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resulted in influenza vVRNA synthesis (Fodor et al.,
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conprising the RNA polynerase ||l pronoter may be the
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linked to an influenza virusNP cDNA |inked to a
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Preferably, the vectors encoding viral proteins
further conprise a transcription term nation sequence.
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souY"E m%f‘f'f&f‘ hefRer Vs §%@8ﬂ’ﬁgﬁ‘ﬁl§?\/ﬁﬁ & ca?l y altered in
vitro, %Q dr& 8 THetP3\, $’B(H}JE]BII,%nd SPpedteinasfiinfulenya A virus
occurrin or cQrrespo nat rall urr|
seqensprsidato Gt v PFR?P"?S@%Y 6@85’"’3 S%/ﬁi‘i? g;gge
poséﬁpke%lsﬁi 2b8T LR wadd ﬁé&ﬁfe@@ﬁm plaemlcamlsfeésmgaﬁe EBI PBI,
derrved” froma source, be a DNA se uence htFE@)t

15 s PAlend NPipeadeins(4g oy Wh@ﬂ pﬂ%ﬁ@gﬁéﬁ?@f B GO EfﬁSlP%
h
c eﬁ}p%ﬁl @ t§%e‘ﬁi]e§]%m R OI WSE IIrY gekd Sladnditior AN

exa froma source woul d be
a um&ﬁmﬁﬂlumnﬁeq& efmoxtdna@nq M&eéléwe@rﬁ&eé AB s AHEm

ce (éﬁf; S;g%r&séion 3 lag‘te n&i w1t}pay hd&chre of

resg?l}sefl%ln ontcl eases, at It can be further
. manimpdbsebed, e. g. arrpllfled for use in the

: " : i na.
Sy mvent | g%, EhSIRLNGS0LARY, B, 850 %10 ABALORRLeS
POS g@ffecttd FEMPIR pkfsrrﬁdisg bich&xplgd;sm-gsatdiﬁcrdmdnra} structural
t
of L BeHT Ghcrrath s PRI g e grrmp oty (D btk

Wt QiR iRA0S pefyniehe NEFRGEhdIblasMiIA. Hokipeighohairad e
aci dcont ai ni g receptors on the surgace of. t.he host

cel Fransfastipio Wad-gopiamipsPEARET JCEFodrdut PEsdiveh The

ow | OSRITRSculdd MBS NMDEKGRIN. Tl Tixkd at 10
% Wsmg'}é}p%rjﬁﬁghé?gﬁyuexpo& ng the N-term nus of

t hehmaﬁaxwmmn(anﬂ@@mrww Vessdesmineg pitg@)fluorgieence
fusi on, cﬁgt' de initiates the fusion of the viral and
end8¥GRaT P frenbr ane, and the matri x protein (M) and
RNP conpFigmed Oa‘i‘aéaemeﬂlcedsthduaewf Ere geonaliinase foekpresaYfgenza

n f. the r ot P S
o e Lo B S L B B et st
soor mavh hipleciie. The genome of the cell comprises a recombinant DNA

molecule which comprises a promoter linked to a site specific recombination site

(e.g., 10xP) linked to a transcription stop sequence linked to a second site
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14PA, P and PB2 proteins. RNPs are transported into

t he nucl eus, where transcription and replication take
w@k@sm286Fhe RNA pol ynerase conpl ex catal yzes tPCEES2004/016649

different reactions: synthesis of an nrRNA with a 5

cap and 3" polyA structure, of a full-length

CONPLETE Rcampiniivh s(te iRy sanwuilenihtlgemho; Brsy sitgapegifing

the cDNA as a tge Ng? synt hesi zed vVRNAs, NP,

andeﬁﬁ?@}%@é}%é’éﬂbﬂgggﬁtﬁ% &° I%/ehen assenbl ed i nto RNPs,

expor t edrif oM .t epdatioh @8 feplicdtidn ﬁeﬁmanﬂmm wnishe

pl asma nenbrane, where r.ogen

part i cl é@glﬁéé%rrgecl‘qﬁ@pr?gﬁgm g‘é\@g &fAe}/tB P8 6§F1r118’p ays
ﬁ,{,g&seﬁp hﬁvels m frdhsérii06 of 98 dbl)folé BV IR Gassbid, which

aC| rom si al yl ol'i gosacchari des, thus reI easi % new y

assie mbﬂ@dhanontrcimf tiferstspmg thicke PrackpoBIOE ARG § Tt ng
the sel f t iR uehe sit

i rreseses e HRALG ERyloctlrbiin & the iR Al ste
Pr OfERin{R2) RﬁJPu}isﬂéaeii aﬁ:the HDY, ritfdzpma sitaFEWR2)% hese

i nt eractj.ons

and C V|Elﬁ'§8§ ?@e ?%‘le‘%?lon\l? M%W| onﬁ{cﬁoﬂﬁlgza °

181 Mibe¥ymle Qydtdth de@lﬁZ@te&hH/-lehgﬂﬁ VRN:PEfoe TR e ROMAHCS. The primary

ﬁgi&%‘f{‘,ﬁ%p@ﬁg@%@ﬁﬁy m %ﬁ%ﬁ%gﬁzeqa élﬁ\f\lﬁe vﬂgﬁk ﬂz&%d
Si my &¢d Hbozkﬁlfa LR ARz Md HDVEER &uﬁf@hta]yav eleavalyﬁ by the

protein with ion channel activity

pr ottboaymies raswliedn g VRY Arpemhentc S0y ¥'§ e SR 814 y
'lﬂgmcxrﬁm%scrg}ﬁ% %ﬁc’(‘reﬂ%ﬁh&? meas U red by neth OdS

novvn to See, I nger et al

1994) andli@u/1#9 @B@eraﬁm@é WVB?@@’/EWN@%}P%‘%@RJ ’?‘F{%
re pﬁgm I\ill hﬁ@%}g ea%l{j: %—IA Mzb?off M/!PEZ QS&?E are synthesized by an
VITY

I dae.’ are transmtted by ticks and
h av Rl\b!eﬁoiyﬁuerafed siysternly o:vmas EBé wRi is pravidel bl ithegR¥4nel s,
goat and Conse n
0P cRSumaoe RaNPE bR PR i P ARl Bt
S |hX eﬁ;ﬁ@dﬁ'&iﬁ}spr@feuﬁéécﬁgls@orsdomafld&drephcleigmndmnsﬂelbs @heF?IRNAS
The proteins encode ree.l.ar
2hnoHeugarT e SRS AEH DB Py A EHO e ding
pol yiiRkASS/ A0t ei ns PB2, P and PA. Segment 5 encodes a
protein related to i nfl uenza vi The . T
gl ycopr oFigps, 1 Syidteagratian @%W@H(%Faﬁgﬁéﬁus Eon}_’%nﬁ%t |
hom&bﬂzgx%uﬁAtzfmethhﬁf NSMAUSTAZEaA YRIAS JHIA/WISNKS arbut i t

shows sequehce’simlarity to the Bacul ovirus

gl y spphesized hy aT RN Aqwhinestse | xsgpmbAthereas PROYBNA ¢fo
N Q,Ign ArdBihi¢o7 Ef%r%@edﬁmhgﬁﬁ% RN méERATRbDI MOz Phe

Iuenza virus proterns. Like 1nfluenza virus,
bot Isystére. Tie vimldNB awudynodrase peoteimhlexpiessed @quFe@anPﬁsﬁPn

Pr oMot ef ACLLVLEYya AN LA o ARIGAY rboich th B30 Ateduriahe

ter Ccl"eo €S o s of the
v RNA4ral 6186 hind/ #hk eneldtion ofidplicying hﬁlgmga(yﬁrus}m is

pri med b host erived ct r,
in contr ﬁ“‘i ¥ %ﬁ?m’ng‘?n% %’g : (lg {? 3’ aﬂ%{% ?I?l;)pﬂ%"ﬁﬁ@
St I YiobyBSsequences (SEQ ID NOS:23-25). Solid arrows indicate self-

processing sites.

Detailed Description of the Invention
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(w thout additional nucleotides) are cleaved from
cellular MRNAs (Al bo et al., 1996; Leahy et al., 1997;

wOemen2ssss al ., 1996). In vitro cl eavage assaysPCEHUSRDE6649
that both-the 5 and 3' ends of VRNA are required for
endonucl ease activity (Leahy et al., 1998), but

addbg¢fimtipnef a nodel cRNA pronoter does not stimulate

endonucl gase, act.i v, .

boen ShAmisropThy it frph SEehn i purdetfidteey &% D3,
Haglﬁepaednoaj 1solaﬂ&19141)i/or puﬁﬂma‘ddm o@wegfot, Plaemivhey viswenf the

pr opos for, THOV b

1999Ye entl isQ FPait gign aFSgF]XEC é” 1618(% %%gt?%%/v\é So? Es s%%;stglﬁally
pr Oﬁﬂﬁ'ﬁd o inhvitkd suB&iZR ey | AIUSOEEH ivirs |Etpaadtion id §96dally

This ' hogk' structure, homev
THOP R S St phg PRRGATH? i bstatfirites hpb e
Not i@l al %E}ﬁs f 9% #RY h&@lno*subs’lﬁﬁlamﬁfréé’ hehybgdow the level of
positions 9, and between 3 and gu t.he 5 a?f
t hedeqbinn fqmatpéwatlluabwﬁecmusaé@}fﬂlﬁ%ﬁ gtandag] degectign mefhggs for
basgs }a il DO DRIMEERrTASS & JA GhRAthh §8%n ShaniPuladddan vitro,
endonucl ease activity, which is strong supporting
1€eV| denudngrkcarlengnt BPYs wdhnigussite ndofyrerchinges @é’awlraét
1998) "
For STRES, B3 U RUEREE e btk SoRh RIS Y PRt lRhak
pr oDDTmenEqua‘noes of s&gmeﬂtbrefdmtmld mshrmtduﬂ &, toaly As thetias hew

PB2 .endonucl.ea activity

tr aﬁ@E’Fgﬁ‘i lrg%lﬁteg ?‘ﬂ’él ARNR® tp%[rm & ? QXI?ngplCe omf a%n}lcaur‘{ghered f
for m;{oml thiae Isqusﬁde lifﬁcu metumﬂgl obayring) 31:] cmfrmsrmnb?toun’alkﬁlbv
to stimnulate endonucl ease activity, t resyl ti
1§ e pPCEEINE SFIVCRERS V1 Ao ma GRS AgReG aéﬁ%y)}x’ %uqik’fams}lf 08%‘{]% the’

| nchyde ?exﬁﬁ‘ﬂée 8] exthip ST DN A BderivadtsRnh e pideh @ ghld boh DNA
encephalitic fevers in humans

val pesyenceifhat nagentified ayagweiyl frég%en@apwgw{n &{h@lbalemmally
he n?}%ﬁé@i%&m e@ééﬁﬁ%)ll’y phReroRR NAR eathpla BrkueR V&I 0neated" from

virions contain three segnments of single- stranded
negasiures-vEand be Rnosfiyl DNA. esgence ﬁhaE}SIeP‘%iﬁftd or pepgeyed Trpppgsaid
ar fe §3@ ¢ Yastrlio ORI 4R R Bat it
zéro?@?‘% Ecg%@%%le&ﬁ%n %\%ﬁeﬁgas t he M seomant0 encodes t?we
t Wo cani beeflirtigr yeojpubted; aig., amplifed, foanss in thedrentiens by thsl
prote t segnent (S) encodes the

nucfr'@h’@g‘éggy?fpﬁﬁg‘?w englFf\Bn%gnd a second nonstructural
pr otifiuenAaNGa3 repliGMonus replication and transcription

t ake pl in the c topl as and y %q _
Viri onsalg‘glaeqzﬁ FoERCY Wéseﬁ%%eﬂlgﬁlgg P Shngeéﬁngde cgative

3PP 8éaé Visal RBIAIGRNAS) thhd énodde a(taﬁeﬁ)temwemsmbhﬂwhm a
reverse. genetjcs systemto

t f
Byl 8Y0F Pransain RRlDE pGn oreRE TR B Seis eic-
fol %ng r&te%t@is%ﬂ)fhé( dutfade SURCHdsPRY, RYlowedhielebeptir- al .

( 994) for rabies virus: i ntracel | ul ar transcription

of mediBied codnsiviogist Bie lowieHn date ndasasras fésestid (Gl

RNA R4S 1R %A fﬂ%ret%ylk pOKHEAY éNeceﬁﬁﬂt?seof YR GutfBhib)thé Sbo-

el 's 'expréssin hervi ra ymer ase and

30 uc kazdrfoiei m:phB’r)l di g@fus&n Ebptld@vmlﬁ@tiggﬁ fusionfob gheatral and

HelLa l1ls WI je@%

pol )?Pré rs%lgagl A ub 't rea%‘% J[ng%r&tp#étélg%t\:@?(ﬁ{ @Qmﬂ_lees e
released into the cytoplasm. RNPs consist of the nucleoprotem (NP), which

encapsidates VRNA, and the viral polymerase complex, which is formed by the
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pl asm ds expressing proteins encoded by the SSM and L
segnents. They then transfected these cells with three
Web@soesdss encodi ng full -1 ength anti-genom ¢ cDNAEUS2004/016649

fl anked by the T7 pol ynerase pronoter and the
hepatitis delta virus ribozynme. To increase the nunber
of Hfn P8I andPBIgretbins. eRNPeiratmnspotial intoghamircheas, voliere

vacgj.nia ¥iru ticles, .the.au rs.used nosquito
col 112 Tehinlor 300 Bicodonimpe iy The RNDaRy e spmulex

r eplcatabizesthred differgnt mhativab: spahedizcofus @RNW withr) 3 cddand 3'
genetjcally enginger. Bunyaviri dae, t alsQ generate
Feadebi ol PLAEE el B Es R By At heeramye
Goi VReWt bedgp hetDNAWE b Henthilitt eNewly sPathyaet VRE@E, RP! AdnS -
To Stﬂ%é bunyavi rus_pronoter el enents and the vira

pr oP8IVHErash ploteisdrs e @b ledinta KNP exnoged Giamdheinucleus,
I €plah& @hisBBrted B HR pRlsm@ menlb} 2RO hérd AR LR grogﬁlg%ﬁﬁﬁe in

the negative-sense orientati on betweenth
nonPrAKSE aecars rikg neiaminidaseh@Bungteimpiaysa SuRNrodelgrent .

