDI,Bg8eE reddics 8951068 @ASES IMENOI I) restdu@s ) 06431 EXX bFRE®@t her
speci e; Kliil\)h?ﬂ?gl ff. rer%té3 5i nfl uenza out breaks, etc. The probes can be either
DNA or’ R ‘edgrigees SSaldoZof SEQID Ny erropidugsiiss! 7af of SEE B NOs% otl oned
DNA, cDI\IAg Pevara oY ' p 3 é [ J: Qghi des,
and can v %p %Dpﬁlafengt]::hép?aﬁnq) gli4gg’%g§sg(§%e?gg?ag§%§ﬁg?? lgngdg%%(?fé?gﬂ%%

nucl eot i deSSEQ IDe¥@hresulutsil 6-34@afHSEQ IDQU@HC esrepidueINASS G2rofeSRRHS Ni:61 kb

or nore. For exa e, L.n sone. enbodi nents,, a.probhe of the invention .
i ncl udes & %ﬁfllleé&p B@Obé’aﬁgﬁégn%“%md Q[Pé’z‘@&ﬁ g an EBIF‘EEF,’lofé‘.c@l.IX effGcHNe anong
SEQ I D NQyhgumd -an@in dn aﬂp?&ﬂrﬂt‘t@@arﬁ&'&%%%pflé%t Rkt dGh %nmgﬁ@?és%‘%% _s%é% éc4 Zf29

of SEQ ID NO 1, residues 881062 of NO 5 and residues
SEQ | 9 N5 ong pr metpustnossf adinshesmentsasyetehminet by thid HArandior WA yequend. eot i de

sequences..t hat,, ar.e vari ants .of ane of the ab ve-desia nat ed sequences

used as. pFOHCALY: S 5F eXiipignt 18 o oRerpacrutitaly AcRepiabls ORET OF CHPIPIgY, Such

conser vat hy/@erflt Gla@} dqgsolﬂs%uﬁaﬁé QRIS aquicBhs BAFRd &1inB bAoA Lhqehs) Of
ol i gonuel eoti des can be selected, in which the two (or nore) nucl eotide

sequencesdextese seiEans aquoeusglydezelisehisions, cthandl, ot ¢ranbinatioas diencadndhaucl eot i de

sequence onds identically to a. first.variant o nd t.he.ot her(s)

correspo n@g’ b é%@éﬁ Pcar 41 goel’fl{cl)&nasdrcﬁ%ng ﬁ%elnll\[?'alp ﬁa%ﬁ" o.m%&c ﬁm{)%?tflgtydf; et_“fgc_tef

ol i goric| &ebidie; PrRBBsoIaERalIRhE Biuhakity Géaghll,a @rbr.or bXipRRES kélb&ed to

hybri di zati gn_ experinents to detect pol ém)rﬁhl c nucl eotides or to, 20 e.g.,
Fé

det ect homBIBFslergg meather yndcsrablengifoy suit ghegpartiondarapeigelis to t he
current : i j i or present in
di f f er ent gﬁ(‘femgg?%‘?t%%g%ﬂ?@ﬁn%né?g% ?@‘Héﬂ% oﬁbgﬁ%éﬁ%%h‘ﬁ?%al | ypdi fferent)

i nf 1 uenzal0046JpAedkred abpecodithe imppliorcpiovBs methodb &5 stifnfladiag &itd igdhnidat are
nore di ver%ent, thaé_ idgsgr obes that are at | east about 91% E]or about 92%
about 9398YSEBbRfangAdiy1 fetpr@f% A PHYEF VG AUYNUAE GeAPOBSEREAmMBo HluaBavirg ol

98. 5% a ARS8 O’ﬁmﬁ?ﬂ : 990 Q . ; . 3%
abouté099f)%!/otm oo e ool /A HeichYfr OGN ariitmt of o RROMb i ‘é@“’?‘%%&g £99, 8%
about 99. @swrsingrmdjAiaddfor Naokcelef thecihechtioph)) @b Trhmiinelogicaliy sffedtivehe
invention, e.qg.,. as exenplified by se nces derived fromthe sequences
ner ef . cimout a6e BR SRR a5 tegueio]. i an mannabercal’ SBrs s e
sequencesy A€ &Qd dF 18 ihRnBbR KeAMifSteF AU &ﬁ@inﬂﬁzi%ﬂ?inaa{ %hrygiol']}ﬁ?ﬁ?lgs et of

enbodi ments, one or nore probes, as described above, ed to screen
l'i brari esacgéptebdprasisi.on products or chrotnosomal segnents (e.g., expression

o Rl R, A e R RSP s S50
probe of sufficient to stimulate an immune response specific for one or more strains of influenza

virus (i.c., against the HA and/or NA strains of the invention). Preferably, administration of

the influenza viruses elicits a protective immune response to such strains. Dosages and

methods for eliciting a protective immune response against one or more influenza strains are

30  known to those of skill in the art. See, e.g., USPN 5,922,326; Wright et al., Infect. Immun.
37:397-400 (1982); Kim et al., Pediatrics 52:56-63 (1973); and Wright et al., J. Pediatr.
88:931-936 (1976). For example, influenza viruses are provided in the range of about 1-

1000 HIDs, (human infectious dose), i.e., about 10° - 10® pfu (plaque forming units) per
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WO 20101093537PCTRI S20101022970 t he sequences herein, i.e., variants,

honol ogues, etc. It wll be understood that in addition to such physical
nmet hods asohkeidroassg7 screeni ng, conput er assi sted bi oi nf oronUSB1IGPRPTAChES,
e.g., BLAST and ot her sequence honol ogy search algorithns, and the |ike,
can al so dage athfidist@éd. | Paiédllyyihdosewat wa?ﬁﬁtydwahmhik e oBDARINEELS 2.,

Pol y- nucl eoti de sequences identified in this manner are al so a feature of
t he i nvengs.aysicgonsdition, kpdsveighit Senediph meof adminigtatignaandyothgrstinicad via a

vari ety t l . ski N . t.fypically,

t hey ar e?%%t%%'u?‘ggiﬁoﬁﬁ%%p:@%%%&%yn %tgotnl 1(§: S#é‘?ﬂ]c?g@ Ms?ﬁlg Esrtéggd’lt}%z’ bgi)l id phase
phosphor aabditdn@ohd drdsfr@hustalah djedivaasingachebylc Bea spage, andndedledetser s (1981)
Tetrahedron Letts. 22(20):1859-1862, .e.g., using an .automated 10synt hesi zer,
or as’dedWestBdlevicenddwY nthpagemneiongylagpn lqaﬁ%awtem@ém?armé%@@ Ly

12: 6159- I : i ] froma
vari ety g)% %g%posfcnl%lra% %hgﬁ élgg%ﬂgg(gggﬁgﬂg%@ﬂatﬁg@g;@gﬁ%@}ﬂgﬁ%@f%ﬁpﬁﬁ@ g?}ti on of

ol i got r uetspotiotdemactwWivéiike aead sisaabpye rautesyqfidehivdry resmits or arpobtdsyivesyskeericnat i ve

acryliuni,de gel electrophoresjs or by ani.on-exchange 1-1PLC.as described in
ey son ARG REGHPEC 1GBB N ERR DI SUS UL IR 0TS Hne L BeTHCE BFoSHe
syntheti Gy ;hgg}'&%%%ﬁé })f‘j&ﬁrfé(?tﬂhé’ﬁlﬂ‘ﬁ,@ﬁiaf\}iﬁﬂ. B8t MGahdlgl &Rﬁﬁls&ﬂi’iode?egr ;adat on

met hod of Max and G I bert (1980) in Gossnman and |vlol dave (eds.

Acadéfi c aReremssd INewiryis vieeindatanoaltern prefemednog.ogyatehudied-wbbadagtedtapdion| i gos
can al so, easi |1¥ be ar.dered Lr ongea vari et .lﬁi}@cormer cisal iour .lknovvn to
persons GTMRYITC SCPHHESCPROBER qrrngsF%IfEarng Bed VIFUSy o€ paIVEt iy ¢ o
attiibut @gmafatief ol 8 pRite@ive HMbRINE r@YORRSHNYsidBleBsPRIpyérbied, aaditioes and

pol ypeptides of the invention (e.g,, those harboring virus conprising the
sequenceslogfges ban bapdeministanyd, by tisbamerdyalifferert rpulieyfoeshicdethe dseigad des or

ant i bodi es glr? gav rz%bl y utilized. For exanple, isolated or reconbi nant
pol ypept P2 yaﬁ ff’/ﬁ%cpti de fragnments and peptides derived fromany of the
am ngsacije043¢ qyeiees, thé attdiRaict Yesdhibiunt &rflienzaSF¢his BhWaXioRas ¥bedfn a 8,
residues 16-340 of SEQ I D NO 2, residues 341-562 25 of SEQ I D NO 2,

resi dues VagRIBAS safﬁcsegy fenie! sugh that sanefams of nieaiion, o at &gass SyPnEE9 and/ or
encoded - nal. > - - of. ! L L . af rom
SEQ 1 b NP LG il 461 GEALRAG6S iviis LEHERizRE b ofhcyisq L AGIRHG D)
of SEQ | Ehd\teniiated afludnesvififl- 106EmonsGhERs| heM@efuatiinflesizd wvass ¢063H11%28 of

SEQ ID NO 5 are_ fayorably used to.identify and.i solate.antihodies, .e.g.,
from phagePas 1%{93(%%9; s ebRH ALY (%g-_a @#i%ygrrﬁ%fat%ﬁﬁ@ﬁssﬁaﬁger a,
and e |kl sermabRPRLIndScdik AU RBRvEd s, HRvdvaY. §RMiARAcE {%%hffﬂ;‘i‘erﬁltypept' de or
pol ypeptide conprising an amno acid sequence of at |east 5 configuous

am no aciatirogesid dudstharevert ldwearsespiotap tactgoteetosrdommt aciwt in dwivdaasatedr at
| east 15 cont(’l %g]:ms tam’ no acid residues, or at |east 20 contiguous am no
aci d resiPqiELe A" | east 25 contiguous amino WD

2010/ 09335049P M 1R20IER229#Rmakd Rspest duEBo sthuladed beashivdGr GORL amgzmﬁam no

acid residues, or at [east 50 contiguous am no acid residues, or at [east
60 cont i @lidensiriiigiogls withiinfluenza virusgs corapgsing theseauangesdiescinnt HocxaeIpde,

. o ' . ; : s I .
cont Puobibertine AERA AL 84300 R, BEA MRERhCH TR B afRRteny,
resi dues pefibd of titne &speri@fdapQit® uHthe 28 @kAentigens by the dendritic cells. The cells

N

are then transferred into a subject to be vaccinated by standard intravenous transplantation

methods.

[0050] While stimulation of a protective immune response may be elicited with a single
30  dose, additional dosages can be administered, by the same or different route, to achieve the

desired prophylactic effect. In neonates and infants, for example, multiple administrations

may be required to elicit sufficient levels of immunity. Administration can continue at

intervals throughout childhood, as necessary to maintain sufficient levels of protection
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acid residues, or at |east 150 contiguous am no acid residues, or at |east
contiguous 175 am no acid residues, or at |east contiguous 200 am no acid
resi dues, Wi 206/09383%t conti guous 250 ami no aci d resi dueCTws2a10/02eem®t
contiguous 350, or at |east contiguous 400, or at |east contiguous 450, or
at | east agaitstgulduypSBlucata iafecti@nsSintiarly] Guisis/hdags %dﬁiﬁﬂar@célﬁcéﬁﬁ)l&t@es of
the am no acid,se u.enceﬂ HA %r .NA pol ypeptide of the invention (e.g., SEQ
| D NOS: 2repgatedor geriops wiflygnza intection sp¢h asptor eppmplephealth spigearkgsdaygaraf  SEQ
I D NO 2, 88l @i -%Q%f%% i el ' i D
NG 6) . Pol yn_ucl’eotlikgrélse enrcsoéiyng %41@r%ﬁl§pee%?gdéﬁf?g§?n@r? ;%ggg&gﬁ{ofrﬁ% i es

t hat specidriimahinongiyntinst@rdnpptegpap tivitgde anmualzstions e taablzt aadbodiaimains of
the invention.. [00601 Antibodies specific for any pql ypeptide sequence or
Subs eqlientiSTevE v HRGRC SR, T VRO Idugcd Y el BT e RIS, | D
NO 2, resheluREsusthl-arfAnRlof BB dIRilYReret §ﬁdj%é$§m3aﬁf' Ok and
resi dues 3%1- 5.62_§f SEICIQ | D NO. 6, IJagnqgl or&gnco ed by lgﬁﬁghu% eo?#%eﬁiaesgeﬁlences
of the i noeyActpations rgpeateslals mecasshry toehicBEQdInDiNGIn desirdd leSels 8f progstidnes

89-1063 o I r 1, residues 1064-1729. of, SEQ | D I, . residues 88-1062
ot se0 | IVBHEOk el s B O BB Siscs i okes sl b InREHESE DS uabl o
as probesalgdtataify She\drhoig aBKRERS FrRMhBEHIBE SmnfinS rospbise®® AR hfudza
tissues. In addition, antibodies are particularly sul Pabl e for evaluating

expr ekl ofntigengpr Briwblesadiepisinglwdy: ampletedireendsindiecansrinesnplete Freundfs t hose

gi ven her gi. r Lyituel eoti des sequences of .the.inventiqn,
e TR P ER G e T
tissue oragygsaedithin, prur@nic palyol} BelREsS, PéRRes Gily arosaibee Binulsicd, baflluenza
virus or the |like. 25Anti bodies can be directly | abeled with a detectable

reagent, Grlimsedaicsn (BhEDr cenngbasierivanearving, Bid the smtemtigadipvant QBady

specific v I, - Jol] [ i.sofype) of t

e A S G R i e T

ant i biddi em canpmpti@vwilk ddinéliowtio 0f BhagnasiciitmAmsattulhidAmbleuRe! ynuel eot i de
sequences,_ of theHP esent i?rh\ienti on can be u}sé_ed in diagnostic assays to

detect i nfTEERSHMIuatony meleqlesdgelnds Yarions srigkies. drmpnelanssyand shemekinef e, to
detect he et hKE; -am. ni ANNC dt

det ect st L o BB 59 3 et oS AR ARES Sy

i sol at es wferienkins éng allud) Ihe?, dLtHEL-4¢c Hed? dak13); gpntihstoret. gy gramdoondi nant
pol ynucl eoti de fr nt e.gd., .selecte om t he sequences herein. For
exanpl e, W%@ﬁl@ﬁ?zgﬁ'ﬁoi@yﬁgm?ﬁﬁ]gﬁ?tﬂ‘i &%E:ﬂﬁﬁ& & ﬁ}I?IBH’i“WFlH%‘?é"ré’equ_ences
conprigsi NoRktulb§atéh £Gh¥@EPhakl ifEthr#RoUaERTHIE e kR BOE BIEE %tg?\smkr I Mers to
anpl i fy pol ynucl eotides 5using .pol ymentse chain reaction (PCR) methods

wel | knowruhwnosti@ulgtary freolepulesicen be sdminisgiered i ficisame RERulaiod aashepinfibewai n
pol yrtucl egti hybridj zation, assays to..detect target ti erial such
as infl ue‘ﬂguge%akc%lnn ec?(irwpg;qredss&ggﬁa@hS]Smleé%‘two Hbgpﬁ’oag@gg(?flg/f’ggtﬁ nventi on,
e.g., as golgmpliié bede erﬁﬁbrﬁ!é?.,%ﬂ?iﬂ’gﬂw_ NOs el £ .88 rédidids 16238 ogsE?n
herein, can al so be used to identi f% addi ti onal useful polynucl eotide
10sequencé3NOsheesidies 581 0RAPEEEQI DO desidush A6-340 04 SHQ 16X NOrff, lanénza)
accorgi ng kg, R %ro?ssEQ ID NO:6) or an expression vector comprising a polynucleotide

(e.g., any of SEQ ID NO: 1, 3, 5, 7, residues 89-1063 of SEQ ID NO:1, residues 1064-1729

of SEQ ID NO:1, residues 88-1062 of SEQ ID NO:5 or residues 1063-1728 of SEQ ID

NO:5) encoding the protein can be administered to produce an immunostimulatory effect.
[0053] The above described methods are useful for therapeutically and/or prophylactically
30  treating a disease or disorder, typically influenza, by introducing a vector of the invention
comprising a heterologous polynucleotide encoding a therapeutically or prophylactically
effective HA and/or NA polypeptide (or peptide) or HA and/or NA RNA (e.g., an antisense

RNA or ribozyme) into a population of target cells in vitro, ex vivo or in vivo. Typically,
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routine in the art. In one set of preferred enbodi nents, one or nore
probes, as described above, are utilized to screen libraries of expression

product s Wwo 261oaRes37Vvi ral pol ynucl eotides (i.e., expressipomuseinasioes or
genomc libraries) to identify clones that include sequences identical to,

or with %h&ﬂél%ﬁ@éﬁtid%%ﬁé&fﬁ?gethie $8RbEptYdet(Br %éiﬁid@)?%ﬁl&@é%fhﬁé&étris optaBLyir N,
each of 15theSe identified sequences can be used to nake probes, including
pairs or liged tadpprenriatamegplatsne scqusnate 9¢ dessubechimwe in the spgtidns petitlpdder st ood

that in ition such physi,cal t hods Li brary scrgening...conputer
el st od- rstesfias VapRH® hoB XRif B TR Ra ettt A dpRHR AT AR L
sear ch aligesblbpéls coding sthigenkt keincoporad s@oRsingededi@orivitant Foédxamplegiat ed
pol ynucl eoti de sequences. 20[0063] The probes of the invention are

parti éul adfifionden aplynpeletidecnepding e Mecrgncatestlyeor prephyvdactiepdtyeciiv e Higandis

identity i L z Y, icl A .t .

bi ol ogi oA~ SSNpPAEREE IBCAYAUCLAR & R EE M Bodd SRUBRURS ofifivinctic
the probgwlygiepfids, ¢.pyemidenn cdrsinfudatoryahblycults, kitokihes, antdbbdicsyeieg andvet her a
bi ol ogi cal ‘lsﬁanpl e,.such as a subject (e.g., a human subject) or nodel

syst em ( d0KeTas? tBelikGir ed cel | sanpl e) has been exposed to, or 25becone

i nfected pw { . O b Ol - Al i tection of
nybr i i zd0054] AfHHE V2 G Hon BFbh Lt S ML e P T

(e. g.10 i yattatuéd sfraianf atparicalao suigiragl cananghice corssippatedtionyaphmat infuénzdivoas i ve
of exposuregffo or infection with the virusl.énor rqcalnateg. i,rus) [from which
the prob@f BfSTFRISHTERS ABYOT SIbSHugs oss-PIISRURN o B FNSSELABAPURI e ¢ hat
probe de%ganatﬁlgi tRE dBNGeA wath didBydted BMABELaARRK et htQBast twiDsthRis, 8NPl e,
where several allele-specific probe-target interactions are to be detected
in a si ngheh aSwhigh representsandiffershhgibgrodiA Aslditipnally, viascitesimbibhteonsgahave

iml lting t t for .all of th bes. A di.ngly, th
Tengt hs OPUPPASRORRE S oLt vasson Ly £, MeShararh g rsme eree or al
of the prsabRs sedh dsharidhs Mlabttitd, 9&ek )., Shdlelgadénced hertinl br diBerdRAGRIcat ed t hat

WD 2010/ 093537PCT1US2010/ 022970 di ff.er ent lengths for different probes may
be neededtreishar wonepaademiastreinsa v apcing uxtaregi(or mpkiipte yeobalionshea di f f er ent

or obe. dosPiisSroREle R hlibah SERRL AL o Sl O SRR P TRRT

const r uctan@humahCdic. RSSissilaelyt iho @itagakdisihfldnzavirus eddcines spihénmnémionlcyn and t he
i ke. 5100651 Vectors, Pronoters and Expression Systens [00661 The present
i nvent i oPiiARallycReccombinadonitnHecciss Shat wﬁge PIRESSHS HRIPRRTCSPRISEY 283815k of t he
pol yggucl()%iiﬁgc%ggggﬁgs descri bed herein. Such constructs optionally
include a vector, fof exanple, a plasmd, a cosmd, a ph:age, a virus, a
bacterial artificial chronosonme (BAC), a yeast artificial chronmosone (YAQ),

tc., i ' Of leotid f th
nvent | ool gOCLER B B Tafl Y EBROK) N 1 5, S5 T asi dues 894063
of SEQ I [Pod¥a) Yt ishRsi ichéseh ihQfdar! ARl tRIH ABRI NA délyduclédtide gétﬁﬁer@@ofliﬁﬁﬁe&]{i SEQ

ID NO. S and residues 1063-1728 of SEQ ID NO 5 of a subsequence thereo
etc., hayiteescompsise betlh, a doding egiondertodingtes ORER agt nenspding aegiomsdN@Bsdnpl e,

t he i,psert ed..pol ynucl.eqti de n_include a viral  chrom l. sequence or
cONAZP nc o0l Hedr SE M ERg RL podils Kot o Rk MBRR O Rer B 2%
sequencesngie tb ifesé NCR!th Pibilithfd L RIBGQCONBE bntirk A GRNNIA $¢gnehtdlof her
conprises regul atory sequences, includi ng, for exanpl e r onot er

oper abl y nfAERIvires. 1 (1ee, < et Fbe{BBann et ek Yol 2081 DsaildaEP 08 s and

pr onot er j i . cially
Ve b &R S5 kP el BRNCRs Sthe 1A o (R Efibu AR Y InGORERIE
i ncl uded efficienty ofrachioving radsorainis. A0efeforecthe haclsotideadlgenicey ofghetle NERNY sense
or antisense RNA, and optjonally, pol I\épep i de (or pepti dﬁ‘) expressj on
pr oddBt s (melyging fagrasntsang Grienisie-gnal 57t RReH S0 na aidastdP Ge o & lepst §¢va,
| nventi on, apfea{tr%‘%n%f' biSleh A GB&R1N % c1Uf TeakEftoBY 529 i oY G SO RIS B at least
non- chr onbsomal “and
about 94%, or at least about 95%, or at least about 96%, or at least about 97%, or at least

about 98%, or at least about 98.5%, or at least about 98.7%, or at least about 99%, or at
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synt heti c DNA sequences, e.g., derivatives of SV40, bacterial plasmds;
phage DNA; bacul ovirus; yeast plasinids; vectors derived from conbi nati ons
of pl asm a0 z2madogassage 15DNA, viral DNA such as vaeci ni ecEo00vieeg, fow
pox virus, pseudorabies, adenovints, adeno-associated virus, retroviruses

and ni t nyleasthdost 9921%; or b (Fak) abo 90 YBCH10Ht 1da88dbouBIL 3RH! £ 1&st Adlut 99149, ng
genetic material into a cell, and, if replication is desired, which is

repti cabl 8 ftieashabquePRyemer pdeast abavt BR Olseicht lepsodbout Yh7Unomstprassationh
vector, thestlARAERt 1D BbYIGLARL) ARrBBUERTRindhe SALE P Bis I eRiRplYST cal ly
arranged in proximty and orienta 1o an appropriate transcription

control s®uaneelifgngthe A andNA segattitsaftang pahdeynic stiein Wnervotl wikramder s) to
di rect_nmRN. A ?%Et@l}esi s. .That 'bs, t he pqo(fa(%- nucl eoti de sequence of |nterest

i s opetabP§f M9 ofidle primgts ie SPd; copeery§d Lo MONR Selaled Sirpins) TeBigDRRAIEE

Exanpl es SHel LSl : 5 0 :

2010/ ogssgf%cw YA R iR 3 ‘7‘%’9%3%‘38%}?‘? ng?'l I Aﬁg Tt el “phage

| anbda PLp@yomibtadides afittie atvisatiompmohxit both theDWUR 4ml @RRALF dle IEXpnédsi on of
genes in prokaryotic or eukaryotic cells or their viryses. [00691 A variety
of pronot ge!qé‘e “tﬁg?‘gﬁli“{hélﬁlf@gfn&f‘ S58d vppants %’sagiﬁ??ﬁt ghout 6&) » Pt E‘?aé"gm ERN
transcri pleb@moof, ok B lehi@9B%, Bt £tUSasISRA DR AMRAL b0kt D208 ok 8 l@as‘??‘?&ﬁ' ments,
the 5 cytonegal ovirus (CN NT) DNA dependent RNA Po?yr nerase 11 (Pol 11)
pronmotkr 9¥euen atileasabobf 94%esorrag trasteabgut 9P e ror melpastabowiP6dandiat icastabout

expressi o ot h I QD can.be substj tuted ich i RNA
transcrip %h&u‘ﬁ ﬁ]eeagt %%ﬁg% g%’c Tt Jee&Stc%ﬂHﬁ éi{.%%s(?r %%@W%PHQ%%ZPCW tdepst i ssues
or cells. aldO9RUST atil¢asl atRNEIITRIGTBE Atahst ookt 99.DUTBPANERIBERI 59 3VE or at
avai l abl e, or can be isolated according to the specific application

cont enpl aleas abmgr99:A%h rasias least| abevtr9: 1% cor et lqsstaboreds6%ler at leest abowHotHe,

' ' [ h g th
I e e e b A e L

pol yon® valteisativarechbSilithenies, WicrHIA A0 NASYEIhucledtidey of the usrchBdr SREhUd! the
pronoters ronoters include, anong many others, the actin

. Ma I
pronot er, NFM%@L@E%&!@@%E Greluding fragegnts oRd yRIIgtHIve eat deastabgut HY0) gnes .
0070] T i i i tj io i i
[ ] Tr RBSGObRLE ANedst 86 bPaﬂi'}%Js}@ nc§r§@gesgt_ @x&%@%gﬂgggas@gb&ﬂ Bg%c 8 as

sequence. Enhancers are typically shot clIs-acting
el enent s Ichetabawttd304) oc enleast kbmittOH%@ opatdemst eboult O5%4)0r fdeadt acaN96Y| it dton.

MV h h b i | ated f |
(herrogl oBiEAE “BPUel/ G r AP APGR! D874 RB2H EHOBUE B A)e Shet IS EDR S T ar
eukarypt i & 168t hbotk DYRES at THEt @dana?%?%, 624 1%& SRYut 988od BE & IERENREHIR0AL @

position 5 or 3 to 20the heterologous codi ng sequenée, but Is typically
i nserted eitatdeasi about99.4%, othas lgasbatmued9. 5%y pi atdedsy abauh 89 pYoorott drast abodt | f

desired, jti I Lpti [ h t

opt i m ze S pretSiidiest HRERE kB b BIFR ppe 7 sl iporos B FHEFE SRogous D
is to be iqhémdyeshndSahafifus@iramb (e.%r.}@ﬁ@)l])“!_@@?l,%% €5 $csRIREBY-8063 8GEQ
transcription factors Results Pro Cel'l Differ 207125-62; Kriegler et al.

(1990) AsHRNE):, refidensHAftd729 ohSRDIDEYE; 1, rasiflue S8l 0G0k ERAPN@S apdnt r ol
expr essl %Si(ai’%stef(%,@,ﬁﬁgr?gEgﬁlﬁgﬁgé thods in Enzvnol 185: 512-27).

Opt i onal 'y, iconcC tcontain a ribosone binding site or an

i nternal [00BEISTREHANNENS pbEn(i¢1BER)es bothelifinibatld &'SEQIDINGI108, 5700711 The
vectors of the invention also favorably include se&uences necessary for the
t er mi nat i 'GHdBes &% HSfiSHQ BANG 4, reeiduest 196711729 afSEQADMRNA, residyies §8-1862
pol yadeny, i %Y . hda ou u s_are_comonly
Vel | bl AR RO E ol r Qi TOORT PSS OIS R0 5h 6l ERQHENSBReRE %
eukar yot i ptionaly nsed ibblAamber afldifsrend dapacigeseiipadiine &, or ihaldBéhQo, the
ol enyl atj on_si sequences can provide a hj-djrectional
P ya3% yvacmjnes descrgil:r)]eag abovg 8&1er exemplarlgl uses are described herein for illustrative
purpose and not as limitations on the actual range of uses. Different methods of
construction, purification, and characterization of the nucleotide sequences of the invention

are also described herein. In some embodiments, polynucleotides including one or more
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WD 20101993537PCTI US2010/ 022970 pol yadenyl ation site that insul ates
transcription of (+) strand nRN. AL nol ecul es fromthe Poll pronoter
initiati ngorelgosxaati on of the (-) strand viral genone. pO®TR01bM222edi ti on,
as descri bed above, the expression vectors optionally include one or nore
sel ect ab'rﬁcl@@ﬁ&@ieqﬁ&{b% Df iR iRVaNiof AreraPH@pRusBd &s proBéd fof e detlcasd bpn of
transfornmed host cells, in addition to genes previously listed, markers
such as dohyshootioar eelatedlp@lwas@eqitdeﬁmymw pgm@m@@cimsen sueleighl e for

sel ect | Og?/hngc UKar%ﬁptglgﬁcﬁtgl !S%CH)I Sl g/ 2043 teThg horﬁgl%g&us 18&1331' ka&ganttg"e

appropri quence 88 Je8erihén d
appropri qt.g., hbRGRIgaEs ©rthe Sutes Se@heBrRe, mféannga@thar@hay@@k indiff¢ramsf or m a
host cell permitting expression of the protein. Wile the vectors of the

i nvenfi ot beutlzmalsfaletc‘caTl@cprpbﬁswaeb@mt%ﬁr Ql‘émog RN aolgoulesuaishpey it wil

be desi I BHK

col 1o naradtedfh SR b Bl M TRORRRRS IR Smpfiiton YRS | o

expr essi Qfansc}n%@sg 4dd éltsgdﬁeh‘—:bu%mdatﬁi csaﬁwiag{j ", lef![lg;bﬁﬂﬁn @l[gibnghéleat&tq:u emsig:st dser ei n,
odi s,. can rised within mS|nv ved in

L,Paé‘?‘nr hoggg@d& ucleoddein %ngﬂs@efﬁﬁggggt S%u@ceisﬂﬁlﬁN?\é% PRSI kle@fﬂ&% 708,

filed Q“F%gg%aé‘gﬁe é?gl%g ﬁ\?&é&?‘:’nﬁsléprgﬂelo?%é\ﬁ%&fbn i#Q04bs 1083 SeBuedck! ed

April 25 June 12, 2004; and 10/870,690 filed June
16, 2004;or auinteque@za@ammz:go, fravh amlong SEQ MXNOpb3ad 4y rb&ydueeﬂéfl@ﬁé ef ABQei n.

