I NHI BI TORS OF c- MET AND USES THEREOF TECHNI CAL FI ELD
OF THE I NVENTI ON [ 0001] The present invention rel ates

wo eoocosgsorinds useful as inhibitors of c-Met. TPET/US2006/045859
i nvention al so provi des pharmaceutically acceptable
conposi tions conprising the conpounds of the invention

and j e 6 ORRA QP t
of Vﬁ%@gﬁlg)% ‘l- '.'-. Pﬁ‘{@ﬁ
[0002] Hepat ocyt t HGH o known as

scatter factor, is a multi functional growth factor

t hat _epnhan ransformation and tunor devel opnent by

L ngudi q“.ﬁ?@é@é&%ﬁlﬁﬂw&a | motility. Further, HGF

[G0ATOL €S MhE ddsBst iftvdd¥iof ok dHARChBer el doatd-bthhd BNAhruses that

i nvasi on through various signaling pathways i order to
afewdusobjeele bigulaanviehf odtesmnp@izedageingl twg infectious agents by using a

ept.ar. c-Mety.. a.receptqr tyrosi ki nase. c-.Met, a ..
SRR e PR B JaprationPly fe Rreodib i veLfifigpisividgs chimeric
iluekivd pighgses opihded) toaexpressimd in@@k?oﬁteli‘ﬂi% R vixi g RUSibn protein
(Maggiora et al., J. Cel|l Physiol, 173:183-186, 1997),
cPRIPHBE 8% friadyaeinion a@ralrigmien defeetipe pee g ;éhedrarﬁmaﬁarane and
cg@pfa%ﬁ: Rthih B¢ hbh s AN .rp&(pt int RGch Eﬁ%ﬁc'ms&qh&@c@% immune
rimary tunors and nmetastasis. Ihe various cancers 1n

respbude agailubt influarze xjroesisd the infsctiowslagest Sthe iprsskntdayenioh also

are.not.limted tq, gastri.c ad rci.noma, renal . ‘
PEoyidss chimgrg Neweasile P%?@S%%W%@\EFS?%&IW@@ tg|eXpresi@id incorporate
i1b AL B 0PN ERIon RERIN R &Rle thd bé’t@&orﬁﬁﬁ‘?'v)gtﬁ rpirosteiéll osf an infectious

pancr eatl c cancer, and breast . cancer . C-
agenpland thegthnsmembtese a8d copleimicatedndinmnfjarf NP\optiotein. Such chimeric

0003] ; Al - di ngl th J t dto d I
B SHHS SR aE i Kepbig B DS REET bR nhse
recept or. SUMMARY OF THE | NVENTI ON [ 0004] It has been

2f o uUNBACKGROUNIOGSTHE INVENTIOMNt | on, and
osi tions .t hereof

maceut,i cal table co ; ,.are

l@‘ﬂﬁim i ve%%um%%ioghﬁéﬂ%%@% een/gepsiicily ghginegrpd to Girect the

. . : f ., r .
cLPUB] Ot BByt ORIRNES by nd 10, ALBAInG! tlovis,
ctoheRecentlyfsimilat advances hRve bdRn maiedvivhl pesitaee-steihid RAGA viruses (e.g.,

herein 0005] The inventi@n al so, provid
pafaFhEL QR LD o Gl e SirRiuie T hegsrplogns e produc
of tHerinderlc AR vhiph afpresEedihk Gidleldlo@fie RhEPlo8u& ik tiffught to be

adj uvant, or vehicle. In addition, the invention )
ppteatialbyessefid imurpsinstiomdationsdeigher semérirghalheirgsexpeeings). One

' i ' C iti ' [ i . .

o P L BB BB oD e S AR e
virbees fat use it vaccinee isaghe ldck ofilvhijatiin§ig ¢ invgordpsiep&d. Tais lack of

conpound of formyla | , or a pharmaceuti cal L
VERAHIBR hsrvitah graipy Plapgysireet SeRpreciiearperia v efpimeric
vh QA8 ]in 4 Hﬁl@t}jﬂle $HQ ti@nﬁl%gg F@Aenﬁ@ hese es{iﬁEnJeh@ the strain so that the

preparation of triazol ot azol es o e I nvention
irfccolatedwiiais carinoft anfectltizehdst. dnecudationd)f a rp Q@8] indiviguelewzh chimeric

shows t sypt hesi s .of conpound 2. .[0008] Figure 3
VeHFIIR Wﬁ‘ﬂgh@%ﬂ%é@? mdgee %‘HE‘WRW ?tl%boo_g% Fi Sur e 4
[GUMB)s a g8RRhAtrad e HBediRb-strhRl RNAPARALE Ak &fractive candidates for

triazol opyridazines of the invention (conpounds of
cousimmpling ¢hilperi¢ virnieh forjusk in wavdines egative-stngnd KoY Apamsels for

rrmyla |-e are ounds, of fornmula |-b ere Rc

<Pl i o B SR BB il P Y e ror e
comyimotititoflaimst fepbiidite &fi @tite GorfhtwRnt RAidysiheste SmBlunity without
conmpound 190. [0012] Figure 7 shows the synthesis of
rigly @ﬂﬁhmzﬁﬁ?mfﬁﬂlﬁ] Fi gure 8 shows a general schene

for the preparation of triazol othiadiazines of the

i nvention (conpounds of formula I-c and fornmula I-9).
Conpounds of fornula |-g are <clonpounds of fornmula I-c
where R is hydrogen. [0014] Figure 9 shows the

synt hesi s of conpound 541. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON Definitions and General Term nol ogy [0015]

Y R 1 ] - S -




Chem stry and Physics, 75th Ed. 1994. Additionally,
general principles of organic chem stry are descri bed
WO 2007@s4g3ani ¢ Chemi stry,"” Thomas Sorrell, Uni veP&T/U§2006/045859

Sci ence,.. ks, ...oausal ito: 1999, and "March's Advanced

O gaﬁ?@’w&ég&d @tlﬂgﬁa‘.’ WuSHith, MB. and March,

[00043 eds. JOBRRiME FaYilig& RRaninDRWyIObd sir?g@%%skr)aﬂdaa RA bf he
y

contents of which are hereby i ncorporate
negativesarss. sehong 8le dassified dntoigmenrisdering nonsagioenied gefomes

AT R e
Buensvidtide/andhiresavitdacd sTiRX @R {dvidddeyanp @rthoduix@wiridae families are

cl asses, .subcl asses, and species of the_invention. |t .
doribey in deipt belpwred upgskin thorexagitesshereiny lhe Raapyyxoviridae family

o e R ARG PPl SRR TR, Bt O A B e virus
sthsiab sirig Hitend nMumgsetiher The €rédad/xoyiridae fangityrwontains the viruses of
optionally" or not, refers to the replacenent of ope_ .
inff R & ey e S o SV & Wil 8 ety Gk loaatleusip gl infectious
shifonraadineadin®f a specified substituent. Unless

ot herwi se indicated, an optionally substituted group

may have a substituent at each substitutable position

of the grédepl WBuenrarVirahan one position in a given

cture 0 'l W . . .

Tt Lot e Bt AEbhL Ui R b ORI in core (a helicl
nsclbsdapsidpodntamaipng e @inglbatranded RMdARenomel dnflenenter dipoprotein

each position. [0017] As, descrihbed herein, when the
e G 5 G 12 Bt PRUBAM ! br Disctreuenieegpome g fiiuenza A
vir§ BdsRk Lo it ndlldcufs éEé?/%n ?&Qﬁﬁg&ﬁiﬁfﬁ)%@Fﬁg&dﬁ%ﬁ%gkfpolaﬂty, single-

groups in that list. For exanple,
siopded iRa¥ Ay whish sneadgttenipalypertidkss lindwndipgre thel RN X-depyndsat RNA

pSlubiFtse R Ry PSR e i PO SR o vy

nﬁ@b@da'%aﬁid,t €€ mat@t heWbrahel grofeins S 1I MBI s fcs ?fy@éﬁroie‘ihs which
all of the substitutable groups in I st

the pri
PRipcs Somyihedinid ecntainiae cayeape: #wna@ghnﬁﬁfwfﬂfe{rﬂ fiegraminidase (NA);
GO i Y ED R s PCmoRATS BT Taprggiption md

rqphiemydn ofttie gmomfth takesadldoe ig lﬂhﬁrhiclde eficll bysedhbly dd®utsSvia budding on the
pparent. to e having ordinary skjll in the_ art,

p%éi%ﬁ&?f%‘%f&#-gﬁmmﬁsﬁ FessRpEineEuTiRg e nfesfionsors

[ouel d_not Ilﬂ?uehﬂe?{/i%’seﬁsibtgﬁg ?d‘c?&lstdi@HAaﬁiﬁdiﬁgtgctiVi}y fo

substitutabl e groups. a substituent radica
sistyloligosacsharides an célbmambfdne glywoprdinnad glgcolippds. divdloiwng

substitut.ed, ". .t he substit.uent . radi.cal Qr strucgture is...
o3l R S P R sHB T b’ e HAuSbRGE RS Hithin he
cﬁﬁﬂdt&n@ﬁﬁﬁn@%&hﬁch ifgcilitaies Mentiiard fRsidhehes ﬁ@gﬁriﬁ%‘@ﬁ&aﬁﬂ@t The
result in the fornati on of stable or chemcal

nelpesaBHie TeiBTRRS i the nuTieas pber visd aEVSA s tarsealedh Y st mRNA is
M 5 t j 1
SR8 b SAIREAE e 3R AR P U -
tepmixalis fidno vellutethetirologousanBN A rvetficl theh gerve e btimers for transcription
ec ry, purificatiqn, and use for one or npre of, the
oéw%ﬁﬁ&é teihBlaies b dheHURL HADSCritase X RBI frERtate ol sites 15 to 22
| cal . .
OFLI LR, GOTABLE SN i OBAFLILEUERTBRLNG 4
additipeofipaly @ )afackO0Beoniral BYH transctipts tkenseigcate tf the cell membrane and

noi .St ur. r other chemgcally reactive .conditions, fo .
opeiplsiulh el TpBBI0YE: TR FRanpse: S then Sleaves sily
resilue PRt the 84rBYIRdratd ndisted of &leBitRand AN gBrcoproteins resulting in

straightchain (i.e., unbranched) or branched,

e
eragpsilatian and cgHulaneplasse pf the goodens vavar Bbhesietit wirshANA| molecules
conpletely saturated or that cbntains one or nore
units of unsaturation. Unless otherw se specified,
al i phatic groups contain 1-20 carbon atons. In sone
enbodi nents, aliphatic groups contain 1-10 carbon

oy . " - e



hydr ocar bon group containi ng one or nore carbon-carbon
triple bonds. The term "al kylidene," as used herein,
wo epreesnt s a di val ent straight chain al kyl |iP&i/ng2006/045859

o8 il ey g ettt met oy btelatd Bigrty dater e protens

réfredRhBNE HIAG NAS NP afty@he 958l RAPMERS profeif? [-"Bb ebBl ¥nd PA. The other

saturated or that contains one or nore units of
tip anserintsi Lmdergwphvmg,cﬂach gielling twomBRiNAs whishardinanslated in different
ke } .
S EpBe BonlucBMEMER 1 481 ER I SheRiyol g pighevial RN

séimantd ¢lerfoi@n pyctids hias s&u&mﬁﬁﬂiﬁtﬁ@ﬁe nonsirt@lak A summary of the
cyclog | i phatic grouwi i nclude, but are not |imted to,
SER ipfluengp oy PRE T Profrip RIgYcsHs YRR in Eefle hdelow.

exanpl es of aliphatic groups include cycl opentyl,

cycl opentenyl , cycl ohexyl, cycl ohexenyl, cycl ohep |,
a FABLE bn INFEE] .43 (V2 Yo 4 K Ry M NS A CODING
"het erocycl yl "heterow " or

“freter Ubybl rc—as used—herernmrefer b to = IIUIIULyLI i U,

bi cycl i Eengfl tri gyghdsC r i lrsastiyy st V\,hl ch one or
Bagmentr | E\gl n§ﬁbe E ar e. an (Amgtep en?g] sel ect edComments
het er oat BRF4HE %Rpe?gi%cqmidsetel o rat ed or that

LU”[ d.l IS O11e 01 ITOT © UTh lb Ul ullbd.l ur dtl tUUl VVIII b t
is not a34matic, pehat hasy® si ngBe6poi ntlﬂg‘?‘ mji"?fﬁﬁf’mponen
to the rest of the ol ecul e. I'n sone ent®d ‘??élrﬁlgAGPRé’mdmg

sheterogygl e, erocy I r ocRINAdtanpdripttase component;
or hetg Lglcycl | cpggr oup ﬁ} thr 628%§ fouﬁﬁﬁﬁﬂnbfﬂﬂ@lscn tion
P

nbers whi ch,qne or rerin ErBNAS R t t
ggt er oa?’% [ ndepgg‘dent I yn@gl ect egogﬁo g?e%l S(;c[rlllll? asﬁ Componen
lut. t er

ni trogen, or phosphorus, and each ring |n

gontains78 to 8 HAng ment@bs. [ 0600 ExaFﬁ‘ﬁPQBe C°pr°tem
heterocyclic rings include, but are not me¢digtesftachment to cells
the foll ow ng nonocycl es: 2-tetrahydrof Ufadgdprotein; associated with

§-tetrahnyghy of urampl , 2-t eqggahydr phdu OthIWA structural component of
3-tetrahydrot hi ophenyl 2-nor phol i no, 3-g@ H}fﬂlsdr
rLFh

4- mor phol i no, 2- thlonnrphollno 3- thio

8-t hi ompsyshol i NONAL- pyrr of54di nyl 10@- pyr L asé tetramer
3-pyrrolidinyl, 1-tetrahydropiperazinyl, envelope glycoprotein

2-tetrahydr op| peMam nyl , tet ra§1 gy opi ri‘éafalzqmg’del,n lines inside of
- pi perk)& 2-"1pi peri n 3-pi peri dinfylbpe
-pyraz 31\er azol :ﬁ% ' 4- ;))yr azol 'S’ibﬂctural protein in plasma
g- pyrazol i nyI 2pi peri yI 2+ pi peri 3@\ 1iane spliced mRNA
pi peridinyl, 4:npiperidi , 2 t hi-azol i
3-t hi azol i di nyl , N9t hi az d| nyl, 1-im ff}l&tfi protein;

$-imi dad¥ i di nyI 4-ini dazol i d| nyI 5-i eréFé%IGKI@ﬂrhMOtem spliced
and the fol | ow ngIE}Pi cycl el 3-1 H?ben2| mmRXaA - 2- one,

3- (I -al kyl)-benzi m dazol - 2-one, indolinyl,

t et xah Vﬂﬁ?g aPhh R, Ltaﬁlt Y Ay ﬁrﬁ’ iﬁﬂh&bﬂ?kl@%xj ‘Annual Review of

benzot hy o0 enzodi t hl ane,
1, 3- di h?ﬂ)@&emfﬁtﬁaé’dﬂumeé?ae467rﬂl§z3] The term

"heterpatont neans _one or nore of oxygen, sulfur,

ni y,r ogen, phosphorus, or silicon, including any
oxi di zgBof AVPRSf34sttaingen, sul fur, or phosphorus; the
quatenj zed form of any basic nitrogen; or a

substifutable nitrogen of a heterocyclic ring, for

g;épg: g'e\t&@nw‘b,m%cg&nm SR EERCd t,méachew (as in

oo oo

pyl ¥ UI ul Ilyl ) LUUL’-I-J IIIC L CI i = unaat ul al CU, - asS UD_Cd
hedei n, nmeans that a noiety has one or nore units of
unsat uf Betesmingdooppnyclenfide segrence qogkxsis angk protein sequencing
"thioalkyl," as used herein, refers to an alkyl group,

as previously defined, attached to the principa
carbon chain through an oxygerd {"al koxy") or sul fur
("thioal kyl") atom [0026] The ternms "hal oal kyl,
“hal oal kenyl ," and "hal oal koxy" nean al kyl, al kenyl,

or alkoxy, ‘as the case may be substltuted with one or

oy ——t . o — o~



systemis aromatic, at least one ring in the system

contains one or nore heteroatons, wherein each ring in
WO b@78ys8bdEm contains 3 to 7 ring nenbers and tPEl/URZS6/645859
single point of attachnent to the rest of the

nol ecul e. The term "heteroaryl"” may be used
bnterchangeably wWth the term"heteroaryl ring" or the

het erocaronmatic. " [0029] Further exanpl es of
roarylryki

[g’(ﬁ?ﬁr anyly Th% gérﬁ{iltfﬁfinhﬂ iju?é’é"lggloﬂﬂfé )H%J rﬁ&l‘uple virus and
hasti fattdizz aﬂnydmg 1ﬁe ihnstcfarztoxisylhat f@ht ﬁmsan&lcybns the type I interferon

(@@@S&%{%}Ty re e%ﬁl? g)é%zvgrlf%ll W%Fglﬁgﬁegle éefegs?ﬁqgéﬁ%&lsr)g which was
e@‘ca@ll/slhle&j Yélatn%i}pé/drlyqﬁ lihe é‘voﬂl\}ffo‘n‘-‘ﬁf|euke§y<5’l;‘i’<,r 4 1'ﬂ¥ gGarma-Sastre 2002,

yrim di ny di nyl, pyridazin
l\élﬁfqhe$ Hﬁ@qt 14),64)7 552 }hﬁ: antinizal [FMo/Brsysteml lqulve'&thmea)zagd)wslteps @)

SBHAAES N on B ESHISEDHo ) AR e s esprs n

transcRipeibydl nﬁdilcﬁon oPHN0Y B-ginMlaked dened, Ah@ 7@ Yynthesis of antiviral
1, 2, 3-oxadi azol yl, 1,2, 5- oxadlazolyl
egZ}QnQ@ agg Q&?t§1§§| ost ‘\111‘1.236?, hoyv,eyg'zbamﬂ acqulred specific genetic information

el%c’o%l’n% ltFt[H B aé%% slit :mollgsl%ée;gr ﬁ@}cﬁ%{ﬁé@%@ﬂr Ploclé one §)/li moxéensaeps of the
antiraral GV a@/\Ri sygeﬂm dlyﬂ‘lllee]za Abénzenexpacss laydon-daeomed lpfcytém in infected

%Esln ﬁg%%&, édescr dad%‘/ H@é‘ﬁﬁ?fra% %vl';:ﬁ(li’]]}dq%%lpe%%ts the ceIYular IFNo/B
ré’sp&‘rﬂe'ﬂ@aﬁc‘i‘a}lbﬁsﬁe%@ d1.] BgUVR OQEZFZ@%QQ) .
1-1soqui nol I nyl, 3-7soqui nol i , i soqui nolinyl).
[0030] In sone enbodlnents an aryl (including
aral kyl , aral kéxyl.1 arHiglu?@lhhgmenmty Avign|InReynzar
[(gfr?gftr g:r H[rk%cgrﬁ I)Jégllg n(gntggl%%lg{] %"H @ ﬁéﬁlo%:lﬂ?t aglrla(.)nalrn {lgﬁzlé?fsﬁsAI) have
beanbrsportadeint/isia L Embbce(lsmka LN RY0ONith Qe&ﬂl&ﬁérublal 86591-600;

KRR ot e CdoRincEien: §87 30 I nbkales xgiving Intiieaza A, subtype
H‘SN]Y&W ﬂ}(ﬁ/ses %ﬁl@é’d 1n(1§{flal 1nfé@ﬁ61%rlﬁldloﬁle§t&’rpﬁétﬁw t8 the death of a

with R , optionally substitute
hm(i@ﬂm)lmb@(crfﬁmmaomasesr@twleyd emsﬂoﬂ)zuﬂambrga InfecRDis. 10:2196-2199). The

RN e e Al ey i e vees

((Zhen NRC(Z00ORNatubRNRE( B 2) AMINRR ) tB@ rds are considered to be the
NRNRC(O)OR -C(O.C(OR " -C(O G -QO R
ALY IRservaiy gg' these W;m@@ls@ssm@@m\l@mzw poB{tQRbak to migratory

blr%qg%%@\@l é%Egi%%ﬁ)tedg%MQﬁ@(déeM%ﬁ dlStrlg%On ‘Currently,

theI‘HREMQﬁlR, has N(IQFQ@B frmﬁ@:siﬂt&pr%dﬁ)@acroﬁs%bﬁe 20 (b REnserink,
25, SoianFobl P43), Whakisels::Bimof Bpyl iy earoshpsitierbe successful

stpﬁégirr hgféggﬁ)aﬁm% SI\ﬁéI u}l&eﬂfs ?—L;ngm“qu@gy? la%ci @ﬁl@%@é&q’nds in 2003

(L-ipat®QFas alg r20®4fyd Yirbh (78896 i8959)0 Asthinman aictindsd faetend HPA outbreaks

di f.f n t he t he .car.bon or
v hatl S £ AR %CS skl gl etrgéklo‘é@ thapthgreventippphinterspecies
trisii SRS Q thn 1nﬂ@én% HrBshs (AW%’I Cj'l 8L ggoonﬁj’ lisRed 15}} fkleYadication of
saturated rin wherein Lis ene group In
AW poulisy thyouglr Seughtarh flosvezew fm‘tesommmraepl Ipeastidallygasons, the

des%om A}‘Rxa%ﬁe ﬁpul’cg&ae%zng Pné:ﬁ\ﬁ%@eredﬁp&ieh%gmwe in the

contddCo{Gh(s diseaddr0n@Q@iion; B¢ Eh2dtand ecal @dNE%asonsNﬁl%(chgrg of
NRS( O) 2- NHC(O NH, -NRC(O NH, - ON
mlg(ﬁ@(yqvﬂﬁfow_l @@qgﬂ(jpped angynpegeRRble prp@ts(a N;qily, OIE (World
-NRS(O) 2NH, - NHS( O 2NR-, - NRS( O) 2NR-, -3(O-, or
-S(O 2-, and wher ei n each occdrrence of Ris
[ ndependent |y selected from hydrogen, optionally
substituted C -6 aliphatic, an unsubstituted 5 to 6
nenbered heteroaryl or heterocycllc r|ng phenyl or

~ O NI = S o



group and additionally include the follow ng: =0 =S,
=NNHR*, =NN(R ') 2, =NNHC(O R *, =NNHC(O) (X al kyl ),
W@NNHSQQ)Q(aI kyl), or =NR*, V\/nere each R* i s PCT/US2006/045859

+ PPl SRR KON oo Al Bndhaier ot e

t
Uﬂ;ﬁ? %t a'_t@rﬁ? rF%ﬁg?f}gi)@d Rfat Bgcc?ﬁ & olﬁg)lﬁ g;& il sfl&ﬁg]bg Iggﬁsldered for the

catr@ ALY, In @{;11t1o@,(1tjlas~b4:ea tapphﬁad the) vacchi@@ion ofbhickens with

iﬁ%’%t%:ﬁé Cgicolé? 3 %l%ccgs)shﬁ hrtflﬁ) h‘(eguﬁ:t(l%) Q_IZ Bﬁ (,Hap@tjlfswn in a field

stud¥ iBIIR-eEhE 208k Aliah Pathol. 83 sholaatm Roctnt®, iGHHH had)accepted
where each of the foregm}&g -4 aliphatic groups o

vpgcipajion s @sempprand gf thefr AlNocqrirobprog@.sane ni trogen
t aken
s oSSBT pcome
thanimissibledpwiandmpens entleyermed acleats bf ®globaltpagdenic, with the WHO
and sul fu 003 di nent s,

ugg({lﬁgg] 1 estimsdg the gwgm@ﬁa%tpféﬂ 8?1%91353 nglrgs recombine to human form.
Tﬁ%{é%?%ﬂﬁ@@%%ﬂé&%%ﬁ%&é@ﬂé%%g?ﬁt%m%& 01%2 E:K Bl Aitural stocks,

froB{ BhRRmost SHBIEMFE)to hunBhs-Spehsyed to hé:(e:aﬂﬁ)enj\is Blepe,
or -NR+5(O) 2R+; wherein R+ is hydrogen, an optionally

substi t ut t L.onally substituted

phenyl , &d% %nyﬁv{}agtﬁfbé Se?%t Y42 o(Ph), optionally

[60L3$t i t ut dthe Navicaithe) Disegat ivinalis yn enlefdpietl wirasl contalnmg a linear,

(CH2 -2(Ph); optjonal|y substituted -CH=CH(Ph);_ar
singleoiEand sRqnseAracRiesl, gegALive spus W@P%%P?I Thgygenomic RNA contains
Qﬁ‘é Gh QY GHECo- ﬂ?P R FI?I En&s&‘?bécdqwfmlﬁ’fetr%Eﬁﬁtbgmv The genomic
ependent |'y "sel ect ed from oxygen, nitrogen, or

RNABMD contains endenstepemutern thed end.r ences of R+, on the

QG ner - it R Lot oF dioafieR etk T vigi i lope which is
hﬁﬁﬂlﬂﬁtyetf r1ed flonBtheRBI Bl8kha MEISHrARY, Ath¥ lolyc@pdhein Hemagglutinin-

eteroaryl ring or a 3-8 nenbered cycl oal kyl rlng
nwrémmdass';eﬂrm ipeeteideafripm the ehedlenequyriding botihberhagglutign (e.g.,

rec%bf%r Bir’hd? %1(%%8%? gg)cp ﬁe&%gﬁ%gaea%é ?cg Jltge;)??iﬂe %ur o(%l egrfycoprotem (B,

“aim}patl@d in@er@crt@wnh@me Viree nitheitie, id ﬁhgt @fodﬁbbd@ﬁ an$elcaoé prkcursor, then
from-NH2, - -4 aliphatic 4aI|phat|C%
c]@angig@@t-tr@slapogﬁ]l}j ];pa@rpéuce tiq, 1&@1{1@ llnkgdmoimqg@ql%) he active F

35 e R o AU G LU R R I G i

en‘m}oﬁeowﬂky dled@s‘gﬂfedilmasnm‘ m&nb&nuﬁﬁwbshﬂrktmmﬂm MR B3hvaAsed with

det ai | abov.e nts, two independent .
ViR e erec o Dot R g TEARADS B b RUe nidieocapsid
pidteihsarly defined herein), may be taken together wth

the aton(s) to which each variable is bound to forma

[#18] menberldd ninén protaiy elhlylmt odithyd nucdrochpsidisdhbe yicledeapsid protein (N)

i R AL AR NaLisemaaR e Sl B Sbipiarsid are the
P,and/L @@eidd. TRE pNphehbRirs(M)] ‘I’Vﬂlbhys sefdoneopioe lﬂirﬁlhtléﬁ Qs thought to

taken together with the aton(s) i ch each variab
play agsgatoryegle/mdranseriptioneantbpay iakw e @Fl‘toéquﬁé methylatlon

P 5 R AR50, 0 SDERRAEL el o Blocnt s

palyemebayanid réquiret éoﬁ&fﬁéRMﬂymMmaDgethamm the deproin, Wihe . protein,

tomto f rin for exa 2, where

oG -a BuToF e Ao aResY g i Lot fee argest of the
t f: [

v pﬁerregfz%lﬁn%%}‘soan i Eghﬁnr pht%bgﬁﬁ Ll‘r)gg{‘trégnrs%ﬂ&%lonaarr]ld rg;shcatlon
|ndependent occurrences of R (or R+, or any other
vari able sinmilarlydefined her€}n) that are bound to
different atons and are taken together with both of
those atons to forma ring, for exanple where a phenyl
group |s substltuted with two occurrences of (P

T . o o -~ ar e M T



either end of the chain; i.e. both at the point of
attachnment and/or also at the termnal end. Two
W@mommbz repl acenents can al so be adj acent toP@Hth006/045859

R4 P B B8 A 23l SRS el Do . i

cERpLtdte®By thefabbdiRe bE @élﬁl%@i%bhufé%ﬁéﬁﬁlr@d totx'!fhéa?er ’NA2lAdditionally,
end, the replacenent atomis bound to an

thepqgrtivg-steand. geRome exmmysibe translatsd alineehipte peotain, ‘ttut ofust first be

B PR b N30 006 B0 P AR st ot g hos o e
virGHRAHZ DIy ntheabthe faqudes RIN Agepdhaeei RNApobanetasd, INOL, P and N

fraoma substlﬁuen{ to the center of one.ring within a

PHRIPIRP Bust enisighe gt lang with dheoggromel cvigicrlign-esent s

(G0 i t Ut iToR h9poth 4R S B4 I @%raﬁ%‘ﬁﬁs tﬁéta}l%gcnbe NDV
position in a the rings MA I n

mRNAailso dagry Oeli(ﬂmrl rephclﬁtlgm rﬁeanmﬁpmemeth&tsre@ﬂslss; fhleetlternatwe uses

substitution in.an f ositiQns s wn i.n
(oAb igngu g ooy ofj apomsletngt P’eq‘?ip%g% g een clearly
idevsfiedsutl dppests tPin9Blve MAdbuhiMe DY Fe€ M s Wiond oi"ﬁl%éjott{ﬁe
represented by dotted lines). For exanple, in Figure
ngcleocapgid @not@ps,u ipmatticylabghe NuBirecthofailofwimg pemgaworaoﬁhe virus,
| 00371 1 however, t .

tlﬁhﬁgipﬁo? %s ihi tféterdl éﬁg )I/, &rét tﬁg{}%gaallvF-fsgl?s&mQA i U3 nucleocapsid
as b beiplite e*mrsl Mﬂavsynﬂlegimstﬂegulatea tse¢h @bt i€ pdduédsiBondchi@Bnic mRNAs
unless otherw se specified, each substituent only

dpring BansEEBU@Yyhst it ution on the ring to which it is

ched.

[(?uggt . uerli?ﬂ?vgﬁféﬁf%ﬁls&gtlg% Vﬂ'&%g %E repl cﬁtl(‘ﬁ{] qggh éae]%&?cl L¥ential
cwanb §t infecgion bﬁ/megzrtlmgstIBnd)RNA virusger &s dfltb @ﬂ%hegdmlve&&and RNA

ot her wi se stated.struc e i cted herein are als
V%%?ﬁﬂlf% geRRG gRPligRYon @éﬁwqaét QESESS Vighm P Yrsrediated by virus-

r6RIR! The AN oﬁ‘&@cg"é‘f febﬁce(t% Ig‘@ﬂf e = a%g%gﬁﬂolementary

forns of the structure; for exanp
CQIBeH (Lgu Ph—tsrmltf’)ﬁf Iéah’rgeagmm A I(QRNADIt’Ehese play-saadied Eppies (anti—

oA P AR 5L B0 OB SRR P8

Unttké tlﬁ&nRN@ﬂﬁrarQBiﬁ‘ﬁBtb Ghe SitREERMEO FRNAL, ar@ 6k GBHERAId Rethylated at
(or conformationa m xt ures of the%g esent conpounds
thede e, qaldt%n%tdw@aféd aphpolypdeaplatesiat theod) sgmimihEhe eRMAS are
en
cc&?x%@%@%lﬁl?glﬁg‘e gg 1ve S?\’élt‘l ?ﬁ:l) cl&gslrj %dc COntaGﬁF aﬁ?h engtéc‘u ormation in
eawh geﬁmmod?ds[ﬂrﬂegma%nalhdmimqﬂemalﬂhﬂefonﬁaf HiHJ@BNAs serve as templates for

carb ai nst undesirable reactions durin
the Sy 8%?Bfﬁhﬁﬁgﬁﬁgﬁ%S“%ﬂﬁﬁﬁﬁ%?“ﬁ%@&v ééct i ng grougs
di scl
[0d19] di scl 8eatnk NSV Re0g @@&aﬁﬁ‘%@ogﬂ Wf@[g{é;b)v onsgaﬁeﬂéé (cRNAs)

Organi ¢ Synt hesi s, |t|
argengapsideted)by mhleohapssl proearspteantdutracaisidaed RNA species are virus

=R SR R B Puiash i b gy P bR R coalfialogdlit as s the sie
folr @afddriptiof. Q&éélembgf SRhOViYA], coﬁip‘éﬁérﬁéf hppehrsiY ttélde&}ﬁeﬁ:tewt the host cell
2- chl or oacet yl brompacetyl, trifluoroacetyl,
plasme Alegybsanecng matyietvirab ¥4 telessadi yr yddingoxyacet yl | a-
chl orobutyryl, benzoyl, 4-chlorobenzoyl,
4- bropobe | and chlral auxiliaries
such ‘as pfr}éiMJ génglrf&tnﬁgrgg lg%t ed Db L or D, L-amno
[08¢8]ds sucReasntzham DA tdchualo gﬁ anptrengtsagariio® anthetiieg

i Ul Uhighe SHoncRdS Frdzaodieiop prataom traige for the wse i

in8fukReRX| ForMA A GRN YA parBeilhe "tl%blﬁ‘@ge\ﬁk DXUEREPROVdes for a method to
p- met hoxybenzyl oxycar bonyl ,; p-ni trobenzyl oxycar bonyl

2-ni trobenzyl oxycar bonyl, p- bronnbenzyloxycarbonyl
3,4-dinethoxybenzyloxycarbonyb;

3, 5- di met hoxybenzyl oxycar bonyl ,

2, 4- di net hoxybenzyl oxycar bonyl , 4-

met hoxybenzyl oxycar bonyl ,




al anyl, phenyl sul fonyl, benzyl, t-butyl oxycarbonyl
(Boc) and benzyl oxycarbonyl (Cbz). [0040] The term
WO prooe4sez " as used herein, represents a corrpomiﬂUSmaG/045859

R S B TRl GG ey v
VAl ahti Ig&éc Butaalid ﬁﬁ%ﬁ@é@fha%aﬁ 8& d@s@g@ﬁft@ @ﬁ&@borﬁt@ into the viral protein

exanple { hydr ol ysi's in or enzymatic
coatafXipertiealar dnfersst ard: @ntpgen@ld@rgveﬁdrqm infeqtioys prgagismsfoghrenthan

H}tﬂl{?gﬁ‘} 8&1%8_&1%&1%%“&3 ?18{5% g/?é{u &y oL gtglg?lglgecrgﬁ'%? %frg ?@tnﬁ%cﬁeﬁﬁ c>9mpound

ubﬁuutbullicﬁeatuastewf oflfudgsn lrﬁ\mhﬁ@rdg &8eMthidHwetltiadldrdpretection
phenyl esters, aliphatic (G-C ) esters,

agaipsiakipating Padosiss Sughplsbimariss/ing ayhraieher engipeered when

|
ey R e e 8 o AP O el BF Rty
attdsmmteﬂo Httenoated mflueszaprindeuigre henaficidDbheauspthes ranzgmimurmgenic and

ncl u hos ch as, for exanple those
i“p‘%g?&écapg’%&uip?@’ hagRniche phosphoryl ation of an OH
tﬁfl@ﬂ* p on tihge pécrcﬁ{b"s aF@ﬂKB\_?glﬁ% 1rﬁuéé‘f?1'i}5}HGJH &b%%éé&iv%réeﬂfmedmted
prodrugs is 1prow Hi guchi and V. Stel

ciuots}xmtygas veed m@m@ell amaébsj/y @mr@n;a)rowding bmtebproteh‘eon than
ACS, S
ey s RS PB4 B2 1. B Ao g sa0-2550s nd e

ePhiariges eutifeal DAS $TR MU?1 OSEOQH&in@’fo&x@ﬂO@lrﬁhﬁﬁﬁy tobB8T diseases is
and Judki ns et al , Synthetic, Conmuni cati ons

liggly2gjnvebimucssy, Igéggﬂoonéeawhwbﬂs pefiseen withitiadisiopalintraguscularly

Hxﬁ the? B(Iaéc%ees Bgn el (20 ﬁ%bS %c@ﬁl% 1 tl@%?"fﬁ?) S’Flﬂglﬁﬂ 11ve vaccines
oneri ¢ orns e ‘conp oun of the inve

albdaw thbiadviritegesufdpeanasal Talimmmmmhlvﬂnch Acbddd the swtbllivig and muscle
unl ess ot herw se st ated ?t ructures dﬁg{lct ed herg}ﬁ

sefeaessOseAsIABaNY asgcipted MiHethe dnfsEHsadlat spiniFetien obpgfivated

aﬂjﬂvm@d DAl C?h&fe IR/@ Qfa&rln&qfaee béé?ﬁ@ﬂél@@f to¥ndIRE 'n@h@rﬂy humoral
atonms. For exanple, conpounds having the present

ISSPPUREH agmsst émm@mplcf mrﬂucm viep bataseeroswéachye cebiorediaged

deter rltlu repla nt . of . a _carbon
5t . 6 et e B oS P BT dei oL S and more
ef-'ffecth]%' 1§1hrmf1@ %ﬂnﬁﬂatloﬂé Chg C GRAPAHN I mATRioHS bitthe dfa@hosis, prevention,
exanpl e, as anal yti cal “fools or probes in biol ogi cal
mpnsgement peEeaimeni ofbodt vicd epd naeyiref patkegenfvent i on
[0042] The pr esent invention features conpounds having

st he 1@ D;{M rﬁﬁwé ally acceptable salt or
rodrug gg? \kﬁg ei n ﬁ- S, -C(RO=C(RC)-, or

[O(IZG)R‘) 2SThe [presest inve@itioR padvikddsehimerapicgatied $tsand RNA viruses
erein one bot h carbon .

cBERErRe R  ro Rt bR e odhe WPiR: SR for producing

sud¥ dRimddic viruses and Be@se of Qlch vusdsfor eRaMpRaAS Elnﬂuﬁogeils in

i ndependent!|y, selected from - OR*+, - ﬁal o(C 1-
immiuppganicioymulagipas, or by inqitro gssays. p’ﬂ@tqh@nere‘awﬁussﬁ omhp dvention are

t [ t
chas'r%&?ﬁ%e%%ﬁrt ypl%@% H%] ?\.ﬁ'f 8? tehg% dOI} 8¥n81ﬁlglant1%ens ass&gfated with
theGRetus, but 8Ky the fudloR protéhl, - N(R+ ) 2; or two RLA t oget her

on the sane carbon atom are —O =S, . =NN( R++) 2,
[00UHc( 0) ( Rhe pyesentnyqntion provides chmqg(@gfr@ammswrand chimeric
t
I\If‘[N’BtJﬁ'ﬁ? %lo% % £ 1 % a"% ﬁgg\hg{g {)lhlﬂplée{nrggp %if(@ng@%gcpgga%s?m@ infectious
agdsﬂttybyeaxhdmidﬁ&rmg aRAimsric BifhﬂenzzdwfusmehnherﬂfNBVa rd oRé@spect, the
i nd selected from Io en,

a st el%) nde 0,1 11¥duct§(g@n§m_};nuneéfzmoR% e)séhe ncy of
agrglfn?ﬁf}tﬁl&gi& gn i _mﬁﬁ{ﬁ'ﬂ)r%(fgﬁﬁﬁlgtloﬁ CB"‘anothegs!}ﬁl:tO{h@_]&s)é of a single virus
-N(R++) C(O) ( Re+), -N(R++) GO N(R++) 2, - N(R¥+) C(0) OR
++, - N(R¥+) N(R++) GO Re+, - N(RI+) N(R++) G(0) N(R ++) 2,
-N(R++) N(R++) C(0) OR ++, -N(R ++ )S(O 2N(R ++ )2,
-N(R++) S(O) 2R++, -S(Q 2R+ 4 , -S(0) 2N(R4 )2, -S(O) R+,
and C aI | phatlc optlonally substltuted W|th

R " oy o o o o P —




RL3 is R; or RA3, RAA and the carbons to which they
are bonded forma 6 nenbered aryl ring optionally
weamshe4smt ed with up to 4 independent occurrenE@B/USiOOR)45859

e AR L UL PImhBter et M e o

oh BhRUAIEHE Mbjctls iM@EREPME YikeAhdb that ReYeis@BIaEs Will be able to afford to
substituted vvlth up to 3 independent occurrences of R

be imwupized @pfl thug(redices the heghth costi@mopRied witlRtrpating)sebjects suffering

N(R-) 2, -N(R*)C(OOR*, -N(R*)N(R*)C(0)R *,
B ) 4T R A

[003CR* ) S( OT2bliRiehon albl F&ét&( Q) tBRuse ofChE}KMReric ‘Vﬁ(l@))f\l(hg'iﬂventlon in

2; RA5 is hydrogen or RAr; LB is a coval ent, bond
CHEPNREANSHE SarlMURESAT Fsmulasiophifenhumansor ginealy Brparticular, the

cﬁnﬁﬁ‘fc%ﬁ%@sdotq e HHNERIIN dé'%%g uSéd 'fs \aal é&’l‘éf%gfs\spg'bfbad range of viruses

optionally substitute th up
andidepeipdent BgcaBEI the bhl(he&ncomubasi emgﬂreere@i te éxla’ci;sﬂbﬂfgrcepltopes in the
In10f(1Ci- al. i Iz 21 (%? %hal
VH{qn, (gpp%lt)\o s{gep v dcm H@@Ieﬁ QMPpris 1@ @fﬁm@\grm@f the
inmvdafion dan e deSRBER TR iBrin®zative aéﬁﬁét' Al e%ﬁﬁﬁ%ﬁa&g cglfferent

sai d al kyl ene chain are optionally replaced
virggeg)onpgeingt-complgtaty ;i(fferent u)fklgtmus -agynts or @@pejantlgems R. g sbacteria,

p&ﬁlﬁs )gtgrd;:%%h%peglf tl-gﬁtsl?% &gn} 'Q%e'};(ho (1151ay be \%eg% intfoduce the

livOkéuated vk DriulRitiohs )0 a hurdan or &xfifht subJeS( 9 1?1duceQ’In immune or
-S(O.2N(R+_ 4 )-; RB is_hal ogen, NH2, or

ApPTOPHAE CEOKIEIRSPOBYSt | et Whlée,d@xt e AOS ému}edﬁonntrwa@alao
@Bﬁ%@ﬁr%gldﬁgf’aﬁ yiétréI eHal ﬂltl:é]m%saﬁgb E‘ftl%ﬁGﬁt%%Qaj \é&%{/e%o{l% 06 suBcutaneous

ere terodaryl ring eroa
rcbuncdsependent ly selected fromni trogen oxygen and

0, menb d, het I havi
@52 het er ﬁaﬁaﬁe@w?gy@%ﬁm @vg%&%g %efarsa o Ygo@‘étﬁm to be

irnEE8d f(ﬁ"’[@o%‘ﬁe@t‘rﬂus dReERI 'bP 28RERsRfinS ﬁie%hﬁﬁéi‘lio viruses. In a specific
heteroaryl, or heterocyclyl rings |s optionally

ebbdinient; teichiinetic viguges of thwenvamdep enade tvienciorbeemosmizstl for avian

%gaa%%s%%dﬁ%cagfeeﬁﬁeesg VH‘gg B§ 8§:nNﬁm§erm%cFilmi§ﬁc virus of the
imvekliéd). (The avBaridlchP B@Eéa@ﬂ?r ithuaRkd 69 @bﬂaymgltﬁ’&h 'V\hﬂht 186l chlmerlc virus
wth R -Q(Ph) optionally substituted wth CH2(P

op#smigEsiaring the plimetia visys il athagreous solution, such as ’the water that they drink.
[0024] The present invention is based, in part, on Applicants’ discovery that an

effective immune response to two infectious agents can be achieved by engineering an
influenza virus to express and incorporate into its virion a fusion protein comprising the
cytoplasmic and transmembrane domains of at least one essential glycoprotein of the virus
and the ectodomain of a protein of a second infectious agent, wherein the fusion protein
functionally replaces the essential glycoprotein. In one aspect, incorporation of the fusion
protein into the virion results in an enhanced immune response to the ectodomain of the
second infectious agent. Engineering the cytoplasmic and transmembrane domains of an
essential glycoprotein of the virus into the fusion protein allows the fusion protein to
incorporate into the virion. In a particular embodiment, the essential glycoprotein is one or
both of the influenza virus HA and/or NA protein. In another embodiment, the essential
glycoprotein is one or both of the HN or F protein of NDV. The functional replacement of

at least one essential glycoprotein of the virus eliminates the concern about the size

-8-



-CH2CH2(Ph) optionally substituted wwth R -NO2, -CN,
-N(R)2, -NRC(OR, -NRC(ONR 2 -NRC(O OR, -NRNRC(O R,
WO NRRRGASD) N(R) 2, -NRNRC(O OR, -C(O C(OR, PCT/US2006/045859

QPH%%EO)@% %)(%ru’ Bg@%%%& t C(@?é‘ﬂi?ﬂ) g*(ug)gg%qf In certain embodiments,

t%e?&%t%“e@a%cmeﬂ%?@@egﬁ oné gse@eh'(g@cggrogm Uﬁhe'\l(lﬁ)i whth the fusion

whereiny is
prcrtgetattemuam vuﬂabre@anﬁloman ahjeds.om are =0, =S, —NNHR

[ ( O) ;ﬁt: Bies t)df‘{Y%WgP PE%I;’IICC{GS P%WJC %Vé%rh%gxpnﬁa virus, comprising
alfiden tHaYing®)! RGkRAoma B0 tive arfigen 0Ran m8Rtious agent,

OCI(bh -8 aliphatic), Ph optionally substituted
otfje aepnfilwnfza yeus Rigbior(tbmirapweambrangansl groplgmic domain of a

I .
o FUBLEAhcRRLORP b . BHBaSHAS HELAB (1t g pon o

1§1lnb®‘p01tawdadtdmnt dvianpinfloerfza wérus, rin eyhéoicibe funwom bf the@esentifl gene is

g%iqefi y@@ ﬁl%l\gp%%g qzié’by tmmﬁq Ig}%ct:l(zv(e))tcl)\l rqp(@(n@l@y@nza virus. In
cetglpkﬁﬁ%%r%@ thg%%lgﬁ gen%(())) o gl <nfg %@M)ls ghemagglutlmn (HA) gene.
In DIRS( @hRodiRERls, thieSea)d Rene & @)lmﬂﬁﬁ@ﬂ Vﬂ@@ N"@ NUR)Rinidase(NA)

s B ce e e giee P sme o Ayt infusRiag iy S greeated. B

adooZd8 WitBeHe @ibodRadils, BredchiBerié MSPBARCREA Yirus may be attenuated
hydrogen or C - ali phat| c, each R* is, independently,

biyrptines inthediSBgenel phat i ¢ optional |y substituted wth

[O{Pﬂ)ga{ : \é;i“ hb Bﬁ??%ﬁqg\%ﬁlttwlq %?c{%:idée)% A% %ﬁm% N aﬂﬁgl(zg\dlrus comprising

adhdighpioitedn, haﬂ'rl.g (1)%@cﬂodémaiﬂ qfhth]D)/ HNWem -fadéd to (ii) a
@%r%q%ﬂ@@ &:( gp,aﬁﬂ gﬂoeglsrlnl?c(g?c%qq% @ﬁ_ar)gfmﬂ)up%\flmﬁA protein, wherein
the%gi@h Bbdtbin 1@1@5@%&1 fdd an Qﬁarhfﬁh%rga viftis aih'v?rﬁﬁ{ {8 )fmction of the -

or two'R* on sane nltrogen are tak enioget er wt ch
NAhpmteun ugmpphcﬂ lﬁsothmfaslﬁn ﬁotﬁelmbebsedle@y@pwmnlnwlv&m the avian

et B 1B AT FEETneaiRy JE FEIeH S LB oRls atenuated.
I ARBRRABS Rith YhesB %ﬂfb@@%ntsoﬂfe'cﬁﬁﬁéﬁd’a\ﬁéipﬁlﬂhéﬁﬂaaﬁm%a@ be

al i phatic, an unsubstitut ed 5-6 menbered heteroar yl “or
aﬁ@tuetedckwnu@twnsng the ¥R] genre. I@(apmrdalwnevl& the énshtion, any avian
) ta f.uen & g,a | d o&}aknonal |b¥ bstituted aliphatic
u K \é %%5% t&%n?’i Y, lﬁﬁ& Cl-4 aliphatic),
[0(13(7]3 4 ath bﬁdsblﬁ)lﬁvenlﬂah @ﬂﬁ/ﬁtles@chﬁnahd phat influenfaHirus, comprising
G -4 allphat|cmié- CCOOH, -C(OQC-
a@pq:lﬁxggql irdhuenzacyirys segr@\r(g)empq(d@}g qn%urarﬁwé@arsg fusion protein, in which
e%z@oﬁéﬂéfﬂ g:qjl)%ﬁé Srgodifn&d thl& énﬁél (pcﬂ@s 'eﬁéc)d’m%?ﬂhe NA ectodomain
or t 0

tic e same nittogen
amrreplaeﬂdeby mlwgljmlldes enmdimgtah ecmdbmagmf atrmufammmdaséarﬁigen of an

nber ed he er or _het er oar ri.ng_ha
RGBS AECHE o TG GRARSHER JIACIFORRN bY LR D FGn o that the

nQdﬁ(ﬂﬁ?rﬁdas@ 'Tﬁ’sﬁﬂlbxfo%m 1saé9<§ré§éédrhnﬁl?§co%é}‘ﬁe§ Grath HIRE cH’i‘ﬁ%ﬂc avian
-S- -pyrid then LBRB s not

mf@en}@llp;srl dyI [0043] In one aspect the conpound of
(Io%ﬂ‘u Tgls a trtl .azol.ot hi adi azo havi n%t e fornul a; ..