Cel | ; AN . r.essi .t he
Cel 3 A POy R SIS
101 ams¥yassechblbdtviriang feint thocdlr s anld @ckvEiAg thddeth

res NN N 1Vt The bunyavi.rus se nt i
enc gééggitt 1\?\% “prot glg Heley élrﬁl%f’uﬁgg ITUS 43SSARpLY 1“5@5?%%@85@???&“
f r apedproEm-dRN A interaetionkiahdweaturb of fhegefintelaetsans py latgeiyns

are re%ui red for transcription and replication,

congiﬂfn

Uets expressing only N or NSs were tested for

CAT act i Xithough MIREMaE fhdeX Piessard Brudn@8IBt HRMfuMitoRally
ulted in CAT activit, wher eas no CAT

rotei.n, re \
Bet FWQV ueEt @ YPBY hire He poiee ditferensep lios gxammple, influenza

CONBtviti€ Hoes hbtisuve h M proRiCwith Bk Qflﬁﬁl?lsdcﬁﬁi%/. Sfafih gy, ent
a

for . transcription and replication o unyavi rus-1li ke

RNAINTIRENAR; Gt Yirgs dpesgwhbayewiMsroteimwith tmvherale] ansigitnces
of PRy tﬁé‘@l\/ﬁ%ﬁeiﬂ ri?lil&%'h%@@@saaﬁﬂvi . g‘h? 'ﬁ%@i%{r of an ion

conserved. |t has therefodre been assu hese
17 s elgiiee] protein e he seaafddry mdteods welldwbwalko fhe artpdeere.and

re j ooV I jvity. Deletion of five
2ﬁucflg%%hl%%l§§ ag?wgﬁea%g%@%ﬁg%‘hf he viral RNA drastically
r edlihegoto@ATls expression (Dunn et al., 1995). In
contrast.y, addition Wo nucl eotides at_the 5 end,
or of orTl?§°tﬁ&lﬁssso(tTﬁ§)e@ rﬁ?refq‘?]éa BEW aonys Bdhe tamgly ofbol i sh
CATOsh@nposiridae. (The areatanghitted 5P A8s.and BSFefed found ike
the_ i nfﬁuenz Vi rudqggol rase conplex, the bunyavirus
pol SR Empls inspdTpg cRrighs, gpats, epd cadiiea longganpatiss [THIQ Voean

28N dfeplicakesipltick akd @iebrife @EMAITHE THERY berdohd@8mBR6ks six
I nfl uenza Viruses That Can Be Used in the Present

| nVERTPYR OtRaF-tranded: Begetiec-pmesRNA. T erai¢iprencaday hydhd

Whi ke S pRPEdemels S ﬁéﬂiﬁ&ﬁ%&rﬁ@ﬁw 0 inf1id 4 GRER

virus can be e.rrplﬁg/ed 'n the I nvention, 1nclud ng

nut RASmerase|psotoins BR2, $Bdr andPA. elhgoeut oencddss rgastein rtleteéd ke

of ARG r Hal4 ' kC receptors for .

i nfluenz évf\&/’ilﬁrl\ﬁ% Vi #fagggh’gg}fr%&ﬁlé g'hf%} %t Wé:g?ere@twgagl% i

3he nohlemplagensdo eitesmbnéeraaviryd HAor NA, but it shows sequence

similarity to the Baculovirus glycoprotein. The smallest segment is thought to
encode a matrix protein and does not resemble any of the influenza virus

proteins. Like influenza virus, both the 3' and 5' ends of the VRNA are required
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Preferably, the cells are WHO certified, or
certifiable, continuous cell lines. The requirenents
w0 o0os028668 f yi ng such cell [ines include PCT/US2004/016649
characterization with respect to at |east one of
geneal ogy, growth characteristics, immunol ogical
mar R&lpmmoterrausv@u &tddblls |attl\1ﬂlyt1§/10mtﬁd)m| t@eﬁmmelyl dand 15
stora on ' in animals,
egg®" Cq%oﬁlg Ogjllg cu? 5urgzdS ‘g%% ter| ation is used
t o conf i Tia hRENA dyhthesrmadﬂﬁi(was ﬁrnmi Hyrhost qstétdem@tﬂap

adventitio ent s countrle kar may
a1 s SsTe dTRaE o SR TBRA Dhr SR e s

pr efvaiht a/ddhﬁﬁale;ﬂclbaldee)l drscledvat ﬁafreceanlat ﬂnRNsAa rmlbo etal,
passage_| evel as th use r. vacci ne production
e T4 ety st ph.dPeh VA" o+ 1Y By e SrRgossh i esies
beef, shitihesParidli 3 6nds @FWNAQLPJ ref@isddl thSendbfcthase LaliRg

i nactivated or attenuated for vaccine production (

e. g(Lealwetiad, 1998). bt addijian ot amode] cRNggprpmofef dpes not stimulais
p r egﬁfoﬁﬁ&if&fsg a&ﬁﬁt? QE&&B efalS Qm) eﬁs%a?ﬂ@:‘h%ﬁ&ﬁ{ fof althueiya Of

I nes hat appropriate tests
| m or vipus (Ciancidt at. hle995,| Haalen ptraéd Lﬁ:9c4) cAnhek’ strrstigeilag begat a
that_can [ ty t
b HEBRe {5 HES L8k bIYE, SO BEREIIEF, 199D, Phich i6fhlar§
i nf dreratiise@awatudttrs porpbgidifor idBwdnvavinor(Flickhne ahad86)y dhis

n St Koﬁé’&%ﬂe E&\i{vgﬁs’ ‘?%i ug@m tP%;rﬁWﬂ?@g PR 1E° of

a d v GRN!Atpr@fﬁﬁtela@qtiHnSe dded hoiddllstvvl tﬂ@fblnﬁliﬁdmg)f heetpdirebstwednc h

as bi gocheni cal, imrunol og a y

Iat PeTHBSHRE A AAIGWeEhS S piung 3 epd ﬁ‘?‘gaﬁﬁﬁ Alterations at
rec ?%&ﬁ@ AREROER BRE-p&ifthg bétlve@StheRMcleSdet Siibiliites Of
tests for tunorigenicity. 8Preferab|(¥ql?the passage

| ev endongglease peiivily i varictdis SEPTLRYPPGHng ademese! tE%PIPP?f%%d
p : ogﬁokoﬂu@ﬁreo gﬁ:ﬁhyfjét%l f§98} SMQfe@tf&rt'h%Citrﬁé}ﬁ% i béicFudsal

ed inth 'y purified prior to
vac irriee rogulgténmeof thecERY 1@}?}1@1% theivBNA memetes| fpyuing the

L I
T e
and trankesiptidnt iThe sR¥gemorsoteRingmttastanay i forexhe Hokel y
ﬁﬂeg Etgl%) ri@cglg {l) re?oreDg)\IA urﬂ%fé tg lst%r%ula FH?%qu%g gct%v?%/gthus

SCCThes A Vacdine o I'nven
conﬂﬁuﬁmghmmmmmganlc proteins including glycoprotelns

of 2ny Eatgogen e.g., an imrmnogenic protein from one
or ¥ eria, V|ruses yeast or fungi. Thus, in

Bne enbodhdRitily Bulfuviridek URNEas wvéﬂdsﬁﬁxséb‘thﬁth@u% mmmtrhagﬁc
may be vaccine vectors fger i nfl uenz i fus or

0]
U Y a7 TSROSO (- RSO B Lo Crosse, and

| entinl a8 aeShinibriggitTe Ver)h?ﬁ@!i»ﬂh%h@al Bnd/édveRped 8R&si ti s
C virus, herpes viruses such as CW or HSV or foot  and

mouchnteingerassegmients of sivglesiraaded, aegativesemsy BN (rvigveed in
CONGAd . Pl bl @%4;&451{ & eﬁ&d@@ﬁletvﬁglrkl\@}d PhlyhfhsbY

zona ugat 1-on hr omat ogr aphy
jonaetdtvin(le grotmi) owkerens ﬂme@ngme efdodes thowagtah glycoproteins

for r&l nla (&r de a Soning c%rﬁlp?&&%%Smf) O'ﬁ"hé Q&all@&%ggment S)

encodes the nucleocapsid protein (N) and a second nonstructural protein (NSs).
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A subunit vaccine conprises purified glycoproteins.
Such a vaccine may be prepared as follows: using viral
waemperssons fragnmented by treatnment with det ePQENS2004/016649
the surface antigens are purified, by
ul tracentrifugation for exanple. The subunit vaccines
t huvircomphdatiomandiirans¢iption tike place iaep evtepdasmpandnpeavly
eter used be i€ anpl e,
Suct oL ARG Rk B el BROE0 i
( BachneyRidged &7 Blliott arw&mxaya etaldighedrageversesggoética system to

anmoni um d ate Laver er
o B e g S e Soned AR as "E RS
EO nflﬁlblﬁfb@h bﬁﬁ@gyﬁiﬁ’t&lesdﬂb@d bbaﬂdhlna‘ll%tgﬂ@% 99]4@ for raHies virus:
enmna utlnlnma S at e after treat
t hemnsalig trwr-seﬂp%pnmf atcgg‘ée diperiorhs BYSUREISERse nﬁ%ﬁ’?"mlc
pur Riia¢ e(gutb%t Por'tid ﬁk%%v%%ﬁ‘se%%ndnﬁ@ms& tdiRegplbysidg thédiral
e

and Sk 1972 split vaccine COﬁ(‘)pI‘I ses virions

whi By mergee qavééwcfgwp@@t Eidgen & EHAHAR0) fRfetodhyehnls T cells
th a%v tﬁlv§c%ﬂllé/ Ginls' ] 1%§smgAf 'ﬁ]ﬁﬂlﬂfrher%[s@ GRl BEnsERBEIIRsP EERAiAM
an aq eous spensi on of the purified
10| r plesmoids axmwlnwrca@mcowéwﬁhe\ﬁa%dlné L spgments. sThey then
t re I.r.hl
%ians?e{c’heldr%lg gcr; c%l slvsg{ho E%F Pnﬁgx_ndélg gﬁscggli Q&Fﬁh%ﬂﬁ: Eeﬁﬁmc
d et ebyas flankedibg tik ’E%pﬂl}aherem pmcﬁmcttbremd rthqiiepartwe]leb@@rus

l'i pi.ds res in ion_of t

par f‘g‘?ﬁy% H‘écr%adﬁéﬁﬁgg% u’ilyfwfuescp pg}egtr%lgtl?&ﬂ{hg e g
t heofpictihiaWa@es bit€icle ﬂi{aaé‘aﬁlt}i)tktlfse?ﬂ iedqoity celfs inediztgl utinin
and_neuram nj dase. with their ori i pi

| d
B BBt PeR Ve M RS T mrploPl e heued agt

pr ogug ks en-gﬁ&ﬂ'lyteﬁgnée@ Bluhddlridab) fbﬁﬂ:llakcﬂgb&exﬁ&fréas@draat @fses
i nacti va%ed if this has not already been

| e el Qe P B BREAA HE: QU Gipigaiidae
VaCFﬂreHﬁsS of the invention are provided by inactivating
replicated virus of the invention using known nethods,
such as, Thsmdnbunyryimspeamates elqusnigeand ghegiral proteins that are

iy at s
5 PR LR A4 skl ekt f Bdoypagicandcrme
wholgenevih thesnegAiE-seame orimmationrbeiebw theiSband(3Swontasgiated )
vacci nes he W vacci 0 [ |.y.at ed
P Lk e A e
di scoptrecls wotliré‘ssﬁig mrl:getems erichddd b.yahmb lahd 8 eegnhaat and were

l'i pi.d-contain viral env

| o AT e ot e 00, g i CAEEARY:

ishatrhsﬁ Sirtb b sneielet ﬁ&lﬁ;ﬁot@iﬂﬁm‘ahﬁd Ngs,ﬁrh@veﬂsp;img ed
surface prateins, mhlcE are referred to %g

s ur ?@é@g Aremmege ho Sstemnipgwhaithey Rathiof these Rrpteqis At gquired
res ﬂ%gﬂs%ﬁgn&loaﬁ\‘e}ﬁﬁgno%uEJ@&&t@éibfe%ﬁg dally B-or N fnfekd R8tediA

or NA ccines are simlar experl ment al
i nadenGAT eeivity: Negelime pistian iopier AP geslted in CAT

u ar eFtRJt g%ﬁﬁké%of@kﬁ&&%% Qad DRecRRIARITE NGk Ekb%esgfa,ﬁ an

appears to | ess effective than
wonverstiucn dhus; slecl. mekN pogaizs ase suficient fgampscripHerand at ed

vacci ?f;%tbo%o'%ta%unya'%gugjﬁl&erkﬁgl evant surface antigens are

pref
As with influenza virus, the terminal sequences of bunyavirus RNAs are

complementary and highly conserved. It has therefore been assumed that these
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Li ve Attenuated Virus Vaccines. Live, attenuated

i nfl uenza virus vacci nes, can al so be used for
wW@e@sersesg or treating influenza virus infectPORUS2004/016649

according to known method steps. Attenuation is

preferably achieved in a single step by transfer of

at t squatce dleglent@ definedim tamyatitebprompistandciie erugial {98 prognoder
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1ab| mphyatloo of mPnende eired gan ke eenlexednitfinyeaten, i¢lpdjagmutant
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donor virus can used
at t ehichtaedreseptns foeinfiueda oirionVifeesqbtandg! by tE@i m‘r‘h@és Can be

