| NFLUENZA HEMAGGLUTI NI N AND NEURAM NI DASE VARI ANTS BACKGROUND OF THE

| NVENTI ON [ 0001] Vacci nes agai nst various and evol ving strains of influenza
are i nporweanniomsssra conmunity health stand point, as weCl/tsgo00myee ci al |y,
since each year nunerous individuals are infected with different strains
and types of INFLUENZA WEMAGGDhUdZNNIN ANDP NEURAMINIDWSE VARDONTSadequat e
heal th care and i mmuno-conprom sed persons are at special risk of death
from such infections. Conpounding the problem of influenza infections is

that novet s CRHRUSIKD OF FHEEVEERITYENr €adi |y and can spread anpngst various

speci es, thereby necessitating the continuous production of new vacci nes.

[0002] Ndﬂ%ljdéawmes hgresst vapalbl aad eholyingdtRim@f anfhrcoteat imporitantioe 2 esponse
specific for such Bﬁferfnt and influenza vi {uses/w us strains have been
pr oduced LBV " Boighgs WSt 8 gAYy PR c4f CCFMEETICTSH it virus

vacci nes qn&kﬂdh@@%r@%?féc%ﬂm‘ﬂ@&ﬁfeﬂ&ﬁ s@dlfs Addv§p&d 6ﬁﬂﬁ@én%9 vithd, U fARRC ficnes.
However, while appropriate formul ations of “any of these vaccine types are

capabl e cfdgshyothest withautsglequatd kecaltheaneend enpumngeomprareised peapamtedatspedis!
vacci nes h ve advant a of aI Q_bei bl e | at e

o £y TR S S0 Fh G- fns o el o RRied S i kS R is BHER" o1
i nfl Uenz@lo\(lblrlﬁﬂﬁ&za@figmg ERIUERagily b:a@r@@fsprd‘a@hnmhgaw@hbmp@&eymw;es has
been done by the present inventors and co-workers; see, e.g.,

Appl i18at insaCNG&INgEhe aPTIROB: PIPFYGIPN O Nel&RCARSS. 2002; 60/ 574, 1 17, -f| led May

24, 2004, /

2004 ano[owlé%lgm%ég ﬁciceggﬁ@%é elog%%%%%%s%%g{%&é\gﬁgureege%)éo(?l\g/i%gp%ﬁ&}citg r

i ncor por auelddiffereneied ifluendaeriaises/vinB30H3ins Becabea ppdduche far@vtt Slupdarearel gence
(or re-energ nce) of different influenza strains, .new influenza vaccines

are cont iIAgHAT Yhelesimgaaccaife sPIAKET TS CINGHhsEAIIe/NEEen Hicsuce T g
ant i geni ti des
and pol ycatﬂgﬁ%ag%di ﬁgussoj ?Elnovgﬁw%&%{&ﬁ% 5 1afésfoﬁhﬁ1§ V\iﬂ% of ah{ Y8 the ROV HRER

0 newly e re-emergent virus
strailas (tgppecd edﬁayles)éqpu&imcmg acsly starmil ¢ igeminge Igsspwsg lme ettmlgtfldyvmmszaccalhﬂse

hemaggl UK H R SR B STGLE R BPEtNs BV EO0n (GR PRy

product i thcPfC&&b‘fﬂ’e‘%&ﬂ@%M&h@ﬁroﬂﬁ&%nﬂﬁﬁn%n\ﬂ@bﬂm% dnfd ffa%ﬁf%ﬁfs(%ﬁ'ereof for
di agnostics, etc. Numerous other benefits wi |l become apparent upon review

of the fairpdwting oBUMVARY h@FbCERIEonNENTFITON [ 0008 totisand gpv akpreices, dr ei n,
(1 L VeSO FRTREN 568 ANASELT Glab SRR RO PSI Uy k0l
20 10/423,828, filed April 25, 2003; 60/578,962, filed June 12, 2004; and 10/870,690 filed
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.



encoded by any one of SEQID NGO 1, 3, 5, 7, residues 89-1063 of SEQ ID
NO 1, residues 1064-1729 of SEQ ID NGO 1, residues 88-1062 of SEQ ID NGO 5
and resi dWOx0083531728 of SEQ ID NO 5; a pol ypepti de coRpTits2e1g/021920 anm no
acid sequence of any one of SEQID NO 2, 4, 6, 8, residues 16-340 of SEQ
| D NO 2, SleeiMIARY GETHISINVENSBEINI D NO 2, residues 16-340 of SEQ | D NO 6,
and residues_341-562 of %& Q.ID NO 6; .a poI ypepti de conpri sing the am no
aci d sequ8fy lasewastpasiy Fplw%mé%nwmnr&ﬁ%arblﬁo lafegd o seeogy 1@@@ ID NO 1,

3 -
T 7 ol BLHE R e Qe SR P EEL AR 1R H15%0 BB 1 b

NQ 5, anwnad>dedrhyaetniyme ©EESHQ,IX NO: hat o B résadues WP1186810f SR 16 yOall, repapies de or

Form of” a0bary gl sBRTBONR: ey A 10A7 e Stelp NitatGedue s J388 seq
D NG 2,5Eh I6N@S5; éﬁ&&géiﬁﬁie%én@ﬁgn%fgle%@nb RelQeducnt&6f cFLERPD of SEQ
ID NO 2, residues 16 i and residues 341-562 of SEQ I D

NO: 6; amN@oi ylpép$ irgadudsdo-349 §@@@@N@2de@dﬂleﬁrﬁ4&ﬁe@6mf§@m ¥} hybridi zes

under hi hI an over S t t| ntlrel ngth of a
ot ynucl dartud e O SEENING fiha Rl 2 02 SEOI D AP ERLIThepiReED P
NO 1, 3, dmpfising@hd SHpS a@ﬂi-sb@@&c@%n@ﬂ@i bl alehdn rd@l@ﬁlgdﬂﬁ& oEQtﬁfloihé 38Sef) SEQ
D NO 1, residues 88-1062 of NGO 5 and residues 1063-1/728 of SEQ ID

|
NO. 5; 10an3le180y1pép§,| decsidigs 89@106%@685@ TIRNG: I grsidige | Qo1 28 ofiS R IRl di zes

d t 1 f th
onder bt Qi 86l BSOS 0% B R0 JUFR R ORGS0 oF the
SEQ | D NQltkrnaties (ciethe hobue THRAOWithoSER $iEhNPeptide; esihd pelyp8fiddfPratntSEQ | D

NO 5 and reldu5163-_17 of SEQ |.D. NO a fragnent of any of the
above wh ﬁSIfr aorgﬁﬁé%owﬁﬂﬁ%p famﬁ@ga@eﬁa@meﬁoawrlﬁ@ar%ﬁrmnaaﬂg@

pol ypept 'sgguen% oPaJ;f @&WR@EQ’fD N@%@%'S‘Jl}és{&u@s P6-30¢8f FHNDIGS, geg ﬁpt I de.

In one enbodi ment, “such polypeptidé fragments generate an antib
specilfi ca3441y5612|qf($§£QaIB NQ:2 | residuds IMWF&EQiH)NO 6rm1d|rnmémﬁ8|3éﬂ1 56l2m>f\‘BEQ ous

nbodi t I te ti

subst ant | B 191 dBkPr TS EBGLT a0t CohPh GUBTE T RBOL Tt HEES of any
of the ahpygyR@nPaRbh&iEsns dvbr ¥elsttRRY tlf%fgﬂﬁii’é 555 h%fatpta@nhav&mel on

conpri ses |soI ated or reconbi nant pol ypeptid hat conprise an am no acid

sequence dohsistingsofghbsecieatidaispqueneesrldcte fr m&EQaID Nékisit3, éb&r@mé@f@ 8Qmi 063

i dst ovgoea) 1 RER). ARARs iR-2% ROl RN oR Bidlls pETRD: BERED 0300R 0

aci d9p ovad radldde@ae&abmmf%@lanﬁ@@ ag) fislypepvide that id @asdedayaut 559 am no
aci ds; over at |east about 565 ami no acids; or over at |east about 566

am no amRﬂ’éYIE‘élﬁPtl@‘U dﬂgclbhlybéﬂg?zeépnder highly stringent conditions to a polynucleotide
consisting of the nucleotide sequence 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; and, a fragment of any of the above wherein the
25  sequence comprises a hemagglutinin or neuraminidase polypeptide, or a fragment of a
hemagglutinin or neuraminidase polypeptide. In one embodiment, such polypeptide
fragments generate an antibody that specifically binds a full length polypeptide of the
invention. In various embodiments, the isolated or recombinant polypeptides of the
invention are substantially identical to about 300 contiguous amino acid residues of any of
30  the above polypeptides. In yet other embodiments, the invention comprises isolated or
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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t he above pol ypeptides. In sone enbodi nents, the pol ypeptide sequence
(e.g., as listed in "SEQUENCES" herein) conprises |less than 565, 559, etc.
am no aciwe.20193sch enbodi nents, the shorter |isted polPgpaseeldss2970
optionally conprise | ess than 565, 559, etc. amino acids. In yet other
enbodi meninsino téids; pekypdaist stemt 650 ihmol acidendvopat least@boutSEQDahihd\§2ids? ovér, 6,
8, residues 16-340 of SEQ ID NO 2, residues 341-562 of, SEQ. 1 D NQ. 2,
resi dues # 2808 SSEOING 2RiGH:@T YRRt east 519@&5@@@51820% C@%@UPBS Ricty)of
optionall ry 1540 ' : tel j e a
t}{% gﬁ/@g 38%3{58% 5O RIRL &hﬂﬁm@ﬁt@, Lils g§liy§%n15t{He%egLﬁﬂg@(e.§. ARG

precur sor proteins w a secret signal or alocalization
signal , OSEQOtNRCRS” herein) aomppsdsdgps thagh65ahs EetcagminracadsHils seghi t ope tag. I n

still _other, enbodi nent.s, the |nventi.qn enconpasses.a pol ypept.i c risin
o oo o agt, dRrakal ied B STniaRs GUPRIRY craai IBguieRy S50 tER0, *Lrd
| east 95%miad ati@@Skn y%@%heﬁ&mb&ﬁﬁ%nt@?th@Og@g)lygéytldéﬁﬁfth% 9%endibn g&%SSEéﬂiDZ% at

. 8% .

| east 99.4% at |east 99.6% at |east or at least 9 % sequence

i dentity NQ: 2 46l §pepdiaid ocBmiiSHhEP Nek2.ansidecsadil el SELLE B€)l:act ed from

SEQ I D NQ._ . v B S i s 16- 340 of I r esi dues 341-562 of
S50 10 naetider B SHER SR, Al Qa0 o sPEL BN EE SRR o7 280 o
NG 6. | n canrpiie fuseimadiciBNprotansd0itly P &Rtk q@dnct hepreOWMSi ol cf IR pidi€iss an

am no aci d sequence that differs fromany one of SEQID NO 2, 4, 6, 8,
resi dfes With 8a@rasionsEmal ¢y Nocglizatiar pigndsorretegsvig arspaopptagorn E-tagdirdues

o, 7. g, e B B lph el i Aonghe b S vty Oy o
hemaggl utdonipnisigquendes aql stquencaiveinty @ hcasB®b %6 ot eassS0 %o odt ealst e, & deuences

wi th unnmodified and nodified pol ybasic cleavage sites (thereby allow ng

r ot h o et (riSeh 3 Iretighel e i HERagBIE T 2 paIEy f e Etbences o
SEQ I D g i ing .term ' tide
secuences. hauaver . TRa pemaetl T i o Mo 18 « JBL B fte SHiRRingRe

i nventi omnahs aciil sequedee sehertardfram SEQAD NO: 2ed ., Batessliugn bb-3p@pf $1d@ 1Dl eaved)

hommpal utiPnsmarsn sk 0o P BRNG S Pesial O 1 SR HESEQDLTR R i it s net o
neasur ed 31 -eAiSHED Ne): 9 1PaH6 Y ¥RB6 dieniRi a0 plifle $Mfe alventid:P006] I'n
ot her aspects, the invention conprises a conposition with one or nore

pol ypept i aepriset asckraiboweid sequaneatredifiors fiemany onTheSEQYERYOoh 4bsd i ncl udes
Pol ypept i dafu LRI SHRED NGB! LYaRaUAd R o Rl M5 NRDS! A0 B/ sed
I gen a I"ea

agai nst at”' ' &3st an conprises at one™’arnt no acl d sequence
descriobe POV NO 6 orarefitag Bt s REISETf ID Nachant,iZhodd &s 6specdf i6; 15020,t he
pol ypepti des descri bed above are also features of the invention. In one
embodi nerd’; 39He, AdI4ppent( grmogrid 1saidpesy divcihsmagglatipimpadusgess of the invention

can comprise both those sequences with unmodified and modified polybasic cleavage sites
(thereby allowing growth of the viruses in eggs). The hemagglutinin polypeptide sequences
of SEQ ID NOS:2 and 6 comprise the endogenous amino terminal signal peptide sequences,
25  however, the hemagglutinin polypeptide sequences of the invention also include the mature
(amino terminal signal peptide cleaved) form of the hemagglutinin polypeptides. The
cleavage sites of any hemagglutinin 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



[ 0007] The invention al so enconpasses i mmunogeni ¢ conmpositions conpri sing
an i mmunol ogically effective anount of one or nore of any of the

pol ypept iwox0té®s337bed above (e.g., SEQ ID NO 2, 4, 6, PBT/Usesio®ded30 16- 340
of SEQ ID NGO 2, residues 341-562 of SEQ ID NO 2, residues 16-340 of SEQ ID
NO 6, andntibsdicgrcidid foSthe pofypSiiidek Dedvaby atas/c\wed ds@fcatieéshutdle mdention.
stinulating the imune system of an_ jndividual to produce a protective

i mune r d8P8RSELadMCAL the pRYREPHISS in%gwsww HNEWBPSH t 0 t he i ndi vi dual

an i nmun jicala : i : ﬁﬁﬁh Vi ides in a
physioIogpggvfgkéﬁgg%%ggkg%ggrr%e$%1€%gg@¥m%38§@?%na ﬁs?ﬁlhgﬂg%%ention
i ncl udes imnmeassnea lartfcctnfd amenmaofdoneus mdratbof eyl the pelypa@ides dewribedf t he

Compos: 11088 Borrpr rTHON G haroicsdPriyet kit I M TEHRER LR of
r eassor t agitq INGeNZ8dUS 15340Vt IRIID N 65 hdReLiahdd 01 L4 JFEREED bR of

an individual to produce a protective imrune response agai nst influenza
virus, thvdlggmeiadnios senilagnaihciimmume spyieo af by insk fidedl ity progdretmprogdctiseich
reassor t gt | AL oREa LN a8 PAYRL Shadl SRl RS ERLARLG ogar 1 er are

al so part ST R PRVt S’ Pﬁﬁﬁ f Y St REr E et sS e invention

conpri sesniunoSli@lI9 e fotiveamtnt Bidty dTahy ik @olypestidddat a physsbgicilgd from
a pol ynucl eoti de conprising any one of the nucleotide sequences of SEQ ID
NO 1,103, agceprable eyrigiyes 89- 1063 of SEQ ID NO 1, residues 1064-1729 of SEQ

I D NG 1, 06 j%‘cﬁﬁti&?al@?t%g iIRIen§591 Ich'ép? ?ea@%%aﬁ@iﬁhg@tv%‘ggﬁia%Z&OﬁPﬁ)Jes §E’Q I D

NG 5 or conplementary-sequences thereof, a polynuc e enc ng a
pol ypept iaenaoopthcpohgpeptidsampolynadeetides gb@nre i ®iditenttedmfmnopdiQ 1 D NO 2,

4, 6, 8, residues 16-340 of.SEQIgE NKI§; %Fsidues 34}-5%2 of SEQ I D NO 2,
resi dues PBPSAHOBT COSERYNTES FOTBT URREIFUY AIFEYv SHM0WB 9T OSSO0 6 or
conpl enenp A ¥R w&hngeﬁl%ﬁ RAYERGERink IS BfRfuncByR@hYITURiRALIdHE! tlwgyr@ce a

hybri di zes under highly stringent conditions over substantial e entire
| engtlh ofprateytiafintnmercabspoesackeorst ndldepal wncthewigh ddsjnisterdngaapol ynucl eot i de

conprising all  or fragment of a f suc ucl eoti de sequences wherein
Che’ sequdtieanaiiiuly BRR B PR v el bt ds 3 § BB B AR o

fragment Qtcpatieomaer! 4t bRbpafof RRURAMNHIIBhdase pol ypeptide. The invention
al so includes an isolated or reconbi nant pol ynucl eotide that encodes an

ani no acil808Udoethvs asiectshthie dnventien eernprases yn iisgated erarcakinanpolyaasieotdsout
300 ani nqy aql ds. 9l AGK. PRLYREALIMIE SASOIRE By chber ARAYS Aol YElsar fdes, or

over at leas u no acl ds; ver east abou nm no aci ds;
over 28t |SHEFIDa®UI 3F) 7arkid0c 98- 0363 SNSHQ Hd N@®asiesidbeut063002af 8BQAD ds;
over at ll\?(%:slt, reas%)dcl)llélé 885-?(%62a g} éllg)Q ?I%il\?(%:;S and residues 1063-1728 of SEQ ID NO:5 or
complementary sequences thereof, a polynucleotide encoding a polypeptide comprising the
amino acid sequence selected form 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
25  341-562 of SEQ ID NO:6 or complementary nucleotide sequences thereof, a polynucleotide
which hybridizes under highly stringent conditions over substantially the entire length of
any of the above described polynucleotides, and a polynucleotide comprising all or a
fragment of any of such nucleotide sequences wherein the sequence encodes a
hemagglutinin or neuraminidase polypeptide or a fragment of a hemagglutinin or
30  neuraminidase 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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over at |east about 550 amino acids; over at |east about 559 am no aci ds;
over at |east about 565 am no acids; or over at |east about 566 am no aci ds
of any powvgpemrisss7encoded by the above pol ynucl eot i desPCRGSR2010/022970
situations wherein the amno acid is less than, e.g., 566, 565, 559, etc.

i n | engt h50angne adée oveiSEQINELS! J0a heimoiadcidshowt dt lbest ubele 5oL amdng dwds; t he

|l ength is optionally | ess thanﬁgGG, 565, 2?9, etc.-The,inventiin al so

i ncl udes RY2tdeast AROUL BV 8B arlre PEs et (4aY PRSI RERG adds omefcdt awst hout

sequence RRCOHHNG:iAs: be TR HabUtBuLS6d ki ALY QPe r%%ﬁ%@’no_?ﬁ&é Ex?d%der\&’ﬁy fiRe or

nore fragnents of one or nore hemagglutinin or n dase pol ypepti de.
Ot her aspébovspafnidieptidas eAgdionnisitedtiode whswlimthednono a@d onfiossrtha, ¢.g., 566,

pol ynuycl egt i that, e de a pQ i €. g., .a maggl uti ni r

Pout ai nibse bty BestRAcs Comiscs LERRNS Mk it sDubliF oblandify e o

| east 98.18%6th edprioh¥ly Rbs the@s66,38%0 seBll trhe iRfenli®R ko BRI helestthty, at

| east 99.4% identity, at least 99.6% identity, at |least 99.8%identity, or

at | east 2ovepelyoeaatidgs thet eampresgstnugleetidd seaghencatsovedinee bernpgglutinin or

pol ypept in%el%' iI-‘Il-l gsei noéfnet i[i & o?l 3 1|r n%ll‘ WS in%smfa& ed0 Alord ecnngil n[%l% or
ponnucIeoPlgés Endd ]%8 ’poPypgp?l e Of e gglutinih or Urahhi dase
produced dyiraiihibidihlPiepti@s O0tHenbp@cto BE tHRIinvadtion ARV idksed bbRdombinant

pol ynucl eoti des. I n one enbodi nent, a pol ynucl eotide of the invention may
conpriVse relywslcetidsdbatsasriercroEnrpbe? (g ohberageghyingn o neugarginidage | eader

sequence, IS0 ' ldoke, and
can opt | SUNpAEAERte SERNERRS Pl dRRePLANG I CONTIERE A Nk
t he i nvent¢mity,co iqasti BeX)o adanang aslchdt ©0.40F ideatityest [bav DRGYd Mdontay, andeast above

descri bed, pol ynucl eoti des .g.,, a library conprising at |east about 2, 5,
10, 50 or99g%4°éde|6‘8ﬁy AnaY ledt .55-8%) idengjfy o é@ﬁ%ﬁégm P%thg a@%‘ﬁ ¢iksHal |y be

produced ad?;}l’};}ﬁbﬁ | A%c @RnAbn ARG ﬁlcﬁ%}’Fsoﬁ%&?c?}ﬂr@&gnmﬁétﬁ?kl%ﬁa%t%s( €.9.,

mechani ¢ chemcally, enzymatically with a restricti'on
endondc| easediiApelyPbifste, of btmafglutiner noormosddse pnsluoéd bheutatmgori on

i nclude, e.g... iti duced by, i i b
descr: bed SHERYAGRIBERT e foPhachT Bed Atieh et S8 hutioaBirgar "
t ri phosphRt@ficRBAdSot A IHRELAPIEy BOMYAC] ARIdM—e B AR e’ﬁ%@din% %ﬁé &1 mbhe

invention al so enconpasses cells conprising at | east one of e above
descr i bedfpogyalradecicnense, opreenrslrsaquaticdor gnppitdrcdas saqaemasor tlor liksy aerlict
thereof.(%u%hﬁ&§ll%n&9e outggnQHE%rexpress a pol ypepti de encoded by such
ponnycIeoPiBe:z%Pher eﬁbogyngﬁfs of the invention include vectors (e.g.
pl asrmods, 0000 Mhdst othbiegebodvients,aBe invbiitith doh@@iveNd Sompdsition cfandier fihvigg any of
above descri bed pol ynucl egti des. Such vectors_can optignally conprise
two or more above described polynucleotides (e.g., a library comprising at least about 2, 5,
10, 50 or more polynucleotides). Such compositions can optionally be produced by
cleaving one or more above described polynucleotide (e.g., mechanically, chemically,
enzymatically with a restriction endonuclease/RNAse/DNAse, etc.). Other compositions of
25  the invention include, ¢.g., compositions produced by incubating one or more above
described polynucleotide in the presence of deoxyribonucleotide triphosphates and a
thermostable polynucleotide polymerase.
[0011] The invention also encompasses cells comprising at least one of the above described
polynucleotides, or a cleaved or amplified fragment or product therecof. 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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an expression vector. Preferred expression vectors of the invention

i nclude, but are notlimted to, vectors conprising pol | pronoter and

t er m nat oWOeu®sEses or vectors using both the pol | an@#Cpals2010/0pa9airot er s
"the poll/polll pronoter system (e.g., Zobel et al., Nucl. Acids Res.
1993, 21:136i0H4; toHS%&ﬁQGorﬁMslﬂ@polN@@fﬁﬁﬂ&r eiid @minktod scqudatds .or Ac@os uSielg. USA
1999, 96:934 Fodor et al. Virol 999, 73:9679, and US 0030Q35814) .
Cell's t rd%%lagle@e?b@ndsmw Rf@E’P&‘F% the @Olé@gél DHOEIALSY SyHEME (¢80 AL OG5 Bl e

[0012] | nAaemefrfb@sﬂ'zrf%w  USBR 20NN ﬂg%rgggpgwspﬁ%egameaa §6: Osa an

i nfl uenza virus ri'sing one or nore crib nucl eot'| des
(e.g., end88i HgdHenEgdpriet alm InVaoll /1609 riBiaeafi mddldSE()O306358d|4é 6@11sm)r e

frag nts th eni ¢, conpasi tions conprising such virus are al so
ar S UG e ST B aSIURT (e e C AT Rpr Vse a reassor ¢ ant
virus suqpoey 18 sémé chsasintate 1Hbé’n‘th§n@ﬁccﬁn2pas§é§>'ﬁﬁﬁhl§ i@g., &n ifth@hRAlin@gnome
segnents fromone or nore donor virus and enone segnents (e.g. or NA

genone sé@nmltsm)g QMo ¥ Mioss &@V@@escmfoedrpﬁlenaﬁmﬁeieélées@ri:rtyedmgchlemagln@@m de (or
one or n /ofr Iila 1n1daE Qﬁr eong or rnoreofna e stﬂer f' no gl%norore Ssel‘gons may
encode aah RGP 8F et ama dase 58 ypepltl ST OTREY  AVent i on.
I n one erﬂa&@m gtsuclﬁwh%&ﬁrs alsb patt of tHeusi@enOhvédidn! BUENir@Rs té evhprike avi r us.
I n anot her enbodi nent, a reassortant virus of the invention is a

t enpdPat Up@SeEHS Virpyaichis § 6 Zisperorantyting (¢ %ayombﬁmag @é‘ﬁﬁ@?b&?n@met ) Virus.
I n one e%’%gﬁg&?ﬂ &ero%g&%%ﬁz;vw%{fs aﬂ& 2§en<§1¥l§s I%R%Pszge%oﬂ{e | east

1, at |eas "} Ehst ast eas |ntern genone
segnent @Egmeni@)‘mmptistng&r{e@r @nare A%MMeMrﬁxed/pGIyﬁﬁcle&R& (o£deg or rhmreanot her
enbodi nent as ant virus of the invention conpris s at st. 1, at

| east 2, titenicat GierosD). 4 Opg s@bo Imeg, theagrapms seEmentimvesiage @éﬂﬁmg dgent of

a donor Vs nQﬁxQﬁﬁmEiei’k@ ol%’“ﬁtﬂ?e'%ft%% nSE58n. MBnPEALELIRRH:, SRR MRt of the

invention i's a reassort uenza virus, wherein the virus is a 6:2
reasdort a«mtusesﬁﬂthrenwanMnrlﬂs liandiros nimrainsésr embodiercngl rwsm’mt segneliths from

A/ Ann Arbor/ 6/ 60 a onme se ode o) ti.de sel ected
fromt he oratie® cu RGeS A Bt bGP et REBVISS. o™ &
resi dues ciboaftfef a REEoHENNG S ofﬂf%ﬁh&léﬁ%n 3dhpa&s aPfcaSibQal NG, £ 1earse§l gues
16-340 of SEQ ID NO 6, and residues 341-562 of SEQ I D NO 6. In an

al t er nat ilgast én%é‘tﬁsh%ﬂlt 6 néernélmom asgme¢mprf adaner wius (eg.of/ A Airbnrér. on

mcludes&?@ rgassor i.nfl uenza vir Wnteens id virus colng)rlses 6
em):‘ i1} ano odlrnen a r'eassortan VH‘uS of th¢ mnvention c%r%%nse§ ﬁt S
i nternal geno segman s Fom orie or nore donor Viruses Ann

Ar bonh6/ & lasd, 2t BesoNet 15& nfpatlsast hat6 ﬁnemdbg@omlsy@ﬁattlotﬂe degbredhsdtigrom
t he group consisting of: the polypeptides of SEQ 2, 4, 6, 8,
resi dues th&n 44pop r@ﬁ@ﬁ%Qa@pzeferrééie@b@%m@mofst@?Hbﬁntsmsmewrzantres. dues

16- 340 of;,§EQ.h erl}gvﬁleré?ﬂ 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, §, 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
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resi dues 341-562 of SEQ ID NO 6. In another alternative enbodi nent, a
reassortant influenza virus of the invention includes a 6:2 reassortant

i nfl uenzawoizow93ssher ei n sai d virusconpri ses 6 internal PGEASAEISZYAENT S
fromone or nore donor viruses other than A/ Ann Arbor/6/60 and 2 genone
segnent s,conpeised MirktdraalZegermno a@nsa@mmmne e amec thoarthas oA painyp@pni des
fron1anyag%nde c influenza strain. qus of producing a reassortant

i nfl uenz S0 R & BGROAE PIEMSEY Wél%%f CeFMOREPBIPIHY CHRIP AT AN r us

in a sui tap%w Rﬁiﬂ% st a pa&a@nwﬁ%e&%%ﬁf S hB@sf S drbddiéh ael%la s%?c&ﬁton of the
nt flu |

reassort enza us and, 1solating t rea sorta l'uenza virus
fron1one1oﬂummaen0$ﬂmﬁu@ﬂmﬂmnngaho@meﬁhabnndgwmnﬂh@nawﬁnmpmasummﬂdhe

i nventi on. 0013 t her .enbodi nents herej.n, e inv conpri ses

e S b g SRS P o ca ol £ ey GBuSRANRR ST any
of the ahgyejsgiaakg ilRechssQams frfudita JifllsI RN SR ¥l bR of hdIedst BTPGAhaENt S

i ncl ude net hods for stinul ating the i mune system of an individual to

produce anghwme@q&N@pMﬁﬂﬁmenp@@p@mse agalnst |nfluenza virus by

admi ni st ggg{% toot te?e fnYelng ereln n[h mmr?t(i) n(g)rn 11 e 1 rn Q tehl%e %mulﬁtn()f any
of ther re l% PUEIZE Vi ls "descri b aﬁ)c§v n@ B?%) Icloypors1 ams

physi ol ogia&lglan lﬁlfrﬁlﬁl@l V1§ @Ffettre)amdud0dAdny@ffiles atespaedcsibed rdabgriafitvent i on

i ncl ude net hods of producing an isolated or reconbi nhant pol ypepti de by

cul t P ngnBvgpzagips. c@thier gpbodiments includy methpés foy ﬁtﬂraul@tlﬁweumnuméystem of

condi t | Oi”azleﬁ@{lfuﬁﬂo odittR a ?&b R{[eﬁfém?]ﬁ r@si%ﬁ%s atnSEin ﬁﬂéhz L5Qk gy ng the

pol ypept rom on ost iumin which the
cel | s ar edgrimsmring &DthB]mleﬂttuatimgemmmthgmaﬂyteffGaWeaammt sitarfyedtthy es of the

i nvention. For e , Qsitians conpri si ne. or nore of
any of tﬁéasﬁ%‘F%é%{T%%as“&H 691“%363 agﬂYFc ogBenallydn 4 E?lP]Bé@aﬁlﬁ tiyRd,
optional | ¥ i@h excipient such as a pharmaceutically acceptable excipient or
one or nore pharnaceutically acceptable adm nistration conmponent.

| mrunégerid814] dpthosispeanst b inveetiominghide orctioas of poiuciogpnigdatahyr one or nore

b d ed Il (e.qg., al t h .
har maced e EAT MM R B BRI AR by B B! EdrSoRdeiten f Suler midiBas o

produci ngindBMasagRRk 9exﬁﬁ&ﬁfgr&§§swn 8f Sl PbBpEptidtr IR0 RHAE HeHolydep@dr of an
effective anount of an t he above viruses (or inmunogenic conp05|t|ons)

to a subjfewn ong er @ps?oof%/mhft hosh celiseor dg mediumi inwerieh e celbgidicrromal |y, net hods
i Tuone 4 OF31 Er@ing 986 EORPbUBRM BT Berlths Geb6 I sn i Pt Pabove
y Yone" &t fe above
descriobe dmvnhindger(io tom PRIt B0 PrisMEPAs bt MORSHT dnf of the polypeptides and/or
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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an amount effective to produce an i rmunogeni ¢ response agai nst the viral
infection are also part of the current invention. Subjects for such

t r eat mentwprzelomdes37but are not limted to, birds (e.g., POoAIS2eN2200@

manmal s (e.g., humans). Such net hods can al so conprise in

vi voadm nidatifiisfratiom tb ohd dudjcstidy well ass wed br asvivhadthinisbradon &Xondl ot @nore cells

adm nistratjon_to one or re cell f the subject. Additionally, such

met hods &Eﬁh%fﬂ@af%ozﬁ%ﬁilﬁe%a el irgﬁtl?%f% QAR aﬁ%f? CAMPEAHHETII Yo} 0% fe virus and
a phar mGioGbh r #EGFRL 3R & pRiGIRbantuf Aakpabk AdMid Hheheddhfhilif

subj ect in an anmount effect t8 prophyl ac |caPIy or therapeutically treat

t he vi r altoithef sibjeicom. an] @5} effert 6t prophysgeelly ot therdpowtanatly tieat the vinale s

conposi ti.ops.of matter conprising nucl eoti de sequences encodi ng

hermagg! ut™y"°%nd/ or neur ani ni dase pol ypepti des of one or nore pandenic

i nf | uenzgpgi7|ahdiRPdspREE!EOIERichEANEAGEDNHASHEhNSr AerRbmPEEiag RALXOERL | de
of A/ Ann Arbor/6/60. Additionally, the invention includes conpositions of
mat t er corprinsenencadiok dompgiduidvin gedoescusapnddasg polyneyics of enooranettor

neur an ni dase, RLABER! LASS .0f n NSk JIRLERANISLE b L HERZAILLAIN AN
nucl eot i d& equences BACOAMNG ONEOF SHbIE 6061 ypep%lléiee of 'PRS Y PAPLEnS ngr ad/
17 or A Anfrdoeor/6/660 A ddlifnaBe Aene efidhancluiél dedobifiofeof haite dompriting
"SEQUENCES" herein. Additionally, preferred enbodinments of the invention

i ncl Ufe dwsisetide seanencss crapdingrhcpmgghutiainrdos dgeinpby dessPelipsptidrs PAGEE 0% i ni n

and’ or  MSHORTALRS & AlenD Al oA RRATSHLENL N HEAROR! SR BOpeptice

nucl eot i ences encoding a selecte one Inin a
reassor t aiftPR8SAUChenimgrpd'$7 bi ArsSnipAeioefoadd. \Suchstqudecsequ éntel thoseddiadgnt he

hemaggl ut | ni.n_and neuram ni dase. sel ected fromthe "SEQJENCES' herein and a
backbone (87 1 8L Ehdr s, 1T ethe ABREY epgﬁtq?raﬂﬁmlgodﬁmr}ts A Dexrveesapincieor
Al Ann Ar har{

g\é/igigr\}\%&hrﬁaﬂté?%Q&btiﬁ%ggﬁ?&&%h%ﬁ%ﬁ&ﬁ%g‘mm§r‘1d'(610nS as

descri bed at&3 erein the he Inin conprises a nodified polybasic
cl eavage reutaminiflage ofrone ot nene pdrslemiqoifludes straneandtnueleatad estqirerfcksiempding

vacci ne conpri si.ng .such, above ositions., [0018] .These. and .ot her objects
and f eat i RECISR BHEKR OB S f O TR BB b P U PN QRS EP B TG the
fol I ow ngeg@inatd &lodiag eid K&ﬁa%%ldﬁ%iﬂ ARl fhinG Al eldcRA érh fhet he acconpanyi ng
figures an Q%E]gendl X. BRI EF DESCRI PTI ON OF THE DRAW NGS [0019] Figure 1:
Repl i cat i GEQIENCERL herarl andradrackbangsserain, whengrptbe ackbene strain ,nated with

vari ous i gl VAGS AR UahtoeR0. ThE ek BB SRPIERARYSERUEBL ANt and
| eft | ungs. _ i'gure " "Replication o chal'T'enge "vituses in NT
of fewretss deagivettab®d Whdréin the hemagglutinin comprises a modified polybasic cleavage

site. The invention also includes live attenuated influenza vaccine comprising such above

compositions.

[0018] These and other objects and features of the invention will become more fully

apparent when the following detailed description is read in conjunction 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.



various indicated H2 vaccine viruses. [0021] Figure 3 : Replication of H2
wt chal l enge viruses in lungs of mce vaccinated with various indicated H2
vacci ne WOuse#9p3022] Figure 4 : Replication of H2 wt ehalusergm2297¢ uses in
NT of mce vaccinated with various indicated H2 vaccine viruses. DETAI LED
DESCRI PTI[@022]GQ23E 4TR6pl]iH‘aﬁ'Sﬁ of H2 mteshtll@ige ivirasdsde N dffrhice vaecimesdggh ut | ni n
and neur am ni dase eptjdes and pol ynucl eotides as well as vectors,
conp05|tﬂ@ﬁ§uSW@5§§ #%gﬁﬁcmﬁﬁpﬂgﬁza viruses and the |ike conprising such
pol ypepti des and pol ynucl eoti des and net hods of their use. Additional
features of the invention are described in nore detail herein. Definitions
[ 0024] UDESAIIdLD DI RIPHEOM se, all technical and scientific terns used

herei h same anin nl nder st ood by one of  ordinary

ok 131 o e SR a e R S T B S i PRI et i ¢ ons
suppl e rre Hol§epa&es| aﬂdtpbl%rnﬁélko@db@ a@helldk Rf@&&%dc&n‘i’potshf%n@ U4 8ttar Pl defizd | on and
are not necessarily to'be inputed to any r el ated or unrelated case, e.g.

to any corrmset a,nddhmblde mlermngﬁmhpplypemde@ and mlb/hmbgﬁldawndrr@ﬂhod@ﬁh@r

materi al Su gl Klfd 1110, a?lrf aﬂl'“ Vf erﬁ[lvetn ;[IQ,IQS esgrl 1n rnore ?% l?hnr can be used in
t he pract|3e 8 Pes he &8éh |nve 1 ON)© thd ?gferred material s

and net hods are descrlbed hereln Accordingly, the ternlnology used herein
is for the purpose of describing particular embodinments only, and i s not
i nt edfed RYIBEONS; ni ting. [0025] As used in this specification and the

appended S[ﬁh ] r@nle%s%ﬁﬁéd]?mgt%ls il %al and¥ienfBf terfl Gsed l{l&%ulfsf ﬂ§¥eo1!h9 ral

r ef er ent ess the context clear I ctates ot herw se. or exanpl e
r ef er encesaing nicanirigrag $om|rmmll§udﬁmmqﬂ i @ld dfiordiharyiskilsiaghe areteewbichehd o a

"host cell” includes m res. of st ceII and the |ike. [0026] The term
" r eassor tIARRNTION REENS. e?@%#éil ﬁgl&&ﬁﬁ‘g Iniffqng §upny ﬁa?rgélwg in therartand agg diseetsddel udes

genetic andtQten® AhMRERSA Qx?d&r@%?ﬁb%@ésﬁnﬂr%'b% ut"e@'EB Rl ARGaR@r ent al

viral strain or source. For exanple, Bssort ant conprises 7 vira
genoné segserigs t¢ eny geneoslygmentgpptct ommhf:atroslt Alitough amnuhethods agl e

conplenent viral geno encodi a .he in or
o ettt e OF O 1O R g tosCii Bt 2fe PRuan BEactis e

segment s, tefing-of thfre®nt MEKTA, tHAGHRR S BAMRRALsSnH Mh@sfakd &dscNbddUsoreiand t wo
conplenentary genone segnents, i.e.., hemagglutinin and neuram ni dase

encodi ng AeRuhes lyet@ﬁéaﬁtnsnolqigwmeé hewstroin donthe perpose of deserdniag pardicwlat rd vi rus.
embodiments only, and is not intended to be limiting.

20 [0025] As used in this specification and the appended claims, the singular forms “a,” “an”
and “the” include plural referents unless the context clearly dictates otherwise. Thus, for
example, reference to “a virus” includes a plurality of viruses; reference to a “host cell”
includes mixtures of host cells, and the like.

[0026] The term “reassortant,” when referring to a virus, indicates that the virus includes

25  genetic and/or polypeptide components derived from more than one parental viral strain or
source. For example, a 7:1 reassortant comprises 7 viral genome segments (or gene
segments) from a first virus, and a single complementary viral genomic segment, ¢.g.,
encoding a hemagglutinin or neuraminidase of the invention. A 6:2 reassortant comprises 6
genome segments, ¢.g., the 6 internal genome segments from a first virus, and two

30  complementary genome segments, i.c.., hemagglutinin and neuraminidase encoding genome
segments, from a second virus or a second and third virus.