4] 1 n TARBIGTER INEHELR Prav S@& UG PoH Rt sy @mprising
apadifal gacz RifRRiZd FARKIHE sBaNém 8nddiehd Phetia@Tuti0 dijon pro@RRE in which
enbodi nent, Rc is hydr otg 0046] In yet another
thedpd @pen resdingdraserisdnestiil ¢cb7q»,ts£]pt§h¢ nu@le%pdes encoding the HA ectodomain

alte : D@g@éd%ﬂ&%oﬁélégéﬁggl}‘% {Bgﬁ&g{nrq#aqm%@(%dbﬂdlhé}'ﬁﬁggemc antigen

oﬁa&’bﬂﬁ@dﬂiﬁﬂi agehoothanthan (rrrfbxaumlvmfs thatrisruhchoted, byl tha C-terrhinus, so that
or I-c, LAis selected from a C -2 alkyl ene,
optionally substituted with 1-%- RLL, wherein one or
bot h carbons of said al kylene are optionally repl aced
with -0, -S-, -S(O-, or -S(O -; and each RLA is,
i ndependently, selected from-OR+ , -Q(halo(C 1-4




cycl oal kyl , an et hyl enedi oxo, or an ethyl enedithio.
Exanpl es include the follow ng linkers: [0049] In one
wepdodessent for a any conmpound of fornula | |, PEEHUS1006045859

A e SR LB one B P aed 16 hg chimesie avian

iftuehzayinkR. i s sel ected from [0051] For those conpounds
or I-c where RA conprises a

[‘g‘fzé’i ol imél @1'9 P'éﬁﬁﬁl?ﬁt?@'ﬁ%énﬁ%wmadets Rechiraerisoridan mtlupiaaryinsegomprising
%ﬁ&{@%@dﬂ gﬁﬁt@ﬁfc'lﬁﬂﬁ’éﬂﬂ N erg§ g‘ m@ﬁféﬁ{ @ J‘lyil‘l% (C]Fa%‘a grst ef} tsading

et eroary rng sel ect as |n

frameithat cheatlepen dﬂan influehyatviogdremagRutin f2pin, ahltRCK)@) g8cond open

reagt % é)atz énéf)%jslzg en&g@&‘(;%cgz%g%@wn Wgeh @qqpp}eogdes

endadilithe D) glut@in e&t@ﬁ'@héﬁh"‘a‘g Q%Bce@%ﬁu&éﬁld§§ encod&g 3R

|ndependently, hydrogen, hal ogen,

eqtq omalg;@())i N(cp;ectwe)agtlgag(fgpu(l@ct}qus agent, Oj(hhl—l)lmn Rfluenyyirus, or

el}cgél_l_n_g a dl%g@uﬁ&"gét af zi‘% arp H ?%&9@%{; §0 that %ot’h the influenza

virdd( FRirtgeGluBni dthg ZusionWrBteintare@Rtesstd and Md3rpotated into the chimeric
aQiR'é Ay %a%ﬁ;sé@' e %@'&ﬁ&%@g %Sﬁ;ﬁﬁ JedingNeameref the HA
595§Q%ROT' Ihg ﬁ%l{l?%@éar%oﬁai%lrgs tmﬁ%giﬁa '{3 ﬁegn v?%tll% ﬁeedn%gihﬁ[mm polybasic
clsasge siteient s i ndependent |y sel ected from hal ogen, -OR

[0T)43;0] - SR ;fﬁe present invention provides a chimeric avian influenza virus, comprising
a packaged bicistronic influenza virus NA segment, comprising: (a) a first open reading
frame that encodes an avian influenza virus neuraminidase protein, and (b) a second open
reading frame that encodes a neuraminidase fusion protein, in which the nucleotides
encoding the neuraminidase ectodomain are replaced by nucleotides encoding an
ectodomain of a protective antigen of an infectious agent, other than influenza virus, or
encoding a disease antigen that is anchored by the N-terminus, so that both the influenza
virus neuraminidase and the fusion protein are expressed and incorporated into the chimeric
avian influenza virus. In certain embodiments, the chimeric avian influenza virus comprises
an HA segment having an open reading frame modified to remove the hemagglutinin
polybasic cleavage site.

[0031] The present invention provides a chimeric avian influenza virus, comprising
a packaged influenza virus NA segment encoding a neuraminidase fusion protein, in which
the NA open reading frame is modified so that the nucleotides encoding the NA ectodomain
are replaced by nucleotides encoding an ectodomain of an HN antigen of NDV, so that the
neuraminidase fusion protein is expressed and incorporated into the chimeric avian
influenza virus. The neuraminidase fusion protein supplies the neuraminidase activity for
the chimeric avian influenza virus.

[0032] In certain embodiments, a chimeric avian influenza virus of the invention
comprises a packaged N'S1 gene segment encoding a modified NS1 protein that reduces the

cellular interferon antagonist activity of the virus. Non-limiting examples of mutations in

the NS1 gene that result in a modified NS1 protein are provided in Section 5.1 2, infra.
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Vsmmsr@rtheemwloms rthe mm‘se@tnyvemnp als0 Profidésaeenmmbingnt nuclgic acid
rtlc%l?dule% ée g \/\?1 eorrpfgmlrl]&% a?Lﬁ %}o?eﬁg eif) 83%%’1?0 t’i% s%%rrlllsélnts (gfl @ chimeric

aviad epfhrgientiryses by the agention. Rhe pROSR nvexaspligthepprolvidds
groups i ncl ude the follow ng:[0057] In anot her aspect

QR A YT B apidanelpeles{egorrperumkinas R4 aeplequiss) eoding for the NA

TR QORURS  r T1b gl 3 T o

[a@B420 2127 hE@r@dntZﬁveﬁﬁoﬁ Z)r@&de%%éiﬁoc&]foﬁﬁro@@@eﬁn@& c:&ﬁn&Yc avian
éﬁl 39 40 4:If A2, 43 44 4546 .47 4 5g 1 52 53 54
eBFE BIraSOTHHC iy CRfiong SORRArigae @ t%lrigé MGG Vi 1 e?aa virus in
af 5m%§yo¥13teﬁ%§% Br 8CcIBliRLHBBisGAsRptiBIE 1S 4vidB irdieREh \%lusqgfectlon The
9394 95 96 98 99 100 101 102 103 104 105106 107 10
pregentinvention alse pravidesimethadsson peduding a8 1mmnqg@nciﬂ>1mmzon the

it Sihe ) pipeRT A SR 0 ety i of WeinvEition in an

embryonated egg or a cell line that is susceptible to avian influenza virus infection; and (b)

collecting the progeny virus, wherein the virus is grown to sufficient quantities and under
sufficient conditions that the virus is free from contamination, such that the progeny virus is
suitable for use in immunogenic formulations, e.g., vaccine formulations.

[0035] The present invention provides an attenuated chimeric influenza virus,
comprising a fusion protein, having (i) an ectodomain of a protective antigen of an
infectious agent, other than influenza virus fused to (ii) a transmembrane and cytoplasmic
domain of a glycoprotein encoded by an essential gene of an influenza virus, wherein the
fusion protein is incorporated into an attenuated influenza virus, in which the function of the
essential gene is supplied by the fusion protein or by the glycoprotein native to the
attenuated influenza virus. In certain embodiments, the essential gene of an influenza virus
is a hemagglutinin (HA) gene. In other embodiments, the essential gene of an influenza
virus is a neuraminidase (NA) gene. The attenuated chimeric influenza virus may be any
type, subtype or strain of influenza virus. For example, the attenuated chimeric influenza
virus may be an influenza A virus, an influenza B virus or an influenza C virus.

[0036] The present invention provides an attenuated chimeric influenza virus,
comprising a packaged influenza virus NA segment encoding a neuraminidase fusion
protein, in which the NA open reading frame is modified so that the nucleotides encoding
the NA ectodomain are replaced by nucleotides encoding an ectodomain of a neuraminidase
antigen of an infectious agent other than influenza that is anchored by the N-terminus, so
that the neuraminidase fusion protein is expressed and incorporated into the attenuated

chimeric avian influenza virus. In certain embodiments, the attenuated chimeric influenza
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(0080273 274 he prespriinpgiion apgdes2gaitieartaBehimedc dgmesBvirus,

cBrigy » 2083 fRenas s HA e SOt RaBactdita fion
pBi2€in 330~ ECH t12328 BPeid tchding Fradabis aodieBsoxBak 184 Qucdddakid@é éncoding

3 344345 346 347 351 352 353 354 355 356366 367 .
ﬂ?é‘%é@@t@?@a@rare seplacgd by apglegtides spgoding amegodpnaain 963 hgmagglutinin

G0 TS0 AR 450 et g g 1] R s, so

thit Geliendpgludibih #RiBn4pReteihdSexiRessd®@ Andin8dPporad@binttdhe 48&huated

439 A40441 442 443450 451 452 453 454 455 456 457 458
chimeric influénza vitus.

[0038] The present invention provides an attenuated chimeric influenza virus,
comprising a packaged bicistronic influenza virus HA segment, comprising: (a) a first open
reading frame that encodes an influenza hemagglutinin protein, and (b) a second open
reading frame that encodes a hemagglutinin fusion protein, in which the nucleotides
encoding the hemagglutinin ectodomain are replaced by nucleotides encoding an
ectodomain of a protective antigen of an infectious agent, other than influenza, or encoding
a disease antigen that is anchored by the C-terminus, so that both the influenza
hemagglutinin and the fusion protein are expressed and incorporated into the attenuated
chimeric influenza virus. In certain embodiments, the first open reading frame of the HA
segment of the attenuated chimeric influenza virus is modified to remove the hemagglutinin
polybasic cleavage site.

[0039] The present invention provides an attenuated chimeric influenza virus,
comprising a packaged bicistronic influenza virus NA segment, comprising: (a) a first open
reading frame that encodes an influenza neuraminidase protein, and (b) a second open
reading frame that encodes a neuraminidase fusion protein, in which the nucleotides
encoding the neuraminidase ectodomain are replaced by nucleotides encoding an
ectodomain of a protective antigen of an infectious agent, other than influenza, or encoding
a disease antigen that is anchored by the N-terminus, so that both the influenza
neuraminidase and the fusion protein are expressed and incorporated into the attenuated
chimeric influenza virus. In certain embodiments, the attenuated chimeric influenza virus
of the invention comprises an HA segment having an open reading frame modified to
remove the hemagglutinin polybasic cleavage site.

[0040] In certain embodiments, the attenuated chimeric influenza virus of the
invention comprise a packaged NS1 gene segment encoding a modified NS1 protein that

reduces the cellular interferon antagonist activity of the virus.
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1gharnaceutlcall%/ acceptabfe cog$05|t|ons of this.

hidRt 1 o 1ARgr BT Senive agidnesifaes the,aming sgrmaeipsgd ¥Slor
| at ) .
3 ot At B P ERTE Hhbds@ Gy BOG, RERRL e REF R @mino acid
rdsiuasl 1 b6 t}masu@rtﬂe na’boheteﬂhmahailﬁdloammm%e @nting acid residues 101

sal in enz a or, other s | e
ﬂgpvé%leﬁe genbe AIBt O(ﬂ‘Fl % AUYNG BCIE AeK é% through the
c!&‘bQ@?’ B AR linhhﬁé ac[)ci lié.@i'aﬁé: 3hLhRe §¢1d 0GR 5948heh the carboxy terminal
conventional solu I zing or dispersing agen% . [0073¥
aivirst aqid efkuedramind ecip hesidres 2athroagh the zebopy &dyménal amino acid
co*rp0|t|ons af ,this in are, fornmul ated for . .
iR Gt SRS R NS b e oSy e A pfiag BE RSt is amino

a@iﬂ%sﬁ‘dhfe% Nahiod hbﬂl@ﬂdlé&’d redidlue 3118, dntho héiflirédhies Q. through 100, amino
phar maceuti ca accept abl e emul si ons m cr oenul si ons,

agidlregidussd thmgbéﬁmg acidyesighesdrihirasgh 30y e amigo acid residues 1
ﬂ%ggéns%) @estpg%tn\{%gl %?%ﬁé}r/?luggww%l I‘Ut%lr{ 'ﬂ%étg dquf‘o%? ﬁne carboxy

teflimuah 1r&$udefdelet©n@mﬂsgnng@f S,rpreferalﬂ)h &0, 1$QQ®'€‘Z§1; 80, 35, 40, 45, 50,
sol ubi lizing a

s and iers such as
s3eh 05 10 AT 38I8S 9D o 3P 10 0T, gy bEnadR, B 1, 130, 135, 140,
Lzt
18558} 55 Qgé‘gﬁlﬁsﬁ’g@hﬁs an*ﬁﬁ&%%ll ﬂ?e@?%r?n L R gﬂ%&g@{hmnus of NS1.
[((056] par t i Aslwwed hareint trederad, dgie@twﬁ (andlt‘dlsct(deﬂ’ argjgsad) interchangeably
RSP I 4 SRR Bs cpsp bt S SFen ) limitpdao grpliferative
disdtde¥s @Y de@®&hfh, SitRbsis %&aﬁo% (MU ﬁaﬁ?ﬁ&ttﬂ!ﬁtﬁﬁ?ﬁ nant,

Besi des i nert diluents, the oral conpositions can al so
mertaﬁtaﬁ@etnéajpnrweﬂﬁmat@w@rplmsthmd ﬁgnplgem)san@mfﬁo@pnwsh@l infectious
sus endi n ent s weet eni

oS00 G RS BAE B! BE SRl S P el v
[(0sFTP| e, 9Sisaistd Rereihl, gettad Cepgp@Ousiety todites GiaBMdhts or a region of a

suspensi ons nmay be formnul ated according to the known
nml@cullﬁsﬁergg apAlyReptide of Rigtsiwihayingranfigenie ApinaRERRESNIEHAGHvity in a

ctab

S P B Rl il Rl B S B B L AR 2 molecule
(og., polypsitian ok prcﬁem))mabehomts pa aemﬂcelnyabéppnﬁcmexmhjﬂce An epltope

diluent or sol vent, .for. exanp on in

h3vigg BRHSEREAHVILY Kbt frﬁ%mse&t@é &gam %195%9}1 O F¥ich an antibody
1rﬁﬁfu‘1’18§ﬂe§1f thl?} bﬂﬁ&é’ aPESIRALY t?}ﬁar@r RethBd We}l HRoRA8b ofie of skill in the
solution, U'S.P. and isotoni'c sodi um chl ori de

aeofombxmplebm lmdmnbaismys steril e f| xed oils are

GER om ' FoF vk BBt WL et ng bRt A gigaceons agen
réfOR|t6 ¥ PeptidRCdripdlypep ﬁd’é‘éd’l\@risﬁhg@%m@ facidl B vRE bfl@Seast D

addition, fatt aC|ds such as oleic acid are used in
cv%q@ﬂe@am@tac egiflugsy p@@@%élceatlgt[%mnoméd Fasjdaes. ableast 10
[

oo B s et 1 5 3Pt Ble EAIPAR s ot st 20
comtcgmrop@amtnorsglcsﬁeeldués zi lngst a§eohtiguions mlnfmof avidesidues, at least 40
sterile solid conpositions which can be dissolved or

di spersed in sterile water orl6t-her sterile injectable
medi um prior to use. [0077] In order to prolong the
effect of a conpound of the present invention, it is
often deS|rabIe to slom1the absorptlon of the conpound

o . o o
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[0078] Conpositions for rectal or vagina
adm nistration are preferably suppositories which can
wheopeser ed by nixing the conpounds of this iPUEIS10061045859
e sgUint ablt: exc |ents or_carrier
Csuc 02%%@@0%1@@&&{&%& '&tal% ﬁ%t guﬁinw:n&l ac resldues at least 60
centjguoss dming mmduaMutdéhsﬁV@cé‘t@ighdus’ﬁmﬁﬂ’@bﬁ%sﬁ@é@@ﬂ@ésy BE
rﬁt [ iquidgd atcﬁtS y tenperature and therefore nelt in
COHBUPRL ETHOSeid g8 e atdaast PO contiguoss amine qcnbrealdws« at least 100
CSATEROH ST Ok sigRls
ad{rggnl st rlat ion | %lc usdgJt lg%égzgf“tn% %ﬁr;ﬂ{un8 a@ IFSIdueS at least 150
cordigensamimadiciyr asidiassat least w&:tmsxghmds aimageldfremﬁas atheast 200

R BB R s Ao et Bt S o b g the amino
acas sEu@hedd ppatle Iﬁ)[yﬁébﬁd’é & B8R %%@%{%b@&ﬂ{e% aagment of a full-

fillers or extenders such as starches

leggihynsetein igfairspstivityraf the fell- lengﬂdprgtelm cinanattied embydiment, the

fr% 4 nat% gg&uﬁn l?ﬁa%th hpotelgl)ﬁ%\r/'ﬂp%@lr t%]?lr }r{/ﬁtté/h thesl%hlh:lulsggﬁ protein.

[Oﬂﬁﬂ] acaci As uséd Toueinotha fdrth “Frigtheas’ ﬁ'th/&&fn‘%xt ofl} nucleic acid encoding
rating agents such_as_ agar-agar, calcium

di t
Q?b%}@%@r PriEiaTefers o payrlsiceacid eonaprising &y mucc},elaemd §equence of at
le&$ th%hﬂgl?dds nﬁ@fe@t‘f’des 2%%3%95{ Eb’ﬂﬂgﬁlﬁﬁ?ﬁ%@é&% ;j‘o Atiguous

retardi hg agents su
nugdesdides, at lsast ISuohtiasug nad:lemtnﬁs,yatmm() wmlgﬁﬂmm&%tld&) at least
cetyl al cohol and

f |
2R bep e R BBl BT 3R PSSR B otilseint st orepHguous
niRfedtides) koRht & 0Coaiguod dudldot dabr 4 $38E 50 @dﬁlﬁgg&% el dtides, at least

cal ci um st earat e, nagnesi um st ‘ear at e, SO

60yesmiignons miskeogflsse af last 20 domtrguloamgdlemles at Eiastgzlrod’?guous é;o
apl ets n

o5 S8 B0 LSV S g0 o o
1 %g@ntlguods @RBIRHtides] dtdessOPTOSIntig A E rﬁlfcle];@u&ésmaﬂ 1R4st 1Y P Eontiguous

HEP 8 SO0 be enBIo yed as fillers in so
nugleotides; pflsapt 48 ﬁ?m’fgu@'&?)%‘iﬂl%élda% iahlgag 2SR ceniéggypiue nucleatides, at least

iy R L RN ST -,

nufclgp‘rxéemf thatmodtis a01d Sapeass elica@ﬁlglaq&ph@é |pbl§'peﬁﬂftﬁ:l or proteln Ina
s ‘such

r%rrrcﬂ f’@ grPare h coatings an
PrESTENPRPP LI ﬁff?é e i agaenergiss aerptiderrnmelingptide that
retath aBivEENGCEY Rlpﬁhgﬁﬂfrﬂ‘ﬂé rAlh Ao @EL emg_&ﬁ%leﬁ@aﬂle Jfragment of the full-

optlonally contai n"opaci fying agents and can
lengith proteimdoes nat getainithe activity of élecfalidengile paéiny e

di ferentiall t ai
100G 51 itk Y Aiien Dot bt o weegein s cempriyte
prcvtamawous Exanpdies toh nIQRUhAGs A8MReRd td ARSreld ‘BE agsgelajféa with the

used i .ncl ude pol yneric substances and waxes.
chimgrissdrusibapicbase of is prticuler, thpehimesic airssaglryeommimym tasn
« | ] e tin capsul e
eIt PSR A ALy R PR BB e i Frotecut
reﬂa,nsgh amntletm]ld: that iseiogfutund ol R4ithiel te Be agoyReddswiinthelddBome of the

h I&lgg %The active conmpounds can al so be in
¢ ﬁ?%? ﬁé P&t ed formw th one or nore ex0|p|ents as
[00%2] ed abagyg. terﬁhﬁnﬁﬁinb%e@ﬁfb@%? bfn% aﬁtfl etna%b a%el,l%%o&s deyms as

dr agees, capsul es ranu
usagf herein oefef ‘i@gsolamde@heﬂ Spsmﬁuaﬂty biad emmeamttgeﬁ aad o g6t speclﬁcally

t d..oth t
binfd s SRS e RRlsb i s AoBith SRR RS AHHOdS ey ioe both rearfied
antitoldied (H@sagBotiRE Mt bé}ﬁp@é‘etd MBdiERARaY '@9 g%og&%ea%%am, or

with at | east one inert diluent such "suc

FeRurbingling wrgraend ithareof Seigh thediadandio roniamga;Fcadoamm) and unmodified
conprise, as is normal practice, additional substances
other than inert diluents, el§-, tableting lubricants
and ot her tableting aids such a magnesi um stearate and
mcrocrystalline cellulose. In the case of capsules,
tablets and pills, the dosage forns may also conprlse

o

N e



i ncrease the flux of the conpound across the skin. The
rate can be controlled by either providing a rate
we@onrnedshi ng nmenbrane or by di spersing the conpons20061045859

BT e R T

dbR%m éﬁc}ﬁ@ﬁﬁdﬁé RgMent Skt (), BB Fclidhfatl & KiMglfc domain)).
dosage. The expression "dosage unit form' as uSed

Mudeomles that fspecificably biphgrsi antiperymay de cense-reastive withagleted antigens.

appropri ate for. the ti,ent_to be t.reated. W | |
 PERGRAS: o Bl Tecn it Pt s Yl Pafi b GRS naldrgbighet digh other
aﬁi%@ﬁ@ UAGSoladile RMERSIchYBingS al htigeheas Be idenvfied,ifonexample, by
will be decided by the attending physician within the
insbpeasestyssBUk@remen PHhar techrigwasknownr@ thse of skill in the art. A molecule

S B Sah S Ly Y PLA B Rl o 0y
cioBGteadtivegaritigen ds deteridne besimgexperaicati] teohnitjhes, sewhesi ty

of .the disorder,; the activity of the specific un
Ty BaRs I YA RS PTG SPBRIGHE oy ettest NG, See. e2-
PRAGYI, R8O Fun BRRGHAIMmABASILEY Se®hd FHMkidH, Rlaved PieBE New York at

patient; the tinme of admnistration, route of
pagtsi3ARZ-$B86 fot adiscunsidn regaeding amibodg spestfiafy. t he specific

ound enpl oyed;. the duration,of .the treat t;
(B3RS s e Aot Bition e B S cORREetbn S bER YL the
adBBEdtfation 60 (H) ershyeieR) 10 adbjean ebftds ke tHeast of faovethhn one therapy
known in the nedical ‘arts. [0084] The amount of the

(e mporaidian ene priophylpeticcagent angdé thasppaubigegepty e use of the term “in
L ned, w . [ ' . r .
cGRRRARAL b Mot 8SEARE ofler IRMEIch Baliy @' G acti andior
tidespenil agents) are ddneniesdd brasabred:; (eighen ubjdct withan imfbebaza virus
.of adminjstration. Preferably, the conposit i(g s shoul d .
infeetrogy #6 NPYANESIphAL 2£0RGEAR T SYMPRFHSEIFige@ frerevilfy or a subject
/ ' / . LAk bi t £
Y AP R aPk, AR vl BRI, PR B (g, afis
poophplasti¢ ontherap§aR8gEntiDepebcladnginispaved piier tpde.gi, Suwhiantes, 15 minutes,
ondition, or disease,,to be treated or. preve d
3 G AL RS it 2 POk hovy e 2 BRG] fepis, 48 hours, 72
haelg] 98 189u8¢, QdwdeR, b kRBks, OrwdRkE \UBRbeks R ivesley) givideRs) 8 Wakks, or 12
al so be present in the conpositions of tFu S invention.
wasks kedereh epa¢amitandyivitto pasubsemieaploueigo Sagbwies,  haintigse30
nor,mal adni nister t r I Gl
oGRS ALY £, R, ol B4 sy PRTES i, 72
hbire, 98 sras d, wedk, & avedks, Boreckbel weekis) aicelt, 6 WelkE @] wakhe, or 12
anmount of additional therapeutic agent present H’l t he
weelkspaiter) the admigristeation of gvesond SrergRy (6 Sre? FEORDPOPRHAFHIC or
+ hat h - "
e Wt 3oLt €4 e B TR EEIal Rty an NDV
irfedtionan tai corditiga ot syrPptefreassdatiated thereswithy ot awftherdoffetfi@n@lg., another
t gﬁrﬁggeut 51(: agent in the presently disclosed
Ve He®dns will range from about 50%to 100% of the
[(UEBY Nt  NOTARRISLY h&EeRS fdtphtdie RinfQTERO hilth i ABWYity® d19 proteinaceous
that agent as the only therapeutically active agent.
agtg seforfs 1o heraoimmy polypeptids, @E@am daniya@ye, ohanalog thereof that

| nventi.on. [ 0087 co und. or conpositien of the ;
oy ShoEa el e AT it ey PP Ehalfl g protein o
pbEpERNet HEfrsNAt] deyYivafive oPardildd BERLE (keg. dinsle@sAR, virus NS1) that has
_condition, or disorder in a patient by adm njstering .
interferpie aptagenisitactvigoradueas T érhibitsdaipsisain gxpressiongd/or activity. Ina
. g g dis _ .
st BB FRERE RGP oot B0u ALSFERESD vings proten or
poBbasidel ocfragnag) derigbiing, osalabsthieseof gl ahunfudnizidvived grotein) that
[0088] The terns "cancer"™ and "cancerous" refer to or
descri be the physiol ogi cal ceddi-tion in nmammal s t hat

is typically characterized by unregul ated cel

growm h/proliferation. Exanples of cancer include but

are not limted to, carcinoma, |ynphoma, bl astons,

o Y




chroni c eosinophilic | eukem a, hypereosinophilic
syndronme, systematic mast cell disease, atypical CM,
w@eooe48ni | e myel ononocytic | eukem a; ovari an PERUS2006/045859

. LopdpARCreatt 6o cancer. . prostate, cancer, including benign .
et dorebi fetslaPidien B ReBPONSE o Y ProgeiBREpOlypeptide
VA PRI antPeaPASivES thay B RIntiallf ?%f%% gﬂ]léiérﬁ%@ﬁﬁrahd/or activity of

thyroid cancer; and vl val® cancer.
one eatwretypeneftinsferan{FNh dinuie smbddinming tthe expgession-aubfor activity of

i.nhi bi f.the. ti,. furth i ncl ude . .
AT Riebke iy S5teh St Rint. e SRR GRATCT AHCHSRETFNGS is
affeeBd. [rCaivkienspdetic dssEBYt, BRleRpie8fonh BRIMbr Rtivity of [FN-y is

chenot herapeutic or anti-proliferative agent, or an

affpeted. Hr qestpirennehoglimentnithe oxreession ankér aeléNity ffEN-o, IFN-B and/ or
TS A SN REABAL RN Sl 8y HSPEBELDY 100 o,
ap;}gmkij?hmly Sed appxggirimelymtfhldaa%ﬁaﬁﬁm?y 00 tcs:@pm@;sihtatdbylizo fold,

of the I.nhvention as S e dosage torm or separate
aPPf&fﬂ%@Y&&ﬂﬁBErﬁan%aﬂanBge,@ %R%%l%@t%.l {0 al?pramfﬂﬁtqu éﬁ‘éld,
aBreRBEatf19 1Mo &) oﬁ%&;&é};go Fb1dl fer apsuf isc7agens f@%g,bﬁ), 35, 40, 45,

adm ni stered at” the tine as a conpound of t
SDne B0 @n 765 708028 9i90F @ ent00t folieby 4 protdivadeats amentaik jnterferon

dm ni str.ation. m e staggered,b far I
RGE LAy etV B SHEIGE0 508 sy o TR, Ty, andor 17Ny
Mg elifirol 3mbERInEted Jegﬁ'éf‘ﬁ Rell A6t ekpPBREhE or ndIBNtdcBtifsuch a
exanpl es of chenotherapeutic agents or other

Pedieinageoys ageat ag moasuergdrit the tashniqresdeaseribadiisigindr inawn to one skilled
h{ﬁﬂ%&@rrpounds of this invention include tanoxifen,
ral oxi fene, anastrozol e, exenestane, |etrozole,
[00s4g ept | n(Asrdsed heraft thepieddps “TENedufitnt BYstdrhdTair N deficient
Taxol (tm. (paclitaxel), cyclophospham de, |ovastatin,
sphsHgies nEsterdp systems, | gudicHtrogt lines andraymalyesuch @ giies, ghickens,
tlirk@_o)@ rabb A Y46 Rk deTk e, 4RGEH %E{)t) rod e e X Br more types of IFN, or do
(gdserelin), vincristin, vin st1 n, nocodazol e,
noemrogosi ag typetdibyl deproGeredaw(levdls ¢hmrr ivtabi mede, types of IFN ,or
epot hj | one,, navel hi ne, canpt ot heci n, unoni bi cin,
PEEBET ISP e Ot e ERUEing LR N SBRGIo B G y10%, 10-20%,
20-30v4, 303A0LE1)40-3196," J006 % '60-20%! FRBORL §090% &t AORLARA compared to
aspect, the additional chenotherapeutic agent can be a

Iy tcomipaisnitystemsgndedBE sqrge eonditdeng). elogwk taspomt onmespeni hess

taor). ln.another Ck c ound of. .t he pres

IRy o ph8 s90F By RRREG RS eF SO BRESHRl h My BB B, ancro
aferdediciegt inthé adiblitytof an@vied] @end3rindieed blony awbhement type8¥f IFN, or
.be adm nistered in conbination with radiation therapy.
indyesrbby sinovRert Bdbect, a compound of the present
[ddﬁggnt : onAS%%(?ﬁlfQ’Qi%[ RGEHS Gably, nafaﬁﬁﬁl@maqueg{iB ”? “ayian

prodrug, netabolite; analog or derivative thereof, mnay
infeazninfictio@t &dl ND ¥ anfectiat”irefer v dlhstagearndan dnfluenza virus’, an avian
ST ARED GAEL ALl RS, S B 1O LGS GE e
infedtodPliRMyRRE ih hsubBt (Endifb BasRAATHR) 1o AR indHRIGH éjgkﬂr icati
15_—fIoquIOL_Jlrygcill ) ,Sl_l%gt((gdri égrfiyaci n and lﬁctfg%{}gsg%am%e , eplication
ofm@uenzafiine; avirmifluenegviruspNE Vhor ether infectious agent in a cell or body

.cvcl ophospham d Al r ATC.(adri cin,. ..
5B SN A 10l oAeR S5 EP i FronEARY aesion by and replication of
iffeiaoahesphaiindRenABIAR F BV e Thd irvh 465 84 aAE Wul@iiation of an
. predni sone). [0090] The invention also features a

infuepgsdvigs, fvien iflupivg iR PYwepther infectédus agpmfrincludes, but is not
: - h e facto ot
Nl e A R 30 e O ot Bladtht avien
infloepzsiitison NIV pheicla)veatélyfusibhef £biyurwiss hregll membrane, the
inhibition of growth of the cell. Exanples of a cel
whose growt h can be inhibitedlPnacl ude: a breast cancer
cell, a colorectal cancer cell, a lung cancer cell, a
papillary carcinoma cell, a prostate cancer cell, a
| ynphorma cell, a colon cancer cell, a pancreatic



bi ol ogi cal assays. [0092] The invention also provides
a method of inhibiting c-Met kinase activity in a
W@2107/064802 conpri sing adm nistering to the patiBCI/US2006/045859

fiot § .é,,lnéﬂ_g@@fmﬁgﬁfvﬂdﬁ%@n@ﬁﬁ@@ : 0%61??;1 &%ﬁﬁ% | @’e ot tg)'{g%g%sho&dofa ydral proteins (e.g.,

influEdal viths OdvidrEinfleei A ¥ irtub 6r NWﬁﬂoteinﬁf tha podietion®lhedd ighl
condi tion or disease in_a patient he term

particlipties difitenga yirase avian inffuenza Wi oW Ynagticdesh and thepelease of the
{
BB LRE T D FPAR ey SRR 09 el 8 o

re@plfalb@ infEBgont @ fparcinflviatza virdi af NiD Winfetioa) may be an upper respiratory

c- Met - nedi ated condit.ion" al so_nean se di seases
tr@cé infeetion IR loyp@regplraéq;y{ﬁa@ﬁm&phpp é]taﬁﬂeﬂ"t a Wqﬂﬂnguon Othereof. In

q‘ecﬁfbctenﬂfyahﬁéﬁté’ the RACHROR Wéetcbﬁc%}?y irﬁ&tk‘)ﬂ?e gMechHry pneumonia)

t1on cancers, such or exarrp e, gast rc
whith moamfests atamthg lonsget af piomary infeetibn (eag oénia] prsvaianiaye Secondary

l.ung carci col or ect cancer rost at e..cancer
ingteltns BARBR PR rR AU erion i ey BaRE of BHELFOT Gipiaed therewit
p@ﬂi%ﬁ@slmgﬁl@(iﬁﬂ'ecteé Béhj&dt B budbraet biR¥anf in¥etidh s BagRSificsmiddiments,
as, for exanple, atherosclerosis and |ung fibrosis.
thp(wg@]ogmal glaterrasting o th@mvgm@m by pied prplisaion qf spdpilycsaa virus,
at 1n%f L eCat v1¥u% O%ths Oé:c fn%lﬁ&ﬁa %Qa%ﬁm 1ﬁflu(-]§ Vll'uS or NDV
6%“ Oundor pharmaceut | c accep 'e conp on I's
dﬁs&&& ADetages bEME iraspirhtory Inlfébabnmgalﬂhamﬁsmmgnbhm and/or

severijty of one _or nore of the aforenentioned .
brgnelp e, svhers;ich SHPBIRPINBHICRIGR BBRINIFGRECA, SSPBRPREstress, rapid
e, ar
b}ggt#]ﬁx{r%‘? g{ﬁg%gg gfin&sﬁaﬁl@ gﬁls Egl%tb gﬁég@ bi @@ rmgégﬁ)ﬁtow infections (e.g.,
irdlohenza Witusanil ND%ﬁrﬁfeQﬁqm)arefmlrest ane’effacteg individugkterbtagn medical

severjty t he order r di sease,. The exa t,.ann
e DS et adBirBLEASE SCoEe e B
valtilide, speci es, age, and general condltlon of the
subject, the severity of the infection, the particul ar
[Qilgéht i t dsmsetbheseinafbaiternstiselatedh in theconisat pf Weusesy refers to a virus
np r CO itio a | I
thélﬁlés dg:pv m g ﬂg@g p%l’e %})g nsi CA gglel% ?anatgems& t%tg%als g gﬁtﬁr{é methods
ka0 & ofeI¥11 ihhke &0 Metudidls bof ndthinsitddriv hbsedbasat on plaque
phar maceuti cal conpositions thereof nmay al so be used
P‘Fréﬁcaéléﬁtapﬁémﬂﬂng dtiont abl e nedi cal devi ce, such as
[d69Ft NeSess RLd tl}l‘lil?ll b (48] 1§&ate3’aﬁlct% @5nt9)th;ftn§cle§:ta%fH Rolecules
and’ cat heters. ach ar stents, for exanple, have been
rafs:ecﬂo a nude&racmimo]leaﬂe evhich is sépaeatethromthq rmlbletdwmd molecules
e wal | after |

RS PEReRs e TSR ot Truie ko Rf g Tty RbRBver, an

“1591r PRt nAfeR ack] AbRLAL, A6k by AEDNA mbNRER, sV HuBStantially free of
effects may be prevented or mtigated by pre-coatin

othieecalaNdrgeateial horeuftheermeds want Wikl nr9d19:@d dptredomebinant tecgmques or

on conmpeund
SRS 0o IR PR B A B B ERIGAD i
P4 Fﬁé@@lﬂ@ﬁéﬂlmlﬁeﬁta@hﬁ:l@i@‘dbl@&ﬁola@ﬂe aeadiigredrdl Iprdﬂelﬁ 1s isolated.
ent Nos. 6,099, 562; 5, 886, 026; gnd 5, 304,
[(w&ﬁi ents @ usedhersin, mt@mswa-:anaa@’érw%&% B‘}dz managemen " refer
f
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2). Exanple 2. Synthesis of Conpound 5 [00103] As
shown in Figure 3, 4-hydroxyphenylacetic acid ( 1
mol ) and t hi ocar bonohydr aZ| de (1 5 rmol) wer e heat ed

o, A = NN~ .




cooled to r.t. and taken up in 5%eCH CH2d 2 and
saturated NaHCO . The organics were washed with water,
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hydr oxyphenyl )acetonitrile (5.00 g, 37.58 nmol) in
ethanol (2.16 nL, 37.58 mmol) at 00C for approxi mately
wazoomoeusves. The m xture was stored at 00C over@i/gk1006/045859
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Exanpl e 6. Synthesis of Conpound 541 [00115] As shown
in Figure 9, conmpound 1002 can be prepared as
W(de(chOMsezj above in Exanple 2. To conpound 1002CT/B8200&045859
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potentially useful in vaccine fornulations (either
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ogﬁ{ﬁﬁgg% r%%@{ aglv. {&'gggg%ef @%c{%ot%%&{;?%& on E:(pnesensus sequences of
tHRA A6t B BE BviVilEM Inf1REZE A/ Vitkiaa§1263/04 eSN1 Y @EQPID Bd15; amino

munps virus. The Crthonquviridae.fan1k%wcontalns t he
agiid segsscoPEQID Nentsa, Undertisedradepoging rasidyes wetssreplaged such that

o5 RAE G P CURLL R BB BES LR Ny o i

atidfsbarnZz@SEQIIDANG: Igonpri se an i nt er nal
ri bonucl eoprotein core (a helical nucleocapsid)

taipi ng the single-st ,_and
Rk 41 popSohanRientEr eI NIZ N trdncibonymarings r i «
[gusajei n ( M.)TheTJb@irfge&Ei?ﬂto@@hsggaﬂ@ Béntiof H5MENE 83 Anucleotides . B.

virus consists of eig nol ecul es (seven for influenza

Tty pBelIVIIZAB NS el ¢opstrps has & deletien inghe St zong dpnrapgdeotides 379-

[ encode_t.en .po [ [ |.Na; SIS
SR e TR RARDVIRBh s £ 2 S sBEM A MiGggmiop ste. €. The
pPéI1 Va1 08 INS 1e9Pediislct hablR)Xelotibg th theiNS gdie from nucleotides 298-456 of
nucl eocapsi d; the matrix nmenbrane proteins, (M, N%);
the g &g a8, e Jrseriond tritongadens: grRgH aestiigtion sitgend p fiag!

 ningne | : 1tk i s

B PIDE ME RPATETRAR TS Bt has M lctiop g e NS gene from
nacldotides 2&a4 56 xp thetcofingtregion,(thiERsertion aifi 4 Gtappdoidoms, amBg/Il restriction
repljcation qf .the genone takes place in the nucleus
SQ%%“L%?@@%?§“G¥€UF@'Via buddi ng on the plasma

menbrane. The viruses can reassort genes during m xed
rraf gctions. sbR8AR/dic bHNP8MBR Vvirus adsorbs to cells
via HA binding activity to sialyloligosaccharides in
cell nmenbrane gl ycoproteins and glycolipids. Follow ng
endocytosis of the virion, a conformational change in
the HA nol ecul e occurs within the cellular endosone
which facilitates nenbrane fusion, thus triggering
uncoati ng. The nucl eocapsid mgrates to the nucl eus
where viral nRNA is transcribed. Viral nmRNA is
transcri bed by a unique nechanismin which vira
endonucl ease cl eaves the capped-5'- terminus from
cel l ul ar het erol ogous MRNAs whi ch then serve as
primers for transcription of viral RNA tenplates by
the viral transcriptase. Transcripts term nate at

e AP a1 ~ o r Y 4 a1 b .