Forea refe soft [ hventd i but are
not Il)(mtbg\@gl Eﬁ“%?g&ég@ fﬁ%ﬁﬁ‘%ﬂ&ﬁ‘ﬂ? a]n(géét‘gtrsiﬁg?gﬁg%%enges or
vectors usdigs tlgsfﬂ-lf?i"@opﬁQ Ipand:spet 4¢ u&{c@mrﬁgl%meﬁﬁ% Beletd. PRIdrhatRieBIOt er
systent (e.g., Zobel etal., Nucl. Acids Res 93, 2I:3607; (152002 164770;
Neunann @mclaot;ldd%reqn}:ncmthat are Agrights Stone afitisnalinegiesignatodasuersgare used ad . |, J.
Virol. 199 20030035814 The.reassortants uced can

i ncl ude PHY eﬁmﬁ/&%g Q&rﬁélg X?I?ai'gsglélﬁﬁ\%}f %)Re 9?1%&@' SRy ‘ﬁeflflﬁpeﬁag genes from
t he ASANRafatats! PobOxAeNE pafh (G thsE@MigUhud%ﬁdé@'&:hﬁ/BéseﬂéliﬂedTﬁdWﬁicﬁdlﬁd ons

thereof), the P1(8 25donor strain backbone, the A/ Leningrad/ 17 dgonor strain
backbone tweter moxehsrclppiiderseaicnses aap aensarvative vaiatayof gash othenmdiessin phe

100751 ARUREP R AR St WERAS o PRI PR S kR RHG AR

segnent edavidalngtotddditionhl weiana. \Such,lpalf#bfam@bmrclet%dppmbes arelpactiwdely any
addi ti onal sequences necessary for its expression, |nclﬂd|n nsl ati on
into a fueieheral fowne&ﬁcdwéflé}zaﬁor} FRASTIIERLSSP feietiRahanorghis; e% S 0pf%: 0t her
artippci al | aﬁfg PEANA
oot &, St BAehioERgAtIchu 1EA hd A PIBRE) OB, nimBlogo R AP A

i ncl ude apéNA pauemics) iafdcting sfthgngpesics hapresind in differvat 6f g j gthentempa@lly

2010109353 CT1 US2 10/0 sl ati of the heterol ogous coding
sequence 2N¥RELEOE} ?‘TGP&&‘}%EWBZ“‘ qﬁfeaksr Ha OK‘FéaPI?Jr}cﬁ“g%si’ B’E?%%?ﬁn and
adj acent ssREWE AL are rﬁ-@re' di'bséﬂé&lt [thaN$ prfbkPthaPire khRafAboED 1 %‘(iﬁ aboutON%;,
initiation codon is inserted in the correct reading frane relative to the

viral prebeitd3%mebgelrfdls abpulrfidsi aﬂowt&@(b a@b@tﬁ%@ba\mﬁ)&%l abpelt8etVocid@bhs can

2>e<p?22\s{ gﬁoﬂc@ﬁ%rlétgéedarﬂs’faa g%ébbwt he |nc %s?%outt?)? %g?iﬁl Oqg)r9 giépa%rgtr%y%}t)éorto t he

cel | systa8outi99.6% er nlodOabdut 99 798 sbé8 99896 pBLI%IN, o ehosddeitiesisarenc odi ng
addi ti onal expressed el enents, such as signal sequences, secretion or

| ocal i zatSP]Gﬁteéequences and the |ike can be incor porated into the vector,
usual ly, e

arget ol B e LRGn Pet e R A PP e M Bl B bom T e
or or ganskduencerhcidn,dianatso bepmédltaﬂﬂbntlfy adéidordliuseful polyhelqpede pdqasmies s pace

or into the cell cult re medi a, ﬁu
30 according to proce res routine in the art. In one set of embodiments, one or more probes,

as described above, are utilized to screen libraries of expression products or chromosomal
segments (e.g., expression libraries or genomic libraries) to identify clones that include

scquences identical to, or with significant sequence similarity to, €.g., one or more probe of
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sequences are known to those of skill, and include secretion |eader

pepti des, organelle targeting sequences (e.g., nuclear |ocalization
sequences WER10893581 | on signal s, mtochenchied transit gamueseas)omenbr ane
| ocal i zati on/ anchor sequences (e.g., stop 1l5transfer sequences, GPl anchor
sequences the ssgekricbehdreikigi.c. [\A0ZSk, Nheregicsans | RiiDBe ahdastbed aertdddricancoded
by a pol ynucl Oiéi de seeglilljence of the invention, is desired, additional

transl ati %S%E@ yHifed mehqds a6 libHrssPRaIng. sampytassisted irinformptiq anpegaches,
transl atign. gIeSE.sd ' : TG jnjt.pati n_ and
adj acent g%q’ Egces?&aﬁm%g&é?{ga ?Q%P}b%?g?ﬁf%alggﬁn@n{é\aggs@é gllc()g’ ch)?(glr?%f%g,%se@

ful | - | engfdr id@Nidyinp relatall slyoucledtide seqeneds. Potymolestiddwetyeicsgidentifsd ing
sequenge incorporating, e.g., pol ynuci coti dc sequence of the invention
(e.qg. ,gastl}l?’lmﬁ‘ r§é“q{]891%E‘?gﬁ%P@ihﬁ)‘r}"eéﬁ?‘?‘-ansI ation initiation cedon and

associ at egh(Bfl OF6RuBAIB Blobe@hft dpﬂaﬂlf@g?{hg%@ via@vﬁﬁgr g@&l;&g{,@s WEPkEGHA On

vector sinultaneously wt e pofynuc sequenc erest. 1n such
cases, adth thosmskiilladrintlsd at. i Miostl typioalty; ey srgpratiscedbyquehitdopresyathrtit

ired. i wh I .pol . ti di. ,
bor't1 on ¢ RETGY supt o] E SR ELaoe pasBhotetuartRemehss SuHbRuR Brgass, " °
| ol udi ngunCaruihe 1886 Teiohé @b OBEIONY 8300fkDIk B GHAEBAiBhaRIDT eSS on

of the relevant sequence. The initration codon iIs e correct
readi Y f pentiesizer, onsudescribetisd¥deghanorV apfDavintepet alr(U8849dudid calsdesnce of

i nt t. . i pti anal t dinitjatj d b
of vari oud S TR ORRRRER Bl ErS b ER SPE anf pHs ek e e o
expr essi ogohimbrode sembesIaRy Y pbRend Mkuﬁimmﬁti&ﬂbﬁa%ﬁclw%&ﬂm&é e to the

cell systemin use (see, e.g., Scharr D. et al. (199 Results Probt Cell
Di f f er 20necgsiagy is ypiople perégrmgd by eitbgmative a¢rplsidagdtielogtrophor&s G- 544) .

Negat 1 ve STPLRA BRE U Fusser et e bandy edephish GERELI Chbin £ 4 Lo ed

usi ngla r Fhosdyuaartof tievgntetigehgiiucRoiiRIaadh vESEal utngthe chiialb, 166, 057 to
Pal ese et alééa,Such met hod was ori gi nal I@é applied to e% neer influenza
viral gen@tgietatiop mathadotdfaxsm andig g8g9) inggogsigp.and Moldevegdls bt al .
(1990) Prag,qcNat Fresf‘(i*@egv Yok, %_/gétﬁﬂ&dsggF%i@j?&bé%é?:Z%%é@ﬁ'.dgnﬁgmbo% Os can also
successful 'y applied to a w nent ed and honsegnent e

negati ve stsilpihd oRNfed/rom semricty.of comimbiigiso(Sehkedvn ©tpeadons 618994) EMBO J.

13: 4195-%9%' VSV (Lawson et at 31995) Pr.oc. %{athﬁ Acad., Sci. USA 92:

4477- 4481) 005 ITBY OPRSapeRidR K EANEP PSS Esds ot orpanieny SxeINE;

ri ndegpesthe\polyaacle&dedAndp&ighéiides 6488 Tv3ntidh geg%.;thg 'ha%wr%%aﬁé 71); hunman
(199 . ro /T:

&
parai nfl uenza virus (Hoff Pran Baner | ee 7 | : 72- 3277,
Dubi n et edmpr{sirgothy saquentasgf tiR3IBy@Rdn B PRYbes BMbarehielypeptades, fepfiday orVi r ol ogy

237:249- 2 . cani ne di.st e irus (Gassen. et al. (2000) J. Virol.

7 10737 Fpbuish AR YAIREL s b EROIeRa S rombbER RelTRCP g, soi
USA 88: 5580lybpfidic er?ﬁh@nt@hndi eptidé98Give artyPofeRé hidinb 2RBscadoes di@ge of
skill inthe art will be f air)ri% iar wth t hese}poand simlar tegchniesques 15t o
produce i WVEIORAR SviSECSIR D2 41§, ravislupil GAd) 0PSEQ ARV Esresiduehidd 1-562

| NVeNni4 0Nyt SEQ ID NO:2, residues 16-340 of SEQ ID NO:6, and residues 341-562 of SEQ ID NO:6)
and/or encoded by polynucleotide sequences of the invention, e.g., selected from SEQ ID
NO:1, 3, 5, 7, residues 89-1063 of SEQ ID NO:1, residues 1064-1729 of SEQ ID NO:1,
residues 88-1062 of SEQ ID NO:5 and residues 1063-1728 of SEQ ID NO:5 are favorably

used to identify and isolate antibodies, e.g., from phage display libraries, combinatorial

30  libraries, polyclonal sera, and the like. Polypeptide fragments of the inventions include a
peptide or polypeptide comprising an amino acid sequence of at least 5 contiguous amino
acid residues, or at least 10 contiguous amino acid residues, or at lcast 15 contiguous amino

acid residues, or at least 20 contiguous amino acid residues, or at least 25 contiguous amino
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Reassortant influenza viruses produced according to such nethods are also a
feature of the invention, as are reassortant influenza virus conprising one
or nore pebywdosnti des and/ or pol }peptides of the invegrivsmiostea |

Cul ture and Expression Hosts [0080] The present invention also relates to
host cel logidtBatudy! 6r 4t MdsPIVEARIghbEBRSIAY @6id redidi@R Sdrait Hagds (Wontig@slagsised)

w th vectors of the inventi on, and the production of polypeptides of the

i nvent i oracigyresiducsnbi atdenst 6@ eimtigyoressamipp sesidigh, as aakéstgi)r?@mlglequﬁ yméiaciker ed
(i.e., transduced, ,transf.orned.or .transfected) wiih vect or : an
Cxcpr ebs1 Bed e SRR R b Rmibe 8RR SR ey Rob B o G A *Car

be in thecdigidd) @fat feabl @BALEbusA 00iabitho fad tdstdues, od aplkagontiiivous EXpamines of
appropri ate expression hosts include: bacterial cells, such as E. _col!,

St r epPot rgiskrssiduesdorsslleash B0 eontizponsaming Avid remdnss, caf jegst contgrons 175

Sace. har : i Si i 'S :

Tneect - ool B BB REEHleR BB e OhARAR 06 alingA REMLAS BOLACREARRRUON | (.
commonl y,250amied hdd rasidues,at at leag dohtigudub BH0,@rahkadtiRontighoo® loeatleas of t he
i nvention. Suitable hosf cells for the replication o%sénf | uenza vi.rus

i ncl ude, ceniguouyds@ asaf feast cemwgwﬁés), g SPNEguOps 35¢ AMing agiryedideesad | s,
. | d- " .- .
I ncl udi ngy 2937 ,Ge| s%q%@?géngga”@g eogl{q&ggggsfth Cfea{)l?/ge.gzasg@hwm. 2,

i ncluding two of the
2010109353 8P TEdBRRAHERADBTG EANHD BI0:2985idass 380S Ralf SEQuile NN Iresidwts d6- a

re oul t bt BEGITNGHE and et a0 ohb BRI BBk s S B ingtor °
modi fi ed sEﬁqu@y'p%Pﬁ&‘éiﬁagnléﬂpm@mmB@i@s Wiat peeRIcHIy bRdSaid J%%f)ﬁ&e%lar@ﬂk’d ne

serum), or in‘serumfree nedium under controll®ed humdity and
CC2concemrefatredembedimebisef Bfcanverdiont ai ni ng neutral buffered pH (e.g., at pH

bet A . . tl || t h di t aj tibiot} t
prevent BB ingboies srTn gy pelkp Gt Heuts B bR Secot SERAP.,

addi tisonayo Mt 668 trssidifd 48- 79 - SHQIMRNOE, resi@eHsBA HH2 WY SEE) IDND-Essent i al
am no acids, additional supplenments to pronote favorable growth

char act erbsducsd 6-M0pF SEQ LNOHS, pierudussddi 16 of SEQH NRes lanser craopeba2i

Th [ . | | . ured i i R di
modi 1 od PopF SalHERabFust R B R il s SRR ARG, S 7 it s

or anpl i fr¥didgst8oel 6B DE SEUIDPNIOY Nutedi s i11064-4 22016NSEQ ID TH@: 1¢ tisiduee88-1062
condi tions, such as tenperatur H a the like re typi

e nd , ally thagse
previ ous o) SESLH NQ:f andeessley i%}rg%28rﬂf§ﬁ(w? N%é?@gﬂ@ﬂ’l?eo‘faf‘@i?kwaéé’é‘i?@ﬁ, and
will »ge : ' j i referenc ited
nercra. ToEr ok SRR BOUGET 4 Mo R dr Bl B bRRISE LIRS
of Basi ¢ phetiduiurkywsaitdbled fedivaiuating Npresgionldaf psqteibie vor¥pridkn@aminohaeid ef er ences
cited therein. Qher h ful .references ingclude, e.qg., . Paul (1975). .Cell and
T soue ot DIHBCTIOEHF Sl (oS BRI CEARHGH N PO RGO RSB eTe T S y
Techni quggydnfioBl Of NGB tord MbsBhGEMh@kin! 14 BhOV{LBishe bivhy, W & ciBRissue or
Bi ot hem sis, Work  and . Burdon (eds.) Elsevier, Ansterdam” Additional

det ai | s rosgraxsii,rege.1 dnsergenismlinfigeted Dppn aoisldutifeed nflugnzetviwa putheiliseer est in the

producti o f . ainfluenza virus.i i tro incl ude Q. Murten et al. (1996)
br odast | anipdienert B8Ry @b Bl F el hcte LU EREIOR i on i
Cohen andaiiak b€ b BBoni8ganliboiBVeciBit fod 188 hesyl dhaireshgantadgloP(iadusdtigy) of
Vacci nes, which is incorporated herein in jts entl_reté for_all_ purposes.
Addi t i ona(fIthe speeific antienly. jAdditiens! getaideigaridingaaegicaan obspesticpngbedies are

i nventi orbrg‘;ige({@qu‘kl y determ ned through routine

30 Diagnostic Assays
[0061] The polynucleotide sequences of the present invention can be used in diagnostic
assays to detect influenza (and/or hemagglutinin and/or neuraminidase) in a sample, to

detect hemagglutinin-like and/or neuraminidase-like sequences, and to detect strain
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25experinmentation and will be famliar to those skilled in the art. [0083]
Cells for production of influenza virus (e.g., having the HA and/or NA
sequences Vi 20t@93savent i on) can be cultured in serum coONEGE/O$YP/ER9BEN UM
free medium In sone cases, e.g., for the preparation of purified viruses,
it is typidifédrences@sdlingdal Botates @ vfldehen Wdsd citt bifertibal hebiz&Lorcondi tions.
Cells can be cultured in small scale, e.g., |less than 25 nl nedi um

30cul ture rchgégnagp pelynugleotige fragmpents g | $ fjpm theasgiteenceohereinn Foot at or

bottl es, ' i - De: 1 rri.er ads,
such as DoFone TERFR R saRAERu tha el i . RE S p e af
styrene cdqasl betreeent 10 ande0hykckpiids daeded asedsasqitingss tdi dohyetify pSyhatiedtides Al m
Arbor)_in flasks, bott|es or ,re?c or cultures, Mcrocarrier beads are snall
WO 2010/ 04388 PROTICIRSS 6181 625590 Ps(f;'#l)e"f’ ods ell krowmidhe it (a@oreXeneni crons i n
di amet er) yhh@t i ur : | per
vol une of Cféﬁ%ﬁpfgﬂrlil?g‘? 'a ﬂ%%ﬁ%ﬁ%%lpgggﬁg?ﬁg%eﬂ}{gpg %gﬁ&(ﬂ &@né'cflqg r(#tgg{]tg%gl ude
mor e t hang@etiginhdtéreal suihcasonfwenze RNFeaddingrabspiedinmgsgr eat er t han 8000 square
centinete rowh surface. .For conmerci roduyction of viruses, e.g.,
for vacci L@GBI ggﬁ@%,\qnb%?y#‘? 11}V§“*6?$§r$‘ﬂ§§7‘?‘85‘?%ﬁ6’ iy rasaanences selectsy a

bi or eact Ofroflf thb& gTREH Rrein B : i I : under 1
liter to i I’(l) excesgswof {%18 [ tags?g(;,eq{es%.ﬁ{ﬁa/ﬁ%fg%h%%{?&elgcg:%ﬂé&d(‘l@%é;?ﬁ@gt

M nnel@nksequrnges (suBk ab tootherastenizs additonabsuaisnw CikflSeizehadcbiding Bdirecmipredl) ) ;

| abor at or ngd.c rgial scale hioreactgrs fromB. Braun Biotech.

| nt er nat i gor?glpg C%&l%aﬁﬂ OBy %e'? 8tﬂr,e?q%quqnﬁ{oagﬁe,nts@8pﬁﬁwyye Prebesosudeseribid: di ess
of the cubbdiiepars Qtilp®l toisBreBRIbradiesbff &GrasiBR pEstiudls ok BRnEUVHAPolyria¥RBEARN. 1t
is inportant that the cultures be maintained at an appropriaté tenperature,
t o i nsur e(igh.foxpressien Huegoeengeopmicliatiesh tmideatify/clmes us bohida sequenedsl uenza

Vi rus usi : ratLise. t .ti ..pl 1d systaps (see, e.q.
Vit Pl RS G S ABRARE o donsl B3R foqbtiah Berety g fgh of
Appl i tat i thesdNdent/dA2Guehioés’ cahiteade ot afierprabos, B0RdingPas oARR bCairdag No.
1510/ 423,82%, {f?igi?ed,April 25, 2003, and U.S. Application No. 60/574, 117,
tiled MayPwRes gsagribeeheyedt will be paderdend thatgaeddigien te suchahysieal nagtbods
Typi cal |y ) . j F . r. dewi Qr nsi ng
and mai i 2 oraEh Rl odmlrer kPR bloRRGl e Bpre AR Y B S e
sol ut i on, sdqeencerpihmyagy search alporichnd)and thedikeprapalsatbensed foradentifiding edlsted t

| evel duri t he propriate period (e.g., virus replication, etc.).

20[ 0085] Pﬂg’é‘&@t@ﬁﬁ%{éﬂ‘éﬁﬁt s herein (e.g., wherein reassorted viruses are
to bexpr ofeesOThe %bése&'}'ﬁ@ﬁﬁleﬂﬁbn"aﬁgb%i%ﬁlaﬁﬁﬁ%&ﬁlsfop P tin 'tﬁg ﬂeg'édcli“liﬁ'& for
genone segnents are introduced (e.g., tra.nsfeeted) Int o8t cer s

accor di ngdetermiping dlksidewtity ok mdlmenzapalyreickotiforinicells, tiskues ogothet tdolokirgbus
potym cleoticles into eukaryolic cells, ingludin . g.,. cal.ci um phosphat e
CO- preci _f)ainfpg?% ((Sgrg," a_é}aéaﬁtwaéhéf 3’?‘%“8&‘?* ]ﬁY%gele ?rgggpg}?; ﬁﬁ%’ﬁ?ﬁ*’é@f thsrnvegytign
transfectalemammlpﬁtimdn@hy@hﬁineevﬂef&%Bﬁﬁ&ogi@ﬂ SARAGERIER as FOfibjEA 8R!, &
vect ors, %I asm ds, can be transthcted into host cells, "such”as COS

cel I's, oLl $echiror gendpl syaterbisucioss adured @YU3Tmpls) has aed ekBEBKd twlor s,
e RIS RLAR B RANAE e ERRE PP et ShleBbE b o r e

the manhufacturer s Tnstructions il . d viruses,

et c. Thushybridizsien eﬁmmblecte@Pﬂib@Xd) patyshalcdtided 8righatgRch (&Fﬁ}ls@[atécﬁfrbrﬁ} fheduced
into a popul ation of host cells 30with approximately 2 ill of TranslT-LT1
di | uted ipologiral spmpleipimpdel sestem apingdicatyeioh xpesirgrtsnirindeciion with theavirusol une

Cemer at W ar A8 e oo e FRAE oM AT IS0 DA of ot um . The

t r ansf ect j0064]nit xtilibe apisrecidide that prabealctigs is iafhdreed By chetiiRnédd dppliddtncul t ur ed

as deﬁ)cr [ Ped vi a V\Q 2010/ 093537PCT/ US2010/ 022970 . _
or example, where several allele-specific probe-target interactions are to be detected in a

single assay, ¢.g., on a single DNA chip, it is desirable to have similar melting temperatures
for all of the probes. Accordingly, the lengths of the probes are adjusted so that the melting

temperatures for all of the probes on the array are closely similar (it will be appreciated that
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ot her nethods well known to those skilled in the art. Accordingly, for the
production of reconbinant or reassortant viruses in cell culture, vectors

i ncor por agpngioadedy7of the 8 genonme segnents, (P132, N LpBfyushHoodde7dNS, HA
and NA, e.g., of the invention) are m xed with approximtely 20 ul

Trans1T- LiferlreAdndth @t f8ededt profel e fetliddSto a%%b@mﬁhﬂtwulmg WRegONt ai ni ng
mediumis replaced prior to transfection wwth serumftree nedium e.g.,

Opt i - MEMdifferanibrobesuiaaie different GC eorfienis)s Alfloogs neltingdemperiatpes is,a primary

el ectroporat.i.on.can be enployed to jntroduce such C S ihcorporating
i 1| uens #GuHEAST Bgeht St Sah BeloBL RSPV dled ARG ALRPHBBEC: o <

i ncor por ajoh§ielcBn,| suth He s tifg AEaihfpkiuen 28 fBomplerfnfikiey dra@e &kty i ntroduced
into Vero cells 10 using el ectroporati on according to the follow ng

pr ocedur 0065 Yrdtass, Pramptesxinfelairgssondys@esVer o cell's, e.g., grown in

(789 ar 0RO REEh Tl AN RSy Whdshul e Rh AT SRR

cuvette. thypslyudiRatidegeqittcefdebidbet hein usionétritps dpdioRdlyinciude agesgor,t o
the cells in the cuyette, which is then m xed%gsently_ by t appi ng.
El ect r opdPREFaBIPIE @ BrhEWTRG AdaEH @ B 1abacerh Atifistl ghiamogome BAGYt i ons

.g., Bi P, [ M i >t ed t
500 vl t 5 G8 EGaI dbERisoble (hAQ), FREM sARGFoe g b e FPLARNAEITY e
cel | 40ar sscqenicasast thy ingemidny clgappmpgisiagdnppHEBRIIDENOL ly 315,77, nasiduee89-1063 owi ng

| ect i 0. 7. m NEM wi % I dded, di tly t tte.
A R
culture dingheg@R QUSB-WQZSZ%F@EQ?ﬁW%%?%-suﬂ_&%u&ié\é@ﬁér&ﬂe‘éc.mlB@& fSerf@cover

any renmaining cells and the wash suspension’is divided between the two
wel | s. Fiinalfowaird mereiversappemationat kdirgx8npley tht inseffbdpadghidedide cathmwludaeubat ed

o co o aLRoRTR Ao bR0 M s BBl RO ey 2> "
expr assi gR1ENSk8Bo sctibiteRof the idlenhas S e YiodMRent GBE cHstrubt thitE&d. | n

cases where an adenovirus is used as an expression vector, a coding
sequence dompsipes tegelhioyy sdqyencss, ineludinanfoneeamnle ragomptensaerably iiked i@l at i on

conpl ex consi sti of the |late pronoter and triparti | I uence.
nser ¢ ononienEt a8 bulbfs ot i i B aRhiro bt Bt Bun S ERSs SERFY
resul t i nh@art\dndbtecommusiatigpabiladlaf expressing the pol ypeptides of

interest in infected host cells (Logan and Shenk (1984) Proc Nati Acad Sci
3081: 365908&H ohhe nofynualgptidesof the prscdt Myentsm @absiednded ig gay ongoh heariedy | s

sarc v . C :

el a o2p e RERaGRing AP Br FRELLRNAERERIR, FAThARdE oy
its abil igeptide) capdsdiat protihets éxpr 2 hanagplatinit hed/onserineididaegmelrcels obthet o
process the expressed protein_in the desired fashion. Fuch WO

50101 0938BVBERD S HETSBBIIRTORDA P Yeieg ogiderchiomsgineh AORSRIGRRSOmB Anda

not i ted ¢ fheRCHNA §lghOibes 2L PRIWaaTLUT.SVHOY 63 AblSMidsPhieRRIN Y] ati on,

l'i pidation and acyl at’ion. Post -transl ational processing, which cl eaves a
pr ecur sorbatwpwirisy tyeasaplasmidsgvdotrsierifedtfoem pombisatonsof plasetidsrnd phagor t ant

| ocaPPon SN AN R HaaRet 8 Yeckhia Aoiirkbte Lt iy e SRy B Fln
Di f krent Jaesd-ags6tih@d el réSovildBes dablHanyBith&S(c.g., pCDL). Any vector that is
capable of introducing genetic material into a cell, and, if replication is desired, which is
replicable in the relevant host can be used.
[0068] In an expression vector, the HA and/or NA polynucleotide sequence of interest is
30  physically arranged in proximity and orientation to an appropriate transcription control
sequence (e.g., promoter, and optionally, one or more enhancers) to direct mRNA synthesis.
That is, the polynucleotide sequence of interest is operably linked to an appropriate

transcription control sequence. Examples of such promoters include: LTR or SV40
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MDCK, 293, 293T, COS7, etc. have specific cellular machinery and
characteristic nmechanisns for such post-translational activities and can be
chosen t ovemso10e93she correct nodification and processi ngp@fiuddoe/@asient

i ntroduced, foreign protein, [0089] For long-term high-yield production of
r econbi naptontel € A 1RO SOEE Prddoterd phdpaViBdalBSHEFRAY SRS h @ PesHsEsDY, t he
pol ynucl eoti des of the invention, stable expression systens are optionally
used. For kegunis @ntrebexpressigaof cenes in prokayyote of eikagyopiscplieern theie vishiseshe

i nvention tr.a i i V. .s that contain.viral

or' gi ns._ ol VRS BB A o 0 BRI RE L B B it BRI iR e
mar ker gemrenschptioreafinfilienza fvirh$ gaMong scp@entst IockRin @ibsfimbRe, tuect or, cells

are allowed to %rqwfor 1-2 da%s in an_enriched nedi a before they are

swi t ched PHoRssdeYwsd CMEY) BNAT¢rpepdang B\ Bolymsease 8| (Ret Hhpemetsriebtilized; o
confer regtsk; ] 1 e ecovery
o col 15 THatRaE g JobREFakhELondiital bR SITHAE RO GBI RS

resi st ant whichnpducofRNA dlahscriptiom sfider tecspeeified comlitjons, clanitivegpetifiettisiuzg be

cell type, .,can be prol.iferated using tissue culture techniques appropriate
to the ceF?lfst %@?er%@m 6‘1@%@@ T G2 ¢ RUIPRIY IPRSEPTS#TE 13V 3t lablFe PEEAT Rfe
sequence RPREA R60:d; y&es% ki - ' i ' .cul tured
under conditions su?{%glﬁl e Tg!ﬁlﬁ?ﬁ@ﬁ%&gﬁ%%@ﬁ%ﬁﬁ%ﬁ ’ ?g{g%%rﬂ;agﬁkﬁgsgncoded
prot elkh f promatesh bbeivet diom thtlgenarets of apiml@sd hngas airdsep ot wlersuclaprdmotasr t ed,

isolated angd/or purifjed. T rotein or. fragnment thereof. produced by a

r econbi nafit t?lg 8?171{%35}15 Gggg@%g&r@) l,mmfi‘péﬂﬁmﬁgm‘\%alefﬁlltﬁs?i?{oﬁﬁrﬁ%liOlyoma Virus,

i ntracel | w@Sinian ¢aReno(SMNarddRRris8IHARERaIREBo@rs, MEREAALDSrHRAG f usi on
proteins encodi ng a menbrane retention signal or the like) anhd/or the
vect or us&¢ludpoogone maprebers.ahe petocromstes,ammagegledinhig ptosnatére, heat-shock

pol ynucl e?ltoiﬁggesrs,%fndtﬂ?eelﬂ% nvention can al so be produced in non-animl cells

such as pta yeas eUngi, bacteria and the like. In addition to

Sanbr Dok, [0BF0PEransdtthtibn $¢E1Rlonaldy Incidadddby iblefudink SinlcBRACEH RYusRt! EaHdddefse can
be 30 found in Pa)(lne et al. (1992) Plant Cell and Tissue Culture in Liquid
Syst ems JHKAYNYAlBhertgaas 10-5A¢ bp.NasweoriaglDNAelenmatitbptgpcaigcomaen withs (eds. )
(1995) PI L. Ti . ; ntal Met.ho Spri nger
Lab. Vanual omgsF o inefdsdS B, At e RGRHENE Blen' (801188 FromP

20LQ 0935aRaELkIS2Eke (ARG biNeslasyse Jalbuanid, Aphafet@itotelia ks inselis), IndThe
Handbook of M crobji o| ogi cahﬁl\/edi a (1993) CRC Press, Boca Raton, FL. [00921
In bact er PARDOVS celiyiruses ke grhageeroan be srlicsd infe dheoyestos aha pesitien &eor dito
depenglj NOiLd R i - : npl e,
when | ar gequia%ﬁ(%li i‘fége‘é‘?‘ th&g%ﬁ%ﬁég{lisg}gﬁ%aﬁg ésggénggttagglﬁﬂg;?(;e%lf 'I:)g(?%&)réllgeded for
t he produ€ymoailypfhegmombiediaed if desit¢dndditibae] tdhsceiption cglent@gabqexpssessi on of
fusion prqteins that. are readil urified are favorahly enpl oyed. Such
vectors i%W%@,OpHHPZGa‘FXé’“?%‘PnI“? ﬁiet 8t ¢4 yReinto Wiisk thedisigrolegowsPNAGS ¢hi ng

and expr essin@BdYRE (9friSH aD (ER4BLESERP ro%ﬁté@h%ﬁgg%oﬁ hiDn ?}Jﬁ&@ ReffitsCOdi Ng

sequence of interest, e.g., sequences conprising t ound herern, etc.,
can be | iBuebkdell Biffert20el 20ea; KriegBr at 4lr @ARO W ssemble gfientumesers qrrotbeers, and

Fesi dies. WORueat ST SR P TR e et Mo fndn et G851 2D
gal act osi Opgénallysthe Brpliedean; al PEINMEEE ﬁf)@sohl\é%andilﬁ%g@@ & aAG KB FibbbARD) - 1
Bi ol Chem 264:5503-5509): pET vectors (Novagen, dison W); and the liKke.