1994; Mur Addi tionally, live, attenuated
r ea8285 g %%SP%?%%&CI nes can be generated by mating

the ca dmamfabw, fHecelld drb WAHO icentified) or ccﬁmiﬁabd:eat:exmnupuwllof

t he_invention, Reas are the ecte
e BB T R TR DR B e P PO TSt on
Vi I Ysth redpbet td@ 1926056 BE %en@filogbn it claidctes BticHimmimalbyical
inhibits replicatign of the vjruses bearing the

sur PagkeraHriSERIFePELY HENHgeBR IR PR SRROBABERY: RRTEY 2%
dongly, % i'hléﬁnna’fs Lk Of1a2el bR Suich bharadiZkiddWis used to
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t o lenfamtthasftlzecceBs 41t firee {ramn deisriebleiadipatitiguspgents: HiFamed

or r | Midak/iigred
2 REEREER A o AR ) FMIRLRILAR i i
Th e prafersisip tpstei o cteys thiat arhiet thasaneassioee kvl 9s fasansed ey
their & e\i)%du(c)fonr I\’ﬁ’gg 1S &fer?ﬁ?ﬁm‘lﬁéﬁ% &e§§ tthh% géen
t he V&I ARE era egen e ca or Vi rus 6y
n ewvahdtotgysme:onsmm esultgbeforbeng unnancbizayecbctrtatmuateédor
t hese viruses use .n vaccinati i ble
adulvf“'é’“ﬁri’éio‘@ﬁ"i“?"oé@ne g%épig?ltgﬁﬁéi ’dfz %&{)l ons can
Bne | nfj r Oﬁlﬂzﬁﬁgfehéﬂ 1 cstabligheroplots dlﬁrag’eﬁmloh wf the cell lines to
site-directed nutagenesis to.re uses
Do FEp 1G4 STRIPR® Gon % PORDY Sde HfortR: G R be Haee
be 'Imaf REEGE He 12l PorIR chaRSieNehtioR 8f PELH t8The L if ERYent
as well as into coding regions. Such attenuating

mut awe@h@l inelndes (@ dnfpematien o8 ds eEgn; derigatipanad RoEHIES st
t he K

R G B e e
3ge néostt oefddmamua ggmts; éhlistingjshing ’f‘a@m@m§u¢1h48rh3@nbé@efaby
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can B G EHCH T s GO ARRE PrusBRGpRHNOR T, CRRRY vt
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and H3N2 vacci ne candi dates in a manner anal ogous to
t hat descri bed above for the A/ AA/6/60 ca donor virus.
W®R0wsl0286558/, ot her known and suitabl e attenuat eRBCTHUSZINA/016649

strains can be reassorted with influenza virus of the
invention to obtain attenuated vaccines suitable for
US EPreferdblig theaassageeleved or pbputatinmadosblirBefithe bost edll used 39S,
Muster et al., 1991; Subbarao et al., 1993). 21It is
pr elP®as@assi¥at such attenuated viruses maintain the
genes f ripipkdrerrodi thdtshel viak prydaesddn drtcely etiighly punﬁed prior to
det erm nants subst ml%{“@é |mI r tot§§ J] 1
or | VCAEP oA herpY fapL f5; te guiiticpogn Pwse ures wi
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| ackl gk ﬁs@&e&f ngtwlgrghltfygodegr ee that the vaccine

causes m ni na ange of I nducing a serious pathogenic
conditdires i n the vacci nated manmal . The virus can thus

be attenyat ed %rftheqlq\%%&?}tﬂgﬂw%k% efﬁ[?groteins

adm ni st r%(fmeaccor ding a vacci ne
16 0 inoRdB@ ghoprotEing ef arg»smdﬂgen,wrg an namunqgemcesngem figm one

manmal . Met hods. are wel no. n.the ar
ot BT RGO ey, YOG i PP AT o itainfih, the

vacgifmesa haues o8ihe ﬁrﬁlbﬁtﬁﬁh rﬁay’ibel \&b(:lmﬂtfdcgﬁm’oc 1ntﬂyeltza Vtrhatbr
of the clinical isolate, or h Wt h. st rai
R A e ke S N G A
ant h§fkias Bhirdd) hbRadi €3irhg hehpediviRatesuth EUCHY @t \essiony
anti geni c determ nants of the donor virus; chenical

1§el @@imeﬁh@éeﬁﬂl%ant adi ne or rimanti di ne) HA and NA
activit y lgpiemn*?dﬂaeane ARAndNRatSEhLRRhMBaticleh tas

pr obe hy zation or PCR) to confirmthat donor
gen psn@qldlychon@ ceufugatiangs by shigaremphankt & ipgctiyated pehorgy

S ses.
R e R e A s
Aymar d- I—Brmblum!tvaaime coirfp&&;s Robed gkvmpr@@mm Such pgacrine may
Phar naceut nposi tio "

BonBberPHEng Brovha-peeba s RSLiT g Hen by sepmept wit
| No@etedtibhtpthe Qirfdco Entfpenedt pufiedpby mltra¢enadmganps far amna}ﬂe
ise attenuated or i.nactivgted infl Vi ruses,
opt 18R B PR PULGIFET BRI BOrePl SHdbg e ofte
Nonya@kenUseSRhybd @fsnic JeERENTOLOAMPRNSICE amhes:admyl The
conmpositions can further conpri ss,ésgum I Lary, %ggn%) E
excrﬁrpﬁl@hYls}imf%ﬂ%bWﬁ“‘?q{B@F@n%’F’f’ A1) 4Q1qQIC deferequisich s
X B96), 1906eMebSteddt W, 1977
r egﬁﬁﬁtﬁm &dimﬁtee(ta?ér& Wg)e Kat zung, 1892 o sora

The
conmosionic defergenitsheh asribes gemenTcializerbuneeihe parps E%EQ%B“P%
t he ”[fhgglgﬂqgéﬁldtﬁg‘f ﬁﬁ}ﬂﬁ?cj bqucﬁﬁ@«il fft@? e atBREET I he virions with a

Conv vacci'nes genera contain about 0.1 to
200 pnajeaspriehes hlbmplm,dhmgmnﬁﬁd h)é armggiod suaki as that depcabed by

of tCF tr ring into their conposition. The
vacc ﬁ%dsq‘ng%ﬁnl?]é&@hg) mai n constituent of the vaccine
poNposi t iAcsplipfactinecdnmrizat vidonsweliclcloavp besesubjectpd togregfment
ty pewi"c/_}\f aggnt(s) lr‘.hatC di(s)srolv{é:l rl%ids. A split vaccine can be prepared as follows: an

aqueous suspension of the purified virus obtained as above, inactivated or not, is

treated, under stirring, by lipid solvents such as ethyl ether or chloroform,
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conmbi nation thereof, for exanple, at |least two of the
three types, at least two of 22different subtypes, at
wo e@sn2869%0 of the sane type, at |east two of tPET/BE2MR4/016649
- subtype, or a different isolate(s) or reassortant(s).
Hurman i nfluenza virus type A includes HN, H2N2 and
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conposi tion of the present jnvention is used. for

@dmi ni st Imaddiion; vacgines thaficen brissed mejude Hios¢ eaniaipipg the

co nﬁ{dlaﬁced HAal ﬁ Ab§ﬁfr1fa dpsroteﬂxgj \}v‘ﬁié‘lﬂﬁ@, ref@¥eddb Q@@rface antlgen or
subst ances are sirable for i rOV|n

ef f isclaot Vtaf:cmdse Ilcgﬁnpml; ithei respongEp fo SNa e greigce %@nggﬁta
subst apc wh a AL ted

r espx 8H fﬁéﬁﬁ%%g‘%ggégggﬁﬁﬁﬁ? Aﬁ%ﬁﬁ gﬁ%vant g%dwyhe
Conpasdild @ntaitig am XA dn@gmmmnmmlpgl%bntlakd ¢mithe gpideraic virus

oS SRR LN BRERACN B e i e TN Re

mat §Oigal & aluioy AbIractivated waeines cuadning both actposi $urfans are
provided in OGsol (1980). Heterogeneity in a vaccine
may ABEESHS BFRIRET®Y ni xi ng replicated influenza viruses

for at | ¢antAfioMRatdiirievZRIngs. MLise, attérmiated infRleatn visis 2- 50
strains Or any range or val ue thereln I nfluenza,.A.or

B vivepenest saniate bR a5d{oT R YRBHRS OF AN BRIz ¥IEferiigh
are a%&ﬁfﬁ% kSkhovAGRARLH ﬁ%st RitbBtidH 18 pRIMrabl P HEHId Ve a single

vacci nes can be provided for variations in a single
st r aitep toyftransfer offatteratated gones fom apgittarpaicd AQRPIGHRS t‘k% own

I n trgfhc%ehilsoﬁté)&arEMHtv r&@écc&@ﬁ?@ Hqu{h&ﬁ%r(géeng glo
esent 1 nvention nay furth or additionally

c onﬁvlumhy,d@%)e Smce waistandedorbifiuenza pevirusds wedipied Ryl thef or

23ex for gene ther n

2 BbFarhaf o7 Pk NEEORY o ARG PRESSOGee oy o

WAC Codig, forcthesBinfer apinehs mssticoné framriiyg reBasbrigotirusesrthigh

L; dr %g&g&]ﬂglcgﬁg{gétgq a?utan%g{eg %éneg lélraeryegl{lerzieﬁom the attenuated

parent. In this approach, genes that confer attenuation preferably do not code for
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interferon- interferon- , interferon-g, tunor necrosis
factor-al pha, thiosem carbarzones, nethisazone,

WO pdosopions ribavirin, a pyrimdine anal og, a pRCT/IE2004/016649
‘anal og, foscarnet, phosphonoacetic acid, acyclovir,
dldeoxynucle03|des a protease |nh|b|tor or
gansé Hlami NA Seenprateigs., Otletvdsen gleée]@QQS)COU@rmt baigansferred
ref erences c ted therein o 80- 681,
 copagEars beonie NGRS B e ene Ss dBuita
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prov ene t herapy conposition
i s furowe meydcwrpung sdseepdbb@duhtmd@hﬂ@e%y npt om or

Igg?nl ::_”ats:: 6@1?5 aé‘ﬁnu n% Hl%?a%%gs Ca-lt-ll'i)g (ﬁ‘%b%(l@egqhﬁ) Hlﬁluenza virus genes
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S

a di'sorder or disease 1s mani fested or after one, or
nor etieyatiteonufations inkedeced by sitgxdiestigdgariegeaess, %n‘g%ﬂch nev
be d&l"l]oqr gt:ﬁxgdquéi)f)ﬁ tﬁé: ﬁﬁé’cﬁlﬂ |o?11vé Jttehﬁa‘ied reassortants HIN1

admini str | on can era ed by a recipient
pat jagd HSNZSuamma garzdydates 1 111 & maanet apglogays thatfiesaribp@ abave fof

2 bd donst fiff! LhE B Atomuated
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attenuated vaccines suitable for use in the vaccination of mammals (Ewami et

al., 1990; Muster et al., 1991; Subbarao et al., 1993).
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physi ol ogically significant if its presence results in
a detectable change in the physiol ogy of a recipient
WQEai0seeR6s8 e. g. , enhances at | east one primary PECT/US2004/016649

secondary hunoral or cellular immune response agai nst
at least one strain of an infectious influenza virus.
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or attenuatrng a drsorder or disease, e.g., an
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(1. ®sol, ?Wkﬁéﬁﬁ n9)920fTh@ cOMPRHIRIN FheGRVEtibn B Bedrallyhe
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att enuat %gn%mll)ﬁé?%@mgé eﬂ&all@&on@m't 6.1 00N, pRFeratly
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composition of the invention may comprise a virus of type A, B or C, or any

=D

combination thereof, for example, at least two of the three types, at least two of
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descri bed. For exanple, adm nistration of such a

conposition may be by various parenteral routes such
W@2008028568 aneous, i ntravenous, intradermal, PCT/US2004/016649

i ntramuscul ar, intraperitoneal, intranasal, oral or
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Bos AR Eng B SisAORE ag9Rls. pryes gl TRYQRp®EE . as

I s padenisagehtaride dal Beikdvaklag, 19920660@kans bl l190® t he

art. 26Se rkow et al. 1992 Goodnan et al .
Sos £ oo

1996*V612(\Fe PYAHzng.g882. and Kat sung, 1992.

The dosaymeRh c@fﬁp@ﬁﬂoﬁ 130 BHe kst iMRnNGES BRI HP4dnfnistration to
mamal i an_(e.g., human) or avian adult organi sm can B

f r off B9&Edual, 1"(5’?‘1l BrigLeomsishiale yferssadjpruls/ deptheor  any
pan f

2V ok gllﬁ)gfeaﬁ%e\é ﬁ\ih'?hglnatég&“%s?%‘tﬂr:? gog hﬁ}grgﬁﬁg e efg%% b t‘ﬁ@g(ﬁ‘nq%odxtlon
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26 e mmg(:crlﬁmgﬁp@nindnahﬂé@)rddiﬁbﬂeh Osolq98ohe anmount
recommenged by the U S.. Publjc Heath Service (P de
whi ch i sEUERETISYY i vageipe ORaKided By mifipgtertisataddr en

3 YR#uEnz@Nird@e forahRasf two MBudLh vERAMNuch X 2-90 E€Lns or
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1y

be ¥YARRESvalue thersindpBienza fjog Byyigue ststing kavingaamodsen
| abidigests Ed)rﬁ]i&)shf(‘)ﬁ aly’ (}5?&@1?&9 erQled'n(g t6 %87@% ﬂ@gviﬁlgﬂ age
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3¢ os%acemewe@r% pEovisied fasvatitipne it s gie steqipeioati mmeeteywms,'s 0

using techniques known in the art.