[0027] 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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[0027] The term "host cell"™ means a cell that contains a heterol ogous

pol ynucl eoti de, such as a vector, and supports the replication and/or

expr essi omoabiwdesspol ynucl eoti de. Host cel |l scan be prok&cyatsee100ed97¢ such
as E. coli, or eukaryotic cells such as yeast, insect, anphibian, avian or
manmal i arcag &k psokaryatic wdilngich us@ncalt lok Sukalryotmrtellenfmhdis e, inftes amphltish, may
be, but are not lim¢ted Itl Vero&élAfrlc reen n%nke ki dney ? ceIIs BHK
(baby harf¥taroriramaghancslp.gnclydin P?laEﬁP Rloaﬁégn pdajent. bapt csils mayibAs par by

Ca K VRGO 66! 293
ceIn: Qe(el.tgl?,%zl{é’ﬂ cefi%\}é“’ ( %gg%h%&gykme@o%ngmﬁs c Hfa%*é. [0028]

An "i mmrkidhuag') callsl prlmﬁrfyecdmdivledmymﬁﬁiﬂ() ceﬂs |M1¢d1m®azlw QamosKideg qMAIKINt

0ai nst 4Lt Bl Bpven ki (Flpmsh Rl o9 ok TEE, D eils) ARG =70

i muni ty eande, (o8It eOSHcel®)d- . by measuring ampunts of neutralizing
secretory and/ or serum anti bodies, e.g., b ~plaque neutralization,

conpl ener{0028]xfém i‘l@ﬁnurmhtzgmeélyl offeriéee ¢m¢nm ﬂemza Vdilus 4] emremm}m pufficieat foon

assay nﬁatlce an 1 (il 1 uacl:ltsl Ve I %%'S; Ons%n O S a iuns ga VI rus ref ers
to an |m*reune respongg fed VAd el P Itg é neaqﬁlf that is
protecti wap agmnﬁhﬂdmzaaz&as mn@\rmmndavéumﬂmhyb@lwﬂsﬁme@tdg/ Bxposed to
and/ or i nf ect ed with such influenza virus. In sone_instances, t he infl uenza
vi r ud 0( e.measuRBg ynaynty oLhquitalizing sepyeterrrng{ar|spruanesbores e i BAplagi | t

cannot. capse, f S6h IR %&atg&hgs%gméeggen i} oRUBLACY MR UG RPONSe

results in detecta [evel serum and secretor

ant i bodi erssetyhat are capable of neutralizing virus of the sane strain and/or
subgr oup ossibly also of a different, nonvaccine strain and/or

subgr oup)[g'{'il \/‘?t ProtesHYye FWHWQ/’E?SP‘{I@GS@ﬁal%HﬁE‘é’éFah‘@Wéi ﬁf%rsatﬂ A ARUBEdy" is a

protein GoRhiSLN 1%'8% Qh ﬂ&%{%u%xglfor agﬁgﬂ?ﬂ&%‘ﬁ%@t@&ﬁ@e‘ doUinQf diRAKL Wakh Y

encoded by I nmunogl obu |n genes I mrunoglobul 1 n genes. The
recodni zeble indvidoyg hmlbkaqmeggn@g)osafdctbwdé/ot hrfedtabwah sudnlhﬂae;nzalvpiu& Ingssomea,

del t | d. t
eminogr JBtPTAS A S R oo SRuE M AT SRR ndeR Sl ke PYELRRY B s i ¢ her
kappa or daapdiauscHeryisusndlcion a1r§p1@&1138 m&prsécﬁ%@e SRR refPons@tciids indel ta, or
epsilon, which in turn define the i munoglobulin classes, 1gG 1gM |gA

| gD and |dgiectabésigedds plkesy engmﬂ«;rpd gerhmj Wﬁ@gﬂoabmtihqd(eamat b@dl)apatdt: plict ur al
U O G PSR RS 0l EATRRRS S LS 5 221
"heawy" chatife ét@d&@uﬁd/Eﬂsu_B@rd{l@) in Wihe ahd ‘ufrevzna» nus of each chain defi | nes a
[0030] As used herein, an “antibody” is a protein comprising one or more polypeptides
substantially or partially encoded by immunoglobulin genes or fragments of
immunoglobulin genes. The recognized immunoglobulin genes include the kappa, lambda,
alpha, gamma, delta, epsilon and mu constant region genes, as well as myriad
25  immunoglobulin variable region genes. Light chains are classified as either kappa or
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in turn
define the immunoglobulin classes, I1gG, IgM, IgA, IgD and IgE, respectively. A typical
immunoglobulin (antibody) structural unit comprises a tetramer. Each tetramer is
composed of two identical pairs of polypeptide chains, each pair having one “light” (about
30  25kD) and one “heavy” chain (about 50-70 kD). The N-terminus of each chain defines a
variable region of about 100 to 110 or more amino acids primarily responsible for antigen
recognition. The terms variable light chain (VL) and variable heavy chain (VH) refer to

these light and heavy chains respectively. Antibodies exist as intact immunoglobulins or as
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vari abl e region of about 100 to 110 or nore am no acids primarily

responsi ble for antigen recognition. The terns variable light chain (VL)
and vari awbDeotvemsig7chain (VH) refer to these |ight and ReaWs2elM22930
respectively. Antibodies exist as intact inmunoglobulins or asa nunber of
wel | - charaningdr 2€ dcflrchagiretatisc pfr aghaedploductiddgstig@tiominith wisiouOpeptifages.i dases.
Thus, for_exanple, pepsin digests an anti body bel the disulfide |inkages
in the hiHys é@%‘%@l?’d’%?l&%d‘&%,eétslﬂ(léﬂ‘)lb@zg’ f rdlﬁﬁﬁv%%mwaﬁsclﬁt ¢RiBEF is a

light ch %%58%1 o n?rﬁguéé)F(\a(M?a" dif¥r & f%ib%hahéﬂ &5 qufghfr é}f'alnllz%%%)&ég I\ﬁriliﬁttﬁge% nge

reduced un conditions to break the disul fi1de
regi on t hedigdfide benderEhiediat FeméFhbteddcadi uneler mnitl gondifais torbperdrthe disTlifide Fab'

nmononer i.s.essentially a.Fa ith part of the hinge reqi . (see,

Fundanent SR TIRG Mgy resig e el foGing g fbi RABEE: RAPRY 55885 (bhe o
nor e det gidhedoflGast ik BistRthlRfa RIheHh pitt bPOE hiddereBNR), FihhentyRI | OUS
anti body fragnents are defined in terns of the digestion of an intact

ant i body,Imsmenoligys W .E| Pauili 4d..dfyee Bress.aN.Yh 41999 udbr Falore dataitpduiesesiptiay obe
synt hesi z de..noyo. ei t her em cal | I utilizing, r-econbi nant
ot hodol a5 SHRENAAPED AR Bl o afkieh & RCadiiER TRGERCH oo es

or fragmafigstieh bhat infdce gutiedy hctoTgkimogillf dppaicia@nthef sushThe faghichadh8sbor

synt hesi zed de novo using reconbi nant DNA net hodol ogi es. Anti bodi es

i ncl Ufe, ssntyesizedodapqvgrpitherghcmicdly o5 by mHaeg serambant POt ethodplogypl e or

si ngl e chg| . hogi- i | I I . ihodi es
o o D0 kB3, W BB THORUR, Sl o AR R el bR e

(di r ect | yhomotlificatigho Bwhap tintdeo didsrie 8yntheizddatemoao ing irctoaibsngpo DYNrept i de,
and humani zed or chiperic. antibodies. | nfluenza Virus [0031] The .

pol ypep_tira%tﬁo %glﬁ%l@mmd@ét%@fe, 6€-PR CI%%W%;{,@S,@%OF% niBotier: 1- 8,
are vari gt ipRiorisiHold48RaPadiBo&Rd iNAGRYYEBRESain! IV GBVEE &lFv) hitfdodRRZR

Eﬁ
viruses are Ra e up of an internal rlbgnu | eoprotein core containing a
segnment edvigcingverigtle bendgdniiAagetriotrehtzahdiname guner topéthopdotaiyrréimoetiope

lined by a matrix praotein. The genane of, influenza viruses is conposed of
i ght gerbREoS Hekrehdot Hepmutiet D5V B Y BEHA e o6 SHEE. AR Sencodi ng
t he i munogeni ¢ hemaggl uti nin (HA) and neuram ni dase (NA) proteins, and six

internal core polypeptides: the nucleocapsid nucleoprotein (NP); matrix
prot ei ns Ipflpenzadfirust ruct ural proteins (NS); and 3 RNA pol ynerase (PA, PBI,

PB2) D1 OB TR R R A1 bR BB Th ent e RR'IP XpRRRC e

into (+) er Stranad genom ¢ he “nhucl eus of

the host eehhts oEaGlicoia MAGng N te@enar] tn sgagreihfudisa Faokagedmaid gp of
ri bonucl eoprotein conpl exes that contain, in addition to the RNA, NP and a
pol ynmer asé 1@‘@@11 gkoqqn OPrabEp CoLgf@NfaNying a segmented single-stranded RNA genome

and an outer lipoprotein envelope lined by a matrix protein. The genome of influenza
viruses is composed of eight genome segments of linear (-) strand ribonucleic acid (RNA),
encoding the immunogenic hemagglutinin (HA) and neuraminidase (NA) proteins, and six
25  internal core polypeptides: the nucleocapsid nucleoprotein (NP); matrix proteins (M); non-
structural proteins (NS); and 3 RNA polymerase (PA, PB1, PB2) proteins. During
replication, the genomic viral RNA is transcribed into (+) strand messenger RNA and (-)
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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[0032] Influenza is commonly grouped into influenza A and influenza B
categories. Influenza A and influenza B viruses each contain eight segnents
of singl evetoem¥ai37RNA Wi t h negative polarity. The infl REMAB2040Hh22900e
encodes el even pol ypepti des. Segnents 1-3 encode three pol ypeptides, naking
up a RNA-Mepedeitnée fiifpepatysrprarig. upSERNBAdeptndune BAES polhmcpet.y Samase 1conpl ex
protein PB2. The renmai ni ng pol yneras rot eins PBl and PA are encoded by
segment ZSeResSagprinmersse ?%%RJ@%PN%WB% A hdemeingg, posapsrassirrateys P mad

| Nl uenz & & £ ARSI e IR dophlbALE e BRLN 2n RERRHIREINEAOM AR
alternative reeadléng %@ew t hi neghe PBI ggdl n rggl on. rr][rlent 4 errﬁ:eodes

t he henaggﬂuﬁnzmstmal(m—wx)codcﬁrd sogl glo}mmmBitEI rproducedl rech an”ralwaidtlvamadumrent and

() ol yEEi MR o BB Gty SHEArenE BApen e CCURP At UWVRDFval RNA

Segment  G1eRHRASEH iRvINA AT hHahenchNMd @Rl PRE 1B YERP RLRIcH: 5 é%asmle
encodes tvvo matri x proteins, designated M and M2, which are transl ated

from di f freckeaednsid nuckepiateid (NMYP@é@meth@ n@JOérstm@te@l NShpetedt MSpciatedo
nonstructural are transl ated al.fernative spliced
MRNA var i "Bt aﬁfﬁ\igel g%@?\eoﬁ% SégEnt "6 @1\%)) lgp%gé'ﬁgporal[%il pr ot ei ns.

The thr eesdgﬁfegms bnc@ﬁaeﬁwcmd@leméteﬁl@ rm@@eaﬁea Mf addSI2RNAI By fiedsased frétBl , PB2
and PA. Segnent 4 encodes the HA protein. gmant 5 encodes NP. Segrrent 6
encodfs td emwdlry(ﬁpép@d @R@A%ée&@em Hergoges I8 t AnpNSLeivpsnonRBIGWAl NA, ar e

transl at r [ ARSI ﬂugjlgg i Uﬁ%‘ﬁ\ nt 7
of influ n%tfae{n%%ﬁso encod ggedtfg(gggﬁ%?gﬁi ns. er%n I\/éz.ﬁhgllﬁg' 2%3 es%eﬁglglgenent
encodes tsapmpiitodfidiflsicnANIB encode rlarp&btamedThas thed lnepebtidehed @nigtfor difgonedts | € NS2
IS trans‘?%ted froma spliced nRNA vari | nfl uenza_ virus vaccine [0033]

The sequelcesRNORRIBEFIEFGNS 1ahl2 ¢ Rod eﬁ@ﬁ%ﬁ ‘heREOECHF Rt PIOJEIn hHESTGY >
sol el y, Ceae&@ersﬁkﬁﬂ QolnfbnPb QALK B8R 104 phatEih UaRaR: NB Iﬁ_ﬂ?tgﬁl 58t HBeRisNRB-and

Hi storically, influenza virus vaccines have primri been ‘produced 1 n
enbr yionathed, dretraeggsd Gonmeycsiapping scadingranus el bedsteshiomRdES eSegmere pifr i cal
predi ctians of relevant  strains re I rea rtant viruses have
been pr odnnutiz FESy feas G raSisint o b etk ERg s R arenor ShEtESRe, dase
anti gens [radicdie 199Nisatnsi@fed bR BRITAN ®chetf RRAUANLSE NI2EIREh 34t EofeNsSi tive
master strain. Follow ng culture of the virus through multiple passages in

hen eggs spliggid mBMAavariantises are recovered and, optionally, inactivated,
e.g., using formal dehyde and/ or b-propiolactone (or alternatively used in
live attenuated vacci nes). Thus, it will be appreciated that HA and NA
sequencednflgera virbE@dcDeNO 2, 4, 6, 8, residues 16-340 of SEQ I D NO 2,
resi dues 341-562 » , L
[0033] The sequences, compositions and methods herein are primarily, but not solely,
concerned with production of influenza viruses for vaccines. Historically, influenza virus
vaccines have primarily been produced in embryonated hen eggs using strains of virus
selected or based on empirical predictions of relevant strains. More recently, reassortant
25  wviruses have been produced that incorporate selected hemagglutinin and/or neuraminidase
antigens in the context of an approved attenuated, temperature sensitive master strain.
Following culture of the virus through multiple passages in hen eggs, influenza viruses are
recovered and, optionally, inactivated, e.g., using formaldehyde and/or B-propiolactone (or
alternatively used in live attenuated vaccines). Thus, it will be appreciated that HA and NA
30  sequences (e.g., 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)

are quite useful in constructing influenza vaccines. The current invention includes

viruses/vaccines comprising HA and/or NA polypeptides and polynucleotides of A/Japan/57
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of SEQ ID NGO 2, residues 16-340 of SEQ ID NO 6, and residues 341-562 of SEQ
I D NO. 6) are quite useful in constructing influenza vaccines. The current

i nvent i orwDreeloud887vi r uses/ vacci nes conpri sing HA and/ oPCRASpaloppadpe | des
and pol ynucl eoti des of A/ Japan/57and A/ swi ne/ MJ 2006 (i ncluding wherein the
HA pol ypepdiAdesinaMOmRo0g mmeludﬁtgiv«zlmclﬁ@hiﬁ)HAs;ﬁ)Iym@hﬁéseﬁd@olmbalsbt@dasI eavage
sites such as. the dlflcatlo S descrlbe herein and in i erein
the vi r use8Vise Bloddedwhha §1§é ﬂ@ﬁ the m 1ﬁﬁ%¥“ﬁ§?“§§ %H@ g‘ﬂ@ﬂ’ﬁgnts)

such as tiﬂﬁu@i‘ﬁg ﬁ\hﬁfk@n afe \Qﬁlﬁ%sfwc%@socorﬁérﬁ% RIRGERAe (1 6QhtchREB peddi34]

Attenpts at pr reconbl nant and reassort ant VaCCI nes i cell culture
have beersegmaque)&mdhbyﬂteﬁzeckhmblofm y\/bﬂ/(s‘éﬁrek/hfsnmg@d@ﬂmi%@ approved for

vacci e on to w.efficientl nder ndard cell re

RO 1 b Gtk S p oS BrE Vachirts REr ! Gt R

provi ded ReN B&hPErcs ys§ HRMaBng dﬁbﬁ@@%tﬁe%raﬁfs%ﬁ?@v@& frSaeTR frabbctRAndo
reassortant viruses in culture, thus, neking i ossible to rapidly produce

vacci nes @@Wﬁéﬁk@@ﬁ@l unger gamshed enll ertuge @élldéwmedHawwenmr wenkaiyriBe of VI rus,

e.g., eit.her A strai var i S or ) |ns etc

compr i ot s At Bl ofRr gk 3 BHB} ERR by MR RoBRad i 5yt S 1 or
t he produgédmibingft ahdtdabsimaat ViuseSin dditdre, ﬂ@@lm@mg arpodablc 69fplly pRiucd i | ed
Cct ober 23, 2002, U.S. Application No. 10/ 423, 828, filed April 25, 2003 and
U.S. lﬂppwaéetl?wreemrﬂmglto PPe pf magy wely‘ctghantm%w stwppéawwe g eithesiA ouBes

are el ntglfedd uesw@gg»s&aagggmg @, 681k ngée fhe'HE UR@LOKA HO8E e

control | & ty an cons rature using a tenperature
regul ato rheresmc ﬁeeeMLﬂtltPIhashﬁd) Systtmtfor tho prodactibadf lmlﬂaeﬂzemmeus At \$t Apﬂhxemonot

?ﬁf?ﬁﬁui?m%%g@ﬁ BB Fisf rentes & 07 LS, AR o\ 2 g bAner oF. 4
mast er 009%Rg & 1 A Msticatidh G5, I‘laﬁﬁl% I}ﬁl e00%! BaFll%rr heRGRIRE LR de” ved

from stral ns of interest (e.g., NA ant’i g nlc vari ants herein).
Typi dal | ypaintaercdas b eystetr sichss aucdl s@tleetnedbztmr, uh@rtaasur@lledfhudeduty aigl @Oz,

propertl&z rele nt tq vacci ne _adm ni stra Slie for v&c
product i enFRS’Fa Piedtietd SRPEEILC f9ey t%& Pue d‘éﬁ‘ r(?&été ROSYE ter
donor vi ltth#p &Iaﬁﬁé Hod¥at D& eS8 8ot e/ chQbrta i RnHatads Qaﬂ%lé)ﬁe){dﬁﬁz ot2hed
adapt ati on and/ or tenperature sensitivity. In one enbodi nent, "a naster

donor vi rhysintodyeirigsesibctiaftvectnal cogespomdingeg gemrmqsc:greentaoibeamhktmﬂummt

confer one or of. the_ fol I erti erat.ure sens ive, cold
oant ed Grerintambigh ML Qe sPEE e FE vt TRPR G SRETR ey o
Pat enj A&E’A'aﬁ%km Miged AR SntS R&ci tcrgplcmw RUSa RERO IR Sl@ted difthe

invention utilize A/Ann Arbor (AA)/6/ i nfluenza strain as a "backbone"
upon whi diastsof detdrabl rapriroes ml&vgeﬁegac(celegadmlwtfﬁl% Eom@sengleqﬁ@emw@el i sted

herein, eptrgdlgctltog, e(.:é.,ef%tr %rodcﬁ%ﬂornegf PASRRLLAR VEYCIC{II%,S R rnas et %bngrovrlrues'\)é ng' €,

may be selected for an attenuated phenotype, cold adaptation and/or temperature sensitivity.
In one embodiment, a master donor virus comprises 6 internal genome segments (i.¢. a

25  backbone) that confer one or more of the following properties: temperature sensitive, cold
adapted, or attenuated. As explained elsewhere herein and, e.g., in U.S. Patent Application
No. 10/423,828, etc., various embodiments of the invention utilize A/Ann Arbor (AA)/6/60
influenza strain as a “backbone” upon which to add HA and/or NA genes (e.g., such as
those sequences listed herein, etc.) to create desired reassortant viruses. Thus, for example,

30  ina 6:2 reassortant, 2 genes (i.c., NA and HA) would be from the influenza strain(s) against
which an immunogenic reaction is desired, while the other 6 genes would be from the Ann
Arbor strain, or other backbone strain, etc. The Ann Arbor virus is useful for its cold

adapted, attenuated, temperature sensitive attributes. Of course, it will be appreciated that
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in a 6:2 reassortant, 2 genes (i.e., NA and HA) woul d be fromthe influenza
strain(s) against which an i munogenic reaction is desired, while the other
6 genes Wi Ol2d100®3337om t he Ann Arbor strain, or other ba®kibarseosezmin, etc.
The Ann Arbor virus is useful for its cold adapted, attenuated, tenperature
sensi ti vahaHA iddN&Seqidncetherde ard dapiiblt bf hassappiiteeitiat admbaedftdier Miuand NA
sequences herein are capabl e of reas orta th a nunber of other virus
genes or SFRFLY \ﬂ%é@eéz ¢.§ @ NYMAeT et %fﬁnfd.%ﬁﬁlgp@ﬁ% suph g PR frede.» CUpdniag PRs,

etc. CO%@bﬂE’eP&ﬂh&%a%%ﬁ@sf rbdht ﬁ%@isgﬁé’fﬁsné?ﬁ& Etﬂé nbMHA 5&?1?0?1%%3%&@5

narrel y, the non-HA an NA genes | 0035] Various enbodi ments hetein can
conpri se [0034 ‘éa;rioelmeafoedhnmtsdlenms caenmprgsetlive akdmandl Giccings, Seque tieadsA

herein, for an/ 57 r A/ 006, , Suc ines | cal )

Conpr Poe, /oG NA Biaees B P ey pan ey et OFHB, Sy Rstion bigally
resi dues cla@E%éQ %ﬁgﬁA Eth@ﬁA oBFcHNES 34 ﬁ?N@‘ 25EQ, 8D NQues 14-880 dues
16-340 of S 6, and resi dues 341-562 QIDNOS6, or their

corres ponIfler@ E?lb@lj?,rfgﬂdmslﬁdti@@sfsw BENOQ:D m@dueﬁ 1633405 SEQ Ha &Qi6eand
89- 1063 of . i 64- 1729 of,. SE 1062
of SEO | BoNETS dna P sHEED SHES o 1 SR R nb Buden S ERER L ng

from growid: 108, 5.a¢ edsitRicy 89086361 SEQSD(MO ., resldads 5694 ETPOSE HYN®):is that

certain strains (which can be involved in pandem cs can_ Ki the e gs in
whi cHOt hée%@f‘éi&%e%amé SEQ %N@r'%alaft@aldaﬁﬂl(gﬁel 728 m§§ QR O % Ranpiblan

d t t
produce e 8547t Aot (RANEHOS § AgeRiek CEARBRE™.

result i r‘(whll'[fhl dae z anvolvdduimpasdcatics)pas &ilbihe e@@mdevhldstheTzlactsneswseto(ﬁe

pl asm d-rescue syste create/ |puI telnflue are rtants with
virus st rpéi)%gceé ap ar@”%ufﬁf@ C[—BQTB%IHP {esRIgawsse 8S- heigh rv)%a ﬁmrtaé (s r abl e
and are féﬁﬁstnﬁﬂ ?ecsCﬁ’éC) rEatl@oﬂtdﬂY?ﬂ)tthtﬁbn |E{ ch{rhlnpgreao(f%t%tasrn%1ev%ﬂ@é’ﬁ'ﬁilca{egat

the current sequences are also capab use wth non-plasmd
t r adilti orthty eapstenisin ijifih@ae) in hunmmaodlsomth@mmnncﬁs Héwe us;: of hkasmni-leg@m c

sequences . 0., the HA.and/ or tides) .as well V] I s and
vace! nes ¥HGHFLhetmg T RURLE Sibene SRR b G ales s Feav b5 ETE RS some
hi ghl'y payRqegfihses! H%frélhbc‘vd?é auﬁé A& aBlc GRNRF 88 R of te! 1ﬁvé?@1§hcltaa(?‘i|ll% aci d

cl eavage sites within E utinin sequences. See, e.g., Li et al., J of
| nf ect i opPDICEERAS é@wevel,ﬁgatﬁ q gpragt sch@@cessmaisq:mabla@é usd vih nommlatsquyi cal
enbodi nent 1S age%roel Nev s @LE nodi fied or altered in their sequences in
conpari son 1o ]tﬁ \'?Oltlegll type sequences fromwhich the current sequences are
derived ([0035] Intvaridisambriirhbas Gtreay agandperiiesti@endhée.gl erRvdganibeNa etc.).
Such nodifications/alteratjons can be different in different stral ns due to
the vari Qwdyrsatdeshaewclhps vinescs privacgmes fropssuch virpees wpmgrisgpadideduences. For
exanpl e, p%lybasw cleavage sites. Some highly pathogenic influenza strains comprise multiple basic
amino acid cleavage sites within hemagglutinin sequences. See, e.g., Liet al., J. of

Infectious Diseases, 179:1132-8, 1999. Such cleavage sites, in typical embodiments herein,

25  are, e.g., modified or altered in their sequences in comparison to the wild-type sequences
from which the current sequences are derived (e.g., to disable the cleavage or reduce the
cleavage there, etc.). Such modifications/alterations can be different in different strains due
to the various sequences of the cleavage sites in the wild-type sequences. For example, 4
polybasic residues (arginine-arginine-lysine-lysine) at 326-329 of mature HS 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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pol ybasi ¢ resi dues (arginine-arginine-|lysine-lysine) at 326-329 of mature
H5 are typically renoved in sequences herein (as conpared to w). In

vari ous ewbadiomm®si3g, the pol ybasic cl eavage sites can beCwisediomsearn a
nunber of ways (all of which are contained within the invention). For

exanpl e, drhwopaliyibasiam telodasiagacsibtal)c arlda®nadyokesnweacaiicnduadirettiat a
tinme (e.g., one arginine renoved, two arginines renoved, two arginines and
| ysi ne r es\edn 8 thm??a&%@ SHE 1581 alé?lée fsRpeveg oF Aktered g%vﬁ_aljn. andyin goﬁaﬁq y, the
am no aci gy gl Iglk!%og&és%%crn%%ta"nﬁm&ﬁ rés@cﬁlecdil%@%fﬁgﬁ'?rsthé ElchA3e @'ﬂt?é’anb e
removed or altered (e.g., froman Rto a T, etc.); also, the nucleotides
encodi ng alfvebeanddificdcInchddgsingdhenaighaotih polapepgidetsbqcot@af agftucard eirgan al so

be nodified. In addition, he | utinin pol ypeptide sequences, of influenza
i T s ScorfQRings® afitig B MY Dohgitsisc bt ah bruag g B0l bt

henmaggl utdeiidhcROIMBE RiVEAEOSIREIMBOEES (B mbiie (aRYAN tdr@hal ﬁ?hzﬂ%@pt}i’&t Qedvag)
mature (amno term nal signal peptide cleaved) form of the hemaggl utinin

pol ypept ifdes ofthe hemegplutinial pedxpsttidesrand dlfc prereiagyedifarmiof hemagglotiviavdde sites
of any hepaggl ut.j ni | ypeptide sequence of any dnfl.uenza strain can be
Fout i nel y eadet e o e b it BT PIRS sSlusBora iR A ST ST

[0037] Theufilymecadesid@f jbdited 36iAS iahy Member oFTohdh@daptiedirt.and " at t enuat ed”
as applied to viruses (typically used as vaccines or for vaccine

pr odu€t i dAP3UnFheriermpst teBdrriireBgHpas scaldadated and “aduatsdeas applisd j| |
k in .t : . "y - , CC
na cat o TSR niodlusf A PlcSime! Btk Ehdtind FOREHBhFiCR SN BrcdbBls, 1

titer at tBOOErenekajucnestac 33UEnHean in kifel ave rBoa cRample athn sernofterhpattutdie vi r us

exhibits a 100 fold or greater reduction in titer at 370C rel ative to 330C
for infl PERYRY (éﬁb P GRECS, erﬂeﬂ%aéF%Vﬂelé|eahlaa%\ﬁ>t1@@§01@ EEFIEPIETEAE R PHIRT & he

A i T e e L e oIS T

upperisai rmagysionfin fif kEI Clhavlativ S to BB Cdot BfluaidaaB kthaihd) €THe et gedlil agapesd” and
does not cause influenza-like illness in the animal. It will be understood

t hat vi r sesindicetas that tervirab axlabishanotly el Ciwithin 109 fald eSitegiombh af FgCi i t er

reductions .|l ess. than 100 fgold at 390C r A strain viruses) or 370C. (for B

oran viulsaBs < Suhiu g Tardiennal Mab® HelbRed b Bl v B0 i <

than its fafrembht BhoB&letdfe th theMiny tRsw0adfdddds n60QubindueaAAkefinhéds inl 0, 000

fold Iessé, and/or exhibit reduced growmh in the Iungs relative to growth
=12

in the uppenigiat-whysll b upderpteed that visuses pathiintgrmedigte PReNPAYREH) 1 Caridlus?s r educed
infl%_nza

used T cantins e iet o NN L 0T AR Moty BB 3aR TR0, e
HA and N%tﬁﬁﬂﬁﬁﬁeg,soﬁxhiﬂi@ngtcgmﬁmt 25PE @Rt ORoAT tBaP PA0 RIRIaY it ktdviRad i n the
production of or i'n reassortant vaccines (and/or in other ts, cs, ca,
and/ or at33°€i(e.gsesthan?00 fold, 500 fold, 1000 fold, 10,000 fold less), and/or exhibit reduced
growth in the lungs relative to growth in the upper airways of ferrets (i.c., partially
attenuated) and/or reduced influenza like illness in the animal, are also useful viruses and
25  can be used in conjunction with the HA and NA sequences herein.
[0038] Again, the HA and NA sequences of the current invention are optionally utilized in
the production of or in reassortant vaccines (and/or in other #s, cs, ca, and/or att viruses and
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
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vacci nes). However, it should be noted that the HA and NA sequences, etc.
of the invention are not limted to specific vaccine conpositions or
product i omOrzeta9sksy and can, thus, be utilized in subst &aTitske1p/ 022970 vacci ne
type or vaccine production method which utilizes strain specific HA and NA
anti gens H&.agd NAamtigehs, 36Q SHY) NONQ.1, 3, 5,6, reSidut£$I-tdSsof1ISE@H0 Nod: 1SEQ | D
NO 2, residues 341-562 of SEQ ID NO 2, residues 16-340 of SEQ I.D NO 6, and
Fesi tues 9UBER0H 0] P B0 loFodhe: o POLpEYERR WICT BEFd@ encodi ng
the speci{gsgHAaRASNA i@bggns, e.g., SEQID NG 1, 3, 5, 7, residues

89- 1063 of SEQ ID NO'1, residues 1064-1729 of SEQ ID NGO 1, residues 88-1062
of SEQID NGO 5 and residues 1063-1728 of SEQ ID NO5). FluMst(tnm) [0039]
As menti (r)Fq d. {NFvi ously, numerous exanples and types of influenza vaccine
exi st A @%’éﬁp e of an influenza vaccine is FluMst(tn) which is a live,

at t enuat qg03%cLd MendidiRl pRAVASBEL fumBidud b RBdaRAYbésofifPBn N AdaRZAist | | ness
(Bel she et al. (1998) Tfl'fe effi'cacy of |ive attenuated, col d-adapted,

tri val entAn pxampleasal influgnagengeiny isiisMyEtvhishiina bne, latieratad vBegine thaked 338:
1405-12; Nichol al . 9 Ef fect i venes f.live, uat.ed i ntranasal
o | uenz & berash Tl iR oa S SRR ¢1F LTRSS ARBT o1 e
trial JAVveRB@ed ¥3IitAdbpted] Devaldi NogenBRL0infINeMRQSirub 0f&imfintth@ded™N BAgl J

i nvention maé} be adapted to/used with production of FluMst(tn) vaccine.

Howevi€r , Med wig:14Gel Zigpekdichrle bl N9Y) Efessuendss pf oy, pitenuredantandyah inflwenza
o oduct | o Breai BATRS KRR L SrgREh BN b oMARPIRMARE NN,
vacci ne sSEheah¢thodsamtlaiompostigns ofthe aureenNAvgetien sieg be adsptaietoivgediwithom t he

PR e R VR R e
donor Vi ryg tﬁ@@ﬁéfncgy,%&%&e%lﬁ%%ﬁ%n@%té'H%reiﬁ Qfé%lso%ﬁgtﬁﬁle%?’éolgﬁgﬁ ft OUS

FluMst(tm for ations. The V for I nfluenza A strains o st(tm
(MDV-14) , swadarareatediffoyens eralatacpassage of the wil d-type A/ Ann Arbor/ 6/ 60

Al AA/ 6/ trajn.j ri mary. chi cken ki dne j.ssue cul ture, at ccessi vel
oo ¢ ool f SR g G050 1 ST End MRGEEs St lyed BOREER L o
i nf | uenzayrding leé.ggbvﬂaayg@gfa@@ss t&EwhRhUREvatiic8d dddtdsscdMWnSwitBRIN gakes
efficiently at 250C (ca, cold adapted), but its growh is restricted at 38

and 390C scgments.diple P2uP 4, NEnM and ey, froxg @icomarmal hgstertdeingr vikysy A s s Thot
replicatesin.the luyngs infected ferrets ekt enuation). T S
bhenot ypd ' Seaifea B dhut Hes s P bihE ARt GIEbh ORI BR KT |
humarn® byinflesizk iACitiang JftFSuNIPM @O8DVOR), iwhs @ldatddty detigl esige ot tHeagildnpeof t he

respiratoAr/ytract. The stabilit%/. . . . .
Ann Arbor/6/60 (A/AA/6/60) strain in primary chicken kidney tissue culture at

successively lower temperatures (Maassab (1967) Adaptation and growth characteristics of
influenza virus at 25 degrees C Nature 213:612-4). MDV-A replicates efficiently at 25°C
(ca, cold adapted), but its growth is restricted at 38 and 39°C (¢s, temperature sensitive).

25  Additionally, this virus does not replicate in the lungs of infected ferrets (att, attenuation).
The ts phenotype is believed to contribute to the attenuation of the vaccine in humans by
restricting its replication in all but the coolest regions of the respiratory tract. The stability
of this property has been demonstrated in animal models and clinical studies. In contrast to
the ts phenotype of influenza strains created by chemical mutagenesis, the #s property of

30  MDV-A does not revert following passage through infected hamsters or in shed isolates
from children (for a recent review, see Murphy & Coelingh (2002) Principles underlying
the development and use of live attenuated cold-adapted influenza A and B virus vaccines

Viral Immunol 15:295-323).
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of this property has been denonstrated in ani mal nodels and cli nical
studies. In contrast to the ts phenotype of influenza strains created by
chem cal wotrayaeesi’s, the ts property of MV-A does not PCENSRA10f02397@W Nng
passage through infected hansters or in shed isolates fromchildren (for a
recent rgo0£M,Clageal Mudiziyn &vér@e|000gduk2a{d2ohilBranriavgliag 10Rderhtyiory t he

devel opnent and use o Iiﬁe attenuat ed col d-adapted, influ n%fa A and B virus
vacci nes Teassitant sigipshavessnoys the CS¢ DHATCS &G Hicawted seigioad cfiiragioat 20, 000

dul t i { j ; t1al
agults aa"(t@e&ﬁé LAl &1 90 VAl MG} Bf E\?aoﬁfe%@te(ga%éd-gn égﬁr%}lez& z%ﬁb%grave

shown th t hese vacci'nes are attenuated, i cacli ous she et
al . (1998)/liddnea efrfis wacipedt children it Krexh d Mei3 3 8c10d- 120 Boyexdst af. (ROG) Satery

i nt ralgasal i.nfluenza virus.vaccine.in ¢hildren N Engl J Med .338: 1405-12;
Boyce et A mrgaey e ﬂ?ﬂ%{ﬁf&e?%ﬁ élﬁwaefeffw@rmal&f’ﬁ%ﬁtV%F"éﬁfd

unadj uvani@n s lrahduliy BRI AGR)RCSaRHHE 1Y St7er @ G dhwiatdsan as gi Jou) 4o
heal thy adults Vaccine 19:217-26: Edwards et al. (1994) A random zed

cont r ol | edndaeriatd emoded trid apreld adapred nad triogdvased vactiends thoprevérgion of

preventian,of infl.uenz sease nfect. Pi 1 68-76: N chol et al.
(1505) " Erpadrrt aquteRe PO SRR aRTb R B8 e eatb 81 s Vacci ne
i n heal t WenabKin@nasiliifhiensn ¥iandaptizeth ki, oldretgtaiBd: aiWhodBed

137-44). Reassortants car rglléglﬂﬂt he six internal genes of NMDVA and the two

HA arld N&ogénéedisighdAMA & il -Reppworignis ggrrying dhe six ingerpal gongsef VMAH{-)
consi st ent 'a%{q RIRb q{({? aﬁ@lr\r%xlt %en% @%ﬁ% s BPa?Ov%Mgﬁesvihl\@(ﬁésE‘B-zﬁ{eas%rtm{t}?”)

Eval uati on of a col eco ant uénza Vi s vacclihe i errets
| nf ect. Rioasisttdtby 30O, ts pdD42 phdrrooghes {Mamssal ctsillah 98D abitied ofi calE- usi ng
B strains of jnfluenza is nore difficult, however %éﬁ%?eg work {see, e.g.,

MUl t i - Pl dEFPIyE LRIHerEt Vit e asr i8R EEITSH ToAnieel Dise b TR

Appl i cat i19p4NPro @468 Bf {08 refdsd @ FRrEQRE B 3raifO0infildma i&RBld &atdgn No.
10/ 423, 828, Filed April 25 2003 and U 8. Application No  60/574 1 17,

fil edSI\/BWOMyeQWI)tm(sehaowg.,&mlé+lﬁMnipIS§stnmdos§llstPeuddCﬁpn vhinflyemzr at i on of
i nfluenza,B virus, entirely f cl on G . t s, for, the praduction of

Lt e oy VS Paei e P ioR B Pl b A VoSG RN Bt e,

such as |ligy@3wi2RusilcMagsiing, Feu3nuhal ]rz\§>1p_ﬁ§ﬁfdﬂlth.(50/5’7&9&@9@1%@'1\@ 24, 2004)

Ry
adnmi ni strati on were also shown. [0043 e system and net hods descri bed
pr evi ouslhps aheviygeeight playmidyestempgpathp goekretanoef infuaneh B duistentielhfrom

recombi napt, ANAN LARRNLRAN hODLUSHER & S B MITUSES L bk 0g, vi ruses
sui tabl e Tor dJse as vacci nes, nclruding I'rve attenuated vaccl nes, such as

vacci2oes suithiilalfbreateine forbuimiagalsuetdis Iniestifdva&ine OiRukEaenes f¢e. 9. ,
nucl eoti de sequences SEQID NO 1, 3, 5, 7, residues 89-1063 of SEQ ID
NO 1, redPWpesaledaunistyaspngyersplsy powiy 1, resi dues 88- 1062

[0043] The system and methods described previously are useful for the rapid production in
cell culture of recombinant and reassortant influenza A and B viruses, including viruses
suitable for use as vaccines, including live attenuated vaccines, such as vaccines suitable for

25  intranasal administration. The sequences (e.g., nucleotide sequences 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 and the corresponding amino
acids encoded by the nucleotide sequences in 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, 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, ¢.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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of SEQID NO5 or residues 1063-1728 of SEQ ID NO 5 and the correspondi ng
am no aci ds encoded by the nucleotide sequences in SEQID NO 2, 4, 6, 8,
resi dues Wo-280098337SEQ | D NO 2, residues 341-562 of SEQPCIDYUS®I1R/0229¢6i dues
16-340 of SEQ ID NGO 6, or residues 341-562 of SEQ ID NO 6), net hods, etc.
of the cypo4s]tAd anvedbbonr, alddreatbRlyl, onal ddditlenad, ise ilo;pﬂajduacani SNFLWEdA, or in
conbi nation with, such previous work invol ving, g., reassorted influenza
viruses PGECIDAARS AETISE BYGBEITOFRNhS %@%Mb@rwap@@,@@mwau@a% clnrgegeral,0044]

Met hods f 045]
Ao ot at e ABauIRt hd LAREBL RSP E I bR RGNS,

FIl uM st vdSEQH Nd, ew,nemsmuw&mowom(gmb NBgdrdsitued hed- NH@CUfIS@Q
formul ations, In g efonbi nant and reassortant viruses of th

i nventi odD(R0g!, Wﬁ@éégé{% Pt SFRJDISPyRICEESIGS I8 9f L8RP ER INONOP 0f3 5, 7,
resi dues e f -
resi dues 1%3’ p]eg%%esgif Sg Dﬁdlilg % 6or8 ?ggﬂguéég%ggégl 2% I\é(?légﬁé(%l:alu%gl\%l g&or
pol ypept icdediQID SEXR | iEsifi@s 15349, of SEID Néxb dorgrssidios 340- 5@1‘2 oS8RQ ID NO:@,
resi dues 341-562 of SEQ | resi due 16300f SE
resi dues % @g%ﬁtsé?er%‘%gcﬁ"ga?\@%mls N Pré?aﬁéélﬁ‘f ical %E‘r dofym 0%83‘1&09‘??%1%? er ed
prophyl acihdgat hod infin@iptdprERQafer 68 bk dpiehi 6 GliYi Ru@aPHhudspdhs@Ehecific
appropriate carrier or excipient to stimulate an i mune response specific
for dRe deromgrer rs@neatrmgs of influbhasenig ay detgemiasd bﬁt@rm\m@d/ObWt $pqueeand/ or
NA sequence Hp%‘ |y, the. carrier i 21? @ Rhar maceut.i ¢
accept abl o DAY T BF TSR 15%81&3}]{“13%6“ ¢ W%CGPA&PSC TG 0ebtesh t?“ﬁé
sol uti on,asaewieOwWstchuh e dals! SoRfios Od it bW tRMfeRaRONS sdlettdsOsRiIcs® Ut i ons,
aqueous gl ycerol solutions, ethanol, or conbinations thereof. The
prepar at idsHtree soliions siuequs iy cered selutignss edanalj erconppnationytheriodi 1h¢  and
st abl I ity I

1 preirBlonfisfih SR LNhe SRELT B, RoBRlsAy, ARG Med .
Ot herlSundES(btﬂﬁigl te pedtb@td sstabdickkd ia theiart. Ghecrplay, taicatHeaor émplentaﬁ selected to

adm ni strati on, subcut aneou trarruscul ar, intranasal, _.etc. [0046]
A rel at edn%ra@elaﬁ%fglwé qthgy ah ?S&ﬁglﬁﬁé{%ﬁa&l R swb S na&w@% rironif 8 i ng t he

i mune sy ghemeftidNe. ngh%u@'dﬁ@t tﬁml% dag, ?ntﬂ%QstaF%Ed ve inmune response

agai nst influenza Vi e neth an i munol ogi cal ly effective
amount of[0046] et oetiticdasptect ofitheravzeation prusldésamgﬂlpds:ﬁmr}snmslangg & imnared/ or NA
nol ecul e of th i nv nllﬁtr][?) ({1 qololcall%effect ve arrﬁ nt of a

pol ypept i Y&CHO taﬁén ! SFPYUSHA PEICAN T I RHTAB BP0 80 N P ELEY) & Hirolint  of
a nuclei ghafictholf, dhNBnuNsRIFdafy ctectRMnust 8f £cbRALINAL thNdinsh dual (d. M, a

physi ol ogi cal | y acceptabl e carrtier. 0047] Generally, the influenza viruses
of the i rreenrisog aarkdA addionN: melsdulec of thegmegntion)y an immunologically effective

amount of a polypeptide of the invention, and/or an immunologically effective amount of a

-

nucleic acid of the invention is administered to the individual in a physiologically
acceptable carrier.