TABLE 1: | NFLUENZA VI RUS GENOVE RNA SEGVENTS AND
CODI NG ASSI GNVENTS Length b Encoded Length d Mol ecul es
w@Ee@measol Ami no Comments (Nucl eoti des) Pol ypepp@TE$2006/045859

priege Vi ilnQReAGIAS) RNAyL T anscr i pt C ent 1 2341
§ [(ﬁ%} 7’15%%%&%#@@%@&%%&@%3% %’g@n% aT7 promo‘%er and at the
5t eRdBE & HIY 802 e terRind@st ] TRBinséRibnIde BOtween the P an M genes
initiation of_transcription 3 2233 PA 716 30-60 RNA
COMAISRSE BHGHs Rl ApSHIOR Semaggl utinin; triner; 4 1778
HA 566 500 envel ope gl ycoprotein; nediates attachnent
ell's Nu k; i |
B e SRR AnafSR SR ol O AR Y
Neur am ni dase; tetranmer; 6 1413 NA 454 100 envel ope
[@086¢ opr ot dihe chaaricwipsex DY (lahe &)y INDS-HGHR (1Mfle 252d rNDV-

ORI TP, SRy R Ao BT el gt v
sijedted 1 WeHer\b6! ARlysBRRgla RuEEAT-KEHR &RIChnNER-hddse HRPO as
NA[ 0007] [0008] The pathogenicity of influenza
the primay and seasadataatibesiiesytaspeqiivelyvi rus and host
factors. Anong the host factors that fight virus
Fpf @ections, Iy . r ( .
FJrl{es;fo ?’es ents gg@&@gﬁf Aél A B{S§ i JFZ‘FP?# nglf:%g?lé ?% eEth‘?lmarlc rNDV
nmechani sm whi'tH%has est abl i shed rel ati vel y early in
[0087] evol utliherhifierRukargsaiNIEV glagan), sNDV-KUTR darfse®)tahg INDV-
2 robes Infect 4:647-55). The antjviral |FNa/b, .
1@*2% nGMF R vEWCEeHTRuN fnf Grlaxseldisabrygnataderhicken saesp P urified viruses
S o S i S LD T s o e HIRPO o

theef prirfdy/abd sedomdarytagtiberbens sespeativelyi. i i ) synt hesi s of
antiviral enzymes and proteins. Mst viruses, however,

FIENEY b ant adnPEES O S AEL3taGige SHETRLFRIERST Bt Y
[@088] or NDIA) Stiepmtiofrefrbenanivh bf thl INDFNS/1 peaysit evtth two or three

I nfl uenza A vj rﬁses express_a hon-structural protein
aming 3¢ ehapges ) the clegyge figy ofihgir &) nroternss die pepfidebond that is cleaved

. i i nfra): i ¢ t , : ENa/ 4
0% ol L SOUD S5 e Bl O sy
rI8B¥ s 3gth B0jlified Fiproteins HCHI deils hndfgeted anwiltiplicityicdinfection of 0.001,

. nf In re ear.s, outbreaks .of high

BN POV B SR P Rty e bbeed s n Stpred every 24

hbirs By iR 1EMeaRacd sayaoka et al, 2005, Natl. Rev.

M crobiol. 3:591-600; Koopnans et al, 2004, Lancet

363: 587-593) . Qut breaks involving influenza A, subtype
N or H7NEopstrystien prd (Jhascterizationtef] the FusegenineN f;ﬁ vector

domesti ¢ polxpressingPAREI7ddAtprotdina | i mit ed nunber of

human cases (Tweed et al, 2004, Energ. Infec. Dis.

10: 2196-2199). The current HS5NL viruses have been

circulating anmong poultry within China in recent years

(Chen et al, 2005, Nature 436:191-192), and while

mgratory birds are considered to be the
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primary reservoir of these viruses, transm ssion from
infected poultry back to mgratory birds is believed
W ooonasoront ri buted to their increased geogr apdi/tsi006/045859
r- It b DU IaR & KR e he Ho i pus has e
rf_rgt!‘?qm Asi a,&z %@%ﬁﬁg@gﬁ%@g&?@%@g&&g a%%1p@gm7g§%qA construct,
Witnibe GEAGS , a6k, sdipenzeH7HA sefidddes pheheagbeqan Nong). (s)
gy

(Tpf ﬂoaul t{% 'hais qk))i%a%,sh,om to be a successful strate
ORAFE YT §" 105tcH LogCIDnvs-bimg adish dndcplation thrap dSquare,
Niay/Bet digh g8 N k2RO | 172004519

Virol . 78 gon’ s‘é}gg)g BRI R IS 1S R R s
chimasicBldk {ChEyprebrioh of the 8V'E 6Tt HA tprovetniorithé elireele H7 HA protein in

r |4 f 0 t hat the preventign_ of

oA tabdelot sl o R R sreelintzoedlons,Eradhvarsom tanses, DV B1-
H7AlYy 40eND Ve sas el RAW 1 &8sl B8 G 5 ' :

ﬁjgl&glry thr og&{; sl aught er. I;IQ\A/evér, ?bl%@‘;e%,%lgg\é%gxaﬂc%rporatmn
08 jrestic i Foprotein FerNJRY tvitirtsi veas indreasefl @s tedpgrod td thyt of WT
1 98 &rdtsinD Sh4le e net had of chojce jn

R prping Pl DR A GeliineBiin s BEvel fean 17: ow 2,
aadfldVecol ogi cal reasons, the culling of migratory

wi |l dfowl is considered an unacceptabl e practice.

Rece | VO | . niz iffMMMiliHMI
ST Qﬁfgy@@ﬁ o %@%T%@@@Jﬂ%ti on of the
[0080} ed NatThepsdsehicia OemRAGRsY i ahiMasChdat i -

oul Eﬁrﬂfl shoulrtg be consi dg)?éejvd f?rhnyﬁg&% nﬂlg%}réo}lfdw@.wmses
© gﬁneg j tPicypress fusipagprefeing thee prsotnodate freto thﬁa‘tiribmahd:t?ﬁtllﬁbr producing
[ ' ' ' H5. vaccd ne was successful in

SUEHGRIRRE b AL WA G P RS Tt Pealfi S5 managens, in
Ingnyhgeiglfbinsuletiors] or id0AHirrofeba8. Pak bRImer3id0& JFAR invention are

Recent I% ghi a, has accepted vaccination as a
¢ oirehPy dsplaging omihg sueface of the visipnanet onlyo@k@knTmsociated with
thB 9564 Bitldldath®fusidifrofell Ni ghl'y pathogenic HSNL strain

can becone transm'ssible between humans is referenced
[00B1]t er ms Bife virgkothat mppbelemiineersd inhactorda¥dGy el héthéts of the

: timpte the global nmoytality should the HSNL virus
Ly N A RS L UL CA
enghicied ihedsRnAGE WRRhO el of ]E RhB8: hiAIELEHLY U Al

stocks, from which nost transm ssions
segiapnied genangesheipgle strprded or ideulle staanded gindmedcundietpress at least one

j . 0 he | e Disease,fVirys i.s _an
e SrAER ootk & N T D s oS nse Hsrrial Shvelope.
Theomsisgnientigdn aoegdirics evigems tei¥ds 98 1R Bventids #5809 Eél@cted from
contains genes in the order of 3'-NP-MF-HNL,
nagg r Q9GBS SRS Yraantsear pytanis| naviagenies dgdmises (€.eRNW exposure to
Uksfii t gy I n the.3'" .end. [0012
R, e, R oS, 8B} oG Lot ented
genomens; andiaz|gopetioaty ehginserad Virpiesl Bod exyifivhle] @d BG@nf ¥iA%ks can be
eﬁgqu g L1 pl gsna menbr ane. The gl ycoprotein,
seidmgd §Y ettt SRBatam FrRarsisdo U grrashaanu e Stedacheraical mutagens,
by @assabiap en A6 BE; LR (8 & cept or
ygjiandlglng / f_ugo%gﬁgé))m;n&d Bﬁ g% ?%m]élng gl'se‘e’ bg’ccgllu{l/fle%t?ogsga?@genuated
segmeteshVigsyeidgprnsiteirsiram)havingitehdeie antidearpahdomby peretie
' ne. i s first. prodquced as an inactive )
en%?é%*&ﬁ!%?? [L‘?lﬁ’_gnre&e_ass@sa?tﬁg ¢ ?\fqnamtgxgg cgAmpley of yiruses with
segmuemtidcgenbites irsige il &R otdandeefitP e R&RL IS he fﬂ%@ntg&{]ig}é(ltﬁde viruses

& F q%r tein is involved in penetration of NDV Int
Oy Fgﬂwy prbqmyxeyinideg (¢.gs inflventa tihwes)j bulyaeinidet (e,

' : nbrane. .Th trix,protein
B e B PRy PRar Rl B el g mes of
virgges withotoh-sepmentied gknameestfonns iascoMlidncdSvithBe methods of the

nucl eocapsid proteins. [0013] The main protein subunit
of the nucl eocapsid is the nucl eocapsid protein (N)
whi ch confers helical symet?y-on the capsid. In
association with the nucl eocapsid are the P and L
proteins. The phosphoprotein (P), which is subject to
phosphoryl ation, is thought to play a regulatory role




MRNA al so carry out their replication. The nmechani sm
that regulates the alternative uses (i.e.,
W e@nsersdpti on or replication) of the sane conpdEDB2UD6/045859

B R E DL BT R A, b floy |y i denti ki t ‘.
TR AR SRl H AR Do e
hepatites &, Bfor Cridrus) dlegresvifidadl(epr @t Simpldx VALY, foMyRidae (c.g,,
s{n@ﬁ N, Pirectly follow.ng penetration of the virus,

A0 Rabfiiridhs Piny Prieider et W CSSU)rScpgairgros mod rabies),
pRREBKbVierseRSE, FWAlds And R%pﬂ%ff%&g@ R’ztirﬂ%f é‘:lac{ ﬁfmirgf&g (Marburg

“Viral RNA synthesis is regul at’e pr o

aph HBelp yimeas). cInrarNAi agehadirgertts, divs sagembhtod virh® B%iffluenza virus. In
] | ption, Virus me replication is

o AR B kLS, GBRPT 1 €7

[0093ht | ve- &i cartath ERBodiinenis She vNsedistIBcRd R use in the invention are

negative-strand RNA viruses, virus genone replication

A W%mgéf avg; dedectie N gatagoumzyactivityrddi, sheychrbynfectious and can
HEY by r | first products . .

A R R e Uiy el e B SRSl e infection thar
arginog-pathwigasic pdhavirogey nefy tikvtegenaimsy BN MEEBNMhowd RE88 art and/or
o I uii- t.randed copi esﬁéan i genonmes) differ fromthe

ISPIEE HSHRIR. erhoA e iaridng (I HArus Fp gaeDTise AT ktgtion it the Nsilrgenc or to
cdr@priBed moddtatieR ih r L iqpgepome . .

éﬁﬁNAse an;l_?e not calplglge an Sfr?ea?ﬁ)ﬁ/{; g%lggé%l%ehp ﬁ%&gk fp g F%?Yﬁg,e site 1n
thg htA prateinoSueh aftrnusted vimses poginectedid adcertiaate whk (@ invention are

L. +:h RNAs are cotermnal with their negative
th{sltg. ¥%@apgfﬁnﬁﬁg ?oer Jimugiogenie ?qrﬂl%qong,rfeg. g]éY?QYIF‘@ vaccines. When
adomihistered ioarsubfecs A ar@AnAEI, GV SREARBILS the idAition are capable of

compl ementary form The cRNAs serve as tenplates sy
SPREULY AP FALIEE BFPNBY ané gheiting immuaityito/hath thegensred to the non-

GLvR fonl P V_negative strand gengnes
e S 1 ane ool 92 oG B anagyy e from a
paﬂmgle_e.o Bapxtedsipn,oidaiinistraﬁd]ﬁoﬁ)mch aWhﬁﬂ@Wﬁihﬁ’s&b%dsuﬁ@@t enerates an
imi'ﬁ?ec' €S are Vi rus MRNAs. For NDV, the cytoplasmis %he

Y1 TEYPODFS A/ qegmmrmy ite. said pathogensin addition to ghertimiss| t e

00 t r anseHd iRt f Lr onent.s . L
[ a?ge_a_r s to t.lake plngéésrgltgg |tS %Oe@]ﬁgé? Sf:eélelc%ﬁlegr%;%r %eéﬁgenuon m
cogip@siiantifees. iinmusogenic Sirmaktidng) Yotluttim @r adindls (e.g., avians). In

¢ formul atiaons 018] .Reconbi nant DNA )
eob EMRORE 0 B L 90 LOOLEL, BRI a0t O it b
rafgeadfivirgy asd/af disdades? RUVAGHIShAPRRRAE @ithis%ﬁgirﬁ&%ﬁ.‘f& L9086
of reconbinant viruses for the use in | nogenic
hefegrlagusigens 8equeReep as fareigh gpitopeh én theesion, ¢amvmsitions comprising a
[ . tol i i.ef' | | i i .s.di = rus
cERAK RS o e iy ARAREE  Yhseing ofrulpliofygen biedicon
Imyungdatiom bgagest ultiple sedif Gatmis, dreeRyikRad of BMiReompletely
d.f%gy gnﬁd.t o incorporate into the viral protein coat.
HECHAMEPLQHS 28eRth P isease anteean (. gehasteris; powsitdsy Himgi or tumor
doiff €&t ool [ [_.nf.l I .thi
P anner gg ?ifﬁgn??ﬁﬁlﬁﬁ%Hﬁag?ﬁ%éﬁgg%#%gﬁ%g ésgasreélﬁrlved. "Many methods
may agisedyinintodisaptiulid: atmabattd vivus formelationatd Mah@ &fanimal
suﬂ'@cqlfc?ﬁ'id n. i mmune response which would afford |
Prot ect I on hYAT LT OTAPPIRRELe SRk iRsaicrRAfshs Thesgdrelade, but are not
limited 16 fiit@anabd] iatrBRAChRE, bl tfi@hefd) ARSI SBtraperitoneal
) necessarg to nodify their virulence, 1.e., so et ?
IntiapeRpusapd pebchtanepusapwigs.or further attenuat ed.
Attenuated influenza viruses are beneficial because

t hey qar e cipk ' apabl e of replication, but
312 © CHfibAR il V20

not pat hogeni c. vacci nes are thought to

i nduce i gRrovesl. - ti ve cell -ed at.ed ) .
cyt ot oxi gzlﬁtly %ﬁ&f}f i%%ﬁ‘?ﬂ;ﬁﬂ%ﬁ"‘%ﬁ%aaw%w Protein
provi di ng bet ermgr S VI i nacti vated vacci nes
(Gorse and Bel she, 1990, J."€&fn. Mcrobiol.

28: 2539- 2550; and Corse et al, 1995, J. Infect. Dis.
172:1-10). Secondly, protective inmunity to viral

di seases is likely to involve nucosal |gA response



such chineric viruses and the use of such viruses, for
exanpl e as i mmunogens, in imunogenic fornul ations, or
W¢ P007/064801 r 0 assays. The_ chi meri C vir uses of tPET/US2006/045859
AL DL ke JOHREASHIR h 2860 YastsShd éﬁ’eé%ﬁ&ring 3¢ b Gvian influenza
surface of the virion, not only antigehs as omategn
vitus budhitbate fusion ipusteialis encolled byitheg@enpme tad, when@@pakscthis
.present .i.nventi.an provides.chinmeric influenza viruse
P Eer atp ERNEnE ASY oL avp et e, S5 Be Sz g can be
eBEINBHBR extpfesd Andl MBYFHOERE (IRUBEIBS brdtéiA ihtB iRECAvidtmfluenza virion can
agents by adnministering a chineric influenza virus or
bg selnetad pRd usqdin aggprdnnes adthdbe inventioniseludigabwingglimited to, naturally
o¥&1{rHﬁ%fst9£iné %Hgﬁtg Oy %ﬂtahm%?ag%glﬁgf Di28sel .ergé[g%gl%anttgfnd/or genetically
requency d¢f "adnini stratron an I nmum zing
chginserbdiirases. | Mn anpddific erab@iimient, tHeawvitmeinfifieria $ir0§8s@f the invention
virusi i_i ital il i ii tilii I | lireduces the cost,
A nqt DATRLL] QfGUL NG e IrgBothetapecidis smbedimenta e ayiay influenza
vEH Q@A R i <&t} fi8ds. TRA Ll i
FURI AR e DGHRRSES plrddfodlly FieldoBh vildSls. 108 lt"ﬁﬁgi,ge&t“ﬁlples ofavian

infbtnzegirgdes invhaletIhfloangs 4 sbspeiHiNl HGNT HANSHINE and HION7.

jects ffering. framanp,infection. [0022] The .
FHBAE T on ing® palnp a0 §F dhiiiezt pinys robies abeering a least one
of tHelself fvitaNRNIANSEB HehRRHiEh EAARERIth GiRdl geBorfle., Mutagenesis of the
i mrunogeni ¢ fornul ations) for  humans or ani mal s. 9 n
gprome Bay de achineedcthranghi “teverse gsgiseaing’ echnigwentscopectian 5.4). The
. . N e! by. e of viruses
PR 8 TR BRI e BBAF 2P et nd
iengilagel eflsdemepithestay Ky Kaldp irk@irhep &fo ithe ¥iR. Vtheio¥Brall stability
gﬁ?pQSltlQnS (e.g., .vaccine fornmulations) conprising a
of IAngaRiests v§ Yo anA g SeeRIEHES SAMPARING Sueibissg e ar pasFions thereof,
. ) . : . ; ANt S,
e Lo Sl A B sl R i PafloN e IRR, iy prpferred
embbdinidand oSthagevensonrthelad easdluamta \ands éigeeredosmch drat ane of its
arasites, fungi ar t nna spgﬁLfic antigens). Many
t : PRSI SUHRSP WE™ UL "PIr by adpsign PW&GIP'i ve attenuat ed
[0096YS f or Mucatditdlp, thOpRsdik iRRnA6n FdIIRE a SHRhS R avidd influenza virus,
I nduce an i mune or appropriate cytokine response. _
cqmpyeing atlead one Bugionspreteirocomprisingah eavodonrain kel 3 protein of

Ny rachi al oral ,. kntradermal,..intranuscu ,

it RS B ol 0 i DA IR ot B BINBEC D s ransmembrane

(TO9 A3 naitiBer ¢y thisinembidnd €M) ontahtofl 41 1@t b essdshdial ®fldenza virus
subj ect (e.g..L avians) to be imunized for two

glygprrotain ehayeig dhas@deasi ongdiusion Praeindnetivaalinraptaceg at least one

RaT . i fi i ' i G .
cYehtiA S Rian iR OR O eeSTORR, T 0er WiFa$ M Ridiniuenza yiros
séroes avthafibdckbone®nha ivengisesmicdo Mepessdrndanédrpe@teinio itdrdrion the
by adm nistering, a chineri¢ virus of .the invention. . )
RIQTeAamd RIgGe é‘nreé%’?&PPl;FVi‘%w‘ﬂ Herea VBYS glyeareisan« Rasinclusion of
tHd T A& BbMEIL 6r YM d6inh oRSMHHSLL! ViRE AR prbiRbHEsponding to
virus i n an agqueous solution, such as the maper t hat
therpsgential avian indlogua vitve glycepuotdin functionallyreplecdstiseite fsion protein

art ..o licants' discpve t hat an . effective .
Pt in® PustBEmo bRl e PRRUEI t SFiopdheE i pffonza virus, The
TaL i ETEdo4iN G TM &lbinath ¢fithé AfstdAgRéRinnby Sotk&pEXPicesiDe derived

and i ncorporate into its virion a fusion protel n

fromny ifluepze irug hap prrayisitee Bisipnmreisie ipospaaigdntaithes virion of the

. gr\g ntial glycoprotein of the virus
aﬁ%%ﬁﬁH%S%%§5 onﬁ?%ﬁgf a protein of a second infectious
[(09E8ht , Whéxt edrtaitt brabbdimients, the A and CUrdovimaiiedrtle TM domain of the

repl aces the essentja | ycoprotejn. I n one aspect, .
fL}SFR?d?rBE?Ph‘EC?r&%P%‘?de‘i"HEe {ng@éq‘?ﬁ dgtmaing of theol Yiflompain phpdifferent type,
results in an enhanced i mune,fesponse to the

ect odomai n of the second infég ious agent. Engi neering

the cytoplasm c and transnmenbrane domai ns of an

essential glycoprotein of the virus into the fusion

protein allows the fusion protein to incorporate into

Y Y L o oy




certain enbodi ments, the essential gene of an
i nfluenza virus is a hemagglutinin (HA) gene. In other
wepdodessent s, the essential gene of an infl uene@r/vs1006045859

<= PR e P ), S e Gk b S g angrus. In other
RO OIS Ehe TV IMnk s 80889 6F BNV dofnBR S RIsIdn ;ﬁéftieﬁlgsorrespond

i nfluenza virus may be attenuated by mutations in
tothe T9dsad qlodamaginsreicthe Tdk demainrof en tifbrenga wiviciaberadhan an avian

: p | Virus,. C sing a fu .

L o 1 Bk BrbUGRR s bl RS SR ke I i of he

filsiseptotein ¢origspand toahe TRAMMEOE degiamisior ARATRYARRRSMLE avian

.%ﬁg@ln of an influenza virus NA protein, wherein the

piTReng vigsdiaskPPnes i ncorporated into an avian infl uenza

0098YS, in [ : 4 : [ .

T cd By loar fmien o ToRbrt AT/ BE Oy s b gprgeens,

heegglatinio (HAQ and hawraiirfidase 4y beilr efswhitih camptigi icytoplasmic domain,

a nbodinFntsd the c ineria avi an in%tagnza virus is .
PPERTAPEC UPTRARALE PH SRQEORRh A9eingly8 gprieinembotiments, the TM

afd CTRfointai@vdfaRe fudfonUeesm dokiesifondRY tReTpt %@@ﬁ&&ﬂam of either an
mut ations in the NSI' gene. In accordance with the

Hénpistain enan Nayprataimef aninfluenya airvi.r Since thee T dointinge Fk or NA may

' . 0 The present inventiopo . .
o5 S RSB0t e 5 588 B 0 Bueprgiesvron,
the fpsiok pgeein) infsbme Ratbodinidhss, Nenpa@aRAto @OHAR iy e TM domain of
rotein, in which the NA ‘open

eur am nj dase fusion ]

%%‘dﬁr?g n?‘?ra%émipkea H’@d?rf Aemaiaof Neabas brsnshewe o1 batemecessary for the
pRRCOSoReEiLA6 M et ARTIMLBIE £ SRS OB, RHRIE S8 al, 1995,
Vamis Ra$.80t37e4i5 vetenis hetdbg indobautated bl uefomacs feits drsirety). Therefore,

gnch red a@%ﬁ the N-term nus, so that the neuram ni dase )
WHESISBROrO AT SouRmrRdiag i Bvee PhrtoN Adiraeatrt Meel inflke creation
oAb MR drCprawi@ Ahd MkbMRIZAcHhpites e[n%%%ﬂl?g BR ML8S ?ﬂ}tein to contain

i nvention provides a chineric avian inffuenza virus,
orly VI shomgiracquees kengiéng forahl inwenaa virns N AHfoég A atordingly, in one

[ luti nin fusian.protein,,.in which.th .

e BER L IE TR e Yo BER il et o Laglatn’ohiy 8T domain,
which T dbnhath E@reepindg té 1 TVA dSHRISTER iRfladRa VERL ROEFoRY:.

| eoti des encoding an ectodomain of a receptor
W@#ﬁdi ng/ f RSN %ﬂ@p@éws of irdhyenzer winsi Fbd end gl proteineare
Mel HW j ' t he .
SRR LSRR E N Do ok 1oPREL R CRerh s gf phe 14 gt and
the MNetermowis pbthetMed protein. tAyertdimeid diffenh@oriémbtidiestaBe two domains
. VI rus. [(%029% Tfle (ior es,entlwiI_Fventi on provides a i
in AP T 3T ¢l RodRRIARa it Arand G R aral domapsenaganprise et
urdkn6 v ldifdtbices M FteRGRLYY fdbinddit Bﬁ DB 'Itelatigg g&rcérﬂaﬁ%ithin a
(la) a first open reading frame that encodes an avian
palydeptiénehnini Therefoesradgh uesiphing theofiision pretein t6 by eAgineered into the

C open reading.fra hat encodes .a . henmaggl utinin
o RS b AR TR e e e DR ghaime De fused
tho@vegel OTidoiiaiR e FOTRE dondi® of SPIAGES Bl C%deftéigﬁvill guide the

an ectodomain of a protective antidgen o

encodin ]
seleqh@it of '39 dMgeh €T dompins arib;m TMddnuainz Hoxéxanple, ovhere the

ccERERRLTE B ASATRG RS ARk e S B RL1 O 35 CT domain
of_Iaaﬁmil;@Inm vimisNAnsotehembyisdedn protein are expressed and
(095t 5 T Srb U bl Compimeroctyitiop sibriesepii cplalmetusion and
relrQ}fl)ng fé@péﬂﬁvél?gﬁﬁﬁf‘ére %E%ééspaﬁ}é %}ggftr{fé:ctﬁ%& %g? étcg)ég%cio% of the virus. HA

] Ified to'renove t rnin
bindsdaPageetyINenrahipd3apid TNeul§Aessuiic dcid)emtd el surfavé Reding to uptake
chinmeric avian influenza virus, conprising a packaged
bicistronic influenza virus -NA-segnent, conprising:
(a) a first open reading frame that encodes an avi an
i nfluenza virus neuram ni dase protein, and (b) a
second open reading frane that encodes a neuram ni dase

. o o

= o, .



the NA open reading franme is nodified so that the
nucl eoti des encodi ng the NA ectodomain are repl aced by
WO oo eetsizes encodl ng an ectodomai n of an HN aPCT/ys200€645859
IR, iR %@%&P‘ Watitam 91' 283 @1&1&19%&1‘3%&%@&5%5111 'tl?e cell surface
expresse |ncorporate Into the chinmeric avia
leradfriglie melaaseiof pmgeih girnefromraninftaied celils Dosmumiont o e[ther of these

he neur mnl se activity.for the chineric
s R IE AT R R Ona oo facr Aol & MABOdRE frapetence
véhefdU §BFAce gB¢bpdtdim{s rﬁ%ﬁ&fﬂ W5 fiR i irf 1A chiY@ttviR must be supplied
conpri ses a packaged gene segnent encoding a
fusien pxgeinp b pa¢ pmbpdimentefithe svehiéors dhd ellimeric avian influenza

' [RY: of the,vir
R Eomn R GO AR B b s Sl ey gt
etibadinies Uf the Iul’veﬁtlﬁmdhé tleshefiShviph Qifﬁieﬁz@ﬁlﬁl&ﬂfo@ﬁrﬂ@ﬁa filBion protein
5.1. 2, fra. P praqvides reconbi nant nucleic

Sect i.on
that p{gmﬁﬁ ggm‘t@‘sbl{l@ng actvpgrc driyrhanetheprmbagimsay pEtp invention, the
cﬁx%é?fé' Ahn'iRudiPa %ﬁg{'@t{]ﬁpx@ges E\Q@ﬁﬁmnrﬁ[ﬂ?&s%\ﬁ% oy which exhibits

I nfl uenza viruses 0 e | nhventi on
nemmmmm aaliwity, preonthetes whictoenthiiisntcapi] bmnchng\amny In still other
cuI reconbinant DNA npl ecul e é encodi n
eﬁﬁ?éhﬁﬂéﬂc R DAL U8 SRS TSRS ATQUFIR fomprising an

eﬁi&oﬁehﬂ‘ al HRYRHb AR meBﬁmﬁ%%%ﬁtn {Nhidﬁ\’fﬁﬁbh 9fbtélH rekfﬁ%{ts exhibits
provi des reconbi nant nuclei ¢ aci d nol ecul es (e.

newemiriflasg et viyonretaptal belsqmg adiviy. flwanather ewbczglagnﬁmfthe

el 08 A BRIE o b B SRt Bl BB
rqeepiot HdingRict ods Id @Spe@ffﬁ%ﬂﬂfdhﬁ&tath@ RhiedricCavad idfluenza virus
i nfluenza virus of the jnvention, nPr|S|ng cul turing
A

C?Iﬁaﬂ%ﬂs.arﬁérfa%e RiQTedhcqniining ﬁlzeaec\v@c}q%am s Fbroteinaf dtgweastle
t

?feag ﬁgsa&ﬁb{r]ﬁ ﬁ)fé[@?%g&rl] %TSTcﬁﬁr?a%?sIe 612%% NtA n}\)/ éu?gf Inﬂluenza

A[ISW(SN/EB:,SWMEH Hbﬁectcﬁcmrrllqamé e;dubutn@uaa]nmmmﬁxgﬁzﬁnyc In other embodiments,
ormul ation,. the method conpri si propagating a
ﬂl?rﬁ PREHA BHUPHAS) s £9mpripes S&Ff%?enét %fm EPHLRGHE thE g¢fodomain of
tHRIHPA YRSt a%gzrélbg@usq{%ﬁﬁeﬂzh Rfud tbag ﬂh? HEMEASRbIH & HPHA
avi an i nfluenza virus i1 nfection; b) col’l ecting

ptdﬁ@nb ridgeng NA prgsencodedrhyi separhts segmusts jof tlgrwmh gérmme and

fflCle nt t t co%dtlons

SEERE RN N R o e b Bl im BB mos RSt

c@ﬂs&ai@ﬂtmemy sé(qlfet:i&: drfeo8iak ttiadin@oli@ded Y&teind | MTUNOgeENI C
formul ati ons, , vaccine fornulations. [0035] The

(W8Nt | Ao @ﬁlﬁ@l@ ﬁnxbpéw%is therfugion prajeinsamphserthe transmembrane
d(%lﬁ%llnj)%.%zﬁ o'l dirétﬁo 160];%;5 g'rtg ? 22P I; yz&g%g&%g% gégfnu’:enlil ?ev (ﬂlg(s) of the

cétodendin ofian egemial influeara vinarglydvipkateinz Foy exaisplt laadpbafic
pl asm ¢ domain of a

transnmenbrane and cyt
Ié\l)?fifaﬁ%#& 115"}318& Py Csplpaﬁesetgg EARsmamiyancdspaig of an influenza virus
isr i
Ay | L0218 058 P P BB Aldiadelt residue(s) of the
ectpdaghain o€ thieunfiveanaa virhs Nhepre‘saﬂe ahd e egbmieniasn, Hu ﬁ]agment thereof, of

o L B 50 BB B e A R GEA BBh L Pneoay
relHee ehaMnttfon dHeA w@lﬁt TR bncgﬁaesp@&ﬁa Bm'bﬁﬁllniéﬁﬂ ZRe ﬁisfo‘fﬁ)rotem
I's a hemaggl utinin gene. I n other enbodinents,

CQIprises taplasgin @néﬁm@mmrhrmma@alm ofian inBuenza virus NA protein, 1
; i (:N4) h

tonlﬁ]S]l;' I1 Sgenrllgapl\?)?sﬁ 1 tM 2 %g'i"?esuiqéf\)%% h% &d?glgfnoéf@? influenza virus NA

priotdih thanzie nvnlrr[ﬁmteﬁp Iadﬁxeimﬁd» the tiahﬁnahbﬁﬂbl abﬁdmﬁd’ﬂ th@fﬂﬂ@lenza virus

influenza_virus ma n i nfl uenza A vjr.us,

Nrgrpsih 2ad Ble\ﬁcmﬁignérn Sh ipameatdhersoicoba %ectlpe@%]nt qther than
present invention provides an, ttenuated chineric
i nfl uenza virus, conprising a Eackaged i nfl uenza virus
NA segnent encodlng a neuram ni dase fusion protein, in
whi ch the NA open reading franme is nodified so that
the nucleotldes encodlng the NA ectodonaln are

o o

Y o

. o o



conprising a packaged bicistronic influenza virus HA
segnment, conprising: (a) a first open reading frane
WO immoeztscndes an infl uenza hemaggl uti ni n pr ot ePET/USIVA6/045859

BT B ORRBERR5H Bihurin oo RingRonaly rlost B B4 pisin. In
aRtBE b didiént h@n@&'ﬁﬁ%ryﬁﬂowﬂ cREHRA0 MR tharRf@ribERle Mo RAiPYr

nucl eot i des encodi ng an ectodomai n of a protective
cyiaplagaic af tepnsinampeang dgmamg eﬁanl\@tnl@tem,n srcompleigesstatla domain, or a

oSl of A REBOR T SSRGS, o

fragslefittRertofs bfan pifedti@uNa@heoDEPhes ﬁﬁﬂleﬁMVEMEE ﬂfa@ﬂ@q:usmn
i nt.o thg tenuated chinmeric influenza virus.

Protsin sim umcHerallygaplace the furctips pf N@ewomdlwofhea ﬁﬁectﬁc

e%xP?c&?l%Pg %i}op@%oﬂe%%ﬁ)%ﬁ%ﬁ ?rq?] rg%%ﬁef délﬁglh 8834 $hfluenza virus

Hpoprpteas,i IctodlSe hva @, 1stiotSe 1 t<[> 0,02381] 1 Memweadjadeﬁv&sidué(@) of the
t enuat ed |ner|c [ avir

B fip s ot e ABLERAGUES HRcStein ang e ETERAR oF Hagmept thereo, of

ar® RAEGHOs aSHTBiHeS {HAH 1nf(Li%hzaav1fn'1§' stkh %@ the'8&6h ?ﬂ)t&ﬁ%gﬁ gmctionally
that encodes an influenza neuram ni dase protein

replsice shes@petien ofddA nrefeiti My ahotherspetific embodidemt,dhe fusion proteln

QRUEATID SRSt AP PO Bl QDb BB A SB B protin. 1
tonlf;l1eotl o,dleeO gncodi, Dgr aResidic(y) dfMtiaectidothalt Of t8E ifURnza virus HA
of, an j nfectjous a ot her than influenza,

anti gen
pr&Fel%%@éaﬁeﬁwdéﬁt@w@@c%m at@ﬁrapﬁtaﬁmb@na demeineef thy inflyenza virus
HI B B1e, WS tho @i OF Bl dereiE B REMIAT, BB than
iniﬂm’enzat\hmsamﬂethaaﬂle dusidni pretdic camﬁuhctﬁmaﬂy véplatg.the HA protein.

ai n enbodj nment t he attenuated ineric,influenza

[@ﬁ{’@ Fb%ef?%%tﬂ Gdiments,he Q@%ﬁt qpe ﬁu&@e@ﬁ@m ofyth clpigneric avian
1n@1‘ﬂe1%9ﬁnfs%@@ié’lﬁvéﬂtﬁﬂ‘aog@@tfcb ris@tHe @BRYfetd B domam ofa

hemaggl uti ni n pol ybasi c cl eav ge site. [004 O?
heterotagions pretin l(éngm:@npmwe alaantmmm feagredrit nﬁthecectodbinlamrzfai protein
ofvéhelfg'r F the . nventio rise a 5{2310 ed NS| . ene

A heteroloaons nfocious agebll filey,8y may F-sqmirist] g or more
fridigertebf b %l‘:todﬂﬁn@fnfcﬁ‘ %Qﬁtlﬁ@éﬁ&ﬁfﬁ NEch@ﬁrbtélﬂl t Xc&i‘rdin@ﬁ‘y in certain

virus.i P u' iEiifMeffio
erppdpimgels, e@@tﬁé@rﬁalﬁtof ﬁl?cﬁuélpé pmicf:la TRy cesuiTEse a(feagglent of the

e e n

o< SRR BERbrLi of P hEEH s RSO BeblS 1 Oy R RimBhts,the
edtodoantin ofithe Thetop pressn inaly mmiphls@ﬁa@h&ﬂs pf bothdestive essential

1r ecorrbl nant nucl eeéqj]iz{\m d. nol ec l es reconpi nant
EIFRORING gapteyy ﬁﬁ@rolcqg@um @@@%@&enf hi emfadientewhere the
ﬁl§ﬂ&h'ﬁ6’tbi‘ﬁ l’eﬁfﬁbééeaﬁze@seﬁhﬁl%%ﬁ%c@%lc&gﬁteﬁrp \fﬁé]fnqgepon Jffe s rface

present invention further provides reconbl nant nuc el c
glredpdotain Ieut’dlbe§umdleg by thefisini pratein, RAAthedision beddin must exhibit the

cqglnﬁ i g nt Oi 1@?%3 ’ pof the attenuated

R R Ot PR APt taf hEblastignt 1 on. [0042]

[00063]Pr eseThe pravedRidvestid éh‘ébﬂl%ﬁss@?ﬁlli@&ﬁld(agé RhERGYAL tEmbinant
an attenuated chineric influéenza virus of %

sepmgBisl Frsedingdhp fusidnmyoteins dasdribgd itthis$ecsinn at lebl In preferred

i Jer i i n_an .e ated e
S 0 AR ot e BB SRR YRR GRSt e i
prorimsales@ibed Th Se@tonsENl compss 3 emdaP sﬁbopmmdiﬁsigm Wﬁféﬁ are

for odu0|n fn i mmunogeni ¢ formul ati on, the net

reg@FRy gplf?@er 8 caéwapta@ﬁﬁqlwwda%a@@%&@’r& & KRS (Ean et al., 2003,
Laf \ f t [ n
P AR e RO P01 DR e oL BT UG A7 PR 51,
baitinof which are/incorporatddant iefemenca mdre@ﬂn)n their leatidetieg). Tine preferred
progeny virus, wherein the virus is grown to
sufficient quantities and und&-sufficient conditions
that the virus is free from contam nation, such that
the progeny virus is suitable for use in inmmnogenic
fornulatlons ~e.g. vaCC|ne fornulatlons [0043] The

oy o o



genome conprising a nucl eoti de sequence encoding an F
protei n-fusion protein having the transnenbrane and
W(aytloométssm c domains of an F protein and the erCDUSI0R6/0H5859
2. &fbé&ﬂfioe%m%ﬁ%@&%% "Eh%"@é’g{gl%{h% bPHR i %ﬁ%g tlgeﬁ&ﬁﬁe 1338 MY 5°
sease an s "&nc ore y the
n&@ﬁiﬁgmmﬂ/or$10ntrdit&latéd1:§bqﬁerméﬂbﬁﬂegmfetn‘sIotﬁ Ivirpsestveittin the same viral type
expr.essed aglgq i ncorporated into t he chi m{)?é NDV.
of gifain phihe PReihome Avien mifengaygie [BFPY meetsmvrecombmam
d r?se%eﬂe?c%ﬁd% EndANEHETuEDE BrtdlBs @&cfb&mttﬁﬂs Rection,
& that e F protein is expressed and i ncor porated :
5iInt,ovhitte coimprmer the 3NBYhdodingddgiph of at mftd@ezd\ﬁmsFNA VRNA, the NA
.ot ei n-fusi on protein. eE'e | i [ fi W
ofidife Fesli it aP Rl CTETAY oyt ths Naimspiels, T18 s, 110 10,
1Rb 8t Btd13,e laféﬁiﬂuégﬁﬁoﬂﬁé b&6ddrifin HE HeARArPAGREL N\ pld€in that are
ND Fprote|n and e F protein-fusion protein,
ingsgiatedys adjpeent toribe ttgnsnadmbrae ompaip Of the inBpenzairus NA protein, the
Ematéfre%s o% 8‘1%4}\?11‘ H}gm% it rarh@ \cﬁ%‘{he%nncﬁ{ Qéldltgéiselgﬁ)n of the
, conpr |ng a packa genore co
NA ARBAeot | de sequence encodi ng an Ff N fusion protein

havi ng the transnmenbrane and cyt ognoasm c domai ns ,of
[¢N0d} ot ei Asaicliernstive togplaama s NAPTahe PgRIAng T ayjan in enza

SRR o L 8 2 G ppaty st

1rifusnm1v1p1satomm1su@ ammtceismm and fiagmentgbemo £ of a prcﬁemh)é an

N N TN 1

v@§oSkng gamj SN REANR. '6;885‘699 hats, Phent NG g,001663Y, IUSS. Patent No.
expressed and i ncor porated into the chi meri ¢ NDV in

Sﬁé;otﬂ ond {bS tR?éthIU@ FI920 821 . aclppbwhich is hereleyt imgprporated by reference
11? ﬁb?rglretgr gl%g Iblc1 rﬁlﬁjcc%pgaoct)altcﬁegs 1?]1\3% | eo%%ﬁ%@&@% %(;e}g]nc%g%o'ﬁ"\&f the fusion

pﬁcb’té?lﬁdmtﬁ Ghd JSgﬁénN@ﬂlhﬁ\lfrﬂih@toé b RecRshry Beotéil of ds irusphdtteistop codon.
pplies the function of the HN protein fqr the
Télﬁ |11Pﬁ6¥t}0é1 inonkedihy g BESand;any @ﬁtrw@#ﬁtﬁf} Ygnal sgquences of the necessary

PRI AR RURIS e SR R i
sfgnels poltyadany Bativh on transoviptiesl pmrﬂtmds of dre iEpcepayatitahgrodein. Any
j c NDV of the |nvention, I‘ISI%& culturin

TR Y e Res A i SRR A R PE gt deopidres Vi he
ifRation &.SUBE TRES B 81 gerND}{udlélftf%l‘é.ﬁ B@Z‘to gmm&%ﬁk database entry

I nvention al so provides a nethod for producing a
Hw‘vféﬁl?dti§noncthﬁMloétnmhalomomdlhadlm@fﬁivlw )nlglcle(oatﬂes 1430-2115

B RPORR RS, ST ERVETI) Rl RCEOLHERAR TR i po beine

rd¥Piéell ﬂﬂ@ﬁ&h@lﬁlmsﬁfﬁﬁic (bproaet is@sdd, e diRloBiag E¥iot of te fusion protein
wherein the virus is grown to suffi ci ent quantltl es

i Ligrtedrto g proteie thatrreden the Smstiom af theweploged J8A jog N pigtein. The
i
egtr08§?n% Fl%tf?ﬂcl,r}fq%{édgﬁ}% r‘})rléérénﬁrupnr}%?hg&nrlr%:slg odrj{?u g@éte\%lﬁgéus molecule, or
cumpriseefrbgnentlofthy hstero[lcﬁgbeﬂﬂ}noﬁwleptr&hﬁimtg lbut\tren htmmd to antigens,
provi des enbryonated e conpri sing the
disepssauegs @ﬁéntlgﬁnégiﬂl%?ds fremany PEBA (! AR R OH 2 e & any
pp&eeﬂv@%ﬁu e{sscl)dlﬁgc?w?tﬁWal Shasridg 89‘%? ‘ﬁ%rlhi%ctYdeslé%@ﬁs)OfNon-
i nventi on. present | nventi urther provid

hmrhnmcygmpl@ dfcantrgd:rmdeunsd frompmriasioeiptedneitle frifeeious agents for use in

AR RER o e St OdF SISy Bod B! Fostinn s B

[(0195] t WO ReplRéMentHf Gty @ﬂﬂmegxbt@nfﬂof&u@bmoné Vigus or
met hod conprising adm nistering an effective anmount of

infrogdirtieny ol teppmbiaanisegmenisniorthe wisali geneme ey, attepuate the resulting
certain enbodi nents, the subject is a human subj ect.