A pharmaceutical composition according to the present invention may

further or additionally comprise at least one chemotherapeutic compound, for

23



billion virus particles, and preferably billion
particles. The invention will be further described by

wo b@shziebowW ng exanpl es. Exanple 1 Material s aPdI/us2004/016649
Met hods Cells and viruses. 293T human enbryoni c ki dney
cells and Madi n- Darby cani ne kidney cells gl\/DCK) wer e
mai examiplee B igeneDheTBR; EHMYNISBRITeSSEYR, FaftirdlamEniary P 2RIV
SUPRL AR Unfitholls! %@%M&ﬁ@' ctERblhe 0N ABRIng YR | e
Eagl'e cont al ni ng 59 wborn cal f serum

r es}:mettd:d wegaynmaoglbbndml, hrganfigsing, graniding hﬁ@@ovaioemmdawks%

| nf) 34 (H N
vvgrlélef)reré)f)la%g%tu Y n'@/ g\égf/e j‘?kwﬁecmgonst?ﬁ} tr on(of )

pl a&liﬁseiﬁlcairbaxgemrmttms&"dﬁe pxﬁimmmmmrm, cpyrsridine beglog, a

e R L e e O SO
t er plokadeQrhiBRSVENEaS cIoTir. RNS, @@l Karims(@992), Aditef leferencée

cl oned cDNAs vverea lifie prinmers
con?lﬁflﬁlﬁeﬁ@ngngf‘%eéy %@@(629 6&/} trﬁSpEgH’%{g’ and cl oned
i nt o t heriBsaBlpositib:Lsan@lso bbRain MiiZabletag b5 Wiin€ifes of
cont ai ns the human RNA pol ynerase | prom)ter and  t

1o uendomrinnfieefoTpaethyde apd pieseryaiiEesoWhich Bpve bep tpupy safe cand
BS ni%t c%&lﬁxﬁlr&ggrb QH&G@lrﬁ))le efireiaﬁ WPBe ’oré:> nish to FichVe coNﬁsosMbn

genes of 33 strain were PCRanplified
by u@émm‘ist@rh@ foI I ovm ng pI asm ds: pSCWPB2, pGW PBI ,
and ained fromDr. Debi Nayak at the
UniPlp&l eﬁ\lé h) & ornia Los Angel es), and pWHl17,
PVWAP152, The EduhAsitibTasthe aomposiion 1. the 49i9@} thap GEReAN) may

&7 Pl B St PP RAR R e Bl PR, oY P

( Pepxaphﬁictlailly,, thk@Bfhposiisona of &B’ﬁivﬁiit&m v@deh dre gancimes afcor
the se ces of the priner To ensu e that t g

wor BT BGPTSR PRSI PR BRI a R e o
WeT EropBAtHn ﬁ@ﬁilﬂﬁéutaﬁom B DGREHENSRVes (APl ér® dr attenuate any
Bi os%stem I.nc. USA) .accordi ng to the praqtocol

rec ere dnfggtiomn, &Vhﬁﬁmva@@@r@hy aqtically, Brgeene HeB@y ng
2b henaeﬂﬁaosﬁgns Mine ARchtivh zg@?x%%d@é beRorbBY 33nptorh U a WRERe

clo as described (Huddl eston et al”,” 1982) and
s u bbercgmesdlnamfagt tHe p@fmhalaytm administptien of A compsifon serves to

Vg&iﬁ ﬁ&ﬁé 5{94 4r55h:0 é&@&nmg&ﬁﬁéh Vit e tdisease

pr 0 resulting 1 n pEVWSN- HA,
pCAGGS V\Bhlerl\ﬁi@vﬂiﬂd ﬂp@p@(%al!&\m atfenpatefl @mlral vaccine

,'\A//[L P%p%()vé‘if’ \ VEr u]éshe&d/: reéhoél Vi %%%H’gof%q 0(:]c f}ﬁl g]t ep‘ﬁ’eutlc
2p Wﬁg}nwfﬂ&h ogﬁ?sl’:c))ggvmd ap@&athlﬁﬁy ad%l(la; ziﬂ:cyl,on See,
P o Bl SRR BB, B RFGRASRE fafihe

contgml Whentgisviged eregsationly| 41genp (MDY ebmp&Reticdds plovikd ,
1998). GCeneration of i1nfectious i |}f| uenza %rtl cl es
593Pqdhg detgetign ))f #Sfeptom or indication of the disease. "The therapeutic

administration of the compound(s) serves to attenuate a symptom or indication

30  of that disease.
Thus, an attenuated or inactivated vaccine composition of the present
invention may thus be provided either before the onset of infection (so as to

prevent or attenuate an anticipated infection) or after the initiation of an actual
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transfected with a maxi rumof 17 plasmds in different

anounts with use of Trans IT LT-1 (Panvera, Madison,
woe®soessss) according to the manufacturer's — PCT/US2004/016649

instructions. Briefly, DNA and transfection reagent

were mxed (2 mTrans ITLT- | per ng of DNA),

i nc ubgztmoh. &nmllady;rfmt genp dreedtpyy the EampodBionimay the providtd delidel

to the cell ransf ection

FeadBhev iRy L e et el myt Ber Dl PEF BESERL

Gai tslyﬁlpﬁahmragadeMte;u and) cont ai ni ng 0. 3% bovi ne serum

al bumn and 0.Q1% f et. alf serum. diff times

St rer 1 dnrmionfehis Sy io S pradmes Rbiedh RIS the

SUpeldiddigition e Yeitdledied @y QRedifiAt pednt. SSuchiad @8erd & BRIto be

virus was not required b {fhl S procedure, the

" ecodBRmEered s FatEARSHical pliecse pEPRITAH Sheprmeunigdnpipisiered
pl aqk‘ﬁln@ié'ldgﬁdaﬁﬁ!}l?ﬁﬂeanpek%Bﬂb&i’ﬁdu@f R prifr RRLEeRIsage

of plasm d-" ransfected cel roduci ng Vi ruses.
Twe rithysiplogieallyignificaptripits mrmﬁgef ré%}tlﬁs dha detergableeiange indlree

dis e
cei [P Ol deA R 3 oS Mo iy &
tOr arsscttmdatre diumorab@rvhlhummnmn odspgrese sgaafst MDSHt ol dtrginj af an
tle G us &.l[egnza\‘{{nrlsuses were detected by the
f natron assay. |munostai ning assay. N ne

hours af trhe “pmfk&mhi’ provided heddriol beeabaslutel 1.e1sthe tlubizaner e

washed tw ce WI hat e-buffered, sal i ne (PB:

s deammes wbo bl SPGB A reitaion. Bkt g simpigtoally
mn lﬁg@iﬁio@ﬁt m@mmaﬂﬁ@ﬁﬁdrw ®ith Nexdtsol p&iﬁlymw LEset bEH:ehks.
W th 1% Triton X-100 and, pr ocesse descri bed by

Reu n‘?é?fﬁ“@n ey be Higded to mitigeitedhessyentyof Wd&ef of Arstef ous

Vi I UsmPdnRbageitnehiaweis SfRiessi on of viral RNA
segnents, three pol ynerase subunits and NP protein .

bemrcetissl JEdag u-a'u cells with a mxture of RNPs

ext r act ed cfo it ee[ﬂ:eéé!n{ OaFioh BRY Lbirel @flétgﬁecl%yi %)10

|nfluenzap tlce I's strategy s not .
ef f inadre pathagiens e.gs etk evimare ariflybnzadi$ efreans; by either passive

TSR R, A FSRE el g o
genatterivatid lime vdcvine c&hpztmtlop Ilmin’hdlstem meonhyhpxmaﬂsd td aladst

cont,ai n cDNAs..for e th Vi

e 3 TP RRD: Sk e Bt e d et BeathunsRipLEg s
pro rigzhﬁsft nﬁét!ﬂloﬁ bﬁt}c/émhlﬁzeseRlﬂ?r ﬁtﬁklyﬂﬁﬁrﬁt&ﬁzaltloh &hmlfdbﬁb@ﬁntlsérﬁ
princi rnse i on of these eight mds into
eukéff‘%/g? reRoveredjaad H1sfﬂ’rer‘1égalr"?°‘ﬂlﬂ’tts‘l‘g§8°‘§%w$f EMg ajt g |
Bi ghifedtithlcMRBE By ¥MSone TificRBZiruEBrain PA RACHHMpy

proteins, generated by cotransfection of protein
ex pCeERpHont ﬂ?rﬁrmnt avegtierymeald psepbiyisric entbergmongie levels

I nt %fﬁ}érél%{?%ﬁﬁre Aih, lf}IJb? eﬁ‘ﬁﬁmﬁ% hcated and

transcri be orm ng ectious influenza
viruses (IFong@rr@0®;nent1thm6ccz®35rp®eidb@twvem@nmahmsﬂemeké@t

B8 A SO BASHOM o o g

3}90 Disi{Ti8ie(RAFausatid ptodugtianf of p CABGSAAEMNBEY which serves to protect

both the female and the fetus or newborn (via passive incorporation of the

antibodies across the placenta or in the mother’s milk).
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14) and 1ng of each of the foll ow ng RNA pol ynerase |
pl asm ds (pPol | WBN- PB2, pPol | -WEN- PBl, pPol | - WEN- PA,
W@ Res02868N- HA, pPol | - WBNNP, pPol | - WEN- NA, pPol PETABBE0N /016649
and pPol I -WSN-NS). The decision to use a reduced
amount of pcDNA787(PA) was based on previous
obser vat ilbagresovis inyertionghus indods )neﬂ@dsjfoaj atezervmg ohe

opti f e t: l
par (4 s b 3B oy iREas S8 A Rty Bt B o gf ¢
af t grthogem Asastd lmelo,fa 298ie sehiddq préveéd8r q:lfeuual)é a dis€adsif its

s ..foun t he .syper nat
bRt pinlf R RS 3R Rl Tl ebbrestion
capat stmﬁﬁ)mrcﬁweﬂcﬁmgﬁ" Mgt dléeaset or iptigctoeBor paftlaliBi@@nidy of
Table 1. Plasm d sets

Vi rus fr
usedR Jaakfg el e 25 earn eSS LB GoRSTyRon i sad
Expes bféﬁéﬁt oFRNRNRAE ¥ BBERS & its admistratordrefulté efhd RS EAS or
for:* PBl + + - - - PRB-PBl - - + + + + + + PB2 + + +
+ Partial attepuation (i.e,, syppression) qf agxmptom qr cpnditign ¢f the fjsease,or
irf 116 totalor MAvtid1 ithntunitty 8¢ the tatvibllat to'thd difeate. * * + NS +
+1+ + + +r-lyﬁnr olt ei r?méxpr gslél‘gn apf asmdldesal For: PBI + +
+ + + 4t jost ope inagtivated oy attenyatphinfluenza vigusy orcompgBition +
;\'éﬂ'e_reo_f of the'}'ﬁesent'\llgd’eni" on mﬁy ltﬂ%o‘aer}lmrstuegedtbytag}/ Myariscféat fcho;e\ﬁ
0 tige i@pﬁdﬂdmu)pos_ﬁe,usim }iﬁﬂnetceﬁtﬂx’aﬂ'comeiohmommlﬁevmusly
transfegted with the indicated plasmds. Twenty-four
(Experinents 1 and 2) or forty-eight hours
( Exper i nEotexa@pl8) adndhietratioh o€ such b Smpoditeh may be by various

o+ + B+ + +

15 parenteral routes such as subcutaneous, intravenous, intradermal, intramuscular,
Intraperitoneal, intranasal, oral or transdermal routes. Parenteral administration
can be by bolus injection or by gradual perfusion over time. A preferred mode
of using a pharmaceutical composition of the present invention is by
intramuscular or subcutaneous application. See, e.g., Berkow et al., 1992;

20  Goodman et al., 1990; Avery, 1987; and Katzung, 1992.

A typical regimen for preventing, suppressing, or treating an influenza
virus related pathology, comprises administration of an effective amount of a
vaccine composition as described herein, administered as a single treatment, or
repeated as enhancing or booster dosages, over a period up to and including

25  between one week and about 24 months, or any range or value therein.

According to the present invention, an “effective amount” of a
composition is one that is sufficient to achieve a desired biological effect. It is
understood that the effective dosage will be dependent upon the age, sex, health,
and weight of the recipient, kind of concurrent treatment, if any, frequency of

30  treatment, and the nature of the effect wanted. The ranges of effective doses
provided below are not intended to limit the invention and represent preferred
dose ranges. However, the most preferred dosage will be tailored to the

individual subject, as is understood and determinable by one of skill in the art.
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in the supernatant was determ ned in MDCK cells.

Unl ess ot herw se indicated, plasm ds were constructed
WORM/0ZdeB#s representing the RNAs of A/ WSN 33 RCT/US2004/016649

Efficiency of influenza virus production wth

coexpression of all viral structural proteins.