25  [0047] Generally, the influenza viruses of the invention are administered in a quantity
sufficient to stimulate an immune response specific for one or more strains of influenza
virus (i.e., 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, ¢.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.¢., about 10° - 10° pfu (plaque forming units) per
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sufficient to stinulate an i mmune response specific for one or nore strains
of influenza virus (i.e., against the HA and/or NA strains of the

i nvent i orlyO 2Progd8s3abl y, admi ni stration of the influenzaPeiriss@s/oedyecits a
protective i mmune response to such strains. Dosages and net hods for

el i ci ti nglogc pdraingtdrtd. eTypivaliie tHeaponsie bagdustsd within this ramfechased dbryenza
strains are known to those of skill in the art. See, e.g., USPN 5,922, 326;
Wight et Ph‘yﬁlr‘?f‘]e“@ﬂl.dltlloﬁrﬁﬂﬂy Wg@nglgwt, (egh)admipigirationgpnd Otg%‘cﬁhélﬁa cs

52: 56- 63 ({4973} BRChHMAAYa@incAormutltion BeJiBhically 88nIRterdat: £ 1676) . For
exanpl e, in?ﬁuengiﬂgiyﬂges %rélprgS?dgglfnythe(?a%ge of %bduté @71000 H D50
(human i subattireess dosepmuscudar inja¢toumtusi@s needRndfsyrifge, aguecddba-lesng uni t s)
perdose adm ni stered., Typically, the dose will .be adjusted within this

P ange Sbadaenn dgic: AEER Bl beopSuoRimulisn ihsag bRttt e (i e
of adm nistdrghd, Rirge ﬁa}ﬁd@tael%rsolggtdate@ﬁlanfaasﬁtqrosmcm@),w@pﬂa%l 6 khLuppRECi Ne
formulation is systemcally adm ni stered, e.g., by subcutaneous or

i nt r anus ce$parataryjreett i \Bhilagiynyf the alwadireutenell deliverygesulignn a pradeadive sy sdesic
injection_device. Alternatively,.the vaccine fo ation.is .adm ni stered
N L e L R I e

10 mi cr onfymundy a8 Heayte oNbfiry Hthe [FRIcnF£SRIs! #oP intrahiat bdmiiitdagio@ny of the

above routes of delivery results in a protective system ¢ imrune response,
i nt r dRas Atteaeehine Yigs varcipesrire pEen prefcarsdetizhamattgnuatd, ¢ld adaptadpngdiftosal

muni ty @b Lhe SLdSiiok 1& E{t)?%agt ot 08ssbhdt YEARZY LS - sE Qbod IS al

adm ni stratton, a%tenuateg Virus vaccines are often preferred, e.g.,
an att enusinedhtionalfd pastagivedmandk eespoastpeitiab binglestons istprvferreé cddiionaint  or

reassortant influenza virus, See above. \Wile stinmulation of a protective

i mune r O3S Eambe pArAINGGHgd-dYdbS ol eisptrayte, Mtqveﬂaqéeaﬁgﬁges can be
adm ni st 1Yicthe.same or different route, to achieve the desired
prophyla??ﬁ%uéf#gct.c[0048] Typi cal ly, the attenuated reconbi nant influenza
of tHi5s i[A048tTypncadls, ths eticnuated reanchinant iglwntd ofcthsnnventiab kensedtied such t hat

oo T et PPl A SR S DB B o ot
at t enuat egdribitf ihBRASR Willé$ ocdul irSRE ihdiFIRARL eHmunbed @éﬁcﬁm&%fe&fehy@ﬁﬁa
m

virus can still be capable of produci ng synptons of dillness (e.g

m | d uppehe attphicd imffuenzd viness I semd instanggs, thosatieniated inflnenzg Vi gaestihbed

| ndi vi d“ac'asablé"8¥"e od0 ini ES Vtior lélo?’n(%led iihslesg éf ! %{i q} l e r%g) ripagoat elﬁnesss Carrlld}:or%at
severe | ower res%lrd%o$yw??agk I AFectons &6 not PEECurP TN Y he VA Mat ed or
i nci @ent ajf dixasinalif® 49nvAtdigdtedindikedyals. oW EEL 6 VifsEes sesutfdledisy sti nul at ed
by ex vivo or in vivo targeting of dendritic cells with influenza viruses
conpri si ,f@rng@dssgelag}%gge%pgpwesnn&torg)&@ﬁbm&ctlons do not occur in the vaccinated

or incidental host.
[0049] Alternatively, an immune response can be stimulated by ex vivo or in vivo targeting
of dendritic cells with influenza viruses comprising the sequences herein. For example,

25  proliferating dendritic cells are exposed to viruses in a sufficient amount and for a sufficient
period of time to permit capture of the influenza antigens by the dendritic cells. The cells
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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proliferating dendritic cells are exposed to viruses in a sufficient anount
and for a sufficient period of tine to permt capture of the influenza

anti gens W9 20tp9asidritic cells. The cells are then traR€TAISR@EG/022D a

subj ect to be vaccinated by standard intravenous transpl antati on nethods.
[0050] Whigh@sisivildrprtininenah irfeqiont Séiilaey,iaduitinehs espartialargisubeptblecs t ed
with a single dose, addjtional_ dosag e can be adm ni stered, by the sane or
differ entrew{ﬁdé)r S%O%ﬂh%@aﬂr%ct@@sﬁ YeadspPoprmetice! ﬂé?éff%&iorquﬁ da¥ %5t es

and i nf anfgedofy Bers m&nm% RildLH ML SideAl! SRSnARHURE Wit dfi@tgﬁs@d

elicit sufficient Fevels o ty. Administration can contin
i nt er val ssathopughoaty faﬂtdtﬂodlnmydpqlase meltipisiarmyuitizations tit @tablislufid/ci mantdievel s

of rtectlona ainst wld-t i fI f ect Si Larly dults wh
SRS A S A U AN s LA I A e

such as, Hy%eﬁﬁﬁﬂ?hﬁouﬁi?@fﬁ&tﬁﬁhﬁ Wr&@fysand%mn@ B0 keﬁ{dsdosﬁg‘é@ahﬂlsﬂé'& nber s
of young children, the elderly, and i ndi'viduals with conprom sed

car di opul Wﬁ@mlyatms. eapeaad ﬂweqee&qm foecligiiland ma@talmdﬁﬁrezid@v@mf moteéts«mabl i sh
i nmunity can

d/
be.moni 1 V! PuforBlihy K RS FPRGTATS aab Bt GFoB  E g TR 3,

and ser umi@donl &% .or zmsile d&aaazg%foa@hmm@ tﬁé iR RSHABa % the peicagh as
necessary to elicit and maintain desired |evels of protection. [0051]

Opt i dflal [8pfigemte SparitaRAVEHS Mstudst epmYFtadTTwdadfniast ingonete Fraund’s
fl t
I nfluenzay gdvraisftz ?fpgﬁ rﬁﬁuﬁé}?l] %e'ls“alcﬁ 08 a QnitiRh ﬁg{a%&a\é é T @Hﬁ‘ﬂ&icﬁg d%cﬂe

i nune res enza anti gens. I'e ad juvants 1 nc
conpl ete dEﬂﬂomhthmaﬂljummmpolyom,qmminmIe Papeided of oadlydroasrbon smpBiving, bagilkeer al

gel s such s al uym nu dr surface active substances such

l'ysol eci et mett %ﬁb‘?%?fécébl @%Wbaﬁ@r%ﬁ%wgn ahd kg gagetigp Juéi?nt@%fsi-car bon
enul si onggo9Rqk h&s@re@ B’@G}l@ct@{% difle ABERstraliOf YPRPRCIANIMRRAR M Iﬁ?arf&%’edt he
synthetic adjuvant It desired, prophylactic vaccine

adni ridst riatcognngfoni with @dnmastl‘atwrueﬁ@le(mnndje upmuhosrtmmdauory wolculRet i on with

d trat f 1 | | |
o most | RSP Al St CRI ibdTHT ioh By BR B AARRERhS S haeroldaesang

chenoki n%tMnﬁrﬂuﬁdﬁ[ﬁﬁ@aﬁ&ﬂy”ﬂﬁrﬁﬁﬁp\btenhWQﬁ&) ﬁﬁﬁlﬂaﬁl&r{agoryae@v@é@swﬁdsamt ory
activities, such asmterfeuklns -2, 1L-3, IL-4 -12,

| L-13); gn@vmkm%@tg}rlé l.dLeg. ILgk Hrrél &c% éhra;lc?»r),ogmwgefa(:m (ol gisaiyﬂ@,qytml ating

factor i |, at m)l I es, suc macr ophage

i nfl armat or ygl?hag? gcl%lﬂo Oﬁlyls lmu?a E!a;ctq_r &%))2 A er%euqoﬁﬁﬁﬁgaé?rywl atory

ol eQgl esnélactulbe s@cﬂlrasﬁne&rr@lﬁge 1ﬂﬂahiﬂﬁat@@rf@ct61§)ﬂf& Ihgtuhd; B7a8 BHE et fTheenza
viruses, .or can be adm ni stered separately. Either the protein (e. g. , an HA
and/ or NATWBINPHEBEiiNEY srolqckies .cmb%wrmﬁust@e@m thg symefo tlpDaN@e ipflugpza ¢,

8, resi d%ﬁlsésf,s onéfh & adiidstered separately. Either the protein (e.g., an HA and/or NA

polypeptide of the invention, 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

25  residues 341-562 of SEQ 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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I D NO 2, residues 341-562 of SEQ ID NO 2, residues 16-340 of SEQ I D NO 6,
and residues 341-562 of SEQ ID NO 6) or an expression vector conprising a
pol ynucl ewoi2d®/09833g., any of SEQ ID NGO 1, 3, 5, 7, resiPduas2@9401868 of SEQ
I D NO 1, residues 1064-1729 of SEQ ID NO 1, residues 88-1062 of SEQ ID NO 5
or resi duks pdlfH3el dofidi8 catodnizQhk @ON@q&)deE(ﬂf:qutlldg) oh8MNy, @ifmtére@tam op&ably

adm ni stered to produce an i munosti nul at or ffect. [0053] The ove
descr i bedv{ffé@ FR)%@T%W@%%F@FOW 8FAUERESS aﬁgﬁﬁcr%%ﬂf #Bpva s Seeims ﬁgﬂil%f ically

treating gy gfe'éﬁ@ﬁ %%rs"a§18“‘Q%Eimohéﬂﬁi;@%s@én'mé&l&%z3@ tﬂw)ﬁall?trﬁél‘étﬂﬁdn%e

vector of the invention conprising a heterol ogous p ynuci’eoti de encoding a
t her apeuthetmblbgo@rcopimgpshWace lsaa¢drporefeﬁenmla\,smgw\vm/cmmm Bmi Wemﬂﬂ,de (or

epti r.. HA and/ . e.g., .Aan an nse RNA or.

Popul a1 didioner gabmagvals el s PuplivaR braporec byt e °
pol ynucl aQh e/ pepeRUrHaNA N ROty PRt I deinfiRbe mwmiher@feuﬂ\@f préphyaRr est
is operably linked to appropriate regulatory sequences as descrlbed above

in the semdymnfsde&sn@ Bt peizenbxqortissilgaryveeicorss, catelineadalibodieraktcErpdiessi on
El enent s. ngi%e)‘k nore than one heterol ogous coding sequence is
i ncor pora h?f a’si ngl e vector or virus. For exanple, in addition to a

pol ynucl e[oosq eAleml@H ivagtidatioR ®F ap eldivigad hwithodn Afcaphyd aglueeal Vivusaghi ve HA
and/ or NA pol ypeptide or RNA, the vector can also include additional

t her dfeutnagticyiars élﬁrgflaa)@ﬂl%laﬁéu'gaﬁ@m ¢apagduce CQOSS'p&%?‘Pt%amébmﬁW%IV&ﬂléry
mol ecul C%f d?ﬁférg 'sﬂrgﬁ]s a {P/H ?LR) prot%@tq(f Oéan relﬁﬁ{tr?t ai@gestnr%

[0054] Al'though vaccination n | ndi-vi enuat eg an uenza
vi rus of vacq@asatirigetit ardistudiwithofttcauped h]lﬂmaﬁza:rwms hﬁgmoatneasatwo stchmgae g.,

Cross- prot ect . agai nst influenza_ virus of different strajns, and/or
subgr oupseaCI&P%‘é’EICEF%Rf%%?NS@rfLEf%nb@ 8¥PrH‘anAé@man{ lpe@pPyiag cOBYINYLRISICARL i ng t he

I ndi vi dug tl%éhnl 1ﬁEltL18@Hﬁ§e%Q)f:gQ1]£delrﬁ@%Qchﬁersgé%f fHyR aulls%g JHPirthkAtNS, €. 9.

each of ich represents a ferent sub up. Additi a 'y, vaccine
conbilaat istragissach optarionaiviyn streshs der, migx dlse Shupaaskerein, vagbenesdémicy. , t hose

agai nst pandem c, i nfl uenza tral such riou i an. stra see,
g 1t nOTB el PERER R i e NG AR oS Eh ooy BRA HBA Bndent ¢
strains. is8 @orﬁbéﬁeﬁfs%tﬁ QhmAN kirdiRS Bh V@GR ANENu SRR sEPRP(J.S Cavian
corrponents rom human strains and/ or non-human influenza strains (e.qg.,

avi an ancdnddwan, @@ &> $imiBirky tharalttynuamdemﬂtl@@n yiuetaderfes e HainyEntips oacci nes
of this i nYentl oD | onal ?h(f rabl ned wi.th. vaccines that induce
opUo 8L SAbit Rt Wi Vacc neg that induce Pro% e Iminuie [esponses agains
pr ot ect Y, ne responses agal nst ectl ous agents.
PO_YI‘QUCLEﬁﬁ'drlalﬁsct%S'ﬁg&tg N\/ENTI ON [ 0055] I t is well known in the art that
the HA and NA pol ynucl eoti de segnents of influenza
POLYNUCLEOTIDES OF THE INVENTION
[0055] It is well known in the art that the HA and NA polynucleotide segments of influenza
viruses comprise both a coding region (encoding the ORF) and noncoding regions (NCRs),
25  both 5’ and 3’ of the HA and NA coding sequence. It is also known that primers can be
made to these NCRs to facilitate amplification of the entire HA and NA segments of
influenza virus. (see, e.g., Hoffmann et al. Arch Virol. 2001 Dec;146(12):2275-89).
Further, it is known that the NCRs of the HA and NA of influenza may increase the
efficiency of achieving reassortants. Therefore, the nucleotide sequences of these NCRs
30  (including fragments and variants (e.g., at least about 60%, or at least 70%, or at least 80%,
or at least 90%, or at least about 91% or at least about 92%, or at least about 93%, or at least

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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viruses conprise both a coding region (encoding the ORF) and noncodi ng

regions (NCRs), both 5 and 3" of the HA and NA codi ng sequence. It is also

known t hawoppiom®sss7can be nade to these NCRs to facilit &Ce/tsaqloiotisc@at i on of

the entire HA and NA segnents of influenza virus (see, e.g., Hoffrmann et

al . Arch 1¥st about 200%, e et (&4 GBA) 92 275-089) leadtabdined9, 3% torias Idistabout d9%ed%t he

NCRs of the and NA of influenza may increase the efficiency of achieving
oy bicibest e iR

r eassor t hklcastRbPE o> At 1535 abaBt IR L8 gtieAt @80HO%: ey abPRc udi ng
fragment syoa0d yak | AN Ho(E9P9% i@nti atﬁére@fzgfétwﬁlgl{qthé)srcogé of @fShveiftigh, or at

| east 80% or at [east 90% or at Teast about 91% or | east about 92% or
at | east Whouampi3Bgngathe HA hrebNA sapoonts 8484y pandamid gmst, oaboutld 9%k and at
| east _about 96% .or t | eas aggut 97%, .or at Iea bout .98% | east

about 298.%84° AliglEOtids ety i §OmGRVCH (€51 AngRg fe %ﬁ%ﬁf{alwdﬁgl %fttﬁeea
about 99.HA6an@NANARRESE arft gl‘i)ﬁ’ctatlaﬁ %ﬁ bQRTaPCR)?aI%ton@Q%bdg@engoﬂAgﬁd Al | east

about 99.4% or at |east about 99.5% or at |east about 99.6%or at |east
about 99.ppdgnugleotides| ad gt inFgripn IQ@u@/botbﬁh@NCR@adtO%Oﬁﬂlew 89d Ndent i ty)
thereof) are wt of this. inven he HA and
NA segm&*rﬁe U Qndu&nﬁ%lfra m&% r a(li \rllanan#e(egduﬁ c?a ({"a’trf?s%gl[ poTtyn& el eottl de
priners tleasbsc’m @MS@@VW,(@ a@1eastaarmng91r%baataeas$tamnl93% begilensafutt he HA
and NA N nplification In one enbodi ment, HA and

by RT-PCR).
NA pleynL?éP/e@ffuaaléést@bomr?é% Wéhkﬁsgﬁbwﬁc%%@r Bie#st bRutRER, ahef leREabfutt he HA
and NA 5%”#%?%%%%’&8&&{@8@9 o{r E@QQE%@};@@%W Yrla P lbh s aéggtg)S’T’/ator gaal; about
60% or Peast or east 9 Ofr | east or east about
91% or atabbeWA,mauteaQ%%uw B, dredsdastedbout 99B%, oroat 1autst das®9.a%out at94% or

t | t .about 9 t t 96% t t about 97% t
PGt A M S LT NG, G T TS
| east abqytyt R930abokit @8‘%?&5&& 1ARCHHuSD, gﬂ%) th%feo?)t ofilﬁﬁééml%mg s®&ng%n or at

| east about 99.3% or at |east about 99.4% or at | east about 99.5% or at
Ieastl5ab0ﬂnterrﬁgvﬁ%1bodlmenlse1élsﬂiﬁabmuNA%ﬂ}?I%cle@tldaiOﬂtb@stvelatmxcwesl% or at

embodi monter- birendpde iy R GyAiE PEgFuE ahd TRl e oan o ob R e

NCR, but |eqebomdeot 118c0R80% 51k wdki®of rRAMRatSHaNd 1vabi aNSt 4Rub92%aér dteast
about 60% or at |least 70% or at |least 80% or at |least 90% or at | east

about 91%ast akgut Pa%s or dbenst ampeP4%r ot I¢ashaioua Dot or%%asmboat 96%a@tat about
94% or S 0 o/l t 2 2bo t _97%
or ?'slt I egé%s glgoé%tg %8”8% at(%?a %bquég%@ § S[l?a%g%%g&g§{4’ atﬁéae%s ? /%Qr 7%Q or

at | @ast aalhautab®8099% oralt |dastadbuttdsoLlh, &%t 1045t abroua99 t%asltatammboa%sﬁl%,or at
| east about 99.3% or at | east about 99 4% or at |east about 99.5% or at

| east abdlitet Bastedowr994%, eé feagtbgut %S%wr % feagt aboghR9.-6%s i leos aboyt or at
I east  abayt 7099, %Y BEMHBRI 99 8BS orl 1 GeaPrudN9NGY, thereof)) of the HA and NA

sequences of pandemic virus strains (e.g., 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

25  residues 1063-1728 of SEQ ID NO:5).
[0056] The HA and NA polynucleotides of the invention, e.g., 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, and fragments thereof, are
optionally used in a number of different capacities alternative to, or in addition to, the

30  vaccines described above. Other exemplary 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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sequences of pandem c virus strains (e.g., SEQID NO 1 v 3, 5, 7, residues
89-1063 of SEQ ID NGO 1, residues 1064-1729 of SEQ ID NO 1, residues 88-1062
of SEQ | DV B/@sss7r esi dues 1063-1728 of SEQ I D NO 5). P(IWE[IS]zoﬂmewW\ and NA
pol ynucl eoti des of the invention, e.g., SEQID NGO 1, 3, 5, 7, residues

89- 1063 afuckbild f3qdenct,of tiesinderrion koErvaraBB wtd SEfdobey NOLHE, deteesibalués 88- 1062
of SEQ ID NO 5 and reS|d es,Z 1063-1728 of SEQ ID NO.5, and fra nents

ther eof , AFESRAEINGPANTIgted B IFICalides bR VAIgEY aF FIEPehtuehp-BinpFlel

al ter nat 'h%rlhf%atlﬁ{ eﬁa}%nﬁféfﬂs Qntc; find Mlﬁorv&ﬁ&'c{éﬁ% H5961o gpﬁqnﬁ{f% ot

exenpl ary “uses are escribed-herein for illustrative purpose and not as
limtati deg.,donoleuastouthé STGARGES bfreus ek, ) ibfetfieg ethtr spetikodsingfifferontst r uct i on,

puri fi_cat.i and. ch i zatjon o | eot | uences of the

P vent: orin KA RS &bt HEPSTHY b S b AP oR S cot i des
i ncl udi NGQREHAT fraRh@UEH @bm@%rwmmmmg p@mﬁipnlﬁeatﬁfnq)ram ably
used as probes for the d ction of correspondlng or rel ated

pol ynucl domieris,iand aligemickeofidest anbernessin lsngth figs dligonueleetides hy blnqrtlaSZ ation

var ant s pRugft Mcteobifathd o R AR SRLELS Br EDRRFRGee! B LEEPE Bt ner

speci es QforicRarfiplkf @rs8ite ehitollimzs audter Faksinvedtion ifdledRraohefcotidd shpeict her
DNA or RNA nol ecul es, such as restriction fragnents of genom c or cl oned

DNA, [ODNAS sulbioruciep pelectedici riToin gmene SEQ IANSEEi s, raniducsISogdedof 85Q des,
a”d can ‘é[ﬁ NOllnIr%sgd?%%rl‘OM ?ﬁ@&f%{gmh\@ﬁ ASRuaSs$ W@%‘ﬁo $Qnd

nucl eotides I'n sequences or exceSs of 1 kb
or nore. rEﬁdu@)d@ﬁﬁ)JléZS bNSEQID NEO1T0di sentisces aopplebenaty theeté. nze(hmlambly,

i ncludes a ucleotlde sequence .or suybse nce s%lected e.g., from anong
SEQ | D Ndjugleotde sgquences gt gigaariays ebere ‘gt“t R9vie eNengted Ffé’éli%‘%féé‘rel‘@@ﬁ 49729

of SEQ | rB{SEs Més?ﬁ’ggdégzsﬁl%h %%%t@fncﬁ'é@ohﬁof\ge‘%v é’&fée{vﬁﬁ okifl63- 1728 of

SEQ ID 5, conpl ementary thereto. Alternatively, nucleotide
sequdﬁcesanmaMEaﬁbrvaﬁmdqumnetmﬁna)ofomgﬂmabmw@mdesbgﬁamndi$eqhﬁmabs are
used as Rro (ijac:all%]I such variants includ e or

f
Coreery Moo el Bl s Pighient ersRhiap Lt Saridions PP Gk afadrSone

ol i gonuc I@%bﬂ@@s&la&ldeeéoﬁ@é@%menﬂldauw & Mirdt RBris W r R tHERAIRK(sNHEH&BbhdLe
sequences are conservative variations of each other, wherein one nucleotide

sequence 1d@rtncelépmﬁﬂshtmehwr@ats1 yutlpairs ¢fr0§1g0maﬂ¢Qi1dﬁ penbeantt pamecudrher (s)

corresponds dent cal l |onal var
o 1 gomucl ot Ge ob fesstic B ORI L PRerRELAP ieee BB e Tulearigss or o

hybr i20i zad & odetex h@ﬁlbf@ﬂﬁ&nﬂ@elﬁﬁt}ﬁ@hn@@lﬂ/mamm 6.gN lh@hl@(ligbd@ﬁ) 8¢ cli®ent €1/49. ,
det ect homol ogous i nfluenza HA and NA variants,  e. honol ogous to the
current HAIARY spgaCBE UBFREEEE OfhsT BRocich gT Bch@t 1%91&9@% (- pithes Esmaparly

di fferent, (R %eogr%&gﬁfy &1&5%8{) M Adknza outbreaks. In other applications, probes are
selected that are more divergent, that is probes that are at least about 91% (or about 92%,
about 93%, about 94%, about 95%, about 96%, about 97%, about 98%, about 98.5%, about

25  98.7%, about 99%, about 99.1%, about 99.2%, about 99.3%, about 99.4%, about 99.5%, or
about 99.6% or more about 99.7%, about 99.8%, about 99.9% or more) identical are
selected.

[0057] The probes of the invention, ¢.g., as exemplified by sequences derived from the
sequences herein, can also be used to identify additional useful polynucleotide sequences

30  according to procedures 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

sequences identical to, or with significant sequence similarity to, ¢.g., one or more probe of
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and/ or geographically different) influenza outbreaks. In other
applications, probes are selected that are nore divergent, that is probes

t hat are WO 20AW853about 91% (or about 92% about 93% alpCUUSY22BOUL 95%
about 96% about 97% about 98% about 98.5% about 98.7% about 99% about
99. 1% abbuteqﬂgnc%%lelabﬂué 98ia3%6, haioloigu&9 c%0lt wbDbi uIﬁiQrs'&%)d that inlhdditio®9. 6%
or nore about 99. 70/ 99. 8% about 99.9% or nore) . identjcal are

sel ect ed.loppdsNn ystepm B 6@%@6 Irany erep R BrROTYIeT @systed BOIEQERALICiapPradClsy.
sequences, glepi xed afna%metf D6 BRAURREAS R bR al28 (RAYILS Efh i bRk Y
addi ti onal~"usef ul ynucl eot |1 de seqUences accor i'ng to procedures routine
in the arfbr 1dlen|t1ﬁyng Isbltedq:folmub@dtldemitqwnoomedenmm“eldprsotb&acesaéetdé's:dnm bed
above, .utilized f reen libraries of expression products or

chr orréso 1S EERHEHE §'5P & Samreé%fﬁl?ee%?%’r?nt ibraries or genomc libraries) to

identify [bsy)asliddnatichiidd ptaBesSREBSIGERRY bERMbEECAL alv@ricof Whdifbds ivelll KroGant
sequence simlarity to, e.g., one or nbre probe ofthe sequences herein,

i.e., vartpamss Sle@(ﬂrm bgats, M@E typlqaﬂlymhbj’ ageprediged 8y o knhan Slmthat@rdl tion to
such phyS| as 1 reen er. assi.st ioinformatic
ppr oachabRas BRI Tty o oSBT RIS i SREPEUF L SR I g3 Bl "anc
the i ke,an@c’ﬂ'lm@thét@ (mlyseﬁlaﬁeqfoﬂ mﬁtzztw)ﬂgsgaeaz %cg mﬁWmhata@

sequences. Polynucleotlde sequences identified in this manner are also a

f eat Ule obniREZengastdessitbef opbgpdhan- é{éﬁ@@wﬁ@ﬁ el pFYe Nugk AcidpRicpnal | y
roduced art.

p Most ut ypi \céiaﬂsg éﬁ%ﬁe? %rog&cpl)ér’&(;@g%g%%% %%ngl\r/amae éﬁy}g gt%lhlcfwrrﬂgfg P{o]getgl Iaguch as

t he soli d:ophmelapmm&hamd) p@sdnsiof skidr Hmﬁbaidamhef%gbhﬁﬂiedmyleﬁemfwsage and

Carut hers (1981). Tet r edr Letts. 22(20):1859- e.g., using. an

aut omat edle(gww)e@.tsz@? it e@tewﬂ%fé%av%ﬁ 3¢ s?éﬁleefgqp&ﬁff‘éks BidVal

(1984) Nugl oxf&!cﬁéné%%PLé%s és‘égb&ilﬁq)eagohgﬁ@ﬂgéﬁ&t 1§§§) ﬁ@lﬂoﬁ!fﬂ% B 445t om

made and ordered froma variety of conmercial sources kKnown to persons of
skil 115 PLIFhefﬂeqmetnlccmf LS syiﬂlthgtumlcgoaotlmt&bs camba: eerrfmdessgrtile; clnesmbaylpl cally

per f or med ej.t her ti cr de hor

oo on: exdlitgatinenad o K Befiaby IR AR BB an M 48845 cnr om

255: 137- 14QdehitePig &IMNRRCEo R Mehi%dwr{‘EHﬁ&ﬁdloﬁ} ww%@%m&ﬁ o‘ﬁ &%a\wl fied
usi ng the chem cal degradation nethod of Maxam and G | bert 5 in

Gr ossman <apity Woordased floses virigy afl eermmeria seurcpicynoyar tk pervenh lli n Enzynol ogy
R L S R e e R SN

ci r c@ost ane pslynecletides @ldpdlngptidedftthé bivbetoafk. oC.ahds lﬁfbo@mgazmus s
expressing the pol ynucl eotides and pol ypeptides of the jnvention (e.g.,
t hose har®8Wrisgefh¢ spguences of the invention), probes that are polypeptides, peptides or

antibodies are favorably utilized. For example, isolated or recombinant polypeptides,

polypeptide fragments and peptides derived from any of the amino acid sequences of the
invention (e.g., SEQ ID NO: 2, 4, 6, 8, residues 16-340 of SEQ ID NO:2, residues 341-562

25  of 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, ¢.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 least 15 contiguous amino

acid residues, or at least 20 contiguous amino acid residues, or at least 25 contiguous amino
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conprising the sequences of the invention), probes that are pol ypepti des,
peptides or antibodies are favorably utilized. For exanple, isolated or
reconbi nawo 2pw/oppsSpt | des, pol ypeptide fragnents and pepPCaas2deneased from
any of the ami no acid sequences of the invention (e.g., SEQID NO 2, 4, 6,
8, residueil d6id3&4Qoodt IS0 Ebrii@uaus dreisib duidseddues péizat dfastI dnBgdAsZymino

resi dues 16-340 of SE(P I D NO 6, and resi du((fs 341-562 of SEQ I D NQ 6) .and/ or
encoded BY'EFidRTRe PE#PaTEOQ eopiigHeesapino redyca st fogf, 70cogtiguaus agineereid r om

SEQ I D NQem&ues or & 1cabe cornﬁgh&]:é% Hiind 964 ré’sfldéggr aPle'éQ c%ntl%@o%' sB0Sshindoda 1729
of SEQID NO 1, residues 88-1062 of SEQ ID NG 5 and resi dues 1063-1728 of

SEQ ID N(Deﬁdlmseorfa\l@sactdnygmdwcammtemmdquumesi or gbleatteontnguions d2 eamine. g.

from e.dis. Ii ra' , combi nat.ori al rarie ol ycl onal, _ser a, and
Lho BradRisie By pri oL LB eorE RIS hOU A I it ool Bne 1 33 s

pol ypept i gané a8 %ﬁdﬂ@g omt féﬁbt%nﬁ%ddiils 900 YR redidubE s ht [9ast OBt RABAYUS

am no acid residues, or at |least 10 contiguous am no acid residues, or at

| east 15 %@mlmuwé residuss cael Basteohtdgieys 350, it leastspntgions 400, glll@tﬂ@a%tm no
acid resi du 25 .conti Qus, ami.noa idr ues, o t 40
oot oo oiRuans Ushior'sf R sBRASRAS S U3y RAAGAGLIS S50 B R reflantE®
resi dues th@érnﬂfo dcRBu&flc @AMA gHNUSpAPHIPEdE 661hd ieention (., $E@ID NOS: 2,

conti 3UOUS am no aci resi dues or at |least contiquous 80 am no acid

resi dlles, % 6r 8desiflesadO- 49l SHD IR NSh2 arigsidiersaidil o oPeod ISR D NEY2 gesiflegssho-
id
conti QUO%%O%Q%Eﬁﬂeagt@q 5agd r&ﬁ{&w%ﬁl 585 o?Squ@SIHOC@ 85@3&'1%0&&% eﬁ{eed;rg% acl

resi dues,” or at cont1 guous am no “acl or at

conti guowmdjﬁoﬁy@pndmfragnehts eisd ditidedicothaabpdedaatly bmldtsa@hmjﬂ)eﬁﬁﬂ)esaﬂé aleo aci d
resi dues, fr 9(5 Ea% conti guous 250 am no acid residues, or at |east
cont i guoucisgead cppodimepis af i igNeNtplous 400, or at |east contiguous 450, or

at | east @@611'1%{%%1&’9@ ecify fo@tanizﬁéleb Rtk ﬁ%o&%@séﬁ%ﬁ& é‘%t drSE 'I@Jes ng

the amino aci'd sequenc ol ypepti de of e i nvention
| D N@S: 2NO42, 466 8remé®sd6éﬁ40w-S@Q)HENCBE@e$lﬂhd‘dG42 ;562 ed iISEEED BLOB 562 of SEQ

No. 6 - PRSI B SR NG e i Eer B SERATIAS w808 2ot os

t hat spe%yfpoqyaidcxéoaa@sﬂeq%&h&s BP{h)éFi!ﬁ\F&th@Se g’v\rw&te%m&ﬁesm 1BNETLId ments of
the invention. [0060] Antibodies specif for an%/]él&iE pepti de sequence or

subsequerf@%dufé -106gfof SEQ PN, YQSIduES 1@648729 ek NG- lsmld@ﬁs 06D
resj 62, of 40 of 6, and
st duee UFREII S SRR 4 TR s P L 4R R 36 RS aEDle SR cnces

of t12@ i méeataliting@xfressiGieprodi@s efgr (ﬁ’@rﬁk_:@ld & tNGuek, Iﬁadcﬁtloﬂ, ,anﬁ’@c&iléi;uﬁ‘é
89-1063 of SEQ ID NO 1, residues 1064- 1729 of, SEQ ID.NO 1, residues 88-1062
of SEQ I maN@uyurhfn%rlta@g ifefvalupbpgexprogioniol grtrinpelipBsing aminoésid se val uabl e

as prob €Subsequences, e.g., of those given herein, or encoded by polynucleotides sequences of the
invention, e.g., selected from those shown herein, in situ, in a tissue array, in a cell, tissue or
organism, €.g., an organism infected by an unidentified influenza virus or the like.
25  Antibodies can be directly labeled with a detectable reagent, or detected indirectly by
labeling of a secondary antibody specific for the heavy chain constant region (i.e., isotype)
of the specific antibody. Additional details regarding production of specific antibodies are

provided below.

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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for evaluating expression products, e.g., fromcells or tissues. In
addition, antibodies are particularly suitable for eval uating expression of
prot ei ns WOrZpro/®s33g am no aci d subsequences, e.g., of tROTASQINVERRIAESr el N,
or encoded by pol ynucl eoti des sequences of the invention, e.g., selected
from t hostiffsienyss ileligical isdlatesoftifluénza asing eibi@ cheméaylly synthestdlor tissue or
organism e.dg., an org S nfected by an identlfled i nfl uenza virus or
the |ike.rcoqmiipgdipalyns ﬁOtHg fafrgnéﬁ‘@fq,ﬁgr éﬁlépté@ TR e sepusnesst fﬂ“é Fagent, or

det ect ed dyaghiy[ChbbM erﬁyomle%maggem{lma aﬁ%@ﬁ@lﬁﬁﬂ(m sb Q&gy)é RO rfsnfgoa& the

heavy chai n tonst regl on I sotype) of t |bo
Addi t i ondkastibttaictis 10 @ghi@inmgeqmd@sjcmtbmedfas plpmersfto @m@hfy ﬂnﬂyimwéeoades pr ovi ded

bel ow,. Di agnosti c As 0061] nucl eoti de ences of the present
Covens: onil b ARt Erapmie RS B S ot e B e St o
hemaggl uti}aakiRREL TR I3 Frdbed %ﬁélyﬁ&l@)tl@@- WPbedizdtRndRE§S to detect target
henagglutlnln | i ke and/ or neuram ni dase-|i ke sequences, "and to detfect

strai ndi fg‘eeﬁemmet@rlialrsuch amin@abnzaslﬁﬂétleghmftal|Smcrlmensza using either chemically

synt hesi recor nucleotlde from
t he sequéﬁ@ h(aerpé? n. ore 1(Ialx ar%) eS8t a%xemrPt fagge equﬁ 3%]%gglllentcﬁnsieilecgﬁid/ or
neur am nifgRs ehose ghen Gerirt; AP LlS b gsadlto li@asity RfitgRNuERIPatnd0lcbtidd eot i des

can be used as priners to anplify onnucIeotldes usi ng pol ymerase chain
reactliOon seﬂﬂm)cewwb%sto\ﬁ}eqtrlactwmddﬂtwn@hﬁramo e@ﬂlgenza)ra@%rﬁiw to procedures

transcri g}, o0-EER) @”ﬂcﬁr%sB{él%éfehﬁd&%é{&i ROBAd o cﬁr{e%aés'a% ARgays to

detect target geneti'c material® such as |n uehza |n|ca Speci nens.
[ 0062] Thabope, abestilokd tdhecreamiémbdiarof eeplgssloraproém&m ¢lt>ne&ﬁv1m)lr polyhgeleotides
subsequences sel ected fromthose given her can al so be used to identify
addi t i ond!-CuSETESINPA] %F&Féloé&ﬂil%%lcg@&a&?ﬁb@sl %rgﬁx Aloges that IplaAe sqdupFnces

addi ti ongheritfch AoNGr With LiBhifeRNZE u&@é’ﬁfeﬁh@% bR REAGREVAESIn” P hdrA&atiof NE

&
art. In one set ?Tpre?grre odi nents,” one o? nore probes, as descri bed
abovd)s aﬁh&mhd&ﬁd@ds@pwsﬁﬁeembbuhmaom@&e@ﬁﬁexpnds@mgmapsodubnﬁW@nmdloned

iral pol cIe des essjon librari en c.libr es) to
Venti Py miaRes SeeiBo MgvEu e SEDGSR RSNl h A Gh (RGP hbicl FHetfdaSS )
sequence dsU@hirl kirebMing, RBPARH BOFRS mgfn%rmatlb Appréhidhes eeaghBEAsm%a%ther
identified sequences can be used to nake probes, i ncl udi ng pairs or sets of

vari ant prearasc hemdiosy sedreltialgbathens, ad the like.isen alva e ssabior ideatifiing whded i on
to such ph SIC? met hods as |library screening, conputer assisted
rpﬁo%{ cotide se

bi oi nf or 1%lcapproa(C:'Hencese g., BLAST and ot her sequence honol ogy search

al gon2ot hieg63thetfrebdsiok Ehe i@adhtidh e Paticidady ffulifdeddtédivi tige freseateand for
polynucl ed%%elrr?l?mgge t %?Qecn%?y of influenza polynucleotides in cells, tissues or other biological
samples (e.g., a nasal wash or bronchial lavage). For example, the probes of the invention
are favorably utilized to determine whether a biological sample, such as a subject (e.g., a
human subject) or model system (such as a cultured cell sample) has been exposed to, or
25  become infected with influenza, or particular strain(s) of influenza. Detection of
hybridization of the selected probe to polynucleotides originating in (e.g., isolated from) the
biological sample or model system is indicative of exposure to or infection with the virus
(or a related virus) from which the probe polynucleotide is selected.
[0064] It will be appreciated that probe design is influenced by the intended application.
30  For 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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[ 0063] The probes of the invention are particularly useful for detecting
the presence and for determning the identity of influenza pol ynucl eoti des
in cells,wOi288®3530r ot her bi ol ogi cal sanples (e.g., a REFTAIS2WAHR2I0E
bronchi al | avage). For exanple, the probes of the invention are favorably
utilized differdet lengthhforwitdrbetprebds intdydgi icadedstarphieyve 8 padiicalar @, swhbjeect (e. g.,
ect) or node|_ system (such as a cultured cell sanple) has been

h
2xp3rsr23 tcﬁfbéersm yebesrAs Ve AHEEEE P Grenthy 11 Eex hn@ﬁm@&r:mp%fatua? S MENHY's)  of
i nfl uenza,,DRLGGEA fhiBhe @éé? ginéic s 8t o Fﬁ&a‘f@ld@@& E)dfupcﬁélba%g%s@ robe

pol ynucl eoti des originatin e.g., Isolated’fro he bi I cal sanple
or nodel Qs);asm@MDn,ssuclmda; sralﬂqtmg agdlnﬁmpmm lsdf-tcomp}emenfaelcy arghthedikéy t he virus

(or a_rel |rus) fro t he. onnucIeotlde is sel ected.