I n other enbodi nents, the subjéct i s a non-human

manmal (e.g., a pig, horse, dog, or cat). In yet other
enbodi nents, the subject is an avian subject. In a

speci fic enbodi nent, the present invention provides a




subj ect an effective anmount of an attenuated chineric
i nfluenza virus of the invention. In certain
wepodessent s, t he subj ect is a human subj ect. PCT/U$1966/045859

Ity mﬂmﬁ&r%ﬁ% tH%lgﬁlﬁ%% 15 yvsll {F:l)r(ﬁ]l nllrplléz{}a gil,rn@mgap f(:lezﬁ?\ge to wild type.

It heﬁ'tesmj bljnbodlmeﬁtsaiﬁ tievingghtoubitRethatidnofahs Bfietic Girus is desired such
the present |nvent|on rovi des net hods for

odi, nent,,

ﬂfag)g}?c‘ihh‘&e%%v% ins 2t denstpartipllyb irefections and camreglicate in vivo, but

h 150
b é?&?’?ﬁ%éﬁ%%ghﬂ’&ﬂaﬁf‘?%g‘e%er o g, Pihypathogenc.
Suelpattenuated shicteriveriiusesvire aspeoiblly bmtddrfwe&hbwmeh@(}ﬁ‘lﬂe invention
Vgpe & esent |nvent $rov des, net hods for inducing an

U E o Eds bsnasdémP]S eéedd cLIROrdRE {0 a¢tAs ApdmABIeLeD, e.g., a live

V@(va I'HenGruséhay B Stdniiftel By taﬁf metRidaGowaNn ?ﬁe{ SELAYE exemplified

am)unt of a chineric virus he 1 nvention

hergiy, gign e@a@e@mgeth@ yiruhie contprise & niwatiorhintbnNSI gend diet comprise a
an_av Term nol.o

d' t
nFBRRSHORL B ehB Rt RN ackseBherRt bRfra e orenErm e n e HA
plro$ell‘]]Qiee|UﬁlE£éhtﬂ\Q) 6@68}5&@*@@ 2RHBINS.  6699943; @99%[3@99 J. Infect.
farmanimals (e.g., rum nant

|
ﬁ% GH%@H@ Iear&i sté’éhlélw herabyfingarporateid by referanat & 1tacn:llrety)
[d(ﬁbﬂr at or yp Gy é?ﬁ;o%lné&tg%rbat e‘ﬂ?ftgcﬁ Zhi an1|%%g%% 1{1@ eang P/gus Sof the

and ‘gui nea pi gs,
inyprfiecconnprivesia gemm@ctmmrmmmaaah lizy the NSt $ehe \bif B avian

n&]gp%a. bgﬁ%?aé]ns grpxls Cvg‘lgg]? %L 39}153] egzazggqsgqs ‘[oecllnr;umglllqgle ability
oﬂftﬁaNSlféeh@ ?rd&u&tﬁo AnhYsRet o tal £Isin Pfe rS%%Fee rInV\cdmto{h

; or 10% of the reéeference use
erh@démﬁnt ﬂlhéﬁqmlﬂtﬁﬁ @hlhmncmietnsnﬂuma ’Vlrmﬁ oSz ineheos cdirﬁprlses a

|dsfomt mno term nal, am no ac )
geﬁleg}eg:%r{ﬁ?ls %tg ion i § F gqF qfﬁ]}i%%vd:f.p ﬁ%aalbacgcbqnedflrus which
is IknOWnan Mhet ﬁhﬂheﬁa&%!@és td difinRdhdd} ehgﬁmat@fﬂe%llﬁ? lo@ celluhar proteases

E9363 ﬁfs 1 through 75, amno acid residues 1
tossdeave thepsolely lta iEsacive éorm angrtberghy sslucoer @ltmmatee’cd':A ainduced fusion

A L RN e —

thel aivenhmneomlmsss 8 gemgmetorhprighies afuadtion id @othltﬁe H%Q ené2nd NS1
60, 65, 70, 73, %

gege g of gge avigy mfiwza gwionwma yichiare knq\zls in citi_a@r inflgenza viruses to
ithdBseparhtbly & A

bty eSS A8 B

atignesdechelrigienc andhevildrypesavitc mflnensa- \tlﬂlSd?ﬂ ¢anbe deteriNbled utilizing any

m id, residues, 116 t gh the carbox
tedi e b BRAD i B PESHIER Betimo et Sprvaga vidraomngeys, plague
as$dys Cngghnfeb@om‘s&rob@(ﬂlbﬁﬂ)”hﬁb% I8 GBS Fhs US%SQT‘@ID?@' 8R.) and the

acid residues 76 throug h the car boxy term nal
VlI&lé?ScPapé@m%gatﬁ%undﬁra@n@tme&dmelsedamm oowugll-Knloen in the art (e.g.,

in CEEVRHE O Rits B RN BN el S (he el penicitio

strelﬁemdum aB7 e 254 0O, hﬁlﬁidmziﬁcﬁ’daf@} oNhbrib4tEd Bhicken eggs
he ami po-term nus is amno acid residues

(e.g- ffhn‘i‘ B%Bﬁnaémwbaé% 4 3es MﬂbeS 5171 selatiyel vonidisy d Aleegna;tweb/ the
d
Virksds R0 prckgis®1R s Ak (ERRGAUMDER IR PR i a8y in

seruhn-Geg hr %umwahqoed:(agzeTBCdeypmm) rtlluagnza viral NS|
protein. Deletions fromthe carboxy term nus can

i ncl ude ti ns con LStin referably 10, 15,
20, 25, %ﬂ,f f‘ 4%‘ eq*sﬁ'ﬂ“éﬁz Kirus-(omipsingzy Fusion
80, 85, 90, 9 roté"é“l‘icﬁﬁp‘"féﬁaimﬂi% irjys, 120, 125, 126,
130, 135, 140, 145, 150, 155, 160, 165, 170 or 175

am no acid residues fromthe carboxy term nus of NSI.
[0056] As used herein, the téfms "di sease" and

“di sorder" are used interchangeably to refer to a
condition in a subject and enconpass but are not
I|n1ted to prollferatlve dlsorders (e g. , | eukem a,




[0058] As used herein, the term"fragnment” in the

context of a proteinaceous agent refers to a peptide
W@rzoopmbgsmsptl de conprising an am no aci d sequePCEUS006045859
b 1P GO IO ) aci d resi

G A PRI Al By By g STR rifed

irefiienga vighLsuck shal b €asiorfprotedd Btent Sdeddytthg genisndurid) ovhas expressed, is
r esi dueé at. | east 20 conti guous, am no aci d resi gues
ingorposated inge thegyiripy By atheryorgs.4be MveRiangineampagses thgyge of an
Flgt;u%{edl iRAsinza Qflrﬁg’ fﬁlé géi‘gﬁﬁl ﬁms? gs ﬁ%"ﬂa&l&%hguﬁﬁtﬁj %ﬁglneered to
east 60 contiguous am no resfdues | east
RIS agmlansorama’rmn‘ancmdvmels ihefesion atotdinadiny dltemumndd igfloersza virus

d t 90 ti . id
PR e B oS SRR oL BRa Sl s
nitftadeBBRH virdSesCRASSOBHRY SndlB} fheBEdIN medHsd Qﬁuseéfmdy@o%sdsed as the
150 contiguous ami no acid residues, at |east 17
baeiong abthst Wrenaiseeted i ewsssdgad incgeporate to feyirion the fusion protein.
TN, 96t 50 D P 8k §Bgance v

isegienae mt naupdptoct@ring eiripsplh aitothdr spécﬁﬁe efbodimedf) €he parental
enbodi nent, a fragnment, of a fulllength protein retains

infliengg yigusss farse frwqcoxd@ﬁ@q With thtiay et %orl regficHeally engineered
diment, the fragnent of the full-length protein
0es not retain the activity of the full-length
[@0168ki n. [[0DESFa Aguses éa Use netlr, batkiwne einus itf acegrdantd' with the

t he..cont ext of nucle c acid encodi ng a pol ypepti de .
iRy e hergtlr e gn S eTeameaET e Gondy P plGRied © comprise a
g o dzsGAted W%ﬁ%ﬁ@n&fed%heh&@ﬁé vales;@mchgﬁl@ H§on is known in the art

nucl eoti des, | east 5 contlguous nucl eotides, at
of é@@@t‘lchbh@m(ﬂ g’u@ owigiigslie thq desd NS4 tproteipsar viggl HA protein). In
con nuc des | east, 20 conii guous .
ST PR, B8 alefhud s AR B R fodipent, the
att&asted3Grs QQInIﬂQHﬁMSB NLicyet othetl@Bbodineh®asit afiénuated virus is influenza
conti guous nucl eoti des, at  |east 40 contiguous
Co NondBritigg sxargples ebisfluenza vimysesgileich may bespgingersd impecordance with
n a
W5 0 S50AL PR NS e SRRy IS, subipe o,
subtgpecHi 08 ssubtytpe [HIHNO, &(bt}qmriﬁl N Lsabuype H&d)NlBI,embty@E H11IN2,

SU7es HhONS NbPedh Dgespa LTS, 3bpe i fiodtype HI2NL

sﬁw}h@mm@%ubaxpelmams %MIZW%H@WP@HI@N@ df%ypedil3Ng,

| east 200 conti guous hucleoti des east
selyypd Hu3Ns, subtyipe dili3dE’s subdypel BERYS, 300btypohitl ﬂbléo:wé)type H15NS,

sQr LT S350 Blne PR, SR T2 FurllBor Hind® hudids ik, suboype

NG s BEATHO S5tbe e RN, @e&zpaHQNQOéwb%@ths @ﬁbtype H2NS5,
proteln In a preferred enbodi nent, a fragnent of

syhizpetdNA csultime dEaeS; subtpphHLZNG, wbtmﬁﬁ}%btsnbr@p@ HéN?- subtype

R R AN B[ M IR, RSP Iy Rubtype N,

sybtopeeHAN pabtypetHAMel, sultypd HANG! subitipe N4, sabtype HANS, subtype
bR D B B A e v
s?%ﬁé}eﬁfi@ﬁ@e%ﬁy e@@ﬁ% Istbt ZﬁéHtSNﬁde}p%CH@I@S tsh%ﬁeﬁsﬂ@t subtype

I 'n nhat to Be associ ated virth the chi
H6N1, sulispmkHON2, swbtype rHﬁNaBr tsubimbeaHﬁNﬂh@querﬁ&N % subtyps HONG,

S eBENgr S dfar€ oo BBV ABE B AL I Gre iy Sonype

HTN3e §kbtepd B RE Ssubfype HINE @uﬁtsapé Haml @b@@fe Hmm Gs'ubt'}}pe H7N9,

natUre to be associated with the genone

s@typﬁeHSNMubu@eM%éH@ypq o1 sub etPéQNR subtype HIN3, subtype
"1 mmunospeci fically binds an antlgen and anal ogous

terms as used herein refer to°2rRol ecul es that

specifically bind to an antigen and do not

specifically bind to another nolecule (e.g., antigen

speC|f|c antlbodles |nclud|ng both nDdlfled antlbodles

o I e o o o




(e.g., nore than one prophylactic agent and/or
t herapeutic agent). The use of the term"in
w@ ovhioeasd: on" does not restrict the order in wdTS2006/045859

Z.”%ﬁm@T ol
e g t@gi@%f %I@I;Tg £ ﬂ@%ﬁ%&ﬁt&p@ﬁg ir:?ll Jgﬂ%{yé)% Gﬂ%\'f& aﬁh@e@ga B strain
AFRIR/ 88, sirpin Alatas2y/200] ystraim MIIMSQ@O 1 porchiNENsk4ri €000 Birain

ted th th,
AP QA SUIEL O 350, 81 0. Lt b or @
Armb 214820035, staihiB;
r.oah ?(I) C Sorl It haggl;%gﬁ?%w Sggﬁ? angﬁol&%i@g rtﬁahn B%négrk818/460/03
tg?,lp M (ic(%4/ 80> strginBaeelens/2 115$O?ms’m@lt1&,1j 131 mﬂlstreﬁl, Beéifing/184/93,
st‘ffélﬂ Weﬁﬁrg/?%@u Etralg lﬁgg{gz%/% h@ ﬁ#g?ﬂgzg/l}é %&Belﬂgg/%/% strain

hours, 48 ho ours,

Bﬂkg@mg/wgl()ﬁém s‘stam&k@umwekﬁ()0§ swarksel Wﬁowﬁoz strain

BB R el 89 240, m&éﬁrﬁfﬁﬁiﬂés

Biazi1930/2081 %[&Buéha%y? /09 sgg%r%enégggméygg) fram Bienos

48 hours, 72 hours, our’s
AjedRg>, $m8umosalmm16/e7 yueraitsBudhon@eles/ VI SR, y&%ﬂfs

d th
O 8L APl b Qo st Caselane o ol 310,
stfain @heJuBOS/(ﬂ)B | &tfdin Ghita/an/98ni 48 @ﬁanr%d[lﬁ%ﬁgbﬁé es‘fr% ndtinical'isolate

fection or a condition or SGCI
S‘&Iﬁ XP@\?@“@ 008, stegibelinieal isefase SADH Thailand/2088 psthagx clvrhéa’i lisolate

vl T e

interfe
1s@g@r&A1rléﬂ§ém]$p}IlnEs@ODEpts&alﬁ clhicRlakyBRYA e, PIff; oprﬂl ﬁﬁ‘gg strain

r al og thereof that reduces
Cl%hcé‘ 1c°*8 eufé& 1031 EPEI@?%%PQZW clnu@gqi osndate S 14 Ph111pp1nes/2002
By dli : ol.ype
streBY dlintdal RblateS RS %Fl(l)égld%)g? egct)%éﬂt QA r{lca? ’1ﬁo?:q.t? Eé?{g g’f@{[ﬁm‘g@ooz strain

derivative, or ana
chmgab 1sepl|q@tSAq%Plnlhpmnésé2Qﬂ2 stretlmgkixﬁbzﬁtlscﬂ@tb |SW3t9YTHaﬁQ1'1’c9§(§O2 strain

[ rfe X res lon and/or activity.
clififeal BRI A Fifiry 2008, Stan fade/ ,/2{)(04;qit@a{u@)ﬁlolorado/2597/2004

a speci
stra:mt(élgd)dsba$v Aﬁ¢8/99'| dthin Cﬁé‘cﬁéﬁo&aﬁla\/ 14/8¢, s%fﬁt @iegpgslovakla/69/90 strain

tide, or fragment, derivative,
DaFElgxgé s(ty@lrgDa%iW/ 4 7,l§§‘ﬁlzld)aﬁikw{4§/9ﬁ; st’re&n ﬂDaeklhal%’ strain B/Du/4/78,
stréﬂ?_rlB/ bag/rBL?{%S: ﬁty%%l Ijbgl(g#)%égé?if aga%lﬁlﬁggq{%gm g?@#eg%urban/ﬂ/%,

Avira
straintaglban/ $/98 striin DyrbaBS6/HB LALLM/ Y7 R I RBL stm?
(0]

EngREEIS) b5 Sgtn ERel 2SS B indanc 1 2000 i on
Flrﬂzﬁﬁl// 1899/ 8000 | éﬂatlﬁ/ F ﬁ’lflanldﬁlg'OﬁO§2 as&%frglﬁmggg 1&1 &@8%}1‘5&9}1’!\&813?@/1 62/03,

nmbodi nent, the expressiona

streali fFadansidl 62}’200@nstrdmeFlrﬁa:tﬂ¢]J6T2V9}1 %@im} 6f4/ftﬁ)3 strain

an t 0 IS a ected n
Fm@%@{@??le fols[ SJHQ?R(Q%( é%{ﬂl%@gﬂfm%/ 16098, sitain Finlandafg4/91,
strdanFi-nﬂ?andV IWZDOQnﬁfmIQFmHI:lBh@OyﬁO rktx%[H)IEMPa?l 2@ @ﬁ% %@61

By f i s reduced appr oxi nat el’y to approxi
n aélﬂGNV é{?&pé»@twm BujjanB /82, aﬁnmmﬁenﬁ‘%/ﬁ(b’w/@ str@h®Genoa/11/02, strain

Gelg%g/ g%(g: %eq}é/no t%&aatgﬁggféhg?atéﬁ%%@trpm @enova/SS/OZ strain
Guzegous(05784, eﬂtMlantl&lgﬂﬁﬂg/O%MﬁhVGgiaﬂfgbgg/S?Qpé‘.?eﬁﬁ/ mately

G d ggg oxi mately 80 fold, or
uaﬂg on&{ /8%, strggn Ggglgdmg/S/;i)éa sty GEangzBOy/ 765, strhn Gﬁ5ngzhou/86/92

t. t,
B 0 Mt e s R Do Hir bt 24 e
HarbmWé% istyain dek v 1 (H@@Olv biiain MawaﬁN%O/zb{iMstﬂam HMAIQB 8/2001,
strai %L‘g ?/ O)goPtr n’?%onat ed egg or a cel
Do E RS b oo HAS ) a spaio Fshms(E26istrzin

agent as neasured by the techni ques described herein
or known to one skilled in 1t art. [0064] As used
herein, the phrases "I FN deficient systens" or

"I FN-deficient substrates" refer to systems, e.g.
cells, ceII Ilnes and anlnals such as n1ce chlckens

o o o, L,

-, .



tissue), as well as the pathol ogical state resulting
fromthe invasion by and replication of influenza
 Warpeoase4sei an i nf uenza virus or NDV. The i nvaBCDOS1996/045859

-y hmj ,{@'@@ IC S ARk . by%e ﬂong %{ogéy 1&??/2002 strain Hong

Juenza virus, ND er f
OHS 1132801 ysippin Igorr&)Kolllg/ i@&/@@ﬂ It Stralh mh)nlfgdidr@l\l 339/2902R%rain Hong
uenza_ Vi rus,

010955008 KPR bS] S o
Kbug/iIGW%;‘ steivHong Kehg/12200 8! skrafﬁ@?&[f‘ﬁ@n%ﬁf/@b 8,08l HB’A

Bi 16i_ormation into a cel eexpressm

Kgflg/é 3 ﬁ/gpg Ip SHRIB; Rong keong/666/2(101 usireim Hong Konghvs B Btrain Houston/1/91,
sttdih Hé)%ﬁ‘t%ﬁ/ 1)’96r k't?al HON%%}{&V%‘ Sfﬁ%ﬁﬁgw%&ﬁﬂ gtgal{r? Qﬂggﬁ&/% strain

new vi ral

nqhq:pn/@@WZQOSustralm Todial3r39, pasih iiadies 72 28120010 8 dig 1GSASAT3, strain

SR 4520 e balEEA Bl o sl
Johafiesbing/l /4% sttain J@Haﬂnemwg@a/m Vi &hSKg J;g,?%sgr'a@n;

be_an uEper respiratory tract 1n
KP%RX%"P 12242%is ramdiqgoshlm 15/9\4t etr&1nd<ianézis?ﬂ2)992@l9 @rain Khazkov/224/91,
t he

) e AN L T
Lqmmgmmwl vstmmmlmabﬁ/gﬁjo§ s%fati@Loé !Zlﬂ «99§?f02°§trna$ Wg%@m/w

cti g . .viral pneunoni a) ondary [
Stréi”f I§ ’3’% %, ?‘FF@H Dalapsia/8 307 L2601 csmramr Mapstg P9 R Rirdih Mar del
h
PI@@B@B@D%’[&&EM&?{IQ@C@ fj/é)flJ Cﬁ#a?ﬂ@fgg@ﬁgzgt}ir)%g@g%p@ﬁﬁls{ 18/97-MA, strain

i nf ect ed

Mgbm@mmawamuanﬂmm/% herapaliiehs/9i0e aétrasﬁ %ﬁswﬁs%d 'si8in

an in

[ |on nd replication of
MI’J“B ég/ Bg’\ﬁﬁéﬁl Wejéﬁ/z" gireiny Napehapghl/Q0s staain Mesheelle/107/93, strain
Nasmﬂlaﬂem ytkdﬁmebﬁgka@ﬂoh %ﬂalﬁ%&ﬁeﬁ%{d&@lg@s'\% %e?}?e?{saﬁdsmzw%

Acute stages of the respiratory rn
Strﬁlﬁﬁﬂ%gpﬂ@(é/-zﬁ%wtr@mM%Wl)@,rstﬂarmm@k@MSVSﬁ str&VﬁNcﬁ'ﬁ&J/@yR4 strain

%?HH% |nc@2@ﬁpﬁ¥ § nea respiratory
| Stress, Eﬁaal 7 % F?H‘@/ 884nY3i sgralm@do/ 1329/2002,
stréfih ©shw/ U845/ MO@Q Streih Phien/£57D0 rsﬁiaﬂlrp'a)rfsﬂﬁggo' i gamga/23/02 strain

nza virus and NDV infections) requi
Pe%%é@&@%ll>|SHEFP\Pe&Mé$64¢20Q4bstmlmth@pmk/som/@(bomettralﬁr}vusan/zm/gg

o B R P O o b A, 8 R0, i
Saga®l R Nstraia Seatlid/95, Is!i?alhfS%o@l%W@P( tstr¥h Sﬂaﬁ%ﬁ)‘ﬁ%ﬁﬁ?'ﬁfs&&ﬁ

t hat d d f I
B8P} B S oG e B S5 mpsnstinporc/222/75,
s B VONL00S. Bl alihehBOR! Sl BEkUtng Uty IR

limted to, those base onpaq

TalwaMOGQWQOmuram mean/[OGWM shain B oahereT 120010 srdif frmuan/somz
of .nucleic acid mol ecul es

stralﬂ ?er 7 /?/98 astrﬁﬂqc réq:sge(?g%sgts%me[gl@rp Sdgf/ Strgln§érpmdat ed

Kmfgdammbem mﬂ@irﬁussmo@/sfzvktﬁﬁ KBS0 g:ﬂ%g{sgr %%%1)98 strain

e_n tural source of he nuc el Cc acl
Wuhm/é 2000, gigain W Hil 34/@@02 st uenenids /89 bmnlmnafguﬁm 32%/2003,
b 1 f_ ot
sof PR DK B0 SRR BBBIANLL S hce S S er L
straneﬁﬂ«yb{%éf% bechain RiRE 203 Bty
Arb |'} rec ur O:'lS or es(t)?LOle C hem ca 'eﬁia! %{rélﬁ%}&]‘ll/l/g Syaln Ann
8y %he%@géompﬁ 4. pirdin GafigunieMBostiaie Bngland BB cdteirc Gastel 79,
straffO6shiRa/2 A6/ 6H () Qg@in‘ﬁﬁ&hm%/%{é%@d “g’trelﬁag-t}'at & /8-3[ gt%grsl]

As used herel n,

Johanpgshwge/ by ratrain Kirepawa/l 17te st Mybt‘d/ P/f79 @(tlfaﬁpmSSEJS]%%l/ 80, strain

t . derives. ath apy a prophyl
M1y§éi ﬁ/%rsgﬁw y@g’é&éﬁ&; Str%‘i‘ yag §6 rﬁ@lalnlgér@wfﬁ rstrauncur e
of the disease (e.qg. |nfect| n). In certain

enbodi nents, a subject is ad nlstered one or nore
therapies (e.g., prophylactic or therapeutlc agents
such as an antibody of the invention) to "manage" an
|nfluenza V|rus |nfect|on aV|an |nfluenza virus or

L I__L: oy



"nucl eic acid nol ecul es” include DNA nol ecul es (e.g.,
CDNA or genom c DNA), RNA nol ecules (e.g., nRNA),
w@e oot ons of DNA and RNA nol ecul es or hybrPdI/US2006/045859

BRSSO 908 9535 SN0 B0 g o, s

YaXRAPRLL/99) YEAiR Ot dnStRaRI6 (VDS strath YathabREINIE strilH BERIGIN/1/85, strain

not limteéd to, inosine or trityl ated baseés. Such

EXGHAND/892/8, straio GREAT LK ERAL 6?/542N1xaanJé5@u pleain

PR OBk BB ORAE 03, LR PR 7 or i

STRATNGSY AMAGABAO®/F1r an increased ability to cross
cel lul ar nmenbranes, The nucl eic acids or nucl eotide

[@éaalenc es leape pabadimgnietheraitapniad infuenspaims (i gainiahiijus) used
f

po r %@gﬁg@hﬁ 1519&@%%%?%??11@‘%& qg??% ﬁ) X %ﬂ?z%ﬂ%e cellular interferon
(I5xY). ﬂl’i efspﬁcdi)d gmb@ildlenlbthe-aﬁemmbﬂhdﬂm V[il(ﬁ@ 'Q'th]s pmsentad; elus) used in
her e terns, Hﬁi .greventhg
aogrGpeh Pt rrBior i Hu o BA (GRF o e e gtsion in
HRINSNs& e tRit reQilts3n Eﬁﬁﬁﬁ%u‘e@ Rbilfy 8 AHruf RS £t QRS c&fular

a disease (e.g., viral infection or other infectious
inderf@as edsppmsea Fs@mpéistof the typesuifmusdtians shaigan he rrodueagrinto the

ﬁﬁt \r/}%ils g]e é%{}?gf“élug‘? ﬁ I?LE élg,cs&%%tlgﬁ‘ggrgsf h{%grrtl%gg %d Sombinations

t@@éﬁfn Ok loR i 28 nfdtatdonk baT BPditrbuckd supiveat throtglamt the NS1 gene (e.g.,
infection, "prevent" preventin and prevent|
thed¥-derminus; the Qﬁwrbm %ﬁomfewaerﬁé@g%twe@w qud/ar filee regulatory element of

|

tllgsﬁlyf L gﬁ{zég rib ia%égcqlﬁﬁ ?élm%ﬂt aﬂt‘lﬁ%@a%ﬂfl{’éfg‘%&%ﬁ Q/gus gche parental virus)

usgandiatcardarmesadi the eidvehhm emnpriceon gamome hadbg eminflubeza virus NS1
than, an influenza virus or NDV | nfec

n or a .
gensith A o tatiantith T&&e@mgvsev&ntaﬁyfh%?m@@fﬁms%% Attgrygiegnfluenza
vﬁﬁﬁ%ﬁ@ﬁ%’@ﬁﬁf‘ﬁ?us) Q%gltmes AocAGYE hARAR Bt iftfucARLViRls NOT Bene with a

an infection (e.g., an influenza virus
niutdtentat dre, Cdermims. |Infa3@theumnhndlraelﬁomdattqnoateé$t§b®nm wigus (the
fg or.an infecti Oﬂhﬁ?‘ ﬁ ap
PORRL VD 80t Brro RV H e CrIeBHO B RP R i TORE having a

nﬁﬁz&%‘ lﬁtaﬁdnﬂlt&&@WrﬁJWNm géheafeﬁuﬁmgemta a@awnt domsﬁmg)ms preferably
lacipliliSaiiti' yl act

[
10k aﬁe%ﬁ,ﬁ@ At 95, 501 5% R0, GBS e50.05, 51, 190-10s- 170, 115, 120,
{ e 0
1%?,0 d ng of40 ?%%?gb elfjstsg g&g 185=t 3 % ngg%g‘iu%]acﬁa res ddues from the
dﬂﬁﬁﬁinﬁls of NSH @famlelaicmtcﬁ‘mbtv\mnénl’mg951-'170115(1-[@ dﬁmlém 100-160, or
of an infectious agent ﬁ%g‘l'udes any nol ecu

18303 48 paning aciq! residuen Jom the briseninge foAngHsT P@ﬁ&?i%t AR @ttenuated

AL %h%r@% BeeRaI MR Pied iACERIMPITHAR HEBRRRR dofprises a
Irected ainst the In ect I ous agent. [0074] used

gheores havinde ntlmmm i pn afhyehzectirus Mg gerie rasmi{tlﬂg ina deletlon of all

aig]éncﬁg%%?q%t %W%ef rrgélglée%gy@gent Sz’zc&(y\@eslgﬂles ?qZO amino

abiffr8Gdie’ r1)-11@ aﬁurﬁyéfﬂi’d RAILEET-2 00, dnfind acid résidieRf1L LBNERino acid
virus infection, an NDV i nfection or a condition or

resjdnes éfﬁ%ammﬂ asidresidues BAF tamine acidnesidesdt$ o minnegid residues 1-

han. aanfI |rus of. ;an. NDV, inf
shotinP Rei s rUETRT e i BRIRY hig Bl RicPlostues 170, amino
abldetedwal|1ves ér aniaphyildaedidees agﬁntwheﬁeuathea@&mmm #hinbd acid is
known to be useful to, has been or is currently being
nygker o the prevent or inpede the onset, devel opnent,
[(?Ll‘i@£ess' 9 ofi 914185d1?1%}{§5f1 iferhted n‘iiﬂtdﬁ?@é Gird ofthe Yﬂ'@h@&l comprlses
ereof (é.g. an In Ion or a condition or a synpto
agss@ne adbmplnslhg aendtation in[tONS] gése efsbel 1rifbleazawlrltsi’aackbone which
phrase "purified" in the context of viruses refers to
a virus which is substantial [-38f-ree of cellular
material and culture nedia fromthe cell or tissue
source fromwhich the virus is derived. The | anguage
substantlally free of ceIIuIar naterlal |ncludes

s o ey




(e.g., a nonkey, chinpanzee, and a human). In sone
enbodi nents, the subject is a nonhuman mammal . In
w@ehenessnbodi nents the subject is a human. | n PEF/USI0N6/045859

Igﬁ%{g{}gﬂé {5 a?lgltkgﬁ?‘ NS en(eidr?%dcgpoyuagiggoniﬁsé&oceg&lagirlfi:%rt]etr&? response,

and pesnitd tﬁe aftéhuiated S5ruy &8 raﬁnmtlpll.lmﬂﬁoﬂlmfeat@ory@aog) SHidtwe2d 0.0005 and
years

I | d

L N R I F R U
0 I I

oSS, 0504 5305502 01699, 9 Y8262l o

betvken 8§p110®1r@ﬂelyelatpsapptcxi1maﬁelyt 100 98ldy ggmrsxialatelps t& Bppreximately 80
ecj t he subj ect

f%l(rao?a%’?ﬁ?’éﬁia eI‘)éz%I?n maIeIV g%ﬁng%% Iagnﬁrg%m%m‘@ to gpgroximately 80
feld] @prm{inﬁteﬂﬁl & Eﬁfﬁb)ﬂﬁla@lﬁw 1l oafgrdi?xﬂ%%ﬁf ngIn ﬁ@%){l@aﬁly 5 fold,

nmont hs ol nmont h ol to
approxnately rIrdﬁ tanBroesuaatelcm foBl, anpr@mmﬂmy Ao abprox{mFIF]3 Bk,

PRI dp AR S b el ot e ofl 15, 20,

26030 36 p#th U680, 58, 60, 65120, 35] 86 8689® 95 OEUOOH’MH@&\K/éﬁthche wild-type
ents which is nore effective than t

euti.c
%III’& Y}E”SéFP @&m‘ceﬁm hyygany mayse.gats pergins, d%rhamee@f avian origin
r :
G A 2 AR PGP Sinc BELEATBIER cghicken embryo

fibtablasts (éEFO)e agdetemmioedripmatimatelp? to ORI, 3€d 7dapy, 3 to 5 days or2,
mts the use of |ower dosages.

t
SRR oL F ISR BR b S eSSl Sy o B idons, Th
tiprOPhitleasdteCal wifeyRAGHEd T %ﬁrﬁ%%ﬁn B0 ALRmined ﬁtlh ing any
frequent admi nistration of said therapies to a 7b &
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to 5 1 g0 &1 or btmmedliﬂebmfwreﬁt revilgE(s) Sittheleétvdthaid @meﬂﬁﬂuenza virus
HApo%res%gF%%ng to those of an protein are used

PRECLy 8t 5 IHOMmAR: P EReRenp Fh?mfrpf anhéfeacmlaﬁgenmther than

enconpasses engi neering the fusion protein to contain

only a TM domai n correspondifyg’ to an influenza virus

NA protein. Accordingly, in one enbodi nent of the

invention, the fusion protein is engineered to contain
only a ™™ donain mhlch TM donaln corresponds to the

. AN o




[00100] HA and NA exhibit conpeting activities with
respect to cellular fusion and rel ease, respectively,
w0 baw/oese2 necessary for the infectivity and prPEHUS1006045859

W o0 Lhe Vi us . HA bings to N-Acetyl Neuram nic Acid .
R AR R g prouclp afr Mo UG Blath (i finstion of HA
prdrbiak gh hhothdi specifi¥ embBHime) td RBIADr&tel dodnpibsithe cytoplasmic and
nmoi eties fromthe cell surface |eading to release of
tipnepemirane domaing ofrainfiuatzsctied Feeproteini bfubbilda 16f1t0 5, 110 3,2
of trgs%uegg otftel?daseecu?daﬁ Y bt &8 i fRULS Sirdd HA g?@t@'nftHQtCa"ré mgdiately
Vi rus. Sordi ngly, 1o nar htarn i ral cdnpetence,
adfacért tatlRlrdnamemblane dpmainciMhé mfluepdaaded HA potéinrid the

in the chigeric virus, nust, be supplied by the fusion

epiodempiy, of agnentdhaserdi ol intetioyrergepi/ther than inflygnza virus such that
i [ [ ' [ Lses a fusion

R Rh orBifl Al UaHENZ BRI R IATRGEED B US| D

[@Gdher enfhediresent ingéntiohencenypassdsarcleptide saguameek €. e., recombinant

avi an . nfluenza Vvi.rus canprise f usion.pr in that
sEmFoBopdif HesIoN ReAtrige descrioed ip R Feputh ek R roterred
eBIBR AR HRY) theDlecdBBinhmM\sefth &R coﬁl}fi@siﬁ@hm&ib GcidY eAddbding the fusion

i nfluenza virus conprises two fusion proteins one of
Pigieiok desenibed insSassion anihearaprisead ang 5t ipcorpheationtyignalsfwhich are

I i Pits i tor bindi Yty N
Ul 8ol GG Bt Al Biodatinblyr b BUAG (g er i, 2005,
PﬁwTNaitllsASaca Sell s{crm 100:2062-20079 zn%g ieﬂ@lf, ai996pVirolpgy 017:a42-251,
etero .ogous 1 n ect 1 ous agent ni C usion pr oteln

bethpigyiish aserpenrperaked by dpicFrnag Sereudinitsit gniptigsechy preferred
chibBdiniht 368 fetbbinahPsRRRhAGE tl‘rae!m?%tﬂ'ﬁ%ergforé B the 3’ and 5°

I nvent 1 on, tehe Chl nerrc avian i n uenza VI Trus
nopaling@sl/@ rfonsasiatpd stqeences hfsegenentstiftvirusesceititioithe same viral type

binding . ,activity.ln a spegific enbodi ment., the.
OB i A tiechre e i SRRt VB 1 DeEs cbofiesats, the
réoithdht SN e’ﬁtsﬂéd?%ls’@ QuEeiceRRRRhEo B th@%g% B%o?;éiﬁé fesefibed in

Newcast| e Di sease Virus (NDV) and the T™M ,
Sgetiani hé.2chattcemprise grect apncoding negloned 2 influagkil 8Bys W4 €RNA, the

NP S5 QUART) IR AT R e s 1 15,1

1001y §,51e% 33 250 1 fragi @udis) Aif @i ecEidhimnbNBe infucagd Pig@yMA protein that
of, the HA protein of a heterol ogous influenza virus (e )
agp immechately adraceptge dha ransmembrpmeslogtain o) the pplugaze XimsINA protein,
: . i r.al .
D r DY e RACHIRRA ol M P T DR B rogion of the
Nox oRBIAn Tl denthimadtngiso divoardts, tssugt bmbimast segimahts comptikenucleic acids
sequence encodi ng the introduced praotein. [001Q1] In
cpeaing eé%%m%?ﬁ%% IoSeRpdin SPOHPToT bdls! CQB'EPE‘F? dicopiste stalk
dbh@l}s BEITRE A0S tHQEEE Bf B] NA phofefh that précdd®s &9 globufaPhead. 1
to 3, 2 or 1 immediately adjacent residue(s) of the
[@H23Honai son Aigrnstive pit ieplacingfthaNdzer NA pueteins of an attenuated
. coprotein. For exapple,.in a cific _enbodi nent
iR U Brarerrdionrd bisstos e Riied By ZRES AL Rurqduce 2
cRimed ihfthdnd@ R&as YorhpiSsiMParPERé®Inthin &f APink&tiods hgend Bthedthan
to 5 1to 3, 2 or 1 immediately adjacent residue(s) _
inffuenrrevises Gdotiesage attigen and e I mad/oy Glidomginpeioandnfuenza virus.
[ e frran
PR DS EAREED EanBios L8 ol NS ERBL o8 U S RprepiiNe. 5.854.037
ahd¥).$. Paitemn Nor 61820,87t aeach wiff sthi i hkieby éploameatet &y reference in its
functi_on o_f,l_\lAgrot?in. In anot her specific ) )
eRi b Netmitpec Rl PGl gpus srqlprudessupiy as disease antigens and
| €t i RBSSR HRE R | \e@ln Abokdahl
o RO 1A SORTR BRER TR SR el EROAT LR She methods
or 1 residue(s) of the ectodomain of the influenza
virus NA protein that are i medi ately adjacent to the
transnenbr ane domai n of the i-dfl-uenza virus NA
protein, and the ectodomain, or fragnent thereof, of
an infectious agent other thanl Cnl ufeiy ai c ie;
fMon protein can functionally replace the NA protein.

oy e - . o




i nfluenza virus such that the fusion protein can
functionally replace the HA protein. [00102] In
weenvassoenbodi ments, the at |east one fusi on PCDUSI0N6/045859
4 ii!“*l@ﬁhetlh B, he .i.nventi on
does Wﬁ%g@ n’% ré}wguﬂ%%s%d;%#%é%ed&e% Oromr?tl ¥°t%{n§5 are provided in
serdtoarSol.dgfous protein (e.g., conprises an antigenic
fragnent of the ectodomai n of a protein of a

het | t
Fur cher conpt i SR Ep Filicngl el COmariing the Ectodomain of
ect odomai n of 3 f B@tegé)éme.vvzfast& Disgpsestiansn .

[0RaeB] di ngiThe breseiiihvdnfioR BRI IFRRE $he ér%?ne%ﬁh%??%ﬁé‘ﬂaﬁ) fnfluenza
I he fusj onfgﬁpotel n.may conprise a fra
VERT 398 ke o PSR épmpnslnathq:@tcmdomgmxf‘sthe E]Napltolteim 8f Newcastle

LS t odo ft
D i PRt B MR Bog. MEERPES T cnspraomindiive the

Vigiose dtyaiviayl ipfloprzatvius typs dr atreﬂﬁ Heaah B erfbiftr &S 8!e0RS and
I n enbodi nents where the fusion

fect
I o O St ot et
a&cdf&éhé@ﬂ'ltﬁfthet 1H$eﬁ%flﬁ'(9§dlgéy&1?péﬂﬁrﬁ ol {Eui?i%t},nba?léf Q\ﬁﬂgg strains,

by the fusion protein usi on
Vf&mtsmrtmutws,fmuﬁegamwdl viitugesp featdoetamtsraha/oe ceeric APy Sghddred viruses.