Al t Iteaghe SRekes si 001 D0; Ghaimanreail., NPOG idrenss, y ABT; &bedi,

prot uf fi nt for the plasm d-driven

gene?gﬁ1 agﬁi%l? fl%z:nza viruses, it was possible that

t he ef fi dhedesage Oﬁidndlttblﬁlatedwrmwﬂdcmb for prreanmaigangt.gdh@san)
t he ex.resion of all fluenza Vi kus struct.ural,

pr ot A HEn pboTesige ca e igg 2R 10 AD” Rlpdueprining s )
rsesyPreyiks, or MisRangd R tvalee fHoti) EThealdscdTlindotivatad vacBNdcan
encoma%pgl reporter_ chlor an&l;%ﬂ%col acetyl transferase
genda} éltougﬁ) 1 to 2o 5% ma@ﬁé‘mamqt% Hppgvegsthe
t he RBddesBni@HPA ﬁﬂ@md Pctilelaffoliiiad Uedhed BiSconviritaad

of only those required for viral RNA replication and

t r arseRadst ysing, exishghvacring 2 ¢StaE PO ci ency of virus

product i gfe 4JQed Bt ifnfii ea&%}mcﬂeh& IRE %ffe%ﬁéh%efde\@ﬁl@
wi th optimal ﬁounts of viral proteln expression

M aswidee ¢aadejstaddradizdsito vorrrip p geitable aorounty aygudH50stgeat any

of  petstr T Rl O B ERE R RE R Ry ™

and &aﬁﬁ@C@H\ﬂNMﬁ(;h 2 umgny)ts p@ﬁ@(ﬁmpﬁhbﬂwferﬂlde;r cmrl]caen@y@;s
CA- P24
D P Be AR s WA T g ol e e o piegisaf Feor ey,

Tabl @adiity ofANB&EH Aldo B&btar@hrdiRl, |1ﬁ>w‘6@éir ﬂﬂsagmﬁfopﬁﬁ@ﬂ cati ieh
the sane set of RNA p ué]érrerase I

Bxc é?ﬁl egiNTiRE the procpisorpugidipaiionagd stmqg% a(en%al etal., 1@86 hKerr et

pPolal ; Rf¥s8/ Bén 0B mVesse s£MASEhS ia%ﬁ?ab'l}nccﬁ‘ﬁhn%fd‘pﬁf(;xnﬁﬂely 1-50
gener at e a reassortant vi Ius, toget er with p asmn ds

ex proé§en Hgusamriyeloeand peiferalip30 bilkien meiqlexperi ment 3,
Tabl e 1) £ 11{vgﬁ’[§tfr‘x Wil ?55 ?lﬁﬁl'ef]&s@rmed %9 Ehel foéJ)\U?lE %ﬁamples

structural proteins (Experiment 4, Yiel ds of
WEN virus did not appreciably dlffer at 24 hours

&)Experl ments 1 and 2, Tabllfx ﬁt 1§ at 36 hours (data

not shown) posttransfecti ver, nore than a
10- fidhterialnardddetbodsn yi el ds of the vi rus wi th

PR/ 8/ 34- Pi vvas; found all the inf.l uenz r
struct ur \%lglleﬁ] an em&)gg)n dne ce %tlnd l\gadalln- d

4, Mb}ecah)ne KiNig @ té 1l EMDUK) rvfdrémaiﬂhhﬂkﬂ 11|1 BﬂlbecboCH’kﬁodJﬁed

the smds f ressian of Pa P_.PB2, o
or orefanedin (UM supri i, D% b aplf et anbin,
iEabHﬁodlﬁed HadisSs me@Ra (KiENY coftainli 5% htebBEDAr #hesl,

expression of all influenza A virus structural

pr ottesPa%ivalyp dbeellp ForeimaRietRt SHE B £Qan &yflugpzayirgses
revelSegenalies A8 A Nags 3 NaxXiNT) e ]]Bﬁ'bﬂfgta{egsm 0B-a)- 51H§égs

production after transfection of cell's was determ ne
usi ng t hé&onsiructién ofl plasmidss Tagerprate Rneelzmerage hqopsimicts,

Wit h:l&ngg CMR/d%\?éﬁ fP ﬁf"Aﬂﬁ@I@B gPAWS Ilvfrg‘l ./ﬁ were

experi ments, virus was first detect at ours
f t entrdduacn:tsljeemeln(hlm prdinetert dndderminaés e@unees of RAA pdlyreegrase

Zfl ? ér tnr'3 }ﬁ’ a?neg ?\q%z‘f’e%jﬁ%lﬁlf % PHR %prq e Qo Hing

BsmBI sites, digested with BsmBI, and cloned 1nto the BsmBI sites of the pHH21

vector which contains the human RNA polymerase I promoter and the mouse
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t he percentage of plasm d-transfected cells that were
produci ng viruses, 293T cells were treated with EDTA

W@ 008A28658t 24 hours after transfection to di SPEr/E20041€16649
cells, and then performed limting dilution studies.
In this experinment, no free virus was found in the
cul tRNA pelyperasal ®nhinatbr, isépasated hyeBspdil sites (Figarer2es he¢ BB2,

i 90 BT B e i S s 8 R el ey

pr ochngilifiedbpiseif thel faliawitg plasniit:gpSCOWIBI, pGWV-2B3 landel | s*

ot Pt o na s Dot Neikel the Lierg 3 g s
ND mng@lemﬂ@mwmﬁls& AOBWRACS {OR0B&: tha1519<92;04 9
c 104 36 102 > 105 42 ND > 1 106 5 c 6 4

104 pﬁTMMeanf WS égsspe@@aelys The PB1 geugrd prfluenzp /MPWM

ei gt RINAs Arbie ?%ng ppbﬁgwﬂ@mwg@%z@gawlwa%

virus genes with the exception of ene, which is
der itcmplater Sp HemROgIBHE wquary:es afifbe pRAS. pT@ﬁ@uﬁa that the

e?(prggﬁe%' Wie BLAG i in@s n{%ﬁﬁl‘&ﬁé beR.d v&ﬂ? sgtn%)ﬁ s: VFEAE sequences

di fferent tine points, t’rae viru
wul tmﬂmnsaupecqmaman(Applued/BQﬁyat@h Ire,, INDUS Aj etcaddingfo the

Recayv za, Viru ont ai.ni t ELA
epi tp(g% 8%1 rechﬁxmeR%%% 3 & anu% gurere ?Iths: )(/:B?Iﬁ%asgg%%h c’E\'he HA, NP,
r evexAseand Mﬂegemessofsé{/@\t mﬁalvirmsweﬁe tloged astdesdibed (Hmldhﬁton et

fl A
T 5 B S SRR Rl LAELER, Bt BB s
199 oritid11edey AR mﬂn@songcﬁmmatw@ et alz 9641) ceddligngigr €
transfected with an RMN%@)&%ITEF ase

|
PpPdEW AR NREPCY WY 1 By NagsS- Wﬁéﬂ«fa« a@ﬁ PG
bot hytkev Né\/lpfe@ﬁ&h{?el? n‘ﬁh@ME lLABNSRigt 28 Broft thé REPRIOBLE Qs

of the protein's head ether wth the required RNA

pol y¥se amplified @GR %ldéllqiile i BSAPEN/ %C&s)ﬁ‘?léll@g piB24c and
con fﬂd%@ aFleﬁp p{:ﬁﬁgﬁﬂéﬁﬁ Y 5WA§&$B%?E%?§%@NAW SQ(PAD

fact express t e|n I mmuno nin
ass ayese ufed tedpeess e @BLeB wantﬂ] P RRSotEishEer eongpl ¢f tieSN/ 33

dy nmonocl onal anti body
%Mo M%gﬁglep%f%%g xﬂ??r&%%ﬂ% ceglg s i nfected with PR8-
VBN- FL79 Geberatianatf mfbnmas infib e @akrtivles. ROKT bellst(y pe o%lwems
rus. was

(Fi ecove

of ¢ BPgRGteL el £ RaFini of M Ggh SO RN UR Pt

( datTemat IIhDWaRverd, |Mﬁﬁsoﬁﬁﬁ’hﬁcbl&1ﬂ) achogdih Etottheinatidfactirems
reverse genetLi.c a WS one to intro

mut VGRS ﬁaeffsh DA prd s achonprass YEh a%e% (3 Trans I7-
25  LT-1 per ug of DNA), incubated at room temperature for 45 minutes and added

to the cells. Six hours later, the DNA-transfection reagent mixture was replaced
by Opti-MEM (Gibco/BRL, Gaithersburg, Maryland) containing 0.3% bovine
serum albumin and 0.01% fetal calf serum. At different times after transfection,
viruses were harvested from the supernatant and titrated on MDCK cells. Since

30  helper virus was not required by this procedure, the recovered transfectant
viruses were analyzed without plaque purification.

Determination of the percentage of plasmid-transfected cells producing
viruses. Twenty-four hours after transfection, 293T cells were dispersed with
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Generation of infectious influenza virus containing
mutati ons in the PA gene. To produce viruses
WEo®SAswssg nmutations in the PA gene, two sil ePCT/US2004/016649
""" mut ati ons were introduced creating new recognition
sequences for restriction endonucl eases (Bspl 201 at
positt026HEBZA isfndinBlecklls. dfhegeld fuspensioh X84 theh dilhted AHNAl and

Pr evi ousl it S, _not . POsSi Q di his.gepe b
oy drgtogt bt B RS R BeEap e e Wi
sel eadré Odecdaistyahe hehiagplafieatioanssay.i r uses, PAT846C and

PA- A 1284 were recovered.. The recovered transfect ant
Ui uses ABPENGEUTERERT e RORLAT TR LR SELRRr Blus
Isi Mckiggerd iwabtied @hise with piesphdty-bliffertd $allige (FBI)ubd €fled with
viruses were indeed transfectants with nutati ons in

t he 3PR6 g@rﬁ@m@%ﬁsﬁ? o PRRSIORA) FEHEeS REEOBYPEPFHRH Dy Next

I eVehsBndrk 286 With @ 3%- 1266 X490 2hOW0cdsBedrls ABdceib&d by

PA- T846C and PA- A1284C viruses had the expected

nut aeuawsn giad-Ki9971-he PA gene, as denpnstrated by the
presgige of the newly introduced restriction sites.
PCR™0 he sane viral sanples and priners wthout the
ever se Geagration affirifeptions wusthyiplasnid-driven exipressioumyf viral

%g q&?é §eg%3de%{sati HQ ég g@%ﬁgé Subiu]%'?g éﬁﬁtl\fg %o% gt lihﬁgg}gf‘ag rE‘r)INdA

us edrahsfegenef edlle withe miktunsefRNPsheaectedfforh porifidd wisomsat e

how viruses, . with. nut at ed nes. can be pr d.angd .
oo stulE i e hasn TR Feut P e FBRre3yr PdRe 56 o8 Bfcien
Di sGilfes iueddl wWikteei gt diffcidit §ORRb paRr3edTEPS Tdqs6duch dtfectious
herein allows one to efficiently praduce influenza A,
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cell nmenbrane, where new viruses are assenbl ed and

rel eased. 33Previously established reverse genetics
waeymserss§ Enanm et al ., 1990; Neumann et al., BOBUS2004/016649

Luytjes et al., 1989; Pleschka et al., 1996) require
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in cases of suspected pandem cs invol ving new HA or NA

subtypes of influenza virus. This new reverse genetics
waeywsemeds | | | i kely enhance the use of infl uenREr/Uus2004/016649

viruses as vacci ne vectors. The viruses can be

engi neered to express foreign proteins or imunogenic
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t he E%&g |tr¥ ?ﬁﬁ EbTiy(ﬁ tO%‘{}‘) EHA’, IIOGFS a'ftgl: ﬁ&%ﬁ él(H‘l t%rdisperse

synthesis o
30 the cells, and then performed limiting dilution studies. In this experiment, no

free virus was found in the culture supernatant at this time point. The results
indicated that 1 in 103.3 cells was generating infectious virus particles.

Table 2. Kinetics of virus production after plasmid transfection into 293T cells*
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viral RNAs in vivo was enployed (Figure 7). In this

system a cDNA encoding a reporter gene in antisense
wo@eiosnesats on is flanked by the 5 and 3' noncoPCTyS2004/016649

regions of an influenza viral RNA. This cassette is

i nserted between an RNA pol ynerase | pronoter and

termnator. Transfection of such constructs into-
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mRNA). Previously, it was not possible to modify this gene by reverse genetics,
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Formation of influenza VLPs from cl oned cDNAs Previous

studies with the vaccinia virus T7 RNA pol ynerase
waywsemeshowed that the formation of infl uenzaPGA/PS2004/016649

requires nine influenza virus proteins: PB2, PBl, PA

HA, NA, NP, M, M2, and NS2 (Mena et al., 1996). The
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cell membrane, where new viruses are assembled and released.
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transfected with 1.0ng or 2.0ng of M plasm d DNA. As
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w0 poog/ozssse t han tenfol d i ncrease in the nunberP@f/US2004/016649
GFP-positive MDCK cells. Conparison of two different
amounts (1 ng vs. 2 ng) of plasm ds expressing the HA
and NA prRyewously edfablishod ravervegdnetionsysipps Giiambeiel., 1990;

d' f fﬁé enagq%e{%hz{l I1 4 mLI‘Oﬁ{E%RI?W ?ﬂg&%{ Wgﬁ % lulre he %er

[ n smhs @efeioh amdqhenefmesaiez:nommaﬂd ﬂxaﬁﬁeaﬁmasmaﬂdinmber of
lte ffici f
VL Fireerts b S e B M P B R Be el i Shiton of
g r asfntatbgfass Havie rbfe@cdmplogssdlt@ gégﬂeﬁtbzlaguﬁzw $1§@a§ th'tag:ﬂc@is‘es@&{e of
0] uper na ure e o. L
amouie 1 lgfvnm czﬁﬁﬁ dermg\gflzﬁs i’ﬁ% ?58‘8\%%? Pl ﬁ 93).rie SEnagui st
VLPS,1* 19910 U64imbto@} a1Q1 96 28D (G PNA @mr ﬁ?ﬁgﬁﬂm dral. aibw)e

effici ency of VLP f or matl on . PB2

NS2 MPasiire ehalg 199% Yesuda gt 4. 195(51),1%@1\&5 @n&moetﬁl 019flb 1

1 0 MOQ o@th% séhe&loilx fetibdd ekodpt Ry hote %piic&ﬂ@f% ke ﬁA]anQyQ\ 1
0 1.0 03 1°01.0171.01.0 0.1 1.0 1.