[ 0064 It[ﬁbﬁ éOTépPﬁP@B %Pé?sswg‘ogg’é sign is influenced by the

i ntended [9p6d]i BRgr&RNt 1%%11@&61{1&{1@@5 e SR ¢ehs@ucalih W&)ﬁdcﬁ more of
probe-ta et interactions are to be detected in a single assa e.g., on a

singl e pwb'puclmtldﬁsseqi@gwsabs@lhed hRepie  Suchidoastruets thlngalimmp degweetsr.f or
all of t [ Ob a é)'?‘a?sml da{ poan(ii Ot fhe | en\grtutgsa Qactergl? f%lat? hr%ﬁleolsgrglé gﬁk%ﬁ’ SO

t hat the a’mrpg tur rPRaRT %of

closely s }Fﬂahtai’r“uiﬁmﬁl hrdrho doen AR EY; bt eito tvmétdd)ﬂefc&rr@cnb ofﬁi&qiolfs&lutlébtlﬁ’é fferent
probes nmay be needed to achieve a partl cular Tm where different probes have

di f f dfentsc@Enesiriche Byventamn ReuGAMREFNE 4By PERBEIRINPE . BsS.d/- pisidngr §9-1063
consi der aotﬁs‘ﬁbchﬂN@ PHEEES! 1984-19586F SZFQCIbONé 13'%&1&%% k! %lsi Xf $889pHQofaur t her

adj ust probe tonstruction, such as selécting agalnst prine
sel f - conqindresiduas i10§3-ARA2K mmag HEENO{Saﬁaihbééquémsherarfm,tIears$>eandlsﬁmah; essi on

Systens [.0066] The present. |nvent| on incl udes reconbi nant constructs
i ncor por df ARG ObieVRSE etigtatde fnsicyaeie g‘?ﬂ%ﬁé“%‘gaﬂ%‘t‘é%ot@é%? ns84ieRer ei n.

Such consffy Sﬁrém%%rhél%gﬁe)ﬁcé gPélb'ﬁg 1ﬂf1‘d&1‘ﬁ Q1. ot Iprrt of¥AER) Bne G Abasm d, a

cosm d, a phage, a viru cteria chronmosone (BAC), a yeast
ar ti flisci glolyotickrbdosaguénaCh thenm:ventlomtblmlembodnnem,rthmrstmtt ﬁuttber

Ro 5, SipSes G RRES oo nssnantin acior Braues €« SRR oAtk Sgo B o
I D NO 1, s%@&n@é‘eﬁaégn&&ggrs%ff seke@ld Vo chEs %@@@d&&& Qﬂéq(%oav%@ﬂﬂezaama‘m SEQ ID

NO 5 or a subsequence thereof etc., has been inserted, in a forward or
reverse oh¢ et |am1cormmrcg>klam;§wéablq he inserted pol ynucl eot | de can include a

viral chr 8@01:]‘1&&)0?}“1%[]% 98@5 of thie QrﬁSGn?ﬁllVléllcljtlg rhgca%l le 11(1)glucﬁ)e%r1n a8 one O{ a?\zfiefr%_leg?ne of

t he ponA e ‘sequences o e i nvention. 1'n one enbodi men

constauctoffvdétbesuitelslosr RaSratiBgsdndt of HhtB e ®RICA Sand optibhidliyngolypestidexanpl e, a
pronoter, operably linked to the sequence. Large nunbers of suitable
vect ors dRAUGHGHBICEYAN BIOGUKH Gt * Bempgsdwinin a%clzpll neyrgmiplesgmolecyls et dice

commer ci %&éﬁtﬁ}{%r' f?a%lnf\ents thereof). Such vectors include chromosomal, non-chromosomal and

synthetic DNA sequences, ¢.g., derivatives of SV40; bacterial plasmids; phage DNA;
baculovirus; yeast plasmids; vectors derived from combinations of plasmids and phage

25  DNA, viral DNA such as vaccinia, adenovirus, fowl pox virus, pseudorabies, adenovirus,
adeno-associated virus, retroviruses and many others (e.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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[ 0067] The pol ynucl eoti des of the present invention can be included in any
one of a variety of vectors suitable for generating sense or antisense RNA
and opti owal2ow/0pslrypepti de (or peptide) expression prodQTGsS2¢10/022970 a
hemaggl uti ni n and/ or neuram ni dase nol ecul e of the invention, or fragments
thereof)1n&ﬂﬁhrWE@bbﬂauhnqhudEm&mqﬂmgsbmﬁmaP@@mnﬁaknmn$oﬂﬁfpmmdnaynthetic
DNA sequences, e. derivatives of SV40; bacteri al nlds phage DNA,
bacul ovi rlwgwnyéagmrqheégﬁ?f%n 0 %ﬁ»‘@%}nspraléarry%coorf%ﬁﬁyets é)cﬂﬂlfﬁrswﬁfse%)l asm ds

and phagqof¥¥ A %ﬁ%, ?ﬁ%n?d%&'&' aRSSUHGGE Y Re iR 9s‘éio‘h%cto§s%fr YatiMb " US,

pseudor abi es, ade , adeno-associ ated vi retrOV|rus s and many
ot hers (etraglsqummlof1nfm¢yzw'eut5(genolhIaisegmeIItaplatdeetamfeni‘tmitrmmns; Ithmg genetic

materi,al into a, cell ~Jf repljcatj is desi |ch repli cabl e
T ey vt (N R SR o e I Byl ke Belet iy kg™ P

and/ or NAfs Béﬁlﬁéﬂu&é eﬂirlr%lé‘t%l{%ﬁ&%oﬁél e'xﬁfe@sﬁ@@totﬂe?’ RINGEG2hh ¥e ibsBRGRA 1 N
proximity and oriéentation to an appropriate transcr|pt|on control sequence

(e.g., pr%htmln erduchHAo@msgmmqryundoh@e@peqrrﬁfrdew@dﬁm,eqrsq thespeléified tissHRNA

syntheS|s IS nuc otlde sequence of in IS erably

Y nkced t ool SiymeE MIFR LS R £ TR e St e B b BIRGT sten
pr onot er Ssdlel dewrdibd B Ok sRUOPEPIRLEN cdatenghted | Ber &andpld) aRéaamicer , phage
| anbda PL pronoter, and ot pronot ers knomm to contro expre55|on of

genedlin pé?@kf@rwtme(bfm@ﬂ%wmeé of anipal apd hyjaan vigysey dskide spdpopmataar i et y
of pronoter, J& f

ransort i sro TH Gt e Aenltifis 1), SEMEREL O, KARLALE vls PAREVALS, ¢

t he cyt ormgalmerms(WWndepﬁmckaﬂﬁo‘RMpRﬁhqtmr Ma&nmhha(rﬁﬁbmbte)fs pr onot er
is utilize | f desired, for regul ating conditional i ot her
pr orot er smaa# BEoSE By oEd tharicch roTioict Hﬁm&n?glaﬂ%l& PrﬁmO&‘ﬁS ﬂiﬁa@% ke
specifiecrgaggh;h&pgmlgg in the specified tissues or cells. Nunerous vira
and nanne lan, é.g., human pronoters are available, or can be isol ated
accorldi ndﬂﬁﬂ)]tTrens;ppmri 1smpappallymatnemd¢>gnn@nthgae dnhﬁoer seqampé.eEnhancers

alternative obt 3j rom f | and h n viruses
et uda. i AR EE <o A b R e IR SlenR B o fEuHIRD 1 | oo
virus, heﬁ?@i‘hbiek§0‘1§cr\éb§el&§ans&%ti6(ﬂméﬂyréﬁﬁanc%f‘§le bfdc@Mavd bdes idflatt N4 . and
various retroviral pronoters. Manmmalian pronoters include, anbng nany

ot hers, trh@m@@h@mgme@ nglotmn@lﬁs@m @ihwingip, e}iplm&mtr@temhm ingHokangr onot er s,
and the | .007 ra ription Is lonaII ing b clyding an
enhancer SETeHCePERRESCERLMhAT chf pORNLCE R0 the BEGFRPERo-Boe 51 9%

Ci s- @ot i nge ol RIEBéding heafuc@] bitris s;@mapﬁns\enwataa sﬁffe(ﬂ’fﬁi thE ptodndtaICr ease

transcription. Many enhancer sequences have been .isolated from
Typically, the promoter, and if desired, additional transcription enhancing sequences are

chosen to optimize expression in the host cell type into which the heterologous DNA is to
be introduced (Scharf et al. (1994) Heat stress promoters and transcription factors Results

Probl Cell Differ 20:125-62; Kriegler et al. (1990) Assembly of enhancers, promoters, and

25  splice signals to control expression of transferred genes Methods in Enzymol 185: 512-27).

Optionally, the amplicon can also contain a ribosome binding site or an internal ribosome

entry site (IRES) for translation initiation.

[0071] The vectors of the invention also favorably include sequences necessary for the

termination of transcription and for stabilizing the mRNA, such as a polyadenylation site or
30  aterminator sequence. Such sequences 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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manmal i an genes (henogl obin, el astase, al bum n, al pha-fetoprotein, and
insulin), and eukaryotic cell viruses. The enhancer can be spliced into the
vect or atwe2pu4i9si3on 5'° or 3' to the heterol ogous codi ngCTageeEnme297dut i s
typically inserted at a site 5 to the pronoter. Typically, the pronoter,
and i f desiysddnylaitdi difcohalindutagsseamis@iption of Hhestend g ey uaricasesair@n eivosen t o
optim ze expression in. the host C?|| type into which the heterol ogous DNA
is to be Rotpraage ifiaingiepliatiog ot thefgpapndxin! gpe@es pronoters and

transcri F{hb’?f]ﬁﬁ%ﬁ?ﬁﬁn Residbdribe Lot e, Rl elxpgs§i81? Cecd&s bARoRAr K& &I oret al .
(1990) Assenbly of enhancers, prombters, and splice S|gngls to contro
expr essi anomwfselectabls fneark@gegente provetdha dhenoty pintsiridr s¢i8stiorboften2fpymed host

Opti onal | t.he | icon can al so.contain a ribosone bi.nding, site or an

it er nal FlbARaiEiE o §ener P PrRE ot R e BEs SRVl T B ST 071) The
vect ors Qfeohdy8ini rBYQRAdRe QlifBlcl BY QNARbY in PilavdRicceAeeRGeS necessary for the
termnation Of transcription and for stabilizing the nRNA, such as a

pol yadenylP@T3]ohesiceior gpntainingrthe apnropriaie pelenedcot@gshqusacuiesisssritadabevmonl y
avai | abl ea f re?lrgstarﬁe 3 agt%’ rgrgcaSi Pp%LclrloYseBI 1 uné rIlngeS ln?tlede rte%‘i Oé}‘grﬂ?fa host
eukaryoti & Vor Vi APPORAS oY cﬁ%. R on@ugrﬁgb(ﬁ Nt P ng SV48

pol yadenydeHtpeatittdi Gh@hessiof B€ tHegotedN Whidy thdescdtors of the invention can be
bi-directionalpqlﬁadenylation site that insulates transcription of (+)

stran@ nrRpliGsdde bpeteridlcgly, mmst Pequenpy dnwillerc denirablata inodussitheainton of the
(-) strang, bl &%@g{g.bxkﬁ%ﬁk, éﬁﬁg;gﬂé iBek a1, 96§ &fﬂsbé%gactaﬁéf r itV

expressi on vectors o ally i'nc one or nore selecttable rarker génes
t o provi der thephgot yhéxpréssmnt for sel ection of transformed host cells, in

addition t enes prevjously |isted, rkers such as di hydrofol at e
" educt asdOBFT b e pPd dasndiesnte 'égém_gﬁ% BIIVENGTH NOSH), STV BN CRLBIRA ot | c
cel | cul typee c[a&?ﬁ%éedd\%@ﬁn ShRds iﬁ%l"v@d N %nlilGcRBPTARII-BhE 0! ypueigotide

sequence as desc above, as well as ‘an appropriate pronoter or control
sequdice, Agdratien Nopl60y2a, 708, filcd fstabenid 20081 60ZET4,1 e filadtMang4.eX0pdessi on of

bact or 1 ai 1RBRHEE: fsdcShnd 3q. 2B §orsr i MEChiseder 2 Sed PR EBUERE nem
i nto mammhé 3 208k shd ©ST020 MRI790 CRMiCE arBikorp&lated by Yo¥ekere@ hbrei2 83r cel | s,
COS cells, or the like, for the purpose of expression. [0074] As descri bed

el sewher example, pikferrad INProssigu seeiers of dreanygntion inddwdeo bt aserbeidimigestto, can be
conprised wthin plasm invalved .in .pl.asm d-rescue reassortant. See,

eoo b SRR ORGSR R ety B S 538558 e, o
17, 120l echinlypyl A4romORsk; “tHOpALRBolBAFombick ekt (d g, 2Bobel 0103, NoOl. AedsFed, fil ed
June 12, 2004: and 10/870,690 filed June 16, 2004; and US20020 164770,

whi ch ar & PAcHr S alSd00R0 1041 1k Msuenape piet/n PragoNatl: Acad. Sci. USA 1999,

96:9345; Fodor et al., J. Virol. 1999, 73:9679; 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 therecof), the PRS
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, ¢.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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exanpl e, preferred expression vectors of the invention include, but are not
limted to, vectors conprising pol | pronoter and term nator sequences or
vect ors ws0rg10ae8337t he pol | and pol Il pronoters "the porIUSp@loiok29p¢ onot er
systent (e.g., Zobel et al, Nucl. Acids Res. 1993, 21:3607; US20020 164770;
Neumann etanalation & the hefdatlbgouvdcading SequenddSATHEIOBign A6 cABAbludE,ador the ATl ., J .
Virol. 1999, .73:9679; and US20030035814). The reassortants produced can

i ncl ude tABIaHRD sRPNNAd Gdivednt spqushefsd TR RHITe Hansdatonpd thg ¢itirg e tBenes from
the A Anfiniabel (&1o80 ARBAA BiheldhdARIARE ARIIAALLY Rt REI, cat | ons.

t hereof), the PR8 donor strain backbone, "t he Leni ngrad/ 17 donor strain
backbone,ExigenouGithescriptiokd] etensity @idnsit@atien dedos crebk of virioex angilneg,botn

2004013701 nd 20030147916, ..whi ch are incorpoyated by reference herein.
100757 AdBRER A BB e BH T RSP TSDR MBS ETEB TR S NS GeHone
segment  eRGAHAGhphRHrialf th WENZA hiehsSinfde.and/ or NA protein includes any
addi ti onal sequences necessary for its expression, including translation

into a fUABTTIdhdesieidypalypictotide sequanaess kegodsng adglitiamakexpacsaddh¢lgmarts, soeh ot her
artifici aal 1C Onlsster Uth se nc%gg'orportlggali\éiatrioanl ear gri[ceg ralusl thee' lgie’ agﬁe I'_I'Ac‘:oanoclj’/tor NA
protein, ¢3IF be 8%%}8y§ﬁf Agaln, RS dEse) .? I's ofte 3%sﬂ?a%F% to

i ncl ude spRQhé Vectdusuadly) i@rhORRh shel fpnuei@tid@sdguen@fdfiigt Bt tpanstaagdton of
t he heterol ogous codi ng sequence. These signals can include, e.g., the ATG
i ni tilfti awhowabde amdcssgnde a desicdggbmnareomprstngns pembrang or 8iga8allePr the
entire i r Lot lati 01 S ' T i Nng
frame reFgﬁ?ﬁ%ﬂ%%ﬁPﬁgb%#@%%qgP%ﬁ%?@?*§§%§%§%§§ﬂFﬁgﬁE@?P%??%ﬁ% wéﬁ%%%nts and
initiati coquadense kaowbe thbso/al skl and irctidesecrbadhlcaddr peptideand-gsyhichet i c.
The efficiency of expression can be enhanced by _the inclusion of enhancers
appr opr i dRECHRE $9qHCRaSH fe-%y%%%r 1osalieadionpegyenpes) ERdeleptinysiendt-ynucl eot i de

sequencesy fRG8HIM (R} d bRk ﬁféﬁﬁﬁzﬁﬁqo@ihﬁmﬂ zﬁrch&l&%ti%éh%_ess jghakopequences,

secretion or localization sequences, and the Iike can be incorporated into
t he éct dransigs sajukeyges GPF ansher sefjpdncedearpighy hibel eot i de sequence of interest,

.g., t I tid g t desi red .| ul t t,
menbr ane, |01 oV B tREios o SR Bei e aehBhe ST e Rl ™"
peri pl asnhgen$BAGEdRIred HBitloRS th@klatistbiceIR AREIn siSHAD cHEMYRBEEHar € known
to those of skill, and include secretion | eader peptides, organelle

t ar get i ngfEeiquarafdgnglation., Thnse bigazls cotiariudatd pnasadleiniason ERlanetndnt i on
SLonal s, SAOENANGLEAL of IRAS I GEANET Sihe (RN RIS A AGLIPISRRC OY
sequences {e.g., §iop ranst er~ séquénces, &P anchor séquencgs ,_and the

|'i ke.20[ OGd8Ecibesechtdraskdhal kpncats iaclnding paptingsc@rnosddommyraingod ynwcl eot i de

sequence p%flyntugleeotide sequence of the invention (e.g., as in the sequences herein), a translation

initiation codon and associated sequence elements are inserted into the appropriate
expression vector simultaneously with the polynucleotide sequence of interest. In such
cases, additional translational control signals frequently are not required. However, in cases

25  where only a polypeptide coding sequence, or a portion thereof, is inserted, exogenous
translational control signals, including, ¢.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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invention is desired, additional translation specific initiation signals
can inprove the efficiency of translation. These signals can include, e.g.,
an ATG i nwOi2ato/98s3¢odon and adj acent sequences, an | RESPCEFiSee10/0219¢0 | n
sone cases, for exanple, full-length cDNA nol ecul es or chronosomal segnents
i ncl udi ngPradwoidh g reembanaevirycor por ating, e.g., a polynucl eotide sequence
of the i nvent| on as in.the sequences herein a transl atjion

i nitiati dAVEYJSee ﬁ@sta@éé?é\ﬂétw%aagﬁ@éﬂ%@#ﬁéﬁ%ﬂ%ﬁ@ HLBFRVEEFD Y3 & he
appr ORI | abGorfBiRAR ISR MRESQLapBioTtl | s@@%%‘sﬂJS’PNﬂstl%tdS‘? OPLIDLG!£9t bl
sequence of Interest. I'n such cases tional translational control

si gnal s fmehodwas yngnellmqiplueémjcr@mber dlvensr virdl gemasad Lujtgaset an(4P8Q)

[ anoat i oet: RE DR B e oo Boes, o AL Ser, U O PR Sl ssf aion 1 <

of t en pr ak desh fuRkesSHMY appliINo afwilBeani&l 8Y &pmRAURAGBnsckiR ntclinkh@tvcon
codon is put in the correct reading frame to ensure transcription of the

pol ynucl etendiBNseyinesse. o rabies €bagel] el od @AoUEMBLhd e # 5-6HED; ¥$¥nent s and
initiati codos of ri,Qus (Or tural and synthetic.
The effi C|Jn“e One Q&?cugﬁé@aﬁca e—éﬂ-llggntéz 4@%0142 ncefl Sl‘élﬁuso( agn% ncers

appropri ajel. ﬁﬂ@%)ﬂﬁ\d@ﬂl 18557 8IR7R4M); ulﬁaexbsﬁelmg(&mn &Batdit @99BYJ. lirol (71994)
Results Probl Cell Differ 20:125-62; Bittner et al. 1987 Met hods i n

Enzyr8 1@@%%%@@@%@%@%@‘équr(H@&ﬁH@pn?aB@nmqedé Y0d79irohdyatZ e strand
RNA
R L U58788 S BEShy P9l 98T R, SO ARSGUETRANTLARA 10RO Dot

met hod vva%O;nrdagdeisthtnp&mp'[meCGzts@eteﬂgil [(2@00) UnVirale 24093 7-a4); gnadlﬁmatal (thsytj es

et al. (1989) Cell 107 113; En m et .._(1990) Proc,

Sei * Ush Bt gE6953) S e bsat GIRYD st 200Rees b de
variety qf 1@@%@”5 f'FH ermﬁmqm@ ﬁ@wﬂ?gé‘?a!n‘ﬁﬁars&zftﬁﬂ{és% Mf1YS@ShniGud: -
rabi es (Scehnel . (1994) EMBO J. 13: 4195-4203); VSV (Lawson et al.

(1999 PrtoprodNat inﬂuAnaaonSccpmpti@Ag 9tz HA4ind NIJ&B&QU;enmaﬁ thesinvéntws. ( Radecke et

| . (1995), EMBO J 14: 5773-578 d t V] & t 1997
3 r Ry a3 S e APGFIE Testth B B hEANE BEr o
(1997) J inviMitioR! as-ard rehssoR@dianflehzd viry8dhp 1%%%&) ¢ ((rjng@f@zp gﬂﬁ@ﬂe@lﬂ}és and/or
235:323-332); SV5 (He et al. (1997) Virol ogy 237:249 6 cani ne

di sterrperpo\lfypep‘sdé(s@félseemvmtloal (2000) J . Virol . 74: 10737 44); and Sendai
virus (Park et al. (1991) Proc. Natl. Acad. Sci. USA 88. 5537-5541; Kato et
al. (1996) Cenes to Cells 1:569-579). Those of skill in the art will be

fam 120ar @it Qultlresrd Bretessiod Hagts t echni ques to produce influenza virus
conpri si ﬁﬁ t he HA and NA sequences of the invention. Reassortant influenza

vi ruses gPORMcEw niesesr @Vﬁémﬁl&lw&ﬁt%@ hod scliy tBatarg &t@dﬂ@e&t@r@@sd@ﬁeé he

transformed or transfected) with vectors of the invention, and the production of
polypeptides of the invention by recombinant techniques. Host cells are genetically
engineered (i.e., transduced, transformed or transfected) with a vector, such as an expression

25  vector, of this invention. As described above, the vector can be in the form of a plasmid, a
viral particle, a phage, etc. Examples of appropriate expression hosts include: bacterial
cells, such as E. coli, Streptomyces, and Salmonella typhimurium; fungal cells, such as
Saccharomyces cerevisiae, Pichia pastoris, and Neurospora crassa; or insect cells such as
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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invention, as are reassortant influenza virus conprising one or nore

pol ynucl eoti des and/ or pol ypeptides of the invention. Cell Culture and
Expr essi oMOHOBX®3330080] The present invention al so rel aP€3/useotoms7eel | s
that are introduced (transduced, transforned or transfected) with vectors
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reconbi na t echni que st cells are etically engineered (i
t r ansduc &dticiERcyn SkyprGaly. Gsils @%ﬂ@éﬂgaf%&ﬁﬂrﬁ campEEeiaycul %ltﬁcmefggmawch as
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cells 5U%e&%%ﬁﬁﬁﬂIlhﬁ@mﬁ&%o%?@s%@&%’f&ﬂa}_&%tﬂ% h%%enﬁ&@ﬁlltré%ﬁy&@r@@m Y,

manmal i an cells are used to culture the and | ecul es of
i nvent i orandSniaddibpeal mogientsebuch asérgluta@nn@ pbdl@@tpymvam, nppfepsganzlaaniing us

i ncl ude, . ,Mera ce Ils and COS cells,
i ncl udi n&cﬁgaﬁddét&“laksupé&‘? E”P |P§018?tetf%Vé’“l‘ %m“@@ %9“5%8& it TS B

i ncl udi ngnéMht8dthddde aaReyeligel | i nes, MDCK cel | sand either 293T or
COSs cells are errployed at aratio, e.g., of 1:1, to inprove replication

ef fi d|0end908211yﬁle@agmyeredéib$t§eh\$ @anclw qulivend ingorvestianad antticobmedieanedifiedds ur e
medi um suc a s.nmedi um su rrent ed th serum
(o 1o Raf e BT TaS P R bt  Femi T at PTR AT el o e
huni di ty poMchuSleo 6 8NERNERdRE.I Dhe Sillivk@bdmlitioas, silh A BiniPeR@urd il had tHeufidesred pH
(e.g., at pH between 7.0 and 7 tlonally, t he nedi um cont ai ns

ant i bi ot ifERicelly heesRAYIoBsE v ‘ﬁlﬂz Hheantticulas hgst celselceted farexpigsyientasdydiln,
etc., angfy %@PE&%{H tB'tR&%'sgﬂ‘éH gfétaﬁ and Y Hlearﬁﬁel'en%%]&?eﬁ‘h%?em SR {ihéﬁﬁg uvat e,
non- essenti am no aci i't1onal supplenents abI e

growtls claesete(i994) Calture.off Anithaly@disng Manuaieyf msﬁcdeblmaamé Srd&ﬁdloﬁthﬂdyke

[ 0082] The engi neered host cells can be culture n convent I nutr| ent
medi a nodiifs é\%Wa orknd 4 efgrences Fitectheiehy | Qheph f‘gﬂ%‘% @f%ren@éﬂrgilf Cngye- Paul

t ransf or r @ . jin p e The
culture ﬁnﬁﬁ%n%ﬁ”f@%%%’@;?gﬁ et a?ﬁ?%%%%ﬁg%%%h Al @E?Z—ty—p;%‘ﬁ 'y

t hose pr éldcbugligs ind ® ileyBa Joi agniker Work

expr essi on ] t to se S Ih d th
Tober oncabd o s Z@Eﬁewﬁﬁ%fﬁﬁ? T é*@monﬁr% efﬁf'%a(r} issar iR’ o Ani mal
Cel | 99 a pvbardates Of pRacilar iheGbRidihe procﬁlrcgoﬁgf fni1QBnzaWitu§ Y7 vikbSBeludiew gYor k and

the references cited therein. O her hel pful references include, e.g., Paul
Merten et al. (1996) Production of influenza virus in cell cultures for vaccine preparatzon

in Cohen and Shafferman (eds.) Novel Strategies in Design and Production of Vaccines,

which is incorporated herein in its entirety for all purposes. Additionally, variations in such
procedures adapted to the present invention are readily determined through routine
25  experimentation and will be familiar to those skilled in the art.
[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 (e.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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(1975) Cell and Tissue Culture , 5th ed., Livingston, Edinburgh; Adans
(1980) Laboratory Techniques in Biochem stry and Ml ecul ar Bi ol ogy- Cel |
Cul ture WO 2BiodOB®BM sts , Wrk and Burdon (eds.) El sevi @CT/UAas1®22930M
Addi tional details regarding tissue culture procedures of particular

i nterest dgpherth@n piicodngd ofOr000200i mictars iz diavietdspthanpreiidea large budece agsadfor
Merten et 96) Production of influenza vir s in ce|ll cultuyresfor
vacci ne pﬁdgﬁrapaqeﬁcﬂﬁowhrp%ﬂwﬁleaqfée%ﬁalﬂrér kahe ¢ § siRglrditora magdiyn &8n  n
Desi gn aqgclﬁ)ﬁ@ﬁiﬁféﬂhQr?2QBllﬂ/%ﬁ%191%%arrleV\'Péag§' glroii_ldlﬂggfegfﬁr AlRBODE LGl N T TS

entirety for all purposes. Additionally, variattons in such procedures
adapt ed teontietepr@mow thi sovieet. |EmcanmerreiaJQbrb¢ucmien@tf mirned, 4.1 fonghcaiout i ne

experlnent n and wll ar to ose . skilled i.n the a 0 3]
o Vs 51 orbrptusien i derbisal e E%CG(IG B3 DIGERA NPT HE AT “Riisictotn
sequences;r®fvdilaBlciinVEMhicQ maonp@fmeb@ 18&H16 Ul 8 ebsbfAB0 Uik, aC PoB BiGka@sr Um
free medium In sone cases, e.g., for the preparation of purlfled Vi ruses,

it is tyriD@allongﬁs,d\éImnne@pke MN)@]NB&/bm@acms(N@élﬂrgnwﬁclg&l@imﬁq Ediseondht i ons.
Cel | s Caq?l%ogst(é}élt rceocrinrilerpla[mcfai blﬂrea&b %‘roan eas D 1g%ﬁh %nstFmtatlornab%I?[ﬂiraﬁHl E):,Jr e

t ubes or tn aglta 1o, 0

on m croqabfebngb@aﬁgsgn(ge@nanypEAE- Dextran m crocarrier beads, such as
Dormacel |, Pfeifer & Langen; Superbead Fl ow Laboratories; styrene,

copolPrerl09%4] Regerdjessof the aylinresvolwne An menpdpsiesd asmstsoMithe curmﬁ inxepérn, 1 n

flask
Facks HOLhAGRPll ORChRlcCL bl flng M ARAHL 1 (SHRAL & AR SRR eS
area for radheryesircomhbingitant/or prssoviahtinfuafza @b usmg tmmratiﬁ@rdepm&iﬁpﬂ e a

single liter of dium can include nore than 20 mllion mcrocarrier beads
provi di ndnblFlé’i%sg}rTgtsﬁ%?{n%g% esrMpi-Blaspidysian P%fth%]?@ﬂklﬁloél&f WENZiE g

commrer ci ayivflf RAYGL AR NbIAPRD.08, Ofiked RatiROSI MB2PUIUGHBKoniN [ S of ten

desirable to cu inh a bioreactor or fernent Bi oreactors
are dvai |1d&28.828, tieduiped 261 2003uactel).SL ApptieationdNe.H0éx7ddd 3, foled M4y 24,t er s,

, t ' t . ;  NBS t
Bi Unswi (I UBA ORETEL Ve PO} B TARGrS of YA &R S GdBTBoet
bi or eact qjrtfer @B%Be foPBls @bitn LﬁBﬂIﬂtrﬁﬁﬁtaitﬁﬁ§ﬂl@Qéﬂ1ﬂ&@ﬂure(&th@ﬁél%hlﬁ'r@ﬁﬁ%lfh and/or
Mel sungen, Ger many [ 008 Regar dl ess of e culture volune, 'in many

desired aasﬂpfécsvbltlon, if h@pkﬂypd eninsia vleat theoamperaturg isj afpsr qoarert levddduting ﬂ@ul tures
be maint aj nlgod af. a 8%) {rﬁsatee a(% ertgé‘ure to insure efficient recovery
of reconbiPRant rP(?/r %assorrtB% °nfitiénza virus usi ng tenperature

dependent[0088]tTh s@ﬂn@%ﬁ‘ibddﬁryeh'tseﬁ&elﬁ $@g.,, whe@in rebdibtted Arasphe topspesduced t he
Production of Influenza Virus, U S. Application No. 60/420,708, , filed
Qct ober  A5om segipenty prsvectesp) Yeskrs epmiNGsIng mfluoupagepome seepeniAE fntpsiucerh 03,

and U S. A%p, ltfaﬁ?f%&tggb My ho@péélg%céor&lzg 16 hleBaMB%11%Fown in the art for introducing

heterologous polynucleotides into eukaryotic cells, including, e.g., calcium phosphate co-
precipitation, electroporation, microinjection, lipofection, and transfection employing

25  polyamine transfection reagents. For example, vectors, e.g., plasmids, can be transfected
into host cells, such as COS cells, 293T cells or combinations of COS or 293T cells and
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 ug of each vector is introduced into a population of host cells

30  with approximately 2 ul 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 ul of medium. The

transfection mixture is added to the host cells, and the cells are cultured as described via
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2004), heating of virus solutions for filtration, etc. Typically, a

regul ator, e.g., a thernostat, or other device for sensing and nai ntaining
t he t enpeweatorod9sd37t he cell cul ture system and/ or ot her PEDIUSRO10/0229176
enployed to insure that the tenperature is at the correct |evel during the
appr opr i aftlecrpesthald wedl lghowrmtb rthisse I‘sE1ﬂ)l|eﬂ Gathe@rt, Aadcordingly, OBtk pk(litiu%ﬁdiiﬁof

enbodi nent s hereln (e.g wherein r forted viruses are to F pr.oduced
fron1segﬁﬁﬂ¥%16%“@&8?&?%?“V@8§@?§“€ ﬁﬁtW§rWﬁ“ﬁﬁﬁWGgﬁiﬁnﬁéﬁﬁh%‘@%énents are
i ntroduc d I C s well
novn | n R g er i ol e DA S e Mo fRnnes

eukar yot imixeémlith, approxiraately0 @. GgansI €4l anch tpinsfepied o bogircelts. pOptadratlsy,

el ectroporation, mcroinjection, |ipofectio and. transfection enpl oyi ng
pol yari ne%%ﬁgrft@@mgdﬂecf 14 FRPKACCE BHOTR ATRI PE CtiqRewith serumgftee medipms kigds, can

be transf@%; SNt S dastbassl e 4- 651{6‘?:1& as COS cells, 293T cellis or
conbi nations of COS or 293T cells and MDCK cells, using the pol yam ne

transf ecp[ﬂ%ﬁ]rfélageattvelly akestrdpdrdiion( ddnhiesnphoyedta lmg)dtloe fuck veetnusf act urer' s

i nstructi.ons |n.or r t o produce reass r% ? 1 et.c. Thua in one
exanpl e, BIPPYLI AT UGNz i%aow Sernety, @i oot palls FOF SarelE nigRY A°Y8Bul at i on
of host GREdrportlihdaPRIPREXaRbeInfluént B Qfrud 4@ iolatly hntﬂidhegdqqtd ver&@ugﬂ

medi um preferably serumfree medium in a total volune of 200 ni he

DNA: tlﬂansfsmgtalmbmpe@gem peagrding faethe folboving nimsedwic ain b@ﬁmumrp@ﬁtﬂbuﬁ 8 1\00r 45

m nutes f addi ti ne fet (8] ture
s added VEORRES heet e i Mgt T BV EED P RO b 0B RT

vi aot her BahihosEumeFBSKaWossperldo® 0.8 khil OMEM tepladdd.in A6 eREGomGhtion  Or

t he production of reconbinant or reassortant viruses in cell culture,

vectors |qu@@itqaol’\mntﬁg11@raglfm§fofﬂ11‘é/%8n genlms @e@ﬁe Ab gl ls(adBQd toptBE celipan tNP IVl

NS, HA and i ny r ox

Trans! T LH O atihin dRaabge b ho@Piad] Pt S RBLE ARM PR ng
medi um i shé eRh@ERrdTs iBstnicdody (@rgsfmaRa@ Ged Plils&al Withfapecitmeé BRiengerd. |

Opti-MEM I, and incubated for 4-6 hours. [0086] Alternatively

el ect r opdiitt sammceied) 4530 ﬁ@%?é@l migroFgredodifk @ tngctpnyiant erl@twm@ﬁp%ﬁr B@iong

| nf | uenzaygeNqUESEAITRALS MO uhBR: GRSyl el fueDRaNld Voot ors

i ncor por a uen VI Fus are avora i nt roduced

into Ver a:laﬁiobsrausm 0g rel eEM opbridts BBS acadiediditgcttyototthe civettt oOWhagelprade edur e.

In brief, appro r%tely Seapl 6 Vera cells, e.g., grown in l\/bdlfied Eagl e's
14

Medi um ( NES) fRhvey a gtandard b aycligivgeilbes dish G@B@)me%r%m MiMpended
in O 4 m 10%?13%%@@%&46@%%5%@ t@%c@b&%&?ﬁfﬁ@éﬂg&%dg%‘/ Fih %\i] gﬂ_\é\gs?@{smn 18

m crograns of DNA in a volunme of u I's 1n the
cuvette, dahidehbétsetthe twbxedlsgEntal yolbmehsampmvgmaﬁllp&ﬁnnipo?fm tdb arsthen
per f or neqngu%%‘?erdqllnger CtO(I)lditiOIlS permissive for viral growth, e.g., at approximately 33 °C for

cold adapted strains.

[0087] In mammalian host cells, a number of expression systems, such as viral-based

25  systems, can be utilized. In cases where an adenovirus is used as an expression vector, a

coding sequence is optionally ligated into an adenovirus transcription/translation complex

consisting of the late promoter and tripartite leader sequence. Insertion in a nonessential E1

or E3 region of the viral genome will result in a viable virus capable of expressing the

polypeptides of interest in infected host cells (Logan and Shenk (1984) Proc Natl Acad Sci

30  81:3655-3659). In addition, transcription enhancers, 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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the manufacturer's instructions (e.g., BioRad Gene Pulser Il with
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host cel 1[9089]aua Morn@ e plk-y(c1®BrbHubtionco fieddmiAtad pRtéinSerkod&bby, 369ing | n
addition, transcription enhancers, such as the rous sarcoma virus (RSV)
enhard@er ,subsgquencc se@dedby.ribe pelyeucdsqsides ef tha invignermytablcAXPEESION SXterEs

[0088] A . r & 0 t QY for i I 0 nodul ate
t he expr eagés);8 th"%gw t Eééi fpnog g!r(%ne@ Qédgggglﬁ%:’esga%@? é}?)gessfrﬁ cae[}soilp%ﬁ{éaée{)(%tp %ssed

pr ot ei n iinvdnfiendes imededtabiNignexpsessionodttbrscth bt conmirodird lveigprseif e¢phichtia ede,

but are not, limted to, acetylation, carboxylation, glycosylatjon,
phosphor yIP4PEBRYS PSP %w%ﬂéweéﬁcraéfﬁ MBISE S¢1CakSr %%%H%%Ob%@éé’%‘f ng,
uhi ch ¢! SaGRicRoR b UL S0br (MR RlGwaY PR Tof PLayQln 1\ R Rbial S

sonetinmes I nportant for correct insert fol di ng”and/ or function.