Si ni | ar | yentyrpite kRESD et traulatinninitistioves ecrevi si ae a nunber of vectors

cont ai ni n ' ' Il iblecl moter,s such as al pha.factor,
ol conol 97 BB Sotloy e Bt ARl eC P BPRIREGHS R F he faRi e Ths
expr essi owrminatiecsSrans@iptio\an 8 \W6r, stabtiezikititie RERIN AL Rfchas apotadE@itiodtsitelor ,
(19873); Met hods i n Enzynol ogy 153: 516- 544, )
0 aterminator sequence. Suchsequences are commonly available from the 5' and,
occasionally 3', untranslated regions of eukaryotic or viral DNAs or cDNAs. In one

embodiment, the SV40 polyadenylation signal sequences can provide a bi-directional
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Nucl ei ¢ Acid Hybridization 70100931 Conparative hybridization can be used
to identify nucleic acids (e.g., SEQID NO!, 3, 5, 7, residues 89-4063 of
SEQ | D N&Ho.20102®Bspes 1064-1729 of SEQ ID NO 1, residuepc88516682070 SEQNG 5
and residues 1063-1728 of SEQ ID NGO 5) of the invention, including

conser vatdotgadeaylhddd @RshAfinfiiéatmsaitids oFf(+)f fnd WAlrﬁxﬂecuTésl flor @Epar ati ve
hybridi zation method is a preferred nethod of di sti ngui shing nucl ei c acids

of the i Redhpiometer initiating repbention gf get(-riienévisalgsng@emhi ch hybri di ze to the
nucl ei ¢ 3@[)?@ 18%8{1%%8 nt & %d%kgve’ tl{erég( s QI? Ve gr%r §{1Shal1'19q&¥1u@ (r%% or

ul tra-hi ra Ul string nc con of the

i nvent i omorexakplabk rﬂérkaigkhemﬂdqir@hde aphdﬁ)tym@tmd &)rtsbké&ﬁ)ﬂmﬂti‘hnmﬁned hast f ew
silent or conservative nucleic aC| d substitutions as cqgonpared to a given
nucl ePc 6ilg 18 édﬂl@%@ 2909 Dryyiwpsix listeds markegietuch a%ﬂ@vém&&ilta reductase of t o

speci fi cq{eloxl\xg?ﬁl% i atrgs aBl‘e%F§é;é{:?1|ﬁﬁlltgelﬂ§ t\@fykgﬁ g &lﬁngbrl di zes at | east

one- hal f e probe as e per mat ched conpl enentary
target, i[0873] Thet\kectmr sogaming the apjrepriatapolynatledtriestquenee meddcritedrabgye, as

hybri di zati on of the probe and target under condition whi ¢ rfectly
mat ched FSOHA! 25D a?WP@%@S’S%“?P’G&%‘%@?@EW%?@% 51?36’ 4}8‘8’8 F;“o“

mat ched g@l g{ﬁﬁ Wrds@iof OF bﬁr&eﬁa vaﬁﬂ@{hetv%c% qhd ﬁi%ﬁﬁnhﬁh kS at |east

about 5x-1 as t at observed for zation to any of the
unnatléh edreplma@tm lbadbml@eh\s; inatsst frEQEa8Y itNuidl tEI desiadild® 1'nt19¢11rqedhfm 'fnttwh en they

of ol |- ahePHRLEF sl By ertist SR RS PR S AT el ROR HE s Bsinéng, =

sol vent  eyelidputibse BRSGra&kRaki ng and the Iike. Numerous protocols for
nucl eic acid hybridization are well known in the art. An extensive guide to
t he hybril@0724t sad\esolflbewiﬁﬂee\rh@r@med%lagdﬁ\b%mqupmemhp@gem (g8 pmbadigrcatsor y

Techni ques iLn Bi och and . Mol Bi ol,Q br| di LAl ON, W Nucl ei c
Aci d Probé8 bﬁzﬁ?’fnpnﬁ a‘?ﬁ‘tlélp%%smlﬁllgy v (i/\}ncﬁlasprfiﬁg%/c &8 f’ijeg,“%i zation and
t he gbratggplicafioMes. &02428¢70d, ﬁlreabmaﬁsayszom;(&i/smuﬂr ﬁldHEMIa)YM IQ)()04 as wel |
as i n Ausubel , Sanbr ook

E g0l ne- (G558 2BoR i Psiad, 2003RE0 S5 98 Hed Do a2 ges LB JMREEA ot or o
Engl and, d Probes 2
RE pr esE 12080 rd (AR M0 whRh BRI GARY ifrenbO AR, PEEPES
2) provi cbaaﬁhpteapiefermd etxbfessym tvémsns&f tlieaheéntmg mclﬁttbebemtré oot lanitkd to,

i nc] udi .ng ol i gonuci coti des.

quanti fi catl on of , ég %6% rl
exanpl e OfECOry SHYERID &agfﬁ.lrpmra%rﬂ HK! EBHAROT BHINCRGSS ORYESHITH MSIRE PR the pol I
Conp'z@”e%arp\sln !)Srgﬁ.t%rsg‘r%héj%olv)ﬁ mﬁtﬁ\s&rgp&&n’t% AG epﬂpN%pzAtciadsme@es' dues

on a filter ern blot is % formal tn wth ngo
heparin a]t99a,221 3607 hISQﬂ@ZQMBW(h"I\kamaon ebdi, Rgoc MNatli AdadbFei. &idey Wt .

exanpl e qf¢ SL51 PO 1RSI Tbbd H679; and US20030035814). The reassortants
produced can include the HA and NA genes arranged with the 6 other influenza genes from
the A/Ann Arbor/6/60 donor strain (and/or derivatives and modifications thereof), the PR8
25  donor strain backbone, the A/Leningrad/17 donor strain backbone, etc. Other backbone
strains are described, for example, in 20040137013 and 20030147916, which are
incorporated by reference herein.
[0075] Additional Expression Elements
[0076] Most commonly, the genome segment encoding the influenza virus HA and/or NA
30 protein includes any additional sequences necessary for its expression, including translation
into a functional viral protein. In other situations, a minigene, or other artificial construct
encoding the viral proteins, e.g., an HA and/or NA protein, can be employed. Again, in

such case, it is often desirable to include specific initiation signals that aid in the efficient
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20 conmprises a 0.2x SSC wash at 65C for 15 m nutes (see, Sanbrook, ultra
for a description of SSC buffer and other nucleic acid hybridization

par anet er 3§O 2@PP2331 he hi gh stringency wash is preceded Hyr/es2omm23emi ngency
wash to renove background probe signal. An exanple |ow stringency wash is
2x SSC at trdfihatfonrof e Instérologsus dodirgesegiictice. Th&seGhmhlsican hrleR, &85 e ATG5x (or
hi gher) than that observed for an unrel ated probe in_ the particul ar

25hybri di Z4H3tm °3§%%1§m{ Hopcent WUkt cl9 Brutsiiraaslapenefthe eptyrs insgitzei on.

[ 0097] Aft.ef LW Zat d ) LAdi q]?‘lﬁl i i .enoved by a
series of hﬁv\ga}stﬁiél%? Hﬁléqgéte?%agéﬂleﬁg))égg,?&ﬁ C c%lﬁgtegatglgjtggleg\gﬁéglg)égﬁﬁ'i ng upon

t he desi r Edogensus transciiponst clemgets ayd imdistiongodamdiah be 0§ veréoug originssbaty hi gher

salt apnd | ower t ratu Lhcrease sensjtivity, but can produce

nonspe ifpﬁmﬂﬁ?fgg‘gﬁ‘?‘?oﬁﬁé? IF4a08y 8 G"H‘i?ﬁj’r?nﬁ%kﬁPme‘gwg?}ﬂ&l%c.l“%@l-ﬁ)%her
stri ngencymwghéﬁ?ngt@t&he cmg%gmllgms%_ salt and hi gher tenperature that
is closer to the Ta | ower the ‘background signal, typically with primarily

the speci {0057k fgiesired; polynnéleefide Segyenadssmeodiag hdditionl egmessediklesrents] suvh eds. |
Mol ecul ar _Bi.onet hods Handbaok umana Press, Inc.. 19 . WO

2010/ 09355 e KBRS 0555 700 ["gg’@%aﬁ%’ﬂ PIGRTES: %’;9‘6&‘? aj?‘)z%?ﬂ bnGeyRerated

condi ti ongto the viebt®r, W8dIB in-RhmB Wilh&h& p@Ghik1dDHAE sélj 2 Atd AMnRYRE I JTR kS &UCh

as Sout hern and northern hybridizations”are sequence dependent, and are
di f f et®nt PelxpRNtidgicxpression togrdesireshertintaa copnartmentemembrane axtosgesiclle, ayid de t o

the hybri gi | | el c ids.i;s f.ound in.Tijsse 993),..supra, and
in Hames gfﬁéc@h%)%g?pﬁfsd,c@g&gﬁép tfa%@? g ?r%%smlc ARAST PB}"-Z{%hec?ﬁﬁﬁﬁ%“r\ﬁé%%lac gﬁ’l’fﬁti ons
can easi | yeqhenddeterkion@do eligge bf sall adfiddludiecicash 1daled RbEd&S bbandiRy
exanple, in determning highly stringent hybridization and wash conditi ons,
t he hybr i BFSADE SPAUSREPSIRSh NBYpTi losabipationrseqeanaey BR fptantier sigsals, (e.g., by

i ncreasi ng,; -af . i t i Lnecr easi det er gent
concent r aft s SAEh RS R M 10CARARRY P oSt B2 B s “sen
as 10f5or nabnsferisaqueheesn@GBi asihoatdqoences), wadsthy likenti | a sel ected set of
criteria j For exanpl e, the hybridization and wash conditigns are

gr adual | yl@ﬁ@fé’ﬁ&b‘rﬂﬁﬁlggaﬁﬁP%'BBeHﬂdﬁ&&C‘{dédé?yﬁé}ohé’@ﬂe9h¢ﬁ‘a%eﬁﬁ@tfe of the

conpl enmenj, ] oW S 4 ' : ESe: | j S: t 5x as

i gh as Ty inas Aot dtiond! GRRlath BRI GABHLR sy b trol BT g
target. [cfio@hcy of trewktiah., Thessisipnals cawinthidegce.gabtn ATE inittatios @sdor?and( or

hi gher, e.qg. t least 5 0x,. 20x, 1550x, 100x, or re) than that

obser ved. a(g%drengﬁqﬂﬂ’rcgf’é’flgﬁlséf GHeniclf- JRsoms cases 5?"%@%‘2%&%@%@3 ay

i ndi czg esmdRkA1el bOFhrethosbrsN 8&drhdrs M¥RKING 2R ' at ol gast

stri ngentmhybri di zat i on betwgggrll t%/vp %gg%enceis@:kﬁq‘ﬁ%gg{gh@;?ﬁlgf é'gﬁg present
i nvent i onPolyelicieetide sequicnes afdhg/ingentiomg e gt, s 0t the abqusieds|hardin)ya trapslatiop. , t he

11 uel eic. acids of th resent inventjon provided in the sequence |istings
her ei n. 9](5@%1]85 ff’é(\?eﬂr@_ agfforcfaﬁ?jjesﬁﬂ“enc?%kﬂeflgﬁe us eéile‘PE’c ‘éapﬂrgPrL’)_ Cequal to

t he t her nadprésgioh ive@oPsiniltadcbidbly fvath the palyhhdlettRte sBiiRREe oflidfrdsk. (nSsukhe
tenperature (under defined ionic strength and at which 50% of the test

sequence $ie% péditiennl frgndatinaa} eantol sigpals freqneptlp bes. noreequirad  Howgowein agsest he
. ; ' o { ® hvbri i sal d o
Pondi ) onat&? ShBrk ndIfRHAs toting Kbk SHAIST Iner AR baat bBRE 2050 ¢ ¢

sequence tdnshitional control signals, including, e.g., an ATG initiation codon is often provided for

expression of the relevant sequence. The initiation codon is put in the correct reading frame
to ensure transcription of the polynucleotide sequence of interest. Exogenous
transcriptional elements and initiation codons can be of various origins, both natural and

30  synthetic. The efficiency of expression can be enhanced by the inclusion of enhancers
appropriate to the cell system in use (see, e.g., Scharf D. et al. (1994) Results Probl Cell
Differ 20:125-62; Bittner et al. (1987) Methods in Enzymol 153:516-544).
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25defined ionic strength and pH (as noted bel ow, highly stringent
conditions can also be referred to in conparative terns). Target sequences
t hat are wbQoesnlwsssel ated or identical to the nucl eoti depeeqser100220f0
interest (e.g., "probe") can be identified under stringent or highly

st ri ngentprs@nigioh bP ASomb@MABR! vigds' | ngency conditions are appropriate for
sequences that are |ess conplenentary. 30[ 01011 "Utra hi gh-stringency"
hybri di zd00BH I‘éngativmstmnddﬁﬁkt\fms@ can oc ghisalnenginasked and reeavieredaning aof
hybridi zati on.and wash condi tions .are incr ty ' noi se
Pt ot or e SRR SRR P ORI e oy SO PR PR RE  T Ger
nucl ei ¢ afidtlod wadbriginast apblisd &Serggiitiﬁ&r asluehat viel gedoned (Loytjdybal divgayion to
any unmatched target nucleic acids. A W) 20101093537PCPUS2010/ 022970

targef nifedllei%] Hor b IdhEegmigf sl i( 7993 Braco NatlpAeade SA Lt 6Soddt) and, with

i gnal i ' ot | e haty af . mat ched
conp eredP S SEesPhlf aBlidt o aRARL ARGy BF 1 eriey il sbiiEBRhcE Bpivg™! che
ul t r a- hi gtrasd RINAgeingsgs,eon diabie (SchnflD 8052 ] (1094 )ANBIONT. 1B gl BSt4208 &8V or  hi ghl y

cond T orbaveneti) B4 Zaes. MicResdseh LSk B e g Pl st ddisy RidiekEased
Lg., byi i uea. i Hryh :
(e.g Yt 5‘2@22@? M8 £11 773 4F84 ,ﬁﬁ&&?ﬁss'v{}ﬁse Gt n&oé‘é}ﬁé@ﬁ(rl%p%\hﬂoﬂ%?as' ng

r
detergent c Tatiton and/ or I ncreas concentration of organic
sol vdft s,1266:dA7 Bs hfumempamindeenzanvitus éHbfforah &t Batdrme (039 WAsWXol. Ght3272a

condi t1 o b Sutgh shtlal 10971 Lok 23S o Sh Sy uble S8k biers VERleedna diomr o
pol 3nmucl egh.denine AHERGRS vRhs (MR UBNIREUD) JEVEel. 758 AVENEHS 2 SeHALTH s
subsequences sel ected fromthose given herern (e.g SEQ'iD NO'1, 3, 5, 7,

resi dues (Bekk06B (101 5ROC| Batichdad. BeisUSARS: 56825342 Katd ctSHEQ! 9T5)1GBnes to

andl or - cdmPaniRe ) poryieruoe M L8R SR Mg FHR R chea

conplignens grodub@indRitn£aagais f&om@ri@iﬁ? ied A s N A osgueh&ds B tHRrigvatiofdr € nucl eic
aci d sequences or, subsequences selected fromthose given herein and/or

conpl enerfteapsprign! ipflueniza giruers Psedpgedh aecording ioewich magjads age alsombepturgofihe se

i hat_ | [ [ - hi gh
e that | gbuRodeseB RhoRlniBiah VBRCKrtpig Sty e pORE GRS BlaBE ™ O
(e. 9., arppdpeptiddsedticdavariguence conpri sing one or nore sequences ofr

subsequences sel ected from known i nfluenza 20sequences present in public
dat abases such as GenBank at the time of filing, and/or conplenentary

pol ypycl @qﬂ@ﬁﬁg?ﬁ?ﬁgﬁgsﬁ&eﬁgﬂ), as desired, [0103] Using the
[

poi ynucl eoti des o nvention, or subsequences thereof, novel target
nucl ei ¢ 46080 Theprizenobyaitivedisogtletes tahopt cellutbitaire inoduseddtrensdbswl, a f eat ur e

of the invention, For exanple, such t et nucleig¢. acids j.ncl ude sequences
t hat hybrt’l’aﬁ}?tlfgn?ﬂm%?a@fet"f With VECIRER qfﬁ%%’é“’f’ 108, ﬁﬁ@r‘%ﬂs“f’é}%?ﬁl eoti de probe
correspo %iywpﬁ&s%@maﬁvémﬁnmglrymiﬁaﬁ itéztﬁﬁl\llgaéls. tEnest bakané %&féﬁceﬁl ., SEQID

NO 1, 3, 5,77, residues 89-1063 of SEQ ID , .residues 1064-1729 of SEQ
| D NO 1, engiveeraé§i.83rangéreds trapsformpd NOrsnségsted) @gihdiieestor0Bgh 27 28exifressPO | D

NO 5 [0104] Sim larl even hi.gher levels of stringgn term ned
by oPadustrgh a0 iasedon AhBeRER oy &R fecaib b IRER Rt Bl PERERLE [he
rel evant vivabpdreltizad plge ass aFxarisles eXappdRiatd HPs@sion hvdts Glthidecbditdriangency of
hybri di zati on and wash conditions are increased until the signal to noise

ratio forcelssuehnip lbfcolin®rereeces.and Relmraiele Sphynyrireranga A, s¥disar y
target nugl el Comsde chriivittael BRRla prdtdris2s NS porPOibssdor RAOK Ofs fHRA §s 8S

Drosophila and Spodoptera frugiperda.

30 [0081] Most commonly, mammalian cells are used to culture the HA and NA molecules of
the invention. Suitable host cells for the replication of influenza virus include, e.g., Vero
cells, BHK cells, MDCK cells, 293 cells and COS cells, including 293T cells, COS7 cells or
the like. Commonly, co-cultures including two of the above cell lines, e¢.g., MDCK cells
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WO 2010/ 093537PCTI US20101022970 hi gh as that observed for hybridization any
unmat ched target nucleic acids. The particular signal will depend on the

| abel usedO m10/Me353%kl evant assay, e.g., a fluorescent | agalys2e10/022970
calorinetric label, a radioactive |abel, or the like. A target nucleic acid
whi ch, hybid éitlE:ES93"D016COSQbHS aradaplsiea lat £ outid] ¢&. FQBSI :1WMotifhpeoveStgltatioh 0 noi se
rati o of a{ | east_one-hal f_that of the perfectly matched conpl enentary
target nué ficiqucy c Typirallys sl are cWivser i0a standayst eowamerqé pultire medivn, sucthiasgh

stri ngenchyfRe B’ hﬁgﬁaearﬂggerfrrn?b e Jupgl%ﬂ{eﬁ d% htéaﬁldl geégmq%?em{ 1%}9&1

Nucl ei ¢ acids that do not I ze eac ringen
condi t i onscramg, o in $drumlﬁrstrmdmmj ungder dmrtmllecahumidntyhﬁd plﬂz)cpﬁqutrd&@n Whiable t hey

d bstanti al | . Th f
nucl ei % afdrgiate @%&%@ﬁw?ﬁgeﬁi(ﬁ&xﬁéﬁm%%ﬁ 0068 Jehe CREgnls A t ot by
t he genet jedh@fintdikLARibidHO 0 MBverVBgitSrid fgsgi;tﬁ&llg{ F olgl Cgﬁﬁuétgs of

Interest [01071 Ceneral texts i ch descri

t echni quesnd/mddhioaalena@gm,(sad:h & It-glultehmnp,rsedmm pymvaetronrgssetiahammoc| oni ng,
mut ati on, ‘ﬁlé‘ﬂi ndthellke ncl ude Berg 15 and Kinmel, Quide to
Mol ecul ar 24¢fpAf ﬁ %fB%TES toyEPRStstayGralls Lyqreh g?ra%FﬁfH;é’ a8 rARsiud

Press, |n&ercaﬁ@@th&cﬁg&dtgé&gerger) Sanbrook et al., Mlecular Aoning - A
Labor at ory Mahual (3rd Vol . 1-3, Cold Spring Harbor Laboratory, Cold

Spri nt) Hal1982] Thleemg‘ﬂmekqd 1@@0@11(; bﬁahebcﬂtnkécb mauodvéﬁﬂuondnmtrliémmdial mmodified as
Mol ecul ar _Bi ol 09 Ausubel Current col S, j oi nt

vent ure bEIRAEH ‘%’f"é éﬂtévalgf}% PTORRtRS: sg&pﬂgg%trp%&%t@anf% er amgpld e WP & Sons,
Inc., (supslRupeiias séqueRsgh TROBglturt cAMBHARS such H8 etrﬁﬁltes?ﬁ ﬁ"tﬁ@lﬁm are

mut agene3| s, the use of -vectors, pronoters and nam evant "topics
related t b’plcellg those previpaslyruacd with dife Ifalrwc@mmlrcel\ll/sehmed dorl expressibn,. anfl Gdill8]

Vi t f t d t.h t
nvent onte agfent RhARCRARYSn e Mo 8 ratertRES cidurnGpPhERE £ ol at e
HA ant¥ or FﬁH&]ﬂ@KE@QAP CultaRH Nnikel @éﬁsua mﬁlardﬂﬁusicytéwﬁlah@ FhRime), Wlfegrtl des
(e.g., HA and ecules as 1n SEQ I 8, residues 16-340 of

SEQ | D NG-88, Navs Yatkeand3ha refgeness csat}hmlmd)mer h@lpflxh teferenges 3ududs, ¢ SE@anD

are ot 1 {or DUl 35 Eiohhln, EARCW A AR o WOR abdtighle ™'

reconbi naltcnigubNg Bibtlidnhisthgind Md!ldthREBRESHS CHS CGutdfaBlocEanisa Wtk
tenpl ates, oli gonucl eoti de-direct ed 30 mut ag@‘?em S,

phosphor ot} Bien (fda Flssuenniamsiendage fidditionahtl aidferseardinaissineudapped dupl ex
DNA o5 t h?rol:édﬁ?es d?‘?gﬁfchﬁpg{t?rééﬂlﬁ %Ilﬁodﬁhgﬁgﬂn'ﬂ[ﬁgﬁﬂ% R9j lt” O%ag% c% repair,

nut agenesi s using repair I'Cci ent strains, res rlc i'on-$§e ‘'on and
restricti Mortpuet i (dQ%)d?rpduteioatojf Mﬂumﬁaa@en nesélsculmu&stfagﬂada&@lp&e;byaﬁm al
P

Ind o | PEehehapd e ) &

i ncl uded §Rich heinpsBs@Rd HeRME T it@ﬂxetlrclr:]tgtf ot lI }ﬁ@%g% E%B%h}t}lgﬁ&lnhﬂ arigin or t pbe

gui ded by known information of t tered
or nut at eptopedurasaidigtedtcthe prersgltrrmeauﬁh el;e react;ly, desemired¢krouglecputine e

conpay4 Sogxsr)enngXt%{igI? .'I:md3 wﬁlobergalrmlS eirt ose isaklllesc} ft: grrte Qi LS, glete:

[0083] Cells for production of influenza virus (e.g., having the HA and/or NA sequences of

the invention) can be cultured in serum-containing or serum free medium. In some cases,
e.g., for the preparation of purified viruses, it is typically desirable to grow the host cells in
serum free conditions. Cells can be cultured in small scale, e.g., less than 25 ml medium,
30  culture tubes or flasks or in large flasks with agitation, in rotator bottles, or on microcarrier
beads (¢.g., DEAE-Dextran microcarrier beads, such as Dormacell, Pfeifer & Langen;
Superbead, Flow Laboratories; styrene copolymer-tri-methylamine beads, such as Hillex,

SoloHill, Ann Arbor) in flasks, bottles or reactor cultures. Microcarrier beads are small
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5[ 0109] The above texts and exanpl es found herein describe these procedures
as well as the followi ng publications (and references cited within):

Si eber, eaWoabio/oodistrur e Bi ot echnol ogy, 19:456-460 (2000; pcrng2&t/oade7o
Approaches to DNA nut agenesi s: an overvi ew Anal Bi ochem 254(2): 157-178
(1997); Eg?h_&eﬂin%e ranfd ORULZ00aR1cSIR-ifl ufaﬁize&&yith@aﬂ‘éombmuargg@m@de%r@%ﬂg_ t he
phosphor ot hi oate nmet hod, Methods Mel Biel 57:369-374 (1996); 1; A. Loriner,
1. 10Pastagherenigsilegrewicpad yolae ofFell 3olmres Fon gomple ysinple liter afmagditp caNat ur e
370. 389-. 1994) . l.6. Pr. I D i J: for iLronnments,
Qurrent BSOS e 20 Buffioa gl CisE AR BRY s plust DR oo SRR PR &1 )
I epr essor@niintlery S rdithbuifdcs PR icomehdréitiSprodgdtion of viddsts 248); A yadclB88) ;

Fritz et al., digonucleotide-directed construction of nutations: a gapped
dupl ex Dmow@eedgrse)fmdﬁmbleeﬁezcy#m the pedlsdn p bipreactonar dfermentise| Bloreggtqrys Res
16: 6987- : Jitar LC. J I i ons
' the ganoad SO ia Yol o BlaePt tor (TR BEH SXON TR E O Y BB o
of nut at i(monids,Minketotka, Rdd); 16BS badFactdrd 883w Biadsaviek Scadifikh Bdaom,NJJpt al

synt hesi s and expression of a gene for fhe_a-subunit bovi.ne.r out er
segnent JaRRHRREY fsciaptrael o IREFRHPE %%Baﬂ@%@mﬁflntmeiw%é (B 4.