10 O glen@, @Monlgrowfb tomp@athreQhdst Ginge tesitictior] o0drig Genit@ity. 1

2 o thsgingnd 2 atih) o¥ seberhs Bekib by RigdidtgPadn e the e

1 O prodhcts. Evéh Vitlhthe HA ShdINA gﬂl&@ for WRIBB Telinblelagtibelyeiriven

transfected wt dsfor all nine .
RS Pt e E RO R R e Vit B empipent
pol ygrewisiefebts Gt o, th RSefbdigenbilistsyst@th gbderibed iegeiR BéR T
transfectjon, VLP-containin s er nat ant

Bol (Mot teapre DAIBEL §irY 40A PRIASNPS ¥ Frgtertrap ﬁ%«l:}gnts With mutations
| NOGH b Sdhe kdPnenMIGILRY LS grotiR dsBdts. STHR B ahtageld 100

after infection and G-FP. expression was determned with

a fl %Wé@t@é@l@é’éFW@ﬁ@@é@Bé}l@ TEPAVGIY O draBRAlant Sireses with aM |
M2, aictedNBR oh A tﬂ\?tre@hn\éﬁfgje' %&im&gmc@ ahP VB ndtRion into

determne their optimal anounts for GFP expression in
VDCKhe mflpenza A vinye genomgtwill enadfld ingestigatyrsdé address h onmheriadn

P. b
%M:ls | lgﬁt—ﬁgl@l{ﬁ%u? C?L%g%g%{egxg?ﬂ‘aﬁ gﬁﬂ%ﬁﬁrg sg uﬁp eé 11p190§1|trtdﬁs\fz§ed
contregionsrog the vii@l genofe estrottuetfasatiod r¢lavininsiipy ofeliclbplo®bi,

i nfecti,ous ,VL per nat ant) was_.chosen t he
o PRI BB SEAT ion £RF R PR Gl it

pr oduced Adthbughdhastivatedhinflhasavatsines 410 aVaﬁTabfeythélh afficMyRs
initi ection in as aut hentic .

i nf 5 g"rﬁ’?ﬁ”&%@d@@ to %ﬁé%@ﬁé‘gﬁg’uﬁor‘s F‘F loggf 1 taﬂg%\)ﬁ?t%‘ﬁgy
150 toBR rddfMsEdA. c1Mfehrtﬁ@rgfoabaafa@ap%mﬁrem@ﬂ@ﬁiasvad&ﬁés\&ﬁeb
fromplasm d-transfected, 293T cells were incubated

Wi t ngerpyab puggest that such yesinepasoRBRpbRatenagied. pothrihewil
Wi t hyoBea RNt @RAlynfih D 88wl ARG PoRl@vedinMunity

vesi cul ar stomati'ti's virus (VSV) (negative cont roI )

for (evisyied lraKelwb&rﬁlqdéhﬁ 898t dfowevey pRigmaY m@ﬂtp dndicate that
vir YRese WA ﬁnls Iv§cc H&trb@l igﬁgﬁaﬁi& 1{1&‘@ ea d% Va ‘a‘ran thehbest

anti - WBN HA npnoc ona anti
i xtinactvaerovaceine (ibvagvend in Ktetiell\@(ﬁ(edmlw%& emtiyg tohm for

ant 'ﬁé(l\éwmo%?n %{: f(l)ne pmgé’l Q?J[yqxzoehld g0 {oln?oodj %f a cold-adapted

vaccine with the reverse genetics system described above. Alternatively, one

could start from scratch by using reverse genetics to produce a “master”

34



neutralized the VLPs, indicating that the HA nedi cates
the attachnment and entry of VLPs into cells. Next, the
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would apply to any orthomyxovirus, and perhaps to other segmented negative-

sense RNA viruses as well (e.g., Bunyaviridae, Arenaviridae). The ability to
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corresponding to 450 particles/ml of supernatant (Table 3). Thus, plasmid-driven

expression of all influenza viral structural proteins resulted in the formation of
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was isolated fromthe MDCK cell supernatant and the
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30 (pCAGGS-VSV-G), substitution of the VSV-G protein for influenza virus

glycoproteins did not adversely affect VLP formation. To the contrary, higher

numbers of GFP-positive cells were reproducibly found when VSV-G, rather
than the HA and NA, served as the viral glycoprotein. Thus, the VSV G protein
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VRNA encoding the proteins required for transcription and replication (i.e., the

NP and the polymerases), as well as a VRNA encoding the protein of interest.
These particles are infectious and can deliver a designated gene into target cells,
30  where it would replicate and be transcribed. Because these particles do not
contain a complete complement of viral genes, they can not produce infectious
progeny viruses. This feature, together with the lack of integration of the viral
genome into host chromosomes, would ensure the biological safety of gene
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20  virus also contains an additional VRNA encoding the Cre protein. This virus is
not viable in normal cells, because it lacks one of its VRNAs. However, in the
packaging cell line, the Cre protein which is expressed from the VRNA results in
recombination at the loxP site, resulting in the deletion of the transcription stop
site. Thus, the respective viral gene(s) is now transcribed and expressed,

25  allowing the virus to amplify in these cells (Figure 10).

In addition, packaging cé:ll lines are prepared that express the late viral
proteins (i.e., HA, NA, M1, M2, and NS2) controlled by the JoxP system (Figure
12). The HA and NA can be replaced by other viral receptor-binding and fusion
proteins (e.g., Ebola GP, Marburg GP, Bunyaviridae glycoproteins GP1 and

30  GP2, the G and/or F proteins of thabdovirus and paramyxovirus, thogotovirus
glycoprotein, and the glycoproteins of positive-strand RNA viruses). Virus-like
particles are generated which contain the VRNAs encoding the proteins required
for replication/transcription (i.e., the polymerase and NP proteins), a VRNA
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al., 1989), were maintained in DMEM (glucose concentration: 4.5 g/1)

supplemented with 10% FCS, 4 mM L-glutamine, and antibiotics. Madin-Darby

canine kidney cells (MDCK) were grown in minimum essential medium with

Eagle’s salts (MEM) containing 5% newborn calf serum, 4 mM L-glutamine and
25  antibiotics.

Plasmid construction

The construction of the RNA polymerase II driven VRNA expression

vector was based on pCAGGS-MCS (Hatta et al., 2001; Niwa et al., 1991) in

which RNA polymerase II mediated transcription is driven by a -actin chicken
30 promoter/CMYV enhancer cassette. The HDVRz cassette was amplified from

pX8dT (Schnell et al., 1984) using the primers 5'-

GCATGCGAAGACTTGGGTCGGCATGGCATCTCCACCTCCT-3' (SEQ ID
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cells by a plaque assay. For further analysis of the recombinant virus, viral RNA

was extracted from viral supernatant and PB2 vVRNA was analyzed by RT-PCR
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ort honyxovi rus sequences conprising 3 orthonyxovirus
noncodi ng sequences linked to a transcription
W@ 2005028858 on sequence. 5414. The conposition oPCTIUSI003/016649
wherein the cDNA of interest is in the sense
or| entation. 15. The conposition of claimwherein the
{,e e

sgér% LA B inaly %he%%ie S APconhdt AN R Bheral 1 is

c o nmbstspfcgﬁca hvreot KNAqmimmer@e i @alhd RNAitiats! tyamreaription frpm the

t I
g g?oquge(rﬁﬁlli?géf %ngqu)(:seeve%gg Igc Tu1 rll(x:lgeq %ﬁ’/ %85 %%El%@g &t 41 ! %%%Sj e
ort lammwmpmmmmm ptgymena,saesystem ﬂhe Rk@dpdlymelhﬁ 1/ Ddle

of i nterest |inked Vi rus sequences
byt st e gy Plieen G Hohihe D PR REEon of a

| | NRA HlyRera RGR BENS dldIG2y0IR tﬁmﬂiiﬁglﬂ’&nfal M{AdeﬁrﬁmaFor many

transcrlptlon ternlnatlon'seq%ence

conpsuses theyahesiny thefaags' endntige vzl %NAlgsnvm% fsetyeigl fg

c DN%fﬁbﬁenk FhRleRdratfcR MY th%qey mA ?Q@mef@@@s&gl hsmr the
encodes an |nnunogen|c de or eptid a

pat laddjsen efrong tq teee é?pwﬂqoed?fdﬁ Wéiwiy(fer Qfﬁme@maw@pﬂ%

n "&iHedn mnysa%ﬁ%@ucbﬂthk bm gerfi L1 :Sh18ion and

contacting a ce he co 03| on of any one of

cl althmeftlretﬂ@ geRerationand repopbintaneyifug by ireverse gengitied. dhe RNA

| nf eciiou ir ) . i, . .
SRS LSS0 ey s S AR el i

obt aildnachlh)ythé laehamthdeNAs:I aim19. 2 . A nethod to

prepare ene .del.i very vehicle, —conprising: .

cont act | ﬁ’g&B‘gPTI%n’ \meta??ﬂﬁ% 8P% gﬁéudgrlweg% © Elvs’é%ﬁ{? RUNAR

ol alsﬁenﬁ ® alt_i'ﬁdlzﬂlyﬁspntﬁéﬁi)w’bln ARftestid mﬂ@entz@Ame\wawmowan za
viru and Iatltﬂglthe Vi rus rus, obt ai ned

{ he THistfi58 ¥ desFERRR of St eeperaiin ‘?fééﬁ@’&%’ﬁeéidleﬁﬂvﬁ S
CONRABA {inRpoSkssHPanTOEA @%rﬁén@ﬂéﬂv@d t8m% Rﬁﬁ%ﬂl raﬁs@ i

infected with the virus claim?20 or 22.

vecbated gyiise ig@neﬁ@s SYStRMA Swwbﬁé%l&é@ollymef%ﬂ@péble P‘PW
Lo @udd ?stnof R %%bo’fﬁ?es%%‘dﬁ@&ﬁh &ésﬁu@% Ho® cBl spedfes UeRARlikely

Vi rus cDNA to a second bozyme sequence,

:m/h e hevyerp greas ithpect ereyaeaing pmdgctm\mh@rg dugrfo birsafarmzesavtionss
I , ' .

v iru %@’f@]ﬁﬂgd i m%éla?fvéﬁg #?%J@L by P&@P@Wé@ﬁ%g

i nf Ifivenbizats uierlikslytidbe Bplovedrfon thé prodwuctian vf HvesvablAngsDNA,

an influen CDNA,
e R s R S et
C lDN{Beca(Zilge ?e htuﬁfu{ Rmnmlmerrm II}slﬁ)Rnﬁxiﬁ‘MsNA nad Gunclitueal weekicken of
Cl al r C rrsjn a er ase
1 aBLRRBE oA Y SO LRqs BREaL B R‘@&Yit?}“:bﬁséd on RNA
S € C @B mletaBOZWIE0B BEISR B ful ¥ fhis AystaRi. ThE RNA pdl

i nfl.uenza virus, conprising contacting. a cel vvlth
I/double ribozyme system will likely overcome these limitations and provide

the basis for the broad use of a reverse genetics system for vaccine production
for influenza and other negative-stranded RNA viruses.
30
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a vector conprising a pronoter operably linked to an
i nfluenza virus PA cDNA |inked to a transcription
W@ 20051028858 on sequence, a vector conprising a pPONUSEN4/016649
operably linked to an influenza virus PBI cDNA |inked
to a transcription termnation sequence a vector

COMPI i Si 0g. . B Ot 1y OPSLABL N, Lidedicl 8 Bl | uenza

S€q Ezﬁﬁﬁcol@ ﬁﬂtfﬂf-:ra §,i38d étitiom, ADMSBiess, Loehewibargs and
linked to_an mf:lvﬁqeaég virus HA cDNA linked to a
traﬁ%@?ﬁlsppﬁlélﬁwﬁé Ton sequence, a vector

conpri si RgmardPIHFPEEl., VRSl | A/PlattisEMpiroachNOkfokd IRINPi@ss,
virus NP CDNA |inked to a transcri ption termnation
§eqfird, 13- 1\58&%%315) conpri sing a pronoter operably

l'i nked tg,apd g“w;&ogﬂ 5480 N@7§)DNA I | nked to a

transcrlptlon térm nat i on sequence

conprl SI Bgrkawmf alnsterThsdderelpManyal, ril@@c?d!tt?nawerqlff& Genza
V|r 192 ked to a transcription termnnation
sequenc vector conprising a pronoter operably

| i nked tBamnetadf Diinda 711 2651985).cDNA | i nked to a

ranscr| a uence, a vector
Ronpr i SI Ware ﬁnﬁggagggr ab?y linked to a DNA segnment

encodi ngBlnﬁgdnLtelza’rm Nuﬂ ARAd. SeiVESE Ay 9T bFI0I(996) a
pronot er abl d segrrent encodi ng

i nfl uenzg‘ﬂ‘gﬂp it 3%138% @%ﬁrl sing' pronoter
oper abl ydasrniéeicétalo JaViRBllA@Qmw(nD%ancodl ng i nfluenza
virus PB2 onot er operably

and a_vector_conprisin
linked t &hgwmhetal eeb-@éﬂ{—l@%’o?@igr?éfg%nﬁ)g‘énza virus NP,

30 as tocyiigk e iNbREHIALACNI KHSU.DRWDEN eid3 (1993).
pronoter 1 n at Ieast one vector co r|S|ng a viral

CDNA conprhzséma eRNA Jpgen, ¥arohsE 381 (F%hot er | nked to
a first CoROAIR &equetrenibberl & dweyi ral cONA

linked to a second fi —_—“ne seqguence ed to a

transcri pbnmhnammma&_n@mem@ﬁ@é(lﬁg) The net hod of
claim 27Cfo%htngeret%f) {,ﬁrg %‘%7%%& Pr conprising a

pr onot er opera Segnment encodi ng

Jonf | uenzmu‘BmﬂgesetHAMoh@emBrolcﬁﬁW(IQB?)g a pronoter
operably. | inke M@@?‘gﬁ encodi ng influenza
virus NADUD Gidly giro i?%gsgg)pronoter oper abl y

i nked t@dazaﬁm_m Bocagi(1agy)i nfl uenza virus M, a
vector coumprisjin r.operably linked to a DNA
segnent M%m’%uﬁﬁgﬁ?rus M2, and a vector
conpri si Mgadi REPNDYVEbLL EBE7D(1991). nked to a DNA segnment
encodi ng i nfluenza virus NS2. .29. A nethg prepare

Bnf | uenz Engmi ¢l s%ﬁﬂﬂs&?ﬂé—%%&%1ﬂg38(922eﬁ%)w th a

vector cegphi &Ny 19 94891 @pgnably linked to an
i nfl uenza virus |nkedtoatranscr|pt|on

t er mi nat iFégts e@qm,_é Ma€t98)-conpri sing a pronoter
oper abl yITIohg{ke??l touR4L. w%@egg@gw rus PBlI cDNA |inked

to a transcr equence, a vector
conpri si lﬁi;ircaa ﬁamtdnm&&lﬁ 7 (k%S¢ to an influenza

virus PB i ption termnation
Yequence %a CI\‘\llgcatl 1 014860% a Jomat er operably
i nked t@o&netlamemdnggm.Mﬁs(mW)cDNA

Grand and Skehel, Nature, New Biology, 238:145 (1972).