Addi tlisondiclore proypee swivdetl itoseledtivhinredaa. Hdstpucedsk of éregelecmhletrhakemb to sur f ace)
is also i rtant. Different haost cells ch as . CHO BHK, , 293,
b53T, - CoSTRRGT I isel istiohs Bamroense MR FRv P BHSCNsPaLeEH Bel &
nechani sngcdR§fufy ekprB@she ntdaaéAt seQitdbe@ CiHuY] febiSBnEdmpast #5o1¢ RASEH @
ensure the correct nodification and processing of the current” introduced,
forei gn pebs.aig. ddriooddprrongle eelhtyperqan beipgelifgiatdddispecthae fwrofechigensbi nant
proteins aengogﬁ{jetg¥ o Oeﬁl thae\/i ng subsequences encoded by, the pol ynucl eoti des
of the invention,  stab ey%Xpressi on systens are optionally used. For
exanmpoe, [0890] Hostedls tednsforic@xspthesticratide fRuymerhtsEn@h pbiypeptité@tthcon, are
trans fected using expression vectors that contain viral origins of

repl i cat iBYFIEPN SFdUORBIS W s Eeich Fonsiitns s idabin pr shseipeesriap Pad HPKEY gene.
For exanpfséy. é&hh&%t@%iﬁ R6m cell culture. The cells expressing said protein can be sorted,

isolated and/or purified. The protein or fragment thereof produced by a recombinant cell

can be secreted, membrane-bound, or retained intracellularly, depending on the sequence

25  (e.g., depending upon fusion proteins encoding a membrane retention signal or the like)
and/or the vector used.
[0091] Expression products corresponding to the polynucleotides of the invention can also
be produced in non-animal cells such as plants, yeast, fungi, bacteria and the like. In
addition to Sambrook, Berger and Ausubel, all infra, details regarding cell culture can be

30  found in Payne et al. (1992) Plant Cell and Tissue Culture in Liquid Systems John Wiley &
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
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i ntroduction of the vector, cells are allowed to grow for 1-2 days in an

enriched nedia before they are switched to selective nedia. The purpose of

t he sel ecwalzbw/o9si3ker is to confer resistance to sel ect POmUS2016/022930
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in Lil§ui dndpscesh sesmanass fethg amgiestermingl trigsigtive initiates methismaicgng wee
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and At | agabdsPaskfisioagdsotin] hEN Hamﬂbovkn erelM &rS@bu@dart(@i)&%l BibOCkenf 1993) CRC
Press, Bac [ 0092] In bacter|al ste n r of expression
vectors c?éﬁrSéQgééP%)e PEH vaeioEH AL Mrdiser Vﬁﬁeaﬁ@@ H@%dglﬁrafa%@ t@% ¥ratsed
product . SieEnd¥ATRlor AR J iR B0k, L Ring AOUREPY! HEupic! ragment s

t hereof are nee for t e production anti bodi es, vectors that direct

hi gh-l5ev giromgersesish enalpha faggirpaicgodvridas and G cen b@mdlfqr HD‘UdllleUIOB@f tree

favorably Such, vectors incl ude t. are no
il ©1 £ an et BRLPESSOBBro Bt et ek AedBn e P erislbt ag Brvescr pr
( Strat agevigthodd A MM ERBIJoRE 58dkxa4sequence of interest, e.g., sequences
conprising those found herein, etc., can be |igated |nto t he vector
in-frame with sequences for the am no termnal translation initiating
nmet hi oni ng,qnd Atchar-JH %)Jrl% eguent 7 residues of beta-gal act osi dase producing a
catal yti cal y ACt Ve heta gal act osi dase fusion protein; plIN vectors (Van
Heeke0& 0093 t@d’mﬁa’k&&&)hﬂ)n&iz@ﬂlorﬂf@meﬁ@% ﬁﬁﬁ&tﬁ@&%}l@mﬂﬁ‘ﬂs\(e ¢t, SER) [D\magen,
MadlsonW) the Iike. Siml arIOy |nteg

3,5,7, remdues 89 1063 of SEQ ID NO1, 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) of the invention,

including conservative variations of nucleic acids of the invention. This comparative
hybridization method is a preferred method of distinguishing nucleic acids of the invention.

25  In addition, 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.c., 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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Saccharonyces cerevisiae a nunber of vectors containing constitutive or

i nduci bl e pronoters such as al pha factor, al cohol oxidase and PGH can be
used for woadwiwssmn of the desired expression products. PEGUSE@EVI02243) See
Ausubel , infra, and Gant et al., (1987); Methods in Enzynol ogy

153: 516- 544dds thlugleefectlyAmiidhddy sl ernadthigtafe@O@3h a@(giiphﬂ‘oaioils‘éeaﬂitythlai diaz Rhgton
can be used to |dent|fy nucl ei ¢ aci ds 1, resi dues
89- 1063 @% 195 3dhigh ay haf hyewe @H&ygzl?éga%?n iQmny |0E°)[\'g®‘n1nat9hé’§|t%fa%ts 88- 1062
of SEQ | Qu'é'@w%c@dld residues 1063-1728 of SEQ ID NO 5) of the invention,

i ncludi ng conservative variations of nucleic acids of the invention. Thi s
conpar at i[089F yWudlelt acitls d[ybnrﬁizhd ovhics tlmypusm‘cmw, eypi(mtyho dolofiodi Suclaguicshki ng

nucl ei_.c aci ds. of, the |nv ddlt et nucleic acids, which
ybr 81 20506 aERduRGEs Eeatt GabBpEeuany bigo- LG a s SebeR trlh e n
under hi gfyndid Et Scodik BXcIadch, Bhid Racthde’ AdRhONkS tNIASRNE Yrot@RdH fol Rikdcidheid
features of the invention. Exanples of such nucleic acids include those

wi t h one hybridizhteen sricweahitknowngo tiaedr i getensivd gulde tocthe hglrindy zdtiontof @pelcigs

conmpared to a |v n Aucl e d, seque t est nucl ei ¢
acid is s§1d5 %0 gem preuf fqg%ﬁk b %ze%ﬁlna‘hﬁ );ZO Ruet tlrjéa'%é:l H%MFn it
hybri di zesioR JHﬁﬁrfzdz%ﬁ?nh@l‘}f N@aezwcld PRblharpT ﬂb?te@@ tOvdrbewRETpr @6l

mat ched conplenentary target, i.e., with a si to noise ratio at |east

one- HAI f ofdyhrigimation #dishe eiraseayi fmuskeiqased ﬁpb%éssw tEsqyear, Newerorkbati ti ons
I n which @elP@sHL%Ish%!el ”?aﬁﬁﬁ}%'k %8‘3%?%&%(1 k@mhePalTHBELL mméscelh‘a% ins
(] a Si o5&t about

conpl enentary tar 0 noise rdtio that is at

Sx-10x aq1999iGams Prrdst&ts ldﬁiel?mgdat mlfor’dﬁhnvdsmal)ne@m O:xcﬁoranEnglﬁnd IﬁHamasrmtdc hed
target nuclejc acids. [0095 Nucl ci ds r| dize" t hey associ at e,
typi cal | yTiggingd) are-f Bimengnd disgmidi o M&B& frgssat @é?qrétqmmm ty

vel | - chargetepi7Re mUpYSdqPraaf Hihd:ﬁ'l 1AL PA8 lifg

sol vent exc?t usi on, EbHaése ;(t ackigng an (%tl %ﬁmlé&,l&aﬁlﬁior oug g&ogbtl)%g%g '

nucl diSc atetesttlhlybmd qhamﬁcaztmna]fé)mmahdRmbmnclndmgellgonucle@mdwt ensi ve gw de to

t he hybri tjon of .nugcleic i ds | fou n 199 ) Laboratory
Techni qué ghffﬂ %? f 9“%%]§ﬁmll% Oarco %{}F) W@ﬂ‘?éﬁ(@&ﬂ on with Nucleic
Acid Pr 0Q%%lp@éiﬁéntéry%ﬂé‘l@fc@fmd%,whlé:ﬁ/@a[\}élrﬁ(\/i/e(ﬁianplrdo%h@l&ﬁe wslpduegl bﬁatﬂl@n and
the strategy of nucleic acid probe assays," (Elsevier, w York), as well

as in AusobdoutiSantyreothcrmardt iBeYelormaleh withrtehg oBhdpatielhode° (]-lavnésth@nd
Engband, TCREAEETT0EIBF BT A 04 SR T G AT 4 G ST LOUSPERE Pr obes. 2
I R Bpes Soffpri¥d £6 8x RicuLshiat ¥5°C for 15 minutes (see, Sambrook, infi-a for a description
of SSC buffer and other nucleic acid hybridization parameters). Often the high stringency
wash is preceded by a low stringency wash to remove background probe signal. An
example low stringency wash is 2x SSC at 40°C for 15 minutes. In general, a signal to
noise ratio of 5x (or higher) than that observed for an unrelated probe in the particular
25  hybridization assay indicates detection of a specific hybridization.
[0097] After hybridization, unhybridized nucleic acids can be removed by a series of
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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Press, Oxford, England (Hames and Higgins 2) provide details on the
synthesis, | abeling, detection and quantification of DNA and RNA, including
ol i gonuclwot0he®3s370096] An exanpl e of stringent hybri dipgattiseeomeayde t i ons
for hybridization of conplenentary nucl eic acids which have nore than 100
conpl enen0098] ‘ISesigduesyoilizatibh Wagh conditéonS0itt the contoxt of@utlekratidl ot is 50%
formalin with 1ng of heparin at 420C, with the hybrjdi zati on being carried
out over rhyaﬁgl.zawp SPSHpIcatsshchs iy Sotdhsn 2 %‘Pfﬂ%%%gﬁfidé%?éloe%ﬁ?rs%%c% 0.2x SSC
wash at GRAG IRl af®afll LRS! (RIELiFSANP LA onnicAlal Barbfeteds. &5 EkbRG{OR gl SSC
buf f er aﬁ%gof%efanuglé?c acid hy %idization Séﬂaﬁ%tefs)f Oten ttegﬁ?gh

st ri ngenay thwasfbridszapore otaiedeibycids Isdonst iniTgemciyt 9NBs e, andmpWentsaekdr ound

pr obe _si gnal . e le lo t.ringency wash is.2x SSC at 4 for 15

i Ut 8s. WRERerE 2 SrBegi Y SHE ROt SORTISE B o TR ¢ hat
obser ved dng4iriddlyUdf 8lyak@hubBleRORid. NFdrQamplet meltﬁmmg hig@kzs%ﬁhgéht assay

i ndi cates detection of a specific hybridization. [0097] After

hybri di zdtybodizatighaisk weshzedditans, dhechybeidigtionanbwashegonddignpyregradiallgs  of
washes, tg sthingency ol Wich,can . baadl sl oo dsnendiing supon;dhe desired
results. EOM/SF#F [¢] %cy S ingpcoHé?tloﬁs]F%.g., using fig &%l t and

| over  t engeedi@dnd CencehREIEAHE/0% eiGédsing thy coldehtran doagkgesonnsreh b C
hybridization‘sj%nals and hi gh background signals. H gher stringenc

condilfi orfermpaingn thekybaglizagee pr wash), et anrlgpted s¢taiseteaiady Bet. nEar cxampleoser t o
the Tm | : I I I.Gal: | r{ﬁ% ' e specific
si gnal réﬁ%ﬁﬂ?ﬁgg“lggﬁggﬁgg%“§§%?§§?6é¥gﬁﬁ 1@%?%%??“ . E%EX@ER%?ecular

Bi onet hoderidethdimaked thmplomeinastarget with ak88) to] MR8 htis Biat israg kst 5x as
hybri di zat.i on sh conditions” in the context of nuclejc acid hybridization
exper i o tgh 84 B 02&56@68 B R S8 Ot G PRFDR ybrT eRaehHarest-e sequence

dependent;o9¢4)dn Feferd, st%;?ﬁl% oLt o Rlagiix (;%P ¥ighe EBNLR|caR3ANEL 8h%, AN

extensive guide to the bridization of nucleic acids™’s found in Tijssen
(1993p, SWpr #)0xandmbre) Heamsbatabseridyfpir as unklaedipi@be 8t the paeetlahiridizat@ni on

and wash condi tions, can. easily b ter.m ned _enpi.rical | gr. any test

el oo den ngsReRaRioq S eraBe PRTIAOR: ST it gt SHipeM ai 2ot i on
and wash 158Adizhii@NBotwbOLWYRE LA 188 camtsktwash seqdt tvetfondngicgeadual |y
increased (e.g., by increasing tenperature, decreasing salt concentration,

i ncr easi rglatieels sgeng stowhrelimpaatityho.anl/ be nheleicagsis of thermeessohioeentioat i on of

organi c S?E%ﬁ&%ﬁuﬁ%%?u%%mh%ﬁﬁalHQ'hn the hybridization or wash), until a
sel ect ed Bt o1 crT t e A 'S net < For exanpl e, the hybridization and wash

condi20i or9160]eViasthabint tarlitasad sokicidd 3 bpleqlid tdthedBerhnl tnchiipfReit! y
mat ched conpl enmentary target with a signal to noise ratio . that is at |east
5x as (Tyy) for a particular probe. The Ty, is the temperature (under defined ionic strength and pH)
at which 50% of the test sequence hybridizes to a perfectly matched probe. For the
purposes of the present invention, generally, “highly stringent” hybridization and wash
conditions are selected to be about 5°C lower than the T, for the specific sequence at a
25  defined ionic strength and pH (as noted below, highly stringent conditions can also be
referred to in comparative terms). Target sequences that are closely related or identical to
the nucleotide sequence of interest (e.g., “probe”) can be identified under stringent or highly
stringent conditions. Lower stringency conditions are appropriate for sequences that are
less complementary.
30 [0101] “Ultra high-stringency” hybridization and wash conditions are those in which the
stringency of hybridization and wash conditions are increased until the signal to noise ratio
for binding of a probe 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

38



hi gh as that observed for hybridization of the probe to an unmat ched
target. [0099] In general, a signal to noise ratio of at |east 2x (or

hi gher, ewg@.201009333¢ast 5x, 10x, 20k, 50x, 100k, or norePCrhsacwioar97@bser ved
for an unrelated probe in the particular hybridization assay indicates

det ect i ona@kt muckfieadifl mthidhyibbiridizzatd OprobOahégtsuicincoalditins, widsh sighdlito gent
hybri di zat i, on_bet ween ¢ se nces in the context of the present inpvention
i ndi cat esra‘il‘éP%%tﬁ?ﬂéF 9neslea\ﬁ§%t ‘gf?tﬁiaew p magtehad compieneaitary tygget nugleicase isi ¢

aci ds of & heoRiRERhhe Hid¥ENhdQ IR REh I8kl RqRBAVENce Tistings herein.

[ 0100] "6%ryostr|nge%#" coné?tions%are gélgiteg to be equal to the thermal
mel ti ng d0102] o Teerhoringstpagdnit ouhighlyptaigent Fteidizatios (drtveet ewpestatgane (under
defined ioni.g. strength and pH) at _whi ch 50% of the test..sequenc bri di zes
Lo & Ser 100 R oD AR subiioy nRabhizR sead gt ke oaSaHE vaNt | on
gener al | YincrelNeald ¥., 8% ﬁﬂcﬁ&eﬁtg"terhgfé}aﬂu%, 8Bt ANR cHASHHaReHifdeRfar €

sel ected to be about” 50C | ower than the Tm for the specific sequence at a

def i ned idstrirgens coragytrdticarandn ifereasigt thel conwicniation ajlokganst solvegéemsuadbiandi t i ons
can al so be refertr tQ in conparative. .ter . . Jarget., sequenc that are
P osal y Bl h e bl e STBRL ALY et EisPiRlsc S8R RAERRE TG0 BT

"probe") wampheticdgbtitizhtsh amidesshsohdiigeNire @radibGhlnr@tbéd wigeatpraendi ti ons.
Lower stringency conditions are appropriate for sequences that are |ess
conpl18nerfoamyising®ng o} mogs pelynyalestids sequenedt@f thaiphentenz &g sRIUSRES Rash
condi tions,: I i i h i at en

condi t1 ont e gubRRgol M bR Rle RO HOLL 3SR RS 4
probe to 8- pE3fd SHQYIDRACE hadsidusploedaT2aoySEQIDaNOny edsedues 8841062 sf BEQI east

10x as high as that qQbserved for hvbridization to any unmatched tar get

aucl of ¢ 4B §E:S %darﬁaévew&égéﬁzgaéﬁégm 189:55%54089%@1%11@%9 Peelfngef such
conditio ] I i ratd - L that of the
perfectlGéﬂ%%%ﬁggﬁgg#%?gﬁgﬁgggghﬁgﬁégﬁbﬁhcngﬁguggﬁgg%gaghi k%%&%?nd to the

pr obd Sundempuisingankiogmos¢ nidkgenciyl scqredidsi awnsbscfj0d02] sclevtaderan thase ggen
stringent, or. highly stringent hybrjdj.zati on (or, even re.stringent ..
S L e e e L s
are gradupliliyat 185% 2288d dpBiofally 3 100088k BIMLRITRS hahUk @hat @BSI-eRSopg sal t
concentrati on, anreaS|n%@detergent concentration and/or increasing the
concent r dtybodizatioreighnpobs de venimatchestiaress (o Hr avpetyaec]edtide semichgdr i di zat i on

or wash), until a selected set of criteria arﬁcgg%bnﬁ%&)exa e, the

L 2 lcomprising ng or more sequences or Subsequences § Wil INtienza
hybrldlzéil noaRd Mas i oConditions are‘bra ual'1y i nereased unttt-a pr obe

conprisi ngq@hecrestRE i MOy duabaes bl Sapusaniest tt tikefifitvedndwt, €. 9.,
sequences or uni que subsequences selected fromthose given herein (e.g.,
SEQ | D Naomplementary polyngglegfigessequences thereof), as desired.

[0103] Using the polynucleotides of the invention, or subsequences thereof, novel target
nucleic acids can be obtained; such target nucleic acids are also a feature of the invention.
For example, such target nucleic acids include sequences that hybridize under stringent

25  conditions to a unique oligonucleotide probe corresponding to any of the polynucleotides of
the invention, e.g., 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).
[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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89- 1063 of SEQ ID NGO 1, residues 1064-1729 of SEQ ID NGO 1, residues 88-1062
of SEQID NGO 5 and residues 1063-1728 of SEQ ID NO 5) and/or conpl enentary
pol ynucl es0i2d®/®8ét3dences, binds to a perfectly nmatched ®owplSeomeezry tar get
(again, a nucleic acid conprising one or nore nucleic acid sequences or
subsequerndgsasthhtastiseded faamyblidzetigi toany hemaiched taggd hucloitkrige Thar y

pol ynucl eoti de sequences thereaf), with a signal to noise ratio that s at

| east ZX_W&%@?%&%M}H %ps T on e labgl ugqsian the ClaypRYassay Rigglt “tsﬁ%ﬁt?%i;er ved
for hybridiAathaRc Ubel, RGaRbORR bR lor WUMLC et i AhEEEI(RidhwhicR hybridizes

pol ynucl eoti de sequence conpri sing one or nore sequences or subgequences
sel ect ed th agmotcnowar suchlcorditians eqtherigs presenttio nf pubdst onahtlabasethsuch as

GenBank at the ti f filing, and/ or canpl.enent .pol ynucl eot i de
sequencedertrenphedtonpbnPdin ORI TR RHG s TS B PR PESITaasd ¢ ne
i nvent i onyjr2G1tHURSE IWRBERS bhekiBR! and @V 8lso @ @) oMUE iRicati@ei ds can be
obt ai ned; such target nucleic acids are also a feature of the invention.

For exandP&05]Nedheie agigethahde hefihybadizd$o pavblatiths ugderuenmgsst eonditiony bicisillz e
under strjngent .conditions to a unigue.gljgonucleotide probe .corresponding
o any " or* PREMsAF JRHLEUG e S Be b iOLIEY BiSooB Yy ARG AR5

7, resi dugss 8&ui)63.,afheBEQobPolOnisleicasiddy ettt &l FROmatin®ELddanNC: 1,

resi dues 88-1062 of SES I D NO 5 and residues 1063-1728 of SEQ ID NG 5).
[01040 Siderenaracy, PeaBediy dhegencligepde. of stringency can be determined by
gradual ly increasing the hybridization and/or wash conditions of the

rel evant hybridi zati on assay. For exanple, those in which the stringency of
hybri di zg01@6] @AodingalslintagemsistandrBxpasssion b€ Beasadculew ofl Infehsst si gnal t o noi se
ratio for_binding of the probe to the perfectly matched caonpl enentar

tar get ndef‘é?ch%rag toxts which dgcribe anelccatix Diclesodl {ERARITU YEDOME APRERBICas h gh

as that qheesyedat iR bilhR UM Ao ATPLHRRAARY Rle IHALA BerdEi ds-

The particular signal wll depend on the | used I n the rel evant "assay,
e.g.,l5a fanddieseednGuidabeMolauto ChonimeT edhniduabdVicthads indingmmploge vobhived , or

conai t1 o2 A B e 35 el CPLERRG) b FoaiCe BprBREM R, 1

per f ect | YL dbBE£EQ MARAPERMEAN VY. 1 &, 8td SWH S &bSCL £bok oS TE1d Shr Tgnd to the
probe under uItra-uItra-hlgh strln%ency conditions and are al so features of

t he i nverifdrber, Neo19&k, B €Pambiobl9 and&iurgnt RiotodeisuniMieleeulardBiekogti, BtMer
under strjn t .conditions e still. substant, all L.dent j | . if the

o ent | el B0 CARR A SoRb LR RENAR IRy bon GRERL bSiswes " Do cur s,
e. 9. ,20whexssacieepynofand Johicheic§ Sasomk, k. k@l @aentsd thebuigh 00BN AusIbROYRN

degeneragy permtted _by the genetic code.
hese texts describe’mutagenesis, the use of vectors, promoters and many other relevant

topics related to, e.g., the generation of HA and/or NA molecules, etc.
[0108] Various types of mutagenesis are optionally used in the present invention, e.g., to
produce and/or isolate, e.g., novel or newly isolated HA and/or NA molecules and/or to
25  further modify/mutate the polypeptides (e.g., HA and NA molecules as in 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) of the invention. They include
but are not limited to site-directed, random point mutagenesis, homologous recombination
(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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[0106] C oni ng, Mitagenesis and Expression of Bionol ecules of |nterest
[0107] Ceneral texts which describe nol ecul ar biol ogical techniques, which
are appl iwakbw/wssrhe present invention, such as cl oni n@CTise@io22970 cel |
culture and the Iike, include Berger and Kimel, Guide to Mdl ecul ar C oning
Techni quaspailyahé ddxslﬂden I\Emtzgmm,g:yg vmivullvmglcﬁl&nﬁcca@tﬁl@irﬁctﬂleslso inchgled i15die

Di ego, CA (Berger); Sanbrook , Mol ecul ar on A Laboratory
Manual (&reﬁeﬁwnyent\?& In gngem 1@%?}%@%%%@ h?a%l&ieggodrlsnowedn IRRHQTHRf

Har bor, NG, Bl o%g&m %n%%fﬁﬂ[eo&kalt)erea%q nﬁ%été&ﬂ&tuﬁ'ilgtog&%ﬁg h{blé\élale%#' ar
Biology , F.M Ausubel et al., eds., Current Proto a“joint venture
bet ween Gegemec,Batpdnshtagpasens iphyesal proyerticandystalstruvitkeyr the 8bas, | nc.

(suppl_e hr ough 2002), (" Ausubel " These, texts descri be ta ene3|s
el bde Gt 2o e R faig ot abe Tt OGRS 5 B ans o

e. 9., the&gepRdublutdhs Hﬁd@@i@f&&es%emﬁﬁﬂbl &ebeBlf al. [I@Jt@l%]BlMﬁEhﬂUl@g\x ypes
of nutagenesis are optionally used in the present invention, e.g.

produce alfet6r460s@Pét)eLing, ega , Argredches tOn@WanSgﬁnailecM-weaﬂd%ouilA

nol ecul es,.and/ o t.her / 1 at t he p HA and NA
ol een e BB sd: 4T ART1IPA Dt Wb b AR NARER) 5%ty Prgageis®
resi dues 13f:-rb6gh&phSRibdde Motidd, KRSl 8% EioB03 63 3BEQIHE); N G.orpndd, 1.
resi dues 341-562 of SEQ ID NO@%ﬁ of the invention. They incl ude but are not

li mi t18d tReseine Nuglpie draidscResy 2gn d-H 61 990):nlit Bendemaer Ruruiccld8udd

torpl at o220 SO Pl il B AARRERI B DR E8hen 0 ﬁ"”’h”?md fied
DNA nut adgineshisaloggut: agb}ﬂéS(B)%;IBhgs qaxbpﬁﬂttcduﬁbfﬁ)(eﬂ%&@oﬂrwitmw DREl-binding
i e T T R
restrict ' %{z@%ﬁ a@?)e?b]@i‘ FOLLARENEHh s eﬁ%ﬂ%ﬁé’z%s% vl ®ycgene

synt hesi s eakrepair, and the Mut agenesi s, €.Q.,
i nvollgi nM 16: 608N6DPUCHISR); iKgambisg al. nbiprded! dmydvée ipnésentactionsant i on.

I n one enbodi nent nesi s .can  be own i nf.ornation of the
it or'sl Ty RO el R G od Y Bt s ke 6 SR T BB PR ng
nol ecul e, Nl madsqeeg%mm @ 988)e BEl@insR ARAKILS NS, TRHY. s?whﬁz@}zs Qﬁ&@e;frws%ofa
crystal structure or the |ike. [0109] The above texts and exanples found

herein dwaefcwéhq ireuleunir g dediie eed aienvedginensgudnénetraicleotiilqgindinglireiain ons (and
reference agh utczn()jl%ucm%nc}ds I%sqgg%%%l-m (WU?% Wk & I ?t ?ghg)ggngg%aSeskﬁaﬁSG 460

(2001); Ling enesi 8. 'an over vi ew,

Bi oclrem aﬂzéﬁﬂborothﬁatelﬁc&eli b8 icldoalie dptcred mutddeh GONNELEAtHIR 1 6:601-802
random nut agenesi s using the phosphor ot hi oate met hod, Methods Ml Bi ol
57: 369- 37149 %@g%)e,rs qt al., Nrandoyieile clepvagepi ghawhoriepdieconisinigs RAE B3, 3067-8

(1995) 5 W BionSwitStS TR R ML RasE th%%ges%;lce 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,

41



(1994); Arnold, Protein engineeringfor unusual environnments, Current

Opi nion in Biotechnol ogy 4:450-455 (1993); Bass et al., Mutant Trp

repr essorwowntonIss® DNA- bi ndi ng specificities, Science PCINRIQ0VDED7E 1988) ;
Fritz et al., digonucleotide-directed construction of nutations: a gapped
dupl ex DNWigumaekondedindihibditubinyavalttireak epal i plusinfiis\of Es @hertialcoci ds Res

16: 6987- 692%1 1988); Kraner et al., lnproved enzymati c in vi E ro reactions
in the gdppedl@tpiex ’élﬁﬁg%élﬁ’ﬁléiélgﬁg%ﬁﬂéé%gééd§3ﬂ”%€’ﬂ%]d 1980kt r uct i on
of nut at 'I@eﬂ{%mag@:‘@ Eﬁ{s{e‘{iﬁ 1%t of /4 9r7ct{olz9e%%nuc§3!§@ﬂfﬁf / @%%\5}%9)5 ana, Total

synt hesi s and éxpression of a genefor the a-subunit of € rod outer
segnent guasphveomhivclepvipestsl indippgcpiot eiokigbrucaidacinyted NuedgeAeiid Nueks 14:

6361- 6372, (.1988): r | . -T onucl eases, i hosphor.ot hi .oat e- based
o T sos A RR - SRATSRoE iRk midisde TR OB oE e - R 810 Ko g,
Sayers ety@ilizindtieaRFs PRSI & seb8BNATIIOf RAOR BT BhAIAORI R 4¢90b R [YSAEDNA by

reaction with restriction endonucl eases in the presence of et hidi um brom de,
(1988) NURdistawi & Shewls, SipareSogamil dpplicatiersrof in wpranedgenesis, Science 229:1193-

ol i gonucl i.de=dir ected t agenesi i 3 vector Met hods i nzynol
O5a 0 Bas. ZRAlBSs LRl S TH AS R D e I N gl S P P BT I
mut at i onsye¥ions, JaRPAGidd Rk €3: JAYA. 4448 hads; GiunER2Nel al 1 D4igdhid-lec3foié- i e98d) ;

Kunkel , The efficiency of oligonucleotide directed mitagenesis, in Nucleic
Aci dd0& Ntraganesis bRGETesAl¢ hrisqug genepynigads. Nucl Agids Bepl3: 399-3318pr i nger

ot ag _ ity MR = : ge!

ot aganesy & Ui KR kit B€leaiicRprein PRI ARE SR LB ol ro0gE ! 33

( 19ﬁ7é; Zabt N?tl &cSFijhUS&l 829?%_83&92@(0985% Shlﬁthgbaedtr@umia@e?eﬁi, ?néld{[scls;dl;b\ (ﬁ?fdee at
thod usjn WO Ol 1 _ gonucl eot] de pri rs a singlestran e at e,

Wét hods i 19-BiztAmbl 254! 2320y .88 T(hfgfse/yr?p’@éﬁ%??i@%%ﬂdif%& im%{g@'ﬁggi s,

81 ochem LZshle feuliibI8B)epaFORLRAADRAIRNCIG SRR KOTS. ,87&&?1%{8 %1;9_%53 Ryt got | des

to generate | arge ns, Nucl Acids Res I4: 5 115
Mandddéki ,ab, Mgoraped gaterateondif végted aodbliéested amditione akhigk paijnericn uphasm ds of

Escherichi,a coli: .a_ nmethodf Lt e- cific, I P | Acad Sci
e o it P PRl 1 SRR T M RSERTR P el ML Ao
endonucl e@d‘a@et%utbgéﬁ_e@z@.\/@fg?’i&\énm&%9&'ﬁr%‘éﬁér@ﬁ5ﬁ0)_@9191%%% BN ribAsSardephdcat i on
to oligonucl eotide-directed nmutagenesis, Nucl Acids Res 14: 9679-9698
(1986) ; Wk, Lane 341315-3 240 b4 anS et chyld lég enprydvib b YA apprioackstoabi | i zi ng
the transi;tion,state,.of subtilisin, Phil Jrans.R $0C;4. 17 15-423
(1586) - Bt b f BGiBh e LR Byrisdlon N LGOS BT 3%} O3t (ot

mut agenesiamebel 40N Peind ABsnkark R Repdi2 W 188)9-88a¢1084); Blanibliar,ct hiloaved

ol i gonucl eotide site-directed nutagenesis usingM 3 vectors, Nucl Acids Res

13:  4431-44thasis aigBelpningolh §8rg cading/oghe rilymigisatscy MerqimedciRnce dL &d 299
1301 (1984); Zoller & Smith, Oligonucleotide-directed mutagenesis of DNA fragments
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, ¢.g., for use in mutagenesis of the present invention, ¢.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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mut agenesi s by mcroscale 'shot-gun 'gene synthesis, Nucl Acids Res 13:
3305-3316 (1985); Kunkel, Rapid and efficient site-specific nutagenesis

wi t hout pwerrotygesss7sel ection, Proc Natl Acad Sci USA 82P438/S4@8/0¢20985) ;
Smith, In vitro nutagenesis, Ann Rev Genet 19:423-462(1985); Taylor et al.,
The use afspigm;ﬂmwmettéﬂ gaﬁtl&stmd laf dedDA inMN¢eghimi CdnDawvastozatrak, Neeleici ons to
prepare nj cked Nucl S. Res 13: 8749-8764 (1985); Taylor et al., The
rapid geﬁ%ﬁgﬁ%lgﬁlé?ﬁé%&é’lgébtl de-directed nutations at highfrequency

using ph 0[§ Pf'ﬂ rlﬁtaﬁﬂl@iaﬁ SesOinfly 88l %u%&ﬁﬂ de 06 88 c e ln?’ sta@c?a@é oRICRA R85 )

Vel ls et ., Cassette mutagenes an ef i ci ent nethodfor generation of
mul t i pI e amutoﬁ'awanstyanf comfricned seintces sucBeael 13AVIRIdrs- Ga8fi¢d B84gent Kompemry et

const Puct BT R RO HE) AL Cast SRS QB0 (KPP Eregioo et
M snat Ch ]B@jﬁ’@'s@en %U(W&)& sdgbR@8)) corhkf‘me%n ?échﬁd)logleg-mcatAFﬁMﬁH@es' s and

cloning of "a gene codingfor the ri bonuc ease S protein, Science 22 1299-

1301 (1982)) amklonpmsy ot&eISrrﬂmmlarm Pgiiigs hedbanthedigh p@mb@wsmm aylsressirem ehy

DNAfragrre ts clon 1983);
on vob 1 aya SRS Sobtbe s A4GEh oo LR R 4 B RIS N R e R R DR s o
vectors: medetd, . gmwwm)m@r&ﬁ&bcoﬂoosmBﬂ)rﬁ@tﬁcanmtdp(@qm)ctal@s @thegdi nt

mut ations in any DNAfragnent, Nucl Acids Res 10:6487- 6500 (1982)

Addi tlilondpcdetdinpy eficitany of the above methods can be found in Methods in
Enzynol iﬂﬁr i

t roubl e- ﬁﬂ(i)ot i n%%g?sowiélﬁ%ﬁ%&l%ﬁso\? g%?e(r% lﬁg ﬁ?mst ldgl%{aéﬂéi So:}gﬂﬁ%r%néorﬂé}%ﬂ% ¢ HA

expr essi amd/oamtNA ﬁtoﬂ@nlerrﬁtolﬂmd@olyﬁaeﬂtﬂdé]anﬂlolrgolyumtlemitdedﬁshe mvglt],onfag SEQ in

ands o NATTDSESFQIBIROT e, #ofs e o0 SHOTh Wetreies kbl ™
synt hesi zq) #)AM §3Hclitya0ALTEHNG SE) D NS Lhd - ANARE 1HERFPRASAEiH e

triester hod descri by Beaucage and Caruthers, Tetrahedron Letts
22(20y: 1890-51 863 c¢lbosd yeretigalyusighgerd (agt, oraifednesly tt‘ah@sceziecvr tramsfediedr i bed

i n Needham VanDevant et al.., Nycleic Acids Res 6159- 6168 1984)
[0101] 1V RRRRT G dEafioy MAY i n i et et CaRTES AEEHHH o

st andar d e%fé@glsﬁv&dt@mmyve@ffor BarVBY, it Sk a bl cC KB HEHnPbf S ugrﬁﬁsabw@ﬁh@sa The
Mdland Certified Reagent Conpany (ntrc Ilgos(dot)co , The Great Anerican
Gene Conparw, § takad dotyngelaetdcdor § @Q;mgat Getid¢.n€he vectors are introduced
(www\( dot ).expr.ess dot eron Tech oI 0 Al a and
many ot hers. el %q‘g‘ﬁ Y, Or%ﬂmase Satpast et ?glsC?“cdé %Cﬁ(" 3 a“ong‘eégﬁl)é’én from
any Qb a ¢rali Bby Nafl A&erS@ESTSASS,ZQ b8 26108y, indfodeni b x(lﬁvatdt@l@l Iggl@belocity

k cnet (dot)co Bi opr oducts, |nc dot ) hti bj o( dot ., BMA
Bl Iomn’;%l cd 1sgp?yen¥)@tlkn joy sg:ag%argvl}%s W@Eh tge nuclglvcwa\{\évl(d elth)er Wllthlln tl(le rnazrlx 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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Inc., and many others . [0112] The present invention also relates to host
cells and organi sns conprising a HA and/or NA nol ecul e or other pol ypeptide
and/ or poworranmasrde of the invention, e.g., SEQ | D NOBCTSEQWMMND 1, 3,
5, 7, residues 89-1063 of SEQ ID NGO 1, residues 1064-1729 of SEQ ID NO 1,
resi dues #88; QDGRcE™ Bl Qikkd)) Fhaindlateisdindysifitd pBshiRErothebBEQ@HD NO 5. Host
cells are genetically engi eered-ée.g. transforned, . transduced or

t ransf ectr@%r)lpwtﬁﬁ tq W@detg?@l%srm hiused qeampicaieclinar mgoparigkintg slated anpl e,
a cl oni NG, UREd BinfREt & afiSe. CPpdidl V%&st%ronta};h@aﬁé@ﬁlgt%n r{ralﬁﬁlati(f)r? r exff’mpl €,
in the formof a plasmd, a bacterium a virus, a naked pol ynucl eotide, or
a conj ugatmangotsy tramsceptiodad tTnslatiec intaioarsequances dud pebmonttre usshll fer and/ or

m croqQrgani sns b t andar d t hods .i ncl udi l.ect.roporation (see,, From et
OO St onath R SR B BBy s S if GRS BASR bt or o,
hi gh vel %h{pﬁs@%;éﬂeiri%te&ﬁre@ﬁ&?&d's%t{e@ @oﬁinﬁfg’dt l|caRBdcl iRl @R ndénk Reriniftdruc! ei ¢

acid either wthin the matrix of small beads or particles, or on the
surface (Siednge.eequnees amiftieg Bplicativn-of 3hq qaagrie)in cHaryes, ospigbrokes. and

Ausubel rovide VAri e f appropriate transformati qon t hpds. .. See,
Shouas! [ R CE, Sl b ads Phng R RERRE hBHEr PR PRE TSR A1l RIS

aci ds i ntgstome! &ct@dls fekhitabdy Pr adpticatal d idRdyradbn WhproRargaRs, kakasedsidt t he
present invention. These include: fusion of the recipient cells with

bact dPi alopgppalbphaiist Seee Gilimpmfnymith ok :81e(1829)% Bebers: coH,;, Nstuspe28i13d

bonbar dnmen aqd, J1.nf [ i v 5. I | s can be
used t o Qe VF SRR R Sl KL pUtR R o RSy BRELEL SAnbEBk F Tl

i nvent i orBerddreablagbral.i A catabogye ofvBattorid el Phasdophagestusefup Fasinndisz i t hi n t he
bacteria canﬁgf i sol at ed %a variety of nethods known i

i nst ance, DTSR Sdk)Y ThaAddd ifonlheaA b6 asalgeugofiBacterig,and B3
avai | abl Ly fohfatd l{gs mirds | : g .g.,
EasyPr epf(t16 ,) %&g&io%ra!e&fs%ﬂugg%%fﬁ b?r%?n Phar n%%@ég%ﬁﬁg? %%ﬁgocgé??%}t fa(% ean(tnm,
f r omlSt r acagemamgacldnin@ang pthe( aspect vdmolicalye hivlogyhmdivadérdying thendttipalr i f i ed

plasm ds are.then further ni puyl at e uce ot her plasm ds .used to

Pr anet eotcobRAMEag Amuss fuPgrea e bl ufed i N SECn EGRNT ¢y
Typi cal veed@ifie ARR@hBIKANE! SR, laBsy aNtirthbangtdt LRultvekimheablchces
transcription and translation initiation sequences, and pronoters useful

for regulherdioarcoflustiaécdesbore gxthe seasonichecopring ipraduation efrigBucrgacites raci d. The
vectors o\patcéiogsaalmldyhé:oe 1rrelilcsetsac e@%relire(i:n expressi on cassettes containing at

| east one’l naepen(}en erm nator sequence, sequences permtting replication
of the cassette in eukaryotes, or prokaryotes, or both, (e.g., shuttle

vectors) and sel ection markers for both prokaryotic and eukaryotic
Polypeptide Production and Recovery

a atal

[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, ¢.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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systens. Vectors are suitable for replication and integration in

pr okaryotes, eukaryotes, or optionally both. See, Gliman & Smth, Gene

8: 81 (19M9p20RRA198337s, et al, Nature . 328:731 (1987); Seomaisedeo/ 2879 et
al., Protein Expr Purif 6435 :10 (1995); Ausubel, Sanbrook, Berger {all
supra) . ﬁood:ﬁjepﬁ@@pted@dt oBactiavémioaran Baatiksddopltagescpaseihy thd miymipadt figm s
provi ded ATCC, e.g., The CC Cat al ogue of Bact eri a and

Bact er i Oﬁh%.@%l (Ifgfg%) Slm&lp%t@tpogxpeptl%gﬁ jT1 B%Pﬁl%lh’éd’PBW% lyeexprested ode t i onal
basi ¢ prqeRdufss Jna é&%ﬁ&?ﬂhﬂgg g Gg?‘HS& ANEN AR %es%r @%n?&ftﬁ ar

bi ol ogy and underlying theoreti con5| erations are also found i1 n Watson
et al. (1B&R)f, Reconimpnsing fiDivh SetomscbriEok tiko)onSeé et suiface Bimd rntlodid@ootkes, NY.