6361- 637%&9&%8})/[' . &I &efthant 5 Y-T Exonucl eases i n phosphor ot hi oat e- based
ol i gonucl eot | e-gll rected nutagenesis, Nucl Acids Res 16:791- 802 (1988);
Sayerl® et[0684], R&rdesd of feaiultuce wheaw,dyenany desicspisprott ¢f thatwrand mvantiomeg DNA

by reacti.on with restriction, endonucl eases in the presence, of ethigdi.u

by o de: 1§ FOBEAIREIGT MasH HUCRBE g e AT P RRB G EmporaiG, gimsite SEAGEHT

ol i gonuclgglvetleo et abiRGhtIHERS RASHrBnRNEhAVirds USRS Rinsperdvieiegendent Enzynel
154: 382-403 31987); Kramer & Fritz O igonucl eotidedirected construction of

nut at i onsnvltigplagapp eyktetop(ses eNAYIuNePlasusl $ysteem forthg Proguct@mot Ifirnga 987) ;

Aol s & NETEEN SRR N RS BleA Do def P 0T P R dron G, T g ©
Ver| ag, Baw4230828, {ilkQ8\pril 25UP003., aed Ua. AppRaqtiod N6 07| 107 filed didye245 pect hc

mut agenesi s W t hout phenotypic sel ection. Methods in Enzynol 154, 367-382
(1987): Z80fkhegingmftvirus splutiensier Bbtatign-etgol mricadby ascquiiieragenadhgmogiai np| e

ol at 6 O e 480} kAN R A BLLRE (R fferBu Qe calt EARAEH RN oy
mut agenesither sBlutiohslethpRIed fo Bstrt I8h the Egiptedas radelie driebetvdl dofihg Uee of

ol i gonucl eoti des to, gener ate | arge. deletions, Nucl Acids Res 14:
5115( 1986PPrEAHEKIP! (c.p0VIBALEPEGE937$5€)-T/ US2010/ 022970

a i gogucl [ﬁ@éég %@b&@%ﬁn@gﬁ%@é &rahr(éggme&ghea%ﬁw viriseR hASEbk $fodibed

Escherichia coil: a od for site-specific nutagenesis, ProC Nail Acad
Sci USA, f&ﬁnEdgﬂc_;nYSLmVegcl@Sﬁ\)qctdmkmy’mngénﬂuklsztaegenomn lnégmhemnitsoare gpftradesed i ct i on

Co ol | gortieaBhy aeedl PEaBH i aGueBBemeiipus Ve ApRHET iEdRfat uBRBLbESs "
(1986); MekdrslogbusolynucBBAASARGuRryBYE EQE;?H%EQF%I_EJgD RElci@phdphate co-
|

stabilizingtransition state of subtilisits, F rans. R Soc Lond A 317:
415- 423 (rrodpifationBdeeiraporetinShireinisctist, lippgties aad trangpitionamMpbeisngt in

TGt s L
13:  4431-ifAds{ dH8Duch & COEsdetls,| 2938tcells or édnmtgmdtienl 80COSr OB ECtlitand

MDCK cells, using the polyamine transfection reagent TransIT-LT1 (Mirus) according to

the manufacturer’s instructions in order to produce reassorted viruses, etc. Thus, in one

example, approximately 1 pg of each vector is introduced into a population of host cells

30  with approximately 2 pl of TransIT-LT1 diluted in 160 ul medium, preferably serum-free
medium, in a total volume of 200 ul. The DNA:transfection reagent mixtures are incubated
at room temperature for 45 minutes followed by addition of 800 pl of medium. The

transfection mixture is added to the host cells, and the cells are cultured as described via
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mut agenesi s by znicrostak 'shot-gun' gene synthesis, Nue! Acids Res 13:
3305-3316 (1985); Kunkel, Rapid and efficient site-specific nmulagenesgs

wi t hout pMamg/P93s3Bel ection, Proe Nad Acad Sci USA 82: 488/d9810(c2980) ;
Smith, In vitro nutagenesis, Ann Rev Genet 19:423-462(1985); Taylor et al.,
The use gbthbosipthodotvbil kaden totbsd killddNA theart. e&tdordih 9N foe Ryprediddalofons to
pr epare ni ck%g. DNA, Nucl Acids Res 11 8749-8764 (1985); Taylor et 15al.,
The rapi d'GEMEHRNT FricErortant yBntes Mbes!| edm, yedpsdnsamereiinmeichof Hiegh

f requency s t By - if N NG C b 6S - .13:  8765-8787
(1985) ; V&l 's eteggﬁgﬁt?!@ggég??’?‘ﬁ’u@g{ghiggi S: ag e f%%'i%gfntg gnrr@%ﬁ%%ﬁﬁg

gener at i omixdd with apppodmatel 20 ph$raasITdeT] sediraisfrted idRNRsB4118.1OpBdallyl 985) |
Kranmer_et al., The gapped dupl ex DNA approach to oft gonucl eotide-directed
nut at i dn SBHEGOREERIBE MediyR) 1s Agplaced maor %zt.ra@fs'&mowyb serugBiye MEdinnfes, et

al., Poin 1 1 4l - 879-887 (1984); Nanbiar et al., Total
synt hesi sbggﬂdﬁgmfi?ﬁgﬁgﬁbge%ﬁg 6(:% |r§'g fO the ribonucl ease S protein,

Sci ence 2HB86[LAUSEati B, o LABAYratidiobdree dnBoyddho ifdduoa medhartioge- di rect ed
mut a genesis cl DNA . fragnents cloned into M3 vectors, Methods in & no'

100: 468- SBECPREESE INHFHZZBIOBIE SSEBRRP L0 BP§t GBI T8 SEiaRle dplpgRidaigetors
mut agenesingoipotdtitg Wh JiflRhry Rr VEhRlALSB vails él%ffﬁ{/&hﬁg}tint%%gl%?@% Yerocll

procedure for the production of point nutations In”any ragnen ,SNut
Aci dslResusingeled8posB®0 acd@82y to Addbllowinglpratetiaicl $n briefirapproxifnatdie 5abidl e
met hods cgn_be . found in Metho j nz L 0 154, whi.ch als

descri bes.%ﬁlé)ecfeé}ls’ Cont'PErS" ng‘?&o@iﬂ%%s %&)‘W MEngpglﬁglemeg H‘”U’aqu(% fstal
nut agenesBgving 8B B atORsuspLRIASS 0l OPEMEM 8hd ﬁﬁ&&ﬂﬁsm ei&%@&mﬁon
O i uonucl eotides, e.g., for use in nmutagenesis of the present 1nvention,

e.g., nuteatvctig Bokntymaiciogsanof oftINAHA aanotiings ofNg tolSed id &kicdto theecilsinatht i on,
or alterin uch,. are typicall nt hesi zed chem cally according.to the
solid pha%@eﬁﬁ ﬁ‘b}saﬂf‘ﬁ%‘gixégtgf@f{t&%ﬁpﬁleﬁh crepiptigfets nsfomasd RosgEling@

Car ut {1 Sthe hRlthARANEA ink@ldion 28 20 iok82 Beh8 aisei 11 38 Crabitance

2010/ 093537PCDUS2010/ 022970 33%&% an ag??gng?ggel(s%nt e Cdbatitance EXlender 4 i n

Needham \Blubesunstied) &t308Ivolti9SD enicroFAridsiwitResimd @B thhBe Bkb8edn1 i3 ms¢d111. 1

I ddi ti tiall I | eoti de. t t andard

or dered 1 B Rg oy S B A SRSy de P Enole e M dl and

Certifi edelRQﬂ%@thioﬁ:@mﬂDMHM REHE(09% FB8SE A @RENy tothE ciF iRl TAEBENGRE Cene
oogenco(dot)con), ExpressGen Inc.

Co
(o Gt ) G B @0Vp oty oF Eplandnd Soeissugisrs fish cqmbiaingaml MMand
any o o 106 PR R e BE R PR BB e 08 (AR pesisiss O

any of a vari et sources,

pki mAcenediidiot betwekn thdvoBv BRI Gehit vSlunlens apfrowimatldy 3 BtrhDi T68641)sG9éhen BVA
Biornedicals Ltd. (U K. ), Bio.Synthesis, 10lnc., and nmany others. 101121

The pr eseieubatsgamdenepngdlings pemzssee fop vivelgrows, £g., aheproexjamatadngd3 eodpr i sing a

HA and/ or or other pobTeptide and/or polynucl eotide of the
i nvent i on?°%@?‘g%?e%§‘éjéﬁﬂ% NOS: SEQ ID NO1, 3, 5, 7, residues 89-1063 of SEQ

ID NO !, [0087|duesard6hanlic3Ocdfs, Shbnbd? oRtpresasi §RmsBirchA62irAlHa3&R | D NO. 5
and residues 1063-1728 of SEQ ID NO 5. Host cells are genetically

engi reer eXsieRsgean hepuibizedy r Ingcgsestyhens auedeaovirusis aprsras ensapropiiomvedier, gect or s
of this i j hi Ch . 1.ng. vectqgr..or an

oxpr soi o8 gfenctil SfhoRRN, Aned Blo &F @by RSB ol REN I cefhiex

pl asmi d, enbiatitgesf theatapronmots and triyeced 1@akysedative! Thertionrin @ nopetstrgal Bd

pol y: nucl eqtj d. e. e vectors are introduced into cells and/or
m cr oor gati %Srﬁ?gw O-é[{t]}i‘n‘ﬂﬁﬁ aemwﬁgreﬁlﬂanlﬁdwﬂg}e drag eapgbleaf iewpregsingsthe Fr om 20et
al., Pro ti8Gat imElestinn e I iRGk f—‘x %1! § rs,
hi gh vel gpc%elpt}al I ot ponetrat ?@%‘&B@Q@%EP? aﬂb‘ﬁt Al erdd N ALEESE! S
aci d 3 t HiEr3645t3658).t eaddrtion trarstriptival dnhancers, such as the rous sarcoma virus (RSV)
enhancer, can be used to increase expression in mammalian host cells.
[0088] A host cell strain is optionally chosen for its ability to modulate the expression of

the inserted sequences or to process the expressed protein in the desired fashion. Such
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beads or particles, or on the surface (Klein et al., Nature 327, 70-73
(1987)). Berger, Sanbrook, and Ausubel provide a variety of appropriate
t r ansf or ngbi201y/09843hods. See, above. 75101131 Several welptThiooworetdhods of
introducing target nucleic acids into bacterial cells are avail able, any of

whi ch camffifibsfrls thh%'})?otEﬁﬁﬁ@lﬁ&e Ibm/ﬁehbpmmtérms ecetﬁsﬁdiﬁ@arbwﬁam of the
recipient cells with bacterial protoplasts containing t he

el ectt opcgimqsy)lﬁtwlp rpbpmhpi')ﬂ%ﬂ(mo hbidatdereand acglagion. nP@&tttta@slamrtahpxdcmmgvect ors,

etc. Bact cells can be use of

Coni ar o naEREcE R e faPer SortP e el R Edrd, o B SPHERTE stho b iR |
| 0g phase&opgsirdchmisgtion foldise Mdvdt ﬂiindti’(lﬁ bakfiteinally pespebRchtso Wit ahly{)stacell
vari ety of methods known in the art (see, for instance, Sanbrook)

addi t Bon,(e&-»ndbnenlsusacyiis glsgr@p@tﬁnﬁepé’fwwwmﬂﬁ ashens C8)S,{GHO, B HK!
urlflcat frapR! r S | exi PrepTM

Eot h fr on1¥I B%zgér) |2r? gc?gzﬁB?%)tsgt%m l&%r af%d&ﬁce%egl;ﬁ?a%magp glr% Eﬂ %ﬁfag%gfkué: g

2010 1093Eﬁadﬁﬁﬂﬁﬁi&lﬂ&lﬂﬁaéﬁﬁnﬂaﬁbna@aﬁmmmfcam)m phcﬂgneto) ensiﬁieeh@ swteat ed and

m ds are then further mani pul ate 0 produce other plasmds,

purified p%ﬁg gt

used to tIPeHEsHION aad procegiing ofths B‘SF%{Fé‘HrquP‘Efi OO Bet ors to i nfect

or gani s Y

Cerm nat oYLl RongBeh i (A foluldATSLIifh Bfihd SDUE1 For havins

pr omiler subsgherces emcodeql;hy ahé pmiymicld:dmfele&aufnhesrmentnomfstablwe:xpmsdsmn syséems ar get

nucl ei ¢ aci d. Th vect opt i ona eneric.ex ssi.on cassettes
cont ai ni rf§° ﬁfthné PS‘?Sln ﬁ :l.hl%p gsé’é‘ét?é?% eBé%q?fetﬁ%es

per m tti ngyvdreBhi £athATe@éd 1he: &&y‘r’&‘é‘foh%btﬂrsecﬁl&aéoﬁ&ﬁrﬁﬁral% éﬁfSQ)'f%le@ﬁtﬁﬁl y orOf
both, (e.g., shuttle vectors) and selection nmarkers for Both prokaryotic
and eukareyldogmosy@tpemlon\fééemamrt&a@raesebasrtatbkbﬂnerkfeogenee |ﬂ0r cxmnimde, faheiving the

i ntegrati.o otes, ukar ot e na bot h, Gl litnan &
s ¢ b, canBodghh B 854t SRsgly HR G e o SondBL 1 2"R5 b B hegERpait
Schnaisderbefde the@tar@bwmclﬁﬂ% i1ty Pied U rTHe faddae b0 tHek8RbthblcANEKES to

Sanbr ook Berger (all supra). A catal ogue of Bacteria and Bact eri ogages

usef ul mon&rmwaﬁ@cpéo mlwlpa,eadld its pgesengyalione gaqaid, and recoverpad t al ogue
of Bacter 9 er e g5y the
ATCC. Addq'lll ? <|:e§%§11§%3§g?5{3s t%é)g%% ﬁéeéssg&%ern g%;keqft}glﬁclfe%lg{ant (I(lﬁqﬁs ()’f d%tgg' b % er aspects
of ol ecuweHs, ehd. adeP@yd &oeh dimgle cely iypg, dah%meéllfealedamﬁgltﬁem@éulmrstemqwsso
found in V\atson et al. (1992) Reconbi nant DNA Second Edition Scientific
Aner i can aBBEwsiatey thegsd typhove. Furt her vectors useful with the sequences

her eixy 32{909 r]'Hk?s? EalsGFhn@oPMEd Wit cRbh é uERRCHESHi aﬁ()f?géiﬁfdie%?tlﬁtf

i nfluenza vi or vaccl nes an t ere ces cited therern. 20

Pol ypept iioheenBon dteodptmnalh;nd;lﬂmlbumieycqﬂﬁm strvdblofuir tlge ¢xpasssidoend meowdry a
suitabl e host cell, |ine r st h of the .host ceII to. an

appr opri &f}éhf‘c%} Pdﬂ’epfem oysisl] Sty gf& Lessing S?lﬂ@a%i@a By b ﬁ?ﬁ%’pr i ate

neans ( e.ighlatedl BRIEF MlrHied. SIIPlb kotOin cﬁ'lﬁ% ﬁﬂthbﬂ%gﬁgﬁ)ﬂ Nokesthbifaricell
cultured for an additional peri od sorre e di menfs, a secreted

pol ypept icde bp lsmacd,,m@nbrane howd ahmteuned\mtrmllybebt dependisgion the S;cemn@@ ed

f usi protein f en recovered from r& m In

ot heenith-errinuh Fyon G et R A T el Me e I e s e
of the i m\ﬁg;a,rl-tmgcﬁ)rmaﬂuced fromthe cell. Alternatively, cells can be

har vest ed %dcent rifugation, disrupted by physical or chem cal neans, and

the resull9 E:’WM@OEWQCB@ES cpgpquq@l@gft@ﬁhemglym@}eog@?s, ofitheinyesioncgr 31,59 otic
| db
or o1 ojqloiekh 5, RIPLANSOLR SXPLERBON Ol BOL BLASCAN deyfl stuted by

any con aw ¢ soni cat | on,
nmechani calddidioansl SambmpkpBerlgsmmthmbél hly sifig dagﬂmtegardﬁrg @llrwttuminbds

which arc_ we|] know to those skill ed t he Addi.tional | I's
expr 88si Aguad iﬂ@agﬂgg:tdﬁ (4 9%y Plant Cell and Tssue Cu?ture in L?qm Systems John \%’Eley &
Sons, Inc. New York, NY; Gamborg and Phillips (eds.) (1995) Plant Cell, Tissue and Organ

Culture; Fundamental Methods Springer Lab Manual, Springer-Verlag (Berlin Heidelberg

35



WO 2010/ 093537PC1' 111820 /022970 pol ypci pti de product of the invention can
be utilized without separating the pol ypeptide fromthe cell. In such

si tuat i on¥O0 2he09ssypepti de of the invention is optionaldgriesepieRsed on the
cell surface and is exam ned thus (e.g., by having HA and/ or NA nol ecul es
(or fragmbiewsY érkaebAtlasand. Parlosq@ns.) Shaldaddbsblo 6f Mi&bBiolszieM Mdde (108%) on the
cel |l surf% bi nd_antjbodi es, etc. 5Such cells are also features of the

i nventi on, 18} BecpRawaellpol ypepti des can be recovered and purified from
reconbi na i he
art, inclu igggma%%grﬁa %j %?%&sr%? ? g?%lbglfro%tx ﬁ%ﬁ%ﬁr‘ B%fé%r?gi&'?g%;&cl)ér{l&éda%e?gg %@% Pﬁ% ion,
ani on or tetusomtendet dorghe etyressed pwilagthFor premspidiocednl ladge gearthico 684 ogr aphy,

hydr ophobi ¢, i ntera. ¢ti on chrongt ograph ffinity 10chr omat ogr aph e.g.,
a1 g iy POFPEHIGe 05 GapRENS Jlebeetatieatin os dirmsebiclion pf gafthomeppiscit ot
hydr oxyl agaédt hhCiRrQ %ﬁﬁ&&fiﬁp@gfgsigg g_rdtagé it &Q&%p&?&??ﬁﬁ@&‘ ¥re VALE

LN
refolding steps can be used, ired, I1n co ng conf 1 gur ab’i on of the
mat ur e pr emplogied. Apunh, vehfoghinpledé, duteneaet lindtad tb, ahifwattamabphap/{ dHRLIf) andin be

| d in_ the final i fi i .. In addition to the reference
hot ed” her etreston e thps BETESTRIPT IR Fiasshat whishiis roding waoncs othe art
15i ncl udi figerest; dg., sdqlOEBs SGthphidhd thobd oAl daRa, @t%?%g% lé(,Bii é@@ﬁi&@%ﬂe%ﬁ@f‘

Protei ns, Academc Press, Inc.; and Haag et at. (1996) Protein Methods, 2nd
Edi tibh WnHegme path seqpencessfbok the amingeymiraé tripsdativnninifintt omethsoriznatiictbk Humana

P , NJ i Angal 199Q) . tein Purif ti li cati A
pr oot cal MRS AP ARl oy G bRl B ol st eRS ana anaa
Prot ei n Pgaladtbsiddse GibidyesbRes :gm?waabfsqazlan ARREO&IThl 56 @9_@%81 Biol 2R&X%f ord,

Oxford, England; Scopes (199 zNPr otein Purification: Principles and
Practi ce 3¥5°08d33008 wESpyactgetNaragemdladispn Wak suththadide Rpiteitarfyl 908y yPasht ei n

i i on WLy Ve PR RePhedh Tt RolAlTRY Sorlty BBt BRbRE ey

Humanks Pr pemotdd suchGi hpha \Wvesr, aloehat xpidassad REH kpe pé Ls@Tooproli@idn ey | on

are produced in viruses, the 25viruses are tygi_cally recovered fromthe
culture frE‘aTFXRrFFSWf‘i‘i readycty o &eVigws: sprsfBribel /e pnd Grgiy 6t e &HO&Down.

Typi cal | yMefHodsfh BRAWINIRS1 8L AlLidsed prior to concentration of influenza

Vi ruses. mon net nods T nclude -ultraldtration, adsorption on barium

sul fate and elution, and centrifugation. For exanple, crude nediumfrom

i nfected gul.tures first be clarified by centrifugation at, e.g.,

1000- 200 QCISICFAD‘?dg@BTI%a%‘H‘Hi cient to remove cell 30debris and other |arge
par t izgul af099sEt bfiparafyShybridBanE Banlit RRd (PRI HhER: | @Raldpq 1 K. 1
clarifi egmge ium gupe‘? na}{ ant is then centri feugigd tolcpégli)(}se@%t’r??q nt ﬁﬁ)én’za

vi ruses, ®.5g7, residuass300H3fGEQ U? NaD prresiiwat1€b9-132% ohASEQID WO! 1, casidugs

(6 b5 v TS RN SRSt o PRALRRHE TN S BERE ©TF
2010/ 09353¢IREinkR3AID 022 Y4RatRAe SPhadiSic REtE 6F 8d iSrhiine (RBRDmplraitt 7- 4, the

virus is concentrated by density gradient centrifugation an sucrose
(60% 129 hybridizatier gicthedting prefarecdBehadof distmiguisbingometeinandpsof the invention.

25  Inaddition, target nucleic acids which hybridize to the nucleic acids represented by, e.g.,

=

those shown herein under high, ultra-high and ultra-ultra-high stringency conditions are
features of the invention. Examples of such nucleic acids include those with one or a few
silent or conservative nucleic acid substitutions as compared to a given nucleic acid
sequence.

30 [0094] A test target nucleic acid is said to specifically hybridize to a probe nucleic acid
when it hybridizes at least one-half as well to the probe as to the perfectly matched
complementary target, i.e., with a signal to noise ratio at least one-half as high as

hybridization of the probe and target under conditions in which a perfectly matched probe
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or step gradients, e.g., a sucrose gradient between 12% and 60% in four 12%
steps, are suitable. The gradients arc centrifuged at a speed, and for a

ti me, sufWoeiembsfsor the viruses to concentrate into a ycsiuskaobzmowh f or
recovery. Alternatively, and for nost |arge-scale comercial applications,

virus is ugddih h@%ﬁ%ff@%ﬂ&ﬂ&ﬁg&ﬂéﬁ%&%& With A8igAarioMdlse ¢al thii ivgelesdt Or
operating in continuous node dditional details sufficient to guide one of

ski ||t hrabogrsxt Hix gsréginrsthitorbseved fiarhybridization oy of thsmnmatahed tasgstt ure are

provi ded, n Furm nger. Vacci ne Production, in N cholson et al,
(eds.) T@)?P]B%oq?“g | nfl uenza pp, 324- 10332; Merten et at. (1996)

Product i qo09s] Nutldit'esida mibkidize? Whee tHey abddciate sydieullyMasslutien. pNeglaicatidon, in
Cohen & Shafferman (eds.,) Novel Strategies in Design and Production of

Vacci Aes hypridiza duq ta vagiely envelbghaspcieiasd physse- Cl\ﬁmcslgfewsa@gvh ay fydgrggpr ed,
the reco

suor 056 SRBERRALY P Sr Rl Bpdflckitetna tROfS, bl BRERER Bl mcldcacid, |

cel | - f r eswybridinstion gt iwetl/noansh dte on Ay sttensveguidd® therhylaybzhtioo o|ﬁnm;1elce

pol ypepti des rising an m no, aci d uence_of bsequ ., the
sequence@@m%ﬁé%ﬁﬁgs% éLL@E@w i&quesw&ec %mst?lé f@ﬁ'@@%’@rsm of
SEQ I D € | D

NO 6, and r egil; d@%ﬁaf%éé‘gﬁg&@%Q§F%ﬁgb%g%}l %lﬁi?t)eggﬁy tlﬁg,%gg%ﬁgfeelseot i de
sequédfcesfafbiidieatiomend thostratapygnf nuSER aclil NOB: a@BysSHB$eRiaNNdw York)Sas 7,

resi dues 8 106 of D residu 1064 72 S resi dues
5. 1065 Srolkss %Ei Rkﬁ?%mﬁwgﬂ‘ﬁ?é&gei e’béé Pﬁrﬂg%&ﬂaﬂﬂﬁber of

sui tabl e (i gysy 'Ge'h@ PHIRE S ARILAE Rt BEorl rtﬁﬂ&érﬁty Prasss Yﬁ(‘f&HBE&%lﬁlcF oEmECandl |y
avai | abl e A'general guide to in vitro transcription and translation

pr ot ocol Higging dpaml Hamasand Bigging §5)95) @mﬁmﬂ@d%d’iﬁqwi Orfard §/niveasi®l at i on
Pt - 01EOO || Bi t
bl 1 ont ssssy xtord Bekiha Yaat Rl midedied) piiac feet iianthe srnfils, Mifine.

ther gsf, detegtion SMPELAHADARS TDIVA lafid m@ﬁhctla@lng@h@@mcledﬁaes can be produced
manual Iy or by using an automated system direct peptide synthesis using

sol i d- phd8®94] éﬁh%moﬁ%@&enﬁma@? Calldlz?llsgf@!);lytg&li%ﬂloplﬁse Pepti de

Svnt hesi s i N

30500 o5 BEHErrERy T E i S hiC FRE 58 oD cohPlhonyly Fhoke O EEHT
Bi osyst efnk a 43dherRaiiorerniotib 869zferm4lRewith N nig oBticpafioat £1°COWi thdCA) , | f
desired, subsequences can be chem cally synthesi zeg separately, and

conbi ned hybridigatitnebringsarried pcyemaghiy v cramplerfistingsnipeshrcoadisdons wo

pol ot RABETSH 4 et PrveRRdhobaniot SAARHEEHEE otk i PR geaRRs ac s

The prespggCHuffePahd bt«a@lr Al wsnmldaq)aeaﬂammeﬂaﬁthe Righf ring@xapp! e,
(a) increasi ng pg@%peptl e serumhalf-life, (b) reduci nWncrcasing

pol ypept ivehsh anprieersiai by eylow (seingenes wady tngerp@ww@bgﬁoa@d Biobe sigBals i | i ty,

etc. Ani di f t | at l .
post -t anSrbieane e et S e L A Rud BBl T oAl st

gl ycosyl abisenatas off\be%oﬁh@hemhén&hméwe@mraﬁslme@aea ﬁroB&iﬂTﬁle aficaRk | s) or
nmodi fied by synthetic nmeans (e.g., via REGylation), 10[0120] Non-limting

exanpbes hybridizatiadi erssaadmdwamdatéctwn of el peeifia hybydigasimat ed ani no acid, a.
sulf at ed [@Bﬁ%ﬁe%'hybn&"‘mﬁ’tm}l YRE R R Fuclel HTRRLABE BmARE BN SRLANY | at ed)

am no aci
washes, the stringency of which can be adjusted depending upon the desired results. Low

stringency washing conditions (e.g., using higher salt and lower temperature) increase
sensitivity, but can produce nonspecific hybridization signals and high background signals.

30  Higher stringency conditions (e.g., using lower salt and higher temperature that is closer to
the Ty,) lower the background signal, typically with primarily the specific signal remaining.
See, also, Rapley, R. and Walker, J.M. eds., Molecular Biomethods Handbook (Humana
Press, Inc. 1998).
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acetylated am no acid, an acylated am no acid, a PEGylated am no acid, a
bioti nyl ated am no acid, a carboxylatcd am no acid, a phosphoryl ated am no
aci d, andwn210/h%3837 as well as am no acids nodified by caorupatombo,
e.g., lipid noieties or other organic derivatizing 15 agents. References
adequat e {0998 i‘Steingere hgbridikition washtchbeditioshfin eatdoarx0bf MikldiOacdgi ds are
replete tg{loucﬁho,ut the literature. Exanple protocols are found in -Wal ker
(1998) Pr BYRidizatiop srpEBnantovckns Rewhemn#ad nprthers hytnddiaations argseqpense on

Proteins dilldent]anifife BIRAAT ind R BRI AHA thffR LU SARLRLGLE LIS
conpri sing fusions of the sequences of the Invention {e.g., encodr Ag 21N
and/ or NAtopbt hplepdizaties od sudziampideds founSETiBLeNADI3 R supha, fnd i@ Hanesiaddes
16- 340. of . _.SEQ | 2. residues 341-562 of SEQ.ID NO 2, residues 16-340 of
SEQ I D Nd%g%é%g a}'}&i §E}“é§ge§&w% iagien e yvash qQBdiginy park qasibpbe deferntaed of
with, e.g 'Qrmqun I i :0F BOEE . 3 : odi ng,
e.g., C;-‘E’?el?gi'rneen gﬁggftegsstzlg%%&gé%t@er%%glpi%ﬁggéﬁl%agglygﬁggﬁlgggﬁ etc.
Nucl eot i deylisligatine esd wastoctindijions,ahe hylsidization ahéivash eonelitaoms tateegradisblgct  of
the invention. Fusion.proteins of the jnvention are optionally. used for,
e, s nipsed iR BTGP, deBegne Fucaputibrion. [BTSUIRE act i c
di agnost i Goter@siohtBrituAbn ks indRRAEAL BRSnASIARSULAREIRGR fknas the
non-fusion proteins of the invention. In addition to fusion wt

i munbyl ofemmpkin seihe dreridization omavakle) ustdqurstected se3Hf critrriags oteei Rer aximiphee

i ti . & t ] v,.f dwth. e q. ich all
sorting oterniFESRa R IPE o iorirs Setbybtflssh SR PoBe BT ke ne 1o
speci fi c pefdctly ypesed b@@})l&ﬁ&ma@ﬁ target Wh2(51 8120 B3foddReid 80 d0ft §e2395:0as

Y.