Ne it bButolfH O R jo g e e o e i1,

Héﬁgrﬂéms)ng@ﬂmgN’qhe fusion proteins described in
Obé%‘ﬁ Section 5.1.1. In preferred enbodi nents, the
[ nbi nahie @é@ﬂlﬁé ngn@@hm)Vlslﬁmg chioctie |amaaanﬂuserﬁm o204, Rmprising

Sect
oA SRR SN ST Dt o iy
proteiuimsi tytoplasnre(CT) apll treddnhddib

agﬁaig ]i% of pktahem\e/(Rl\lesﬁ( Fuji] etraltz;elrﬁmg%%%tﬁalggg{:ﬁg%aanfmembrane

flugpea vigig %gg)_tg@mhergnéh@fusmn mbt;elmﬁlﬁﬁt,lonally replaces
thé/h‘h@l'l REMieRAViARA A z)}otelkﬂmh'? Wafcﬁh %élg a'n%%ﬁu gza v1rus serves as the

by reference herei Rt helt entiret
bpeldreeT Té’dbts engipedrad enexpoess bheirebgioeate! i ith irfon BOEhsRon protein in
ple{b?;rb?ﬂ%g‘ nd/ or nont nsI at.ed ﬁequences of segnents
VI'TUS PHiAR e Hré’te\}? r &he ingsionrofdhe EMnangsCT Hemains or

TNialokdabnef aaMihAlerizA fviu§ N2 nré : .
enbodi nents, the recombi %aheglygletgﬁe@?? g%épg%nltﬁﬁ%ﬁ fiysion protein

to H@PH@T%?I Eselihegitipe of thsiagian prfbteezasirate Stird TefcinidrCT hdnﬁams or TM

L300 kel 0 SSHRAED 408 R SRS e

pexmmtsr the |ﬁ.mm11 Moteinto iaeorbdratyieltolihk R HRI dﬁhé’ﬁw&rhﬁlﬂlﬂélza virus
ba rotein, 1 to 15, 1 to 10, 1 to 5, to 3,
OP%ue(s) of the ectodommin of the influenza virus NA

0qI28] €i n Lo
[ o aInsma an?gtﬁgﬁgg W%%ﬁ?ﬁﬂ%ﬁﬁ%wm oryyse in accordance with
thegnyension mayHe Qhuamcahsd detrived fregi the @uﬁlﬁsh%ﬂl Sed¥en®y @a%KIR\IA protein

fro fra he 5' non-cqdi ng region of the
{“Ffﬁi% mﬁ%’fﬁﬁ a‘ﬂé’r FPLEPG et niiank snig Y1A47 them KisaiorA/ Viet
NairAl 20302064H§5Nf), &¢hBanl Sinyuet 2@87\’7' FYny stra'irg\/&%u%le ea//?%nada/&

enetic" and bicistronic tec Ues na
(HoN 9 (FerBankeenitiyph Y0695, fremzsirairi Aldﬁcldﬂﬁiﬁfamﬂl/llﬂ)%(ﬁ6N2) GenBank

f f
ent3h BRSO B yfhi AR Btk Efbiswio S pSmaB M RN : o
GemBuaiﬂmnt@'D@@(ﬁMBﬂSfr@ﬁq séinl AchiREYBei lh%)%s @#@vzag (c5iain

ém ntl\lo 6,887,699, U S. Pa
empp eTﬂét ﬁtT M@ud §Tgmaysor dhalTM dmadabétite Mkion proteln correspond

to tﬁ@ @‘g’p ar§i7éT dSﬂ)i%?lSS%g tm]e]{h I he{ %?I% g%]q% &{_{%o&rrg%e éﬁ]@g influenza

reference in
virysrtharl the baclkbent avign h’ffmenm“vm fIﬁ’ atrep eﬁﬁoal%nfSUﬁieom and CT

protein into the open readlng frame of a necessary

protein of the virus and it3% Iop codon. The insertion

is flanked by an I RES and any untransl ated signa

sequences of the necessary protein in which it is

i nserted and nust not disrupt the open reading frane,




accordance with the nethods of the invention are
provided in Section 5.3, infra. [00105] Repl acenent of
wa2ngoessnry surface protein of the backbone VPETESIIN6/045859

A Rt roduct.i on. fm « -eeonbi nant segnent | to t
B da@m%%wﬁwmﬁ@%s iOULERgIeEH FRHEoPPILTe it 1 3nd &7 domains or
the PRI doRshif 8Pl Bflubio Vik ey thah Qn'Wvlad lﬁm%za 'vﬁué? %tﬁéf%rred

enbodi nents of the invention, attenuation of
emibpaimrants, therIM and GJedimaids sutbh T domaime)fctlm fmm@r@hemwrrespond

S east |nf |ous nd can
4 B ard BT AGFDY: B30 Bl g & aRpE s backbone. Ina
spesfid émn@hmem@ ThehddCT @bniaﬁmezifﬂleoffumbﬁfpﬁﬁ&m%rfeg@hd% the TM and
non- pat hogeni c. Such attenuated chineric viruses are

Cérs%%eqlaw he (VA pi@tein pf bylverrandWENGB. t he i nvent i on
ZBF' nt ITl?célljtarlﬁjémbédlﬂgmsnfhg%ﬁ@p&?elﬁfgrﬂgﬂlﬁgtthé ’@ansmembrane

to act as an
dd’llmelmnfransmﬂuemy vives NIAtmmeat, édo Eby', Bmylo;r&tth 6¢l1 kﬂlﬁ)\/moﬂ INimmediately

nd/or, _exemlifje er engi neerin
adifigend e OEW@@&%@&% voizn iflis N& Prcgj@ﬁeal@rt%@ getodomain
of @DV $N prot@Al fd é‘tﬁ‘)ttﬂe? Qpddifid é%ﬁb&ﬁﬁ%ﬁ@ﬁ ecfuﬁgh R)téiﬁ'cgmprlses the
sequence before the cl eavage site In
cytoplestuicSindreansmemiiane pmeiis 54 4y mﬂuSnzaBanaﬁﬁA Ildooteln 1 to 15,1 to 10,
79: 1

1968 P02 o Rl SR pesioiatn BF s Bhiina Jha ey Eniein that are

irhmediatle éadfeﬁf ) the r@EshIbrhi @8aif GP AR iBnza @ﬁfus NA protein, and
attenuated chineric avian influenza virus of

therpgtodoman lorIPIVsEN piotgin dﬁ@n@@ﬁpmegifwgndoqduﬂmt; tba fashon protein
| k
oSS AL e SR BB BNt o

its plvbalar heddyamdfth¢ btoddthaig efie ND'WEIN protéin. aht a@erpeeifie embodiments,
C,{Jul .ular interferon response. |In_anqther enbodj nent,

SIPR BFRISINSAMBRPSRERS EARRICHP I ORND &1 GIPRI4SIBIC ApHransmembrane
dbrﬁ vl
RARPRT ATNCHPIEHE 3R SRR O RAREAS QIrip s Mo, b fragment
thﬁtﬁOé tofiag Nehy grwteinrihas pheedésifd giemda head asdtheteotodiomiaiti sffa NDV HN
or .elimnate the ability of cellular proteases to
PO'8ye the protein into its active formand thereby
[ooagrce or AglanmitBdbevd i rbltsmiﬁg the/ ARG RN alvrhﬁﬁﬁﬂhéﬁza Yirus,
I n yet another enbodi men an attenuated chineric
“TayeTan ZensticV and bicisiruis teshniques Ay & usaskio pueduce sebimeric avian

GRRTRERBhbR ABS BH RE g for

demnsink obawinfinemiahgfusi 8ké, lé%‘lMSVPﬁtBﬁtﬁSo 16883, 6999U S Patent No.
635?332“(5 y_or when combined_to reduce or dimn

dett Urtegt Nopped 3 (3d agd 3.5 ated i 6 $201%7 e P@Cch afryehich is
hé%lg}dlntcbﬁﬁ)%ra@é/d B ﬁgﬁééqm@ e ﬁnre es can be determ ned

utilizing any ‘technique we nown in the art or
[09228]r i bed Thepesent iffventjon eltwmpggsiesl hudeﬁtldersemmw(z e , recombinant

B SE A OB RS 03| BP0 1
eMbddiERAtsCHB ré&nﬂﬁl%@%r%ts‘%@ﬁi ﬁ%r}ﬂicfe'l@éb?dsdﬁﬁ%lh?% fusion

herein or well-known in the art . g.,
PIVIOOKS dﬁépnl@ed(le Sgctlon hl &Emnpﬂe%% vand f’r’en@drpco:cauon signalsrwhich are

reﬁgﬁ%fo ﬂbr/ aj% 'B%iowgralisfchﬁ 0 | ”g%‘gtl]agg Rz\bgssfFujn etal.,2003,

Pioe. Nat]. AdndaSeit HSAOIN)@FBOOQWODG!ZKthaér6137@996M\ﬁ1fb1<5g'§%17 242-251,
relative humd .. Alternatively, the viruses can be

both gp wipheye irwoao@mt@d preferencestierelaiin theirpmiiretiesh 11s a preferred

bl LSO e R AT P o 5

ndnebding and/oVnontean€latedrseiengeseoffseghents Bf viingsen within the same viral type
Incorporated inits VirionP'[J) | 'qj" ii S C.ti
-'"p si iffeSion enconpasses t#e-engi neering of an
attenuated influenza virus such that a fusion protein
i s encoded by the genone and, when expressed, is
|ncorporated |nto t he V|r|on In other wor ds, the

S " S o T Y 1



speci fic enbodi nents, the attenuated virus is
i nfluenza A. In other enbodi nents, the attenuated
WO Ras64882 | nf |l uenza B. I n yet other enbodi I’rentBCT/UBTB)06/045859

T R A I G CTC

s@ﬁﬁ&’ft@@ﬂ%ﬁs@ﬂ' ﬂd&le‘i@@cldsr%%aﬁliﬁg fhel fAGLH 9€Otélﬂg HERRBEd i Section 5.1.3
subt ype HLON4, subtype subt ype HION/, subtype

CPIPNSs the @bnywdtmwgmn@'ﬁ bu jrflepia vils, NSurRYAetheNA Moding region

%E%Piéﬁimﬁﬁo %T %@#W‘i"%lni%he i\ﬁagpﬁe n Cfﬁ»h%ﬁ 140, p0y b9 5 1103,
2HkANdsidsa(bf ofitke EttddNmais BPiREIh2NGirusNRLt BRIt thdNge immediately

subtype HL3N3, subtype H13N6, subtype HL3N7, subtype
alipaqe to thedrapsmenbrans domain ofifee milrgza Wivs N erataige untranslated

R PG o AR SRR Y B A .

asulhtg/s@eclﬂz N bodinnt perebRhBinastisbyipet dddigbisess GbtoyPeorder, the 3°

ngy mdy'}geru oL p téﬁmmg (g% BPQB@M%@KI@SCIE%EN%’&? ﬁgcoding amino acid

& \!
ré‘@d\ﬁs 153%199 uéﬁ&@desﬁb‘ﬂ&&%z NA % ggﬂﬁ M\E’cﬁedfﬁlé?g%cgdlng amino acid

TMCN@S SQMM&QMNW Bt Ut yroteiiag seguentigiporHdd®ns, 157 nucleotides of

tﬁ%“ﬁ@wg@b%’\%gs ﬁ,ﬁé’cg% ng, apé%%ev?’ g%g Subt YBfthe WSN vRNA

(mbﬁd&ﬁld@@h&ee%yme H5I\I9 subt ype H6N1, subtype
sub e HEN3, subtype H6N4 subt pe HA6N5,

QI8 pe lacgmmtyﬁéhmmmrot@mfyb ne WifllyeRageyirus or

B BB A e i

chiahddic \Sﬂisl zyep etheléhNhereutiiuy pell EBNMit nﬁpﬁlte,dnepllr&bﬁn relative to wild type.
subt '6'9 subt ype HIN2, subtype subt ypebs
I porfaih embediiisfy |ty @@WIOHS%FEFW%%O e clarneglﬁm%és desired such
HifEhdl r ai r
T e
Oﬁmmatesbwmmrs,ﬁ&baéﬂm i sUFAIn2@0 kevelstof dnfaction that are non-pathogenic.

SH R SRR F RG] S Rersiiafil oRier B8 pEROTmGl Y the invention
vBRRGK eHe/ v3is 99adrsinistdred Wﬂiﬁfé‘éf U830 adt ds@inTmmunogen, e.g., a live

Bangkok/ 54/ 99, strain Barcelona/2 15/03, strain
VBRAIS. nEelviBysgHmay pe aﬁwug@id gy metagdigiovar ingheart and/or exemphﬁed

BB, 00 g B P13l BLBEASY e g o
nﬁﬁlziﬁ?@ﬁan ustlfeépolbeabghmm adkd Mﬁéﬂ&%fors ttltteactl@avagé gkt t$/HA

109/ 2002, strain Belg
PERLFiGi(eae G- Ratont e 5, @855/-1&» H- SB&’ﬁF?PEL%TO @éé%%ﬁ Lietal.,]. Infect. Dis.

LB TESATTS Ay RG) M Ru BRI bnerp i entiety),
[Qﬁlﬂﬂ] n Budmose émbedimsit] 61 8fenuated @himdBicenvia iAflnesziawirs of the
strai n Canadal/ 464/,2001, strai.n Calgg al 4 cg/ 002,

I%VFP%?IhC‘tﬁ%%r&%‘}F 365P9B° capPiing tiwiaion i fhy Y9! sens ofjthe avian
iffiRhiH BRROO® visilsh FhidhChkRAiHh 83 infhdn2h Riruses to diminishes the
Chongql ng/ 3/ 2000, strain clinical isolate SAl

hikiz ofthe NSO (eene prodaichto@ntagpuizé a icelbilat integfarap response. In another
raﬁ PP 83 enutd Qe i finep 4 R P <ayegtion comprises o
gélinhd G MesA2E Baitatibhrifithe KAiggheaf the %Oiaﬁﬁleﬂlﬁﬁlza E&bkbone virus, which
Ph| [ pp| nes/ 2002), strain_clinical isolate

I otlass fnflyepza wirysss fp diminiples|or iefwinates tmbmy of cellular

E T e e —

inthia¢d Ausdh200 2nfestivigyi. Angki anodelr embodiaient, A28 enuated chimeric avian
Thai | and/ 2002, strain clinical isolate SA38

Phi | i ppi nes/ 2002, strain clinié@al isolate SA39

Thai | and/ 2002, strain clinical isolate SA99

Phi | i ppi nes/ 2002, strain CNIC/ 27/2001, strain

CoI or ado/ 2597/ 2004 st ral n Cor doba/ VA4 18/ 99, strain

o N A ~ NN s o I L Y. Y. ..



Har bi n/ 07/ 94, strain Hawaii/ 10/2001, strain Hawaii/1
990/ 2004, strain Hawaii/3 8/2001, strain
woHawaioe4802 2001, strain Hebei/19/94, strain HebeCT/BSD4§/045859

win§psbbBa GRS Rom GRS sooa IS Aopitign in both the HA

gKeNEHdINST 28 1of tBd AAhM infREBEzHABREcheIRrud/ WRIBR aredonin other
_Hong Kong/ 1434/ 2002, strain Hong Kong/147/99, strain

iMbregzKvinged toogihgo sepgrately or Whey cobiged teriaes orgdiminish viral activity.

; rain. . Kong/ rain .
T MM e S himad Bl Re SR SRR (B pierminea
uKiivigh Ah B BchsiuaivellHausindn it ftlor debéribed Hopdis t(e1a!, heBagglutination
strain Houston/2/96 5 strain Hunan/4/72, strain .
P3PS AEBYS. SE8 MTRctinus dases SBH) A otissue eyliyra infectious doses
B
wWedennwi2a4h 006, g str GE calisaNR3GK Lol O@, g. sinfMEN, 10% v/v fetal calf

SRS M
eldeRmiica®hicked 8dus (8lsf,3h B sﬂéﬁﬁ%%ér?e%@&gf &5 7°8tWid B5% relative

Khazkov/ 224/ 91, "strain Kobe/1/2002, strain, strain
haiditn/ Alegratvelysthe aimsdsazi be prapagated insdells (eg) GBF cells, MDCK

] iL.nagrad/.1 29/ 9 strain_Ljssapon/ ) . .

o4 i) pRAIERRL rathiee & 1R b BETEE7 068 mppimymgiom.

Lyon/ 1271/ 96, strain Ml aysi a/ 83077/2001, strain

Mapus® 1/ ThimeiicNowdsBile Dideadd Wiras 595/ 99, strain

r Land/ /01, strain Menphis/1/01, strain )

l‘i@ﬁ% i s/ 12P§ PRt IBYFULOR CRYERAGEGS /Ao eemasyne of pr Nyweastle Disease
Whe/(93Y) stk eHaPatMehR 084 fisoh préfelrais Bnddded lf)é'?fhe_lgén%gle and, when

strain Moscow 3/03, strain Nagoya/20/99, sfrain
expragsiarg imcograted idd thenadovi AeNDOWPedr skeindhai can be engineered to

VL4l , r.ai n Nepraska/ 2/ Q1 tral ..
RB A iRl B b 18 hERRER R0 Blar o B SRR viriqn ag be selected
abuwsedan kécbr0e witht theidveMidy #H8lu8fhg, Biitmdk Amited to, naturally occurring

Ni .ngxi a/ 45/ 83, strain Norway/1/84, strain ) .
SEfHah/VEEAYS POBYENtSS PFREAEENIZERKEYSES.05TRorrants addergenetically engineered

¥ s e
T e T
sidcifad emiRatiment2 G Vs o geuetieally éigddectdddnik, Fob exdniple, as described
hErR it LR GRS Gf irr%'o% Mo 'Eﬁiﬁgﬂﬁ@ﬁ@é&éﬁ%ﬂhﬁk&%&% which the
cIHeRRGI14 BPIAT protdiRivis gﬂf‘é@@& {ilthQhe cShthidl SR to{Rtra arginine

strain Saga/S 172/ 99, rain Seoul /1 3/95, strain
reSstygs./aBp g the nrudam cBavaggdita ¢d 7¢ 8ivatedrhyi ubi Ghtmngliaxpeesed

1/2002 train.Shiga/ T30/.98, strain.Sichuan/3.79/.99,. }
PR Oreps, Bl 357 B SRRtk e Ry B9 Ay of e ivention
Neh!lahifinSeeaiplos 67 WDO/sIhicis iadibd uSW inZeEbransteSith dHbthods of the

strai n Tai wan/ 0409/ 00, strain Tai wan/ 0722/ 02, strain

inygpigihinotrdy Bl baBota, ¥6P A METRhaad F48ED2 Ingtspegific embodiment, the

oA NISY Sr pDN At PSR St SR orol gntaining he
ed:\j}EEdiRhéi? @5()318 MflushzalA pfﬁtetr? gﬂ aéﬂegggfoé&%mpisd inaicBordance with this
enna/ 1 ,.Strain Wihan 5 , Strain
RADHEDHS Inflenzy HA graiviis 3 2 prgwrafrﬂm\taﬂﬁa&@ &h31
3’ S i . . i . .
RSk 15 SepiarRIRAY BN b Rl SN ympyigye ot east one
fustangirateffolkayingPécddionmin D on iR sheapf, 2 A P8EGdin of an infectious

I nflenza C ain Aichi/1/81, strajin,An bor/ 1/ 50,
o} alfF R g N Y rotefn S heatputaige 2 Ty it bttdembrate (1)
d&mgina bflABehseriial MOV SyREeESIel?, TR prdkdht invention also provides a chimeric
Hi r oshi ma/ 246/ 2000, strain Hiroshi ma/ 252/ 2000, strain
Hyogo/ 1/ 83, strain Johannesburg/GG, strain
Kanagawa/ 1/ 76, strain Kyoto/ 1A¥9, strain
M ssi ssippi /80, strain Myagi/ 1/ 97, strain
M yagi / 5/ 2000, strain Myagi/9/96, strain Nara/2/85,
strain' ' , strain Saitama/3/2000) , strain
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gene with a nutation at the N-term nus. In another
enbodi nent, an attenuated influenza virus (the
Warghtab2 vi rus) conprises a genone havi ng an Paif/USmNees5859

R b TS BOH praseio b e R I oh S EVFA Serotred TM
d@ﬁfaﬁmfaA pr¥teitisd anbiﬁfe‘étlbﬁk %%ﬁ%tﬂ@ﬁﬁ& YINDYV gﬁéobnxﬁfe?rgaﬁ@me CT of an

conpri ses a genone having a nmutation in nza
esdential NSV giyevprateisu(The presemt inveandbe further porvédestai ohimeric NDV,
, c%@pﬁégfg G stfo% Bro?%% ﬁg\gggz Q}@ g,%)S legragra E% 't gdf %Cb(}?f]fglalﬂ of a protein
of 2Rinfdctfous gdht othdPthai INDYMycopfrein 180a 125 domhfillef 2h@Rsential

170 or 175 amino acid residues fromthe G tcgzrm nus of
N gliseproteinl bt other wrdbethmb%V Birysysprvesss fheg bagihopg( that is

RSPy 08By SR 0 408 ARG B n e
TiMikhdien€d deintaitss oftahesseatigNBV g&ydotp&)temﬁﬁ thel fidsion protein permits the

accordance with the in entLon co e eno .
fI‘FéQfI Prgtedn IRAPSPIPETLS oy C VIR I \?  LhQEM CT domains of the

SSHbiotehg rdad cenelsgIoﬁa kPO &fd@vkd %hﬁ&yquﬁé/ th&SIIMAS the fusion
except am nd acid residues 1-126, amno acid residues
plotdiR Qo irmoiposate ditd theessndmeﬁth@-l\ﬂn‘ﬁ Jbaclione. aci d resi dues

0, a noaC|drS|de anj aci d si.dues )
1901531 ° e M O o Risals e gt AP b THRf el R BEISR protein
can on@ﬂa e a4 laﬂd/bﬁSleéﬁﬁmi‘s of QUiffeehiNgpai6i fraiesf KPB8Sthan the

am no acid residues 1-73, am no acid residues

backbene N Vrolnpreferied smbgdisnentss thesk M fos C&E@Qinfﬁﬁ% phithe §usion
1.
o ppt ol o RSN hEP T B0 BENDY BadkBERE”

[60134F of tIihe NIDV @Mommﬁeﬁ tvEERapr S@W@lﬁ@@tﬁttlﬁs Nfisin protein

tion in the NS e of the influenza virus
0553?&@6{%@% PRI dapg(HN), ibpih qfayhieh cippriss ayaienlasmgic domain,
a%ﬁﬁ&ﬁbﬁﬁe aoﬁlﬁfnl A ah ebfUEMERT %cBﬁﬁlﬁ’@g%ﬁ ceftifl RIS, the TM
the attenuated virus, at a nultiplici f infection
afdvx CTalonimétseddlne ﬁs@ﬁ@ﬁotamcbo&eﬁ}ﬁ)hd 1@ t1@0IMaand/o® X1 domains of either
OF01 tand Oﬁ@é{N r tO 1fan or a MJ of 0.0005,
PBrET Y PEEHLI a8 1Y 0. 05, 0.1, 0.5, 1.0, 1.5,
[00185] 2. 5, TeOM an@CTAdo%an{’s GENDVE arkl IEIN ﬁ?étefhs(&re dtRicturally distinct

grow to titers between approximtely 1

ipihet g |dﬁmamsquggatﬁ@ hicthe &pisrroinupraf deyF motem and the N-terminus of the
I
g{ogéfll Ebgrjlegorggvgeglld%mggﬁ%g%% I;un%‘i‘f%%(tg n toi)a e%l%lneered into the NDV,

tmpmemamﬁtoe ke e%fbdbﬁiadl ofapp trd¥dtivast e emt ﬂo Ibleused to the TM and/or CT
approximately 10 fo approxi mat e
demang of N&?‘ég cspm%ﬁnawﬂbgwl% merfﬁkegvgn qf Ih@ Tz% BRYQT fratdempins.
d, I
QIS5 marey BB mbnk ALY LA BN pfotofil dfthe chimerio NDV
c«atppmm ithea T el (jorﬂaln and Bto 45, 15t 16, 1 79 5.8] to1N) 2 ok, inhedi@8ly adjacent
5, 50,. 55, 60, 0, 75,.80, 85, 90, 95 |
rSRlug Bt 6 RHBHAR (AR AERRANTPY. &Iw@rthm Heh S%mRleajg a specifi
elln'Bo&'lﬁIelrlf3 thefulion pr&tbinTofpridtd e traHQﬁ@ﬁbraﬁ@&@mﬁﬁr& 'aﬁ ?\IDV F protein,
hor'se, or avian ori gin (e.g., -2, A549

1 mgﬁ nk IDaMb)l tean! toe3,Ri Qidelwmﬁllfhtsl}'(aﬁdimt residwsi($)oif élme ectodomam of

r.ob a det e e 4
thf'ﬁlgwt g%}% a.r@%]{m ecgo%g%)% , 0% rtagmgn%tﬁ;/rg P 8?88 11%%0’[10&15 a%é/nt other
tHan NDV8uclthal the dasion Posdin tatl RatlicHallWhE ade th® agrtied of F protein. In
under the sanme conditions. The titers of attenuated

angiberpeafie prbodintent; dhe Bisipn pielein comprises e cxioniasidr and

k in.tRe
tr eggl(l:érx&%%ge ﬁ&}{aellhﬁgf‘{'NWF\ﬂEAtém f‘ﬁ%"?s 1Mol Ig,nl chS g al%s 2orl
repldag@e obds@ywdomgn dftliceNDVOR @rcdemelsat(aﬂ ﬁﬁﬁédlaiblyszﬁlyment to the
culture infectious doses (TCID50), etc.) and the
viruses can be propagated undéP-conditions descri bed
herein or well-known in the art (e.g., in CEF cells,
MDCK cells (e.g., in MEM 10%v/v fetal calf serum
(FCS) 1% pem CI I li n/ streptonym n at 37OC | na 5%CO
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In a specific enbodi nent, an attenuated influenza
virus (the parental virus) used in accordance with the
W(i)mﬂemMstm corrprl ses a genorre haV| ng a nut at i oPCT/OS100€045859
. t fHI

BB I T prcirie, 2ndfop e rdipement thereof, of
athYfEbt[tﬁ}s akéht&fﬂl%r'ﬁ%n 9DORLIRAE the@lsigh foﬁﬁéiﬁtc%gﬁmcuonally replace the

i nfluenza virus of the invention conprises a genone
Fauaisin. #@O@eﬁmeatﬂcmmqulmm, thiafupéoneprofein tranpmdel thertrmsmembrane

it g e R Ao -

résidue(s) 0§ thvaictodenfat off the NP BMNhrlogeid,hd Ahd &i%tﬁﬁﬁi‘n or fragment
multiplicity. of ectlon( ) of bet ween

: t.
R5istiosf ialestOwIALeD Gber BNDNORIChOND heniaeion arsicarcap fpcionaly
r??%g%h% ﬁfilcﬁ%&/é} H%If pggte%p ghr‘l aBthgp%%glfg fg'%]odgg%nq the Busmn Protein
camprises the cﬁolﬂasmmc a8d @ransmergrane daméing ef s NEEW\HN\protem 1to 15,1

tQ E(gr OXI P gesgjglﬁ{sg Qf ﬁg{egt:o Otéglcl)’lf%ﬁllépdNDV HN protein that are

1rﬁﬁl@dﬁt@l}”9dj @ée)ﬁt '?eothb aARRSIBhABI Ghdin %@ t}fequ]gV N protein, and the
approximately 40 to approximately
eeipermsinnen isagment theregfpofeniinferidus agaltfomlha;d than NDV such that the fusion

ly 5 fold, t el
o TR GRG0, 0 e
[61BTPxi Maletartadn émbddmﬁmgrmquw ﬁ{rfécé. Ety@%@g&q@gu emm@ bYF protein)

2 fold, or apprOX| mately 1
isggplagasl bysasfustan praisin that sunghesetbe regglredsﬁmca@sn(sw the?BIDV
gll%g? Iﬁ%llnnz N Va}crggrggﬁce]\%{)l‘ll fh%gederlll%/éﬁﬁleﬁtp,ﬁge %&8%(‘)’1\%11%% o%ﬁge@gon protein

myust he setctedrse thatogwilhaupsly, th@reqaltediﬁlrmﬁblmsﬁoﬁtﬁe €placed NDV
MVadi n- by cani he kidney cells

2. .AB49, = 293
ﬁ)&f%elrb nethetiE 0@%‘?@% ﬂfq PIGBIPEAIEIR 1§ exnressed ard incorporated into
tlﬁﬁ/‘hﬁ’dﬂ"bﬂﬁgm'ir?%ddiﬁér?ioyth@ne{tﬁze%@Dv%é&acegglggg}%otgﬁ%S 3

days, or 2,
(09838 i nf eb ¢asiainwrabodimeptaghe eldeaﬂh dae fitsion prawm of the chimeric NDV
ation

The., HA rot |n compr | SUC
oSO DA RS RBPT Bhotin e5.
cqmapsrﬁaé ah alirﬂ’geﬁ[d}?@iﬁlent of fhe ectodbinaifiaiRBleBSof Ahet&Hlogous infectious

glnst the w | dt HA protein will ‘cross react wth
agefib: gk mER AT MAY pP Ev)g‘é‘ihﬁr E@HEPIiAE et inptedfragmendd eftie ectodomain of a

neﬁlﬁhl’glevvl W‘ I‘@%%kﬁg‘%?o COM&ﬁrﬁe qtewfaen resn(%lg %Flitg’n 5%?‘3”83%%}11 of the

fugtoh grotyimenaynédmienisea frignuses! tharclodomieinasfai prédin of a heterologous
pe well known in the art or

; ti.lizi ng ﬁlréy technt@g
1 8&8‘:‘% et ¢ emhodynents, thegstndemainel the fypdopuprotein may comprise
fr RO BSHRY Siati ROk s Sagglty%%ﬁ%ggéﬁsa e]%ljgjte% % 8 h thl%%fg%us infectious

culture infectious do

agent LIS@leQdImMS wh@pa@aﬁenbnqmdem repiachstam&s&ndelsm&fab@Qlcoproteln
F cells,

T TN T
fuélEﬁlﬁ}otelia%lm BkIgibit hhd?un@ﬁdnﬁﬁiqufﬁé SurBilee %E@Sbl‘ofblﬁtﬁ_%%t %erlacmg

hum di fied i hcubator) or enbryonated chi'cken e
(09839 | i nPravisied thag ther fasion presein dﬂS%\lfOGQ ﬁﬂh\m $d¢t155 %2 is not required

to I’?[JIQJG t}{? ﬁg'llél{lllp]rg 8£¥ %ece?alarr)gwra tékﬁ%g%qt?l A %g%lng) nhe i%slon
prefem may batespord @y @Vise defivedfroiitah %te%logﬁfsumleaﬂ@ fRfding, but not

.{e.g0., TPCK trypsin) nediuym %00112 I n anot her
lr@ﬁ%ﬂag Haniplectinls ageptaniieer Goslndingevizal, hctenial gnduearasitic infectious

r \;
e ARl LR QSRS et ARG AR Yo et
antigengend/oo fliscare antigénsene probilel oSectionrsids itfat
di m ni shes or elimnates the ability of cellular
proteases to cleave the protd€ilninto its active form
and (ii) a mutation in the NSI gene that results in an
inmpaired ability of the virus to antagom ze the
ceIIuI ar |nterferon response. Ian v h Ma I & Mt i

s o . " o o




conprising at | east one fusion protein having an
ectodomain (ED), or fragnent therof, of an infectious
wagenoeasvher than an influenza virus and the PCT/US2006/045859

- Rydenlasm.c (Gl .and.transmenbr ane (.TM..donai ns or the
e S R R o R s b P Sl g the
fgione piekepiederib¥aan ehif SERRNS.2.| BAPbcifd @mbeanRhtd)h Ahublebtide
functionally replaces at | east one essential influenza

scduenee emyie? BYdeia acidp caedding ok, seqirncetfoawed byithe gene end,
iﬁt@lfckslt’t%ﬂi%%é%{eéﬁcze glﬁr Vg g?% sttgx? squgxgclébo?%e tqu%%ig'oi N]?%,r{followed, by

engl neere X 8ss I nNcor atée 1 n
theh® aitrahsiasd repivn dndSORE of GRAIEA ProtéinlfELANDI  an

sential _influenza virus glycoprotejn. The inclusion
PR TR testednbackmos, R AEuRRRTNBY Uad imaqcasisaee with the
VI i r ina. t i . I
itWehHsn HeXEORMLEAR sEfs cﬁsﬂ&oﬂ% He. ﬁogéﬁfaéﬁfsglgﬁfé@lg&cagy exhibit low

i nfluenza virus glycoprotein tunction
vithlsnéeiei aspmpromagicrinfection insavians, 4 g1ssteain Bil péteiim L hSota or strain Met95.

THREGBROZAS PR Taes Vi bt BeblioRare STy Mar 4. /097 or

FuBIE9 bHNDONstRY BhihadV8be&LMbETRABY obRetRIre8inBiRA ML ing methods
fromany influenza virus that permts the fusion

kpown & tewd dr ssernplified ker¢int &n o beecifio ¢mbpdifenththe invention

tnf | My a . [0011 In . .
o P TR Wy BRSSPI OB e gy o
athheeleavaye sitheo bRl inbrepsetfugd ganicicti €ig Odh dpRcifid@xdMpRA accordance
?l_orral ng or_the TM domain of a different type, _
WéiT}B ppevegHon,themedgied; nprotrihgommrises tvd kmthrascinyae Reigmeutations at
t 1l Nl [ i .
8 U AR S LB SRR L kb0 s
ingroduetion aformetgptide sequendeeentddiagd f@STorpuwedin énto thet el gdome may

omajn o n influenza viyus of a, species other than .
PR ekehE snuilbabers iR BindioiRaste) e shametodes wil
cRHIBR dhpRAYdSeplidaiod Mian & Hild t9pea.“ Inl cegthﬂnfe_nﬂ\ﬂotdirhelitﬁ éf f_l?_i%linvention,

protein correspond to the TM and CT domai ns or
atiawation, of further attermation. e thendhimenie wirvd is desitedckiblotiat the chimeric

I i..nenbedi.nent s, the,. TM and, onpai ns
ik, B 15 hOLALTTRBLTEHT e 1 THs Py B d8ferate Low
tittembultingin @ibthgtaldeveiofihRtebmthar ard hohdatiogbit.N SQEh Aftnuated

i.nfluenza virus. Since the CT domain of HA or

. 2 : ] . may _
chigierip yirHees s aspgcipdy syitrddepunbadimants pf thednyengiog rvherein the virus is
: he s VT r , 1 N:SOPE. . .
BT e i et Ul gk e LGP Peine. The viruses
mep bt aitenuatddybyt dny nidthokbkmivn mfthétdtor NA. [ 00116] The TM
and CT domai ns of influenza virus HA and NA proteins
are ructural ly . distinct in that, the dopmins are
I ocas'té;d af\nfigensthat may heengineered info the chimerig pruses of the
N-term nyg“’SPt‘?'he NA protein. Apart fromthe differing
[0o14ZNt at | BPacRbrdah& WHR tHRARRIESN a[hg_?_ﬁ?é?ol%%&%srn&fecule can be
surface gl%coprotel n, the HA and structural domal ns
engiectshipta the vires bapkkersie elicit fe iremues résporiseric siidmadledue. In a

. their .rel ative. pl acene Wi thin a. . .
seRERER Rl alF e B kb e R F fhaglitagcipted with any disease
thbtisicapabiy off eicttidghnithn@i@iregehedmhnbOeldifectdéd RPMANEN and/or
. influenza virus, the orjentation of the ectodomain, or
influgnzgeiitus bagcbgne. Bra sneeificpmhodinagn, the entigands palycapeiein. In
: : I I I . ,
oo D reT M B AT M En 1 Wip gt SPRR Doy 3Potaging g essenta
glyEoproteinTaf aannflihza viras asl/arNDNe [H bpetdfiaembodif@t/ihe Batigen
i.ntain viral c etence, where a surface .
XS} S BR a0 e BARE BTN (6. FRFRICR Gdne 4 figogshickestidties. In
seVdchiHs t 1 BECKPERPLD SGhr i . | i
enbo%iﬂr?'eﬁril{a g%; the i ne\?%ne?'iy E)Hr?%%lggﬁ gﬁqonrg{n?%ﬁ)gﬁfé%ﬁ]%t e tide
i nfl uenza virus conprises a fékion protein that
exhi bits neuram ni dase activity. In another enbodi nment
of the invention, the chineric attenuated influenza
virus conprises a fusion protein that exhibits
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[00118] In certain enbodi nents, the at |east one
fusion protein of the chineric attenuated influenza
Wa 2000864802 t he invention does not conprise the PONPEEOE045859

ect odo n of .a o ibl [
Iellgme; %@mae&éﬁ&@%’:@ S:toé&’{‘ Wﬁﬁﬁ&}ﬁaﬂa@ ﬁélaturgﬂy anchored

vRGEORans 'téh‘rf?ﬁusath@ ¥ ahd caf dcﬁ‘natiﬁst &18é PYPHSmAIRITELEIQH Bngineering

agent), and may or may not further conprise one or
thedngioh peogera il cofrespond bathe ddvirand CdTdomaiag onthe EdEdomainlofa

oG SRR RN SR, Bl S P NG, o by

ahdHREHIBAA it§ bmlhteteRBin0s| @A theQl pivtdih OF &iffuehfa & the HN protein of NDV.
het er ol ogous i nfectious agent. In other enbodinments

[@0443kct odéthaswceﬁc %m@dﬂmgmoﬁ viselngeen ivepsiiserse infe a NDV or
{
Hgfru% rotern o?k@o%%e er o tlﬁﬁclﬁis E ﬁ? %cdtf?’gﬁgé%g {l%ﬁrc]l 0 aﬁﬁ]&ns from
a@aﬂoodidae(u &, whastnderohizud atﬁi a)zriadanﬁ)\tlmsm hemmbm:ldae @L’g herpes simplex
essential surface g rote| t he nction
VERt Q@aoe@syeﬂsai aﬂr@ﬁ% %’&1515‘11% % SRS FWéPq%W%G Epstein-Barr
?ﬁ@@ﬁﬁ[‘?é H¥8 'am? E‘ﬁoﬁﬁéé&il@ﬁn&'} %\ﬁ'vﬁlldgy 84 g SIS, érﬁ?&obactema phase
unctlon ity of the Surface glycoprotein that it iIs
M3 Helewigus)] p)ﬁwnrﬁlae The , dardofomxairmaef pardpexiirgs, emipoxvirus,

S _Se
el S DG R B QPP G PO SiFeS aBF Srigmppoypirinas

psﬁoazqvﬁialbe ther ﬁ&?omaxfmﬁ int PhEEbAVIFUD IRRAM (Ve &l (B,
viral, bacteria parasitic |nfect|ous agents) .
PMERYKPYIFYS, neyamiampacdrustl, mebBliviruss sagesasles virus), rubulavirus (e.g.,

iS00, Bhin McinR8X) otab By Bltnde Aepik Dl Qymtial virus),

hemap kdspratotsheyneytiad Srtmsmmmetaﬁmmmmmh s g 1a~tuan pheurdovims and
10, 1 to 5, 1to0.3,.2 or diately 1lacent
hpRap MFEAPESIBPVIFYsY; 8&996’&8%‘@?1 %mer@gg‘ew BPVirgs heratovdrus (e.g.,
t
hifht B QU AREOLE Lidid 8 AREBIb Ful e itRO o e | fhorcovius,
odnvmn;l; Fateving, eypousudlfijiviros, qthor@vums kBd otyzawirag), retrovigidae (e.g.,

or 1 inmedi at nt .residue .
YD OO TP A PO NS Btigh e Sofgtroviruses
}Iﬂé‘?) REFRHQTBIdp, BL VIHBOTEBHo¢NREE Mntivals 8. iInhRatimdHodeficiency
agent other ‘than influenza virus such that the fusion

Vot ehdhheman fmm@nfp@ﬁalenyy view heg t HEV gnheD)i spumeyirng, flaviviridae
(% 8%@)&’(1& gn nr%ng n%{,l?] gﬁlgs;; ;Vg% Ia\lzlﬁe'nQIgr% ng@éadngxnﬁdéﬁﬁ aﬁ rhepatl’us B
vitagipiogaviditaa(e. g. Mdlplusiiag (vg.[ iadiiévipns) taad mubitirts)(ekd, rubella virus)),
to 10,. 1 to 5 1 to.3, 2 or, 1 residue(s) of Elhe )
@@d@ﬂaﬁﬁ@ - &f vasieuloviFp, BTS2 HIs FRheMeroirs: Sfterhabdavings.cand
a gggm
e ﬁ% Slkerﬁs agﬂ\??“?‘ﬁfs}a%@ﬁi E‘ ‘?eerfagﬁ‘ﬁks F\%H]?Le ecto onngl?nﬁ]’ﬁglus virus, Ippy

virng g s viewsyodnd coforaniridaé ¢rg.j corenavgies b.nabtd]&Vll’lISDlahl a specific

fl.uenza virus such e n
erinitTegh e el epfirnos H1G suad ot Erd RBY L Esaplin, RSV 6
oBRBAIE NhfludbD] virdS hQRaRRE InQIRE lvﬁﬁsﬁhérﬂ@ggluumn HTLV tax,
transnenbrane domai n or cytoplasm c and transnmenbrane

heipansimplex vias gipopraseini(ag., eBegC o) aadeEs vahrpativigd swrface antlgen

h f
B B AR Bl R B o Pl B, o v

ahiti®naohot @ 418Mni caftGiglentHodind@Rs) theDdife antifearis ki&ﬁ‘i'ddleﬁidrﬁa
virus such that the fusion prote| n _can functionall

par@myes@@rw dnfotfestalismagve s aqhmeétSnthe |v|1rab¢n$ta% As not dérived from
Dbl TRAHAR Rhbolififerte! Bl kR RS2 s BQIRNIARR hblign
fane onaln nfluenz Vi rus prote
pdratnﬂui:ﬁza dirdsayfd], hlintad paraidflitenz8yirds gpesl3, iarRied DaﬁehySendai virus
adj acent residue(s) of the ectodomain of the influenza
virus HA protein, and the ectédemain, or fragnent
thereof, of an infectious agent other thanl | ri | i c
ii ilon protein can functionally replace the function
of HA proteln In another speC|f|c enbodlnent t he
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or strain as the backbone attenuated influenza virus.
In specific enbodi nents, the reconbi nant segnents
W(Emﬁm)&@&z nucl ei c aC| ds encodi ng the fusion erE"B’USTB)06/045859

| at.co rise .t
PR GREE el BRoRRaRs. Ml Rdb 0T bt R S RgAm oy
peadifignsLgnatypol fp%@ziiﬂfl‘ﬁﬂnﬂﬂvir@s 1tybe3CéF RsvcbﬂEMn@l ge@dam $1rus In
of . the NA protein, 1 to 15, 1 to0 to 5, 3,
spfcific ﬁ‘afé‘?ﬁ(b@é{l’?éa the fvirup, backbensde ﬁaulmﬂ@m@ yigus and th@ nlztwen engmeered
i s Bl 1y TR B0 AESR dhte
embothmamis thvevimstbaekivhna s NDY adshobntide chbinpéred &itd the NDV

fra d the 5 non-coding region of the NA
b@%%ﬂ 1ot nﬁgﬁﬁagﬁﬁﬁhlnents t he reconbi nant segnents
[60IFR] | S MHGh&h& éi‘x‘i’ddéllﬁn@rﬁ Cé)Eialﬁ%lai BRideHTL 90 bRGLLA pét protein or

described in Section 5. conpr I se°the conp
pratedtive dohgdnrasseniated a@thEﬁmd blabitene)otﬁ engiheaed Mo pND‘é ioninfluenza virus

b&{i&%érrlcg a][%&glgmft It S S&Wi nt e%gl}]ilcﬁd&a&uﬁ%ns(fforghactena of the
Agibspivilddig Garhily, |Ai6§}ﬁﬁlmm rféiﬁﬂ}é Az@ﬁb%&&@rc&@&‘eefa!nﬁiy, ¥reroidaceae
bicistroni¢c techniques ma e used to produceé a

femilsdiarionelin FR%WﬁﬂBdﬁllpu@f i éﬁpﬂy,ﬁm@%@c@w spenies, Bhbnydia species
(%Esgg%@&g{]%%gﬁzgg%) %L&ﬁ%}?fﬁ a%}terr})fblgfi’lfgrgélqarg:” a;rlflug¥ ?ea% Citrobacter
spemfds;ﬂédw&rdmellmﬁnt@ebacte @rogedeS Erivedi@ BpecNR, FRciDithBARIi, Hafnia

. S. 1 4 P 4 7
sBsiFs K0S Pl SiFcieRoMOBiana s9Paiss. HsateHs syIeaHs dhovidencia, Sabmonella
sﬂb@fe@ Wer#ﬁ%&%‘é&teﬁﬁ By Sﬁ%&ﬁ& ﬁ&%@mg chllrIdf“he ulfxﬁi yHaerrhophzlus

limting exanples of eterooousnDec
"ﬁlye@ﬂaseﬁs@bammg@as fami:ly ngmrcfemlly,e&gfmmﬂnme famlly, Listeria

u ent t e used in rdance
steRisS, e AP R tae gy B eahinR i fe oMb s e angr aligicgloss),
Neissetidcabe RaQlye Ot8dnadpRilRhréii§ dPhieH804 00 fammidy, Pn@&ﬁz@coccus

5.1.3 Chinmeric Avian Influenza Viruses Conprising t
stesies oAt etasspeciepRpizobiarane Samilpipastie fmd}e,a%mosomaceae