See, abov, Furt he ctors eful with the sequences herein are

il usgr atﬁ’ﬁhﬁg%%aéelalr?o T‘?éu@%ﬁ% AEBHYEr ni ng production of influenza virus
for vaccijpess %rés@&i pa§SIpaasEEnYetrechveRAra4H Purifed wbeRtEdsLiRIAGEEt i on and
Recovery [01 Fol | ow ng transductl on of a Suitable host cell line or
strain arrgltgresy inppf ¢ hemhersaf neetheds wall knovapiprtopait.dedudiag kmdemsim yulfathe
sel ect ed d%eal @Félglt%tpdg%m@gff¥ c?gg anlioo I artc%tlrrean%al(l € gl&%;mflt.o% e at ure shift

or chem cal Vdred” ror perlod. In

sone eanﬂlbmsuulase&ﬁedrﬁatsgta?w m@@bh@lﬁc Rit@detidn cheorflatog@phiA aam{wr NA
pol ypeptl de as in a secreted fusion protein form etc., is _then recovered

f r omOhe chromalpgraphsaicum using @Il thelragiae reviens knpwn toiBossakilled i thegwb ai n| ng
a HA and/g I o] :
ALt or nat 10RGMBaRRHARERG AR, ohd ol R ety LR O A
]E)hy f |h cal wed, cabelaiimal inrmaqﬁeting{ndnﬁgﬂaﬁ@som the ngtme pfteelﬁx tAfignc hagllqieaﬁonﬁdlcfeor

ur er purl I.caltl on ar I C Or e S npl oye I N expressi on
of proteil Wé“‘I:%IHOIB‘étO&fa@ nE@ bgfanabff%ﬂ Wétpﬁeﬁcatmc@m& addition
freeze-t NgwmOuRki s nde@heRh QRariffG0 gﬂﬂlﬁ@énoﬁh%m'apéﬁwel@km@npffhe GR! |

| ysing agents, or other nethdds are wel | know to those skilled in
t he dbt. iAdddingongl thpse ssefdrth imxX§andawi (M99 Bidscan A Pidepnd, Weegdmide pr oduct

oL R Rl L ST RS Vi BRSPS

optional Iy9 mq&@@mqvfowaslsmnhb@wmﬁ@nmsg sIeMamsnad Anes(1069)9. . by
having HA and/or NA nolecules (or fragments t hereof, e.g., conpri'si ng

fusi on priipimBurificatipe Appliedtions; A Reactiedl A pproach dRLirerd abPxfasdPeford.et c.  Such
ggl lr ch‘{/gEr % alg‘raslrjairn SAnmcalE f’ro‘ta’eln B ta{tl%ﬂ Métg 5]A IEX tlcaf ge Broelgh %ﬁ??%elas‘g %ta nt(;gp
of mephodsxferd, bxlfdﬁﬁy\ﬂnglﬁlnd I8e08st(1993) PhrotdinRiridicamsti: Pinsipldsahé Paicties Sanol

precipitation, acid extraction, anion or cation exchange chr omat olgr aphy,
Edition Springer Verlag, NY; Janson and Ryden (1998) Protein Purification: Principles

High Resolution Methods and Applications, Second Edition Wiley-VCH, NY; and Walker
(1998) Protein Protocols on CD-ROM Humana Press, NJ.

[0116] When the expressed polypeptides of the invention are produced in viruses, the

25  viruses are typically recovered from the culture medium, in which infected (transfected)
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, ¢.g., between 10 and 30 minutes. Optionally, the
clarified medium supernatant is then centrifuged to pellet the influenza viruses, e.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-HCL; 0.15 M NaCl; 0.0001 M EDTA) or
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phosphocel | ul ose chromat ography, hydrophobic interaction chromatography,
affinity chromatography (e.g., using any of the taggi ng systens known to

t hose skiwbDedioioe3i3ne art), hydroxyl apatite chronat ogr aplgT/Gsaelolozzsre n
chromat ography. Protein refolding steps can be used, as desired, in

conpl et i nosysinatd igiffeadd mhne(PB$1)eat Rl L4 ahproheis Bonddngated bi gongyigrdradicrnce
liquid chro t ra hy (HPLC) can be enpl oyed in the flpgl purification
steps. |rf°8d 18H Ofléu?fﬁ%e (08Y et ert RSP TRE R V7 1) Eftgercﬁontmuous
purifi catd.Qp. @5&8@? % eaé’ﬁﬁlrdsegpﬁ\f&t b@tv&k@ﬁ"l@‘% andi6094 ﬁﬁ%ﬂtgn"/@s s, afhrose set
forth in San ana (199 Bi oseparation of Proteins , Academc PPess I nc.
and Bol | ayitelle a1The gm@@ﬁ)s dre otngiiifughbetrrospsed, 2nd fédi mmqrsuﬂﬁdleayfchnthswrwvés

Wal ker, 996 e Protei.n Protocols Handbook Humpna Press, ris and
Angal 5( 1980 MSPBTEHOBIHT PECALS B RSB P A FHEOR. BPLE TRt RssialEch | AL
Press at @Qxindrial £ppliekttbns! Eﬂﬁisﬂ@@lutrld@écf frSm ABAki HNGFAdichis Q8iR B Zbrlickhe@idon
Met hods: A Practi cal Approac | RL Press at Oxford, Oxford, England; Scopes
(1993) Prrotoe ppe%lflg i eoatinems nlmﬁen cé\%illtwahdﬂlalhrsaéﬁql@é t@eeidEane Df)ﬁrkllSpr i nger
ver | ag, ﬁl 29 re ar%lo c%elnﬂli NZza Pruse t%{tn sPuE:II IrecgtI 20N 1dP ! nCI les, Hgh
Resol uti on Of&}% AE e Rppl Ircatio % COnE Ra ok AW %V ; and

Vil ker (m&&ing%f OV@dcmeBwtz@@wnslmlcﬁ&s&Qﬂ AR AT Ritesok, offlﬂﬂudn@é-ﬂsﬁ]%\ﬂl\hen the

expressed po pepti des of the i nvention are produced in viruses, the
vi rudés a¥deé: Nf}pfpem 41y(198%%#@@1%65@9‘%%@2%1{1%8@ée%édmms o asgeh i nfect ed

(transfece (ﬂt)raﬁ )i cBﬁ‘é/rF ﬁsﬂﬁe& ds, TNBb&fﬁtﬂaggle% Hﬁ%mgﬁ%&‘ﬁ}ddﬁﬁ%@f fied
prior to’‘c ncen ration uenz

ul trafil tVakinenpp aldlslerspt athmmecb@tatesu Patend Iﬂatfe69m%7ellﬁtiémd thaeecovered
centrifugation. For exanple, ude nediumfrominfected cultures can first
be cl ari filBgesspndsntared gy |Coﬁl ta@ pregenge of sespscavephatgelugimaie (Ship as a
sufficien abtﬂ [emove cell debris and other large particulate matter, e.g.,
bet ween 1 5 30 mnutes. Optionally, the clarified nmedium supernat ant is
t hen 16e nt[onﬂnpzeltthrhﬂwpgl kell-fich @ahsttibtienzanstitionsgsteme cgh be ahpldbSeddbradge f or
approximately 3-5 hours, Foll qw ng resuspensi on of the virus pellet in an
appr opr i ao PSH‘T@f‘ércon?ﬂléWgé’él agirpo Q¢ d BAURNEE QTSUPRgAUCTTE P 8- NRSSCAUSNERI01 M
EDTA) or pg{% P,

concentra d%lggﬁég{?ftsy ﬁggﬁﬁe?l?qégh@?’ r%gdelll? %_'(1)% 3%?1%5%9&?@ 620§351dues/<) or
pot assi uri4tl rrodtSEQ H]DMO ZL,O%lduﬂ ItohE40 afQ Hoolis 6 omdsteduay3ddiséitos SE€ g., a

sucr ose jent bet 2% 0%, i n four b St eps, are The
o ad ent SO0 or Bt e Btk P gt ShauSis OB THERTIAN fr T ERIDRISt he

Vi rusgs teE@ oM ate 7l RERue 8’9 §063|&§mﬂ)f1\@ 1] RSAUE We4AeLR8EDVE Y, and
for nmost |arge-scal e comrerci al dﬁ(gl ications, virus is elutriated from

densi ty d¥Qdi eastdics88-ng6RoZDFAID tﬁa@a%@%ﬂ@@-@ﬁ&aﬁﬂr@ IPANQ@@ntA nuous

mode.  Ad dr{utnllb%p 8‘% su tajé)lael 11|1 %ltrsoutfra]lcnlsgrllp 1notn a{[ q tlglﬂlslgtef\onosny%te%{s a%e( Icolrilmermally 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  Garland 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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t hrough the preparation of influenza viruses fromtissue culture are
provided, e.g., in Furm nger. Vaccine Production, in N cholson et al.

(eds.) TewOkowk9sd3d7l nfl uenza pp. 324- 332; Merten et al PCTASAEP/OR29@uUCt i on
of influenza virus in cell culturesfor vaccine preparation, in Cohen &
Shafferman (eds.) Novel Strategies in Design and Production of Vaccines pp.
141- 151, an Unlted Stg{es Patent No. 5,690,937. If desired, the recovered
viruses A4Adifgd dypadicits - 800C in the presence of

sucr ose- pjPfg ?esgé&‘ﬁ(ﬁ%ﬁdésiﬁ@le B cftici @Rl cloht%ﬁf or{eoo]r n;lJr]: nﬁ‘dﬁﬁédnaﬁﬁlhg ely,
cell-free transcription ansl at1on systens can npl oyed to produce

pol ypept iadas. (Tchﬁrprassmq@g)f am dafnddnamiaciadids equbermb/amagm]issmcfuemmpdﬂ, (2e.g., the

sequences gi ven rein such as : i dues 16- 340 of
SE0 T B N e e Be e T e S i sl RS BB BT

NG 6, andp&esdithissly Mﬁdé@t@ré@% sﬁ%@t& QtMﬁnn&icuﬁEFé?g%dHYedt he eﬂ%ﬁl@uéﬂ eotide
sequences of the |nvent|on

resi dues twslmwll@forSE@tr@sN@onallyr@smém@@nﬂmmn mrmlgctmn ©EQ Nmnmi 1

resi dues 6 residues 1063-172

nunber of® q%cosol ﬁ?n a Iﬁ%/gustf%w lfs G %Preésﬁo%l&n'f‘r?%lﬁisli‘n ‘f‘el@#’r ¥ 1ﬁ 't\’léior e
connerC|a®hmﬁayﬁhm@uh% VﬁlggﬁgmﬁbnpU|de toin vitro transcrlptlon and
translatlon(ﬁrotocols is found in Tyms (1995) In vitro Transcrlptlon and
Tr andPat i [BR2Breslisiting aempigof e madsiiedamiap apiddndyde aslygaylawd armp|agided

Publ i shi C

t her eof QﬁmﬁN%dahﬁé%%%%g@g@ﬁ%b%h@?gr%€&§2g+%gg@%ﬂggé?gﬁﬁmﬁfﬁgﬁg%gﬁb%gduced
manual | y asetybyedrshing aeid, auiaybatcanspsicrimn Phy- ;zlllated(atmmemld debisymglixesdi s u5| ng

sol i d- phase tec nlques se St ewa (1969) Sol Phase Pept j
Synt hesi STWRP RFigehemid %’ §§?’FHF3P§ﬁtﬁr %@g P%EW#?t?‘? gngho pcy 9’6‘1‘35 ﬁA soked SSOC
85: 2149- 20,543 aciEXRI68] f?emﬁyacger g@ﬁ&%wgt ﬁgﬁg&%&d& dihe ofgm d @&w@hﬁﬁ%st ens

431A Peptide Synthesizer “( Cty, I f desire
subsdquenmﬁsmcanﬂm@wchahnuabmygwyﬂbmesﬁ%@ﬂnshpamdﬂhmypnaﬁdﬂnmnmumgd:using

SRR I M R SRt K v Rt Ry

nodi fi ed @BEiRELs 3G ICAS-ROM T RHASERGE TelvafaDEy f i ed ami no aci ds can be
advant ageous in, for exanple, (a) increasing polypeptide serumhalf-life,

(b) redu0|ng/|ncrea5|ng pol ypepti de antigenicity, (c) increasing
polypepthqmonfgo gf stability, etc. Amno acid(s) are nodified, for
exanpl e, rans ionally or post-translationally during reconbi nant
prodQot i q011ﬂ-ﬁle,pré§ehi ink&dion also provides fusion proteins comprising fusions of the

sequences of the invention (e.g., encoding HA and/or NA polypeptides as exampled by 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) or fragments
thereof with, ¢.g., immunoglobulins (or portions thereof), sequences encoding, ¢.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, ¢.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, e.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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gl ycosylation at N-X-S/ T notifs during expression in manmmalian cells) or
nodi fi ed by synthetic neans (e.g., via PEGylation). [0120] Non-limting
exanpl es WP 2010m98837i ed am no acid i nclude a gl ycosyl at e#CanisSe@oaziod) a
sulfated am no acid, a prenlyated (e.g., farnesyl ated, geranyl geranyl ated)
am no aciAhtitadicacet yl ated am no acid, an acylated am no acid, a PEGyl ated

am no acid, a biotinyl a{iged m no acid, % car boxyl ate m no aci
.0 glﬁ‘dl PC

d .d, a
phosphor yIPR3 2 dl herRohwicaiddss, nygpion;cep be yeed fgiprodyge apf 16&@9%%%8&@@ ed by
conj ugati 18 -0 L et - ' i in2h{ag agents.
et er encde R en lerh dudraL SOl R Rk, e R o e
aci ds ar envayioei gt thosuglveut herde, dnidtcenservatioe vEsantptherqof.oAotddesapecifiound i n
val ker. (199 rotein.Protocols.on CD Human Press, Towata, NJ. Fusion
Br ot ePns OB EPOHEC T RO SPHRSRE FOANb br B0 RSOl pristEt ns
conpri si 4484, @NS, 1Bfatddns tIREAUONE AR stAbutidhe ah NM@EssBA of BarBet: 139 HA
and/ or E)l%)l y eE)gtSi dgs as exarrpilﬁgd Sby %EQ ?D éﬁl@:s‘ 2, 4, rgﬁj pSO?ﬁr@ggtil dues
16- 340 of[0ERD Ambibiydics speceiss sy [BrvpopBdesoil ISEQVEMIN@aR be gerdiragedy 16- 340 of
SEQ I D NG, nd sidues, 341-562 of..SEQ I D NQ or fra nt s.thereof
w o, e gl ERAA ST, S oi bR PR LU BRIEE N i oci ng.

e.g., GFRo{@iern rdiselonskc eRiimepic OlighahizedP§in@lk REAINSFAB firafmdhly &Rl fPagn@ings

Nucl eoti de sequences encodi ng such fusion proteins are another aspect of
t he ilQverftrpdiscd byjan Sab prrsesiaslitspryt he i nvention are optionally used for,
e.g., sim P'H?B!'- i L NE i : i | agti c,
di agnost ﬁgi?ﬂx pe |e:¢ggc%sa(fb%é% %dﬁ?ﬂg%ﬁc}l?@ g%lﬁgﬁgltyaéo?g{étg@?{%pggmﬁg?lg?@h%/' ’ f}gl t he
non- f usi dength Giretiosal btmbfe uiimv en hewamididasadondtirequited). f Heweverwht h

i mmunogl obul i n sequences and mar ker sequences, the proteins qQf the .

i nventi orPOREPY %‘Eif_ ﬁﬁppﬁﬁ%ﬂe!wf B%@ngﬁl’cch ,PeBt.lgﬁs,uS%‘g@déa‘tC@sSp% e ﬁn'glqd_&ﬁﬁ/
sorting afpithe fHRlLARNRAOLEY SRR Afat |ALABLLNSaRIoURRIST M dtnRs RbSI A L0
specific Tell types, regions, etc.Antibodies [0122] The pol ypepti des of the
i nverlti onlOcamnbecids eShdrostmtdes oéa aolyptigdicesn bp ficsied mathfanpthehpropoh.yspelptd des

gi ven herei n .and/ or, pol ypepti des encoded by, t he | yhucl eoti.des of the
Pvent i orkey Bolg e hdRod neriEanuPATY Broducct peaiothr VEmEFOE s ner cof
Ant i bodi q9159)@Girhéreud RkthoBfRPRYRICTRHIRNGAI PRI MBERASHE et oRlid S6S Klowe: J.
for diagnostic and therapeutiC purposes, e. related to the activity,

di st ri buttp dtpsc ahekibxprhesist amd e eaadgpted pbplybgéét gngibgdics gpredic fanthebodi es

specific for t{x pelvpeptides of the inventiqon ca e _qgenerat ed by nethods
wer T kot msh{s AP RE AR ostfel A A BB RRUREENGE Y it ed to,
20  invention, etc. See, e.g., Coligan (1991) Current Protocols in Immunology Wiley/Greene,

NY; Paul (ed.) (1998) Fundamental Immunology, Fourth Edition, Lippincott-Raven,
Lippincott Williams & Wilkins; Harlow and Lane (1989) Antibodies: A Laboratory Manual
Cold Spring Harbor Press, NY; Stites et al. (eds.) Basic and Clinical Immunology (4th ed.)

Lange Medical Publications, Los Altos, CA, and references cited 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 K, 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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pol ycl onal , nonocl onal, chineric, humani zed, single chain, Fab fragnents
and fragnents produced by an Fab expression library. [0124] Pol ypeptides do
not requiwe 2biodlvdgsrcal activity for antibody producti onPCe&us2910foedoro | engt h
functional hemaggl utinin or neuram nidase is not required). However, the
pol ypept i 482085601 Adstipaial deteilarshurbanization gedother Rajboldd @sodusesh &l | nduce

specific antibodies typically_have an am no acid sequence of at | east, about
4 anino SApHSCTIREClTdE cap bt Luud g Bgpre a5kt 1955 dantibody o eiepin 2ess of a
ol ypept i : i { Hol

pol ypept i g &afreBRah Hﬁ@@o%&@,Wt@&f@%&é%CaWc@. (lf§5|yée}9ﬁ{1ﬁlbloh¥p

et
henobcyani, and anti body uced agal nst ‘the ¢ ric nol ecure. 10125]

Nuner ous krefitvedsg.fA Prastiod ugipnopcpdRYLcilt Oxédrd Xncks fOxfocd, dingland iMicba o), ar e

known _.t o t hgse kill i.n the art, and be apted to uce

ant 1 par w0 daabTped hasback Eniedine pilnei IR iibe Towed RAABEF encoded
by the pOAd/ﬁi-ﬂ@ﬂa‘F@@thﬂ@re?@ﬁﬂ%’k?@@iﬁ@fprdc@@uﬂeg‘Ueﬁfﬁé RB0nd,RLE. inTRBoer elal (1583), gan
(1991) Current Protocols in I'mmunol ogy Wl ey/ Geene, NY; Paul (ed.) (1998)
FundamentEybridemaris 36 ¢rp 67 FOsibers, Edh. Priomo; 403 hpbhaad tEnRelman ct bl dpSnBat t
WIIlians Nﬁ‘o WIH(% i(%%; Harl ow and Lane (1989) Anti bodies: A Laboratory Manual
Col d Spring rbor - Press, NY; Stites et al. (eds.) Basic and C i nical

| mmunol ogy (4th ed.) Lange Medical Publications, Los Altos, CA and
references cited therein; Goding (1986) Monocl onal Antibodies: Principles
and PPactPefmingPolypentiday by BpmenmeedyityNew York, NY: and Kohl er and M stein
(1975) ; - 3l [ r [

br epar at | oo rstas L pdYent b e B EpibHRIN AHES df BRI 11
phage or ssqumnkcey (c\eaibansisinBdeA ahtlide\ sblcalles), 1H2GH)ypSpiidssatsodt6vidd Akb- 1281;
and Ward, et al. (1989). Nature 341 : 544-546. Specific nonog¢l onal and

pol ycl onafTUgid! betiTes Vaitd CahOF SEPaNFFY 1o s BAPMY BRIl sa IRpEGICTaYy. | at
| east abaytanfischy IMlchabedifatly EhOHE 9%#% s QF tHREhi &Hion Avelf #theal Iy and at
| east about 0.001 mM or better. [OfZ II):or certain therapeutic

appl iléat ihgephdavariigearedotndby sedh atiscraesé feabires ofltk¢ mivewtebmet hods f or
preparati f_chineric.(humani zed) .antibodies can f din US

Pt ot 5, 4802480t SAETaPer AR P LR PR o 1580 SUhEI el bibaY
product i aRc@neaiBNGhNRLSH thE a?@%ﬁ@ifﬁh‘ﬁ? ifAn&8adiRURNdLh 4h BeabsBPeeskiséed. )
(1995) Antibody Engineering, 2nd Edition Freeman and Conpany, NY

( Bor r ebaegskyratepitagaihsteantipinanogen cqmpdd)e Mhamisodyidmegianee s¢legied Komrapstor cal
Approach | RL Xxford Press, Oxfaord, ) ffert P (1995)
At body ERgR s R G HEE e M e B S G R s 7 B! onal
det aidos regEO, AgsidiRee sl f1562 pf SEQADINEO: X advidies le3ad of BEQ.ID NO:dahderg et al .

(1983), Hvbridoma 2 : 361-367, OstberTg, U.S. Pat. No. 4,634,664, and
Engel man rggidygs 3411368 of SEQ ID NO:6), etc. To climinate 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, e.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 (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
30 residues 341-562 of SEQ ID NO:6), etc. or a substantial subsequence thereof (i.c., 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-
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No. 4,634,666. Defining Polypeptides by Imunoreactivity [0127] Because the
pol ypepti des of the invention provide a variety of new pol ypeptide
sequenceswQeow/093530npri si ng HA and NA nol ecul es), the p@®Cyaspr0de7@l so
provi de new structural features which can be recognized, e.g., in

i mmunol ogtadivitpagayst.thel hﬁm@enﬁn@gg'lmﬁlimﬁncam ncsienainithkchosgegidsiand hhy siwhnd

t he pol ypeptides, of .the inyention, as m% as the pol ypeptides which are
bound by EUSHCRRYILE & EMOXPd of ety imeBUNSRDIARRIIGT Palhqng 9T Mg oBthe eaRtrly anpl e,

the i nverdhfRohfludhoRPRRL HERIfcl priofh AR B QGH Gischiiftn

specifically bind to or that are specif |y 1 mmunoreactive wt
antibodyth¢nnmhm$ewa’generated agai nst an i nmunogen conpri si ng an anlno

20 SO AL P b RSB
341-562 Q&nﬁﬁa@gé@c nggeptfd% [sq#@(%céﬁaﬁﬁﬁu&ﬁecﬁﬁgekc@lﬂg@h@rm@anrre%ﬁl'nglées

341-562 of SEQ etc. To elimnate cross-reactivity with of her

honol oguerscombmammmtbl@dyn be producerbing ﬂegorsb;b@rrtat@klednvmbmd stiein jAmagrueed NA

nol ecul es_f.ound tabases

“cont rol " &7 ?x%e—‘épe%‘&ie 5““1 ef 8T hePe Otdﬁ‘&?’%c%“r?t e““&al Bitie 18%?%8?) fd to a
nucl ei ¢ aﬁics) is @ampfhjzee plithdhe aRGofeEnRyprbfem(us Icsmbmaﬁmdwutﬁ agemanat ed and
used for antibody/antisera subtraction purposes. [0129] In one typlcal

f or me, taﬁiﬁwaﬁhﬁ%a?§§é§/‘m§§é§ﬂ’é’a% PR HABIArd MOMSRIIMAF N THRIOCe P ered 2.

e A

resi dues PifblidatonefNSE@orD N Zandaed deheapti@AdF fiBody geﬁ‘sE@tlloED 1|N(ﬁuihoal§&a$| dues
16- 340 of SEQ I D NO 6, and res dues 3 1-562 of fEQ | D NO 6 or a
subst ant | AT BRbEANIHIWS i Fabbe p30ddo etalfmlrl%é@ftm HOBURUBeRCHY ity he full

| ength sequaRGRI RITA¥hALdhd dE@Essﬁ)%tof%tﬂP&fl E LRb f&ﬁdﬁf&?&ﬁ Llcd Q@dﬂs

derived fromthe present sequences are co l ectively referred to | ow as
"t he liSmMmirog®rdetinpgl pp}lmqstpﬁdmé)y 'inifinmor@suvity. n@lt@mau\@@ ang sr wptd xym&ietly or

sel ected to have Io cro eac ai nst th troI hena tinin

ondl or - ndbRIT TS ZGH PR Gves et SRt P BetO Rt BRTRRe baoved,
e.g., by dammgse@e&%%ahb&nasawlm&@ge@r nore of the control henaggl utinin
and neuram ni dase honol ogues, prior to use of the polyclonal antiserumin

t he i nmurl8&¥d RBelylordeqra rare ailgeted ped pﬁemﬁlmgematntﬁlﬁ gamaneganiqpaypaptidein an
0SS 80510 B OB LR BE AL R oy and
pr odeoed iminimok€tio phtsianimmebilizedsh i @fd%ﬂlppém.anSlyel‘ondm afsdralS$&d 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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in this assay because results are nore reproduci ble due to the virtual
genetic identity of the mce) is imunized with the i munogeni c protein(s)
i n conbi NEDI20M/08833M a st andard adj uvant, such as FreundPSTaAdRUARI970 and a
standard nouse i nmuni zation protocol (see, e.g., Harlow and Lane (1988)
Ant i bodi espwAt lakar abohjghbbsigedl to hsibelrafprthanghtiasiias réeplor datblagaes et Yor K,
for a stapdard description of anti y generatjan, imrynoassay formats and
condi t i orfdsqRypateLyPip n&é‘éf&hftl‘éﬁsd%‘%‘g%tﬂ? a@a&eml&nq fRRies @&etaﬁ gompared

Addi ti ong}, (fEHEhGY @ﬁlc%ggr#)@% gs‘iséh‘afbs%b@é}&fapﬁﬂlcﬁﬁal' s‘%mﬁbr?t? Witkd herein and

can be applied her pol ypeptid y i nmmunoreactivity
AIternatnnmmymganepobpqunbasymmpatd@ymﬁkmewomhwp@munQQMyb&ghmdﬁnderived
fromthe seque ﬁlsclosed herein is conjugated to a carrier protein and
used as & Y QRS T899 Pol ycl onal sera are col lected and titered

agai nst t[b%S]Mﬁ@m@ﬁéﬁn{b@é Yrﬂﬁﬂhb@k@aysrinﬁ[b doMPeNAaAs Bading OFmA % A8 fora solid
phase i nmunoassa one or nore of the inmunogenic protelns i mobi |i zed

on a sol |d¢t6§t191p)©¥@ tesﬂaﬂlymmdal F@Tﬂmmleaawqthd Fressiregetiog an@@degs age eat er are
sel ect ed,_ poo he cont rol .hema tinin and/ or

eur am naRggeEpdfe BT AFEE ikl bl FabRRRoSTRAMAS il oG

pol ycl onglolysepti&R! ahe [&ﬂxﬁlabgmp@y@éma@(csmenm ﬁdncsmn@erd&d aReliy shppos
antisera are tested for cross reactivity against the control honol o%ue(s)
in a lQonpahigh isceppiedindessbiactehpaaiedantispigarlastnyetcs sayaddgd et whsaater y

bi ndi ng d bt nal
anti sera \%ﬁﬂj L fggglu {n%tg%eeﬂ éggstﬁbg Jte(% Q&S?‘{ gr h? %ﬁ%h g‘ﬁgﬁe%g}’%ﬁéé?@% noi se
rati o forcohipath fogbiatiinighe tlic [idbil@ld;ub'@hqted mabraaﬂtcomparadtt@ﬂtehmmmnmdgen| c

pol ypepti des conpar nding to the cont onol ogue hat is,
stri ngenc}VOt&n%%H%C%PPﬁi?‘g@ tﬁ%é ‘hfgth%“%‘@flﬁ%%eé‘tf HR?YH Bg% ‘EFP %F assay
non- specih icgm ?&E@@E&h&lhg(tﬁ%ﬂnﬁﬁo@nﬁlﬁmﬁp tdE0 Or : hp’%:e één%lf';;‘%vlﬂ?t'ﬂ@/ or by

adjusting salt conditio t enperat ure ese bi ndi ng
condilti onsnarbelizgd eninmiumogers p@iupeﬁtldas ﬁmjomdﬁmg todle¢ poatedhamgenaheThepereettest

pol ypepti de e to the no ni ¢ pol ypepti des
Poa or t HESaReSie B it malsat if STERuEH e vodus o BT ke poot e

subt r act qg12A! MGl faRdic] &Rhy, I8 BoilitydIRRY ddnérd] @rotelﬁ(@% deRipkReBt bidgmgwb kihshow
at | east a 2-5x higher S|gnal to noise ratio than the control receptor

horol oguawolpddebtraitetaritiseiaas eptiondlin di:tnlgnl@@dn@ﬁ ¢angirscd tartbie alilitye{ghe about a 1A

signal to_noise r.ati ared eni ¢ po, |de shares
subst ant FAP DB bb B AT R Flod o e TR Sl RO ATER 1
conmpaoed drésstrbgetk oy th@@@ﬁicﬂ)boly@élﬁlde(s’}ﬁhdcdlmlatéd]%@ﬁ@@faﬁd@rd@@lc)dﬁﬁ@ﬁs de of
the invention. [0133] In another exanple nunoassays in the conpetitive
bi ndi ng fWh?Fﬁtt HPLBCEIE £EpS§-gRactivity is at least 5- 10x as high for th¢ 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.

25  [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 each assayed at a wide range of
concentrations and the amount of each polypeptide required to inhibit 50% of the binding of

30  the subtracted antisera to, e.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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detection of a test polypeptide. For exanple, as noted, cross-reacting

anti bodi es are renoved fromthe pooled antisera m xture by i mmunoabsorbtion
wi t h the wonnrol93zsel ypepti des. The i nmunogeni ¢ pol ypept iPdE(USpo1an229rhen

i mmobi lized to a solid support which is exposed to the subtracted pool ed
ant i ser a.anfibsdy gonetagddd ths enadatRdnicréthm, pesaledtioe anope ieatfleist diondb19xt o
the pool ed suybtracted antisera. The ability of the test protein(s) to
conpet e fMH FIPhthecoN T HPOHRSPELE- subt ract ed antisera as conpared to the

i mobi | i r ' ' 1e.abigld f b 5:(}?4, j
poIypeptﬁgg?gYQ%%B£%§%ghfﬁggggggggfggg%%%%ﬁgH%ﬁ%%g?ﬁgﬁﬁga%t e%?%ﬁﬂﬁﬁ’enic
pol ypept iicesunoserped witk ftiieiciiyelggninipoly peptedd(smoithdr itiredhé porirmdgeni ¢

pol ypepti des for hindi to t he. pool antisera). The percent .

PSP enep Sge(Pingigns Bebo FirBRgictdnd BhuEfe fpiten Rl b tidsdar o
cal c U! at isﬂBﬁactéc{)ﬁ&ﬂéd dﬂﬁs@ra@@f@! ihﬂurﬁg&ﬁb’ pol%rb@ptﬁi*é(s') by ifthd Mnﬁr%&fb%n
protein(s) to conpete for binding to the pooled subtracted antisera is

opt i onal liydetecteblai hbi fakdy vompeesetbed@ntisrsa sisher teyted fortrpeetiviimwidigbe tast
pol ypeptide(s)..to ete for bindi to.the antisera. ai n he percent
Pr one T bR hile S R Sog ol O R Mehie LS b 0 2 fllpel G

st andar d ra@d 6bHcttddgBshiniiNe o€ thehllp ahmRnbsoedssitis@ad thelityhunsgdtic | east 5- 10x
as hi%h for the test pol ypeptides as conmpared to the control polypeptide(s)

and dP wieheephide)pihaathegepotymentidess sprsifigaBy bperdsby the appycoxelirated by thay t he
range of i,nd] t he i munogeni ¢ pol ypeptides, the test pol ypeptides
are saidl?gﬁg%gggkggggy bi nd the pool ed subtracted antisera. [0135] In
general , the inmunoabsorbed and pool ed anti sera can be used in a
conpetitive hinding,i noassay as described herein to conpare any test
poIypeptﬂﬁéﬂWBaFHénﬂﬁgggﬁﬁéﬁﬁéméﬁﬂ?BW“E%htroI pol ypeptide(s). In order to
make t hi §0¢PRRL HSObed Rfeih YRR Eprol @St fAMERMI Lol PRlYRERL | des are
each assjyégﬂgt a mfé% ra%gb of conég%?rat%ons gng tﬁ@kaﬁghnt o% each

pol ypépt isdguanecpandgublypepiidiharbinp aBl4cqiicnicbs cly , idimagglofininhad suixtamantied
antisera to, e.g.,.an imobilized control, test or.jnmrunogenic protein is
et er m neG G “0d- ArkePOSLRAS EBOPR® SmeRiRs A BHTIRESt ECEPEN Ppept | de
requi red shpfscQididbgreidibclold€d RABRGE Kt ISKEe) AS 8@S: 118)] eRwdvBaBné ¥F 4811 ih@eanount
of the imunogeni c pol ypeptide that is required, then the test pol ypeptide
is said tastwpkanprdcine that henhvongom et nprsdsarige heitad exithpss sehecricandindgendi
protei n, (pr.ayl et e TR lifioRt dh GARARBOHE, BLhQ A% AIAR, 88 L0L, L e
control polypeptide. F AR R di T onal Y det érm At on” 6 ébeC|F|C|ty,
t he pool egitlamicifeitiadns 8esefibéditsrtinye & Ubhdodingnimasaded Nw idblédag. | nmunogeni ¢
polypeptideés) (rather than the control polypeptide(s)) until little or no
bi ndi ng dP13¥HeOneRfiskil]l Wil alpmenraease chapsrapp ptigneof 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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subtracted pool ed antisera to the i munogeni c pol ypeptide(s) used in the

i munosorbtion is detectable.
tested foworenawsssi’ty with the test pol ypeptide.
is observed (i.e

no nore than

| f

2x the signal to noise ratio obs

This fully i mmunosorbed antisera is then
| it PCE/USROMM2298@Ct i Vity

erved for

bi ndi ng okqiidnecd hartiy. Mheofislsand pebvades as@yieal coddmh@blenspeoifgenine gpadticpept,i de) ,

then the tes
t he i murf8

pol ynucl
hemaggl uti nin
met hods conpri
herein (e.qg.
appreci ate tha
di scl osed here
and unrel ated
a HA and/or a
many variants
exanpl e, conse

functionally ild
t he nucl ei ¢ ac¢i®d

to at |east or
i nvention. Uni
det erm ned by,
included in th
of the geneti ¢
pol ypepti des &
whi ch can bear
acid and pol yj
codon tabl e sy
bi ochem stry {
GCC GCG CCU Gy

lindnw)tfle ORY ang
0137
[ 1 Asrfgs¢rébes Teiei n,

pol yp eptldel

t he
T_seguences and pol

Bioghem

cifically bound by the antisera
I§¢Y *8hd pol ypepti de sequence v
i nvention provides for
ypeptide am no acid sequences,

elicited by
ariants

nucl eic acid
e.g.,

amgngaudsani ni dase
SEQ I D NOS: 1-8).

sing said sequencq

$&goences, and, e.g., conpositio
2s. Exanpl es of said sequences ar
However, one of skill in the art

ns and
e di scl osed
will

A [dRE T Ve[, ONAT S
2in and that the pn

§e'€fgiences \ﬂytSh €he
| ec [ 0134
PR s Bscl 4

IQI@khiée vardgat i png
egtical seqguence

pol ynucl eoti de
\@héliy®ednas ephgeqper
gue subsequences ¢
“e.g., standard sg
&Slydmeent i oLy Si Ge

code, any o? a Vv
quEF/t@rnew ruﬁals offl t

R

sequences he
)e@mﬁylng t hgsgeKet

exts. Table 1 Codgn Table Am no acids Codon Al anin
dewinfe oys Levude &V Aspabie GEA1 A DWEAE AV
Methionine Met M | AUG

Asparagine Asn N | AAC AAU

Proline Po P |CCA CCC CCG CCU

Glutamine Gln Q |[CAA CAG

Arginine Arg R |AGA AGG CGA CGC CGG Ca@U
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

Gk negessagdy ddmted to thos

esent invention also provides nm
» H@hict i 068 descri bed herein,
3 il wll also appreci
kﬁggncééAzke i ncluded in the iny
A At hegdiscl osed sequences t hat
are included in the invention. \
sequences, wherein the variants
1geycar epgensi dered to be includg
pf the sequences di scl osed herein
pgquence comnpari son techni ques, ar
MGOYART | aGGensGiRi38iGiue to the d
ari ety of nucleic acid sequences
IQACnveGAlbn are optionally prod
aqyR nc %¥ﬁy to the HA and N
2f efn. he folTow ng provides a t
ixAso0depAlpuUNd i n many bi ol ogy 4

e.g.

e sequences
ny rel ated
, encodi ng
ate that
ention.
yield a
ari ants of
hybri di ze
din the
, as
e al so
egener acy
encodi ng
uced, sone
A nucl ei c
ypi cal
nd
e Ala A GCA

For

[0140] The codon table shows that many amino acids are encoded by more than one codon.