Ant i bodi es. 101221 The pol ypepti des of the 1nvention can be used to produce

ant i bodi 128 gathat phservsd ferfiybpidizphenef the prapeve an nematcheditaredr pol ypept i des

encoded b t i .of i ipNn,:e.g9., those sh erein,
and_consel V3 ARLEANS AR BB 0F UTHREH R nidfel par PO TR AY
ment i dnedSEol19Ge pt nobes) tharethatseisetved €or@n unfeditedip b dsthic paaitdlar hebradigdtionC
pur poses, rel gt ed. to the acti Vixtéé distribution, and expression of

e.d.,. , |
t ar get po??ﬂgﬁfj}cat.eé eteptippof p sRasifip Hybradizatioac iDetectip pf ptleash#ripgalt i des of
t he i nventdRid; ' : uch
ant 1 bod e U2 awafln Penaen il Plegaltts TR SRR eBB el BlikaeP N
chi mer i c, rehativelyistzreng stsuatghksimianity, toFad, the agoeittasidand tHermessrninsertypr oduced

by an Fab_expressjon library. 101241 Pol ypepti des do not require biol ogical
activity §8¥ 5&1"[ @85%‘1’??6%&%‘1“%&“@@: g.; frill length functional

hemagm) ut jon0e) OFer) Sin@BAN b&?&eodssdr@%leeté@@tﬂeregqa1-to ‘El‘fé}’i’ﬁéé;ﬁ{ai n{enﬁlﬁ;&mpepti de
or ofigopeptide nust bBe antigenic. Peptides used to induce specitfic
ant i bodi e« §g3iacairtiguldvpvebea Tharli.ris thactetipsetue (udendefaed ieas stralgtuandpHm no

aci ds, an f.t.emoat l,east 5 or 10.ami no, aci ds.  Shor tretches of a
pol ypepti% %& o4& of h?gﬁst\ﬁf%?n%e#b‘flwgimbpo?E?r?ECtIESM&’Qap héPEHE npet -
hemocyani gurpesag ot ipbaeint iﬂ&eﬁduﬁ,egian@@ﬁ&,nfh}igmﬁ @tﬁﬁg&ﬁ’elﬁﬁﬁid%@ﬁ dh@wadtD1251

Numer ous met hods for produci ng pol ycl onal ™ and nbnoclonal anti bodies are
known t o tohdiiengreskiekteditmbe slwuspC loand thrarthd . ottt spbcifc serochecet a

i i ifig f | i f.the i j.on, dj ded
by t 8" poT e s fraeatpd o @ WBRR RS o Sfiprch condiidtissan g bg
Col i gan (rkR9kl i érifardtivett@emh STarget sﬂ%’f?@éé%h@éf{a 10889 8claftlY or [RHlicAl 8- )

(1998) Fundanent al | mmunol ogy, " Fourth tion, Lippincott-Raven, Lippincott

W liars the welpatisls;seqieencoof iatetest @, (o8 canbd idoutifisl under sitiogeat or yighlgnual

Col d Spri r..Pres NY; .Stites et .at. (eds.).Basic and Cjnical

i munol og%%ﬁ {190818 }tﬁmg‘a;g‘éveﬁ\;ehafl%%cy QIS ?@’,mﬁfbage %rlsg@,ena&,thagﬁae

r ef er encédsssaohpterhdigdrgi n; Codi ng (1986) 25Monocl onal Anti bodies: Principles
and Practice (2d e Academ c Press, New York, NY; and Kohler and MIstein

d,
(19750 NAPHOY “35pa h@mrygpncxi Indridization prdwesdcaoniigoas ateghosgin whednthe

pr epar atign. i i1 ] | ] I of .reconbi.nant. antibodies. in
Phage or oAy SR PRLERARY Qo oo irethorbBiE LR ko8 1896 Flige1.
and War d,foebinding of 298&he to a perfectly matched complementary target nucleic acid is at least

10x as high as that observed for hybridization to any unmatched target nucleic acids. A
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Nat ure 341:544-546. Specific nonocl onal and pol ycl onal anti bodi es and
antisera will 30usually bind with a Kji, of, e.g., at least about 0.1 kiM
at | east wbauoio/0d331 uM or better, and, typically and at pceastoiabrato 0. 001
MM or better. 101261 For certain therapeutic applications, humani zed

ant i bodi egrga RicHeShdi@Mhech Hdtidizket Iprobodsddr BichdonBRIoat, vaith HighdliteReikE
"humani zed) anti bodies can be found in U S. Patent WD

2010/ 09353 RPafTat UssoarsHiopbth 7o fshe parfadp masehed cpwntamentary tareet aucleigrgidi i at i on

and ot her ) r | engj i i ques can be found in
Borr ebaecsﬁ%?égﬂ%q%i@%@gﬂiﬁéf%gg%%ﬁg?{ﬁ@gﬁéﬁg ngﬁﬁgé‘, Edi ti on Freeman and
Conpany, [002]Baderha@de) strifdetabf gphly seingaht hybtidSa)io\(richadotngtimeat i ng, A
Practical Approach M. at Oxford Press, Oxford, England.(MCafferty), and
Paul P 1995pridiaatiosg@ayd Ersh srsitions, the ay‘e}wraéwmﬁéwsguc@wmﬁ%g@? 4@/ (Paul ).

Addi tion i L3 ific C -e.9., In
Cat ber g a1 e b PRI RIS RERGRHGR T o BRI Heldhnin O

4, 634, 664icteagent Emgehtr@ivnaindalr incrédsBg tRatonchiaratibp @3 4rgable. sob@baf suthng

Pol ypepti des by I.nmunoreactivity 101271 Because th ol ypepti d of the

i nvent i orfOWWﬁﬁénéhe\r)Wr‘gfzﬁuﬁ? 0%@9@%@}%@&@@@&%&3@&@& afeg‘.nﬁf: i;sol':onpri si ng
HA and C e | J : al

Feat ir es oML R e o e
genedft i eampfisiagions er mowhpadpmepetidé sepichgeslof tink inventipo] /pegagiciess of t he

i nvention,.as Il as th 5pol ypepti des . Wii.ch ar hy,such_anti sera,
or e Fear GrisBe ot SRR STt B g ne i e T R et anr PRt es
pol ypept igdemeB@fSEQ IN@IH {BAduRI166401639 of $BO 1DREOI I tgrRiuby 8421062 $fSFY t hat
are specifically imunoreactive with an antibody or antisera generated

agai nst 4P N@rhavdgesidess 19634728 o BREQAPMN0 0 iatid/seepraplemcntatyaplgicteptds one or

nore of the sequencge iven,herei,n,(e. S D .24 .6, resi dues
16- 340 0P BB ORES ok BTt Ao SGnBlomsnay Eﬁ%ﬁ%%aéfudrelgs%&ues 16- 340
of SE® | RoMpribing @Rél of 8BMREeiS4did S6fhcfes IEQisByINGCEs) seleted. froho thdké pivemt e

cross-reactivity with other honol ogues, the antibody or antisera.s .
subt r act dgrein enerreompleraeriay polyrupispiadaseauercstiiigraon): pifha sigrahtoipassdatiar t he

ti f £iling, A I ' . trol
sequence T Flafy Sy pliBBriofR 0k 0 RE1UBERL RN 3 nighE B AOGHRTE oont T
nucl ei ¢ agbddizatigesfehap@tc ansh usedchioltagpet {cpdypdnticketide segptnact i on

purposes. [0129] In one typical foiluat, the i oassay uses a polyclortal
ant i ser ufPIRRFEHE RES OF B dde s h St S“@ﬂ“éluﬁ?ceﬁﬁ?lé‘gg@PrQthf@@’ndB "¥“&i ng one or

mor e9f eﬁe&gﬁ&%ﬁﬁmj%ﬁgam%wgwms @%ﬁB§ﬁ9M@H&§&e*&?'ﬁﬁh@§%@/&rD NCS: 2,
4, 6, 8, residues 16-340 of SEQ NGO 2, residues 341-562 of SEQ ED NO 2,
r esi dues coBpBAdntiry BE@niediticteqemde3eref)dasedesiBadl- 362 of SEQ | D NO 61,

etc. or antjal subsequence . thereof (i.e at | east about, 30% of the
Furi Pendo R Sha e noRour Btk Sl Rishtbn drstuisaiiness Rl B BTt nogons
derived ffedRRUsREE BEBbtafRAUKIE &frgdtiicle dcidstdry 8lsd a T&fn@E e helifvdd@ibAW as

“the i mmunogeni c pol ypeptides." The resulting antisera is optionally
sel ect ed Foo exranplc, sueh targss sucleippeiy inglodsarecty bspotoidoz2oder stérgent vi ty

agai gst the.control h | utinin 0 ra.| any
Cuah 8y oo ry B ey TR Rl e BRePe Yo Sidh e R R S AR ARLARSHE
more of theingemtionot.gh) SEQEIYNGL: 1,18, 3, Andsithedrsan 063 dESEQNIDMNIOY Wessducpr i or to
use of the 1;ﬁglﬁcl onal antiserumin the inmunoassa 101301 In order. t

U

[ : ) 0
produce dRPFdaE%of BEQUBNOH, ssiduepBPrd 462388 SEQAR NY:Srd csidues 963-1728 of
SEQ ID NO:5).
[0104] Similarly, even higher levels of stringency can be determined by gradually

30 increasing the hybridization and/or wash conditions of the relevant hybridization assay. For
example, those in which the stringency of hybridization and wash conditions are increased
until the signal to noise ratio for binding of the probe to the perfectly matched
complementary target nucleic acid is at least 10X, 20X, 50X, 100X, or 500X or more as
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unogeni ¢ pol ypeptides is produced and purified as described herein. For
exanpl e, reconbi nant protein can be produced in a reconbinant cell. An

i nbred st W0 10P9388%e (used in this assay because resul tRCTAIS2010022970
reproduci ble due to the virtual genetic identity of the mce) is inmunized
wi th the hignasdgeoberyddbehytiklization eoayi maidtehizd wrgét rickiceaddr dhtOadj uvant ,
such as Freund' s .adjuvant, and a standard nouse inmmuni zation protocol (see,
e.g., Har PHHCHAGS é"l@gg@@; oniths lsbefiused mathe relevant #3gy. M pailuoresseet lepali ng
Har bor Publhieahdea{tSiabdreytalRakiive’ 196l Sorth g A tﬂgﬁtchru'cﬁd &Ed Q’Licﬁgﬁ’#g&)iqgs
generation, i1 nmunoassay formats and conditions at can Dbe used-‘to

det er m netosgpprobé ieder smeit ¢omdemas,iwitlt & JignAdandisoruibo of ef kagt waehakinicht df geussi on

o AN Do Sr e b ob b rr el can be anpl | ed doher e Lo, defining.
reconbi nagfkraRptry BRI ASS Eo@ftions 9 Bﬂéa%ls%%é{ﬁ&g %?ﬂféiiﬁ‘;‘elnﬂgf_d herein is

conjugated to a carrier protein and used as an I munogcn. [0131] Pol ycl onal
sera are HUOSkNueldicaguistthat do adt byuidisstto theh dtherumdgestiingepotomuiétinsdee still an

i Mmunoass f pr.exanpl a solid .phase J noassay W.th one qr nore of the
20i rrrrunoggl}r%stcanﬁ?’lg't @F‘ﬁg"aﬁ%%?q%l%’aﬁ%wﬁdé g%%’d’n%(ip%p%‘? %‘%bs'igmlél& ‘gﬁ%ﬂca ntisera
Wi th a tiTeio0furd, 6 OWhal £&dp§lofamacRR) RTd BreaRQAAsAE tAOFhaR MRl 86dRd W th the
control hemaggl utinin and/ or “neurarni ni dase pol ypepti de(s) to produce

subt r Htt edegsBepenpermittgddey thoggustissafle.ant i sera. [0132] The subtracted pool ed
titered polyclonat antisera are tested for cross reactivity against the
control honol ogue(s) in a conparative inmunoassay. In this conparative
assay, 25[i196} Clonit Mutadehexi 416l Eqichision@TBidhelcddbLsMhiresst f or the
subtracted titered polyclona,1l antisera which result in at |east about a

5-10 f ol dlMPghEenesrlgets whishfispabermelp@ilanhiolpginel taghnifues.tyhich argrapglicable

Po T he. cos RO pteRGl Bsfiol Su IRABHAE, PR PALUASE o PP ARE S Giac BpBil ) o

i s adjiust &dl KinméleGailditd Muleqdar @onispEedtniques Ovipdibils drEnzstelbegs/oflnaim n or
the | hke. 13 Rtadbim@Bieng Tncoraamidioas Cif ey bl gheMolesbagiomas “A
det er m ni Dokl [£3EdAOVEPIRE I3 é@@%&@sptﬁﬁﬁ%}ggy COI YR L

i mrunogeni ¢ pol ypepti des and/ or thé cont ol ypept I fically
bound by Hérbor devetosuBOOME Senibmok)cindrGirreanPioseods in Molparlsini Biologly, F tMdst

| ti i WO 2010/ 093537PCUUS20101022970 show at. [ east a 2-5
P aher s SRS ihosdie RAERLPPIRAIS: hOTGRTRER BT B BRI Bies. under
di scriom natseetd] 1G] £ J6RNWildyd Sond M. Akupidiint@P@ttuch 2002) @’hgﬂ?del’?}?a?r ise

ratio as conpared to the inmmunogeni ¢ pol ypeptide(s), Shares st ant’
st r uct ur afhesg faxtseddserjbanutagerniesis; theruseoefersciory otoppe s iadé masy odwpeslednt o t he

known recept etc. . a is, ther re a. | ypeptidc of the invention.
[0133] |nt%§1r%’g%"i%aetf’ég°x5§p3€e, ngﬁﬁﬂggﬁb%gmﬁ?{ %éx‘g%‘ﬁ’ﬁ)"ét ¥'€i ve bi nding for mat
are used [0008]deienisitpivs OF nutdoehdsiNat YpEdiallgdesedRth ¥R trveAod) @l do
cross-reacting anti bodies are renoved fromthe pooled antisera mXxture by

i MrunoabsEPHIGCHAIRE 199lath &-Logievelon nswily selstadddd andleeNAmolsogenim/or to

pol y ti . en. i SOl ort 10whi | S~exppsed
Po ¥ P2 B Smadify bRk ETBRPLIGRY 4.8, ARl A THRANG i SEE T ROBERES 7,
conpet e f@mR, testddenp-840 bHNSEQADINM: 25 titduas 341d56Mb aD Nibe, abiduéd ¥6-940 t he

test protejn(s).to conpete for binding to the poaol ed subtracted antisera as
conpar ed quﬁhﬁo NQr‘équirE%uqm%ﬂéﬁ%%gEst farod dhe ipvenviena dibey inglusie t he

I mrunogenyg aféCl}on RER{h 98 6iR). g ded ra{na?lgng)?tl ) \?@ﬁgy/ge\t&g%i% ?&gﬁlg)ﬁoegohg Fecghlgﬂf-aﬂgn (the

i munogeni ¢ pol y-pepti des conpefe e
(DNA shuffling), mutagenesis using uracil containing templates, oligonucleotide-directed

30  mutagenesis, phosphorothioate-modified DNA mutagenesis, mutagenesis using gapped
duplex DNA or the like. Additional suitable methods include point mismatch repair,
mutagenesis using repair-deficient host strains, restriction-selection and restriction-

purification, deletion mutagenesis, mutagenesis by total gene synthesis, double-strand break
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15i mobi I'i zed i mmunogeni ¢ pol ypeptides tbr binding to the pool ed
arttisera). The percent cross-reactivity for the test proteins is

cal cul at eqp 2048j0pgs38t andard cal cul ati ons. [01341 I n a parat/ivstoieeraw, the
ability of the control protein(s) to conpete for binding to the pool ed

subt r act @ghadNhihS@E kb S MARideARA, le)p AV QN REIhaR doabPatEk 418 fnbRidabin/tht y of

t he i mmunogeni c pol ypeptide(s) to conpete for binding to the antisera.

Agai n, t pecspeiripeantionbr orsembodempnti mytageesisran bg rgmdég b &ngya pripaestion of s

cal cul at Si t andar cul atj -reactivit
o at ol By oRh AR E S e aRts BB Bl Byl BB mELRR, £ BT Y
control pejucpenkeqirns) conshriosnsypeysical ppbitiesli ohgstalfstriibtere @she fiod. ypept i des i's
approximately in the range of the binding of the i mmunogenic pol ypepti des,
the tést [M@Eélstabweet@xtauaed gxareplepfoypd Beeincdgserbaingass nrﬂ@db@énaweﬁ dbtheact ed

anti ser a.’fol@iﬁ%ﬁ_pﬁ%‘lﬁapo&eﬁﬁa ?é ereh&:% c-ﬁtgmt‘ﬂ .S@Eéibgld eﬁﬂq .I_N%JE ﬁot@&ﬁf-oﬁr%&a can

be used ina ¢ rve bl nding i munoassay as descri conpare
any test 1pdisgpept(ReH )i oing keali, Mppragées o 2kdhorageaedis:aln qyehweeptnatle(s) . in

d t t hi i he i ic, | i | .
ol ypept ENem BAcHS B oh ) BR7X e ke P GG ot € el raoBt Bagereshie
amount of, £ack, Ol YASHNIIR. hemr Sidiols MBI 72R% Pl (166)bi, D BEnRE, 130t he

nti‘'sera to, e.g., an Tmmobi control, test or inmmunogenic
prot é0n PasteietMuchéio AdidsHen §3sICHTR (1996 ) NP .l Sseminer, Nagura ABUHBIHK] t he t est

pol ypepti equi for binding i.n the conpetitive.,assa.y.i.s lLess than
Poi 2o F neM Aol Pradin celiceaialt byl ene e eriine e CbiBn s "  hon 't he
test pol wigedolifyiS45tRlsk (1995PBaLS dt G| Atvieddk W +pravors WRnIRWIDNIIBRF R
TS2010/ OT}WUTOE?glxlbody gen(cer a?}é)d tott he i%‘rurqﬁj ee%irc prfvot ei n, provided the
anount i spedfidites Bcighen 2425240634544 988 phriast plorOkgeaucieotideolirqseddqoapriation

101361 As_.an.additional ,determ.pation,of specificity the pool. tisera
o ot i oRbI |4 SRk AT BN E R Pr s bR o Pl Rl
(rather tAvady Rdyel 6 698 7-6995Q 08P BRAthetet 8).) Inphbied dnkjiridiR iavithoredtnshisig of the
resul ting 1 mmunogeni c_pol y-peptide subtracted pooled antisera to the
} n’:’T}J nogeiiecganpey gener BAUAppieash tp gligersciestiderddeeied FomnIveliciet dEteines: Thi s

ul ly i L1458 i\S r VAR j st
pol ypept RHSCARMREs 1P A (1860 sl P KBS RS dnd i Peskigf o 21
t he si gnaknd or W &eulnalitiop bokiserotksutérateginemchunginefnutleetidedbinging prorainosor bed

Spec 11 cdPydiciohdusy ACa Ret Se1al G RAT T4k YRS o il fGRHABY Bt ef .
Nucl gjc Z,tﬁzl>%h9ﬁm199}§g1§£§% ?ﬁ%@gﬁlg%&e@dﬁ@&éﬁ%ﬁgé&}ﬁ7ﬂiuﬁ%t\&|@§ﬁéé keshbggei n,

the inve n provi ic acid pol ynticl eotTde
(1988); Sayers et al., Strand specific cleavage of phosphorothioate-containing DNA by

reaction with restriction endonucleases in the presence of ethidium bromide, (1988) Nucl
Acids Res 16: 803-814; Carter, Improved oligonucleotide-directed mutagenesis using M13
vectors, Methods in Enzymol 154: 382-403 (1987); Kramer & Fritz Oligonucleotide-

25  directed construction of mutations via gapped duplex DNA, Methods in Enzymol 154:350-

367 (1987); Kunkel, The efficiency of oligonucleotide directed mutagenesis, in Nucleic
Acids & Molecular Biology (Eckstein, F. and Lilley, D.M.J. eds., Springer Verlag, Berlin))

(1987); Kunkel et al., Rapid and efficient site-specific mutagenesis without phenotypic
selection, Methods in Enzymol 154, 367-382 (1987); Zoller & Smith, Oligonucleotide-

30  directed mutagenesis: a simple method using two oligonucleotide primers and a single-
stranded DNA template, Methods in Enzymol 154:329-350 (1987); Carter, Site-directed
mutagenesis, Biochem J 237:1-7 (1986); Eghtedarzadeh & Henikoff, Use of
oligonucleotides to generate large deletions, Nucl Acids Res 14: 5115 (1986); Mandecki,
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15 sequences and pol ypeptide am no acid sequences, e.g., hemagglutinin and
neur am ni dase sequences, and, e.g., conpositions and nethods conpri sing

sai d sequ¥zg0/0BLIr npl a of said sequences are di scl osecders2p10/02297¢. , SEQ
I D NOS: 1-8). However, one of skill in the art will appreciate that the

i nvent i onOligomateondeeyrsarei Uyuble-sirbmiibreak tdpasen pRaHENCE Esehshasadi: aer ei n
and that th resent ention alsg provides many related and unrel ated
sequencesmfgf ?W”Fﬁée‘fﬁﬁ@ﬂf%ﬁ’éeslfe&mw@@-&&e Bg:T1TEdBH(RFOR HA
and/or a Nﬁkﬁ%ﬁc&”E%kst&glﬁtmsz ﬁ@stﬁgﬁérje f)h'{‘fl s§ﬁ’c L& th? that many

variants of theé disclosed sequentes are Inc e e I'n ion. For
exanpl e, p/@mpbwmdtwategxwms aund lmsp;dfcatzdwetoddltg@hmdamdmﬂmrwewmwszy,imhcﬂi a

the nuo) ehetis g e BOELTIGE Weleriebimaumerernoetesevaordiaighir d; zo
to at | eaghpinfg PRl R5Edas SAHDAGSn, HﬁPTﬁﬂE‘ﬁ' SR&AdL03 PE 4'1@9!29‘3?%6)“ the

i nventi on. Unlque subsequences of the’ sequences disclosed herein,
det ennr i eBotstein & Hortles Semtrgra aséqgﬂmﬂommﬁmmtwnulkzga&mm@m_&@@ 1&93—0

i ncl uded ent i on Sile Vari ations .30[.01391 Due to the ener acy
of the geiﬂ{ f%ééi(rlt\é °5ﬁ§f‘ of "Bl Ovﬁ‘%?légofuﬁée"%c:‘i”& r eﬁ@ﬂ&”ﬁ%&fﬂéﬂ%@%”%ﬂ@%di ng
pol ypept i slRgordMMMdPIA cYdsIREZES : M43 LR3I (MYEY)E GAMRES @PALL @@kl one
whi ch can bear Iowerc Isevel s of Zz}iewgue(nc?)l dentity to th e%—lA wt%NZmﬁ%éﬁﬁl c

aci d Hhd pategpessisilmenicxprale ishyt- EQWHWSQQM&MMQQUWIIGer ein. The

foll ow ng Vil i cal ~codon. tabl CI f n eneti.c f ound
o rany o2 SN BRI R e A RO D PR e BRF S LR PR P ATE T e
codon t amecNMca‘dei:ﬁ umnsa 480- 4192 @98@)5 Satif, ﬂﬂﬁﬁﬂ%t&@én@ﬁf Adn R @agtcodon.
5 For exa t he codons and CCU alT encode the

am no aci éﬁgf‘%(h%%)ﬂméor f‘étal em?r%ﬂe QSBéQSPMfOFWQ’Wleﬁﬂd@MA %T@@lcﬂbnt he
ltored n ot SR oB BDA HEARRER N RUIEREP R A7 48 R0 P COBRL TR B 1 ng
t he elfcoddd Tibekmpégbmedenon of al@omdmmmcwmuwzanm abhigh RGu &R weng e

Such » 51 1Pt Grea s D hauebASHsaa 3 SR AL To0 Yoo At ed
var Lt onece B AEHBORRLO) R B P b ORD ARl GAA

in a nucleic acid e on y co
met hi oni netes,@n_'BHGlSvﬁﬂSc(h%Ss) Kraharat all, e Igappml 4up¢mdDMA fapprotaly pt ophar t)

can be no S and d techni ques.to_enc ti onal i dent i cal
pol ypept i égon%‘%%tﬁf ‘hﬁﬁcfﬁ BRI WC’W&NH—&—‘gﬁ—%ﬁ—%%LC%f‘E'B é{éﬁ?“)ﬂﬂi ch
encodrs aK ke REAlL, mzb%mzzsmmah V&p&zr'(ﬁblﬁSWWbaWT {1084), %?aﬂfb?d}%?al il Nventi on,
t her ef ore, epr|C|t y provi des each and every possible variation of a

nucl ei ¢ aﬁ’ﬂ&w@éq%ﬂ@wn@rﬁamengcﬂﬁmoy#wnbMCbﬁsaS]Hatmmeﬂﬂgmg 2¢ha298oul d be

made by s ase possi | e codon These
comi nat | 0 Lo08: A0 S O RR R PR e Cerig el o VL fgmans
cloned into M13 vectors, Methods in Enzymol 100:468-500 (1983); and Zoller & Smith,

Oligonucleotide-directed mutagenesis using M13-derived vectors: an efficient and general

25 procedure for the production of point mutations in any DNA fragment, Nucl Acids Res
10:6487-6500 (1982). Additional details on many of the above methods can be found in
Methods in Enzymol Volume 154, which also describes useful controls for trouble-shooting
problems with various mutagenesis, gene isolation, expression, and other methods.

[0110] Oligonucleotides, e.g., for use in mutagenesis of the present invention, e.g., mutating

30  libraries of the HA and/or NA molecules of the invention, or altering such, are typically
synthesized chemically according to the solid phase phosphoramidite triester method

described by Beaucage and Caruthers, Tetrahedron Letts 22(20):1859-1862, (1981) e.g.,
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10triplet genetic code (e.g., as set forth in Table 1, or as is commonly
available in the art) as applled to the nucleic acid sequence encoding a
hei naggl uwwonbm/ss3a neur am ni dase pol ypepti de of the i npemuseoionzoto such
variations of every nucleic acid herein are specifically provided and
descri bedlsbl? MONEINRE B yinetiesREr, b 8esSABSENOSddRam ONdD R hhteNet\Wl.! Ruélbie geneti c!
code. of skill is fully able to make these silent substitutions usi ng
the met heﬂ;faﬁ%ﬂ%ﬁl@%ﬁé@égﬁﬂle i ons [01421 Owing to the degeneracy of the
genetic T

sequencec[\q,gfl J ﬁngg&lﬁg{l er%gés?%llt‘1 H’ Hﬁr}’ é)l c? %?la F%ryn{)‘% ﬁ&gorﬁh grn%a d(Il &ld%reag*otqn I de)

are an i rkiofd vheety of eoervial spuroes; bmmasarhedwmmmaﬁed Réatgent Gmpﬁnyon
whi ch encodes_an am no acid. Simlarly, "conservative amno acid

sugst t ut(msFr@eligos(dosorsy, Télefcer\ﬁﬁtaﬁamﬁlaca@&me Gompany Awwid dalogarcedgtledieh ar e
substi tugé%{iky I%Qn el {v%% ot%g? < gﬁlﬁ%ﬁlﬁﬁc S? Q;{é{&hfééhﬁélﬂ%'eggchgﬂgﬂl%&é €s, are

al so readi entif ar to a cofist r uct
such as tCwpadheami stherSuShmitalys peptales wad M&rhodies omsbofusta brddicsldias exly

sequence are 25a feature of t ent ntion. 143 ive
Vart ot o e ey a5t euponh 41 Ao BICC T G RO ERERadonoRD I ThiET o o
aci ds whi cfge ,;ng,m I uences,
or, wher ep? ﬁllfeé&ngfcél (el C ac({tgﬁgbog&soﬁr%?s enia%%%lgyoe{irll&g%l%n%ﬁa(}? émgga(ﬁg%rgg&%?o
essenfi allhg, ardisrnan}cethersequences see, Table 2 below. One of skill will
recogni z i ndi vi dual ituti eletions or additi whi ch
e gt DA ThelsBetting iR ahdise il 1 i st e S sttt SR o

aci ds (t YR o2 NA mbtalelod dthep YolyPBHitRiclaBlof BblyMud] &simicloT it lﬂ%nu%%,n ?N%‘VSEQ 1%
in an encoded sequence are"conservatively nodified variations” ere the

al ter at | ARNOEBEQ IDINOHe 3 dbl Terdsishics B9-4A0haf SIEQ ABINO: larpdiduep 640t 728w ani no
aci g _or b i 0400, @0 B2 1O APAQIISTHIPCILUSAO10922070

vmthach 1aram Mo’ aci conseérvative variations a
listed pN@ﬁeﬂ{dsdeeIEngfméﬁc&fy dnigthepied$€p!, tramfeitiddoransdatddas tﬁuhtséted)utl ons
of a small percent age typically less than 5% nore typically less than 4%
3% 2% orvitluthe yectpr! shi Hiyendon svhigh R epBIr gREpRlE deolobie dRER Ot h a

conser vat, f V, i on

o oup, * ErnEfo s, JeARLRP oA 18 oxbilfic] R RARRE diAhintE, £ YT o 00
activity vufusaarmkedi polgrnaﬂe@tldepblemwrmgamdqimlﬁmctebad@dmavaatorm:ﬁreantroduced

non- functlona sequence, is.a conserva variation of the ba?IC ucl eic

hci d. | Tabpi@ osls anddefairipseaEnSibERIdeEH mgfhogs B pding MCHOPARIPA[seediPRe ( 5)
bregnne (il préc Natl Acad Sci USA 82, 5824 (1985), infection by viral vectors, high velocity

ballistic penetration by small particles with the nucleic acid either within the matrix of small

beads or particles, or on the surface (Klein et al., Nature 327, 70-73 (1987)). Berger,

Sambrook, and Ausubel provide a variety of appropriate transformation methods. See,
above.