P npasses t
Rt T B e R e
StapBylacocpnOp)eb gereS)YSireplob@ cih@. & CStﬁla@@d‘E@bd‘us%teﬁ'hﬁlzﬁﬁ’treptococcus
rot ei H§Of Newcast| e Di sease virus is encoded by the
é@ﬁ%ﬁ‘@ HEPTOGRESHS @REHEA D, Vampiravélesr igelicapaeten fansly, Kersinia family,
BYTHLBir ARV Aok Ry yPRERYyY T US Lype or strain that
can be engineered to expr esq and i ncor porate the
[Oﬂﬂlﬁlon pr bt @her dnhalithbres, aviratectivef dntigaz assotiniedwitdeapdiasite (e.g. a

| ectied and used. in ordance wi,th_t i nv t|on )
PR RGBT 0 F NI BHOR B A RFFpoBE. Gy Pgeen associated
wih bafiSite YAprotdtiSe QiitidtHLAR hirasifRf-a! ecf‘fn%?d%oéﬁin/) e, used in

reassortants and/ or@genetl cally engi neered
acrpidangenyvith e rasthagl efsheinvantion Nerflimigng aXamplaseﬁparasne antigens

o HSN1,
TN T S L
Twpawmoing cevdian i nfl uenza virus, conprising a fusion

rotein having an ectodonain (ED) of a Newcast| e
W@l‘g‘{iase vﬁnr%@gr(e pupodirecst atfenss! aptizenrivenginespichiatd @ NDV or
inflfdnza 04 BE%%Q@ MRbAMG tfng'@(arﬁ% bPfAinBh1 Ay gerﬁdnclud% %nthgens from

transne rane domal n O enza-viru

fungres @i 4bstdie siesisis ga gp Md)rzdimofvjdﬂ@fdr@ aad Mﬁﬂzﬂ&ﬁdﬁﬁﬁ&), Hhﬁergzllus
er__words

avi an i nfl uen rus NA t th
SRS Re A RO S Vi Agksy U S pefesr ARereov s Amergilius
nzgé}g hﬁ@ﬁ&ﬁﬂgﬂl@s YRN8 %aﬁﬂ%bbﬂQ ?&&ﬁ&ﬁzt Bldsfbtn&c%.st der Wafzh&@ Candida

fusion protein’in place o e avian rntluenz
SP?@?SJ@ NICpradaplicanh &aMdaLgahnthandm’aWraﬂdnﬁHa krusez Candida
domains or TM domain of an influenza virus NA protein
in the fusion protein permts53the fusion protein to
incorporate into the virion of the avian influenza
virus. The TM and CT dormai ns or TM domai n of the
fu3| on prote| n may correspond to or be derlved from
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virus than the backbone avian influenza virus. In
ot her enbodi nents, the TMand CTP > p a M: Cb d a i
W@ 2600964802 pr ot ei n correspond to the TM and CT PIOIHS2986/045859

e o GETBA P  SPTR S A o, ot
st s aCAndOBRLiAS 1rOpichh®, @Mc%ﬁ%ﬁzn%m% heokitpoR.s specll\ﬁs

Cjé)'roteln correspond to the TM and CT donmins or the T
Bararcet nedie ey Camringhamedlesnesies, dsrnnﬁam&b@raeHlW@plasma capsulatum

PR, SR Tl ST LA B! 5l scrr

bpydli Rrnoaporiditinisesteri, R 3Stis (R Bhizb ﬁus?%@&zﬁ& {.g., Rhizopus

odi ppnts, the fu5|on protein conprises
“f’”?g%f RS 8T B Pl TEtZORMS 1hTPERSTES, SACE Ay oRC g speiEs Sporothrix

Iy
st syacml Qe oond clbeopol ot Syebmeedh, drep TIRLTRLY
IWMMMMWMMmWwwNm%MmmmnOfaNWFN

the, fusjon

ther eC|f|c enmbodi
[@13'{73 n ci Mg %toemaeoa%%tWS%ﬁaggﬁeed into a NDV
ofl BifRichsa \ﬂfusétﬁcltlﬂfnb u %&Quﬁﬁbf ASoded 51%' rknoilvntd? tﬂe'sart thay be used in
to 10, 1 to 5, to 3, or 1 residue
aeqoréansawiv the mﬂ@ds af thgemwtlon r Ngnlmﬂmgcﬂxemmlets tménnmrassomated

oS R LAY liaGE ) BR G, BRGE T R R i of
a@et?l@Mchnﬁh@l&@hﬁerab@V@thSDMAE'D-QMlaﬁAeTerPdl ?05) Tfyf't%mase

f%SI protejn coq?rlses t he conE%fte stal k domai n,

¥y SRTRIRNL KingpebP-caseninrMNAdy & %Hﬁm/rﬁuémspamlh)mawms-
I r

R Eher e B0 HT MOEL B A Op3 OB Y0, CHR BB, Lewis®,

Cdo b, ieprisrhdl exro wtnfactenteceypter, qbd)&ﬁ'f R? OL-QR{FapJaamaﬁlmmdtlgens

tran rane mai ns of and further

a¥g feﬂ%ggl a@GHﬂteé’t‘aeges @wﬁ%‘ﬁ’ or a fragnent

thereof of an NA protein that precedes its gl obul ar

headsand Uvaseutaetonma Prépagabibly o ihRk OFi8 Viruse® 8 thelinfention

an alternative to rep IaC| ng the NA protein of avian
9% #BLenzaThe F]&‘énerlcr"éWé‘?Ss‘gt IEERtion cap e igersraied aiping the reverse

gé&ﬁ@?te@ﬁ’ﬁﬁuﬁh@ﬁvéﬁ@ geﬁeﬁc?{egﬁﬂ o g?rfér'eyﬁl“ %‘ﬁ&g synthetic

uenza 'virus co sin
rqeomibiziant wired RNves fFM conddio Ithe(?;ﬂbnskmdmgmgmhs afithe mlfegatﬁxfeMand viral

Rﬁﬁ g/iﬂchl%e esgelggll fcguhes rqggggltelgi‘gpg mralmp?}%gerg%% a@éj Forpagkaging signals
nééesvary B gnbrabioa m'ﬁttﬁ@ QirBAL The &Ml anRINAY 4rs 5 O%tﬂg%i?%ﬁigrom a

incorporated by reference in its entirety.
rqﬁp@bemlt Phvietempbaie mmmsésd imudire u\tlﬂximrrfedwmlabmiymbrase
onb na t s encod| t.he
eIty TRopiorGRERT GRMES I HIchERS By wiedtp ggnstect

ceﬂlﬁb Qﬁdhﬂi&ﬂéfﬁmehh@aﬂs%éﬁﬁﬁ ﬁsﬂﬁﬁievé&ﬁﬁﬁ@%?al%lmﬁérééer}ﬁotems are present
nucl ei ¢ acids encodi ng the fusion proteéins described

dlprﬁlggé@}sprépttcgl of the icFaNAs eithigal irsvithoras ére p@paﬂ‘ he Aynthetic
re%blglﬂﬁtaﬁt %&Pg Qarf"tge dregal%é 1151:8 gtéifegt; L{g ?ler y e ' %ﬁé forg%mgg techniques

transcri Ion an

ar2@es;ribed e U. S\@Patent Noa@l, 1 665057 iskited N&&ﬁﬁ@% 21@(97 inZh 8NBatent No.
Virol o y 217: 242-251, both of which are

s S5 Dy pistorcdaeasyoee o gR inarrnn PatenHBAbicanes FBOTAI8SAL,
pt!lB’hsﬁedJF&Jr@éfr Q@t ﬁ?r?iogt U@tl’atehpﬁgﬁlﬁ:‘aﬂg;ﬁg&gﬁtl\%% ?ggig@tﬁS Oy

the invention ore use t
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protei ns described in Section 5.1.3 conprise the

noncoding region of an influenza virus NA VRNA, the NA
codi ng region corresponding t&the CT and TM domai ns
of the NA protein, 1 to 15, 1 to 10, 1 to 5 1to 3, 2
or 1 residue(s) of the ectodomain of the influenza
V|rus NA proteln that are |nned|ately adjacent to the
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that the chineric virus remains, at |east partially,
infectious and can replicate in vivo, but only
w@engesse2 | ow titers resulting in subclinical PEWEEW0E045859

e e bR SR G B BTl Sica At o )R b aerase1
pablisHag Ap 2N 998 WH & RIGN7¢ BEoIbhEY Betiriard il P9937‘3 @ﬁ&ﬁpb%o 475A1
a sub ect In order to act as an I Nmunogen,

ppbhﬁéled dued 26 199heach eilwkish mycw'eomadé:mfee@lcbyxemym its entirety.

tded kn d/or -exe fi.ed _her
[&ﬁ‘@? eng:;}l\rl‘%{geehlf3 lppr?% %% fa\/l?q}cﬂtg chriologs; lsé) b il ‘ﬂ OxtR&itger a
chih&ri‘dslmg%lﬂﬁqdlhvéxﬁloﬁo Bpietls ewith mgecﬁ it Bifiuefizd Wirdshell length cDNAs
? baS| c amno acid sequence be ore the cl eavage site
wirglsegmants A anpi (@é@lng R Faa tmemt hagingBgle supigue gesgiction sites,
w?%lf%lfoﬁg{e ngsaegtﬁ& %4%1 p%d elrné theld H%lgs‘rfﬁlgr@{:t%r (ﬁle?do}fer etal.,
20e3.dr ¥iok 7i 77r91|16é91@31;tNakeW)at al, QOQBO] Vlml dﬁei 1868)001873: bth of which

oo RPr B AR Y SEete po AT OB R0° BleReYsclst i fesigned to
pbﬁﬁoﬁ\lﬁe I!El@%rdllfucﬁ Beewa e?t?uﬂcﬁfe'd Yefkg I@@&E)ggjﬁgeré@erﬁﬁomoter and a

is known in other influenza virus
hdﬁ’ﬂ’ﬁtlﬁ idslie giruhabegyieisequepte sl thislangand rpgaidmc(vRNtA sense) transcript
oni ceI | ular {4 nter I n ano
iR i TeiRlneRle b Soler T SthebiE BRARSY rodhord RS tting cach
vitalrs¢§m@ﬁt etsh@ell ﬁb\/@dptdsﬁiﬁn G EdTBIsi cERPrifing @BEE¥BarG QIR protehss e
mutation in gene_of the avian influenza

trgnsiRyehmty Wll;?slead% @rpr@@cm@\%rqcambme? virah ppxtistesa For a detailed

tes t t
SLSHT5T o RGN TRyl 0 13, AR lain o wo
oa/@ﬁsxaa . SrPtatentd\Ict mefmawzrmumet alt, 1609, Wadok: mamoamgHoffmann

el 0 A S S A D 0BT LTRSS T B0, e,
NAANRERL. SeIRIY A b69345- moawh@ah 48 1%9%;{3)6 t@@héﬁnqgn% Vﬁ%e in their
one viru

NSl gene of the avian i Afl uenza
entiretigen Nimilarly.ovitlerespeet tathn ztngld segmest gemomietdf DV, a complete cDNA

of R PFA SR ST PhRE el FHE R TR B gpgincera

coMthiglirdg)ePEnigivd RBtricidn $8 Felwddn tHe Bing M gbigesd athe Filie Protein
utilizing any technique well-known in the art or

erginesrehcropeidange, witlsthg inventipm gy dhenrke ingmted datayhe viral genome at

! 1?1 er@?tﬁ?%oﬁ'{ slngg g"h 'gf g?et %}%%@\83? e1§os t{%ln%g §Et’c\jve%,% ésﬁepromoter and

thelhepstétﬁs ddin vides nbmgaaﬂoqﬂodméen eRA0D ﬂbgatﬂ'ﬁ $rad@sipt floathe T7
erein orr J@ in the art (e.g., in CEF cells,
rasg| e plasgid Vectpr WEﬂ/FXHrG%Qn \ectais gompritipg themgpgssary viral
PGP L S P gy s e
Syveyng. ¢f dil. n2@03stﬁa/11arﬂhlarﬂf7 10T bE0amd Swa3ne e ali, 260 55%Virol. 11868-

di t. h b
R AT K TR R T
[091§0) t haTh@ERintkie WiFliehz$ e bf 88 nWenﬁ@ﬁ BaR bE red to contain
(e.g., TPCK trypsin) medium 5.2 Chineric Newcastle

Rﬁﬁsmmﬂ whish podidstronte eBmse@emtecplmﬁ:s abew the engineering of

n t Séas
G PREERE o} PELEROPREILIN Ll oltRTbiouf BeSFERT mEs
segneade.dIyS Eehﬁtew directahélintethal te@¥ipmestsEdibolz6mes to the RNA
|ncorporahed into the virion. Any NDV trhge or strain
mPl?SP ecafl a ewm@mﬁ@maa@%at%n é§§P sslgpeient Pamer e Brikdy, an
gﬁigl gl E) i1s f?l@&rte%' td tAE @I%Ph %Q%X[oﬂd éﬂo&nn SRR iBRrtion is
ec ed an Sed i h accor ance W t e I nvention
flanketl bytiandRESuindmoy uhiraristaéatl signal serfuendds ingcessaryifor prgper expression
strains, variants or nutants, nutagenized viruses,
reassortants and/ or geneti caf f$-engi neered viruses. In
a specific enbodinment, the NDV is a naturally
occurring virus. In anot her speci fic enbodi ment, the
NDV |s a genet| cal I 'y eng| neer ed Vi rus. For exanpl e, as

s o "




domain of a protein of an infectious agent other than
a NDV gl ycoprotein and the CT of an essential NDV
w@bkoocopser ei n. The present invention further pPOWUSI®E6/@45859

e B BR8Pl b o i S, g s Fodspyaion o
tidnsdriptieadlipestaoRBEIThO§BHI %)Ila)%iln BeDPY, WHEQNBEELI2M994, T, Virol,
a TM dommi n of an _essential NDV glycoprotein. In other

64284626 h an\BGeroja-Segtrews plek9 94 Deavh Biol #3237t 244D, sashof which is
i E i rporate into its virion
h?ﬁg&?ﬁ%ﬁ%%m%?g?égﬁgﬁ%%gn%ﬁ@ﬁﬁgxgn of the TM and/or CT

domai ns of an essential NDV glycoprotein in the fusion
prot ei n pé&hl t Propagdtioni driChimetiei Virtiesi ncor porate into
the virion of the NDV. The TM and/ or CT domai ns of the
fusion protein may correspond to or be derived from
any NDV that permits the fusion protein to incorporate
into the virion of the NDV backbone. [00133] In
certain enbodi rents, the TM and/ or CT donai ns of the
fusion protein correspond to the TM and/ or CT donai ns
of a different type or strain of NDV than the backbone
NDV. In preferred enbodi nents, the TM and/or CT
domai ns of the fusion protein correspond to the TM
and/ or CT domains of the NDV backbone. [00134] The NDV
virion conprises two maj or surface gl ycoproteins:
fusion protein (F) and hemaggl uti ni n-neuram ni dase
(HN), both of which conprise a cytoplasmc domain, a
transnenbrane domain and an ectodomai n. Accordi ngly,
in certain enbodi ments, the TM and/ or CT domai ns of
the fusion protein correspond to the TM and/or CT
domains of either an F protein or an HN protein of an
NDV. [00135] The TM and CT domai ns of NDV F and HN
proteins are structurally distinct in that the domains
are |ocated at the Ctermnus of the F protein and the
N-term nus of the HN protein. Therefore, when
designing the fusion protein to be engineered into the
NDV, the orientation of the ectodomain of the

i nfecti ous agent to be fused to the TM and/or CT
domai ns of NDV gl ycoprotein will guide the selection
of the TM and/or CT donmains. [00136] In certain

enbodi ments the at |east one fusion protein of the
chimeric NDV conprises the TMdomain and 1 to 15, 1 to
10, 1 to 5 1to 3, 2 or 1 imedi ately adjacent

resi dues of the ectodomain of an essential NDV

gl ycoprotein. For exanple, in a specific enbodi nent,
the fusion protein conprises the transnmenbrane domain
of an NDV F protein, 1 to 15, 1 to 10, 1 to 5, 1to 3,
2 or 1 imedi ately adjacent residue(s) of the

ect odomain of the NDV F protein, and the ectodonain,

or fragment thereof, of an infectious agent other than
NDV such that the fusion protein can functionally
replace the function of F protein. In another specific
enbodi ment, the fusion protein conprises the
cytoplasm c and transnenbrane domains of a NDV F
protein, 1 to 15 1 to 10, 1 to 5 1to 3, 2o0or 1

resi due(s) of the ectodonain of the NDV F protein that
are inmedi ately adjacent to thejp<f m i ot i i
ailiSDV F protein, and the ectodomain, or fragnent
thereof, of an infectious agent other than NDV such
that the fusion protein can functionally replace the F
protein. In another specific enbodi nent, the fusion
protein conprises the transnenbrane domain of an NDV
HN protein, 1 to 15, 1to 10, 1to 5 1to 3, 2or 1

i mredi atel y adj acent resi due(¥)- of the ectodomain of
the NDV HN protein, and the ectodomain, or fragment
thereof, of an infectious agent other than NDV such
that the fusion protein can functionally replace the
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[00138] In certain enbodi nents, the at |east one
fusion protein of the chinmeric NDV of the invention
wa@lo@g/06us02 conpri se the conpl et e ect odonai n of BCT/US2006/045859

Jo H[ﬁ%i@%ﬁ%g{#ls ﬁg&t gL 5?%gr¥1r8§esé) E,l%;egger%eap Blgzg]tétll en Bn be propagated in

ahp beisahRARMSIIbHE @h‘é \l'lﬂié&o 3Nt titeANHat PRYMD rthé‘i?s\és BPthe chimeric
further conprise one or nore fragnents of the

vEsdispaibed derean. nlarangembedismant.ahe subgtraigaliows the chimeric viruses to

gﬁﬁg ?4 er{:&géollnrﬁafbtb‘fee{o tﬁbﬂe c%?%%?negqna rcéll}gs %flagfé nﬁd glpe viruses. Ina

D,

usi on

speificlenbodiment, &emt((éhﬁatéﬂ élflmarlh ﬁﬁﬁfeﬁiwﬁm&s bffheGhvedtion are
agent. | n_other enbodi nents, the ectodomain of the
PFQI%ag%tﬁdHPgNe‘ﬂﬁﬁ sebstistass e fragments of both a native

| A e}gt i al ’Iglle%ﬁﬂl?%r&}\ﬁhﬁ nﬁé‘tﬁh@nﬁ/@ﬂﬁ a?ge (ﬁ;@u ﬁrc%hggeoé"sawan cells,

ti ous agent | rrents ere t sion
chick¢recallsy gpl) &taeareauusmsb]ntto alfectionfbydbe yirewpy aliaiyonatédiezgs or

af unaﬁﬁgogutg{déﬁhg? ur ftﬁcgq agrng ﬁf r OE"%{}& 1E)rq%st lr(@?‘:@su pli qn a specific
efbbiRhdnt thecdl ﬁﬁ&d @f}ﬁbi eoittehﬁ‘ﬁecﬁiﬁ&'ﬁlél% FHEEORR LS dhced

that it is replacin 0139] Provided that the fusion
igederen ﬁn@g@@sﬁ agtidity aretl sd&smt ok cslezm@dm@ntrtéq ghimesgfic avian

s Ryt b SR A RO R ok et s

Hepfe@ﬁﬁmmbhﬁdkeﬂ celieinciRte, W afermonlitigéd I tcBicRERBRAYS o fibroblasts or
Eecul e i ncl udi n}g but not limted to, any infectious
g;g ¢t cHpP eQ’lcﬁ $-uding, viral, bacterial and

(ﬁﬁrség' tic I\dgl%@gﬁé iR B8Rt {1619 ﬁﬁ?b; gmg@(éx iflb RR3fated eggs,

ant i ting exanp us agen
e@ntﬁtr(gle 3o & dtmsroldi éf@aag omnﬂ;mgamambrgomsmm/eg@dzan be used to propagate
ec enconpasses
E&Crha%e%a o% ﬁﬁg%ﬁ@% dPgtEe sbryRnated eggs

ﬂ&?&ﬁds@@éks'\ﬁhlélhhr% 1&% Qﬁalnot@n dayoldldBaS REL] ddlo€ 6 t0 9 da?fs that are INF-

nmbodi ments, a nucl eoti de sequence conprises nucleic
daﬁ@@lﬁ dmowdina gm@ry(mmld egg&q%lsmwonfp@‘sﬂ apge ovhish articighy enimic

erci st Ric..nu t T e a

et USRS RS Bar Bt Mty e Pk BE o g erowen
cortlitieizs b.gt, ebarigedirOincatiioRimtratints; AL i c[i'ug§ HE\}}Zother
{9@{0141] In preferred enbodi nents, the sfrains

aldon W lgbéeﬁuaaﬁwl 792 Witk Réctpidod deyedoprasns, wugl that the TFN system is

r

nl\?\ﬁﬂhg qggépl)?% 4 ceﬁl egtv?@h t})%lv rt@ﬁxfe& e c?a eolECI) ?ggsg yﬂ%t c%nﬂ?mcc viruses of
therlhemtnon can be pmpageﬁed m differeat lroeatn)nBIof tiRtensbrponadsbégy, 0k., the

in The .j nvention al so enc npasses the use
ntWF GRAYHY- %5 ¥ Fﬂl Eldaﬁcwl%lfon\\%?/grwg and prappggiionrvigises, in
pakichiEVatidnb &l Snflfaala BAYERs Q@tﬁ%’t FRAEdd ﬁ%ﬁﬂ)’orgﬁﬂ%dn‘?st activity see,

reconbi nati on using nethods known i1 n e art
e.g@x&hPl Paterd N 61882522 land &8 Ratdnt No. €,862,322enith of Wwhich are hereby
1| nventtl (?EP( er%co_n%asggs trae use of an NDV wherein the
REVOE & H RS B BELESi cal Iy nodified at the
[0018a)V age Fof Engdsdlatid) the WhiBaseviresSio 8GR vedaedrh Gbll ¥ultdr® and
a specific exarrpl e in accordance with this invention,
sqpaeaterblipmicelular enrapasientsciyniselly by weudamwntdﬁrref@aaﬂm peocedures, e.g.,
[
sG55 cEMh oA 0 R b B B PRl b BRL AT PR Qg purifcd as

desired Gldmgtprcﬁmdm‘es aretl LllKnbﬁfﬁttd) tdoss ﬁdllﬁhﬁﬁh@ﬁﬁoéig DglaQue assays.
fusion protein into the viral genone may attenuate, or

furt enua resulting chinmeric virus, i.e.

t he g%inei%ﬁ§%ﬁ¢hﬂ? lrB%ﬁlbltgln'palred repllcation
relative to wild type In certain enbodi nents of the

i nvention, attenuation, or further attenuation, of the
chimeric virus is desired such that the chineric virus
remains, at |east partially,-PAfectious and can
replicate in vivo, but only generate lowtiters

resulting in subclinical levels of infection that are
non- pat hogem c. Such attenuated chi neri c VI ruses are
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via its amno-term nus, the TM and CT domains or the
TM donmai n for use in engineering the fusion protein
W(wzdomowm espond to the TM and CT donmi ns or tPEer/T82006/045859

G 3%@?{1%\” r%? gﬁfgérgqaglg)ehggqurgqﬁglg I?n%mumza’uon n
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aalkjeer QH oMé aspeks tl@rﬂhﬁﬁeﬁce{hms@y@f th€ nﬂfentl&ﬁ‘ @anN)eOIESQH & Prevent,
of i nfluenza or the HN protein of V. [00143] a

manags mdcorérﬁab@mlm@rmoreahwaml I spege”n: aSQeﬁrr@e nhmmxd; viruses of the
8l ol o 10 bl Bttt R RE R B GR Bof g ious agens.

Sael saamrs ﬂae'm(@d@cnptmmﬂmwgéms fRehlAOh AGE NS dfwlsase
her eSV|r|da (e.g., herpes sinplex virus 1, her pes
fi tops forrigduong %%ggnesqep@gnég( ng yubject Theseljmeric viruses of the

irﬁ}'eﬁf?&? Vi16d'Ge @%ed E(f)gltoﬂh&e ﬁg{%dl}ék GWhtch #élgl\\/ég VR Alhostic

cytone al ovl r us Vi VvITrlaae I VITus,

iremusoasbast passive mﬂrtmaoﬂki&%py,adﬂd(geﬂ&mﬁm of arﬂ@dﬁwtypidi&mbodles For
virinae, para rus, avipoxvirus,

%%ﬁ?ﬁoég{%%ﬂg ?n Whth Ylf'lﬁ g g §1ﬁg )pmtgg avmg an ectodomain of an
1rﬁ'@&ﬂdﬂ§ ﬁg@ﬁ Bitick Hian aRRENRALS W@@é@ﬁ' de! ardﬁﬁﬂlstef@pce \é%\ﬁbfebtd(@% a

e.dg. KOHHVIFUS and papi || omavi rus)
rrp)&lﬁ% ﬁ@’fxbkgb prgaalopkeyg bird pahamgx)do igensate ma’rlb@dlésl todogathe influenza

bXél%)Hﬁ a%/l?dr t{i}g ki’lzflglctllc}{l's ra%ﬁ,&@ %} ?atlﬂﬁ % %\%ﬁ %lruﬁ?palél diagnostic assays,

p4s3ivg-imnpmetHeRpy and gehdiich 6RmEidielplcYantboditd. alheVidhdted
human respiratory syncytlal virus_ and metapneunovirus

aletg)odles gAY Rerisplated ey standardderhniawes o dpthe arfde gr, dmyunoaffinity
pat%@éﬁr ul g?)%nﬁ%atﬂ% R’ge%&}‘l aﬁ&% kks) aAfd\r}ler%) Yr& difignostic immunoassays,

pwrvldllmmmmmerequchng [gbﬁma!mdnxsf)antlrcﬁayplrclaﬂﬁbodl_és Jlhe isolated antibodies
oreovirus, orbivirus, rotavirus, cypovirus, . .

I RIS PRUGVIFTISOLSTApy R P SIPS, 41 Wi epfibesies may be
cKitheBized HERTRANI AR, (4P, gB 0@ PAhT N5ES, 44'196@7%&1&%“7 1%6YiRg; fad

retrOV|ruses avi an ty retrOV|ruses
Intermpigarial BsblgrabgleOBLWQ-ﬂﬁl%G‘lét D DBATOE33, W@rﬁ8|/2ﬁi8193,swo98/16654

w’((? 9@/& ogblm ( ewgef I Mb(wjl h?a&%ié)glw%ql 1S 1ncorporated herein by

reS'ﬁBﬁ@Vih liidShtirety, Fi ébicivd 8 tlﬁ@géﬁleratlﬁﬁ REEhimePicany 'h[liﬂh%mzed
dengue virus, West Nile virus), hepadnaviridae (e.qg.

t‘ﬁh_s B ylru_s) togaviridae (e.g., al phaV|rus
[(f\(/)??%]s) ). Sl ? %@igélhlreygpoda?é%i We \éfé@?ezlﬁlvgr\}lges fgr U 1n|passwe
inhryesiaati oty she cExs!mmllmmlsfebEd to@yshbfebﬁb @ﬁ)léﬁll”yL(BOO(ﬁ Neg/kg to 100 mg/kg

cl eor habd V|ru ar.en V|r|a ,. arenavirus,
of tﬁﬁﬁﬁ%@d@?ﬁ 0¥ Wf%li’ ¥ilge pﬁgg admywew Q13 patigni is between
0 Pg(?%v fg)r{kugrs éi'r%l)ZO rﬁgfﬁé C(gg(?m%g/fe %g& I1 2211n§k% Oq 'i‘ﬁ‘%’/ké Ysd 89%h/kg,

0.8007 auiy mgﬁcgm\@ogpmm ni/Ng, 1963001 E@&‘gslkg:algi gas piggk@i0001 me/kg and
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toS0. SRlgfRe, VIOTUS O%S)&ﬁ?/ﬂl@@? eion t6 ©:19- mg/ﬁgof e su%@ct @H&dygx@lght The

or hepatItIS B surface antigen, hépatitis C virus
anibeglie Anesympassedrhmihe inyeriigrkmay b ediimisterd sathtather prophylactlc or

BRI B R RE e B AER S S Pa ot
pravepﬁll‘oﬁ Wmmféuﬁ)us Wiseadeive conditibigon 8§ hpyRnetleRAF "BAiSnistration of
antigen is not derived froma paranyxovirus.

quﬁs @gmog}eﬁ of thsonysnign snayihebnholys ingationaiprozidgé moye glowly by IV
f f S
(e D S RleD Ao Rk ar S0 it Bl g minutes, about 1
howirrabsiit 2 Bourstabent 4 hdnlre, quabalht Galmurge WDdssgeR of tiednitibedies of the
from human paralnfluenza virus type 1, parainfluenza
virus type 3, a RSV or fromSéhdai virus. In specific
enbodi nents, the virus backbone is an influenza virus
and the antigen engineered into the influenza virus
backbone |s ‘not an |nfluenza antlgen In ot her
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speci es, Pseudononas species, Rhizobiaceae famly,
Spirillumfamly, Spirosonaceae famly, Staphyl ococcus
w@ eoog/0648met hi CI [1in resistant St aphyl 0COCCUS aPCBUS20861015859

iRk e%fyégty,&%}) ?(35([:?: %e%g g%ggs expry week, every

"Btrep POk tcus % T
ZSWerekp,teweqd: %e@eum‘pﬁlva&ks eVerys 83kisPeveliel 2 %El?sc Efdry 4 months,

Yer si ni mh Bacillus antracis and
e‘\’/’?f*[{fj I%Wbﬁﬁvsryf %PV s [66@1’4@] monthe 10k 6YerE Ryisdisiremershe eouse of
t
tRAMBELd ¥ €2 ARELIEIARE, %tfl% 42%{«%% | §m§gthgl ]],Olj(gonths 12

pr ot ozoanj 1s engl neer uen
Hm@%b@monmsy%mngmmra’&ﬂsnmtm edongdrh &n pertaas bfbodiEmnts, the

S Bk B el BRER ol e Mvediibm s o adrgnitered
pammemypfbr ek@rﬁble”ifrftﬂaﬂéhoﬁ&‘l? mﬁ{r%%uwula{%ﬁi &SshB&u&Hétohgg ”c?r

ncl ude antigens froma parasite such as an anoe
#%W%ﬁ‘ieb)f ﬂ{f‘a@cg@mstaered:oraﬁmmnmmasaby pheomtibadies ermompassed by the
qdi
iAot B0 B0 LBENEIER MR inf G ttblislBone

[(NdﬁV] mti ffge emquh@asmted frogaubfbtsiad8fisisieRel 4G 8meric V1rus of the
us of Absidia species (e.g., Absidi
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R RERO Bh AP0 aratics REeenL Admrcper s opfssdomsAny
intiBulbassaYSHSe Hlowh 15'tﬂé’éi’§ma§§? Y Ilok Hﬁs urgﬂ% 1ng1%ldmg but not

Aspergi I'l s ni dul ans ["us
li;vijpd tapédripegitive and nenconfpetiivh askml S}Steh&ﬂﬁfﬂgﬁbchmques such as

rol BB B i inb L i SoterR gy ks tmdwich
inGamEiagduyk, rp#éﬁpLtln@édb@bﬁ’@gelmﬁ%swrgfegl b6 Al nscﬂﬁghlgoq:hffusion

qui I l ermondi i, Candi da rugosa, a stellat of
asgqs- agphetingbion ﬁﬁﬁm’% &Dm@)eme@bﬁmtmncassm’s 1mmmﬁdr$dlometrlc assays,

t ococcus neof or ns,
ﬂ%ﬁéﬁ?f}@ﬁ%lﬂﬁagﬁg Cgtglg% ﬁg%?agwgtagg 1mﬁu§9g5qtg§3haresm assays, to
napzeplsud ladtwm M cr ospor um gypseum Micor pusil | us,

E cocckﬁ$0|d brasiliensis, Pseudal|escheria
[0 @é}ﬁ ‘g’@f’iieﬂ Eenfraled b the <Cchimerimviysss dSthe dmvention can also be
useN iz @R ‘ﬁocﬁﬁﬁ% §BadtfdiBtypi 't158(§’}” S}'ﬁg %‘?&%ﬁg’?bﬁ%éggy can then in turn

oryzae, I ZzOpus Crospor-us
begpe@ ferdmnB8mizativhy inxrdar he pokiuée a SYPOPYIERSESE an@'ﬁgdles that bind an

il St bR e lyme: 187 B0 Tyt Borioy wa7p: Jemmo

cmLm9aanmBoJemhgd)nent a tunor associated antigen is
engi neered into a NDV or influenza virus backbone. Any

r asdBdmataization pg@nduws;m anmouni of Anthunepenhe bel 8&d and the

o t f th t
T M.
adiniidbtertd byAeErdnce l’tdf\%-lﬁnmﬁé\%poﬁ%%dlantlﬁ‘ﬁgﬁltgrs of the subject.

Nacet yl gl ucosam nyl t ransf er ase- V, p-1

MART- 1/ nA TRP-1 (gp75), r osi nase
cyclin- had mmkn?ﬁ@@ﬂornwe eemin, MUM I, CDKA4,
0010; 2/ nel:rh heaBoR aRkb! &Jﬁ?ﬁ’
[ paﬁljl | omawer us EO ,Bb Ve dg%egg%esle%%é) f%ﬁm&ﬁ&mwﬁhe

invenkemin llmn‘ll_@&esb@ fomlla_tiﬁl,s e decime! fognalutidnst a6 tades where the
t enasci n, antigens

HER2, LL-2
i GRBY touR ARk Sprie e nBuenze s chrAmmulations may be
usdal i nfeanedsrofpidv@Rtiag) Gnda:
1 the | r?ve;pttl on ll?%0142831 Er@llqzég |t§at/l gﬂ;&g@’%@&ﬁ?éﬂng
1nf|o g@ylmn1@%1ogem§@qfén@pwsw| angthehimfeatives sgengend/dr £disease. In

tics techni | ve
Ce e o B BB oA P B Al pilations
contain the non-codi ng regi ons of the negative-strand,
viral RNA which are essential for the recognition by
viral polynerases and for packaglng signal s necessary
to generate a mature virion:o%he reconbi nant RNAs are
synt hesi zed from a reconbi nant DNA tenpl ate and

reconstituted in vitro with purified viral polynerase
conplex to forn1reconb|nant rlbonucleoprotelns ( RNPs)
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publ i shed June 25, 1997, each of which is incorporated
by reference herein in its entirety. [00149] The
whedlopee48br ee pl asm d technol ogy can al so be utPCT/EEIH06/045859

' LoAauChl perd e virus of the invention, Briefly, L
PR REA pPrbb B e Vi35, Brodede pitfeliisiglorn g G pmeliorating
an NIV isfecrionn irfecions B RhéthéEefd G bmthRERNW drh Qsda8ET S
é(ﬂgﬁt | _ncI ugs_unl que restriction sites, which _al [ ow t he_
[9H6d} 1 i on The ipEDPERMIG fsmulationhmey compHseitent tive ecinaetivated
t: s 2 - Vi-r.ol 7 .16-9123:
cRmh Rt of piRlinfiption 98 phiheric V@ ban KR E R giads well
kodwad thoseaefskilhioothp artaiCethrh@r @ithoby udeebansliicad Heat Reikactivation.

sEoet 10" Phanmn BRI whivieherel romo At HemnoRit
eRHeWTEOMEEmEhBLHRRRAL 11738 descRBRRE UisS PAGhT Rod isfé\?;’@s; 5,106,619

ri bozyne sequence such that an exact negative {

aBGMH8Y.981.dwsain insorriogatpd byl teferdnder inrthdihentpetissner ase |
ter. rate plasm d vectors conpri Si each . =

[@{l(r%a segr‘?‘eqﬁ eaiglsm qogFﬁlgg’r&ﬁ?t&’srp%gW%f%‘f@ GRS aHitigfication in
theastibfeseleyds\b brolph@daitisuld 6f sithARSfifE hePmhPhifide’d it occurring in

| ea ng to production of reconbinant viral "particles.
ngyral infhetions, and traelors. sonfsrs substhrtiahdeng lasénginammity. Production of

. . : donal Publication No. WO |

SHAOISRERAEE S fopork DRI Al AL AIBIAG) Mo Ycnions
mbgRds inkolvihg popagafidn 96 1 MeBeic vieds ireen celurlor i?&Bsyonated eggs

Prog.. hbt@@ Ac%g. Sci... USA 97:6108-61 13; and Neumann
(6> éhlek TP ongrGezeskirliowed by purigption dorpevez tr.chaBeric viruses

hingHced Bbi | ' ' s vi
A PR S oL HELBLST LG v,
afferdingmroigethomaganfst NDvequentinfiglionse cDNA of the Hitchner

trai npwas _constrycted, inserted into_a asmd

[0@28 or a_nH1 ae?f&?eﬁ]ée % O@gn%rgntgg;lﬁ%ogn%ﬁowg{atmns of the present
invesiion @inpeRe ah tFcORlWRRINt s MiRedc Mﬂ@ﬁﬁﬁe ia8tib $hay

protei n engi neered in accordance with the invention
phasgracqytigallbeaceeiable sarrient Bhe teamy/pharmagarisally atceptable” means

o A i) b AL Gy SRB Rl iaca im s,
Plitembeopeia arsotherlpeasrakty tedopiigeisieranc hﬁ@tf?malg hr‘ﬁ?aatls, and more
e asm vect or

transeript fromthe T7 polynerase. T ot .
paﬁﬁ%}lq%ri%}rﬂwaé’ﬁ-nb'g%f% ceBiehrickitnty & didionb ediwanty exdipiant, or vehicle

Ak WHEIH S Cnfbs! el i i ion)
ch_o_duct [ %gfl%ﬁa?gg%fﬁ‘gl n ntSid\g)?lggi%”Iéﬂélﬁ}u%lgg%ép%s‘éagc@ﬁg%%ulauon) 15
- admingtered2 (Hdine AnlutionDingl. aqdFork @éxtrdR =N d ahvteDiayinedosd canlalso be
l..Jd . Virol.. 11868- 11873, each of which is . .
e I}%g%?dp%gwéddcwerﬁeqaé?gﬂgb ﬁg()ﬁ Injecia ﬁﬁqlpg?% _STT@blf%]:lplentS include
stalblg, ghildoRE, NadtodeNdcrRRZ Sl i, USRS ried, ﬂoﬁﬁ_ch&l‘k?mibé’gelfﬁﬂilﬁﬁ stearate
engi neered to contai n” RNA segnent's which are ’
glygerolynennsicaratgitale.sodivim chlordd diigd sismatnilsyelyéezol, propylene, glycol,

[ [ fincodi e n f multipl rotein o .
w0 EASRL R R R DG SR e Blertoq el it fredsoribed n
"ReRfifigtor's BraaesewticabSticddds" by k ay alrtin® CTH foBMEtiH should suit the

r(# b(%z?imss, to, the RNA nol ecul e and al | ow downstream
meqefadgpnisisation. Jhegrtioyins pemadationmmnalso derendonyyheder the
chREE 89190 0PhaQRRtdy Ot ein is inserted into the ORF

of a secon& protein. The insertion is flanked by an

[00FE$ and Eheymmntnogest frechlations af thednvearion snayaResiaakhiytered to a
' en readi ng

el B nBleC B EEHGAR B BRotno S a3t b i ch Dbl et curently

infebied SE&E RbetEhfeclis®Ea0R3nE: ; 5 -
o0 T ORGP b 68:%254-%%1I%%J%aﬁ?%ﬁ%%&eﬁe afigpenic

forpydatiqns\are ®inginistegechioch naige QBjecR46), 2 sehjebtahatwduies hot sve a disease
hereby incorporated by reference in its entirety.
5.4.1 Propagation of Chinmeri-®WNirusesp | ] J f | if ji
" ]j)dr i i';: i iu enza virases of the present
i nvention can be propagated in any substrate that
allows the virus to growto titers that permt the
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e.g., from6 to 14 days ol d. Young or immature
enbryonated eggs can be used to propagate attenuated
W@ hiomee4862 i nf | uenza viruses of the invention. PCTHS200€045859

iofgﬁs @3% gmgg%ét &g?egﬂl} xéfé@tgg %rsltgl\g]nlg %g gs@%plﬁgpo%agegts but is at risk
of Bﬁﬁﬁfﬁl@g Qith-dided¥ERle Y, @ BADIMERRLT IS8 Snfodtn&ht Ctﬂg'ﬂﬁﬁﬁmo genic

which artificial ly mmc i mature eggs up to,
f‘l)l@ﬁﬂattcmé of thennvenpionlate adasinistaresiola subjecatha‘edw |noh1$aV16ca dlsease or
S es |
hwﬁ"t%gﬁjﬁ%t 518 ?{rega ﬂlnogne Vaf'?]he 1&%&3%\% g?ﬁxeatﬁ'le cﬂlmenc virus .

m?ddceir at indundiesonse skl dndtlien eﬁBoﬁﬁ@tntl\ﬂtEéhnﬂmﬁxﬁig@ﬁi@Q‘Srmulatlons of the
devel op msnt such that the IFN systemis not

f ul
"aVé’\l}‘EPlb pE P agmé@rﬁs‘afp advbicetihatdias pot andds peat igkapted) vulﬂeb@th of the
i
HRBLGIRL  VAIEBbeb DOA 0pre Te
imggmoge:rgc formlutatlahd; afftheinveotdon myy alBoibe adohétisteteddo a subject that is

di scussion.on the.growth and propagati on viruses, in
opBEHEHeaR i5iPote Tl oh o e e DR cusrigstor ghothet Bpe, subtype
of S B8 thengfith 88 RRicAMEAGRREeSE va6S iIndhides aﬁq&mlﬁle Fespohbe>

Pat ent No. 6,852,522 and U. S. Patent No. S?

[MU6R] of wiNasty m@@om%?e bsedde pﬁmlue@ﬂbyrmremeg@nc éorimulations,

eSOt oL SO FR AR RS o s
it ejpaciadal brill Ditagahlal ligkarc@yenIan Qﬁﬁ@erltdﬂéalc SHtlayedBis V\&Jnﬁunctlval and

known clarificatjon procedures, e. ,. such as gradlent
sebevtaneeigattesn Imbigdse emh@h;rm%f eniplade ghepnghipopdation. As an

r

o 0Bl A 010 ey loR BRESHURRAME, foutes o mass
admﬁat;tﬁatloﬁ far d@realtm‘bl Khrposes such\dsivieséisiking 0@E5 5} th Sspahy. ; It may be

cli::yliijses of the jnvention can be

P{F‘sf%fabke % gh%d\l}%e it cliimeriecn ez vits IBpEReeenicfogpglation via the

na&SRE 6ute bNRLEHHOABE te Wild- tﬁ)%svnﬁg ARSrmafBvaRLit 9%%%@ BrdiErable to
used to pr event, manage and or treat one or re

indtoglaeesths chimeric Wpsof theanm@otv;a thh @atwidl meutk of irifeatimef the agent

B 5 B0l A B BB visorns

sderdiody dndiceHuldefamigd fe@fbré cAPeANRE A Mmtd L6 aFbosk i,
uses of those formul ations for inducing an inmune

infeation o &hq Tespiralertsjteact by theehispirietiiuges mpy fycon strorg secretory
1@%&%&65&8 eg’ 3 dﬁﬂ%ggl f{ﬁ%%go%t%aﬁ%ﬂr ggi[glglsgv?tﬂtcbgg 1gasnt protectglon against
a pantienlat Hsedsp wausimraggan eIIna‘ddrmmph apredeindd @ippilienent it may be

IS R TheRb A oG ek TarRlgnat be vtForaN ot fhodhnes by
aﬁﬁglﬁtﬁBleQH&ea@ﬁﬂﬁor%}ﬁ&{mﬁ tlé'ﬁ‘ cérpe(léd*lﬁé“éﬁpl\’)yéactﬂ %.gg,ﬁgr BE of an

admnistered to a subject g., a nouse
inheles er; n&ixuhk@yandafomiukatloﬂn u«mhra)l aemsgkizing agant fortuisbaslh spray.