Grummt et al., Nature, 296:173 (1982)..
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linked to a transcription term nati on sequence, a
vector conprising pronoter operably linked to an
WO ndosczsszsa vi r usNP ¢cDNA | inked to a transcri pt PORUS2004/016649
term nati on sequence, a vector conprising a pronoter
operably linked to an influenza virus cDNA for NB and
NA |inked to t SGri.pt i m nati on sequence, a
vect or cﬂ?ﬁ??‘ieg‘i‘lh —a égfttl)lts@:(l%%%'r ably linked to an
i nf | uenzdatwi ot b5, IvicnEANAO3:i 840gR0Q1).. a t ranscri pti on

Lo IS ’ ra t
oper abl yHIf Pt togeg st At (18RDa Vi Tushs cona | 1 nked to
a transgznbmlh@aau.s{.gmglﬂ?@gfem%)ﬂce, a VZCtDﬁer cament
conprising a prono s
énggdi ngHg?ﬁalegénia@Q@g?"ﬁ‘iﬁyogl&éE@?(l%%ri si ng g

pronot er ggRah@kE Y. i vikad 68:9120 @Y)segnent  encodi ng
i nfluenza virus PB™, vector co [isi ng? a_pronot er

oper abl yHiddkston of ol ANuohAcidsFeant 0:6048HY i nf | uenza
vIiTrus PBﬁlbg@%}éz,cJt. Qfrof ANIREJGS) 108:099 IopIPL er oper ably

linked to nt encodi ng i nfluenza virus NP, a
vect or chnprdl sENMBQGI.pIn¥d8 €199 per ably |inked to a DNA
egnment gncodi jf | {+As HA, a vector

1@on‘pri siﬁ%egaq'S &éﬁj'tgﬁégéﬁgg?{y linked to a DNA
segnent Enajhoadétnd, Phiha&hag 6824UEIBE), a vect or

conpri si a pr ter .ope inked to a DNA segnent
encodi ngﬁgﬁ‘?ﬁge%@ﬁﬂé%ﬁ@%%ﬁg vector conprising a

pr ?lm'-’t er xeipg eed)], 3h Tdxeoor of Ihﬂ&elﬁhb%l ds egiokenidoncKcGd iWdpster, R.
i nfluenza virus NS2, rein e vector

conts @fi#@?&-\ﬂp}aﬁkwﬁlb\@g?@g}’rﬁ?'%?é?ggit%ﬂg{?poI ymerase ||
Br onot er ghibstk&d BuD. M0 foé:it HEAIR @rY N8 $88¢BBoE | i nked to
the viral cDNA Iinked to a second ribozynme sequence

ked
linked t Bobasaetalahddraln?i: 610634 W nat i on” sequence. 30.

The net hegdQf; &L Ite?. dphdislkcIGRNPE: 58 (1998, vect or
conprising a pronoter oper abl(ggl I nked to a DNA segnent

encodi ngKim#t eehAASER 11s9:HA3 (49%%ct or conprising a
pr ot ef ; pRETLAR] ¥rdol Qi AhA ;. YA, 3685BN1967C 0di ng
i nfluenza virus conprising a

pr onot er me%mtérim,@élbm%)?gnent encodi ng
bher ooy LAl R SRIRE SN 908uR ASBEET

vi rus BMReahgmealg JVeeslQn 1 8847p(lpgi)ng a pronoter operably
linked to n odi i nfluenza virus NS2.

. The m?@d%ﬁ@n@gg&cﬁgﬁs 27 to 30 further
conpri si Neahd e¥ 8GTOVir6lQMRNBES (1998). pronoter linked to 5

i nfluenza virus sequences_conprising 5 influenza virus
Honcodi n&em%ﬁbmmgtﬁ&%%ﬁ%\w&z&i nterest or a

fragment 1§ el eofd R&K@ﬁ:l?j?%l@bsi nfluenza virus
sequences conpri si nﬁ; i nfl uenza virus noncodi ng

37
sequenceduytigikbdl.. Call 5% AAREARPht i on terni nati on
SequenceMa%ttJEFAE,@.msﬁfss.,amsm@g@ﬁ. claims 27 to 30

further conpri sing Vector conprising a RNA
pol ymer adfenh bt gbg Hrifitods 70: 56O a first ribozyne
equence, }.i nkegd. it o4 | Ovalel 7k | BYS7 (1990).
goequenceé\)I lg%ﬁlt)&flg’iov ﬂg—s—rné’firél%ggn ° @ﬁggjé&;ﬁsﬁé%om%y 7(1990)
Murphy, Infect. Dis. Clin. Pract., 2: 174 (1993).

Mouster et al., Proc. Natl. Acad. Sci. USA, 88: 5177 (1991).
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noncodi ng sequences |inked to the cDNA of interest or

a fragnent thereof linked to 3 influenza virus
wG@e@ameessss conprising 3' influenza virus noncoPCTYS2004/016649

sequences linked to a second ribozynme sequence |inked

to a transcription term nation sequence. 3 . The

met hod o&ugézaegni‘,o}(m% P%%E%&g%,&i@%m of | nt er est

conpri ses an odes an i nmunogeni c

pol ypeptNa@letral.pm oldel. bimunohadheIPHOW). a t her apeutic

pol ypept j de.%g ﬁgil eIl e nmet hod of any one of

cl ai ns \P Egé(]ﬁﬁlsatypeAHA 35. The
met hod oNaigiet aDJTeVabl. cﬂ7au89rs(1293)to 33 wherein the HA is
a type B HA. 36. The neth 0 7 or 29 wherein

&l of tNemmpamaehils M&g‘% géﬂi Pol I |

pr onodt er Newhfann ERS., TREGOViref,, a%wmowf clains 27 to 33

further corrpr|S|ng|soIat|n t irus. 38. Virus
obt ai nedN @th‘ﬁét#etlhﬂéo—@flgg%p@ﬂg of claims 27 to 37,

39. A cellufantast pthohil A seinus, Af o@dAsMBB). 40. A
cell infected wthtThe virus of claim3 4 . A nethod

to i nmunNewnzm ef tldMitolnga) 2024617 KEP4h pat hogen,
1gonprl S|ﬂgunqglwephlst\glroll f%‘(g?{2|t433200n5j| vi dual an anount

of the virus of to’ i mmuni ze the
i ndi vi dudiwa ﬁ@B@dEJ\m 198 SIP9NG <110> Kawaoka,

Yoshi hirq Ha f .Ei a eki WARF -
Wsconsiﬁgrﬂleg%ﬁiﬁﬁg%%c’ﬁ—go{g%&g@n <120> Reconbi nant
| nf | uenza@sd¥eat yRemitigton’ sPhRahdcbutierlfividness, Slack Rithshing€®.,

for Vaccine Ther apy <130> 800. 037WO1L <150>
US gegt@ﬁ%@??-ﬂ%lfﬁgg%g_ 05- 28 <160> 37 <170> Fast SEQ

5or W ndpygse ¥e41s PRJR. Nat@ Afeaa,csbi 1.8521 13:188542995). DNA
<213> Artificial_Sequen
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<220> <223> A synthetic prinmer <400> 1 cacacacgtc

tcgtattagt agaaacaagg tcgtttttaa actattcgac actaattgat
W@ 00992868t ccga attcttttgg 80 <210> 2 <211> 61 RI/PS20DMAN6649

<213> Artificial Sequence <220> <223> A synthetic

primer <400> 2 cacacacgtc tccgggagcg aaagcaggtc

aattat at t; ,aatatg a actaagg 67<210> 3
<211> 89 @%EgM"fﬂéfalfb???llggl%'Sequence <220>
<223> A syeddBedlh Qapinimtion<2SRNo36T2@agHcgt ¢ t cgt at t agt

agaaacaa atttyttca.tga aa.gct aaa

ctattttt 3’?}*%@1 %PB’M@M?@&&%?@%i> 67

<212> DNArasddadt AL VEIG b&I818equence <220> <223> A

Z%nt hetic prinmer <400> 4 cacacacgtc tccgggagcg
agcaggca aaccatttga atggatgtca atccgacttt 60 acttttc

67 <210> 5 <211> 103 <212> DNA <213> Artifici al

Sequence <220> <223> A synthetic primer i
All publications, patents and patent applications are incorporated herein

by reference. While in the foregoing specification this invention has been
described in relation to certain preferred embodiments thereof, and many details
10 have been set forth for purposes of illustration, it will be apparent to those skilled
in the art that the invention is susceptible to additional embodiments and that
certain of the details described herein may be varied considerably without

departing from the basic principles of the invention.
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<400> 5 ccaacccgtc tcctattagt agaaacaagg tacttttttg
gacagt at gg at agcaaata 60 gtagcattgc cacaactatc

WO c@angssst g t gt gaggaag gag 103 <210> 6 <211> GHFCHEIDH4/016649
DNA <213> Artificial Sequence<220> <223> A synthetic
primer <400> 6 ccaacccgtc tccgggagcg aaagcaggta

ctg . ttgtgcgaca 60 atgcttc 67 <210> 7
<21?@h§8ﬁ$£@%&ﬂ@ﬁﬁf§%13> Artificial Sequence <220>
<223> A synthetic prinmer <400> 7 cacacacgtc tcctattagt
agaaacaa tgtttttcc 40 <210>.8 211> 45 .<212> DNA
291357 Bitolupafongdiatvs s 250y B om Y RFETPE

pri gehprd@0> 8 cacacacgtc tccgggagca aaagcagggg

aaaat aaaaa caacc 45 <210> 9 <211> 47 <212> DNA <213>

Arti fici @12t SaghwRyectors spctediBum 2 Xedgr fOMBEFIES pPTometcT
<40Q3cr1¢ BERGAS Gh SnfluehiadihaBA cBDYRMIRAYDa SiRtdiftiohCt
ttaattg 47<210> 10 <211> 42 <212> DNA )
termination sequence, a vector comprising a promoter operably linked to an
influenza virus PB1 ¢cDNA linked to a transcription termination sequence, a
vector comprising a promoter operably linked to an influenza virus PB2 cDNA
10 linked to a transcription termination sequence, a vector comprising a promoter
operably linked to an influenza virus HA ¢cDNA linked to a transcription
termination sequence, a vector comprising a promoter operably linked to an
influenza virus NP ¢cDNA linked to a transcription termination sequence, a
vector comprising a promoter operably linked to an influenza virus NA cDNA
15  linked to a transcription termination sequence, a vector comprising a promoter
operably linked to an influenza virus M ¢cDNA linked to a transcription
termination sequence, or a vector comprising a promoter operably linked to an
influenza virus NS cDNA linked to a transcription termination sequence,
wherein at least one vector comprises a RNA polymerase II promoter linked to a
20  first ribozyme sequence linked to the viral cDNA linked to a second ribozyme
sequence linked to the transcription termination sequence; and
b) at least two vectors selected from a vector comprising a promoter
operably linked to a DNA segment encoding influenza virus PA, a vector
comprising a promoter operably linked to a DNA segment encoding influenza
25  virus PB1, a vector comprising a promoter operably linked to a DNA segment
encoding influenza virus PB2, or a vector comprising a promoter operably linked
to a DNA segment encoding influenza virus NP and optionally from a vector
comprising a promoter operably linked to a DNA segment encoding influenza
virus HA, a vector comprising a promoter operably linked to a DNA segment
30  encoding influenza virus NA, a vector comprising a promoter operably linked to
a DNA segment encoding influenza virus M1, a vector comprising a promoter
operably linked to a DNA segment encoding influenza virus M2, or a vector
comprising a promoter operably linked to a DNA segment encoding influenza
virus NS2.
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<213> Artificial Sequence 5 <220><223> A synthetic

pri mer <400> 10 | Ccacacacgtc tccgggagca aaagcagggt
w@gasazesac tc 42 <210> 11 <211> 46 <212> DNA EGKRIRB4/016649

Artificial Sequence <220> <223> A synthetic primner

20<400> 11 cacacacgtc tcctattagt agaaacaagg agttttttga

acaaac 46 <210> 12 <211> 48 25<212> DNA <213>

Artificial Sequence <220> <223> A synthetic priner 30

<40Q> 12 Aceamositgn conieiingaapiagitpafigtinggagviristvaetatsgaa
tccaaacc .48 <210> 13 35<211> 47 <212> DNA <213>
Art iPTEPEPE Sequence <220> 40<223> A synthetic

pri mer <4QPs 1ekét tezacva@ﬁ@ g&zlécg&d)ﬁéxﬁbga@br @@Qﬁgﬁg&@@mowr
tagtttttta ctccagg <210> 14 _<211> 41 <212> DNA
551 peemblyinked e GilEERCHTEBS SDNI s o & e

Pri Memim8R Seqhénce, a vector comprising a promoter operably linked to an
influenza virus PB1 ¢cDNA linked to a transcription termination sequence, a
vector comprising a promoter operably linked to an influenza virus PB2 cDNA
linked to a transcription termination sequence, a vector comprising a promoter

10 operably linked to an influenza virus HA ¢cDNA linked to a transcription
termination sequence, a vector comprising promoter operably linked to an
influenza virus NP ¢cDNA linked to a transcription termination sequence, a
vector comprising a promoter operably linked to an influenza virus cDNA for
NB and NA linked to a transcription termination sequence, or a vector

15  comprising a promoter operably linked to an influenza virus M ¢cDNA linked to a
transcription termination sequence, or a vector comprising a promoter operably
linked to an influenza virus NS ¢cDNA linked to a transcription termination
sequence, wherein at least one vector comprises a RNA polymerase II promoter
linked to a first ribozyme sequence linked to the viral cDNA linked to a second

20 ribozyme sequence linked to the transcription termination sequence; and

b) at least two vectors selected from a vector comprising a promoter
operably linked to a DNA segment encoding influenza virus PA, a vector
comprising a promoter operably linked to a DNA segment encoding influenza
virus PB1, a vector comprising a promoter operably linked to a DNA segment

25 encoding influenza virus PB2, or a vector comprising a promoter operably linked
to a DNA segment encoding influenza virus NP and optionally from a vector
comprising a promoter operably linked to a DNA segment encoding influenza
virus HA, a vector comprising a promoter operably linked to a DNA segment
encoding influenza virus NA and NB, a vector comprising a promoter operably

30  linked to a DNA segment encoding influenza virus M, or a vector comprising a

promoter operably linked to a DNA segment encoding influenza virus NS2.