25  [0113] Several well-known methods of introducing target nucleic acids into bacterial cells
are available, any of which can be used in the present invention. These include: fusion of
the recipient cells with bacterial protoplasts containing the DNA, electroporation, projectile
bombardment, and infection with viral vectors, etc. Bacterial cells can be used to amplify
the number of plasmids containing DNA constructs of this invention. The bacteria are

30 grown to log phase and the plasmids within the bacteria can be isolated by a variety of
methods known in the art (see, for instance, Sambrook). In addition, a plethora of kits are
commercially available for the purification of plasmids from bacteria, (see, ¢.g.,

EasyPrep™, FlexiPrep™, both from Pharmacia Biotech; StrataClean™, from Stratagene;
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Aspartic acid (D) Qutamc acid Asparagine (N) Gutamne (Q 4Ar gi ni ne
(R) Lysine (K) 5 I sol eucine (1) LeuL) Methionine Valine (V) 6
Phendal anW201799333/F osi ne (Y) PCT/US2010/022970
and, QIAprep™ from Qiagen). The isolated and purified plasmids are then further
manipulated to produce other plasmids, used to transfect cells or incorporated into related
vectors to infect organisms. Typical vectors contain transcription and translation
terminators, transcription and translation initiation sequences, and promoters useful for
5  regulation of the expression of the particular target nucleic acid. The vectors optionally
comprise generic expression cassettes containing at least one independent terminator
sequence, sequences permitting replication of the cassette in eukaryotes, or prokaryotes, or
both, (e.g., shuttle vectors) and selection markers for both prokaryotic and eukaryotic
systems. Vectors are suitable for replication and integration in prokaryotes, eukaryotes, or
10 optionally both. See, Giliman & Smith, Gene 8:81 (1979); Roberts, et al., Nature, 328:731
(1987); Schneider, B., et al., Protein Expr Purif 6435:10 (1995); Ausubel, Sambrook,

Berger (all supra). A catalogue of Bacteria and Bacteriophages useful for cloning is
provided, e.g., by the ATCC, e.g., The ATCC Catalogue of Bacteria and Bacteriophage
(1992) Gherna et al. (eds.) published by the ATCC. Additional basic procedures for

15 sequencing, cloning and other aspects of molecular biology and underlying theoretical

considerations are also found in Watson et al. (1992) Recombinant DNA Second Edition

Scientific American Books, NY. See, above. Further vectors useful with the sequences
herein are illustrated above in the section concerning production of influenza virus for
vaccines and the references cited therein.

20
Polypeptide Production and Recovery
[0114] Following transduction of a suitable host cell line or strain and growth of the host
cells to an appropriate cell density, the selected promoter is induced by appropriate means
(e.g., temperature shift or chemical induction) and cells are cultured for an additional

25  period. In some embodiments, a secreted polypeptide product, e.g., a HA and/or NA
polypeptide as in a secreted fusion protein form, etc., is then recovered from the culture
medium. In other embodiments, a virus particle containing a HA and/or a NA polypeptide
of the invention is produced from the cell. Alternatively, cells can be harvested by
centrifugation, disrupted by physical or chemical means, and the resulting crude extract

30  retained for further purification. Eukaryotic or microbial cells employed in expression of
proteins can be disrupted by any convenient method, including freeze-thaw cycling,
sonication, mechanical disruption, or use of cell lysing agents, or other methods, which are

well know to those skilled in the art. Additionally, cells expressing a HA and/or a NA
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Tr ypt ophan 10 Uni que Pol ypepti de and Pol y-nucl eoti de Subsequences 101441
In one aspect, the invention provides a nucleic acid which conprises a

uni que supseaRPew7i N a nucleic acid selected fromthe gseguspmeopdrHA and
NA nmol ecul es disclosed herein, e.g., SEQID NOs: SEQID NO1, 3, 5, 7,

resi dues p%grp%gﬁ’ POIRERS &R inNkidn chEBé Qﬁl@z%dmﬁﬂ)uﬂ-gefaraﬁfl ﬁﬁgdg@ Eﬁaelfrom
resi dues 62 of SEQ ID NO'5 and resi dues 1063-1728 of NO 5. The
uni que subsedudnsach emhonﬁ,uéleamlmpmﬁr efcthe mvanmmls@ipno%b@gpmed@@ﬁb%dl ng

2 oo U By B ARG TP P ©
BLAST setthéreofiefhabin ﬂah% oteﬁmbrwlﬁe mtb?oaulaes@gma@ee bind ussBodies, cte. 0.
as a probe to i entlp e nuc ei ¢ acids the invention, See, above.

[0145% Slswh&ftlll%/areﬂheﬁWéﬁ@f@ﬂlli‘ﬁ’étl%es a pol ypepti de whi ch conprises a

ol ccul od LGy atuRphUBSEh G BunELoLA R B SRGHAREE 1 8750
of SEQ | RQuNGke? by e bﬂalﬁﬁmBéHofWh(ﬁlfs veREQloB iN@Rs art, dsdladieg atéroddln eflfaBEQ | D
NO 6, and residues 341-562 of SEQ ID NO 6, Here, .the n| ue su&vequence is
uni que aLretpalmEcipidtionpiid pEMCIgR A TSBHPRIFHGARES © Orﬁa OZR@RA®Y>ani no aci d
oy Pap bbb OUREL ARk . EBUERSRE phpHEn ygfdrmpfRaBly o1 ot her

simlar ases a
20 10/1093&317&@6@8@(}/1@/@,2&9@@@[@ t6thedihg sjrstnrmﬂkriomn taltsasepkibled dethefady, t ar get

nucl ei ¢ acids i ch bridiz stringent conditions .a_uni que.codi ng
ol i gonucﬁ’é(g’quéf PR CHIOSHLRH e&ﬂ‘é"%’ﬁ%@@’c&@%é( b f3{ey rﬁ%&}%éﬁ s&@n be .

sel ect ed PR 1BGreaCAURRGRSIngc mglaﬁﬁomtﬁ@hfaauksﬁnaﬁ e, h% 9REfbARnMBEr €i n
t he uni que subsequence 1S unique as conpared to a pol ypepti de corr espondi ng

to any ofliquitechrémetogtapby (B&Qbmbmlw@quéhmﬁml qmrlﬁeat@n stepheImadsliteonc

pub | ¢ ddp Sraebeera vilgd PR, a7 4ey iRy diibn fitedd 1 SRL AR BRI hed as
not ed5abay@udiR e NG8sCRIRHH 1§(Séndé1ﬁ€{m99’ﬁ))Blos% gralien Bf Broldh) hdddentibe t er ms
"identical" or percent |dent|t$/) |n the cont(ext o two or nore_ nucleic

aci d or d’@t%p@pbﬁ@é%@%@rﬂid&” ilaydrise N YorWalker |
sub_sequerzg§9s63t1hatpr BrG SR Tndb Sm&aslpr\%% NJeﬁaIE’ﬁ %%g%e(aﬁé(aam no acid

resi dues én conpare ned for

nmaxi num qeéteBsefiianee AppEcatieas U Brhctisdl ?gppeoteh GRL Phess aeQufsnd,eOxfordar i son
al gorithns described bhel ow or .ot her. aI gorltt hnms avai lale to persons of

skill) or %ﬁﬁn@r Haais and<pgwat § Press at

| dentbihcaloxtold) g CRREH. seépéswqygﬂ&bﬁ p%*f@%la{ PPiﬁL%fé@thl ﬁe%%
encoding a eclle

nmol ecul e)EdlteacireSImﬁger Nmﬂag)mesmmddhdes (B1983% hﬁ@g@enﬁeastlmhﬁnng_m&g at
| east ab .. . % 4% 96%
97% 98Y% 7 i %6%9\88@0}‘& Q%gﬁ "%

gh RES S 5 a XP S § 601
99. 8% 99{1@6@)%0@91%0!&@8%%9@1&@@% Iﬁ[ﬂlﬁﬁ P%@dst.rleS' due identity, when
conpared and aligned for nmaxi mum correspondence as neasured using a

sequence [ﬁbtﬁ:}theotheakgmsseﬂrpnbmppthxiﬁswf ﬂwatlvtmﬁlgpe@tprodllce&m:hﬂ’ﬂs;@&tim antially
i dent,i.cal are t |der dto i t hout
r ef e%gncelrtuae }6 aHXé%"é’ g%d r)9 MY Bsyah lflé}n?nge @%ﬁ&eae i sts

cells have been grown. Typically, crude medium is clarified prior to concentration of

influenza viruses. Common methods include ultrafiltration, adsorption on barium sulfate
and elution, and centrifugation. For example, crude medium from infected cultures can first
be clarified by centrifugation at, e.g., 1000-2000 x g for a time sufficient to remove cell

30  debris and other large particulate matter, e.g., between 10 and 30 minutes. Optionally, the
clarified medium supernatant is then centrifuged to pellet the influenza viruses, €.g., at
15,000 x g, for approximately 3-5 hours. Following resuspension of the virus pellet in an
appropriate buffer, such as STE (0.01 M Tris-HCI; 0.15 M NaCl; 0.0001 M EDTA) or
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25o0ver a region of the amno acid sequences that is at |east about 200
residues in length, at |east about 250 residues, at |east about 300

resi dues, V8B2010/8%358les, 400 resi dues, 425 residues, 450 FEIFUSRUER0229565

resi dues, 480 residues, 490 residues, 495 residues, 499 residues, 500

resi dues, pbéiphste buffered salazqPBSS bihIe 3 4, BRYirue & dbuesntraesd hafenki@sinddREs Or
over the full |length of the two sequences to be co ar%d. 30101491 For
sequence EPHPRERUIHOLIIHETIE H%aTy " a&r BPsTamtatate(§¥ocly Fither eendinepese act s
as a ref epeRge _ﬁ&Hf%Pf. .,Eguﬁ't)ée%}a&igﬁtbeﬁi?&ﬂqa%ﬁlda&f% GO 84 piefl using a
sequence conpafison algorithm Test and reference sequences are 1nput into
a conput esyitableb Skhggemiients aocdntnifiiged aha epaddsingrfat £tmej fuffidemsnthy viraps

sequence al gorithm progra ar ters are, . WO 2010/ 093537PCT1US20101022970
desi gridt eg‘? &m?t%ﬁﬁ%%wmﬁwﬁﬁwm% @H@ﬁaté‘éﬂ}b g iaenen TPt
sequence pelameidia af)?l'icaﬁaﬁs, LRSd isSRANARE §om) de‘hﬁiti)%ﬂaﬁﬁn{s Qli%l?% Ozrfﬁé%éte?lﬁr‘gfage

sequence, based on the designated program par ters.
al i gnment raiér epsrpliag de sorftimmogsompdy. | Additiosah deteilc oufficicntad guslegng obykitlhe | ocal

5 honol ogy. _al ithmof. Smih & Water Adv | Math 2:482 (1981), by

t he honol 0 ?/ugglqlrl%RWB?‘F?L%? %?&%aafmm%%megﬁ%ﬁ§E9ﬁr°11dﬁf€|e-§i B 48: 443
(.1970), Bymiihgers 9at&he PRIuSHHM, hRNidh1s0R thadeaf ) PeabsoSinbhdize pp. $¥c Nat!
Acad Sci USA 85: 2444 21988), by conputerized inpl'ementations of gl gorithms
such H5 GAE: Menrt 3l. (BRSY Rrodwation@ngfiverza virein\iel caliwien fBenetine s Sof t war e
Package, j : I oS, 75 . nyJvadi son by

vi sual i né%ggﬁng)ﬁ’l seeléltég‘ntsalrlazgf y?“ff&é-& S| et Al 5L and o N

exanpl e oVaeuinglppot41-nfn, tah@ Unitsd Stakds@atent Ner 5,694,837 WidBgGredethe eovezg@quence
identity and sequence simlarity is the BLAST al gorithm which is described
i n Al t schyirusss can begstered bt B03F ipths pry8netiad (1@ phaphatovghutarhae (PRG Y wrani ng
BLAST ana%txﬁﬁ%ri s publicly available trough the National Center for

Bi ot echnof ogy i nformati on 15(w wwdot)ncbi.nintni h(dot)gow). This algorithm
i nvol ¥es [0119] Altekeativdl ,b@ﬂ-ﬂﬂeﬁhn’s‘&%ibﬂ&aﬁﬁﬂitﬁl cRBICES bé ERPRYed¥ prod
identifying short words_of length Win the quer\srgﬁt sequence, \M)%'i ch %Pt%cgr

mat ch or RAYPIfidessepmprising an apaing arid sequeneeetfobstqueres . ghitn sequegeesd with a

word of th - | i S , i f d,to.as the
el ghbor HBgd fari SO0k 1B 3 08 £ SRR R babof shE LB ridRace
initial n34ightbefrBIQ IMNQE2hickisuacto-340 SRSEZ 11D N0 :B0And rebiadids g 1 SSBRIGFISET) t O
find I pngﬁiﬁ% containing them The word hits are then extended in bot h
di rection PPt €Bcaied By liasedypusicogde peguenges ohtheduyantian,iog, SEQJRMNAE: score
can in ) l-at i t ed: Jus] f i de
cequenseo  Re et & Soie Snars S MbaNO, RS, ha, 1720 P SBLER, 2o

al ways > BP:bmebiduct 81862 pf SEQrID NOr5 andsnwithedsi10g341e38 dLSEQ IBIN@YS A 0) . For

am no acid sequence a scoring.matrix is used to . ]
num eg o‘fe sulta?)le in vitro transcription and translation systems are commercially available.

[=

A general guide to in vitro transcription and translation protocols is found in Tymms (1995)
In vitro Transcription and Translation Protocols: Methods in Molecular Biology Volume 37,
25  QGarland Publishing, NY.

[0118] In addition, the polypeptides, or subsequences thereof, e.g., subsequences
comprising antigenic peptides, can be produced manually or by using an automated system,
by direct peptide synthesis using solid-phase techniques (see, Stewart et al. (1969) Solid-
Phase Peptide Synthesis, WH Freeman Co, San Francisco; Merrifield J (1963) J Am Chem
30  Soc 85:2149-2154). Exemplary automated systems include the Applied Biosystems 431A
Peptide Synthesizer (Perkin Elmer, Foster City, CA). If desired, subsequences can be
chemically synthesized separately, and combined using chemical methods to provide full-

length polypeptides.
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25cal cul ate the cunul ative score. Extension of the word hits in each
direction are hafted when: the cunul ative alignnent score falls off by the
guanti ty wohommossss nmaxi num achi eved val ue; the cunul at pee/vseane2g9oes to
zero or below, due to the accunul ati on of one or nore negative-scoring
residue alignments; or the end of either sequence is reached. The BLAST
algorithmparanmeters W T. and X determ ne the sensitivity and. speed of
the 30 alllg#iffedAmiTnAcBISASTN program (for nucl eotide sequences) uses as
s, - A RO o lepRbodrun e InERELGR ool e B mBifl Bl 0T e
BLASTP praoisaMhupasens defotifiddsaninvacids engbdadiitagdd®s in, for example, (2)
2010/ 093537Pal US20101022970 an expectation (E) of 10, _and. the, BLOQSUVb2
scori g%STmrEwn&méﬂ;epngg PRy fha§-1$ﬁbkﬁd90@%%yasmlm idogrtpenisity i
: : : : e tify, the
BLAST al (arrnk g i BECHblRR shBIRG R AR RHLRPoBARERR Sl co )
bet ween ttramslatonstly@e poftstenmslatonlly deaink irecognbians prudiictidar (e ., NédinkedAcad Sei
USA 90: -5787 (1 im i i
or v R T SebiT SO R GplF rory A AL S ded B, °425T
i ndi cat i %gnﬂlfetiéﬁ%a&r@%g@}idPEGyQMo%f‘i ch a match between two nucl eotide or
ami no aci d sequences woul d octur By chance. For exanple, a nucleic acid is
consil@er da124] Midralimitogzexamples @fi e encsiéfigdeansioo iafidtindudmaglyesstylatedaminolbeldi | ity
in a conparison of the.test nucleic acid 10t he .ref er,ence nuclei,c acid is
| ess ¢ nait SHEGH 2010 S ERIaNEd Gy PrESY e RerADAEF B E50) At fgdr e
pref er ablayety RS dnhiad adidot a1 laming hordl] a ABCLNGTed AXARPASRd, A bigtivgatal
sequence al.tlklgnr.rgdnt a{)‘quoiﬁif tfr;ﬁjs P'Id!;TEUEP}:ng LIIELEi creat egir wh'@&iﬁe sq%iquence
al i gnmentanfineasia, HYeABeIXYHICt ahapadicseq exylajed aryingraggs ek ihe dike (Asiwal aSe
ised o faupeiae PrBiea Rhivde i Bede” Hlnb Gyt T ohfisr b P
prognessiagents| Refei@idts aRYhad tofuifesse & X101 the hdd(fkABdn ofamil®lacidkuel . 35;

351-360. The nethod used is simlar to the nethod described by H ggins &
Sharp (198ytetimpugles thediterpgme. Example peptasaleas feundgn Welkey, (,19%% Brefem
sequencesp, tfocéals gﬁ)@ d) | ?—ﬂﬂﬁe{hﬂ'fessSTQQPtal fyters. The nultiple alignment
procedure—gvm—ns—wmm pairw sé alignnent of the Iwo nost simlar
sequences, producing 20a cluster of two aligned sequences. This cluster can
then be aligned to the next nost rel ated sequence or cluster of aligned
sequences USHPRGTFWMSt er s of sequences can be aligned by a sinple extension
of thg PADIN e Ik Qv Htioh Who! &N iMEiSon SRAMRE EGiRpristE flsion@be Al gnent i s
achieved by a series of progressive, palirw se alignhents. The program can
al so be ussguntes ofltle inzentemdogr, ancoding HAcand/aep¥ A pelypaptidss apéxaminhst by $iHQ

their amingeds: 66 RIERELS e SR SU-PoRinid RSt or SeRbhRERES o
conmpar i s@gsidues 16-340 of SEQ ID NO:6, and residues 341-562 of SEQ ID NO:6) or fragments

thereof with, e.g., immunoglobulins (or portions thereof), sequences encoding, e.g., GFP

25  (green fluorescent protein), or other similar markers, etc. Nucleotide sequences encoding
such fusion proteins are another aspect of the invention. Fusion proteins of the invention
are optionally used for, e.g., similar applications (including, e.g., therapeutic, prophylactic,
diagnostic, experimental, etc. applications as described herein) as the non-fusion proteins of
the invention. In addition to fusion with immunoglobulin sequences and marker sequences,

30 the proteins of the invention are also optionally fused with, ¢.g., sequences which allow
sorting of the fusion proteins and/or targeting of the fusion proteins to specific cell types,

regions, etc.
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101541 An additional exanple of an algorithmthat is suitable for nultiple
DNA, or am no acid, sequence alignnents is the CLUSTALW program ( Thonpson,
J. Il et ¥N020100%4)7 Nucl. Acids. Res. 22: 4671-4680). @dIATALNW@EeyHOI | NS
mul ti pl e pai nvi se conpari sons 30 between groups of sequences and assenbl es
t hem i nt oAatibodies pl e al i gnment based on honol ogy. Gap open and Gap

ext ensi on ies can be,_e.qg., 10 and 0.05 respectively. For,_anmino acid
al i gnment Edﬁ?ﬁh;hgﬁmt‘&?ﬁ%@tg? HFCRUN 8 e @sprad%e@pabqﬁimpgﬁtﬁcmth?x.
See, e. . pole&yiies bivainfersiinin - , - 89:
10915- 1095%%@\/\0 B8 BRI bl iRl BiG0ed e noffifflcotile o M%) 251 The
present i myventidngn.gi,shaspshomahérginpamd/doectvatoveay anigets tiesecd. Wintibodios spexditpl e, a

kit of_the invention contains o or nore nucleic acid, Ro ept.i de,

anti bodly, ?O&Iheciqolve [eREo éispé’iljfpﬁgﬁgq‘?é’tree}“f‘?ﬁﬁee.%z for dienpstis q"l‘gd‘%%’ fh, a HA
and/ or besUd. &, Rllatéd® thO¥Q&Rkty Offiktri i | o@g@g tic

nucl ei CNQI(;% or p% _paép(i[]?dte? (gﬁgt& dﬁ%aittrrlltb F%%lgg? S%Eg@gﬁalgé? ,a Hgé:scDNA

m cr o- ar r EM23hAktbedics speeifis fortthopelypentidas efcthe inyeniethesn begeheriateddyi d such as

i tor,. olh it | furth ] i ,
mor e ndar PEARAFWEEXRERR oYy SHEE ptitogfS et kot B nel BERIHES | 2ol g
expr essi opolp&leaalCinnodleie Thanéh Q huhikiedd, smeRITHAM| B ik @ASRDAR] fr@fments

col l ecting sanpl es, buffers, hybridization chanbers, cover slips, etc. The
kit oHti oP@dpeedihyrandeab cxpiepsior Bbragh i nstruction set or user manual

detail i USi i . di
oot cat 1128 B BT RORG BukB8al- i o RETRARSY BodBhigh GET ¥l 1"
i nstructi leagth fuleiokil heppehenins@heuRngnidadeds n@tvradpu&rd'?.ngow&éa! thease state or

condition, for evaluating effects of a_ pharnmaceutical agent or other
1

t r eat ment POLRide AT PREPPSPIYs BBt bs antigenis Beptifesamed tosindues specifipnaiibadins i n a
cell or o i 9. i it I
aspect . ¢ RECAUE Bhvciin dfiho HA scdiBnft YAR el Fambibinich, It S Ml £08.
conpoki t i bhamewsicelss Shod stagtplees af @ polypepti de. cabps tevsed kiithsanothet potdinysach aon 20
optional | opprise.one or.nmore of the follow ng (1), an apparatus, system
system co%%’g‘ﬂgﬂlm hﬁ‘BﬁW&’t"lﬁn Waﬂzéﬂfqdu?%a%aﬁwﬁ]ﬁem% meJece.act i ci ng
met hods Aoy REMCRRS Hohod3 Rél/R6dcly QARSI Bk fBRoARRA LB QTar HRALAL US
conponents herein and/or for using the conpositions herein. [H a turther
aspect, tlodhesead ekill in theeant, aod cpr vaddpted ftopradhes ansibodiks spegifapfoathat us,

g idiged toprthe ar attat us
25t hod BIVROLRS HbE PRE an B of e St E pRmislip i SaMiehte G 1o

practigce aRyntRRSEY. Ste, BRL iR BI9) Current ProWEbIs ilPR@hhYolod'WiltyiGre&ft)
i nclude one or nore translation systemas noted above. (e.g., a cellj with
appr opr i at¥; Baelked)) (§9%eundamentat ismmialegy Fowth RditiennlipphieotRapeonent s of
the kit, j r jr« r.ial or cti ci t he net ho her ei n. and/ or
e 11 ke P SO T B0 E st el s (3 00 B S Eral o DBl
such as Heoldrspriag HfoTPres UNES Btika bt Ne(chs. PBAgEshd Olikicdl Iﬁﬁaﬁdﬁo@ﬁy%h aait h

contai ners for holding the conponents of the kit, instructional materials
for practi#ggdMedieal Rﬂg]ﬁ(@ﬂ@n% eppAMog e grdirpisrancgsecited therein; Goding (1986)

25  Monoclonal Antibodies: Principles and Practice (2d ed.) Academic Press, New York, NY;
and Kohler and Milstein (1975) Nature 256: 495-497. Other suitable techniques for
antibody preparation include selection of libraries of recombinant antibodies in phage or

similar vectors. See, Huse et al. (1989) Science 246: 1275-1281; and Ward, et al. (1989)

Nature 341: 544-546. Specific monoclonal and polyclonal antibodies and antisera will

30  usually bind with a Ky, of, e.g., at least about 0.1 uM, at least about 0.01 uM or better, and,
typically and at least about 0.001 uM or better.
[0126] For certain therapeutic applications, humanized antibodies are desirable. Detailed

methods for preparation of chimeric (humanized) antibodies can be found in U.S. Patent
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WD 2010/ 093537PCM52010/ 022970 [0159] To facilitate use of the nethods and
conpositions ofthe invention any of the vacci ne conponents andl or

conposi t iwo210megs3y reasserted virus in allanoic fluid, peraso18022970

addi ti onal conponents, such as, buffer, cells, culture medium useful for
packagi ng, 48R IeN T AdifisHAl Sdtail il MeRARza¥ioh URE BthbPintBORE HidWRBicH ardr

t her apeuti c_vacci ne purposes, can be 5packa?ed inthe foom of a kit

Typi cal | yengigering teckmgresicas be foynd deiBerrebacek (edie(1 3PD\Antthedy Enaineering, 2

addi ti ongl ;.1 i j ' . '

the met h%ﬁ %ﬁ%@%%ﬁ@%%&%ﬁ%%&%eﬁ( ’?“élrcucgﬁ?&%ﬁfjﬁ'a <o L EXAVPLES

1(11601 HZNheerihg, e Pzativil rAisesach dRE ad Okfed PoSE, Pabets England MeCaffertyt ed i n

humans until 1968 when_th mer_rel aced by H3N2 influenza_ viruses. Having

proven cdpabrel @P9DaAutibeg: ang Hrotosols Fymaana Brasp, hawalaphhte#c pot enti al
given th%&q@f&a‘?ﬁ%}'«iﬁs %gﬁ‘&h{
cally and tenpora

AP

i ¢ Leuni I g urteen
geogr aphi g:@eéc}mfag g&ﬁgcagl\% eziﬁﬂg%%%ﬁ:{%gjn&ﬂl%% %ﬁag'ﬁzlg@i ruses
wer e evalHytreldnfad®: 36ha867, @dibdrgt Y. St Batr Bjpl 4,634,664 nrdd Enpelntanat A587.8aBatcr oss

reactive nti@%dq%ﬁresponse in ferrets. Sera fromferrets that were

i nocul at &% fluenza A/ Japan/ 57 (H2N2), Alinallard/ Ny178 (112N2) and

Al swi ne/ M 2006 (H2N3) viruses elicited a broadly cross-reactive anti body
response against heterol ogous H2 viruses in hemaggl utination-inhibition and
neut 8l i Zxdfinorg Belgpapsided Oyl Bahutizeaggivitm A/ Ann Ar bor/ 6/ 60 ( AA) col d- adapt ed

5o o AFHa TBRR0 b0 5 AL RESH IR R SATRR S RuirgRe 7 @
Al Ja. pan/sequcabéh (BlgS Wonribas 200 Gn@Na ﬁh&weé)ptthJal@e ide§ABoPbVild Hewdf each

ca vaccine virus to protect against honol ogous and heterol ogous wild type
(Wo1- 12 sirnefyrad featurenyybichasn by sdcagniedd, em..fie imeugologichl assayy. dhe gensrattoni on

was variable.in the upper respirator t. ~kthe ca.. n Japab7
vacci nes 0;%5“ %%eaae‘gnlé:lol ‘?cé l%al‘zyé’g‘r“% s&pP %@%ﬁtggegloﬁée 1%"%8@@’]%6%%%%3 al | enge

whi | @5t hgyobepvidaWiasidibbvsd By shchantiArs wird) fatvidés2FAke naetiones provi ded
partial protection from honol ggous chall enge with a_significant reduction
i n vi rus (0128 Fer exarpeledhe iveRtiomiaRApRMYRPYdericral 1A aRG AR BrRlachleskigat
vacci ne ‘ébédfﬁﬁl GORd R SrSfat SRR Eially Ahftifdr@bR0 % ifhSh AAGbEL oINS

chal I enge™in g upper respirdatory tract. i1n the | ower respi ratory tract,
each ea yeoahrd aganftenrimtnmopal eireprdfihgarodeinbiaoid sequenct beteatdthfrbrmoge oni t h

compl ot o PHEOLGSLTHEY 55T R (PeopTIGONDY e Aarlies G- HAG SR ogous
Wt chgl | §BAGOYVI, FARRRs 34166 2019 QIBNGPCINRRE] 94.92¢ 87 SEDAD 190 %, afifV NA
sequences of the reassortard vaccine strains.
residues 341-562 of SEQ ID NO:6), etc. To eliminate cross-reactivity with other
homologues, the antibody or antisera is subtracted with the HA and/or NA molecules found
in public databases at the time of filing, ¢.g., the “control” polypeptide(s). Where the other
control sequences correspond to a nucleic acid, a polypeptide encoded by the nucleic acid is
25  generated and used for antibody/antisera subtraction purposes.
[0129] In one typical format, the immunoassay uses a polyclonal antiserum which was
raised against one or more polypeptide comprising one or more of the sequences
corresponding to the sequences herein (¢.g., SEQ ID NOS: 2, 4, 6, 8, residues 16-340 of
SEQ ID NO:2, residues 341-562 of SEQ ID NO:2, residues 16-340 of SEQ ID NO:6, and
30 residues 341-562 of SEQ ID NO:6), ctc. or a substantial subsequence thereof (i.e., at least
about 30% of the full length sequence provided). The set of potential polypeptide

immunogens derived from the present sequences are collectively referred to below as “the

immunogenic polypeptides.” The resulting antisera is optionally selected to have low cross-

49



SEQNO HA or NA Strain Name Am no Acid or Nucleotide a Am no Acid Nucl eoti de
SEQIDNO | SEQID NO 2 HA (H3) HA (H3) ca A/Japan/ 57 ea Al Japan/57 ea
A Japan/ 5WO BEQIIBBNG 3 NA (N2) SEQ ID NO 4 SEQ | D NOT/&288022D0NO. 6

reactivity against the control hemagglutinin and/or neuraminidase homologues and any such
cross-reactivity is removed, e.g., by immunoabsorbtion, with one or more of the control
hemagglutinin and neuraminidase homologues, prior to use of the polyclonal antiserum in
the immunoassay.