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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Gutamc Gu E GAA GAG acid Phenylalanin Phe F UUC UUU e Gycine Ay G GG
GEC GGG G&U Histidine H's H CAC CAU Isol eucine He | AUA AUC AUU Lysi ne Lys
K AAA AAGVDeowia9ssszeu L UUA UUG CUA CUC CUG CUU Met hi oniPa@/UsRe100RATUG
Asparagi ne Asn N AAC AAU Proline Pro P CCA CCC CCG CCU D utam ne G n Q CAA
CAG Ar gi non#l]Bugh RsilnivAEEHFParCohe CEICi SO0 “Gaisemeativaty mSdilNed vAthlidds® UCC UCG
UCU Threopine Thr T ACA JACG ACU Val i ne Val GQUA GUC. GUG, GUU Tr ypt ophan
Trp W UGé}SFW%%libﬁ]@“Ty@nefo lgﬁbrqceamm th%@Cﬁéaévﬂv inggiusleihasing gtJXﬁ%Rt y

am no acigs Rl ghg %Qﬁﬂ 398&1 Poﬁ‘%tl%ﬁin@%Q'TT(E%hi%%rHP&iﬁarilghﬁe 81990”5
AGA, AGG C&A, CCC, a% C&U all encode the @m no acid argi ni ne. Thus,
at every qoden fardrypiaphtiecan be Ingdefiathydgamtard teehniguesnio eocvdaladnectmnaléy gi ni ne
is specified b codgn, ,the codon can be altered to, any .of .the

cor eS0T et e st e ettt & S miist Heanhdhagodes o

pol ypept impebﬁdéﬁiﬁufﬂafﬁlt cbditled Sedunad) TINANSEAIRNGEIEREr &PROIAYS to T in

a DNA sequence.[0141] Such "silent variations" are onhe speciesS of

"conser varpvidescanband ety passitde Vatation ofik soelsisedidsiioence eneodate ski | | wi | |
recooni ¢ IabuFASNnE BRRiTA QHE & GRS LEEERL AT ML b

ordinarilpy nry I ohi'ne; C dinarily the

only codgsiibke cotlyPERpEEBNITheRtobiimidhi hirrdnddy it haddd@nde vathnd guiird 0 encode
a functionally identical polypeptide. Accordingly, each silent variation of

a nudlei dripket BengHF epdel§codes §etafogb iy Bableilger assis campmoaist avajabigyn e s phed

sequence. a\?gﬂ@d loke Hﬁ%l&@ ’acitd@%f‘efn% angﬁiﬁg' d t?e&ﬁa!gélu%&‘é&rda%u?ﬁﬁiﬂid%‘éj every
PoOSsSi bl e rration of a nuc I C acCl sequence-encodl ng a
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

15  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
20  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
25  afeature 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,
30  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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pol ypeptide of the invention that could be made by sel ecting conbinations
based on possi bl e codon choi ces. These conbi nations are made i n accordance
wi th t he woant#asstri pl et genetic code (e.g., as set foPCh/USa010ARI%E0 1, or
as is comonly available in the art) as applied to the nucleic acid
sequencexeﬂcmdhﬁ@cﬂhhﬁﬂﬁ@gMumbmbnldﬂn@jhﬂﬂﬁﬁﬂiﬁbd&ﬁﬁkﬂ@ry@ebﬁbde of the
i nvention. .such varlgtlons of . every naeleg& aci d h%reln are

Ay

speci f i caﬂqlxpeBP jeguencs 9d theg¥ esenbidyeHiPndBrYY Hanst & yallpegerdtrgs: i n
combi nat 'tggcé(ml Rsd tgn Q%E‘ﬁio'r&ﬂ/gf&qﬁ%z 160 &hafi408 Ko}, '2% or 14l bymabhénd fidwige these
silent substitutions using t hods heréin.” Conservative variations

[ 0142] Oshaigolyperitide sdpgecs matya ahs¢rvatiwsnet ¢otedcaoiep atidiof ¢t sasiebst i t ut i ons”

(i . Substitution a nucl cid sequen ce whi ch r esul n an
Ui or g T iy SR tidion B S che Bey B i S o b e b nb i el

nucl ei c %b@de’“‘el%ﬁ%’t’sﬁﬁ @ﬁuélél@ aélﬂ\ﬁ@cﬂédu% s &hh@mom&mﬁ@n@m d.
Simlarly, "conservative amno acid substitutions,"” in one or a few am no
aci ds i n safucags, n@aa@ms@n@eq@emloaroéﬂmjmmmlgbmwd th different amino acids
with highly simlar properties, are also readily identified as being highly
simlar to a disclosed construct such as those herein. Such conservative

vari ati ongbif 2 ee(gckhsehvaﬁ‘b@@ﬁgnﬁﬁqueﬁ@@sare a feature of the present

i nventi an fﬂ1AQ1 "Conservative variations" of a nnrflrnln nucleic aci

sequencd I ¢Pd#ng @\t hose| Persice®d aci ds whi ch endse@ingddit i cal or
essenti i(?' ) Asﬁar‘tlb a&caa(Dpl G?utglrhlicuecf'd:(;]gge”beb’ up vv'll_t:l S tile ucterc—aciddoes
not encdg am no essentiglly identical sequences, [see,
Tabl e 2 |bel @wpa@ge()m) sk Glutyminle (Ogcogni ze that individual [substitutions,

del eti ons—_or_additions which alter add_or dplpfpacinglp amno acid o a

smal | pdriedragacdR) ani noLEféil%I@()(typl cally less than 5% mpre typically

| ess t h4g ot 39/ 2% or—t encoded—sequence. are VUI Yy
nmodi fi ednj;:‘1r01 32(15 whef ]i%lfch @1 terations resﬁY'?t.ﬁ}orlllmter{emdLI el LV f an
am no adigl, Pﬁ@tgu;;lhlgﬂe gi) amy@mneqyzci d, or substq’rrppltbbm (GW) an am no aci d|with
a chemdally simlar o_acid hus_ "conserlvative variations" of a
listdd polypeptlde sequence of the present i nvention include substitutions
of asrrall eI 6&0Lag98 aII t han 5% nore typically less than 4%
3% 2% or 3 0) o‘?lyP e rahn%gmc XO%(%&%%R%G%IS?C pepti de sequence, with a
conser vat[oy£4|Vinsat asiced tlaarth{?@uaﬁlp@b@aestahmml@ omsedrovaiprives suigtd t uti on
group. Finally, the addition of sequences which do not alter the encoded
acti vi ty sgbsequenseiiep augeicaciforclestaddrons thersogiucnenef Hdindi o meglegules _
non- functy Qb REUHERES SEE IS NSNSHY S N1 V'S 3LbQBuRTsol N3RA%ER, el el ©
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, ¢.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 ID NO: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.

55



Uni que Pol ypepti de and Pol ynucl eoti de Subsequences [0144] |In one aspect,
the invention provides a nucleic acid which conprises a unique subsequence
in a nuclwpeowmessgel ected fromthe sequence of HA and RATABSREOORH3I0

di scl osed herein, e.g., SEQID NOCS: SEQID NO 1, 3, 5, 7, residues 89-1063
of SEQ | DONB| ITherigsdntive alsb @och-dcdTBr afgcBRG21ED abids Whidhesibaides vB8erldtizcaf SEQ
I D NO 5 and residues 1063-1728 of SEQ | D NO 5. The uni que subsequence is
uni que a<ORBIRAY O YHAYE m&geqlkgoaegagldlwme%%ﬁéﬁ%@gumauw@%wen%mas such

as, e.g. 1poﬁ§ﬂ%§ﬁdiﬁ%@6(ﬂ f'ﬂorﬁf@%ﬁﬁetﬁ%s Qﬁﬁﬁfana INTA. i c AR lor ol @RRT Sihelin t NE

time of filin nment can be performed using, e.g., BLAST set to
def aul t phe amguesubseqeycainiugu@e 88 bseparet tea palypeptidalcorrespgnding o anypofdhe t o

identify the nucl ei acids of the inyenti.on. e, above. [0145] .Sim.l arl
O B P A S A - RSy e S P K Y

in a polyg .p@é@&&%%ﬁ{eegin{ﬁa@@Mteaa%@&s@%ﬁl&immf ﬁ&%)!\'@rﬂ%le% &@%es are
di scl osed herein, e.g., SEQID NCS: 2, 4, 6, 8, residues 16-340 of SEQ ID

NO 2, redlcthumencdasng®d abpveSEQ | D NO: 2, residues 16-340 of SEQ ID NO: 6, and
resi dues 341-562 of SEQ ID NO 6. Here, the uni que subsequence is uni que as
conpared to a pol ypeptide corresponding to, e.g., the amno acid

cor r esporgHqighct Qorphiisvne ldeatitydenslesmasges found in, e.g., GenBank or other
simlar public databases at the tine o fiIing.[0146] The invention al so
§ g

pr ovilfes P71t Ehegemsudangical” & perserinidontityy bini the senteii @é fve oy maksapicleic

condi tions; I i I C I I i
subsequenci ftRLEAMEGRAES el AN Rl SrutL e SHARHTR AL Y g

nol ecul essaoik ot hevd nsenificd pewetagt of drhimounidquddsashs aqeleotides itisat ard thel eanas
conpared to a pol ypeptide corresponding to any of the contr.ol poI<@¢ptides
( sequence¥hegreompated angdg g?ﬁ?c‘!l%rr@xa%wra§0%%p%%ﬁ‘ﬁ@ﬁcﬁ5ﬂgeaﬁ%¥e@ HY88 OPoBdCi N,

e.g., GenB ceeorﬁéigﬁsggt%igahhﬁﬁs RUPLb & 853 RARRer Al gotieind AVIRAOE igéﬂs&g)-

Uni que sequences a erm ned as noted above. Sequence conpari son,
i dentlidt y,ofakdl) bohphgyl iipedtrdn. The terns "identical" or percent "identity,"

to tvio or O crHEatiR e SRt KE R At b b BR FRB el ER Saven T
speci fi echoP@iepBIsTEE., PN ANENDdAGI a0H A & N &1 QRUINUEIE Ahiikleseid bfucRdeoftahe

sanme, when conpared and aligned for nmaxi mum correspondence, as neasured
usi ng ondléfor Nfemokagulen exders drpeg Pswarcacgomceshorsubsguendes thabkdvevgt (a8t ot her

o 90 RGeSO D SRNR R Rl 0, ot v, (01401
or 20  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
25  over aregion 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.
30  [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

56



pol ypeptides (e.g., DNAs encoding a HA or NA nol ecule, or the am no acid
sequence of a HA or NA nolecule) refers to two or nore sequences or
subsequernwox0tBsnave at | east about 90% preferably 9PeI/UsRGH/ R er abl vy
92% 93% 94% 95% 96% 97% 98% 98.5% 99% 99.1% 99.2% 99.3% 99.4%
99. 5% 9Ucbimatd®. The s@YeidYhcoBPalSonatigarith therctatatlateetho peaphtvaqagicd resi due
identity, when conpared and aligned for Xi mum cor respondence, as asured
using a de¢liEnéat %Wﬁaﬁeﬂ%ﬁeé @gaﬂvemﬁh&rr%gﬁnw 83RENGen %%Eppéffﬁ d%l&@ﬁgg

" subst antj.gl Ly, Jgghddgal " sequences are typically considered to be
"honol ogous; " thout reference to actual ancestry. Preferably,

" subst ant[0&50]i QGetmhaltajignmritstf sequeacesdor egnpmisod carhes @mdnaedeigl, Hetudmaks
that i_s at | east about residues in |ength, | eas out 250 resi dues,
bt | eder HamsTieaugn bt qout Bt Rurtad Rodandth o B3R 10008 wETbaiy hso
resi dues,;lAmch@IsHRS of AR dIeBRh R SunséD 9 M@ISBi@Pl?&MS‘lg@m)?%y@l‘tbes%arcﬁqgr

resi dues, 500 residues, 502 residues, 559 residues, 565 residues, or 566

r esi dues,simgtlargy encthateoffRearsoh &nhipnmans PrageNativycadebpidifcle 512440 &1 Wdpgar ed.

[ 0149] For._seguence co rj.son d honol o Lerdp j pically one
sequence RETCHE S FpEPER RGN R e Rl RO LR NS APURE oY npar ec.
Wien usi NEFASBA G ROFisEMERAGES@I}s 8bARhict FidkadeeStn@itd Coafpate sy sqaences
are input into a conputer, subsequence coordi nates are designated, if
neced¥ar \Scianse Ds e dlasion. Wi vipHab HoBecion sade avberers, Ayl sq% ghawst?). The
sequence I it identity
For The Eor Y b D A e e e T he
desi gnat dderpitpgiidsaqpeadcansahidarity i t0d BOJA SOpiligomthma wihgehnie dtscoibed egaksubabketf or

conparison can be conducted, e.g. y the | ocgal  honol al gorithmof Smith
& Wt er meth; J_MA@&W&?#“Q:(@P%( §93w1:e fspp?r%fmm. :.Laéﬁy a&P{YQ?ﬁféﬁPbléﬂ?bor it hm
of Need! %ﬂaﬁ%&%nhe WabtBial @eﬁﬂ_er £ B8 chnbidR) Infddhalibe search for

simlarity ne Pearson & Li pman, Proc tI Acad Sci USA 85: 2444
(1988Y, Hyvoulipunaringedili(dy)govOntldis dgeritbin iavgues fidshslestifymgadsglGARINBESTFI T,
FASTA, and TEASTA i W scopsi n, Genet i cs.Sof r.e .Package, Genetjc
Comput er EANEEe Pa e TETS S RE BB T GG 0SB By YD THUTRELYBRE (see
gener al | Yoith&usitieR or S4tisR) sonkUptistive-a@ikd khreSMifd SocrEPlvehedfaligRe PR b ividMIoE hat

is suitable for determning percent sequence identity and sequence

si mi | ari tthe pamq kyagtBlingHatabesesequemee. whitciefdreedde 9 themetshborhopd sopdiscose al ., J
Mol Biol 215 -41 990)., Soft e for.performng, BLASTE, anal yses 4.S

oubl i cry SOSIRE RiebiER o IPAE iRt Reash FERAThO ShOnIBRE of

| nf or2oat iiiiafigwdaddics tctind 1ohger T SEsC@h)agitivg theml MTise wb@difstafghen¢atlerd@sl ihi r st

identifying high scoring . .
both diréctions along €ach 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 is 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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sequence pairs (HSPs) by identifying short words of length Win the query
sequence, which either match or satisfy sonme positive-val ued threshol d
score T wnoerrorkd9gised with a word of the same | ength in &CiatSalase29gequence.
Tis referred to as the nei ghborhood word score threshold {see, Altschul et
al ., suprd), a bgsetation {E)edf l0eaghiho BI@RUMEL dedridgsmaeik (az, Heailsritor

initiatin se%r hes to find | onger HSPs containing them The word hits are
then ext ﬁ%@?fﬁ“ﬁ8lEﬁﬁﬁﬁﬁbﬁﬁﬁﬁgléﬁﬁhg%E%@ﬁ)sequence_for as far as the
cumul at | W@lﬁ]!lﬁ@ﬁ&i}t%n%&&ﬁ 1561 cénP%qﬁ@I%%%en%ﬁ%@BL)&%TsﬁgHrﬁﬁm%ﬁs%

cal cul ated using, for nucleotide sequences, the paraneters M (reward score
for a paiperfofmsrastehstngl amsistudshe silayity bet@cnama sskpiqpeosalsts cerdfalin &

i smat.chi idues:  al 0). i i a i
maer 1 <Al piaebin R g a1 s PRBTL DRHERERGT SERIFHE wor
hits in easded bLaiBIAST ﬁlgaﬁﬂirﬂi_t}‘l\@ﬁﬁélléshﬁlnﬂdfﬂ%@‘liw/@(ﬁ?)l R0 SeY &

falls off by the quantity X fromits maxi num achi eved value; the cunulative
scor e godsdicgianeafshoprobaltibiy, bydwukich e maieh batwaeniven juskcopflc ohempo agwsh e

negative-scoring resi due.alignnents: or .the end of .either, sequence s
reached. gt AL oGt D\ hRE: dol bl iyt i K e SpRAMETE T b

sensi ti virtferand seprect iBthct seuliabtisgmmobabiliten Bebapi¥isphegtiateitimticieient | de
sequences) uses as defaults a mordlength W of 11, an expectation (E) of
10, d0cutthe referenepgmiclongarid Nows thapnabot &b nvara referably Isst thas ebah @01, mt ™ ani no

acid seq P uses as defaults a wordlength (Wof 3,
an expecﬁggﬁgﬁﬂ?he§g$k?§;i§ﬁgggggﬂgLCSUNBZ scoring matri x (see, Henikoff &

Heni kof f [013AndhacxMaple ohaadelSt sequShc8Dgdiddtmgor{th 52 PINEURBILHIGN t 0

cal cul ating percegl sequence i dentity, the BgA%T al gorithm al so perforns a
statisti cafatenampliple s5eugne aEgmmend fony 2 BERUROS FelRIGE SCBIGTS Ue RS PEREESSE Sy . |

| j | ' . 90 : :
Karlin & AtLSchi n{ngfégplﬂ\ﬁh als’g‘%ﬁ% a3fde M%r%&hé,@lﬁéteﬁ@?ela(tﬁoﬁg@%é uscl§ measure

of simlarity prov by the ST al gor mis the sma sum

pr obdbi | idrsat¢ EN)ignmeti PALBYBvischessiaplifindionatf ilorprogresties gignbant micthpd vy

whi ch a matc et wee C tjde 1 acid seguence d occur by
chance. Fof*8 @HB]Y@,G T?%M%ﬁgﬁ cggﬁ]s iqg‘g Féeahosdis%gﬁlfé?rsu?lﬁa%%#}é? erence
sequence hthbd@eseBéd BSHigHY £ SARPRI HEINCABYOB5ABTPEBI IO pRfgrihi@ath 88dn,
nucleic acid to the reference nucleic acid is | ess than about 0.1, nore

pr ef er abloyg.| ety 0Raaquanees ofG. oaximanulengbof 9080 dettess. yTheawsltipleariicabsot 0. 001.

[ 0153] Anot her exanple.of a_ useful. sequence .alignnment.. algorithmis PlLEUP.
by Loop o/ Bar Sl AR he BaliR Bk et fAIRRGR @ BTSSR Ao fudhe

sequences HEtHEDHMPWOGLESSI séguenpad. I'This Elustet GMNBET Be alldned &thalnset MbAtelatelir ee
showi ng the clustering relationships used to create the alignnment. PILEUP
uses a sishprges eaelngar ofralighed srasenes sTve chisicghofessauGhsenhesd hsfaligned 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

25  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

30  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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Feng & Doolittle (1987) J . MoL Evol. 35:351-360. The nethod used is
simlar to the nethod described by H ggins & Sharp (1989) CABI CS5: 15
1-153. Thwoppwgoaisican align, e.g., up to 300 sequencesPof/is20ma022%00m | engt h
of 5,000 letters. The multiple alignnent procedure begins with the pairw se
alignment of the two nost simlar sequences, producing a cluster of two

al i gned se,quences Th| s cluster can then be aligned to the next nost

rel at ed agentg| uster of aligned sequences. Two clusters of sequences
can be aI I [ f

i ndi vi dual Qgﬁgﬂ%ggsgﬁ{ I'Elgﬁéelﬁ%‘oﬁﬁgﬁﬁ% %%OVH&?SFBE(? ﬁ?vea\%gd@b }wg%g%%?lgsa %%f

pr ogr essithenvpationdoneizd ongromemnirs nudIhle aprdopelapeptian, mtlbodp@rusléﬂnd: o pl ot a

dendogr am or tr resent ation of terln el ati ons rogram
D IR SN R e SR A WA N U Bt o A
coor di natgg Kitfan'c@8iaf's d@bnkB6 UEAER a@f@i@%&@@ﬁndd} @%S%tlwéhﬁgﬂibk senaly
exanpl e of an algorithmthat is suitablef DNA, am no_aci d,
sequence 8a|a|@%mlsmrmwcmgg@nmw%b&ﬁm@mmérm rnucwlc aCBi sugh agpne ( 1994)
Nucl . ACqursrn%rg F V\;I)ergsrflon VGCZOI‘ ? arn alé%-F'AfthVe\{r Bgﬁlfgr?s:%”ﬁne”& rhglpe a%ﬁﬁla Inr Wi se
conpari sons r oups’ o etfuen s an t a multiple

al i gnmentrefl@sgde gN smf@ie@gybelﬁ@nnwmoraﬁlﬁblﬁgréxppehﬁmpl@auaenalbetslaﬁa/oean be,
e.g., 10 and 0.05 respectively. For amno acid alignnments, the BLOSUM

al gorl0t hratkceRssQissdreagenss 1oF Beliickngweapples, hfersxhybogization ghambgsnicRyd and
reni Kof { SA99) I8 oMy AL, cibisc By ARALRAAAL A SNl

Reagent s e present’ i nven I'S optlona provi to au as a
Kit. For pexfarpd enctlvdk bf udifg thedit covgrohemn faralidcai¢rg ooagylmatmm)oﬁdmgnds&cc aci d,
polypeptlde anti body, or cell line described herein (e.g., conprising, or
with, a HASaf8/or NA nol ecul e of the inventi on). The kit can contain a

di agnost | ﬁlm%ﬁbﬁu&ﬁ'a@c&ﬂln@% YRER R EonE i kit é’a!ﬂtﬂe%gd’ . Prgp Qva‘-i&&m

a cDNA micro-array packaged-in a suitablé contal ner, ot her nucl |c aC|
such 1as aheagr stamloeca)qmmcas $oravaknetnoeffecthel d@hammuatai@gérurotr hter conpri se,
one or nore ﬁggl tion rea]?rent S ates, .l.abel s inmers, for

bst
el no gl Gy ol R R it s i SelriconaBR guf pelld! PENum & ¢ or

col l ecti rfgr§@rggla%001ﬁyfeﬁ@rs hybri di zati on chanbers, cover slips, etc. The
kit optionally further conprises an instruction set or user manual
det ai | i nd0pyBflarnedditent adpecoithapicst m’venmtt pr@mﬁpbﬁﬁémklﬁbfpmbﬁ@@@/@ﬁy or

ap! i cat a0l ALAIIREL &Sh0 e hrhRIRR, e waRd ARE R dhg, Lo the
i nstructi ons, FI tl arP'Sbe USGCPpp ¥ a uatl ng a disease state or
condi2oi orbpub@all}ec\oalhpmb loRg oﬂﬁlbﬁ&dfah@follaw@@r(ﬂﬁﬁﬂpﬁ)hﬁais agem, spster@at her
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, e.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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treatnment intervention on progression of a disease state or condition in a
cell or organism or for use as a vaccine, etc. [0157] In an additi onal
aspect, tWO2prod9833U i nvention provi des system kits enbodgirag2e10®2292e hods,
conposition, systens and apparatus herein. SystemKkits of the invention
opt i onal 191891y fasiitae @seosf thomethotls hikcdrpdsaiving gf the Inveatoapparodties, system
system conponent or apparatus conponent; (2) instructions fQr practicing
met hods dBSEPT BYAPHEEH i%ﬁ%aﬁama?sﬂfw, %ﬁeF?ﬁ‘ﬁ?%@gtVH@S Hp ntpic, Huids ctgppng at us

conponentgiRRh&l bnfdAERs, ik adBLfte:, LOR, CAMRO RN ORI R BacKaBind i t her

aspect, the present 1 nvention provides ?lgr t he use o%ﬁany appar at us,
appar at usnfronpoofentlyerza vposistfooexperimkntal tiethetiapguticoractihe pppasssi ca tef any

met hoq or say.herein, and/or for the use of. an aratus or kit to
et Poo st dhiregpial bl Taberh TrouseTan rERG B ts can
incl ude QRepRhel®rAdfioANShatiiNf whichl@MiRIudot 8d idBA¥EodsFodporfdm&Rl thy W th
appropriate packaging material, containers f or hol di ng the conponents of
t he kit, metbedsudithomabntiom padkagisg mmterpl.atliagiontginche net hods herei n and/ or
the like. Simlarly, products of the translation systens (e.g., proteins
such as HA and/or NA nol ecul es) can be provided in kit form e.g., with
cont ai nereXAMPHRS$di ng the conponents of the kit, instructional nmaterials

for practicing{the‘nethods herein and/or the |ike.[Q159] To facilitate use
of tHE ndOhHHINY indlygpasyituseneustd thad 9% hperWeminandggtpulsted ipdupgas e
conponent I L : d yyj.f j i-c fluid,
rel g e R oA S e T S R
usef ul f arupagHagisngH2nduscnnegtliaoa paideintié porentza ginienuselack of H2xpeiifierent al  or
t her apeut.i c vacci ne purposes, can be packaged jn the formof a kit.

Typi cal | yMORHEYRR Persint o aftey PR adprRem soceRpcabyd %@%@H@ﬁf‘@r% H2

addi ti Onaéari HufaR iN¥lchZa CRMkel REtddBiuaieddor thie{}%gﬁ%Edéx%gﬁcaft@éndjél{cﬁt%r m ng

t he net hods of the I nvention, packaging material, ont al ner. EXAMPLES

[ 0160P H2MRad erbssureateyewntibslyscsmuseid frinets.1 887 fpam Gerviscthainderciimapulagtded i n
humans unt.il. 1968 n t l.ac i nfl.yenza, yi S. Havin
plrJoven ga"t')llgﬂ uS?Za%@amggﬁfﬁgg’é%aﬁ@s%)Iﬁlﬁgéy %ﬁi@%‘b@“ﬁ@r enti \z;: °
gi ven t hqH2agk vehiscsiéliSiRAIC brodll R rdattil OalPod m@gsﬁemgaﬁsﬁ{et&&%@uﬁ@yr teen

geographically and tenporally diverse H2 avian and human influenza viruses
wer e evalviasednfhgmaggleiinatigbiinhibitiongnd ghirdl gpeomprdayst i cit a broad cross

reacts v IR AR R AR TIPSR By
Al swizne/ Mhud@Gere 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 (wf) 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.

60



(H2N3) viruses elicited a broadly cross-reactive anti body response agai nst
het erol ogous H2 viruses in hemaggl utination-inhibition and neutralization
assays. [W0@tjo/a93i3ng an A/ Ann Arbor/ 6/ 60 (AA) col d- adaptPed/uSe@)/0¢292IN2)
backbone, three ca viruses were generated: ca A/ Japan/57, ca

A mal | ar drdyi ¥ 8HANNAGaquvnsw sfahdfda2doant vebeintirand NA sequences of

A/Japan/ 57 and-Alswi-nre/ M) 2006—are shown—in—Fable 3 The—-abilitv of each ca

vacci ne \ﬁEQéDt%Oprot ect Hé‘g%l‘ilﬂét homl%@ﬁh@a@ﬁd heterol%@’é‘%&Aﬁ]‘ﬂQf typ

(yvt) HZ3 virus challengg was evaluated in ferrets. Effigag¥odde Protection
was varijlable in the uppper respiratory tract. The ca AA and ca A/Japan 57
vacci nes §EQUDdeO: tonpl pHa @13t ect i on cagelapmt/5a honol ogeudeathizl | enge phil e

the ca Inr'nl | ar r” I\I\// 78 nrl ca AI e\Al nd /l\/l"V 2006 vacecilnes nrovi dad narfl |
T TVIRA U vVAOCUT TiIw rJ

prot ect i OSEQIIQFNQO%N ogoﬂé &R enge \ﬂatﬁﬂﬂ?é’agﬁani fi cant AMEMAEon i n Virus
titers d MBONGL 5T TTOEK T Zed cryﬁq@g]fp P}gqne Of TINe, Ga@CCTI e V] r uses
etero

conferrg nple € protection’agai nst ogous challenge i n the upper
respirat ('SEQtIDeNO 41 n t Al @UBr respi|rcatoigpahfsact, eachAminovAacidi ne

conferr ad hnrrnl ete nrnf ctionfromthe challenge with ithe honpl nngns M

virus. THEQAD AU\Oaﬁd cal BASW e/ M 2006 N&WWH@QD&OGW d@%lcl@ﬁ}%l ete
pr ot ect | q) #OV\BI’ g% ma[ ory t CECA/S\QQI%/WMQEIQ,(%BI ng{n OA&gOUS W
e VIruses. . of the re

chal | en abl e NA sequences aslsor ant vacci ne
st rai ns.| YKQAP|NGt gur es| NAaINB)2 show |tcher/effnicMMOY2006 prvteedtiden conf erred
by the da_AA_—ca A Japap/57__ca Almalll ard/ NY/ 78 and ca Al sw-ne/ M) 2004
v;cci ned YHQABNQ: 8 Fef N&t@Nere vaderrubwneIOR0Q0si nymincyded of ca
reassortamt—viTus vaccine. 1he ferrets were them chaltenged—wtiT w—AA, w
Al Japan/ 57, w A/ mallard/ NYy/ 78 and wt A/ swi ne/ M) 2006 i nfluenza virus.
Three day162jHtigabal hehgehdw tgscfaatyrdpadtedtionwontrted bofthd icAheta et s wer e
harvested and virus titer in the tissues was determ ned, Figures 1 and 2

shows ef FAERHY 05 cpAIPEATON /ARG F¢ éé?“ﬂ?e/W29%ﬁar?ﬁ}nﬁéH’tfeFﬁQtszEé‘{,rFtﬁes
agai nsgt *19&9%9&%&@&9@%%&0 0998P§a Wa%sgrttaﬁ(f]% %aé’dlﬁéJSﬁh% gﬂeﬂs%rbgéth% d nasal

t urbi nates, respective errets Fi gures
ef fi cacy abfillgrzed wiﬁli\mtnAAom ArJapah/ By, wthened aRlANY 78 ahﬂ&ﬁp%/ﬂWﬁE/M@éZO%
Al mal | ard/ NY/ 78 and A/, sW n {)%[YBZOO vacci,nes

Hae

KIJ

)

_ _ A lnrﬁce.mr%ew[ere _
vacci nat 8BIH§2R VEUS; HYre dgsestihaliengedungs and asal Wpmatey of e Jerretyierey o
ver et henehalciang etuiMiteh inthe AbsucMvadiJBRAHALD TFi tg‘rﬂtes A bl Bbe4 Y48, gnd wt

Al swi ne/ MJ 2006 influenza virus. Three days post challenge |ungs and nasal
t ur bi nat ggotetiarheniirted hythe rdsambpaenield2 anerindsragsingti oarologous had hetswiegounas

recor nante s LR ReC iy e R e RN BTG hGBES oo ™ T
[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

15  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

20  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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w |l d-type H2 viruses in |ungs and nasal
[0164] Wile the foregoing invention has been described in sone detai
pur poses Wb 2010209833y and under st andi ng,

t ur bi nat es,

it will

respectively,

in mce.

for

be cl ear PCO/US2E 09I ed i n

the art froma reading of this disclosure that various changes in form and

det ai |

For exanpl e,
in var i oUSTRISADITAE PBRSSXIRtas R sy
ot her doc YRR B ehlf drirdiNiduARRhAIEALA RNbAhorb
their entirety for a

publ i cati on,

al |

fgnday

DaRld

to the same extent
or ot her document

pur pose

patent, patent application,

wer e

individually indicated to be incorporated by reference for al

pur poses. SEQUENCES ca A/ Japan/57 SEQ I D NO 1 Nucl eotide Sequence of ca

Al Japan/ 57
cat agacaac
t gagagggga
caattctaga
acggaaagt t
ccggat ggct
at at aat gga
at gaagaat t
ccaaagat ag
gtaatccatc
t t gccaaagg
accat cccaa
ccgt aggcac
t gaat ggaca
taaattttga
gaggtagttc
aaactccttt

taggtgagtg

H2 Entire nolecule length: 1773 nt 1 agcaaaagca

ggggt t at ac

caaaagcaaa acaatggcca 51 tcatttatct cattctcctg ttcacagcag

ccagatatgc 101 attggatacc atgccaataa ttccacagag
151 gcggaacgtc actgtgactc atgccaagga cattcttgag
at gcaaact a aacggaatcc ctccacttga actaggggac 251
ccttggaaat ccagaatgtg ataggcttct 301 aagtgtgcca
gaaagaaaac ccgagagacg 351 gtttgtgtta tccaggcagc
gaaacatctc 401 ctcagcagcg tgaaacattt cgagaaagta
451 atggacacag catacaacaa ctggaggttc acgggcctgc
attcttcagg aacatggtct ggctgacaaa gaaaggatca 551
at cgt acaac aat acaagcg gagaacaaat 601 gctaataatt
t gat gagaca gaacaaagaa 651 cattgtacca gaat gtggga
atcaacattg 701 aacaaaaggt caaccccaga aat agcaaca
751 aggaggtaga atggaattct cttggaccct cttggatatg
gagtactggt aatctaattg caccagagta tggattcaaa 851
agggat cat g aaaacagaag gaacacttga 901 gaact gt gag
gggagcaat a aat acaacat 951 tgccttttca caatgtccac
ccccaaat at

62

aaggt cgaca
aagacccat a
tgtagcattg
gaat ggt cct
ttcaatgatt
aagattctgc
gcggtgtctg
gattat ccgg
t ggggggt gc
acctatgttt
aggcct aaag
t gggacacca
at at cgaaaa
accaaat gcc
ccact gacaa

c aloct@cidiednint this uppldeipiah hirengcdrportdds refeusics dotheirehtitdeforaitent i on.
he techni ques and apparatus descri bed above ma
bﬁspap @Wé pupligalinp.atenbinaint apIcrEeR %bns, or

Rty A

be used

g€ in

ual

201

501

801



1001 gt aaaat cgg agaagttggt cttagcaaca ggactaagga atgttcccca 1051 gattgaatca
agaggattgt ttggggcaat agctggtttt atagaaggag 1101 gat ggcaagg aat ggtt gat
ggt t ggt atwogatia®ssmrca cagcaatgac 1151 cagggat cag ggt at geagaSaganaagaa
tccactcaaa aggcatttga 1201 tggaat cacc aacaaggtaa attctgtgat tgaaaagatg
aacacccadBEQPENCE§aagct gt tgggaaagaa ttcagtaact tagagagaag act ggagaac

tt gaacaaaa agat ggaaga cgggtttcta gatgtgtgga catacaatgc 1351 tgagcttcta
gttctgat gf-é—fﬁg%é&gag gacacttgac tttcatgatt 1401 ctaatgtcaa gaatctgtat

gat aaagt %(gﬁﬁmégﬁhcl%%% fdfccbfed AVFHAFFPRAC taggaaat gg atgttttgaa
ttttatcaca aatgtgatga 1501 tdaatgcatg aatagtgtga aaaacgggac gtatgattat
cccaagt at@tﬂSﬁﬂpl@a@daIg@tkﬁﬂanaact aaat agaaat gaaa t caaaggggt aaaattgagc 1601
agcat ggggg tttatcaaat cctt a%a{;l ttc 1651 tct tcactg

gC% q taéggtaca %ﬁ %C
caat Cat ga CtlcC C
5 5 gzgff%ﬁ A digctita 170t 2

1301

chgg
at ct gcat at tg tqacttta? 9% ctcatt %% I D NO. 2
Ani no aci d SeftledritE 6F¢ ¢ & W IS T 1L ERITE IRAECGHE S St c 58> aa 1
mai iyl il 13 avFR &59 oy st ec Valtd 1Ereradan Hakdid el s %%ﬂ‘ﬂﬂ@%ﬂ(ﬁéh
gi ppl el gdc2 &l a9 ara tele o 1 9 @aqpec vis A aaskaerip- A0 I¢ et @it fa pidiaesed ki |
ssvkhPekviZ 31 plkarag et td t gosyacsy db o vsorpsfd tr e aaad & thdkigs dr ygakigsynn
tsgeqm i i vis @y pnicet 204 gprdd gt ytwestagt stdan dasdqred e QRkoATgOggran
ef swt | | dm 255t st gt d d sapeygfc kit skagssgl ke degid encetadaeipdgai n 301
ttlpfhnvhpidz icgﬁﬁard@afgd@ei@afdﬁegzdﬂ ROy 284 gt fa@aj@@dt@kcﬁwm@g
wy gyhhsndag; s ayaackesc 1o 4 A ey nsvd gl 401 4 @ft{&@jﬂ
%trcfgggfcn%%l\\; ﬁ/a{?@déé/t nenerdd o 45l ﬂ@d y iﬁgy

g
;m@g'ESf"‘”%o‘SPJg&éJ!?géfq&{ % <j~ gdﬁﬂ%ﬁ 90&5 ga%ea%e”gcaa&j f?@apa”/ 5

ntlr&%l ttgtacca aatg gg

acctatgttt ccgtaggcac atcaacattg

20

25

30

35

40

45

701

751

801

851

901

951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751

aacaaaaggt
aggaggtaga
taaattttga
atatcgaaaa
gaactgtgag
tgccttttceca
gtaaaatcgg
gattgaatca
gatggcaagg
cagggatcag
tggaatcacc
ttgaagctgt
ttgaacaaaa
tgagcttcta
ctaatgtcaa
gtcaaagaac
tgaatgcatg
aagaagagtc
agcatggggg
tctgtcactyg
acgggtctct
ttaaaaacac

caaccccaga
atggaattct
gagtactggt
gaggtagttc
accaaatgcc
caatgtccac
agaagttggt
agaggattgt
aatggttgat
ggtatgcagc
aacaaggtaa
tgggaaagaa
agatggaaga
gttctgatgg
gaatctgtat
taggaaatgg
aatagtgtga
taaactaaat
tttatcaaat
gcaatcatga
gcagtgcagg
ccttgtttcet

aatagcaaca
cttggaccct
aatctaattg
agggatcatg
aaactccttt
ccactgacaa
cttagcaaca
ttggggcaat
ggttggtatg
agacaaagaa
attctgtgat
ttcagtaact
cgggtttcta
aaaatgagag
gataaagtca
atgttttgaa
aaaacgggac
agaaatgaaa
ccttgccatt
tggctgggat
atctgcatat
act

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
thngklckln
rdglcypgst
vsgnpsffrn

tavrgdgici
gipplelgdc
ndyeelkhll
mvwltkkgsd

gyhannstek
siagwllgnp
ssvkhfekvk
ypvakgsynn

63

vdtilernvt
ecdrllsvpe
ilpkdrwtgh
tsgegmliiw

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



1 agcaaaagca ggagt gaaaa tgaatccaaa tcaaaagata ataacaattg 51 gctctgtctc
tctcaccatt gaaacagtat gcttcctcat gcagattgcc 101 atcctggcaa ctactgtgac
att gcat t twoaaya®assat g agt gcgactc 151 ccccgcgagc aaccaagraa/usgeioatzyrga
accaat aat a at agaaagga 201 acataacaga gatagtgtat ttgaataaca ccaccataga
gaaagagata025ir it Goococgaag 4agt golaatlar cagaieat 1 ggk treaaagoc gef aat gtdaaat
t acaggat ta5 gaaciot td d gt aaggacask i tCaad cagignicttd et get ¢ B Hegiggggac at
t t gggt gacyy BgagasnGtthat Ot Qi &al g, € gad Cet gt A0l radagi Gidatgl apd tdgeact
cgggcaggag @ & Lanad 90y acaad agat gy ad-agaat e cc

C&f&@@nﬁwg%@s{%@fmcﬁ@s
t cat cgaacg Cliab faat g %%&@@ﬁp%ﬁn@&ﬁp& b G éém%wgt

gratat agcgﬁ%é&% 5@9{&%(: £ %ain :
cact ggggat

tattggttc%lgggegﬁaeaﬁa atatcctcag gac gagg %@%gcg n{‘at(% caa
t gggactt gc aca %a thajct gatgg 751 aagtgcatca ggaagagccg atact agaat
act attcatt aaagagggga 801 aaattgtcca tattagccca ttgtcaggaa gtgctcagca
tata cctc at.a tcet agat gt at ct gcagagacaa
ct gg 35%(??@5\;(?2918801 %tbq 6938]6? &, F%?Zfag%ggg;\];gattata 951 gcattgattc
cagttat gtEhtirgeiotRgpdendth gidog@ega cacacccagg 1001 aacgacgaca gctctagcaa
tagcaattgc agggatccta acaatgagag 1051 agggaatcca ggagt gaaag gct gggcct t
t gacaat gga gatdHt I A% 019 dfffed Irtptrade bledar TngeC Bt tE att i Trggi t a
t gaaact t t ¢ I BIC At €t tig- Gtaeta gyt T anewtct aal C t et to gec it et ag
acaggt cat al Gt tyevaarera adtaguiicgagatttantatt gytaataata U@ 5o eI gpagfaygg
caaadgct gcl &t caat apuiaqetdad et ayd t apgagl ¢ rat e A28 e erpyipgratasy (et Tpcag ey ac
t agagt at g (@ ggacct ae g aff e G igi t A3 i tgid dd gicggeacdd« agp A @oid tat gg
aacaggct ca 3199csd ged gh ddt o pggrgaac atafadd t i eRt - LLd pt @f @ath o f dLpgeaat
tttagaaaaas d¥ o @cd st t9tdcd cdaet £ SEQ d 3N A A s e ¢h sequence-f ¢

A Japan/ 573N2 gtggggacat ttgggtgacg agagaacctt atgtgtcatg cgatcctgge
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35

40

45

401
451
501
551
601
601
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451

aagtgttatc
ttcaaatggc
atgagttggg
tggtccagcect
cactggggat
ttgtggacag
tcggaatgcyg
aagtgcatca
aaattgtcca
tgttcctgtt
ctggaaaggc
gcattgattc
aacgacgaca
agggaatcca
ggatgggaag
aaagtcattg
acaggtcata
ctgttgaggg
aggggaaggc
tgtgttttgt
gggcgaacat
actccttgtt

aatttgcact
acaatacatg
tgttccattt
caagttgtca
gatagaaatg
tattggttca
tttgtatcaa
ggaagagccg
tattagccca
accctcgata
tctaataggce
cagttatgtg
gctctagcaa
ggagtgaaag
aacaatcagc
gtggttggtc
gttgacaaca
caaaagctgc
cacaggagac
ggcacttcag
caatttcatg
tctact

¢gggcagggg
atagaatccc

catttaggaa
cgatggaaaa
caactgctag
tggtctcaaa
tgggacttgc
atactagaat
ttgtcaggaa
tcctgacgte
ccgttataga
tgctcagggce
tagcaattgc
gctgggcctt
aaagattcac
cacacctaat
ataattggtc
atcaataggt
tagagtatgg
gtacttatgg
cctatataag

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

acaacaaaca
ctattaatga
gtgtgtagca
atgtttgtgt
gacgggaggc
gacccaggag
tgactgatgg
daaagagggga
tatagaggag
gcagagacaa
gaagattata
cacacccagg
acaatgagag
gatgatgtat
tgaaactttc
aggtcaatag
ggtattttct
ggagttgata
acagtattgt
tggcctgatyg
tttagaaaaa