3. The composition of claim 1 or 2 wherein the HA is a type A HA.
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cacacacgtc tccgggagca aa' agcaggta gatattgaaa g 41
<210> 15 <211> 53 <212> DNA <213> Artificial Sequence
W 2080286223> A synt hetic primer <400> 15 cacacBChyUS2004/016649
tcctattagt agaaacaagg gtgtttttta ttattaaata age 53
<210> 16 <211> 46 <212> DNA <213> Artificial Sequence

<220> <223> A synt hetj ri < @G gt C
t ccyggagcs "o t&’é‘g%%fag%@ é’%gg“g‘%rgﬂ‘? gi?é‘gs %%8)32 10>"17
<211> 40 <212> DNA <213> Artificial Sequence<220>

<223> A _synthetic pr.imer. <400z 17
act¥ gggt C@@B?S&wﬁfﬁgfn& ¢8E ngﬁelnﬁq%%%gﬁ?% vegpota)
<212mpEe RRAS0IhérideilCpranoBequence <220> <223> A

synthetic prinmer <400> 18 agatctaggg agctctccct
Yagccatccg a 31 <210> 19 <211> 64 <212> DNA <213>

Artd i cimal cSRPsGITR TRERY or 2 wherein all of the vectors of a) comprise
a RNA polymerase II promoter.

7. The composition of claim 1 or 2 wherein each vector of 2) isona

10  separate plasmid.

8. The composition of claim 1 or 2 wherein each vector of b) is on a

separate plasmid.

15 9. The composition of claim 1 or 2 wherein the promoter of one or more
vectors but not all of the vectors of a) is a RNA polymerase I promoter, RNA

polymerase III promoter, T7 promoter, or T3 promoter.

10.  The composition of claim 9 wherein the RNA polymerase I promoter is a

20 human RNA polymerase I promoter.

11.  The composition of claim 9 wherein the transcription termination
sequence of the one or more vectors that do not comprise the RNA polymerase II
promoter, is a RNA polymerase I transcription termination sequence, a RNA

25  polymerase III transcription termination sequence or a ribozyme.

12.  The composition of claims 1 or 2 wherein the each of the vectors of b)

further comprise a RNA transcription termination sequence.

30 13.  The composition of any one of claims 1 to 12 further comprising a vector
comprising a promoter linked to 5' orthomyxovirus sequences comprising 5'
orthomyxovirus noncoding sequences linked to a cDNA of interest linked to 3'
orthomyxovirus sequences comprising 3' orthomyxovirus noncoding sequences

linked to a transcription termination sequence.
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<223> A synthetic oligolinker <400> 19 aattctttct
actctgatga gtccgtgagg acgaaacccg gagtcccggg tcggagacga
wWG0050288564 <210> 20 <211> 56 <212> DNA <213> PCT/US2004/016649
Artificial Sequence <220> <223> A synthetic
ol i gol i nker <400> 20 tcgtctccga cccgggactc cgggtttcgt
cctcacggac tcatcagagt agaaag 56<210> 21 <211> 24 .
<212> DNA <213> Artificial Sequence 5 <220> <223> A
synthet The @mipositiorxd00aim21B Wildeaih tHe cDYYY oftintgreatia dmihe serge
24 <210> 22 <211> 23 <212> DNA 15<213> Artifici al
SeQUENRE 020> <223> A synthetic primer 20<400> 22
cgtctccacc cagcaaaagc agg 23 <210> 23 <211> 96 25<212>

RNA <213> Artifi.cia e ce <220 nt etlc
Shartfrer h&Bge ltlg%eifé 8121% eL5ith éy%gfégtggeg
gg@g@@ggﬂﬁwﬁ@g@ygaggc cgaaaggccg aagaggucaa agcucgaaag

16.  The composition of any one of claims 1 to 12 further comprising a vector
comprising a RNA polymerase II promoter linked to a first ribozyme sequence
10 linked to 5' orthomyxovirus sequences comprising 5' orthomyxovirus noncoding
sequences linked to the cDNA of interest linked to 3' orthomyxovirus sequences
comprising 3' orthomyxovirus noncoding sequences linked to a second ribozyme

sequence linked to a transcription termination sequence.

15 17.  The composition of any one of claims 13 or 16 wherein the cDNA of -
interest comprises an open reading frame encodes an immunogenic polypeptide

or peptide of a pathogen or a therapeutic polypeptide or peptide.
18. A method to prepare influenza virus, comprising: contacting a cell with
20  the composition of any one of claims 1 to 17 in an amount effective to yield
infectious influenza virus.
19.  The method of claim 18 further comprising isolating the virus.
25 20.  Virus obtained by the method of claim 19.
21. A method to prepare a gene delivery vehicle, comprising: contacting cells
with the composition of any one of claims 13 to 17 in an amount effective to
yield influenza virus, and isolating the virus.
30

22.  Virus obtained by the method of claim 21.

23. A cell contacted with the composition of any one of claim 1 to 2.
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cgagaguagu cgagaugaaa gcaucuccug accuca 96 35<210> 24
<211> 115 <212> RNA <213> Artificial Sequence 40<220>

wo2@3m28658ynt heti c hairpin (HP) sequence<400> PEI/US2004/016649
gggcgaaagc ccagaagguc cugaugaggc cgaaaggccg aaacuccagu
ggcaguccug 60 uugaaaaaca gagaagccaa ccagagaaac

acacguugyg gu upa uggua o) 10>.25 <211> 110

<212C’g- Rl\lz‘ %egi%g&%irj‘?}‘%‘?fh@g’gﬁus %é“é?} 122505 <223> A

synthetic HDV ri bozynme sequence <400> 25 gggcgaaagc

cca aaggyc auga J9¢ cC cucca a ucggcau
N T A e e A R

g U aHHeHdmdse ﬂ&c§ﬁﬂl@& et inBlddrza 3ﬁus<cﬁjl‘2k 1B t5 4 t&bond

Artificial Sequence <220> <223> A synthetic vector

Sequbraanesegusea g hsisit %mﬂjﬁn@gyg@g NAds gt wflaenze yEuclRe
33 %%}@a? ag Ynfﬁglqz]a%n%so’Pﬁg lﬁﬁAD%nﬁ%ai% Vi%st P]§2 @IDIQA an

Sequence <220> <223> A nthetic vector sequence <400>
27 deitupgreadog I\E@ﬂ)i\b!’aama wenea GBs 42y eBNAgandpflyenzg girus NA

<2 1%51\9&'%‘11 influenza virus M1 ¢cDNA, an influenza virus M2 cDNA, an influenza
virus NS2 cDNA, an influenza virus BM2 ¢cDNA, or an influenza virus NS

10 cDNA.

26.  The vector of claim 25 further comprising a RNA polymerase II

transcription termination sequence linked to the second ribozyme sequence.

15 27. A method to prepare influenza virus, comprising contacting a cell with
a vector comprising a promoter operably linked to an influenza virus PA cDNA
linked to a transcription termination sequence, a vector comprisihg a promoter
operably linked to an influenza virus PB1 ¢cDNA linked to a transcription
termination sequence, a vector comprising a promoter operably linked to an

20  influenza virus PB2 cDNA linked to a transcription termination sequence, a
vector comprising a promoter operably linked to an influenza virus HA ¢cDNA
linked to a transcription termination sequence, a vector comprising a promoter
operably linked to an influenza virus NP ¢cDNA linked to a transcription
termination sequence, a vector comprising a promoter operably linked to an

25  influenza virus NA cDNA linked to a transcription termination sequence, a
vector comprising a promoter operably linked to an influenza virus M cDNA
linked to a transcription termination sequence, and a vector comprising a
promoter operably linked to an influenza virus NS ¢cDNA linked to a
transcription termination sequence, a vector comprising a promoter operably

30  linked to a DNA segment encoding influenza virus PA, a vector comprising a
promoter operably linked to a DNA segment encoding influenza virus PB1, a
vector comprising a promoter operably linked to a DNA segment encoding
influenza virus PB2, and a vector comprising a promoter operably linked to a

DNA segment encoding influenza virus NP, so as to yield infectious virus,
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<213> Artificial Sequence9 <2 2 0 > <223> A synthetic

vector/influenza viral cDNA sequence <220> 5<221>
wWonR@s/0tssst ure <222> (1)...(18) <223> n = A, ,PCI/US004/016649

<400> 28 | Ccgtctcntat tagtagaa 18 <210> 29 <211> 17

<212> DNA 15<213> Artificial Sequence <220> <223> A

20<220
32 S eRieelph a3t porPEgSYRT A comprige

G ZMﬁ%ly%&rdsé (Igeh@eQinkeR@acH sthibosAndseqiéhes Bhlled td the
30<212> DNA <213> Artificial Sequence <220> <223> A

synt'¥al FlaNGdinker toiaietond Hogzynerssguenesmked i atrascrision

<22QemniRaiba sbqudheef €At Ure <222> (1)...(17) <223> n = A
, , or G 40 <400> 30 cgtctcnggg agcaaaa 1710 <210> 31

$211> 18
28.  The method of claim 27 further comprising a vector comprising a

promoter operably linked to a DNA segment encoding influenza virus HA, a
vector comprising a promoter operably linked to a DNA segment encoding
influenza virus NA, a vector comprising a promoter operably linked to a DNA
10  segment encoding influenza virus M1, a vector comprising a promoter operably
linked to a DNA segment encoding influenza virus M2, and a vector comprising

a promoter operably linked to a DNA segment encoding influenza virus NS2.

29. A method to prepare influenza virus, comprising contacting a cell with a

15 vector comprising a promoter operably linked to an influenza virus PA cDNA
linked to a transcription termination sequence, a vector comprising a promoter
operably linked to an influenza virus PB1 cDNA linked to a transcription
termination sequence, a vector comprising a promoter operably linked to an
influenza virus PB2 ¢cDNA linked to a transcription termination sequence, a

20  vector comprising a promoter operably linked to an influenza virus HA cDNA
linked to a transcription termination sequence, a vector comprising promoter
operably linked to an influenza virus NP ¢cDNA linked to a transcription
termination sequence, a vector comprising a promoter operably linked to an
influenza virus cDNA for NB and NA linked to a transcription termination

25 sequence, a vector comprising a promoter operably linked to an influenza virus
M cDNA linked to a transcription termination sequence, a vector comprising a
promoter operably linked to an influenza virus NS ¢cDNA linked to a
transcription termination sequence, a vector comprising a promoter operably
linked to a DNA segment encoding influenza virus PA, a vector comprising a

30  promoter operably linked to a DNA segment encoding influenza virus PB1, 2~
vector comprising a promoter operably linked to a DNA segment encoding
influenza virus PB2, a vector comprising a promoter operably linked to a DNA
segment encoding influenza virus NP, a vector comprising a promoter operably

linked to a DNA segment encoding influenza virus HA, a vector comprising a
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<212> DNA <213> Artificial Sequence <220> <223> A

synthetic vector/influenza viral cDNA sequence <220>
wa2pimsssc feature <222> (1)...(18) <223> n =PEI/PS20040016649

G <400> 31 ttctactaat angagacg 18 <210> 32 <211> 11

<212> DNA <213> Artificial Sequence <220> <223> A

synthetic vector/influ i ral .
35 wpisgephialied oA LA enbepi ERME IR
Ar H'Jcto;i' !c@? SegueRcrote?RmabiPted £ s Phthegnent encoding
vectaor/influenza viral cDNA sequence <40 :
gggalfeesa oV argegh SRpptEg 105 Ste GRkb Mhked to 2 DNA
Ar t ibhiehitncsrepiansendd vink (52, whed3in shleaytronbetdier comprising a
vector/influenza viral cDNA seguence <400> 34 .
Pogrira cDNg: qompaises PRI polmgrpse B pramaiss 18@%@ gL ribozyme
sequence linked to the viral cDNA linked to a second ribozyme sequence linked

to the transcription termination sequence.

30.  The method of claim 29 further comprising a vector comprising a
10 promoter operably linked to a DNA segment encoding influenza virus HA, a
vector comprising a promoter operably linked to a DNA segment encoding
influenza virus NA and NB, a vector comprising a promoter operably linked to a
DNA segment encoding influenza virus M, a vector comprising a promoter
operably linked to a DNA segment encoding influenza virus BM2, and a vector
15 comprising a promoter operably linked to a DNA segment encoding influenza

virus NS2.

31.  The method of any one of claims 27 to 30 further comprising a vector
comprising a promoter linked to 5' influenza virus sequences comprising 5'

20  influenza virus noncoding sequences linked to a cDNA of interest or a fragment
thereof linked to 3' influenza virus sequences comprising 3' influenza virus

noncoding sequences linked to a transcription termination sequence.

32.  The method of any one of claims 27 to 30 further comprising a vector

25 comprising a RNA polymerase II promoter linked to a first ribozyme sequence
linked to linked to 5' influenza virus sequences comprising 5' influenza virus
noncoding sequences linked to the cDNA of interest or a fragment thereof linked
to 3 influenza virus sequences comprising 3' influenza virus noncoding
sequences linked to a second ribozyme sequence linked to a transcription

30  termination sequence.

33.  The method of claim 31 or 32 wherein the cDNA of interest comprises an
open reading frame encodes an immunogenic polypeptide or peptide ofa

pathogen or a therapeutic polypeptide or peptide.
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<213> Artificial Sequence <220> <223> A synthetic
vector/influenza viral cDNA sequence <400> 35

WO Raos@esesEc ccc 13 <210> 36 <211> 13 <212> DNAPRRILIS2004/016649

Artificial Sequence <220> <223> A synthetic
vector/influenza viral cDNA sequence <400> 36

. ggggggagca aaa 13 <210> 37 <211> 15 <212> DNA <213>

10

15

20

Artificial Sequence <220> <223> A syntheti ¢, .
ved4.or / Threfthetborzef 2y prq ofichyipes ZbEHHRs < thgHigis a type A
ttgtactaat aaccc 15

35.  The method of any one of claims 27 to 33 wherein the HA is a type B
HA.

36.  The method of claim 27 or 29 wherein all of the vectors of a) comprise a

RNA Polll promoter.

37.  The method of any one of claims 27 to 33 further comprising isolating

the virus.

38.  Virus obtained by the method of any one of claims 27 to 37.

39. A cell contacted with the virus of claim 38.

40. A cell infected with the virus of claim 38.

41. A method to immunize an individual against a pathogen, comprising

administering to the individual an amount of the virus of claim 38 effective to

immunize the individual.

59