5 [0130] In order to produce antisera for use in an immunoassay, one or more of the
immunogenic polypeptides is produced and purified as described herein. For example,
recombinant protein can be produced in a recombinant cell. An inbred strain of mice (used
in this assay because results are more reproducible due to the virtual genetic identity of the
mice) is immunized with the immunogenic protein(s) in combination with a standard

10 adjuvant, such as Freund's adjuvant, and a standard mouse immunization protocol (see, ¢.g.,

Harlow and Lane (1988) Antibodies, A Laboratory Manual, Cold Spring Harbor

Publications, New York, for a standard description of antibody generation, immunoassay
formats and conditions that can be used to determine specific immunoreactivity).
Additional references and discussion of antibodies is also found herein and can be applied

15 here to defining polypeptides by immunoreactivity. Alternatively, one or more synthetic or
recombinant polypeptide derived from the sequences disclosed herein is conjugated to a
carrier protein and used as an immunogen.
[0131] Polyclonal sera are collected and titered against the immunogenic polypeptide in an
immunoassay, for example, a solid phase immunoassay with one or more of the

20  immunogenic proteins immobilized on a solid support. Polyclonal antisera with a titer of
10° or greater are selected, pooled and subtracted with the control hemagglutinin and/or
neuraminidase polypeptide(s) to produce subtracted pooled titered polyclonal antisera.
[0132] The subtracted pooled titered polyclonal antisera are tested for cross reactivity
against the control homologue(s) in a comparative immunoassay. In this comparative assay,

25  discriminatory binding conditions are determined for the subtracted titered polyclonal
antisera which result in at least about a 5-10 fold higher signal to noise ratio for binding of
the titered polyclonal antisera to the immunogenic polypeptides as compared to binding to
the control homologues. That is, the stringency of the binding reaction is adjusted by the
addition of non-specific competitors such as albumin or non-fat dry milk, and/or by

30  adjusting salt conditions, temperature, and/or the like. These binding conditions are used in
subsequent assays for determining whether a test polypeptide (a polypeptide being
compared to the immunogenic polypeptides and/or the control polypeptides) is specifically

bound by the pooled subtracted polyclonal antisera. In particular, test polypeptides which
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immunogenic polypeptide as compared to the known receptor, etc., and is, therefore a
polypeptide of the invention.

[0133] In another example, immunoassays in the competitive binding format are used for
detection of a test polypeptide. For example, as noted, cross-reacting antibodies arc
removed from the pooled antisera mixture by immunoabsorbtion with the control
polypeptides. The immunogenic polypeptide(s) are then immobilized to a solid support
which is exposed to the subtracted pooled antisera. Test proteins are added to the assay to
compete for binding to the pooled subtracted antisera. The ability of the test protein(s) to
compete for binding to the pooled subtracted antisera as compared to the immobilized
protein(s) is compared to the ability of the immunogenic polypeptide(s) added to the assay
to compete for binding (the immunogenic polypeptides compete effectively with the
immobilized immunogenic polypeptides for binding to the pooled antisera). The percent
cross-reactivity for the test proteins is calculated, using standard calculations.

[0134] In a parallel assay, the ability of the control protein(s) to compete for binding to the
pooled subtracted antisera is optionally determined as compared to the ability of the
immunogenic polypeptide(s) to compete for binding to the antisera. Again, the percent
cross-reactivity for the control polypeptide(s) is calculated, using standard calculations.
Where the percent cross-reactivity is at least 5-10x as high for the test polypeptides as
compared to the control polypeptide(s) and or where the binding of the test polypeptides is
approximately in the range of the binding of the immunogenic polypeptides, the test
polypeptides are said to specifically bind the pooled subtracted antisera.

[0135] In general, the immunoabsorbed and pooled antisera can be used in a competitive
binding immunoassay as described herein to compare any test polypeptide to the
immunogenic and/or control polypeptide(s). In order to make this comparison, the
immunogenic, test and control polypeptides are cach assayed at a wide range of
concentrations and the amount of each polypeptide required to inhibit 50% of the binding of
the subtracted antisera to, €.g., an immobilized control, test or immunogenic protein is
determined using standard techniques. If the amount of the test polypeptide required for
binding in the competitive assay is less than twice the amount of the immunogenic

polypeptide that is required, then the test polypeptide is said to specifically bind to an
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harvested and virus titer in the tissues wa.s determned. Figures 1 and 2
shows efficacy of protection conferred by the reconbi nant H2 vacci nes

agai nst hdvRUHOS3Tand het er ol ogous wi | d-type H2 vir usesPCTUS20me222m0d nasal
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WD 2010/ 093537PCT/ US2010/ 022970 SEQUENCES caAl i apani 57 SEQ DNal
Nucl eot i d@é&ﬁ&ﬁéﬁ@ﬁé&kﬂﬁﬁ%‘f@?ﬂ%@ﬁﬂ?@%&ci fieletwat:1773tit 5 1

agcaaaagc199PAs UacAbef AlBRAHR Hrven AR BRVARE FAIRR BRI Ppolynucleotide

15 sequences and polypeptide amino acid sequences, e.g., hemagglutinin and neuraminidase
sequences, and, €.g., compositions and methods comprising said sequences. Examples of
said sequences are disclosed herein (e.g., SEQ ID NOS: 1-8). However, one of skill in the
art will appreciate that the invention is not necessarily limited to those sequences disclosed
herein and that the present invention also provides many related and unrelated sequences

20  with the functions described herein, e.g., encoding a HA and/or a NA molecule.
[0138] One of skill will also appreciate that many variants of the disclosed sequences are
included in the invention. For example, conservative variations of the disclosed sequences
that yield a functionally identical sequence are included in the invention. Variants of the
nucleic acid polynucleotide sequences, wherein the variants hybridize to at least one

25  disclosed sequence, are considered to be included in the invention. Unique subsequences of
the sequences disclosed herein, as determined by, e.g., standard sequence comparison

techniques, are also included in the invention.

Silent Variations
30  [0139] Due to the degeneracy of the genetic code, any of a variety of nucleic acid sequences
encoding polypeptides and/or viruses of the invention are optionally produced, some which

can bear lower levels of sequence identity to the HA and NA nucleic acid and polypeptide
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52 tcatttatct cattctcctg ttcacagcag tgagagggga cgagatatgc 101 attggatacc
at gccaat aa ttccacaaag aaqgtcgaca caattctaga 151 goggaacgtg act gt gagtc

at gccaaggwoQaid®bizgag aagacccata 201 acggaaagtt at gcaactrasa@ogge®ad cc
ctccacttga actagaggac 10 251 tutagcattg ccggatggct cattggaaat ccagaatgtg

at aggctt Glequences herein. The following provides a typical codon table specifying the genetic code,
found in many biology and biochemistry texts.

Table 1 Codon Table

Amino acids Codon

Alanine Ala A |GCA GCC GCG GCU

Cysteine Cys C [UGC UGU

Asparticacid Asp D | GAC  GAU

Glutamic Glu E |GAA GAG

acid

Phenylalanin Phe F |UUC  UUU

e

Glycine Gy G |GGA GGC GGG GGU

Histidine His H | CAC CAU

Isoleucine e 1 |AUA AUC AUU

Lysine Lys K |AAA AAG

Leucine Leu L |UUA UUG CUA CUC CUG CUU
Methionine Met M | AUG

Asparagine Asn N | AAC AAU

Proline Po P |CCA CCC CCG CCU

Glutamine Gn Q |CAA CAG

Arginine Arg R [AGA AGG CGA CGC CGG CGU
Serine Ser S |AGC AGU UCA UCC UCG UCU
Threonine Thr T |ACA ACC ACG ACU

Valine Val V |GUA GUC GUG GUU

Tryptophan  Trp W | UGG

Tyrosine Tyr 'Y |UAC UAU

[0140] The codon table shows that many amino acids are encoded by more than one codon.
5  For example, the codons AGA, AGG, CGA, CGC, CGG, and CGU all encode the amino
acid arginine. Thus, at every position in the nucleic acids of the invention where an
arginine is specified by a codon, the codon can be altered to any of the corresponding
codons described above without altering the encoded polypeptide. It is understood that U in

an RNA sequence corresponds to T in a DNA sequence.
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301 aagtgtgcca gaatggtcct atataatgga gaaagaaaac ccgagagacg 351 gtttgtgtta
t ccaggcagc ttcaatgatt atgaagaatt gaaacatctc 401 ctcagcagcg tgaaacattt
cgagaaagt ¥@zgane3sIyc ccaaagatag 451 atggacacag cat agaagaaUs0yYRgeynt C
acgggcctgc acggtgtctg 15 501 gtaatcgatc attcttcagg aacat egtot qgctgacaaa
gaaaggat c §143p Sudntsilatitoaggtidrist amo@rggecies of “conservatively modified variations,”
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discussed below. One of skill will recognize that each codon in a nucleic acid (except ATG,
which is ordinarily the only codon for methionine, and TTG, which is ordinarily the only
codon for tryptophan) can be modified by standard techniques to encode a functionally
identical polypeptide. Accordingly, each silent variation of a nucleic acid which encodes a
polypeptide is implicit in any described sequence. The invention, therefore, explicitly
provides each and every possible variation of a nucleic acid sequence encoding a
polypeptide of the invention that could be made by selecting combinations based on
possible codon choices. These combinations are made in accordance with the standard
triplet genetic code (e.g., as set forth in Table 1, or as is commonly available in the art) as
applied to the nucleic acid sequence encoding a hemagglutinin or a neuraminidase
polypeptide of the invention. All such variations of every nucleic acid herein are
specifically provided and described by consideration of the sequence in combination with
the genetic code. One of skill is fully able to make these silent substitutions using the

methods herein.

Conservative variations

[0142] Owing to the degeneracy of the genetic code, “silent substitutions” (i.e.,
substitutions in a nucleic acid sequence which do not result in an alteration in an encoded
polypeptide) are an implied feature of every nucleic acid sequence of the invention which
encodes an amino acid. Similarly, “conservative amino acid substitutions,” in one or a few
amino acids in an amino acid sequence are substituted with different amino acids with
highly similar properties, are also readily identified as being highly similar to a disclosed
construct such as those herein. Such conservative variations of each disclosed sequence are
a feature of the present invention.

[0143] “Conservative variations” of a particular nucleic acid sequence refers to those
nucleic acids which encode identical or essentially identical amino acid sequences, or,
where the nucleic acid does not encode an amino acid sequence, to essentially identical
sequences, see, Table 2 below. One of skill will recognize that individual substitutions,
deletions or additions which alter, add or delete a single amino acid or a small percentage of
amino acids (typically less than 5%, more typically less than 4%, 3%, 2% or 1%) in an
encoded sequence are “conservatively modified variations” where the alterations result in

the deletion of an amino acid, addition of an amino acid, or substitution of an amino acid
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at cgt agaag aat agaagcg gagaacaaat 601 gctaataatt tggggggtqgc accatcccaa
t gat gagaca aaacaaagaa 651 cattgtacca gaatgtggga acctatgttt ccgtaggcac
at caacat two 200kb9s3¢caaaaggt caaccccaga aat agcaaca aggcct paagstgearzggaca 20
751 aggaggtaga atggaattct cttgaaccct cttggatatg tgggacacca 801 taaattttga

gaqt act ggtith aeemtidalyl Gmiacar@aadt@d. Thus, “conservative variations” of a listed
polypeptide sequence of the present invention include substitutions of a small percentage,
typically less than 5%, more typically less than 4%, 3%, 2% or 1%, of the amino acids of
the polypeptide sequence, with a conservatively selected amino acid of the same
5  conservative substitution group. Finally, the addition of sequences which do not alter the
encoded activity of a nucleic acid molecule, such as the addition of a non-functional

sequence, is a conservative variation of the basic nucleic acid.

Table 2 -- Conservative Substitution Groups

1 | Alanine (A) Serine (S) Threonine (T)

2 | Aspartic acid (D) | Glutamic acid (E)

3 | Asparagine (N) Glutamine (Q)

4 | Arginine (R) Lysine (K)

5 | Isoleucine (I) Leucine (L) Methionine (M) | Valine (V)
6 | Phenylalanine (F) | Tyrosine (Y) Tryptophan (W)

10
Unique Polypeptide and Polynucleotide Subsequences
[0144] In one aspect, the invention provides a nucleic acid which comprises a unique
subsequence in a nucleic acid selected from the sequence of HA and NA molecules
disclosed herein, e.g., SEQ ID NOS: SEQ ID NO:1, 3, 5, 7, residues 89-1063 of SEQ ID
15 NO:1, residues 1064-1729 of SEQ ID NO:1, residues 88-1062 of SEQ ID NO:5 and
residues 1063-1728 of SEQ ID NO:5. The unique subsequence is unique as compared to a
nucleic acids corresponding to nucleic acids such as, e.g., those found in GenBank or other
similar public databases at the time of filing. Alignment can be performed using, e.g.,
BLAST set to default parameters. Any unique subsequence is useful, e.g., as a probe to
20  identify the nucleic acids of the invention. See, above.
[0145] Similarly, the invention includes a polypeptide which comprises a unique
subsequence in a polypeptide selected from the sequence of HA and NA molecules
disclosed herein, e.g., SEQ ID NOS: 2, 4, 6, 8, residues 16-340 of SEQ ID NO:2, residues
341-562 of SEQ ID NO:2, residues 16-340 of SEQ ID NO:6, and residues 341-562 of SEQ
25 IDNO:6. Here, the unique subsequence is unique as compared to a polypeptide
corresponding to, e.g., the amino acid corresponding to polynucleotide sequences found in,

e.g., GenBank or other similar public databases at the time of filing.
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tggattcaaa 851 atatcgaaaa gaggtagttc agggatcatg aaaacagaaq gaacacttqa 901
gaact qt gag accaaatgcc aaactccttt gggagcaata. aatacaacat 951 tqcottttca
caat gt ecadv@ ol aa t aggt gagt g ccccaaatat 25 1001 gt aaREWTRY1GERAMt t (gt
cttagcaaca agactaagga atgttcocca 1051 gattgaatca agaggattgt ttggggcaat
agct ggt t t {0lk6hJhagoagtion also provides for target nucleic acids which hybridize under stringent

10

15

20

25

30

conditions to a unique coding oligonucleotide which encodes a unique subsequence in a
polypeptide selected from the sequences of HA and NA molecules of the invention wherein
the unique subsequence is unique as compared to a polypeptide corresponding to any of the
control polypeptides (sequences of, e.g., the nucleic acids corresponding to those found in,
¢.g., GenBank or other similar public databases at the time of filing). Unique sequences are

determined as noted above.

Sequence comparison, identity, and homology

[0147] The terms “identical” or percent “identity,” in the context of two or more nucleic
acid or polypeptide sequences, refer to two or more sequences or subsequences that are the
same or have a specified percentage of amino acid residues or nucleotides that are the same,
when compared and aligned for maximum correspondence, as measured using one of the
sequence comparison algorithms described below (or other algorithms available to persons
of skill) or by visual inspection.

[0148] The phrase “substantially identical,” in the context of two nucleic acids or
polypeptides (e.g., DNAs encoding a HA or NA molecule, or the amino acid sequence of a
HA or NA molecule) refers to two or more sequences or subsequences that have at least
about 90%, preferably 91%, most preferably 92%, 93%, 94%, 95%, 96%, 97%, 98%,
98.5%, 99%, 99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8%, 99.9% or more
nucleotide or amino acid residue identity, when compared and aligned for maximum
correspondence, as measured using a sequence comparison algorithm or by visual
inspection. Such “substantially identical” sequences are typically considered to be
“homologous,” without reference to actual ancestry. Preferably, “substantial identity” exists
over a region of the amino acid sequences that is at least about 200 residues in length, at
least about 250 residues, at least about 300 residues, 350 residues, 400 residues, 425
residues, 450 residues, 475 residues, 480 residues, 490 residues, 495 residues, 499 residues,
500 residues, 502 residues, 559 residues, 565 residues, or 566 residues, or over the full
length of the two sequences to be compared.

[0149] For sequence comparison and homology determination, typically one sequence acts
as a reference sequence to which test sequences are compared. When using a sequence
comparison algorithm, test and reference sequences are input into a computer, subsequence

coordinates are designated, if necessary, and sequence algorithm program parameters are
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1101 gatggcaagg aatggttgat gattagtatg gataccatca cagcaatgag 1151
caggaat cag ggtatgcagc agacaaagaa tccactcaaa aggcatttga 1201 tggaatcacc

aacaaggt agoaviopogdsgat t gaaaagat g aacacccaat 30 1251 ttgeegaisgéohgpg@aagaa
ttcagtaact tagagagaag actggagaac 1301 ttgaacaaaa agatggaaga cgggtttcta

gat gt gt ggRsigasted.a®hdSequence comparison algorithm then calculates the percent sequence
identity for the test sequence(s) relative to the reference sequence, based on the designated
program parameters.
[0150] Optimal alignment of sequences for comparison can be conducted, e.g., by the local

5  homology algorithm of Smith & Waterman, Adv Appl Math 2:482 (1981), by the homology

alignment algorithm of Needleman & Wunsch, J Mol Biol 48:443 (1970), by the search for
similarity method of Pearson & Lipman, Proc Natl Acad Sci USA 85:2444 (1988), by
computerized implementations of algorithms such as GAP, BESTFIT, FASTA, and
TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, 575

10  Science Dr., Madison, WI, or by visual inspection (see generally, Ausubel et al., supra).
[0151] One example of an algorithm that is suitable for determining percent sequence
identity and sequence similarity is the BLAST algorithm, which is described in Altschul et
al., J Mol Biol 215:403-410 (1990). Software for performing BLAST analyses is publicly
available through the National Center for Biotechnology Information

15  (www(dot)ncbi.nlm.nih(dot)gov/). This algorithm involves first identifying high scoring
sequence pairs (HSPs) by identifying short words of length W in the query sequence, which
either match or satisfy some positive-valued threshold score T when aligned with a word of
the same length in a database sequence. T is referred to as the neighborhood word score
threshold (see, Altschul et al., supra). These initial neighborhood word hits act as seeds for

20 initiating searches to find longer HSPs containing them. The word hits are then extended in
both directions along each sequence for as far as the cumulative alignment score can be
increased. Cumulative scores are calculated using, for nucleotide sequences, the parameters
M (reward score for a pair of matching residues; always > 0) and N (penalty score for
mismatching residues; always < 0). For amino acid sequences, a scoring matrix 18 used to

25  calculate the cumulative score. Extension of the word hits in each direction are halted
when: the cumulative alignment score falls off by the quantity X from its maximum
achieved value; the cumulative score goes to zero or below, due to the accumulation of one
or more negative-scoring residue alignments; or the end of either sequence is reached. The
BLAST algorithm parameters W, T, and X determine the sensitivity and speed of the

30  alignment. The BLASTN program (for nucleotide sequences) uses as defaults a wordlength
(W) of 11, an expectation (E) of 10, a cutoff of 100, M=5, N=-4, and a comparison of both
strands. For amino acid sequences, the BLASTP program uses as defaults a wordlength (W)
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1351 tgagcttcta gttctgatgg aaaat gagag gacacttgac tttcatgatt 1401
ctaatgtcaa gaatctetat gataaagtca gaatgcagct gagagacaac 1451 gtcaaagaag

t aggaaat V2300936 aa ftttatcaca aatgtgatga 35 1501 t gadrQyres2g1@eegt gt ga
aaaacqggac qtatgattat cccaagtatg 1551 aagaagagtc taaactaaat agaaat gaaa

t caaaggggof haaatxperagon (Ep6f1(GgodtieddioQSUME scadag matrix (see, Henikoff &
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Henikoff (1989) Proc Natl Acad Sci USA 89:10915).
[0152] In addition to calculating percent sequence identity, the BLAST algorithm also

performs a statistical analysis of the similarity between two sequences (see, e.g., Karlin &
Altschul, Proc Natl Acad Sci USA 90:5873-5787 (1993)). One measure of similarity
provided by the BLAST algorithm is the smallest sum probability (P(N)), which provides an

indication of the probability by which a match between two nucleotide or amino acid
sequences would occur by chance. For example, a nucleic acid is considered similar to a
reference sequence if the smallest sum probability in a comparison of the test nucleic acid to
the reference nucleic acid is less than about 0.1, more preferably less than about 0.01, and
most preferably less than about 0.001.

[0153] Another example of a useful sequence alignment algorithm is PILEUP. PILEUP
creates a multiple sequence alignment from a group of related sequences using progressive,
pairwise alignments. It can also plot a tree showing the clustering relationships used to
create the alignment. PILEUP uses a simplification of the progressive alignment method of
Feng & Doolittle (1987) J. Mol. Evol. 35:351-360. The method used is similar to the
method described by Higgins & Sharp (1989) C4ABIOS5:151-153. The program can align,
€.8., up to 300 sequences of a maximum length of 5,000 letters. The multiple alignment
procedure begins with the pairwise alignment of the two most similar sequences, producing
a cluster of two aligned sequences. This cluster can then be aligned to the next most related
sequence or cluster of aligned sequences. Two clusters of sequences can be aligned by a
simple extension of the pairwise alignment of two individual sequences. The final
alignment is achieved by a series of progressive, pairwise alignments. The program can
also be used to plot a dendogram or tree representation of clustering relationships. The
program is run by designating specific sequences and their amino acid or nucleotide
coordinates for regions of sequence comparison.

[0154] An additional example of an algorithm that is suitable for multiple DNA, or amino
acid, sequence alignments is the CLUSTALW program (Thompson, J. D. et al. (1994) Nucl.
Acids. Res. 22: 4673-4680). CLUSTALW performs multiple pairwise comparisons
between groups of sequences and assembles them into a multiple alignment based on
homology. Gap open and Gap extension penalties can be, e.g., 10 and 0.05 respectively.
For amino acid alignments, the BLOSUM algorithm can be used as a protein weight matrix.
See, ¢.g., Henikoff and Henikoff (1992) Proc. Natl. Acad. Sci. USA 89: 10915-10919.
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ccttaccatt tatgctacag tagcaggttc 1651 tctgtcactg gcaatcatga tggctgggat
ctetttctgg atgtgctcca 1701 acgggfctct gcagtgcagg atctgcatat gattataagt
cattttat ano4010l065s87t t aaaaacac cottgtttct act SEQNO 2 Anmpow/useildos®ouence of
ca A/ Japan, /57 H2 Entire nol ecule |l ength: 562 aa 1 maiiylillf

tavrqdqi ci gyhannstek vdtil ernvt

Kits and Reagents
[0155] The present invention is optionally provided to a user as a kit. For example, a kit of
the invention contains one or more nucleic acid, polypeptide, antibody, or cell line
5  described herein (e.g., comprising, or with, a HA and/or NA molecule of the invention).

The kit can contain a diagnostic nucleic acid or polypeptide, e.g., antibody, probe set, ¢.g.,
as a cDNA micro-array packaged in a suitable container, or other nucleic acid such as one
or more expression vector. The kit can also further comprise, one or more additional
reagents, €.g., substrates, labels, primers, for labeling expression products, tubes and/or

10  other accessories, reagents for collecting samples, buffers, hybridization chambers, cover
slips, etc. The kit optionally further comprises an instruction set or user manual detailing
preferred methods of using the kit components for discovery or application of diagnostic
sets, etc.
[0156] When used according to the instructions, the kit can be used, e.g., for evaluating a

15  disease state or condition, for evaluating effects of a pharmaceutical agent or other
treatment intervention on progression of a disease state or condition in a cell or organism, or
for use as a vaccine, etc.
[0157] In an additional aspect, the present invention provides system kits embodying the
methods, composition, systems and apparatus herein. System kits of the invention

20  optionally comprise one or more of the following: (1) an apparatus, system, system
component or apparatus component; (2) instructions for practicing methods described
herein, and/or for operating the apparatus or apparatus components herein and/or for using
the compositions herein. In a further aspect, the present invention provides for the use of
any apparatus, apparatus component, composition or kit herein, for the practice of any

25  method or assay herein, and/or for the use of any apparatus or kit to practice any assay or
method herein.
[0158] Additionally, the kits can include one or more translation system as noted above
(e.g., a cell) with appropriate packaging material, containers for holding the components of
the kit, instructional materials for practicing the methods herein and/or the like. Similarly,

30 products of the translation systems (e.g., proteins such as HA and/or NA molecules) can be
provided in kit form, ¢.g., with containers for holding the components of the kit,

instructional materials for practicing the methods herein and/or the like.
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causing disease, H2 viruses may have pandemic potential given the lack of H2 specific

immunity in persons bom after 1968. Fourteen geographically and temporally diverse H2
avian and human influenza viruses were evaluated for their ability to replicate and elicit a

15 broad cross reactive antibody response in ferrets. Sera from ferrets that were inoculated
with influenza A/Japan/57 (H2N2), A/mallard/NY/78 (H2N2) and A/swine/MO/2006
(H2N3) viruses elicited a broadly cross-reactive antibody response against heterologous H2
viruses in hemagglutination-inhibition and neutralization assays.
[0161] Using an A/Ann Arbor/6/60 (AA) cold-adapted (ca) (H2N2) backbone, three ca

20  viruses were generated: ca A/Japan/57, ca A/mallard/NY/78 and ca A/swine/MO/2006.
The HA and NA sequences of A/Japan/57 and A/swine/MO/2006 are shown in Table 3.
The ability of each ca vaccine virus to protect against homologous and heterologous wild
type (wr) H2 virus challenge was evaluated in ferrets. Efficacy of protection was variable in
the upper respiratory tract. The ca AA and ca A/Japan/57 vaccines provided complete

25  protection against a homologous challenge while the ca A/mallard/NY/78 and ca
A/swine/MO/2006 vaccines provided partial protection from homologous challenge with a
significant reduction in virus titers compared with mock-immunized animals. None of the
ca vaccine viruses conferred complete protection against heterologous challenge in the
upper respiratory tract. In the lower respiratory tract, each ca vaccine conferred complete

30  protection from the challenge with the homologous wt virus. The ca AA and ca
A/swine/MO/2006 vaccines provided complete protection in the lower respiratory tract

against all heterologous wt challenge viruses.
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were vaccinated with a single dose of ca reassortant virus vaccine. The ferrets were then

challenged with wt AA, wt A/Japan/57, wt A/mallard/NY/78 and wt A/swine/MO/2006

influenza virus. Three days post challenge lungs and nasal turbinates of the ferrets were

harvested and virus titer in the tissues was determined. Figures 1 and 2 shows efficacy of

sw-ReNt8/2666—10 SEQ

protection conferred by the recombinant H2 vaccines against homologous and heterologous

wild-type H2 viruses in lungs and nasal turbinates, respectively, in ferrets.

[0163] Figures 3 and 4 show the efficacy of protection conferred by the ca AA, ca
A/Japan/57, ca A/mallard/NY/78 and ca A/swine/MO/2006 vaccines in mice. Mice were
vaccinated with a single dose of ca reassortant virus vaccine. The mice were then

challenged with wt AA, wt A/Japan/57, wt A/mallard/NY/78 and wt A/swine/MO/2006

influenza virus. Three days post challenge lungs and nasal turbinates of the mice were

harvested and virus titer in the tissues was determined. Figures 3 and 4 show efficacy of

protection conferred by the recombinant H2 vaccines against homologous and heterologous

wild-type H2 viruses in lungs and nasal turbinates, respectively, in mice.