1 mnpngkiiti gsvsltietv cflmgiaila ttvtlhfkgh ecdspasnqgv
51 mpcepiiier niteivylnn ttiekeicpe vveyrnwskp qgcgitgfapf
101 skdnsirlsa ggdiwvtrep yvscdpgkcy gfalgggttl dnkhsngtih

64

301

601

901

1201

a



Entire nolecule length: 471 aa 1 mmpnqgkiiti gsvsltietv cflngiaila

ttvtl hf kgh ecdspasngv 51 npcepiiier niteivylnn ttiekeicpe vveyrnwskp

gcgi t gf apvOo20mW/09B3MSsi r| sa ggdi wtrep yvscdpgkcy gf al gggrCir/usedieseayré h151

dri phrtll mnel gvpf hlg tkqgvcvawss sschdgkawl hvcvtgddrn 201 atasfiydgr

| vdsi gswsith nidrtmestelcl v aienigtad ftvl gt dgsasgrves 2 5ls attdg 8w k égr dartduildspl sg

saqhi eecsx0 y pa tyspeiiar ed g 1€ r idnikigsdw s B Qi 1o gkt e dye i ghSstye gk dregt orand d

sssnsncr %mrtﬁiﬂﬂpﬂl%@ﬁ&lm;ﬂ@ﬁ@aqmﬁéd%dﬁpﬁm&l kvit drg@ved pnsks

qvnrqvi vaip 4Gk, lnwﬁw Isflc%/ N &d ﬁ{dd[ ggsspfoeerwﬁ/ r§n gﬂgt S 451f
ence o

gtygt gswpﬁsp 39%’56 f’%@
%Eaﬁ g%g&g@lrﬁ}?% eelnl%% eZlcttttctc atcctcct gt

ca A/svm

ggggt t at 3{5 g}gaar% caat gaccat

t cacagt agt ga caaatatgca 101 tcggatacca tgccaacaat tccacagaaa
aagttgacac aatcttggaa 151 cgaaacgtca ccgtgactca tgccaagaac attcttgaaa

agacgcat aa 201 tggaaaqgttg tgcagattga gtggaatccc tccattggaa ctgggggatt 251
gcagcattdéﬂ@@ﬂ@M@ttggaaatc cggaatgtga ccggctctta 301 agtgtacctg
aat Q%CCtﬁcg b agh ggﬁﬁcl@@tﬂﬁasaegtﬁ j?gg& 92al agnAShobE 1t gct at  ccaggeagt t
t caatgatta tgaggaattg aaacat tcaccagtgt gacacacttt gagaaagtta
agattct gd?ntiragm@p&utedmgiﬁﬂmggmcccagc acacaacaac tggtggttct cgggcctgtg
cagtatctgg 501 551

aaacccqgtca ttCttta a acat ttt t acaaa tcaa
actact caat 1y %%faagaggg aqqa%@‘afatcaa %Sa RIS E LR KLl

gggggat aca Et]cacc%cc %%lg%ﬁ‘?c %%Ca of %t ot 'fffraa
catatgittoc Q:Jgtt%%%ﬁafc%p%a%%@amlt%&%&m @%‘%W@%aﬂa&’%%@%a

ggccdaaagt! Tlaat Srpeed 75 1C Ghfatiaatfa Sopra dat o tiYoattar 2 Iaghaaat

gggat gt catZ @01t et a4t toea gk epreect gt a0t dd aat @ @t otagastac gyEidsEaaa 851
t at caaagag alg gaepnt aEt gy aed d et grec ey ackigsgees tat @pld gast ga

20

25

30

35

40

45

301
351
401
451
501
551
601
601
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751

agtgtacctg
tctgtgctat
tcaccagtgt
tggacccagce
aaacccgtca
actactcaat
ctggtaatat
actgtaccag
ataagaggtc
ggaggaagaa
aaattttgag
tatcaaagag
aattgtgaaa
gccctttcac
taaagtcaga
attgaatcaa
atggcaaggg
aaggatcagg
gggataacta
tgaggctgtt
taaataaaaa
gaactcctag
taatgtgaag
ctaaggaaat
gaatgcatga
ggaagagtcc
atatgggggt
ttgtcactgg
tgggtctctyg
taaaaacacc

aatggtccta
ccaggcagtt
gacacacttt
acacaacaac
ttctttagga
tgctaaaagqg
gggggataca
aatgtgggaa
aatccctgaa
tggaattctc
agcactggta
aggaagctca
ccaaatgtca
aacattcacc
tagactgatt
ggggattgtt
atggttgatg
atatgcagca
acaaagtaaa
gggaaagagt
gatggaagat
ttctaatgga
aatctgtacg
agggaacgga
atagtgtcag
aagctgaaca
ttatcaaata
caatcatgat
caatgcagaa
cttgtttcta

tatagtggaa
tcaatgatta
gagaaagtta
tggtggttct
acatggtttg
tcatacaaca
tcaccccaat
catatgtttc
atagcaacaa
ttggactcta
atttaattgc
ggaattatga
gacccccttg
cattgacaat
ttggcgacag
tggagcaata
gctggtatgg
gacaaagaat
ttctgtgatt
tcaacaacct
ggatttattg
aaatgagagg
ataaggtcag
tgctttgagt
gaatgggaca
ggaacgaaat
cttgctatat
agctgggatt
tttgcatatg
ct

65

aaggaaaacc
tgaggaattyg
agattctgcce
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

ccggctcectta
cggtgaatgg
aaacatcttc
cagagatcaa
cagtatctgg
aaagggtcaa
ggagcaaatg
aacagaggac
tcaacactaa
caatggacag
gggatgtcat
ggattcaaaa
aatacttgaa
atacaacatt
cccaagtatg
tgtcccececcecag
tagaaggcgg
agcaatgatc
ggcaattgat
acactcagtt
ctggaaaact
atataatgcc
tccatgattce
agagacaatg
atgtgatgat
ccaaatatga
aaattgagca
tgcaggctct
tgtgttctaa
aatttgtaat



901 aattgtgaaa ccaaatgtca gacccccttg ggggcaat aa atacaacatt 951 gccctttcac
aacattcacc cattgacaat aggtgagtgc cccaagtatg 1001 taaagtcaga tagactgatt
t t ggcgacayogagrmaipaaa t gt cccccag 1051 att gaat caa ggggat PETiUSR@Yagaat a
gctgggttta tagaaggcgg 1101 at ggcaaggg atggttgatg gctggtatgg gtaccatcac
agcaat gatSEQ 1B N@agyatinagdd sdqatgeagea Agaemnaddom006 ¢t caaaa ggcaattgat 1201

tgatt gaaaagatga acactcagtt 1251 tgaggctgtt

gggat aact a acaaagtaaa ttct
gggaaagad@“?%g§@§5@gpﬁﬁﬁ ddagg ct ggaaaact 1301 taaataaaaa gatggaagat
ggatttattg atglatggac atalaalgsc 13k &%@E&J@Rﬁc@cﬂ&ﬁr@% Q%a@@r@fﬂ@gagg
:;:;;t g:ttﬂt térclsl@ﬂpéfé‘l&icgasalga P r%aeccgj C; é‘;;? 1501
gaatgcat ta %ﬁé 9gaca. gg%ﬂf c c?%’é%(% éﬁ%é&h 1gagt cc
aagctgaa aaa caaa q? %f “at é& chaaata
;:tttg;:t?t L1 q%%l T ri l”f”t ac tp Vrbga%%%ed qﬁ%att
ctttctgga gtc
aattt gt aatY 117t5tl R%&éba]c@ﬁq Bf‘f d‘f%fjl@t QD’W@W%@ aqaft aEuence of

o ner

caA/ &

ned MO Q006 FP Ent Y& Thd el € 9 et

¥es SePkaldl th i FngVigmn

t vvkgdqi 040]gytlrmfrﬂ'ﬁs\t@‘{@ﬁ/mnl%ﬁmnhtfﬁ‘dﬂmd%ﬂ(l@lthmfgﬂ@]cﬂ sloggippt el dfdc

si agwl | grib leddid i shupley dvsiya mnedklern &l (Ke Agrgd afigpl sfh inehjdesstnieh | 4 v trsytt i vek vk
il prdgw of01 tigerss sician A 5le Msgripisdf rony el 1t iksg sat vesa salks Issy nimn it ssgiegidnvi w
gi hhpnddaes RUdsipd 1oyeprivgti yvsvgt st I n krsi pei atr pkvngqggrm efswt il etw 251

dvi nfigst gn | i apeygf ki

| ti gecpkyv ksdrlil at
gsgyaadkeiﬁ@ R A Qigh tNg\l

vwt ynael | n f
svr ngt ydy%ntgg% Eecgeeceis

csngsl gcri

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

20

25

30

35

40

45

agcaaaagca
ggtagtgaat
acttaatttt
gtgacctatc
tataataaca
taactgaaga
agaggattct
caaagacgtc
actgctggtc
agcaatggga
cccaatagga
cttggtcgag
atgacaggga
aatgacagac
agtctgaatg
ggccctgcectyg
aaaaataata
aagaatgttc
aattggaagg
actggaaaca
ccgctgaccce
ggacccggag
aggtagaaca
ttacagaagqg
acactagtgc
caaagccaag
ggaggcccaa
actttctgtg
ttctaacatt
act

cleptid

nr

neil
ggtgcgagat
accactctgt
caacacagtc
caacaataac
tacaataaca
agaaaggcct
tccettttcea
atagtcacaa
ctttgctctce
ccattaaaga
acagctccag
cagcagttgc
acgataatga
tccattaaat
ccaatgcatt
ctaatagtgc
aagtatgaaa
ctgctatgtyg
gctctaacag
gggtatgtat
ttcaacaatg
tgaaggggtt
gtgtcgacta
gtggatcaac
caaacaatga
gactgttttc
caagaatgat
gactagacaa
gggtttatgc

gaatccgaat
caacaatagc
atacatgaga
gacccctgca
ctgtgataaa
ttcaagtctc
caaggacaat
gagagcctta
acacaaggag
caggacacca
tactaggaaa
tttgacggga
tgcaagtgcce
catggagaaa
gacgggactt
agattacagg
atgttcccaa
gacattgatg
accttggatg
gtagtaaatt
tcatgtgact
tggtttcaaa
gtggtagatc
tctcctaacc
ctggtcaggce
agccctgttt
gacgtctctt
tgaacctgga
ccaagtaata

66

R

cagaagataa
ccttctcatt
aaataggaga
gtaccgaact
caacataaca
cactaccgct
gcaatacgac
tgttagctgce
cattgctagg
tataggtctc
ttataaagag
aagagtggat
cagataatat
ggacatacta
gtgttgttgc
gtttactgga
aacaaagata
tttactgtat
agaatcaaca
ccactcagac
ccccaagcaa
gctggcgatg
gggctttgaa
atgtcaaatc
tattccggta
ttatgttgag
ggacaagtaa
tcgggaaatt
gaaaaaagca

skrgssgi nk tekilencet kcqtplgain 301 ttlpfhnihp
vrnvpglesr gl f gai agfi
@ Sequencdeficat Ay wingl
H4%§ pvknlyd kvrnglrdna kei gngcfef yhkcddecmm
gvklsn ngvyqi l aiy atvagslsla imagi sfwn 551

wggnvdg wygyhhsndq
rlenl

nkkmedgfi d

taacaatcgg
ggagtgggaa
ccatcaaata
gcagtgacac
acaacaataa
gtgccccttce
tgggtgaaaa
gataatgaca
gaccaaacat
taattcgttt
atatgcattg
gcatgtgtgc
atggagggag
agaactcagg
tgtcacagat
tacgggaggg
caacacttag
atgtagggac
acgagactat
acccccaggce
tgtcaatgga
atgtatggtt
attatcaaag
aattacacaa
gcttcattgt
cttatacgag
tagtatagtt

ggccagatgg
ccttgtttcet



SEQ I D NO 7 Nucl eotide Sequence of caA/sw ne/ MJ 2006 N3 Entire nol ecul e

| ength: 1453 nt 1 agcaaaagca ggtgcgagat gaatccgaat cagaagataa taacaatcgg 51
ggt agt gaawoa0wAwsisrgt caacaat agc ccttctcatt ggagt gggaa POT/UseamvmaIre t
caacacagtc atacat gaga aaat aggaga ccatcaaata 151 gtgacctatc caacaat aac
gacccct gSEQIRN@seimigo agidgagancOflcd AtsaatdRICO200CIsat aaca ct gt gat aaa
caacat aaca acaacaaflaa 251 taactgaaga agaaaggcct ttcaagtctc cactaccgct
gtgcccctﬂ%“§®¥mgﬁéggéﬂg%t‘ié@cttttca caaggacaat gcaatacgac tgggtgaaaa 351

caaagacgt c @ty cacea: 9 ot %ﬂ%&&ﬁﬂ%@@ﬁﬂ?&%cﬁ%@ﬁ%&gt c
I L R e e
ttat aaag 951261 %a]t :I_Ct %%é; C-a. ng &
Oi G
ik iy

aatgacag

ccaat gcat4°>y %%ﬁ%r%t CHcHY R T 51y gty Qﬁﬁ
agat t acagtf gt det f B0 HHEAE HA RS ta[@ﬁﬁ%i a(avrﬁ@ffq\@‘éﬂ:aa
aacaddgat® ka%@@;%vsﬂlg@a\g@a%@gﬁ 159 e’ gt et Yt 7 et gat g k4t -astyt at

at gt agggatd 1004w st 3 Fyala gok et @t e algy e lct t gt ok edfied e oes dcgagmct at 951
act ggaaact Qoutrad gratp @t eyt aaattk ccact cagac acccccaggce 1001 ccgcet gaccc
ttcaacaatg tcatgtgact ccccaagcaa tgtcaatgga 1051 ggacccggag tgaaggggtt
tggtttcaaa gctggcgatg atgtatggtt 1101 aggt agaaca gtgtcgacta gtggtagatc
gggctttgaa attatcaaag 1151 ttacagaagg gtggatcaac tctcctaacc atgtcaaatc
aattacacaa 1201 acactagtgc caaacaatga ctggtcaggc tattccggta gcttcattgt 1251
caaagccaag gactgttttc agccctgttt ttatgttgag cttatacgag 1301 ggaggcccaa
caagaat gat gacgtctctt ggacaagtaa tagtatagtt 1351 actttctgtg gactagacaa

t gaacctgga tcgggaaatt ggccagatgg 1401 ttctaacatt gggtttatgc ccaagtaata
gaaaaaagca ccttgtttct

651

67



1451 actSEQ I D NO. 8 Ami no acid sequence of caA/sw ne/ MJ 2006 N2 Entire
nol ecul e l ength: 469 aa 1 mpngkiiti gvvnttlsti alligvgnli fntvihekig
dhgi vt yptwoRtiwmpssvpncsd tiitynntvi nnitttiite eerpfksplPpTiuspéogefopd 101
hkdnai r| ge nkdvi vtrep yvscdndncw sfaltqgall gtkhsngtik 151 drtpyrslir

f pi gt apviWhayisalaimdds:ssscf dgkew mhvent gndn 201 dasaqi i ygg rntdsi ksw

kdi | rt gese cqci dgtcvv avtdgpaans 251 adyrvyw re gkiikyenvp ktki ghl eec
scyvdi dvyc icrdnwkgsn 301 rpwnrinnet il etgyvcsk fhsdtprpad pstnscdsps

nvnggpgvkg 35 i vpnn 401
dwsgysgsfli' vkh%%%qpc fﬁ F?é%y%{eﬁ%ﬁléﬁggmgﬁr@%}tg% 4%11{”%% 4

gsni gf npkvhsstingsofcl ai med is: 1. An isol ated pol ypepti de, V\/nerel n sal d
pol ypeptide is selected from co SIS i ol t|de
Pco0ga by a pot Pnucl Sopiagis oedied B mtlconte o Srheu BoNs. 1
3, 5 7, residues %?s%@jiﬁ)@tfosﬁ&@lﬁﬂﬁésfhuei%nd@%éf NGS, fé%ldﬁng ID
NO 1, residues 88-1062 of SEQ ID NG 5 and resi dues 1063-1728 of SEQ ID

NO 5; ii) a pol ypep&%ﬂe”é%ﬁﬁﬁEQllﬁgN@nl agridvss 4811862 e§5EQIP MO : stshmsifiwesany

one of SEQ I D NCS: s 16-340 of SEQ ID NO 2, residues
341-562 of SEQ ID I\@@ﬁmggfsEgslﬁs%ggo of SEQ ID NO 6, and resi dues

341-562 of SEQ I ) NO @polypbﬁtldehﬁnfm'@iml’g%nfaﬁﬁﬁ@ @dldtstftﬁleﬁw asmﬁ@tfh@ea@omdfsl ng
the am no acid sequence as shown i of SE and 8;

iv) d0 poI ypept i de iR IP N Zart @rﬁ ﬁ%l ﬁél6"§69|95ﬁg@ IPeN@c?c é@lé%ﬂrﬂiséé?-l D

2% s e’ 1o PSSR D880 18R 440 AR 1

in which one, two, SHQ & NO:6ur, five, six, seven, eight, nine, ten, eIeven

twelve, thirteen, fourteen or_fiftee mno acid residues. were substituted,
nserted or del elibd. die U fRREG Bsino X AT IEd D AMEIoRE ditpquence

i mrunol ogi cal Iy ef f.gGhhwe iPARWHe RSEQ ID NOS. 2,4,6,and 8;
15 iv) a polypeptide comprising an amino acid sequence selected from 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 in which one, two, three, four, five, six, seven, eight, nine, ten, eleven,
twelve, thirteen, fourteen or fifteen amino acid residues were substituted,
20 inserted or deleted.
2. An immunogenic composition comprising an immunologically effective amount of
at least one polypeptide of claim 1.
3. An isolated antibody that specifically binds the polypeptide of claim 1.
4. A method for stimulating the immune system of an individual to produce a
25  protective immune response against influenza virus comprising:
1) administering to the individual an immunologically effective amount of
the polypeptide of claim 1 in a physiologically acceptable carrier.
5. A reassortant influenza virus comprising the polypeptide of claim 1.
6. An immunogenic composition comprising an immunologically effective amount of
30  the reassortant influenza virus of claim 5.
7. A method for stimulating the immune system of an individual to produce a

protective immune response against influenza virus comprising:
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at | east one polypeptide of claiml1l. 3. An isolated antibody that
specifically binds the polypeptide of claiml. 4. A nmethod for stinulating
t he i MurE0yeX®es3ef an individual to produce a protect iPCg/uspome2297@sponse
agai nst influenza virus conprising: i) admnistering to the individual an

i mmunol ogi cal |y &f f ectdnimisaeriignd tied intivéedyadhuy peptinalegiodllycdfédcavd amoué of

physi ol ogi cally acceptable carrier. 5. A reassortant influenza virus

conpri si ng the pol ypeper@aagtntpehzamvius gf clagm p iy R P%C%igfnﬁegwtﬁl?lsn
conprising an i munglagically effective anount of the reassortant influenza
virus of claim5. 7. A nethod for stinmulating the i mune system of an

i ndi vi dudl. to Jor sdlateel lypruoteetds, weheramsné pohspdosteleag sdlesed fromlthegmapvi r us
conpri_si ng: i.é.ad inistering to the individual an imunologically effective
amount of PPHEMYssortant influenza virus of claim5 in a physiol ogically
acceptabl e carri Sr. 8. An isol ated pol ynucl eotide, wherein said

pol ynucl eot i de i 8 sel 8PPRAUSIEHctRBINGHE S i6He1Ids Py cre.asishown in any one

pol ynucl eoti de co iGd I i 1 iH- . of SEQ
"D Xos: 1 3 s T O L R R T IO N R 20 o
SEQ I D NO 1, resi dud®43322063EQfIDSEQ: 1, Deshimies 88116062 e§ SHQID NO6BartiAi28dads SEQ

ID NO 5, or a conpl y Yhereof; ii) a polynuc|eotide sequence
havi ng at | east 90%% ﬂ%ﬁé%?ﬁ&%&?ﬁ@tipéglngQ@%eng{y Feé]éi chgg%eo t |east
94% at | east 95%3 at least 96% at |east 97% at |east 98% at |east 99%
sequédfice identit{to ﬁﬁ@lYﬁB‘Fl?Pngf’lSé@‘fqne%h%‘@a&éﬁé@t 3070¢ af)least Pi%atleast

pol ynucl eotide of (g}, .01 MY 930, |.£RSs198N PNGst 9565 % AN Le'a?ﬁﬁ/%,*&'fm

three, less than four, less than five, l['ess than six, |ess % an seven, |ess
t han ei ght, |ess tHeast88%eat lbass 39%hsaquanenidehiygo thrapolplueloetide bemsndehdn
twelve, less than thirteen, |less than fourteen, less than fifteen, |ess
than twenty, |ess t#kn twenty five, less than thirty, less than forty, or

| ess than fifty nucl eotide residues were substituted, inserted or_deleted;

and iv) a pol ynuiDeot p@elyBugetidsi diga)dn midshelsss than eusylesh&ndweogssigan he

pol yRgpt i de of cl aitﬁ}e%; less than four, less than five, less than six, less than seven, less than

cight, less than nine, less than ten, less than eleven, less than twelve, less
than thirteen, less than fourteen, less than fifteen, less than twenty, less than
twenty five, less than thirty, less than forty, or less than fifty nucleotide

residues were substituted, inserted or deleted; and

20 iv) a polynucleotide comprising a nucleotide sequence encoding the

polypeptide of claim 1.

9. An immunogenic composition comprising the polynucleotide of claim 8.
10. A reassortant influenza virus comprising the polynucleotide of claim 8.
11.  An immunogenic composition comprising an immunologically effective amount of

25  the reassortant influenza virus of claim 10.
12. A method for stimulating the immune system of an individual to produce a
protective immune response against influenza virus comprising:
1) administering to the individual an immunologically effective amount of

the reassortant influenza virus of claim 10 in a physiologically acceptable

30 carrier.
13. A cell comprising the polynucleotide of claim 8.
14. A vector comprising the polynucleotide of claim 8.
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9. An i nmunogeni ¢ conposition conprising the pol ynucl eotide of claim8. 10.
A reassortant influenza virus conprising the polynucleotide of claim8. 11.
An i Mmunoyernw/®8ssposi ti on conpri sing an i nrunol ogi cal | yCefiseeioa®7@nount

of the reassortant influenza virus of claim10. 12. A nmethod for

stimul atildg t Hehel veniwnef syt e wiicran thericworduablab@id) hedsiai, appaget geirus/e

i nmune response agaj nst influenza virus conprising: i) admnistering to the
i ndi vi dudl’ 2 Yyikcal |y effective anount of the reassortant influenza

virus of g ai ”Tl?eoveici?)r%IfEIQbﬁ?il@,'\91%&'{’}'tﬁé’v%ﬁﬁ?ﬁ&@%ﬁe&ﬁaﬁ%%n 13. A cell

conprising the polynucl eotide of claim8. : vector conprising the
pol ynucl eldt i deA ofll corapmei®s ths .vedtheofagtane obclachailfmld4, wherein the vector is

a plasmd, a cposmd, hage, a .virus, or a,fra nt af virus. 16. The
Vectop of Bl aitmrEhiod glerefikig i RRluedpr RsomhmagbeePBic JEE IOt 17 A cel |
conpri si n@niphBingect or of any one of claims 14-16. 18. A nethod of producing
an i sol ated or reconbi nant pol ypeptide, the nethod conprising:. i) culturing

the cell of claim 13 ewlturingjthe eclkefidainl B aultinresurelli anlturpdwdivonedari ons
permtting expression.,of said.nucleic acids and, . i.1) .Lsol.ating the

pol ypeptide fromt He" @PPS %erm}ltﬁlélg%%rle?fl n%.ald&“%zleic 2f‘Cé%l’sasngrtant i nfluenza
virus, wherein sgjd Visblaﬁn%@mdlﬁﬁ?ti@e froiaho adll gehorRda@gMeNt s from one or
nore donor viruses and at l[east a first genone segnent encoding a first

i mur@geni i it PideiseBoLur ifiuenanyirge ihergbradd Hirgheomnrisss 6 iHeMakgpamsyr f ace

antigen Cs%gﬂ%ﬁtg%n{&f‘e R KREBh&AGALs dﬁwldaait Walta gg%%%ﬁlers%%glé&re&l@(q&in Lrus of
claim 19, FTurther conprising a second genone segneént encodi ng a setond

i munogefirst inmiunogoizia iluchzcairfaot bgéren, whar i the fike ifheordsurfatt aeipea surf ace
antigen conprjses the pol%gﬂ%gf ide of claiml1l. 2 1. A 6:2 reassortant

i nf | uenz£OMPEES t WR%]rYQPRF_l airlys conpri ses 6 internal genome segnents
from one A MofiR. /d8RGHan(iSEc AR AlfuhRASbrrilink Ssc AFRATEOAEGTRA encodi ng

a first imunogenic I nfluenza surface antige ereln the first surface
anti dén emcadhgg serendmpmsieggent inflopmpraissegcd dntigpo| whenoh dot sedendom flotreiam 8.
22, The 13801 A e s M SAIRIA00r Dkt for compri'sing a second genore
segnent
21. A 6:2 reassortant influenza virus, wherein said virus comprises 6 internal genome
segments from one or more donor viruses and at least a first genome segment encoding a
first immunogenic influenza surface antigen, wherein the first surface antigen encoding
20  genome segment comprises the polynucleotide of claim §.
22. The reassortant virus of claim 19, further comprising a second genome segment
encoding a second immunogenic influenza surface antigen, wherein the second surface
antigen encoding genome segment comprises the polynucleotide of claim 8.
23.  The reassortant virus of any one of claims 19-22, wherein the one or more donor
25  virus is A/Ann Arbor/6/60.
24.  The reassortant virus of any one of claims 19-22, wherein the one or more donor
viruses is other than A/Ann Arbor/6/60.
25. The reassortant virus of claim 24, wherein the one or more donor viruses is PRS.
26. The reassortant virus of claim 24, wherein the one or more donor viruses is
30  A/Leningrad/17.

27.  The reassortant virus of any one of claims 19-26, wherein the virus comprises a

hemagglutinin having a modified polybasic cleavage site.
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encodi ng a second i mmunogeni ¢ influenza surface antigen, wherein the second
surface antigen encodi ng genone segnent conprises the pol ynucl eoti de of

cl ai m 8. ¥B.20l333¢assortant virus of any one of clai nsPCIAB201000R7€I N t he
one or nore donor virus is AlAnn Arbor/6/60. 24. The reassortant virus of
any one dfs. cIaﬂnﬁeéseﬁanvﬂh@bﬁh@xﬁh@f@hﬁn@ﬂ9&@;@hd@@@ﬁﬁﬂhmu&¢gmkﬁm@ther
than A/ Ann Arbor/6/60. 25. The reassortapnt virus of clalm 24, wherein the
one or nOFENEYRSF oG QEEIOTSAIRE VIryEs CORST PRAYISBRICAR the/foH QW ingPrepatisy: 24,

wher ei n Hgﬁ,Qﬂﬁw@&:gﬂEQ(%ﬁP&f &54 nhgﬁdVLenlngrad/I 7. 27. The

r
reassortant virus of any one claims 19-26, wherein the virus conprises a
hemaggl| utao,mi n Amaunmgn@genm‘chofnpedltlpn Icyﬂnaesmg eh efamgeloglcaléy Bectivhemoestssor t ant

virus _of any one of. ¢lains.19-27, wher.ej i nternal genome segnents of
Uhe oo, dhe FareragriBiugif uBRo LR ShALTSE Tafe of the fol o ng

propertiegy. t eApQE adHuBtcd Sididnly acchiRl @npddRk ek re@isoRthAtaRIRSH virdDof M
I mrunogeni ¢ conposi tion conprising an i munologically effective amunt of

t he reasswcantamnni$-d8nza V|rus of any one of clainms 19-28 . 30. A live

at t enuat I an el Z8 VaIC l ng r‘CICSI‘{en rn I‘lSlIl % Sseosrtlatant 1n{1] en%enlzas Vfiarnus Of
any one of " cl d iR 1E V28! KEIFd VALY KrqepiePrpLSige TR TR DU AL KTHeO! dnY
conpri si ngetofielai@$S0Rt ant |anuenza V|rus of any one of clainms 19-28. 32.

A live attenuated influenza_ vacci ne conpri Si t he conposition of claim29.

33. Alspl3% viAlige éﬁtewteﬂé@ﬂuﬁnﬂma%@@ﬁ@ﬂé G eqmppsitioa of syt i on of
claim 29.3534. Qg Oﬂﬁwgoiﬁﬂlea%irﬂ}‘b&%in%% ‘?isfng‘w‘ @@fo%h{%%‘o? c143f Jondi vi dual

to produce a protective I mune response agal uenza virus conpri sing:
i) adm nixt er i Agetiodt foestimdatmgithalimaune systrolobgn talivigua td potlusea amount  of
t he reassortant .influenza virus of any one of clains 19-28 in a

physi ol odiTREFIF IBYREICPIPON et st Inflaghzaq I CABATIHPEpr ophyl acti ¢ or
therapeutic tr eagrrent a@hin®stMidedb tl'lerﬁfnﬁﬁztld&[‘aﬂ Hmﬁuﬁdl@%@&ﬂ ef?&ﬁvé@ﬂlgﬁlﬁ of

conprising: i) administering to the subject the rea sortant i nfluenza virus
of arly one of cl ai ke kA@sPantinfnecreayuns obdrfyeptciof elairs pp-3duce an i nmunogeni ¢

response against t h%ysmfoglcahy eﬁ%ct:tlv% carrier.
35. A method of prophylactic or therapeutic treatment of a viral infection in a subject,
the method comprising:
1) administering to the subject the reassortant influenza virus of any one of
20 claims 19-28 in an amount effective to produce an immunogenic response
against the viral infection.
36. A method for stimulating the immune system of an individual to produce a
protective immune response against influenza virus comprising:
1) administering to the individual an immunologically effective amount of
25 the immunogenic composition of claim 29.
37. A method of prophylactic or therapeutic treatment of a viral infection in a subject,
the method comprising:
1) administering to the subject the immunogenic composition of claim 29 in
an amount effective to produce an immunogenic response against the viral
30 infection.
38. A method for stimulating the immune system of an individual to produce a

protective immune response against influenza virus comprising:
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36. A nethod for stimulating the i mune system of an individual to produce
a protective i mune response agai nst influenza virus conprising: i)

adm ni st ewpregive®3isfie i ndi vi dual an i nmunol ogi cal |y ef f eeCirusS2@oe2yr0 of t he
i mrunogeni ¢ conposition of claim?29. 37. A nethod of prophylactic or

t her apeuti c treaf)ment adrhindstatingab thaihetiduanan in@usalbgiedty; cffdraveaamnbod of
conprising: i) adm isterin% to the_ subject_ the i nmunogenic conposition of
claim?29 in an anDJH?V%FF@é{PQ%OP%O%Wﬁﬁﬁé%”%% i mmunogeni ¢ response agai nst

the viralsg nf eghic@bd o”f%r%éhg[‘é%ﬁ@&}f’tﬁe& oitid (RUALANE oG] |nTEEHBR ié%(%lﬁé@tpf an

i ndi vidual to produce tective | ne response agai nst 1 nfluenza virus
conpri si npe methedwomipsisiegi ng t o t he i ndividual an i mmunol ogically effective

amount. of the vaccine of. any.one of clai 30-.33..39. A hod :

P ophgl act i ¢ or - Dner apEUITTRaR FerPI<Gt (5 YGFoias of 4t ORI 20336 bt
the nethod conpri sigghunt dff&HVE R Slo@léd Y bR esidPépehsctaginvameiviigl of any
one of clains 30-33 in an anount effective to produce an I nmunogenic

response agai nst thefegiiem| infection. 40. The method of any one of clains

34- 39, whgrein.the subject is um 1., An. isol ated.antibody that
Sheotti Rt ol e BaRb PRy it o SR -3 oo AP PR MR e s

19-28. 421. A i herhtddamtipoSothet pacifiohllysindathe irédssstant hiltehza Wtistofaly
conprising: i) introducing into a population of host cells a plurality of
vect dfs ceefckimyld8l eoti de sequences corresponding to at |east 6

i nternal genong  sao/epf @rgg{l&{& Aifnicha HRIES ﬁoééﬁrcuﬁh{e%?s rs@pd. at least a

first genome segnent encodi ng I'r'st I nmunogeni ¢ influenza surface

antigen, wherein.said.first. surface antigen c ri ses t.he palypeptide of
Claim1 1) cul Duri ngiRRtipd Hlie APSalaGe S th b R SRR IR over T ng

plurality of influepapriéingtseRotidSscqltiftciBdi@gofin€tontMade6 intdifiigicRombe
plurality of vectors further conprises a nucl eotide sequence correspondi ng

to a second genone S§egARiAITOENRISHITRCTS devioAtsFsHIhagloabie flist galemea sur f ace
antiggn, wherein t @%gﬁgﬁoe%godlﬂé Ll?ﬁﬁﬁnﬁlﬂgééﬁgmﬁﬂgﬁz&%ﬂrface antigen, wherein

said first surface antigen comprises the polypeptide of claim 1;
i1) culturing the population of host cells; and,

1i1) recovering a plurality of influenza viruses.
43.  The method of claim 42, wherein the plurality of vectors further comprises a
20  nucleotide sequence corresponding to a second genome segment encoding a second
immunogenic influenza surface antigen, wherein the second influenza surface antigen
comprises the polypeptide of claim 1.

44. A method for producing influenza viruses in cell culture, the method comprising:

1) introducing into a population of host cells a plurality of vectors
25 comprising nucleotide sequences corresponding to at least 6 internal genome
segments from one or more donor viruses; and, at least a first genome
segment encoding a first immunogenic influenza surface antigen, wherein

said first genome segment comprises the polynucleotide of claim §;
i1) culturing the population of host cells; and,

30 1i1) recovering a plurality of influenza viruses.
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conprises the polypeptide of claim1. 44. A nethod for producing influenza
viruses in cell culture, the nethod conprising: i) introducing into a
popul at i omoab1a93i37cel Is a plurality of vectors conpri siPag/useelmadide
sequences corresponding to at |least 6 internal genome segnents from one or
mor e donots. vi rusassthadof claiim 44adtcrdn tha [giraigneahe coegfiethtr @ngescng a first

i nmunogeni ¢ i nfluenza surface antigen, wherein said first genone segnent
conpr i sedclsalidsoAHERICEOITFIRONSINELP 357R08d 2RRome saEFnt pRFOAHE 35Nt i on of

host cel 'iﬁimlﬁfa%nik ﬁﬂﬂueﬁ?&&YﬁEié‘rﬂﬁ%m%H&@Mtﬁ%’ s&bnd Qirkit Qﬁﬁ‘%e\ﬁi db§GiRg 45 The

met hod of claim44, wherein t urality of vectors further conp%ises a
nucl eot i denemquestet compesp dndpeignitcdeotids e€oatn §enome segment encodi ng a

second i nogeni ¢ | nfluenza surface i gen, . erein the second surface
Rl I e R It gttt I PR R e Y
46. The methada®br/aey one of clains 42-45, wherein the one or nore donor
virus is AAAnn Arbor/6/60. 47. The method of any one of clains 42-45,

wher ei n t4e onkhegnethed ef ayre of iclirse 4248, wherein thhame qymens doandovinsLes. 48.

The net hod, of ClﬁﬂAﬂﬁ4 bo&ﬁﬁfein the one or nore donor viruses is PR8. 49.
m ,

The nethé)m%ﬁh%ﬁai ePein the one or nore donor viruses is

A Leni ngrgzd/ | The th&hod beclam®t MMeviRieiame direr afors Handisithdes49 PRONEr €i n t he
Vi rus cozgiises a henag&éuﬁinin havi ng a nodi fi ed pol ybasic cl eavage site.
51. TRe &% hodlhsrmethgd ehdaist 46 vdicein dr.ong or winse deRpr yausesdh &/ ningspd 1 donor

Vi ruses ve ' ; L eSq ture
sensitivgg'coﬁgﬁggggggé?mﬁﬂn%??g%ﬁ%%g%%ggggﬁgﬁﬁﬁi%ﬁﬁﬁﬁk |cg%%nposition
conpri si ngnmaggiunminrialogi acabdiyicé bdebidivelcarmunite.of t he i nfl uenza virus

produced By L Lo oL a0 G080 (0L IR 228 b A L2
SP L3S RS oA ST S0 e oS o
proddéedzhwﬁw%@inethod of any one of clains 42-5 1.
52.  An immunogenic composition comprising an immunologically effective amount of
the influenza virus produced by the method of any one of claims 42-51.
53. A live attenuated influenza vaccine comprising the immunogenic composition of
claim 52.
20 54. A split virus or killed virus vaccine comprising the immunogenic composition of
claim 52.
55. A live attenuated influenza vaccine comprising the virus produced by the method of
any one of claims 42-51.
56. A split virus or killed virus vaccine comprising the virus produced by the method of
25  any one of claims 42-51.
57. A method for stimulating the immune system of an individual to produce a
protective immune response against influenza virus comprising:
1) administering to the individual an immunologically effective amount of
the influenza virus produced by the method of any one of claims 42-51 in a
30 physiologically effective carrier.
58. A method of prophylactic or therapeutic treatment of a viral infection in a subject,

the method comprising:
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56. A split virus or killed virus vaccine conprising the virus produced by
the nmethod of any one of clains 42-5 1. 57. A nmethod for stinmulating the

i mmune syWOemoav3smn i ndi vidual to produce a protective PERIISR010O3IONSeE

agai nst influenza virus conprising: i) admnistering to the individual an

i mmunol ogi cal | y &f f echdniiisaeringntd tiod subjeet thiofihflenzaviviy prodided byakemithotihe

nmet hod of any one of clainms _42-5 1 in a physiolggically effective carrier.
58. A method of prdﬁﬁ‘?}’%?PECIW%%%‘&&%%@“@F@%@%HOB‘Pd‘éce\ﬁnraI i nfection
in a subject, the Wﬁﬁ]m% hStAG ik sl I to the subject the

i nfl uenza virus produce g%ﬁ%@éﬁ%ﬁ%@#@?%ﬁ?ﬁ%gﬁ% claims 42-5 1 in an
amount ef¥ect i Aectlwdgoostuc@atmg thanmmoge sy stem ef poo nslevidiga itopitodudeea vi r al
infection. 59. A nmethod for stinulating the i nmune system of an individual
to pr OdudBOBCYRERIIe ETORTR AR LAY B RSPV Uenza virus compr i si ng:
i) adm nisteringjto tRh@minidéritigdt@he tBRidUIMHRAGBNINGSREBRAPAsitRA G clfimal m 52.
60. A nmethod of prophylactic or therapeutic treatnent of a viral infection
in a subject, the M@thod conprising: i) administering to the subject the

i munogeni.c COoposi ti of. elaimbpb2 in an amount .effective to prgduce an
mmunogeni®e r esponicd Sttt Ot ERRHDlor S B b R f SRERT

stinmul at itﬁ@nfeh@dicﬁﬁ@ﬁgingyst em of an individual to produce a protective

i mrune response against influenza virus conprising: i) admnistering to the
i ndi M0dual the vicci nadmmisgnnedadhoiubiachihgdmypmggenigoompositianpi¢lam 52 in
prophylactic or th ' o viral 1. ' ' ject,

t he nmet hod conpri s?dlri]lg: I §{§%%E§?gﬁ@?%gé%n§nﬁ%&§8 l?fé%? E)ftlﬁ%erél g\%%é@lhggﬂglf any
one of clains 53-56nfenti@an anount effective to produce an inmunogenic

response against the viral infection. 63. An isolate nti bady t hat
aqql- y b meshadder stHpylgdng the ynpyae sysien ot an IYI&‘@?

speci fic RPIRGECH any one of
clains 4%5rétegﬁve immune response against influenza virus comprising:
15 1) administering to the individual the vaccine of any one of claims 53-56.
62. A method of prophylactic or therapeutic treatment of a viral infection in a subject,

the method comprising:
1) administering to the subject the vaccine of any one of claims 53-56 in an
amount effective to produce an immunogenic response against the viral
20 infection.
63.  Anisolated antibody that specifically binds the influenza virus produced by the

method of any one of claims 42-51.
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