[@ggﬁ?t W B}? I&'%Hll Q%Ia Ipen C:%oig’ﬁ%@l%%ﬁlélg b @et%ptnl ot the invention does

nétl r@ﬁﬁﬁﬁtcbﬁlpﬂﬁé ﬁﬁ&ecu@ﬁl%kﬂlﬁl inf@éﬁﬂﬂ(egﬁr meaﬁﬂ%ctlon or infection by a
gener ation of antii di Otﬁpl c antibodies. The generat ed

nethvirgdafegoypagenid, hus sisakiein dipwst tisdar tedu@ﬁﬂhmn@im of the pathogen

ARG AE58E yTOMRRET B pprigons, mpiscaions

thalmdnumegenm fcdmalgﬂim&tdf €hd 1E’muﬂm36s%ﬂ’t§ m @6:‘581’01&? 1 fold, 2 fold, 4 fold, 6
ant i

py ener ation of
fol s B4 o ok 25 AREEAOD T8y L0l 25 e, 150 fold
179%d % bY&1d! SBURS, 86 2Ny, ST opi‘3 E@%l&'cﬁrq O(ﬁ)s‘lgld ogeé}@ater reduction
anti I es may be chinerize umani zed
inlfit&: oﬂ:?hd? patho gﬁmsrelatlvmbdaxﬁﬂireand sdbﬁ‘dtﬁ BEendfits oﬁadeducnon in the titer,
I nternational Publication Nos. WD 98/46645, WO
98/ 50433, WD 98/ 24893, W098/416554, WO 96/ 34096, WD
96/ 33735, and WD 91/10741, each of which is
incorporated herein by reference in its entirety, for
reV|ems on the generatlon of chlnerlc and hunanlzed
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hour, about 2 hours, about 4 hours, or about 6 hours).
Dosages of the antibodies of theiyti y)m$ Qp B1 >
we@@r/oysony, every 2 days, every 3 days, everyPOEEK2006/045859

every 2 weeks, every 3 weeks,. ever .weeks, every 9
- iR o e B BlifusbndGEidh nRAT FadimEELR, 16° oot
s Boyhslof tREPMERSion BHEE YedlBtidPiLtHS lenBth SIMBE Yiscas¥ 8RAESdition
over the couse of treatnent (e.g., 2 weeks, 1 nonth, 2

aspepiated with thepmfigstions nont hs, 8 nonths, 10 nonths, 12

s, 1 : ths., aor 24 ths or | er)... .
EREL: . S oA i B 030 B b gion
usddi togedtect\vighinstesdisdast (0g.| mviardction) imayivesuBRBisNiSk gfRetic
&gr&nt er al I,%l,mfor_ examl e, intravenously, )
SPRPIFIFRS iR IpeRic fempdicand shasinyentinn is peddp paetpetarginst an
i @ioAD iRH8EBA SHuOhRd/bY atWast S cﬂﬂ&siﬁfe}f%o&rbge%ﬁigﬂ 0% an

enconpassed by the 1nvention nay al so be adm ni'Stere
inflienzasvistsandéd prataageainstordisdass oroaympft@0 hSsdkiatddewith the infection in
antibodi es . isglated from subj ects adm ni stered ) .
oBveariges ap S rEbrdnRbotit koR Thep o B Gens fvention i
ubganb fpedtedt @ AinbERfecANEbLP NI SRASE it RERISRSFhA e Yus agent and/or
I munoassay, system known in the art may be used for
PEAiges agripp® disedsaor ahpignbassoaiaed therawitdintmeivesubietist Noa-limiting
it stens,using techni ques such
egﬁggglgﬁﬁsﬁmﬁhggéng?@?lg %Y_eln%y&r? 8@9%@“1 |V%H%zqgrpes gfu*us, retrovirus (e.g.
HIWnhepatiisbenis, thitoa ey, resphamisgittial VirosNass dyfomegalovirus,
recjpitin reacti on;‘% gel diffusion precipitin o
aqeuQ¥IyS, Sdostidinsro dpbrarelle sp-adigpkpdocose sm i msgroerecus sp., Vibrio sp.,
. gy . sy . Cri
SRt AL TER oKL k05 s, K BRRRAATRLE i
Psamfomonsseeysgiansth, nnihDeoetiephilcmongaensss, @8 8 dygozdad st amobea,

but. a few, 158] The anti bodi es generated by the
m&ﬁﬁ@?ﬁ%ﬂﬁ({*%}é@a fOPHE4hvention can also be used in
[6oh68IPT 0dUThé BRypRY1a8Hd AddibRhdBp&utid REDQH e i-ﬁlﬁﬁuno%egirc formulations

antiidiotypic antibody can then in turn be used
of therifention ane,baped, i past, upon pehiehingominduding pu irmioaresponse (e.g., a

ant i ' jnd-an initi antigen of. chineric
iRk B i ha e o el T b il flifhonsnduce
d&hebl @ fdimietenes @t antibodyl &Benhst EVEREnd of the 2Brheric @R3P tither the
.n i mmuni zatjon procedures, the anmount of inmunogen to
sybiect Qe aHmat medeltherapiisie Brousss Fé@ilcaning modpld. The serum titer of an
j _ i Ci Sk | [ 1. i ||
oS B RS L A L0 o 860 R L
inamuncassayb subh dsi RIdSAsoin bivecrsbidfimeit, tHe.antiBodiegnpaeidieali€bind to an
For mul.ati.on 00160] .The i nvention al so enconpasses. .
antigen 03 edpe e bt HRens Yigedn ofher ﬁ@gpﬁwﬁﬁ #e agibodies
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anmount is the amount that results in a serumtiter of
about 10 ng/m, 20 ng/m, 30 ng/m, 40p g/mM/ 506 /m
W@R003084802 80 ng/m, 100 ng/m or greater of aPCT/DSINESIS859

‘"‘*‘#1%@%%* W%@IP ' %Jéh@%&él% ﬁ‘dqn@xgﬁ ?(g]f c?c{;l%,;lg gqr.jgt agglg%agpﬁ irdluenza virus

of He mmntmdmletdh phidieiclvis $6mbAsRG fkibh pfotéih 288 IRerdbachis
daé days, 10 days, 15 days, 20 days or,
SeAUSRSs &t ¢ dlsgesec?é%e@f waerei eﬁffp@tve@munt §tthewmotmtahal results in

B ORI AT 9 ALY TS v,

response nay e su
ramla80 ppimael Q0 pgiing or pratee n8antibedich @it ilﬁlhﬁlﬁb@%@@icél[y bind to an

h
aatxg‘ge%ao‘%it%ﬁxﬁﬁntp?w%lnﬁrﬁédéq‘i%%ﬁaeﬁ%ﬁF%”q%?péfo&aés&ig Hifoduéed proten
assQUiaTidvith DERYISAPA 2Oy Of0 4421 an@%gt s, preferably, 30

i nfl uenza i nfection and/or ‘i nfecti ons
daysrafter ﬂmfgrstaqg]@nmsmm@handqarmtto ayi szubsethhﬁmirmmstratnan The immune

%és cot 452% ﬁﬁ%ﬁ% L‘Z’}%ﬁ?@%{g&rﬂf@%ﬁ%{)&gﬂ \% ]éresponse is then

carindlated oe e)&bapafatdchfﬂal{ﬁ‘étﬁ@te& rdsnsefin tHeesubRven! ng Whuntdl. G one
B@gerlc avi an i pfluenza virus conprises a fusion
I, et dsrrasent wgelatlmrémps:@l@thgd@fcmmnngmg@ném emeliorating an

avigh ﬁlfﬁféﬁiaeiﬁfecﬁgn ﬁﬁh/g 15?&%15?{&)@% Ther. 11%%9%021% g‘é?rlgg}?lp%ls not avian

avian virus o I nventi on el

indlwenmat iniag atvha mﬁmﬂﬂﬁod derfs&ngd/&rﬁ?isféngg %Q’frb{ﬁﬂdsé bf4in RBhmunogenic
40 ng

fog.}ﬁt),trﬁtuong ;stﬁg a c anﬁj:/ emlan 185“%,5 mlrus ohihe @yqaﬁto@,rwhlch chimeric
QfeREREn

i T A
seqence; toraisoibiset 6f anadffegtiig adowrs ofitheanhimeiénavdbn tires of the invention,

Wé&%isnotg? Bftg : Sf:egtpﬁ)gge%%% (gvb\é?}ﬁ{§pﬂ§a ﬁtza :Fq%&@?clter of a%out 10 pg/ml,
2m¢gmm 3 fi@nl 040 |@igh] (B0 |0F/mi, %og@'nets > 70IQAHE lsg pe /ml, 100 pg/ml or

adm nistration. I n sone enbo nts, the
grepiehelangibpdies thehimmynospecifierHyrtind toracantigen hﬁths whjregrtc virus and/

mf(’d’ntt Qﬁlgﬁ%fqgﬁhndfggéﬁ%lgﬁn t10 girb9t5 th)é> ﬁis? 31b9ro9el%§%ays 5
deﬁrs,xl 0]11{}8'5, 115 dayd (@), ddys %r, J;ﬁ&braﬁbl% 3004 affer ﬂleli@rsﬂéﬂnéthts%(raﬁon and

1{% OL2 PfU.. [00172] In one enbodi nent
pr{ogg;o 6%% ?q‘teﬂ(/aé;n‘?lpt)‘*ﬁa%?rbvﬂncﬁégler?éth"?éﬁéefﬂ% thendgsg @i fhy chimeric

ﬁ{j K t Y e. an
nAeCATRLOALLD 8 85l AN BRERES 1% B 1950 s 10% 101
5 x Af'ed 07, Sus1Bg 0Tt 5 wHiOkh 0755 007, 6% Suert®a) xil0°,3 s U], e&t10'°, 5 x

h h (0 18| adm ni sterlng to said subj ect a
1§ d§§<8? nﬁig ngtlve amount of an inmunogenic
[00DT3]’U| at i Jarone @MPbiPhdhd tRe FIREIR idventitd hloSREe nt’e‘tl{ f&f preventing at

the invention, which chineric virus conprises a
legst pacdisease (4. h@tt MDY sdeniion sadioeinfectioes by aaotﬂexsaﬁwaous agent

Wlﬁﬁlg %sq{r%gy A 'ﬁl 3 eégﬁjﬂ L& fxil é/ogrfpargﬁgﬁtdnfalsfpgt%ﬂto saz@ subJ ect a first

domgbﬁan ef%tm*@ fumbunt4 aﬁ%ﬁ“luno@éhlé'fﬂfrﬂi‘ulatlﬁﬁ cﬂﬁbfﬂsmg 4Qhimeric NDV of
m 100 mg/ M or greater of antibodies

th‘?ﬁ%{? ntf Wﬁﬁé&nn&mﬁﬁommee& dlugipnaneteieef ahetesplagopesequence

(e. %f a Hi@@as@ %ﬁlgéégngewl‘igr%lgq}?e gﬁécﬁ% hﬁﬁotﬁ%\t 1y§}b2ango§)§1§th&g§/e§1?1¥s in a serum

days
tth;‘qu@bolttHé) tfg/mlstQOa@mh |3§tprgéml éﬁ pghﬁll B0 Lgfmlt 60 apnl, 70 htg/ml 80
ug;upigﬂue t adntnls% a%éon another enbodi ment
PEm\PL gFsatis Of AR  iRgHworRSel waﬂzaemdgoawmen or
epﬁtb'@ ofah@badkBord oft tBAShinRA vitu$ S A, (Sﬁ}g?s IIO% L, nlf5| dé%] 28 days or,

i nfection and/or infections by anot nfe

preferahly. Whdeys afier thetfirsirdmisistrajon andepriou iy et subsdftplent administration.
met hods conprising administering to said subject a
first dose offormul ati on com®i-si ng a chineric
i nfluenza virus of the invention, which chinmeric virus
conprises a fusion protein of a heterol ogous sequence
(e.g. a disease antigen) mhereln the effective anount

e o I




20 ng/m, 30 mg/ M, 40 ng/m, 50 my/ M, 60 nmg/mM, 70
mg/m, 80 ng/m, 100 ng/ M or greater of anti bodies
Wa baw/osasnrinospeci fically bind to an antigen of PCTES2006/045859

o M@ff et ﬁxg b Peendian, '@?fic'w@f‘éﬁnf‘dhoc{Srfer PiG¥PRfng at least one

diNedce!t., %nQ\aNV infecH&Y Snd/didnfRNSns by anBEEp inféQicdaYSer thlch is not
I%;‘Seferabl , 30 days after the first admnistration and

Vbin g Wb;lﬁw thepsthgde pemprisimgadimingstdring. to lspid sobject a first dose of an

chinmeric.iLnfluenza
e S e L T
inxveh@an, viiidh chimeritGdus &.&ﬂ rifes % f16én prbéin oBa het@ﬂﬁogoll@ @equence (e.g.
5.x 106,, 107, .5 x 107 108 5 x 108, 1 x 109, 5 x
afllggaﬁq)a}@lgeg) yvhﬂﬂl@)t e |eff§ctp(91an10ungls>(chq: a@gulgrthqt "Testts i Eﬂ @, serum titer of
t
ab8@Y 031g/hD %ﬁgg dxﬁn‘?@%gﬂﬁﬁho H%ﬁﬁ @6 | 4 as(? [l% *é(?’@%/éns},e 80 pg/ml, 100

provi des et préventi ng a
ngéankpor, greaterNi\Vintihddies thatnimmmaiospecifidaly birwinte ab)anagﬂt biEhe fusion

i nf.ecti ous agent 'c i s not. NDV) in subj ect
IFF}; gﬁé %rbnp eguoﬁg@ dlﬂ{nér'{ne?f tﬁlf; \%@Idg%ﬁ rgﬁlﬂ @é?mﬁeg with a
disense) a0DELYsOS days, 80 HeRt 1y aa@ Dy Elﬁyscl\l%\ﬁ&@férim}" AR Gfter the first

formul ation conprising a chineric
aflminisiration andinriehtoodsly sabdequerit radmlmsirrmons dbe amfmyge oesponse may be

Y N .
ektlﬂ@iolatteclstd 4 predi&teal rS@rol:wB mlthﬁﬁoubﬁécct @@L%}édrﬁaﬂ'f%'ﬂne @fbodiment, the
pFﬁj?‘?ﬂ 1nve81@0ﬁ@;qﬁldesmh9§/fm pr@yerg}{ng@pé\ID}g{ﬂn plio bl egnfections by
ol ORRIRA! 1P IR 1 SIS Ao
adimdstyring 4 Girsf dyss, 020 intaymogenic fm&lﬁlbitmblcympﬁ&ng ay:$nmerlc NDV of
af.t er Ihe I‘Eﬁiadm ratlon agg prior to an

the {pEatigEny bigh AP Voo icbrolsinpontaifingpieterologous

toHi8 GuRACARS SR sh é&%%ﬁ’
pagelnt (iiNhI gh IS ngtBjND\/) |Eﬁg&§ﬁiﬁg??%ﬁthggﬁgéngﬁus of the

inyvgRten é??h@genadm affesties ameunt ds haiathosuisheioesuisfin pserudotier of about

8, 20 GR35, B LT ISEBIE PL 3 P, 10

g/ rog rgresatetudfuﬁummrthaem@nﬁg@cmany Bindite aﬂfan@gen of the chimeric
heter9|ogous sequence (e.g. a disease antigen),
ViRl Ar fipEbodies tl“%?@uﬁﬁmﬁllﬁcﬁlb’ bingd teamariizenioithe fusion protein 2

d%%ssﬁ'd%yjﬂ hp ggyss g5 %ﬁ}st gga Ly Sx%géaﬂéb n%,?srg@!y%ﬁex%ﬂﬁétggmlmstratmn

amiglbmr to laﬁ@ SIgt@éqn}lelno adrgm&ﬂaﬁbn ofn sanie d@ﬂﬂjd?ﬁeﬁtbla?e dose of the chimeric
nospeci ri.ca O an antl ge t ne us

H&ﬂ%‘“ adgnmsfgrgdéﬂﬂl? Fest Or amgdn il 5K OB 5 x 1% 10°

5 Ixnlto“ 011190?53 107, Qs 8Fs p¢ 9&61%”\1'0‘”‘5 919” %%@ﬁﬁ) 58402 1x 10 5%

days, 10 days., 15 days, day$ o
dl%l ]fEﬂQbJ@X 184 Qial@glyﬁfﬁt er the fi rst admi n| stration and

liZ‘E‘Znse BB RP, (R OB P OO Tor teating at

leastionsdisersak. ., WhiNDV i LEPRAS /& lﬁﬂa@ﬁbrgquyraﬁbﬁieﬁﬁlf@&mus agent
ext rapol_at ed to a predi ct ed response in"the subject

Wblcé is n%{c Iﬁlg}{aﬁn a pabjenicthe medwidsepmprising a@lmggﬁmng to said subJect a first

n. NDV
T T T—
tha@eventiod, wiich shineiic MMs comprised vifagion pfaﬁelﬂi@f B@6terologous sequence

conpy.i si ng nlsterln first dose of an

(e 311"?151:“&9 gfﬂgp e B4 é@ﬁb‘fﬁﬁ 2yt i theamapnthagmesulis in a serum
C pi

b R e E SOl E ¥ gyl 80
ng/mil dl (ykg/mé or glfeafanowlbodlﬁwﬁlaanmnumspémﬁbeélydhndmr arcantigen or

virus of the invention, wherein the effective anount

is the ambunt that results infA-serumtiter of about

10 ng/m, 20 nmg/ M, 30 ng/m, 40 ng/mM, 50 nmg/ M, 60

nmg/m, 70 ng/m, 80 ng/m, 100 ng/m or greater of

ant i bod| es that | rmunospem f| cal I y b| nd to an anti gen

o a1 -




nmg/m, 100 ng/m or greater of antibodies that
i mmunospecifically bind to an antigen or|::i itpp f |
WRoop/064802 | Coi neric virus 2 days, 5 days, 10 deyBUSDB6/045859

.. owodays, 20 days or.  preferably, 30 days, after the fjrst
o+ preirn R BRI EnEGon R EhEIeRE otiun ) detinSdlgtiriD days, 15 days, 20 days or,
pR&1BIaBlyS 80 8hysOifter tHE RBOIdISHisEHRRUNEHor 1 §&fulht administrati
[ nventylson pﬂg ovi des net hodslsf or treating %?y%aéﬁgotnagmlmsmuon'
I p@thereenhwdgment sifie [WReitifreantion provides anethodsdot reatingtay least one

roin i .agent, which is not NDV). in a .
Rt NP e Py s Br AP ey oS pecaupin i o
NIDY) i sudjdet, thd mdBnas edmpvikigf dREihiswRing 1Ol s@hje@h first dose of an
[ nogeni ¢ fornul ati on conprising a chinmeric NDV of

effgg}j‘iew phan igpneRpgeRicHarRHatian compsising 4 ehimeric NIRY ofthe

. . . . . 3 . i S
RSBl 00 BB oo A p AT e o
atdiszbser ansigb)s wiherein the reffisetivietaatounf isahoaholf thayredults 20a serum titer of

ol nael g el 36 e} 49 1@l S LBl O REA b . 80 ug/ml, 100

u? torl REREIOTRABEDdiSsPthhYinkh B s RifRAII A BEAd96 An ti%ﬁleof the fusion
usion protein (i.e., an antigen of” the ectodomaln o?
prafeini(ia. y stiardigdn pf treaictodapsioifdbeuitmilodedproicbemsaiated wth a

aysqc 10 S day 20 days.or.,
BRI 180 T, 57 OBRD 100 R Ao ol st
afiiirdsiration aRY pHUPHeMYObseqieht Bimini@fation. ThE SmiHd Rponse may be
response may be determned in the subject or in a
dgfierviaed froheisubigsticin p asigenh swdels Whirhrregnonseisghericasrelated or
t | e se | e ;subject, ..
oSH4otR0) R E0ARIR BEEALRIt, LERRENSP A0 Bk Shhdimen, e
prasergritventio prowiidtas snethédsdostréaning tan 8EV igfetionNiAMd/or infections by
[ Eect%ﬁgn and/ or il,nglecti %ns by anat hey infectious .
ang) FHORATRE ASSnHBRINAGEATAN 1Thh arian.tthemgihoR sqmprising
a@RMINtb YA AT FLR imBnBeddid RmHURSiSn %rﬁgﬂsing {}lm ic NDV of
i mmunogeni ¢ formul ation co%pr|3|ng a chrneric Ri5 of
thetinvéntipawhich chintiris NN averpriseNDisbarpoteresntifing adaterologous

rotein containing.a hetergl ogous protejn sequence,
oRA T Sl oS tatd bl ALt F e R amebn ot e el rains of the
inWleitiksh, Whetdhe tHerbfRBE VAo & 18k Brlbhit 1Bhf B&Iis\E 2 38MMMiter of about
s the anpbunt that results in a serumtiter of about

10 ghn)) 20 he/m0. Hyneinl, Honehiei0 nehol g gml 96 waknhis0 rednl, 100
/ /. / t f .
ET B bt P o dk o b Rl bR 185 B ShonCi g chimeric

vivhs drkié ocdnitibedies thet inisuaogbecificalanbind eslhesntigeator the fusion protein 2

[ 0S 8|f|c?gly blntglito an antigen of the fusion
d@fsmgy BW‘?{) g é}%X/% gay)sagg’ ayts(prdﬁrygezratig 3@3@@15 .aﬁ@r t@gﬁgst@ﬁgmmstraﬁon
al] fi&8khy sub'ég% SY§dIﬁf‘n§s@1rat'5lh qnfsioﬁﬁten%%rp%rﬁ%gﬁéhggé AL chimeric

_prlor to any s equent aam ni strati on.
nélvbidi viestadminibteredds ¢headubjebieorcimainaedel i 103ehHzd 0%i 108 x 10°, 107,

I
S DPLSL it e Yoo\ SUBAEES 8 TRl 0% 5
1(5‘0,X1 )1@@1,1, SI-QZOIIFerO!E%u. 10s, 5 x 108, 1 x 109, 5 x 109,

1 1010

X , 5x 1010, I x| On, 5 x| Op or | 012 pfu.
[00435175] | In eneecenehaslinientethe prashie ipyemsiontprovidesmnétbeds for managing

V) t hods far nagi ng a r._ aneliorati.n t
oGR8 Rs PRI 0 P e iBer Sirgpfcfions by another
inffettiond agenswhichdnast D Vi) i 6l @i shaaRodwobePrisisig B@hinistering to

I_\I(g\/) .In a supject, the methods conprising . ) .
saidishbpsct a dirstielgse of angifeciypraewntHf pn immugegimieformplation comprising

. i . i ic f .at | . .

o N By R SRR s Sl s rotein ora
hetérologoicsequencs (e.gnpissass aatifend, varergin aheéffectife amount is the amount

het er ol ogous sequence (e.g. a di sease antigen),

wherein the effective anount-6&-the anmount|;;; i;;th ,

Il g!'| ' se!::|] | lip:pbout 10 ng/m, 20 ng/m, 30

ng/m, 40 nmg/mM, 50 ng/mM, 60 ng/m, 70 ng/m, 80

nmg/m, 100 ng/m or greater of antibodies that

a - e - - Y




predi cted response in the subject, e.g., ahuman. In
one enbodi ment, the present invention provides methods
WO on7/eeseli ng and/ or aneliorating an NDV i nf ecR€DIS2006/045859

sﬂtx"tlﬁqgésﬁl@ﬁ)iﬂ?is%%mg@aﬁgﬁ%b@ﬁgbher LQB 2&31?3& 81%”510 W5 Sg/emi, 60

padni, 70 pbeill 8@ug/nil] 100 uEtes 6r Sleal®Pof ANBARS fHa€ immunospecifically bind
formul ati on conprising a chineric NDV of the

tq #yaiges o enifaneiet e brskbanegbtheehimetie vkun?2 fays, 6|days 10 days 15
n
SRS UG 2 OELERL OO sl ScR BRI 49
swhsequendhdihindstiativenin amnthenembediment) ehepressit invendpdlides methods
s the, anngpt that results in a@serun1titer of about

fcffdn‘ﬁj@gmg ratlgg) a‘hlﬁgqhone e55 [ algbl% jtpctioggnd/or
iffedtitns by Qnéfﬁéﬂhfecﬁ@us’%’em whﬁ:ﬂ@s WN]%V?{? 4 '?rthé)lfnethods

anti bodi es that inmmunos fica n ‘ant
COMpLi$ing @dmméprmgvtp rsaisl sa bt mﬁrSHMSebxﬁdn eﬁed;th&tamount of an

1&%@&%&2% ;}é? cgglgrgsqné% C gipaictl\?gs d)ﬁ@ge 1%12%1’({9;1;'&8&11 chimeric
vhﬁ@écﬁ'ﬁlﬁiﬁey a fidfbrogpteinbt Shetbdf o Sdquasliy (@ 'gsﬁ H%Eéts@ Rndgh),

rior to_any subsequent adm njstration.

Bﬁlﬁgaﬁhﬁ@ﬁfﬁgﬂvetw% isdhe amppet thiresaits in ¢ Sﬁrllméﬁzlaof\ﬂbpunslo pg/ml,

2@%%71111110(% ﬁg@ﬂk %ﬂﬁ g}*,?é@%o";{%%ﬂ @lg/%?%%ﬂ%ml 106 13 Bt or

greated 6f aritibodies that ﬂrﬁﬂmnd@%mﬁﬁalky 13168 to dnoémtig@ﬁ of g1e)2<fu§1@ﬁ prokein (i.e.,
n or 1

010, x 10, 10,
an 6‘% ]Of%? chdemain °1T tﬁ% élqua??danr%llb%%%l%réé “ﬁﬂﬂtarrga@se) at 2 days,
5 Hﬁis )] @Hﬁsﬂ 5 Hgys 90 @Q‘}tfé l%ﬁi‘ilé}ﬂg JR0RS LRG AL %aﬁmﬁgtgatlon and
di sease, hods co rising adnni stering
PEQIBp @By S@bﬁe@lﬁeﬁlé @dmmestlatmmnﬂ“h@fmmnne RRRONSE amydae determined in the

LB P! ERptrre e Srbghe t e Prslibe extpolated 0.2
plfe&ﬂwdtre@ﬁ)nbe"hnf’fﬁé tdjédtye.g. ! £HMEAN OR drd eﬂ%ﬁirﬁéﬁt' tﬁ@ﬂé@@m invention
reduction in the severlty of the di sease and

Progigige megheds forpmanagingfnd gir awhpnatms a@NH‘ﬁ mfdcptgmé/or infections by

L
oA IR Bl BT RS NTARTE 1 R Bl OB SRRERERE ©
adrhieissammigecfirsi dosa of anﬂ'ﬁmnuhﬁgeﬁMRrrﬁﬁIE@&i &ﬁﬁpﬁsmg )] €h1%2>‘§1@ NDV of

of the chineric influenza virus adm nistered to the
thg igpjegtion; ihiaipeliimsriy NI comprisess fsion grotaio somsining pheterologous

0
pr@)% se'éluinclsbg sa%cp%biegtg 3f %rp%fefég%am undt o%" %eoch%?lgmc gléfl(slof tge
inyent@n] whergin the Eﬁegm an[cmlﬁtliﬁl_]le dtmomﬂd)hahl e¢sultsrivoal seremttiter of about

he pr ve 0 r.o t prevent i
1 By A B I R U8 S0 90,4805 0L 100
neiml 8y bikbtet of AritdBdids tat BRfuASpBARLATy BiRd &F4d SR M of the chimeric
.anot her infectious agent which is not avian 1 nfluenza)

virys agdk SQ}‘[ﬂnél bedigspithat mrgm%pmﬁgﬂy bindte amstnbigels of the fusion protein 2

TR PAAhSheH 88 ol S8t Ay Bt bdSinisration

andprive Lo anyesubsejueiddueinizRation. U séthe eh®olid¥e@R, i Hose of the chimeric
effective anount is the anpunt

ﬁ,her ein thg t hat 3 —

infludizh o5 Amimisicradia e ShheRiies Al magel KUABer: o, 10°, 5 x 10°, 10%,
eqpi gt edyet ( r.t s ] ol

510530, 348 GORM 5 ORSYELS 001 PO Ak SURH P 1005

10i nﬂe(cIQ orf }ah(bl} orl(i%pﬁcu on in the clinical synptons of

i nf ect,i on relatlvet a j ect nqt adm ni stered
["{’ﬂ@] i nrunb§ERPETE BV ARHOR A Wrsvlg%@ethﬁd%fﬂr ipsFVeniing, dtsang and/or

m | di Ak Sonet
s one dMRadoRR b A SRz dipBitsRBing B 8 S6cct an
effpgtive @neunt 08an gmyunaegericiionmulatien canprishfb a chitberiGintluenza virus of
106, 107, 5 x 107, 108, 5 x 108, 1x 109, 5 x 109, 1 x
1010, 5 x 10 10, 1 x 101 1, ®% 10 1 1 or 1012 pfu. In
certain enbodi nents, adm nistration of the i munogenic
formul ation of the invention results in a 10% 20%
30% 40% 509@ 609@ 7096 or 80% or nDre reductlon in

o " Y T o g, I oy o




nmet hods conprising adm nistering to said subject an
ef fective anount of an immunogenicf I i Ji Il i M 1
wORDM7064805 of the invention, V\,her ei n the effecPCWES2006/045859

. q . . o
OB B 04 o TS0y i
nrmrtatha»t, ir¢ductioe duhxtspﬂmztatiOlﬁlQ@dHch@h iz ek Is@Vbrity Qﬂﬂ‘l@td'ls‘éﬂse' dhd/or

%ﬁfe .seve of infecti &n and/ or reduction in the
CHpm t %ytyt’a@@r%nwtom% theflisease selatied tata spbjecbnet administered the
BRI 8 Ednid rmAtHoR 'o?th%rlﬁ\%n'ttgﬁ M@Qfﬁﬂ?&ﬂﬁ({%mglatgg% &lbjetchlg a human,

of the invention. In sone enbodi nen
I spmpeebodimentsj the sloseofi the shieteeid 1ﬁﬂ)4d1b£v@ﬁtk&c&1ﬁhlste‘§ec11@ﬁhe subject

i1k 38991055 548 1855 il 108 o8 1870865 168, Fo1 85102 10 5% 10%

13099, 3x1030 2005 X16°010x 1b'1%5 & 169 or 1512 ﬁh Op or | 012
In certain enmbodi ments, adm ni stration of the

[(ﬁ]r%h ogenilt anshenemhodisensfthe hrssentimvention proyides tssthatls or

%, AQ0 %, 70% 80%
T N N ST T
attdéblahfemom by ansthiby iafctiongt agefRicE iR dviah @nﬂt[@ﬁ%)qg %@hﬁj ect

%r b}tlo f theginventlon as determned at 2
© 8% avign d‘g’%ﬂeﬂi 'SEQIPPIIsing adennistering m@fcbstdvjﬂcy an e@ecuve
arﬂ@tttﬁ' o@%tn%mﬁt%géjmf‘ c?%hﬁ %Btnﬁﬂ 19¥ a%ﬂt’ﬁa&? thod éﬁpwaa@ms of the

the art or exe erel
inypmtiin, wheesin theleﬁfeowweimcamb cscthﬂembﬁnt thﬁffbsmllts il @kdd0BtiS in the titer

ogﬁmhbe ?9 formul ati.on, of the inventign results
10 c§1ou§r ageonts i uctig1 1nzgort Hy, regyctipy in Bpspitglization,
reﬁ@&tﬂ)nﬁﬁ dlh&édv@ﬁty' Jf 1ﬁi’8@tldne£ﬂdy& %dtﬁﬂot?fn tthlg ‘éhhﬂgl %ﬂéﬁ#ﬁs of the

agent or the burden of infectious agent
mﬁﬁfﬂp@& atstto @cﬁbrbwp@t(é edatinistereil mhmlnuglﬂmgentb domtilaiomrf the

m%ntfolﬂe {g Q%ﬁ@tefn% %1%% N hgrcfn 0s gtpg P]almegl%ya%@ndg lge){]zg vaps

adaanmtmumonhsmtgédtmdﬁys any?, met tsqsiub@nmﬂwxrtd‘hﬁfas’k 167 108, 5x
1 oNn 0 VI ra

e fied here e. det rmng
14 Xf‘gp§l Iedi)?sgi e (lérﬂgh,rﬁXéf) kel 0 mﬁmb@; i x 10", 5 x 10" or 1012
R S e
inpetion cedults imla $0%s 20%e309%, 40%,230%,1600%,1700%) or 8044 ordene @é"ducmn in
and can be det er ni ned by

theeﬁ{%oa(gl%fl ngftthe di sease,
TRHGHH hindegtiops agent rlate t A subiestmobadministered the
1H1@Sﬁ1@g&1lﬂwnﬁﬂétidﬁ@tﬂlé’lnb&1tms ‘a)éféﬂnﬁxg% EF& H%ysbg%%m days, 15

opti mal dosage ran he preclse
dawh 20tays o prterablyn tmws afiles seidl edraindstamtion bg anp utethadfknown in the

nd the ser. |ou ne i nfection
BB BHAR hetl P2 ghEm Bt HER Tt olrling rportraents
admdgrmmn dffantlﬂihﬁumb@é‘tﬁct for@nRtion bE tRAFerddR &GS al,2,3,4,5,10,
c ngtances. However, suitable dosage ranges

b 29.r/2s PloHOfold tgdwetionl in yhesisplination 2f 1 mfeﬁ:ﬂ@us a:geﬂt, or the

butiiéa}?i o% g?fectiioglé ’ag%&xreila%%e tolg?ubjeci not1 af%@m% ?%éi ﬁs_rb)éqr%%?ggemc
fomﬁﬂ.ﬂtonbbth&ﬁﬂz@ntlm as detetminedat X dagsl 5Ha¢, 19Qfhs FlfSLﬂayﬁQ@ days or,
104 to_about 1012 , and can

f
prdfgRbiP A7 URlhtel o0 aipjriitation og any medie lriamedn 6ie stbosexcmplified
herfeirf"(%sg Vtie"té}rrhﬁﬂti%h\@lvﬁalatﬁeto(g bectgteﬁgl 106888 Hor Hik %ﬁ'nég%

doses rm% be extrapol ated f ose resp NSt
[00&8] ved fn amather epittodiment, thapreséntrimetation @ﬁiwd?e;éifﬁfﬁmﬂs for
i munogeni.c

801 |
prer SR ber S TR ROBk T Bitone dfier Baare anGuNE infeeipn andlor

inféetiohtts @bIHRE frifectioul B t
admi Wst ered to a su gﬁct}tlel?g()ﬂl Ig]g@?tlﬁ qu %‘?I(ﬁﬁf ap ayian), the

methods ﬁ@tﬁgﬂ@tpgg@myuqtp@gat@se]sl)subﬁpt a:ﬂﬁfeptlw embugvfah idinunogenic
| east one disease (e.g. an influenza infection and/or
infection by another infect rdfls agent which is not

i nfluenza virus). In other enbodi nents, the

i mmunogeni ¢ formul ati ons of the invention or
antlbodles generated by the chlnerlc V|ruses of the

o o o o, o a o s o, o



chimeric viruses of the invention are adm nistered to
a subject in conbination with one or nore other
w0 berapises (e.g. antiviral or inmunonodul at or yPCT/US2006/045859
fﬂ%lﬂﬁﬂﬁiﬁiﬁ%%)m Ringh b ERENTRA A
"nfect i o aflirnd ok hlgléctl on {/1;19%%%%21?%1?@ dég{heye?%ﬁjggeéﬁfmve
agiereths the arequng tias resiths inperedectionrinithe titer gtatuntiieh Gf infectious agents,

nogeni.c..formul ati ons of the
St e T Ak g&“é%té?%ﬂ“@a 5§ UG08 18 Hieserity of infection
aﬂd/bmdﬁctﬁfn ihfige ¢ @ kY APtofsDF AL ThICEES fe?ﬂnie% 4 sﬁfeﬁgbt%tt
¢onbi nation wth one or nore other therapies
adiniSyerpd fh cgmmyRagaBsdamEationofitheinapitis) 1heome kmbodiments, the
|nf tLO

d@%e?fﬁl’é\%é}?n Fggmy@g{s 5&]{1%‘1”1:& ﬂtoatﬂg q;peq\lﬂl 02 % 2!10 1|O3 5x 10°, 107,

5at 9r108nhrdDant,s, x 1Mel®7r;rwr1@@,e1m8 s £ @0%'@10905& 10f 1thep!® 5«

rov Qn_or ﬁntl i es_generated by t t he chieric
1 fﬁé,éé ot Xdfe 9tdfe fPoHl eerainembordizerts cadministattarbpfghe

muﬁuﬁ&gaaic%hh@lau&ﬁ Bf‘th@ glﬁveﬂﬁom@l?lﬁer Sherook %f/aﬁot/; 468, 0%, 60%,

antiviral or | munonodul at or api es

7Q%e0t 89(%01‘ woreared NBION; 1nftmzrtepbcratlan of dfe mfeﬁﬁ@ﬁﬁ dRnt¥lative to a subject
NDV. In certain

n@t%@%qéx? '&ftﬁg H}éﬂﬁ a H;pffoggu ¢ ‘%orgofs thE, FWSH&W%\%& detergyined at 2 days, 5
dat}h,er(mi@@t 133d@§§920 8dys @ Sprarably, Shekh ?sdaflté?%%dt rilﬁ'qnigtraﬁon by any

m nat es apart, less than 30 m nutes apart

fKnowp Haﬁw@”t or eremplifiphhareinde.gaboietmibation abitd] tifer). In other
IH&MI 0 hours to t h yrs apart,

e é Sﬁtt@ lgﬁ{rr%ﬁ)&o(% t g I I%Hn?%ﬂ}cga ';lfl'[.l f t tign results in a

,rszo a;zs 51-, 60,at5 a0, T5, 50LTS% oamm fold aaduathﬁyﬁl tRe HEe?tlJnQ)fthe 1nfect10us
hour s Ilp%art at about 6 hours to about 7 hour

agSBTa‘?rtthe byrdgp gfjinfectioye pgent telativs e asul?jé@trr@t acrbmrnsterad the
indR@bzeSic q&%lﬁaﬁ&#%f‘%hgnifgntﬂ)]nuégsde .12%'11 gtﬂtagél 90 days, 15

hours apart out
daypaicdayspr, @b@fgtablm 3B dayssafteo s&ib adltnuiéirdﬁmhrb‘y adp afidthodlnown in the
rs. t 18 hours to 24 hours

ours .a
arg%aer £ mpéﬁe fﬁe? ’od@pq%‘iﬂag gséwa I8¢ hours to 48
000719 s apark alﬂ&da@ﬂﬂfé :
[6guﬂours aggrt 60 ho&%@ﬂ?%g@%&ﬁ%g@%@%%g??% Bgﬁﬂ@ngﬁndlwﬂlbe
effegtlmmﬁb@;rgatmgg’g preveatiomoa’'s aneelidttionwfa paptiutar dtv‘eaé%fie g viral

t f d enbodi
infB0HE il bt IR pRARY o i aRE & Sl o oo red by standard
clipatetethniinsdst In h@QHSH, lin Aiso ABdyls ndy" c?ﬂtloﬁ&?}nﬁe %f)lloyg@f?)"ﬁélp identify
e of skill in the art can bé used i'n
p%lma P38 FREey el precisedosado boemploxed iy f‘amdllaltthm will also
t
deg‘?{drkﬁetlﬁ? géutg Bg%C%Igl | ncflglg ean&'?rgat Jghéqlsnlegsgcfff}ﬁ%gﬁ?cglgg or disorder, and

Sh@détbﬂ decided monhng)todhe yu@n&ﬁt oflrhelpestitiones hfd sachGubject's
cul es, inorganjc nol ecul es,” and

cules ani ¢
°“§% i3] ge“ieg%r {SIHEﬁ%Fq %’ﬁﬁ%ﬁ rahggsdppadmiaiiration are generally about 107,

5 }amzal:oi’nwtlo@floé 405 162 514 fosr R?e?&%f’, 1‘0“% x 107,108, 5% 10%, 1 x
nerr;allzawon of awrus |ni1 ell
éri‘l 1€at kdA ‘o xa O/F, dus] 065 x 1) éaBH)lbfoﬁNandJﬁloétfplﬁfeaably about 10*
bn rticul,ak,. .anti -viral ents.incl ude,
‘0 g‘fdé‘lt 10 e o i B0 o ooy P i ceete, o more times with
intervale s dftereas Bseped. OEfféth@QB%Mﬁé}%(é &xtra ﬁbﬂ%rdqmrﬂ Qose response
i doxuridine, trifluridine, andri bavi f oscar net

curygsdarigr from i vitawoa animeal modeltestaystemsi nd| navir,
ritonavir, alpha-interferons and ot her |nterferons

(O0280) A2T. 1 RAE A QSRS Lo BRRELTE RS b e pemion o

antibpdies cgsqwaueﬂ iby theochimerit valseaof tiganiverdisn WELAinials®iréd to a subject
the term”viral antigen” includes, but is not limted
to, any viral peptide, polyp Etlde and protein (e.g ,
H'V gpl 20, HI'V nef, RSV F glycdprotein, RSV G
gl ycoprotein, influenza virus neuramn nidase, influenza
vi rus hemaggl utinin, HTLV tax, herpes sinplex virus
glycoproteln (e g., gB gC gD and gE) and hepatltls

o g,



type D retrovirus group, BLV-HTLV retroviruses,
lentivirus (e.g. human imunodeficiency virus 1 and
whewsatedsmrunodef i ci ency virus 2), spumaw rus) PCT/US2006/045859

L R T A

tharapisg),fot thg pyaventicreof £ Ihst ol ARAYE (eUS ah BiffienzS inkMioR and/or
llﬂi'lﬁr us) and rubi VI rus (e.g., rubella virus)),

gfiprbke o infectipus agendivehichvisinetiinflupyzssdiris). Uk, other embodiments,
o}

i I T —
Vlllgaaqshﬁctlyﬂ inverdlvararoadminisgéred o a/a;ubya:t il URYbiMAt{onSwitiaBak or more other
tl assa qve al‘l)[ %nd cor onavi rj dae cor onavi rus and
heapRyes VB3 dpmamemogylatosy r@rapaegsé fardhefeptment of at least one
dideedeapl |ge§n ﬁﬁlhkniﬁﬁﬁ%tl&?a&ﬂ@r iRfechbh B* aﬁcﬂhérnﬁfe@f ibud a%nt which is not
the prevention, treatnent, nmanagenent
influepaa visus)aln yetfodher Iembgdmmtﬂoﬁleusmdmogemh éormulatlons of the invention

of ngfﬁo%g s &%H{fﬁt&g bﬁ\}lgeh?}fq%mﬁrqg e C re%‘l/eggtplgﬁ%re)e%dangplstered toa
sabyjedt-ih achbinadn AYR LS of ﬂ@fd&ﬁexﬁh%ﬁﬂe@@e g. péﬂt%ﬁ’ﬁapl)ﬂ des,
pepti des, fusion proteins, antibodies, nucleic acid

1%“@%@%% atopy tErPEeS hisir desinaragemani égldr‘nr@mvbbmhﬁ at laadd one
g c(f ér?ﬁﬂhﬁ?zgﬁ{)ﬁgtrlérﬂeﬁ u(%; dnieg t15n uce lgetrbl'gi%ctbcfus agent which is not

1rtf£ucnm viays).oln 4 syfecifictentbodireeticie ﬁrhﬁluﬁ@gdhlitﬁfo@&%lbﬁ%ﬁéﬂ tle invention
exanples o

t subj e articul ar
o tfPonfes eBprues b, et QuisPatis Hites Bl he sReEnrion ar adisisterss fo o
SEGEt Gh bém&naﬁrﬁp@ﬂh BRPEF iBre dtﬂérgﬁ&%gfb @e{# ey
vancomycin, cycl oseri ne, bacttract or anpheni col

1r@myn¢mgdgl@ﬁow thglrapwd)afw d:herpreveatmaoﬁmh avien irdlueapi mfe,éﬁbﬁl and/or
kanagyci n, . neonyci n,

m.cin aci n,
e L i A D A Yl pecii
embbddmem Iﬁhe 1ﬂﬁﬁh@g@ﬁlb FdramfPatioy Dt el 1ﬂven|61%B OF 3SR generated by the
i.soni azid, netroni dazole, and pentam di ne.

chiperic yiuses ot die lpﬁ@ﬁ@ﬁla&amlﬁqﬁ@d o alobiagein cqmdunaimno;fnth one or

n kno
AL SR 20 SR DIERAS8  Gr DR Bement oo
avy Bifleaan infecters indRerf iafeetice by bdtherdffectid@gbat which is not avian
itional _information on respiratory infections and

d
iy Ae 1 St ARG P AGRSnS, BpdrmaIsoResi famulltions of the invenion
T
or ﬁfﬁb@?’iﬁ% %gfer%%g%fgﬂég:ﬁ J&&Lﬁlféﬂes of B8 ﬁve&%%%r%féhmuﬁgte{)e]d to a
subjdct in qthlmloarvmﬂf e @rrBee ra)tthem theraydes(g@renmtiyiral or