[0164] While the foregoing invention has been described in some detail for purposes of

clarity and understanding, it will be clear to one skilled in the art from a reading of this

disclosure that various changes in form and detail can be made without departing from the
true scope of the invention. For example, all the techniques and apparatus described above

may be used in various combinations. All publications, patents, patent applications, or other
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cattgacaat aggtgagtgc cccaaqtatg 1001 taaagtcaga tagactgatt
gagt aagaaa. tgtccoccag 1051 attgaatcaa ggggattgtt tggagcaata
t agaaggcgg 1101 at ggcaaagg atggttgatg gptggtatgg gtaccatcac
35 1151 aaggat cagg at atgcegca gacaaagaat ccactcaaaa ggcaatt gat

1201 gggat aacta acaaagtaaa ttctgtgatt gaaaaaataa acactcagtt 1251 tgaggctgtt

gggaaagagt
ggatttattg
apacttgatt
agagacaat g
gaat gcat ga
aagct gaaca
cttgpt at at
tctttctgga
aattt gt aat

of ca Al swi ne/ M12006 H2 Entire nolecule | ength: 562 aa

t vvkgdgi ci
si agwll gnp
i | prdgntgh

t caapaapct agagagaagg ctggaaaact 1301 taaat aaaaa gat ggaagat

at gt atggac atataatgcc 1351 gaactcctag ttctaatgga aaat gagagg
tccatgattc 40 1401 taatgtgaag aatctgtacg ataaggtcag aatgcaattg
1451 ctaaggaaat agggaacgga tgotttgagt tttatcataa atqtgatgat 1501
at agt gt caq gaatgggaca tatgattatc cpaaatatga 1551 ggaagagtcc
ggaacgaaat caaagaagtg aaattgaaca 160i atatgggagt Ltall:aaata
acgct acagt tgcaggctct 45 1651 ttgtcactgg caatcatgat agctgggatt
tgtgttctaa 1701 tggatctctg caatgcagaa tttgcatatg actgtaagtc
1751 taaaaacacc cttgtttcta ct SEQ ID NO 6 Am no acid seguence
I mitflillf
gyhannst ek vdtilernvt vthaknilek 51 thngklcrls gipplelgdc
ecdrlisvpe wsyivekenp 101 vngi cypgsf ndyeel khil tsvthfekvk
tttggsraea 151 vsgnpsffrn nvw t kkgsn ysi akrsynn tsgegnivi w

gi hhpriddae 201 grtlyghvgt yvsvgtstin krsipeiatr pkvngqggrmefswtlietw 251

dvi nf est gn
| ti gecpkyv
gsgyaadkes
vwt ynael 1v
svrngtydyp
csngslqcri

Entire nol ecul e | engt h:

cagaagat aa
ggagt gggaa

| i apeygf ki skrgssink tekilencet kcgtplgain 301 ttipfhnihp
ksdxlilatg vinvpgiear glfgaiagfi 10 351 eggwggnvdg wygyhhsndg

t gkai dgi tn k: vnsvi eknm 401 tgf eavgkef nnlerrieni nkknmedgfid
lrmenert| df 451 hdsnvknlvd kvrngjrdna kei gngcfef yhkcddecmn

501 kyeeeskl nr nel . kgvki sn ngvygilaiy atvagslsla imagisfwn551
ci 15 SEQ ID NO 7 Nucleotide Sequence of ca A/ swi ne/ MJ 2006 : N3
1453 nt 1 agcaaaagea ggtgcgagat gaat cegaat

t aacaat cgg 51 ggtagtgaat accactctgt caacaatage cottctcatt

20 101 acttaatttt caacacagtc atacatgaga aaat aggaga ccatcaaata

151 gtgacctatc caacaataac gacccctgca gtaccgaaet gcagtgacac 201 tataataaca

t acaat aaea
ttcaagtctc
gcaat acgac
gat aat gaca
agcaat ggga
acagct ccag
tttgacggga
cagat aat at
agaact cagg
ggccctgetg
aagt at gaaa
gacattgatg
agaat caaca
acceccagge

ct gt gat aaa caacat aaca acaacaat aa 251 taactgaaqa agaaaggcct
cactaccgct gtqcoccttc 301 agaggattct tcccttttca caaggacaat

t gggt gaaaa 25 351 caaagacgtc atagtcacaa gagagcctta tgttagctgc
401. actgctggtc ctttgetctc acacaaggag cattgctagg gaccaaacat 451
ccattaaaga caggacacca tataggtotc taattcgttt 501 cccaat agga
tact aggaaa ttataaagaq atatgcattg 551 cttggtcgag cagcagttgc
aagagt ggat gcatgtgtgc 30 601 atgacaggga aegat aat ga tgeaagtgcc
at ggagggag 651 aat gacaaac tccattaaat catggagaaa ggacatacta

701 agtctgaatg ccaatgcatt gacgggactt gtgttgttgc tgtcacagat 751
ctaatagt gc agattaeagg gtttactgaa tacgggaggg 801 aaaaat aat a
atgttcccaa aaeaaagata caacacttag 35 851 aagaatgttc ctgctatgtg
tttactgtat atgtagggac 901 aattggaagg gctctaacag accttggatg
acgagactat 951 actggaaaca gggtatgtat gtagtaaatt ccactcagac
1001 ccgctgaccc ttcaacaatg aéetgtgact ccccaagcaa tgtcaat gga



1051 ggacceggag tgaaggggtt tggtttcaaa getggcgetg atgtatggtt 40 1101

aggt agaaca gtgtcgacta gtggtagatc gggctttgaa attatcaaag 1151 ttacagaagg
gt ggat caagoh0iopessaacc atgtcaaatc aattacacaa 1201 acact agCgase@aac®ad ga
ctggtcaggc tattccggta gcttcattgt 1251 caaagccaag gactgttttc aaccctgttt

quggtmagggag 1301 ggaggcccaa caagaat gat gaegtetctt ggacaagtaa
5 1351 actttctgtg gactagacaa tgaacctgga tcgggaaatt ggccagatgg

ttatgttg
t agt at ag

1401 tt cteaa/Fapangdgt t t at gc ccaagt aat a gaaaaaagca ccttgtttct 1451 act

S0 T NS ORGSR Bl e B ) ARl AT 2008 12 Entire i ecul e

fntvi heki g dhqi vtypti

ID NO 8
| engt h:

tt

vvn

t t pavpncsthtiré irojeenleMendiii 1778 ink t €

5

10

15

20

25

30

35

40

45

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751

agcaaaagca
tcatttatct
attggatacc
gcggaacgtc
acggaaagtt
tgtagcattg
aagtgtgcca
gtttgtgtta
ctcagcagcg
atggacacag
gtaatccatc
gattatccgg
gctaataatt
cattgtacca
aacaaaaggt
aggaggtaga
taaattttga
atatcgaaaa
gaactgtgag
tgccttttea
gtaaaatcgg
gattgaatca
gatggcaagg
cagggatcag
tggaatcacc
ttgaagctgt
ttgaacaaaa
tgagcttcta
ctaatgtcaa
gtcaaagaac
tgaatgcatg
aagaagagtc
agcatggggg
tctgtcactg
acgggtctct
ttaaaaacac

ggggttatac
cattctcctg
atgccaataa
actgtgactc
atgcaaacta
ccggatggct
gaatggtcct
tccaggcagce
tgaaacattt
catacaacaa
attcttcagg
ttgccaaagg

tggggggtgc
gaatgtggga
caaccccaga
atggaattct
gagtactggt
gaggtagttc
accaaatgcc
caatgtccac
agaagttggt
agaggattgt
aatggttgat
ggtatgcagc
aacaaggtaa
tgggaaagaa
agatggaaga
gttctgatgg
gaatctgtat
taggaaatgg
aatagtgtga
taaactaaat
tttatcaaat
gcaatcatga
gcagtgcagg
ccttgtttcet

I a

catagacaac
ttcacagcag
ttccacagag
atgccaagga
aacggaatcc
ccttggaaat
atataatgga
ttcaatgatt
cgagaaagta
ctggaggttc
aacatggtct
atcgtacaac
accatcccaa
acctatgttt
aatagcaaca
cttggaccct
aatctaattg
agggatcatg
aaactccttt
ccactgacaa
cttagcaaca
ttggggcaat
ggttggtatg
agacaaagaa
attctgtgat
ttcagtaact
cgggtttcta
aaaatgagag
gataaagtca
atgttttgaa
aaaacgggac
agaaatgaaa
ccttgccatt
tggctgggat
atctgcatat
act

igvgnii

caaaagcaaa
tgagagggga
aaggtcgaca
cattcttgag
ctccacttga
ccagaatgtg
gaaagaaaac
atgaagaatt
aagattctgc
acgggcctgc
ggctgacaaa
aatacaagcg
tgatgagaca
ccgtaggcac
aggcctaaag
cttggatatg
caccagagta
aaaacagaag
gggagcaata
taggtgagtg
ggactaagga
agctggtttt
gataccatca
tccactcaaa
tgaaaagatg
tagagagaag
gatgtgtgga
gacacttgac
gaatgcagct
ttttatcaca
gtatgattat
tcaaaggggt
tatgctacag
ctctttctgg
gattataagt

SEQ ID NO:2 Amino acid sequence of ca A/Japan/57 H2

Entire molecule length: 562 aa

1
51
101
151

maiiylillf tavrgdgici gyhannstek
thngklckln gipplelgdc siagwllgnp
rdglcypgsf ndyeelkhll ssvkhfekvk
vsgnpsffrn mvwltkkgsd ypvakgsynn

63

vdtilernvt
ecdrllsvpe
ilpkdrwtgh
tsgeqgqmliiw

acaatggcca
ccagatatgc
caattctaga
aagacccata
actaggggac
ataggcttct
ccgagagacg
gaaacatctc
ccaaagatag
gcggtgtctg
gaaaggatca
gagaacaaat
gaacaaagaa
atcaacattg
tgaatggaca
tgggacacca
tggattcaaa
gaacacttga
aatacaacat
ccccaaatat
atgttcccca
atagaaggag
cagcaatgac
aggcatttga
aacacccaat
actggagaac
catacaatgc
tttcatgatt
gagagacaac
aatgtgatga
cccaagtatg
aaaattgagc
tagcaggttc
atgtgctcca
cattttataa

vthakdilek
wsyimekenp
tttggsraca
gvhhpndete

SEQ

51



eerpfksplp lopfrgffpf | oa hldnairlge nkdvivtrep yvscdndnow sf ai t gqgal |
gt khsngti k 151 drtpyrslir fpigtapvlg nykeiciaws ssscidgkew mhvcnt gndn 201
dasagi i ygdvO 21069387 kdi | rt gese cgci dqt cvv avt dgpaans 2Ir/US2010/022970
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201
251
301
351
401
451
501
551

grtlygnvgt
dtinfestgn
ttlpfhnvhp
eggwqgmvdg
tgfeavgkef
hdsnvknlyd
kyeeesklnr
csngslgcri

yvsvgtstln
liapeygfki
ltigecpkyv
wygyhhsndg
snlerrlenl
kvrmglrdnv
neikgvklss
ci

krstpeiatr
skrgssgimk
kseklvlatg
gsgyaadkes
nkkmedgfld
kelgngcfef
mgvyqgilaiy

pkvnggggrm
tegtlencet

lrnvpgiesr
tgkafdgitn
vwtynaellv
yvyhkcddecmn
atvagslsla

SEQ ID NO:3 Nucleotide Sequence of ca A/Japan/57 N2

Entire molecule length:

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451

agcaaaagca
gctctgtctc
atcctggcaa
cceccecgecgage
acataacaga
tgcccececgaag
tacaggattt
gtggggacat
aagtgttatc
ttcaaatggc
atgagttggg
tggtccagcet
cactggggat
ttgtggacag
tcggaatgcg
aagtgcatca
aaattgtcca
tgttcctgtt
ctggaaaggc
gcattgattc
aacgacgaca
agggaatcca
ggatgggaag
aaagtcattg
acaggtcata
ctgttgaggg
aggggaaggc
tgtgttttgt
gggcgaacat
actccttgtt

1466 nt

ggagtgaaaa
tctcaccatt
ctactgtgac
aaccaagtaa
gatagtgtat
tagtggaata
gcaccttttt
ttgggtgacg
aatttgcact
acaatacatg
tgttccattt
caagttgtca
gatagaaatg
tattggttca
tttgtatcaa
ggaagagccyg
tattagccca
accctcgata
tctaataggc
cagttatgtg
gctctagcaa
ggagtgaaag
aacaatcagc
gtggttggtc
gttgacaaca
caaaagctgc
cacaggagac
ggcacttcag
caatttcatg
tctact

tgaatccaaa
gaaacagtat
attgcatttt
tgccatgtga
ttgaataaca
cagaaattgg
ctaaggacaa
agagaacctt
¢gggcagggg
atagaatccc
catttaggaa
cgatggaaaa
caactgctag
tggtctcaaa
tgggacttgc
atactagaat
ttgtcaggaa
tcctgacgtce
ccgttataga
tgctcagggce
tagcaattgc
gctgggcectt
aaagattcac
cacacctaat
ataattggtc
atcaataggt
tagagtatgg
gtacttatgg
cctatataag

tcaaaagata
gcttcctcat
aagcaacatg
accaataata
ccaccataga
tcaaagccgce
ttcaatccgg
atgtgtcatg
accacactag
tcatcgaacc
ccaaacaagt
gcatggttgc
cttcatttat
atatcctcag
acagtagtaa
actattcatt
gtgctcagca
agatgtatct
cataaatatg
ttgttggcga
agggatccta
tgacaatgga
gctcaggtta
tccaaatcgce
tggttactct
gcttttatgt
tggacctcaa
aacaggctca
ctttcgcaat

SEQ ID NO:4 Amino acid sequence of ca A/Japan/57 N2

Entire molecule length: 471 aa

efswtlldmw
kcgtplgain
glfgaiagfi
kvnsviekmn
lmenertldf
svkngtydyp
immagisfwm

ataacaattg
gcagattgcc
agtgcgactc
atagaaagga
gaaagagatt
aatgtcaaat
ctttctgctg
cgatcctggce
acaacaaaca
ctattaatga
gtgtgtagca
atgtttgtgt
gacgggaggc
gacccaggag
tgactgatgg
aaagagggga
tatagaggag
gcagagacaa
gaagattata
cacacccagg
acaatgagag
gatgatgtat
tgaaactttc
aggtcaatag
ggtattttct
ggagttgata
acagtattgt
tggcctgatg
tttagaaaaa

1 mnpngkiiti gsvsltietv cflmgiaila ttvtlhfkgh ecdspasngv
51 mpcepiiier niteivylnn ttiekeicpe vveyrnwskp gcgitgfapf
101 skdnsirlsa ggdiwvtrep yvscdpgkcy gfalggqgttl dnkhsngtih

64



adyrvyw re gkiikyenvp ktkrghl eec scyvdi dvyc icrdnwkgsn 301 rpwnri nnet
i let gyvcsk fhsdtprpad pstnscdsps nvggpgvkg 351 fgf kagddvw i grtvstsgr
sgf ei dkvtwogeid®psshvk sitqtivpnn 401 dnsgysgsfi vkakdcf gpanfsyselopzogs p

10

15

20

25

30

35

40

45

151
201
251
301
351
401
451

driphrtlim
atasfiydgr
dtrilfikeg
pvidinmedy
gwafdngddv
nnwsgysgif
gtygtgswpd

nelgvpfhlg
lvdsigswsqg
kivhisplsg
sidssyvcsg
wmgrtiskds
svegkscinr
ganinfmpi

tkgvcvawss
nilrtgesec
saghieecsc
lvgdtprndd
rsgyetfkvi
cfyvelirgr

sschdgkawl
vcingtctvv
yprypdvrci
sssnsncrdp
ggwstpnsks
pagetrvwwts

hvcvtgddrn
mtdgsasgra
crdnwkgsnr
nnergnpgvk
gvnrgvivdn
nsivvfcgts

ca A/swine/MO/2006

SEQ ID NO:5 Nucleotide Sequence of ca A/swine/MO/2006 H2

Entire molecule length:

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751

agcaaaagca
cacttttctc
tcggatacca
cgaaacgtca
tggaaagttg
gcagcattgc
agtgtacctg
tctgtgctat
tcaccagtgt
tggacccagc
aaacccgtca
actactcaat
ctggtaatat
actgtaccag
ataagaggtc
ggaggaagaa
aaattttgag
tatcaaagag
aattgtgaaa
gccectttcac
taaagtcaga
attgaatcaa
atggcaaggg
aaggatcagg
gggataacta
tgaggctgtt
taaataaaaa
gaactcctag
taatgtgaag
ctaaggaaat
gaatgcatga
ggaagagtcc
atatgggggt
ttgtcactgg
tgggtctctyg
taaaaacacc

1772 nt

ggggttatac
atcctcctgt
tgccaacaat
ccgtgactca
tgcagattga
aggttggctc
aatggtccta
ccaggcagtt
gacacacttt
acacaacaac
ttctttagga
tgctaaaagg
gggggataca
aatgtgggaa
aatccctgaa
tggaattctc
agcactggta
aggaagctca
ccaaatgtca
aacattcacc
tagactgatt
ggggattgtt
atggttgatg
atatgcagca
acaaagtaaa
gggaaagagt
gatggaagat
ttctaatgga
aatctgtacg
agggaacgga
atagtgtcag
aagctgaaca
ttatcaaata
caatcatgat
caatgcagaa
cttgtttcta

catagacaac
tcacagtagt
tccacagaaa
tgccaagaac
gtggaatccc
cttggaaatc
tatagtggaa
tcaatgatta
gagaaagtta
tggtggttct
acatggtttyg
tcatacaaca
tcaccccaat
catatgtttc
atagcaacaa
ttggactcta
atttaattgc
ggaattatga
gacccecttg
cattgacaat
ttggcgacag
tggagcaata
gctggtatgg
gacaaagaat
ttctgtgatt
tcaacaacct
ggatttattg
aaatgagagg
ataaggtcag
tgctttgagt
gaatgggaca
ggaacgaaat
cttgctatat
agctgggatt
tttgcatatqg
ct

65

cgaacaaaga
gaaaggggac
aagttgacac
attcttgaaa
tccattggaa
cggaatgtga
aaggaaaacc
tgaggaattg
agattctgcc
cgggcctgtg
gcttacaaag
acacaagtgg
gacgatgcgg
cgttggaaca
ggcccaaagt
ttggagacat
accagaatac
agacagagaa
ggggcaataa
aggtgagtgc
gagtaagaaa
gctgggttta
gtaccatcac
ccactcaaaa
gaaaagatga
agagagaagg
atgtatggac
acacttgatt
aatgcaattg
tttatcataa
tatgattatc
caaaggagtg
acgctacagt
tctttctgga
actgtaagtc

caatgaccat
caaatatgca
aatcttggaa
agacgcataa
ctgggggatt
ccggctctta
cggtgaatgg
aaacatcttc
cagagatcaa
cagtatctgg
aaagggtcaa
ggagcaaatg
aacagaggac
tcaacactaa
caatggacag
gggatgtcat
ggattcaaaa
aatacttgaa
atacaacatt
cccaagtatg
tgtccceccag
tagaaggcgg
agcaatgatc
ggcaattgat
acactcagtt
ctggaaaact
atataatgcc
tccatgattc
agagacaatg
atgtgatgat
ccaaatatga
aaattgagca
tgcaggctct
tgtgttctaa
aatttgtaat



nknddvswt s nsivtfcgld 451 nepgsgnwpd gsni gf npk What is clainmed Is: |.A
reassortant influenza virus conprising a polynucleotide selected fromthe
group conW@s01eP3637. (a) a pol ynuel eotide conprisi ng SE@ATUSIQI0/0E2970r a
conpl ement ary sequence thereof; and (b) a polynucl eotide conprising a

nucl eot i dBEQdpEOCe Aninad aeid ceqieacaofiral Afepic/Me/2006H2 Si ng the am no acid
sequence f SE The reassortant influenza virus of claiml,

which is n%rezn l%%%@%@n?é?ﬁl uenza virus that includes 6 internal genome
segments frommenerox ) mer @vglxa@@aglai r§'§§§mn§9ek %dgbfefﬁ@»ésx%ﬁémli@}t' uenza

virus of Cb@'ﬁhggkf@fig'al PH&- 0L 1 Oé fifé 'ﬁgg ?E Al Ann
G%PSL {0 Zgﬁ E Z%Esf n ye %ﬁhif §§ %gk k ig %§%ra?%;gb3
vitus.  5LoThecy oftal ket gf fichz s YRS o E Sl v1w R Fses 6

i nt er nal g Wé ohe rm%l%lB]ﬁo? VR E3eEn ot he¥ b thah"an A/ Ann

0

Ar bor/ 6/ 6%%I win Bngh%l?]%%ggg]ﬁ aﬁ]fr??lw-h‘é]ﬁz%e]ﬂ}%%c%? EFEF P %2 1 hher ei n
t he one of? FrDFE BoRoE R + B5eSCPREY ubed Bl PRBLY YXRVPTLiahe §bEGsbrd Hht

i nf | ukhza39lr 8896HIBY AP nv B9 Y WhSR@F nd $ e afiee o r taer eddbhor kil ¢ usekmnn

401 tgfeavgkef nnlerrlenl nkkmedgfid vwtynaellv lmenertldf

451 hdsnvknlyd kvrmglrdna keigngcfef yhkcddecmn svrngtydyp
501 kyeeesklnr neikgvklsn mgvygilaiy atvagslsla imiagisfwm
551 csngslgcri ci
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30
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40

45

SEQ ID NO: 7 Nucleotide Sequence of ca A/swine/M0Q/2006 N3

Entire molecule length:

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451

agcaaaagca
ggtagtgaat
acttaatttt
gtgacctatc
tataataaca
taactgaaga
agaggattct
caaagacgtc
actgctggtc
agcaatggga
cccaatagga
cttggtcgag
atgacaggga
aatgacagac
agtctgaatg
ggccctgctg
aaaaataata
aagaatgttc
aattggaagg
actggaaaca
ccgctgaccc
ggacccggag
aggtagaaca
ttacagaagg
acactagtgc
caaagccaag
ggaggcccaa
actttctgtg
ttctaacatt
act

1453 nt

ggtgcgagat
accactctgt
caacacagtc
caacaataac
tacaataaca
agaaaggcct
tceettttea
atagtcacaa
ctttgctctc
ccattaaaga
acagctccag
cagcagttgc
acgataatga
tccattaaat
ccaatgcatt
ctaatagtgc
aagtatgaaa
ctgctatgtg
gctctaacag
gggtatgtat
ttcaacaatg
tgaaggggtt
gtgtcgacta
gtggatcaac
caaacaatga
gactgttttc
caagaatgat
gactagacaa
gggtttatgce

gaatccgaat
caacaatagc
atacatgaga
gacccctgca
ctgtgataaa
ttcaagtctc
caaggacaat
gagagcctta
acacaaggag
caggacacca
tactaggaaa
tttgacggga
tgcaagtgcc
catggagaaa
gacgggactt
agattacagg
atgttcccaa
gacattgatg
accttggatg
gtagtaaatt
tcatgtgact
tggtttcaaa
gtggtagatc
tctectaacce
ctggtcaggc
agccctgttt
gacgtctctt
tgaacctgga
ccaagtaata

66

cagaagataa
ccttctecatt
aaataggaga
gtaccgaact
caacataaca
cactaccgct
gcaatacgac
tgttagctgce
cattgctagg
tataggtctc
ttataaagag
aagagtggat
cagataatat
ggacatacta
gtgttgttgc
gtttactgga
aacaaagata
tttactgtat
agaatcaaca
ccactcagac
ccccaagcaa
gctggcgatyg
gggctttgaa
atgtcaaatc
tattccggta
ttatgttgag
ggacaagtaa
tcgggaaatt
gaaaaaagca

taacaatcgg
ggagtgggaa
ccatcaaata
gcagtgacac
acaacaataa
gtgcccctte
tgggtgaaaa
gataatgaca
gaccaaacat
taattcgttt
atatgcattg
gcatgtgtgc
atggagggag
agaactcagg
tgtcacagat
tacgggaggg
caacacttag
atgtagggac
acgagactat
acccccaggce
tgtcaatgga
atgtatggtt
attatcaaag
aattacacaa
gcttcattgt
cttatacgag
tagtatagtt

ggccagatgg
ccttgtttet



include an A/ Leningrad/ 17 virus. 25 8. The reassertant influenza virus of
claim2. which conprises a hemaggi utinin having a nodified pol yhasic

cl eavage wORe10/09837 The rea. ssortanr influenza virus of eCaiuse@p/odeer ei n t he
i nternal gnome segnents of 30the one or nore donor viruses confer one or
nore of t9En) IDIN®VE Agnias apiarstiRacé of dd&/saRsBIO/2@BNYI rus: tenperature
sensitive virus, cold adapted virus, and attenuated virus. 10. An
|nnunogeﬂﬁéﬁ%6ﬁ#@§°ﬂP é@ﬁﬁ@lSlng an i nmunol ogically effective anount of

the reassori agt, mmnzga,oﬂa tfaf acllaldvg%ul léntﬁﬂimeg %%ﬁ%ﬁﬂ

i nfluenza ya 12.
A spl it S\ﬁkcﬁq{ e R oﬂ%1 %{J’E f
Ede HLIG R s R o
conpri si cﬁo ‘8]‘ Wh ot Host eIt f{?{" I|ty of
vectors QQf%ﬁﬂﬂeﬁ %ﬁﬁr 'Qﬁft%y S east 6

i nt ernal G BBgHetR éJ]‘flrJd?ﬁeé“db kA Re QrtF W Gehori e

encodi ng & |ﬁﬁﬂmﬁxﬂﬂﬁt:#%ﬁHQK¥ﬁ§¥sﬁhSQﬁﬁiﬁﬂﬁlﬁﬁﬁmSQﬁSRﬁ)n%ﬁggR%ﬁWJ6

i nt edfal 3fenniest kearpivbnt sl ot tora s dorasrf adi rlust e wherreianisei & idororvanin us has
one or nor(E phenptsgrftl attakidnfass sehectied fy arktdi gricup cionsiatlichg of :
at t enuat exh1 cadphsagapicedysanidyingsRper at ure sensitive; and a genone segnent
encodi ng an i mmunogeni ¢ i nfl uenza surface antigen; wherein the aenone
segnent encodi ng the i munogeni c i nfluenza surface antigen is 20sel ected
fromthe group consisting of (1) a pol ynucleotide conprising SEQ ID NO 5,
or a. conplenentary sequence thereof; and (2) a pol ynucl eotide conprising a
nucl eoti de sequence that encodes a poly: peptide conprising the am no acid
sequence of SEQ ID NO 6; (h) culturing the population of host cells in a
sui tabl e culture nmedi umunder conditions permtting expression of the

pol ynucl eotide; and (c) isolating the reassortant influenza virus 25from
t he nmedi um or the popul ati on of host cells.
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14. The nmethod of claim 13, wherein the donor virus is an Al Arm Arbor/ 6160
virus. 15. The nmethod of claim 13. wherein the donor virus is a virus

ot her than A/ Ann 30Arbor/6/60. 16. The nethod of claim 13, wherein the
culturing in part (b) is performed at a tenperature |ess than or equal to
35. degr eewhé is clhiméisi munogeni ¢ conpositi on conprising an i munol ogically
effective anount of the reassortant influenza virus produced by the nethod
of claim13.

l. A reassortant influenza virus comprising a polynucleotide selected from the group
consisting of: (a) a polynucleotide comprising SEQ ID NO: 5, or a complementary sequence
5  thereof; and (b) a polynucleotide comprising a nucleotide sequence that encodes a

polypeptide comprising the amino acid sequence of SEQ ID NO: 6.

2. The reassortant influenza virus of claim 1, which is a 6:2 reassortant influenza virus
that includes 6 internal genome segments from one or more donor viruses.

10
3. The reassortant influenza virus of claim 2, wherein the one or more donor viruses

includes an A/Ann Arbor/6/60 virus.

4. The reassortant influenza virus of claim 3, which comprises 6 internal genome

15  segments from an A/Ann Arbor/6/60 virus.

5. The reassortant influenza virus of claim 2, which comprises 6 internal genome

segments from one or more donor viruses other than an A/Ann Arbor/6/60 virus.

20 6. The reassortant influenza virus of claim 5, wherein the one or more donor viruses

include a PR8 virus.

7. The reassortant influenza virus of claim 5, wherein the one or more donor viruses
include an A/Leningrad/17 virus.

25
8. The reassortant influenza virus of claim 2, which comprises a hemagglutinin having

a modified polybasic cleavage site.
9. The reassortant influenza virus of claim 2, wherein the internal genome segments of

30  the one or more donor viruses confer one or more of the following properties to the

reassortant virus: temperature sensitive virus, cold adapted virus, and attenuated virus.
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10. An immunogenic composition comprising an immunologically effective amount of

the reassortant influenza virus of claim 2.

11. A live attenuated influenza vaccine comprising the immunogenic composition of

claim 10.

12. A split virus or killed virus vaccine comprising the immunogenic composition of

claim 10.

13. A method for producing a reassortant influenza virus, comprising: (a) introducing
into a population of host cells a plurality of vectors comprising nucleic acid sequences
corresponding to: 1) at least 6 internal genome segments from a donor virus and a genome
segment encoding an immunogenic influenza surface antigen; or ii) at least 6 internal
genome segments from a donor virus, wherein said donor virus has one or more phenotypic
attributes selected from the group consisting of: attenuated, cold adapted and temperature
sensitive; and a genome segment encoding an immunogenic influenza surface antigen;
wherein the genome segment encoding the immunogenic influenza surface antigen is
selected from the group consisting of: (1) a polynucleotide comprising SEQ ID NO: 5, or a
complementary sequence thereof; and (2) a polynucleotide comprising a nucleotide
sequence that encodes a polypeptide comprising the amino acid sequence of SEQ ID NO: 6;
(b) culturing the population of host cells in a suitable culture medium under conditions
permitting expression of the polynucleotide; and (c) isolating the reassortant influenza virus

from the medium or the population of host cells.

14. The method of claim 13, wherein the donor virus is an A/Ann Arbor/6/60 virus.
15. The method of claim 13, wherein the donor virus is a virus other than A/Ann
Arbor/6/60.

16. The method of claim 13, wherein the culturing in part (b) is performed at a

temperature less than or equal to 35.degree. C.
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17.  Animmunogenic composition comprising an immunologically effective amount of

the reassortant influenza virus produced by the method of claim 13.
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