1&&%&&0@&’(%3 vﬁ%@h@%ﬁ&eﬁg@? %@%gltlﬁ%gquglﬁg]g ;r(icti/o? infection by
arfoﬂ&ﬁi liifaétiu¥ abdtt S IORhoEAML eln%ﬁﬁ%tl‘léﬂ ehﬁ%%%%fﬁ? %l‘le{]ﬁ‘rﬁfﬁ%ogemc

]% I mmunogeni ¢ formul ati ons) nmet h
forrﬁv Fionsef thoswyemtion i aiilgb@ddahgﬂnesatttﬂ b§atﬂnt3 ichimeriyatinageof the

0 t de es, f on
P O S MAGEl BT ot S e
(ngDIaﬁuuirai&xr inAmngMOLGEla ) forige ﬁémllnl«:ntr@ aﬁwﬂ)vsnfecuon
that inhibit and/or_ re uce n al infection, inhib

and{oy Arfectiufcanothes infegiqus agens wvlmh is@aEND Vor Inj qehtaisi Etmbodlments the
f
G0 EBIERAR AAGRE D LURD el QuBhAGL HRL BRLS it

apsﬁelemham Bﬁl)mnmies apartak hber apartgst a]gbeuigl hom‘lapémaﬁ@b@lt 1 to about 2
et ocgnazol e | ZORAL (r caspof ungi n acet at
oS AR CIRPPY 2 Bt HLAoR3 hpyne 2t St g Bours (6 bt aurs apart
at é&&w&s&wtb)ab&, t PRhrd 5RC ANABAL & W
ol yene (e.g. ,unyst at |1f1 hgt ePl&lggnB 60}|])0 at about 6

hO(H‘SAB@b?‘QWQE_UGHPa(‘lL af) a)bouta?rbtws &v algiub 8 Bous alp@lrt,dalabout 8 hours to

di spersion ("ABCD") ( AMPHOTEC( 2) | i posomal

amphot ericin B (AVBI SONE(r)))72 pot assi um i odi de (Kl ),

pyrimdine (e.g., flucytosine (ANCOBON(r))), and

vori conazol e (VFEND(r)) Anti-fungal therapies and

the| r dosages rout es of adm n| st rati on, and

o o o o o o, o o



5.6 Biological Assays 5.6.1 In Vitro Assays [00187]
G owmh of the chineric viruses of the present
WO pwenedson can be assessed by any net hod knownPCTUS106/045859

e B A B P DA e 55 B st 1
HRlirsCpf KR RbBHION VIRfHr £ 1ol dbBitOR Rtk $4faR) abold %Jhr?to qul?ours apart,

attenuated chimeric viruses of the invention can
13dwursied4ihoursanetnpehans tca?rﬁjhmmamr BE hews tg 8 lheurs Iapat:b, 48 hours

E . cells ed at
1§82 Bousantiag tEol s0gbpitartoShers B 7hSi et 72 Rguss o84
haot apart084 Howrsieh ddhod$ apartyo} 90holds RODED hékrd 1 (28R rred
Oé 0.05, 0.1, 0.5, 1, 5 or 10 and i ncubated with
Thodimente dvpermere thsipister admipistaredswathin) the sashepatenivasit.
tit t
%{I”asgledl in ﬂtﬁv‘??tggé\ﬂ? escrﬂ%{tg%bgl%g\rg\ll£ 1[1%1 ﬂ%rarg%qnlbse used in the
fomudstiapis (vgr, ahcdine ﬁ)rmulra'amd) andieasahels ofthaid@entiunl NéBlimiting
not linm.ted ta, EFK:2 c Verq cells, primpary human .
cfitipier Bhirale) aruts HiLIGe Ao Eiatt KONGRS oGS Hpinh proteins
afiIbddh& hﬁ'&le&%kid rhbl@&tlé’sn drdatleanbigtliss, n{oggalr&ﬁﬂnolecules andfsmall

I ncor poration of fUsion protein int e virion o
in@CUéﬂﬂth@rlmmbmandr’Qewduce th ettpehesmh of 2 mivestoiitsmecpiprbihe

b t ho art or descr
AEPBARRL Y e TED RO PO i i i SB35 fom
Ie piuhttﬁler |a.ﬁuezr11ﬂat youned i86lueg B9 are MOT li@K8dR, Bucl¥bdidd analog@(e g,
id |l iH allantoic fluid of nbryonate eggs

Z@QNU%@e RSV elpYisEamgeeloty, vidagbiney mwml@@gnrlﬂuedmpo@el ribavirin),
rotein

f(gs)%%t?lgggrngﬁﬂgélﬁ\/@@tgfét?@ﬁ%ysa@ﬁg%? Slgdlﬁg\ylr rltfcaﬂagﬂ AR ﬁ interferons and

oﬂnomtenferonsbenéAtZT [00189] Viral assays | ncl ude those

meas er ed viral replication (as determ ned,
[@1351 ?%P‘?Pé]t"%‘ﬁ? Bt al%thelr%‘ra@l%idﬁ A fpngmpdylatory agent

tHak Qtlﬁhﬂ&toﬁﬁéslﬁ’@fo? %mlﬂa?&hu(g%n 9As uB¥ N&ESI gleﬁlg tcg'trp‘tvngel antigen” includes,

anal ysis) or viral R as determ ne
briTis poRimited ty; ehevinaltieptidea palypsptide dnd peettinue.gd Hid gpst 20NHIV nef,

RS0 S Shihibaen 4 g8 sbele B Pt B it R inlvenza virs

hethagdietinin STNV thaRFiek Sitnféx (ir@giTPedpsotbAaE. %Ofgmm EE and gF) and

characterjzed in a variety of ways wel | -known t
hepatitig B qurfage anjigen) fha( s cgpab@_mfs;dgmtggwﬁaaggntpteggmnse Antlbodles
u§e?n§‘rlaﬂ gl{ﬁ? S%\%ié@@tjé %%f é&%l%‘f}ﬁéﬁ% %llét'}lﬁ\ﬁ ﬁtteg ouﬁgi/rsoeraSe include, but are not limited
tmnmmnle&stagainstza&ttﬂgeﬂis dfyatoginic MiruRl intliidingras ekivhbRegh@fot by
1%,11 ner at the chimeric viruses of the present
ROR| ﬁn rrdr%eéeﬁemaétaéﬁavw apg §vindenguisag) elprpesvirides (e.g.,
@}?ésl élﬁ]}ﬁlé{%tf@’l“ﬁ QSeﬁfn@le%&VlM 2bh&ed s(i’mgﬁx%'s gegt}cﬂgerpes simplex
e chineric one Irus or an antigen or ép

VigHis @)hEVfVunSdasr(e ;gr,dt‘avmus Sutetvbacterds plmse MES2, hHoleeiriiQ)| Imsd'mdae (e.g.,

i n.sol utr on hten, 1992, Bi o/T chnj ques
oGPy Vi, defipiskinhs ST ipany tusoeAprioRit e CagMIPHEY ) suipoxvirus
PNusIH RS rﬁEQ@t@r t iNak )
mbagtﬁigfm a1 ( U. s ell'}’gt;lg%t% X\l]\llo éé ]gaf% %Vlﬁé%:é %?spgé&&avem.s gd
PapallEpaviNG$ PaBIADYEEBE (6. 4p@amgxlov1msdp$alzﬂ3¢magf)rus dymobillivirus

(e, TRELES ), bfthenhus (8 s frush Beymdt ing8e &, phtmovirus,
hifsnareressiradiy: syBetiad i) AMd hataplievddovirkd Wg., Ko pné‘ﬁ{dvn-us and

Acad. Sci. USA 87:6378-6382; and Felici, 1991,
hygpgn megagpeunsovirus))q PISQUIRViridag (¢. Hf crgeresiauss éﬂ@@\éﬂ@e@em@wrus (eg.,

t r C
hiREORARIR € ir, ErligvBud i BRpOElS, i e it eovires,
omwetsmrmtavnus;ruypowmsr fi flvmgsr,‘rphlytSrebhﬁus ahd bhyahviha),achedtidae (e.g.,

identified to i munospecifically bind to an antigen of
t he chinmeric backbone virus e¥3an antigen or epitope
of the fusion protein can then be assayed for their
specificity to said antigen. [00191] The anti bodi es
generated by the chlnerlc V|ruses of t he present

e T Y - o o



which is incorporated by reference herein inits
entirety). Exenplary inmmunoassays are descri bed

whrioePb4sobel ow (but are not intended by way ofPCT/US2006/045859
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ol PR PRUBS e G om0 b oS By Gretovinuses
ethovifue i
o0 o s%at*t?n‘*&é‘ﬁil?%r?ﬁﬁeﬁtﬁmts e

virus 1 aml bueei HnpHoedHgtancy virps-2)7 smam@_»%w}, ilgyivmlc)ae (e.g., hepatitis C

BRI, .S D ROBSRERES LRl BRI o

(av an alqbam)us (agdistidbishereniridoasiyias (d. gtt ﬂib@Hzi vi&-@s)} hﬁauaebtndae (e.g.,

Pcubatl ng. for a, period of
Vﬁ%&t Qyirup lyggavgrus aFd’&PWﬁfoﬁth%éVthﬂbéﬁ‘dlﬂb% alg# mcéwhatbdowrus)

RERNARUS ?eﬁgﬁaﬁﬁstlgﬁlgggé{élc &Méﬁgrgﬁr%ﬂﬁ%tﬁ? i %gg@fs 91?1%]5, and lassa

about an Hour or nor
virys)i sndoedrbmavirided (e.gs vepaadiusgntiterobzags i n SDS/ sanpl e

e P A5 e

thprefontion, %ﬁh@lﬁtnmﬁh@enﬁéﬁﬁ oy &h@llor@@n Of bedleia 1rﬂf5bt1|t(1)9§can be used

art woul d be knovvl edgeabl e as to the paraneters t
i the cHBPATEPRY @& timmunogeris éomwéatbnnrs&ﬁndgn@thodsha” the invention. Non-

llgﬂﬁtéf%rﬁlé)s ﬁbg?rbtn 8 ?ﬁl aa%%dtsqr? qk/ugeg}?srgteéé]ste RO ggﬁﬂ{gg%&gpﬁdes fusion
phﬁads)antlﬁﬁthesf doélbieracidl 1n6lde e Brg'aﬁi]ﬁﬁ@llleﬂtﬂes inor anlc molecules and

i tatjon protocols see, e, Ausu
S@F‘nﬂun@gg? 864 Inlipit ppprdues & basseial mfPPtmL whihiber rBdltnedbgzrephcatlon
| 0.
Pisteh 013@@%%” Blac 200 end dbncrch? ) e Bl af Badrutar,
exanaplas ofreptipbastegiah amlteplne]ﬂde eblueaz“e moplimited ks pehicillie, cephalosporin

B T A el MG o S,
chitlah R M) tetia&?d]ﬁfe%tfe?%ﬁé‘&? OB RGLR, Mi‘&rf ERRAPE kanamyein,

pol yacryl am de gel nbrané such
neprays SpeuinesweirpPybretbopring worfloxaviny mﬁamp]gt, pélgmyeinh pmpkotericin B,

#nﬁ?t% ﬁg%hﬂ%zglgl #éllgﬁg th?{iéd %@%e@%ﬁf g.n{lga%éterlalt therapies

aIRBdiei’r'\dB&tgeQGbutes oL atiginishgtiéhendReshMeRd isBedbire MRbWn in the art
of interest) diluted in

t| b%ﬁ ét he anti bod "
g dercribed in,ch F?@attmeas ihsBipaieéan hDﬁdsﬁtqunce (56" ed.,

l) %xdgltio?tmﬁﬁ?(hhﬁeg% gﬁlr ﬁnﬁf }@Ih?rgsr %1 aﬁj{ 10% ge;;%l gteaa_p’tes is
avmlab]mm Cavit@ectbod i dp’o’tdgdzcm@ (1] &ﬂged £1hI8Y. an enzymatic
(BT, hat aabfiHpin 8aer wermalss eLIkgons g one obmiln the art for
pr?bgglltbondhllaﬁa‘l@ﬁle'nf‘ tRLGH NG I RY faﬁl%{]%ratg?lz Bk gmtgggl ﬁ%ﬁgﬁ 3P6ne or

in wash and det’ecting t sence 0
marg sygeﬁoms}teremf (& ki, hifunigal tepiraony infeatich)wan be used in the compositions

k W| b| to t t t hat be.. ..
B R Frdutdn] T B BRE SHiBe bBhiCHNOT Hmiting eramples of
aﬁthﬁm@@l(‘dg@ﬁt@ hhﬁtdud&&br@téms'zﬁélyf)éﬁiﬁeﬁ heptiRe UsiSioR 'ﬂ)rét@ﬁh@ reﬁix'tlﬂgdles

west ern bl ot protocols see, Ausubel ef al
Lﬁim acighgiql eqwlesmaa@@ml@lewteswmomimom@m gyd swigll mot¢cules that

AP e 903 o, A YO B bR e, o

inhibGandedr redvice et spread of ifaigt tobthbr subfecantSpgeific e&ﬁiﬁgﬁg of anti-fungal
the .a b of | ‘ESt conJ ugated to a detecta
a%?&t?d’aah%e EH%EHC a8t Ewﬁe $3s Aeals drugs e g s miieonagolg, ketoconazole
o t
MZORA B8 %ng% i nQ&?ag BEARCHBA g@f B{lﬁm%ﬁa}aes g B conazole

well and’in r-a perio
(IELYEAN®)) el qtmaemole (SPORIM\I QX&) g polyeher(d.) BAsatinhamphotericin
anti body of interest does not have to be conjugated to

a detectabl e conpound; instea®-a second anti body

(whi ch recogni zes the anti body of interest) conjugated

to a detectabl e compound may be added to the well.

Further |nstead of coati ng the vveII W|th the antlgen

' . Y o




John Wley & Sons, | nc, New York at 11.2. 1. [00195]
The binding affinity of an antibody to an antigen and
w0 b@7064802 at e of an anti body-anti gen i nteract i POT/TS2006@45859

A G ORS00 SR BB, ot

B-&IIRida3 iRPersion (‘I‘NB@D%(%&%PHUI*E@@)' ffosdfal %Ehét@n&nB 3H

ody of intérest in the presence

or 125] g with the anti
(6MBI§ Driptagsbiahioslidst (K patistidide fng. i @WOWAN@OBON@) and
d t
, v§ﬁ§§1§%¢}g WEEN&#@ tl-gjag}c{{ {ﬂlgr%gﬁs gﬁ%fﬂ;lr (dosegeg, rrs)}l’geg 8f pdministration,

ahdveomnthded usgh hﬂﬂﬁﬁmn ihhies &0hnd RivedRen Hes@rlbed in such literature as
ol ypeptide and the_ binding off-rates can
rlpg pivtingl0d Pemereiherapy 2@@ 1S hiSod sy B Reference
t
R e PO At ARG AN oFDIAO0N oA TnESE (P ed. 1999)
[00188] pol y e pd:rta]he embodlnmntsamednmumdgema faﬂﬁmlblﬁ)@iyoﬂhe il’mentlon is

oS S5 SOl R i BB ecs .
2605RAHHCS wath tBEke URIRBRAEHS, %@8@6}qn§<ﬁﬂétﬁ)ﬂg lhay[bggﬁﬁﬁllusﬂefbdaco the
preferred enbodi nent, BlI'Acore kinetic analysis IS use
sekject@t 6 tarl 2 sronHeintsivels faglovingihd sefond nmw@tloﬁ In one embodlment the

es o he iaventi en, 0
ﬂﬁléértrgér)igc atral rb?‘n({ﬂﬂ g “3&%?% eCt 9saq1b15<§1t# agpther
eﬁabbdlﬁwﬁt the shb]ecﬁb‘lhmiﬁfnlaﬁ Wi & H&r@@%@ﬁﬂ%ﬁﬁfodﬁﬂerﬂ%& 9fject is a
g ' pe t Cipn | liii f |, an antigen
Cléﬂ§ tatSLi éowmﬁa%tlrtg eithss NPV ogvignoindusazaatiug infeetiopsi s
| ses | Ci
RARBL oot YEORLE Llbodifieyd A oA h T B! AblAlnogenic
fartrivpegions dhithie imweniibh reg b@mbpdatedlaﬁd tigeaieniatsadtiins hiebe separated by
hi nerj c virus of .the invention on_their surface

a@ffﬁ"ﬁ 5 5 K551 & QRyonS OAYS, 4P days. ilnaysy 48 deyre 49 dpEe @.r@wths 75 days,
3 @hordiR0 ofht 1845t 8ciipts body reagent (mAb, Fab) at varying
concentration in HBS buffer containing 0.005% Tween- 20

over a sensor chip surface, onto which has been

i moBi6l | z Biolpgiealadssayen. The flow rate is maintai ned
constant at 75 nL/mn. Dissociation data is collected

for 15 mi A6.Jor In Nng'emsaaysnecessary Fol | owi ng each

t|on 0 IS rennved
[d(ﬁB t he an{)@tgleogtﬁsl%ﬁlﬁglggx strﬁsnes oEﬁle ep?rggqe&}t 1nvent1061lﬁag?§ aseessed by
altbl 1Inathed &aodn i ’gl‘ﬁlacta?rldjescgﬂ)ed (h@rﬁiﬁ\(elgaln cdlhail@ke @ H¢ ecrultures of
enerants are enployed as the .circunstances warr

clighe Spfa¥ e Kidny celisdir cptlies perAenGTmaTRmE gﬂvg@lerfs(CEF))
GRSWRUrRhd egc[&uﬁg@ chific 4iSSRGrald Bentlof dcfaﬁn bk IAFsessed in IFN-

pol ypept i conprising the antigen i1s dir
compadéritiand EldN eleficienhells.e isospecificenshodirment, CEF«za@shaxe Iine“ected ata

B@%{.@ﬁ%ﬁﬁ@@ég@?aﬁgb% i(?gl c%nls(slil eg,l or anc%/lo or a MOI of

0.bogs, et dul @@UQQPOPFQWS) 09205041 3 5 tdeand 1§Eﬁ‘tﬁfédyw1t@se§u1%%e media
nM sol uti on of pI peptlde conprising the antigen

supilenmriadNgiting 7o aélantom ﬂpudls Vieal pteemne eidteammed & $wdsupsreatant by HA

e R TR T —

inthids, bLttbﬂ: novligdgtes m{&\(ﬁllﬁﬂeﬁ?é Sel®, rimaaPipesan @hbilical vein
l_{\é\f(‘%ﬁ%}an injection of IME “NH2. A bl ank surface,

phiety (HE VAt Hehz hil@% epifHalrelldmerand dioheicets.
bi | f, ,
i e R e LG
the ipkesentdnvengion ean bé assesshd bn eny)fnetﬂmd kantvmbnd}e areagdnédbed herein
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es%ﬂ%&f@i%aﬁl trine I}})gc%ﬁt% e a§é?a%e|a% 0B hdgn LALE B cgntﬁ@7
hemaggl ut|n|n and the s on otein are expressed and
pwlmalrydolaﬂsead? eacit animbke Iatdﬂeem msdagsj naul Bwabs:camnfeltetﬁﬁkm determine

Vi T reseni jnvention prOV|de .

ViR tent TG R bﬁf%ﬁ%%g%@%g neCERY # feigmaine viral burden
p@a@lﬁa@ﬁﬂ bi ci stronic influenza virus NA segnent,

risin (a) .a first open reading frame that

[0911% des algpraqnaathtatlm pireimsan tissnesainpled sisssup saneemare Anthogenized

L R e N

atéMe0 dntognbidayress 20t (das CRTHOADTK Bell) IHfeRbdaRolaYers are then
%aleotldes encodi ng heterol ogous protein, said
ovsrigrdevith 8 selutiem Phginimabessensjsb msdiuancancainme fal % bering serum
0 IISERAEC oo s e
) P Aot (A N, BETTYo it Bl T incubated 2
todil dwauntil dajuts togid de vimuelizdn Tissobotlede b’yfectthﬁls dose (TCID) assays to
Nt erm ththelnfl enza heura
P G s LR lod e el S AnPVnciombicat wamolayers of
cellB{Og.t OBF & MEDTRt s Ll 98ewEIE plafh |ai‘€ﬁﬂ5%a‘t’ J With 1287 4hs of
In certain enbodi nents, the attenuat I meric
i nfl uenza virus of paragraphs 221- 224 which conpri ses
a packaged NSI gene segnent €¥{toding a nodified NS1
protein that reduces the cellular interferon
ant agoni st activity of the virus. In certain other
enbodinents t he attenuated chlnerlc |nfluenza Vi rus

' NN A NS A o o 1T IA T

alULll




DNA nol ecul es encodi ng the HA segnent of paragraphs
222-223. [00227] The present invention provides
woreaohoesof or propagating the attenuated chi merPCI/US2006/045859

S W o < V1 LViruses of .agr.aphs 221-225, conprisin i

f“%ﬁ?‘?ﬁ%w%%@%ﬁ@a?ﬁw 9 fbEeq 4o gl l?teg’gg-%ﬁnl aliquots
fidin eFRRYNat ashe£08 O virl §Rvih by rhemtaggmﬁhﬁioﬁ%wgmpbs%ay).

to avi ani nvention al so provi deS nethods for producing

[UR00kunode ittothaeaayatisapathdegimevaloaions aper pesfomyed afyr infection.

i t hi i G nf i f .
*LARSAL A6 SV SR Gyl HENES A5
iI_iﬂiifrﬂlmft_hﬂt Tiee lgm?gﬂﬂt bﬁ@n%i@ecafott Efdﬁ@hi@thr epithdliahtangby Al

I nrecti.on, . 3 ollectin e progeny Vi rus, .
PR P@?moleh@?@mﬁg%ilgn &\rwad%%@m@m Mwl ibronghioles. The
aRRgli 4Rdfo Shaldatdd fgpfnﬂ%&%g%t%ﬂg%ﬂ%gatfhé B aMink Uﬁ)nbﬁigfe@ %fe graded

from contam nation, suc progeny Vi rus
og @istalpbé0 ioB+ as foliowsah (harmahdiged by nfedium teatall @oluntag epithelial cells

vacgcine, faormul afion.. [ 00228], The, present invent.i Qn X
TR oy BiootH Teeisr raify Teelkenizie ipdmetion): 1+
(SphBkd] Ay colufkael ARt 4R 1S BRURE GRhIAGPHIMEly RrEased proliferation;

protein-fusion protein having the transnenbrane ang

cidigtstBIvisible endeanyicsls)o?+ fprominens chingesindhe ppithetisbldperaiamging from

tl I 0f i @US agen her than .NDV

oo 20880 B 0ot LS BE5eRAEE w5 TR et e
Iymiiatlebordéri Si+o@piticdiaBiaper Marksdly ssastc @l diB6:@aMesERH necrotic

[ Et Q E]ge chimeric NDV. [00229] The present invention
celisosibledn thedumen; somengmonchielapattesiagd and athirisgs anagkerowactive
pfo@i@g}gﬁ&{)ng a nucl eotide sequence encoding an HN fusion

protei n"having the transmenbrane and cytopl asnic
[W26h] ns oflhatratidaps gindedomadedidief @t fto amiollowfs: @normal: Lined by

antigen of an infegti.ous.agent other than NDV that iIs
e o g R e SRR oo Bor e s and
pi&h_@bﬁfaﬁﬁ'e% 5%?‘9%18%2 ggi]dal&doewséarawa%&qeﬂ A}quldctb%?.h%ccasional small

chimeric In certain enbodi nents,
fogun with sgramens ekt i(focaDquahoywanetgplaphof fie3pithelial layer); 2+

- 229 [ a npucl eot.j;de uence encodi ng an,F
e e L i S AT
215mqaiffuee squaehdus betdphaiLRithiwelyfeMid &vidad. ti on to the

F_protein-fusion protein. In other enbodinents, the
(992820t | 0¥ foenachigtachrmistyy ismsrimyedupinge irp-dpgeifisimonoclonal
kK, repl ' e [
ofRHENE 5P AESE R SO, URRES) SN B 010 3+
follosvsf Qi (et infactedfcetli)e 0 B-+Hyfawt aifectédeells)) 4 +qewraifected\NEMsOds widely

sGRERLARR faboctihior €oninEord Eatlagy Riiboseposaied singles and in small
cldtérs$ 24 @M S RsinFerd Han?&ttécpc_%lliﬁﬂHﬁ{}Fﬁf&ﬁﬁg glau@n r&8F ddcent cells

_protein, so that the HN protein is eXpresse
in pestersof dheepiihalial layee liokngriwonahidliyor insnol hsablobular foci in alveoli);

I.ent t.he. nugl eoti de sequence encoding, t he HN
5 RO i Pub G a e #6- RSB RaE 186y BrpanhicTes, o
wiksgead 1hike sHENMbIiN: RePingilvecdind t he HN fusion protein
supplies the function of the HN protein for the
chimeric NDV of paragraph 229. [00232] The present
i nvent i on>-BriovPeesmipingddealikiterpr opagat i ng t he
[00bo3yer i c WYE:ief is Fﬂ@feﬁﬂﬁféﬁ?ﬁ i&i'c%la@iﬂ% Bééﬁ.'d?l%ﬁons of chimeric virus into

conprising culturing the chimeric in an
cedlraittyres 4¢. gd CEFoprdviDEKYethick embryphalr live asnsde(@d. dvéartsh A fter

. NDV..infection. ~-The pr nt _invention, rovi des
iniR%58 of i AP A0 RCERE Mime RS & Bl B pnismethods.
met hod conprising: I Jr :..fl : | t t 4 (r);NDV of
par agraphs 212 and 228-229 in an enbryonated egg or a
cell; and (b) collecting the grogeny virus, wherein
the virus is grown to sufficieht quantities and under
sufficient conditions that the virus is free from
contam nation, such that the progeny virus is suitable
for for use in an i munogenic fornulation, e.qg.,

Y o, . P N | " T




present invention further provides imunogenic
formul ati ons conprising the attenuated chineric
wao prasesonf paragraphs 2 11 and 221-225. [ 0023B(T/Ukm06/045859

e AR LSR5 Bl YEA B s. gt wort

difefisipdfeadindangle th PBS LRI ifdBatedForh Shi&Ckitl &n 4R %luﬂte of a 0.5%
a chimerjc avian influenza virus of paragraphs 209

Sespangarsobatuckencaythiasyienin PRY.eResidve welkocopiain aa e@herent
hgiglte)g%g}lﬁfa %1' B%avwl aﬁﬂ)c 1{%’#‘2‘2 dw%lgsocon A0 %aona eren{ pe‘ﬂé’?
[tmnsn st eﬂ’hygcaimumﬁtft&@dn M&hﬁﬁ@wﬁteﬂéanaoecﬂ%tﬁﬁhé&ui‘r@@@k applied
; a?% ephs Zlgg 28-229. The present invention

ViFe! RTINS nﬁéﬁ Rererf897; Matesr sgalarl 99 Pinmagglutination assays,

§ f t
R T DR R AU BRI, e o

an attenuated chineric influenza VI r us of par agr aphs

211 and 228.92Foxicityd¥ndigs n enbodi nents, the subj ect

huma he .subj
[dl()zOg] non- 'Thé V&Jlﬁg and(d} (:@ﬁﬁg{/ of {H%%%hﬁBﬁ 3 rlglgs 6et¥o,gtmna ogemc
farmulxbmnm)e)f thd preyeit iroichigsn &Hﬁﬂﬁdﬂemﬁ@d Bytbeansluky Iﬁﬁimaé'eutlcal
Vi an suybj 6. EXAMPLES 6.1 Engl neering

pepdhie 18 calliciffiren or crmevtdl mmple dny errfgetwagatmlaso (the
d@eﬂ@tﬁﬂew\ﬁo%@f tRe gg@lﬂ Il(%nﬁ %% fle D% n‘{)?é ﬁ&\éﬂtﬁ@ n@e;ﬁlﬁgﬁ e?feeffe:ctlve in

descri bes the pr a exe ary c
50%faf therpapuldtions . Thedgaraticchetaesn tokie and dinpheutie sffeéth éssthe

t he engi neer of ,an avi a fl nfl yenz
e R b o PR o e e sl Raads URRS abPmblen i exhibi
lakge théRpatitic iBfices drd prefbrrdd. OWi16 tHePIPpNs! tﬁét"é‘ihfblf'tecoxw side effects may
transnmenbrane and cytopl asm ¢ domai ns of

besednarsshoukhbg fakpn fo designia C]eh@@tmdsinm thatdargetsesuumgehm to the site

f t I
oLl U5 O B Tl T b QI TIPSR e
relfad¢didisefects. 1. 1 Const ruct| on of Plasm ds [00237] All

Ol%@ﬁmd c trucgs faor use in_plasm d-only rescue of
[ nbi na @t’fﬁe feined framp the|cgH enlters japsgys ad animel studies can be used

1n%ﬁﬁ‘ﬁl§ﬁt¥g a Fatleb oF 0GED ofﬁ%@ff’er%es” fo% ﬂlse ﬁlesqg\%%.e a%%ﬁgfage of such

anmplified using PCR™wW
agegtstlies prafenablyi wmlsm awfamgetofairbuimnig tdreentreiont than mludehl@e ED50

sites

iRl it 7he Sapebma sbnnTiin thGringe dependgng upon the dosage
foiiﬁ'e&ikﬂ(%:ed"dﬁh @H@ro%te &M adndBiO9atioh utlh\z[éc[ OFor ? tﬂeb é’;%ﬁésea in the method

1873; both of are i ncorporated here
ofythe Bvenieen, ithe thh@pq:ut@ﬁtly effedtias )dpseswtmrmma@ﬂ 1m|t1hllj°ﬁlézm cell

l%ltﬂ?ee{sgfy %s%%q% dbeﬂ%gpéfvfelﬂmg al?wéai géogN@ﬁch S\ %%lg(‘ﬁllatlng plasma

condértetion eghgeth AR GR WESshCITI0GE b, © theWdhethtrati G bEHRERRD Q&npound that
Si tg %‘JI rected nutagenesis Ki t (Stragene, La Joll
é&)ve% gt?ﬁtraﬁrm@béwnﬂft VBB RS deienrEnekin ereBrcutthr@ ‘Such

1ntﬁf\?\%ﬁ§rg€3&( %eﬁtt@ ar I %gét\gﬁtgﬁg USéfHLrAan:?% i%%ulﬁ jReisfe. g, horses).

Ledels@e pBama rugClesseamnrdlyfivexample, by high pSfoikatics liquill. 1. 2
Construcltll on of Chineric Viral Segment [00238] A cDNA

hISPRYEH Y -he NDV BLHN ect odommi n and the cytoplasnic

00208] ( CT)paifr, thah

[ T, N%\ W%@Eﬁgﬁt}zﬁg@e < gghe‘% %ﬂeoe used fo evaluate

neur am ni dase

thoprpbylactiy mﬂhempc(tﬁﬁ-uﬁﬂﬁy ofa\vcoBhpasitioade. @) )Vamame formulatlon) a
known i n

ted u nant . t echni ques

oo thepf il e TR R L oo Rn B E v lien o Sipsoms
asébmmeﬁbmm Bue grifedticafotiidh ehavhy adNAral Rl‘ﬂéatldﬂltﬁla%hﬂﬁll%ﬁ 9 symptom

encodi ng am no acids 1-36 (108 nucl eoti des) of the

coding region, corresponding to the cytoplasnc tai

and transnenbrane donai ns of-&he NA protein plus the

first amno acid of the NA ectodonmain, ani no aci ds

51-568 of the NDV Bl HN protein (HN ectodonaln) t wo

sequentlal stop codons 157 untranslated nucleotldes

o a1 'Y Y L o o ' —



and TM domains of the NA protein plus the first am no
acid of the NA ectodomain of A/WSN 33 and the
weedootersat n of the HN protein of NDV-BI . The PCBUSV06/045859

Jos ARc0 T dd b M SRRk RAGh WhichAAn &ﬁe@@gﬁ@@%ygﬁimmﬁon is

......................

F%I(WO), “suppl’i'es™t he neuram ni dase acti
UBHH 2 Veston e Hupyén inemuse respanse toSecanfigeh bssboiated with the condition.
schematic of the chinmeric segment. [00240] The

remaigni n nts of HBNL [ isted in Table 2
(NS, 5'l\n;Il %éf)&[\ﬁ&@ e%’%,% GEBE s of theebyedflae | oned i nt o
[09289) to FhegrasentpPentivipRH2deds, chitfaid avyiili2®3aMa Vil’(l)lls, comprising

[ 1 VN1203- NP, pPol | VN12Q3- HA, pPol | VN1203- PA, pP
a?@%)ri&r@ MpBPVARd pPol | VN1203- PB2, respectively. To

ensu(i® at hepstadd [ ' virus, the ..

seg mg Et enco dia(?%ﬁﬂg (I%Itimhgg\ﬂglsa hgfe % %?%(5,@1}! (J%p %%%ng?n?h@hwh

g a]tc i b@qu&gsbyagﬁquemﬁ qmmm@sbxﬂatﬂmumml _iﬂgweg% %oeél%lgg antfigen of an
efo / avage .St e (nucl eotides - 0

* e TERGHO oot o B BhiGr s 158 pdimusociseiimitbe discase

basefhsehtoavi rul ent avian strains of influenza A H5.

The amino acid sequence in this region was altered

fro I@ER??WQQ@W@E@ ™ qy@plasmic domaio af@iglgcoprokeih eatoded by
SEQ Argsggﬁaﬁééqgtcg‘fa@ﬁ@@zé%,' D NO 12; am no acids

2-7 of SEQ repl ng the underlined am no
whereigshefustont froteimis ecof fire)nto AH @vieR HETHEAGR. th \%vﬁflcﬁ the
fu{l(gt‘% oog_tﬁ/ag, fgﬁraﬁjher altered to reduce the nunber o

adenosi e ediay gere 1s Supnligd by fifusioperetain arthartbe glytoprotein native
toltled AMidroRAGEARNIRE, RIEROS i Lo this seguenc

by pcl)l yNEer ase snl%ifsp%gge angﬁ?%{gﬁ?gﬂgﬁtﬁ £ &h enﬁl?}tgte%lﬁ}é?q @ﬁuenza

vigk ipnheraagekitinin 4dAd geres i [d vder embodinfeatsHheBs@AUAGR e of an
tions were introduced into

. 81 SYNnony.nous a

m%%n %\\/I}gr}% én e“%ﬁl&&%&%ﬁ% §epGln eyrtainrprabedimgnisathe chimeric avian
inSegae nirueRaaghnged, 8 a8bd:8 | ot

. corresponding | owi r i er{céé&g\ﬁ@nﬁ%%% ué)%gzrgélﬁ\s’sﬁl? %1}1%15{10 avian
m@%%‘z%rf ay pe pgeraaisRdlyl mythtiensiiol thesNPt gerieous| y

00a9er i bed; M -HALOQ, Wth the exception of PBl
[ ar]dfPBZ, qihﬁ@? %yg}ﬁtelwg%g%ﬂ E)'? Vidss s SRS Y AR I RIgRE Y IEISpgomprising
a g pi proteie, hawiddgt er ed from the genbank sequences. The
SGQL(IianES of PBl and PB2 were altered as a result of
t he Wnt r B8 GEPAYMaBoraRNIEY HN prateinfesedriosi t es. A
NoN{igYy NORYFHRLIS [ [ ] he nucl.eqtide .
guaglf)xq at pos?%?%%g %&%8]?1 ﬁ%ﬁ%ggﬁﬁ& %%%élﬂB%“ZBfVIrPBNA
resffad®d, in a lysine to arginine nutation; the
- mousa bi. i f Mitl : e at ihymne at
whalSTH ¥ SRIGERTR 1 ingorpariigniost e adntiRe B He S0 MWhih the
funictiomoPthe N A erdi€in €58 i : oduct s of .
H5NL .have a?l_ adgnosip%.eeﬁ%?%lfgﬁg? 2 &Ilges}?t% Pg%%%?u{pﬁ%tem hative to
themmmf?mza Yrug. ninggetain esrbodimertis th ddmierlc avias inflighza virus is

it i NEE N1 .pPo]  YN1203- NS,  three )

: GO Rectbtdinte Riin R ehBogiRieBiceieichimertpvianoativenza virus may

¢ gttemyatod by efutdtivms Ho Mk NNS e segnent were also

Ooggﬂer at efi. The addit i_ona?@gonst ructs encoding altered

[00FEHS; ons s Preprat feyentiompnovidengn aiéenuhted shinerictinfltéren virus,
{saipUak o ing chineric virus (see, e.g.,

confiul ORI rrOEint gl

S. Patent whi ch is incorporated herein by

r ef @ encan dotodonmirecdrprdiyg a hdte@1dddiug 96}5%%%%?\%&1%@, which
varjj.ed ]:gnothe nunber of, am no acids of the NSI protein
(from P RECHMCABSICE CATRTISSS & Irast ane eptips efospratestive fmdigen of an
pl dsfecloepsht, - |1 VIN12Q3
NS1-99 and pPo F%ﬁ%@%@%?%ﬁ%ﬁi&ég&”@ﬁ@ ‘?”Iﬁéa ditease of a
f i rgeteaipw angigen of sreinféotions LEntnthed tay ibfigenizh figked 73

am no acids as counted fromthe amno term nus of the

wild type NSI protein, respegtively. The nutagenesis

to generate truncated constricts did not affect the

open reading frane of NEP (FIG 4). 6.1.1.4 Rescue of
Infectious Virus fromPlasm d Constructs [00242]
Reconbi nant, chineric viruses of the invention are



further 2 to 3 day incubation, the supernatant of the
co-culture may be injected into the allantoic cavities
W@R009/064302 10- day ol d enbryonated chi cken eggSP(ﬁ”ﬂUS2006/045859

prop ,t ‘,enu ted viruys ol d eggs

whi cﬁﬁﬁﬁy ‘%gf iRt H@éﬁ@ﬂkﬂsmwt Vg?@ﬁ?%vweéed by an
used.esénfist egé@f\&mln&mnﬁ%ﬁ@nfl rmed by assaying the
harvested allantoic fluid for hemaggl utination

Vheessn & erfgsm@ Pgtt%lﬁd%méomprﬂt&l@tosalkmatedl1rtﬂ’qlen%e(‘tlru861n2vvhlch the

fﬁbglggﬁ) Fﬂrege%sa ?1}:\ %ng‘?sr %%Pl\kgd\%g% f %?% ireo?%in or \QY ﬂrer gl&coprotem native

to thermtteruatesafluérea vﬁﬂile B euitatt érabodddes BB bkt peAB6T £ influenza
NDVs. 1In pa{tl cué ar, the_exanple describes the
VEHY ISfenagg o (F) afopi &n aiber erabedippentssthe gepential gene of an
iR POEAL 8 alnlhQnifidads @Ag:keﬂef usion protein

conprising the transne and cytopl asmi ¢ domai ns

[#1213] necesdapyespridteintionproviésarhimbde DG donpiisingfa fasion
aV| anléa' nfl uenza virus. The exanpl e denonstrates that

Y8 neric virus induces protection against

su bS uentn |e&f>@61hh1ﬁrbo iR

[oozﬁg The exanpl e amsf,)o dggcﬂrelf%éelggé@ ghg?ﬁeggrg?cﬁgl\@g%m

an eke 1@8(3115 ISWetl@ﬁ @XWTQQS atdn@st oneenijope af e pmtecﬁmetastlgen of an

viri i ng.the cytopl.as
dormitegioud R Reslh e Bl OB TR e HutedE ol AR scase
t r angusedias ane domai n of human keratinocyte growth
fact r receptor (KGFR). 6.2.1 Materials and Met hods
i) oeﬂxanimﬁe@apee@mtomc domgimolmelyagroteinegriceded by an
vvere B“%?bﬁ s Modified Eagl e Medi um ( DVEM
F%Eger%lgg W t %%fet al calf serumand 1%
“ﬁeiwrcthlelﬁméslbm pI{O&DH mm?mrﬁcg\a}ﬂaﬁenfot)drﬂ ND#&nipi Whlﬁﬁ)g% ﬁzr(&jlcﬂidiﬁof the
| ner st.r as. been pub] i shed under
BN AR USRI P BiSionma Psmo Y R B AP RIciARat S0 fhe NDV.
[0D213)Vi r ol Thé re%e&%@&hﬁo&??o%&de%‘cﬁﬁnérﬁ WA '&P]'hﬁgéﬁﬁa%us comprising
herein by reference in ils entirety)
Q@@i@gﬁdjuﬂuenzadﬂnpll‘é% seghsert 0@4fg aeraniidese fisig wbtein, in which

TSR BN AlicE TG o Ese SRS nibet SRodRi Bt A cctodomain

ar%&eﬁliceﬁl@ﬁf- fucled?idgs enBodiak lai ecfoB®mbinldf a'r@ﬁﬂ&ﬁlni@%ﬁ%en of an
DV is introduced into a plasm d between the T

infechions agens ather han frifiepra thét iganehored bw@e(mmmmusmzwﬁathe
A
nd e koL & SPRAA AN B dl P b e
1rrﬂlulemasv1tdse i ntroduction of foreign sequences as an
ratransgi t| onal unit into the NDV genone (FIG, 5).
(o4 nser 1 BgP ISEHE dnveplon pravifss p shimesicyinanfiuenza virus, comprising
® RG] il Vind FDP s Nnt SreoliR B Ain LSER thflen, in which
the kA ppge@gémg drants is ACGHET/AGARat3he (BHQIIES N(dodik@)thé HiAeectodomain

en Tegiatan o e e e R L £ PP TR s NGB M paptigen of an

infeponoieet bhef BYR rfRIcARBR 1§ SndHodsd BN@e [itemiRRHdthat the
cDNA copi es, derived fromthe NDV Hitchner Bl strain.

hergregbrinin fisiontelsin iviexpreessd andhincrgoRited inky theashirapxic avian
mﬁ[lgﬁzellm rominfluenza A subtype H/N2) ORF was cl oned
an extra transcriptional unit between the P and M

[Ogélﬁs of TEMpriedent BNAntn&Spﬂd@ﬁl@ﬁ b bBiehereravdinfigfluddRE Virus, comprising

&% et al,, 01, J. Virol. 75:1 1868-11873 and
s&%ia'aﬁls trpnic snfhupnzayvirgg HéISCgW@tQW% both of
whi clyy ar e, ik ﬁ%é@ﬂegﬁgé %ﬁ%reg}f%degg %@ﬁﬁ?ﬂﬂ&n%@ﬁélﬁagglutmm

enti retl es).

i i Mproteprandi ng a TM and CT domain. In the KGFR/F CT
construct, the CT domain of the KGFR protein was

repl aced by that of the F pro8%tn of NDV. In the H7
HA/ F- TMCT construct, the TM and CT donmi ns of the H7
HA protein were repl aced by those of the F protein of
NDV. The reconbl nant NDV VI ruses were rescued from

. r~R I A o o o o, . M T



ATG GAA AGA ATA GIG ATT GCC TTT GCA-3' (SEQ I D NG 20)
and Hpal - USUA P, 5'-CG GIT AAC CTG ATA AGC CCC CAT TGA
waT@706807- 3' (SEQ I D NO 21). The H5 HAecto PQRCT/US2006/045859

| v SO FR A SRR SR ol Mt R B Rl provin n

ect l@l?cﬁrgle kr)fﬁMeaﬂd’es@]ic@lfmgh ﬂﬁfh%?ﬁg@uﬂﬁﬁ&ct@bﬁxaﬁi &0 replaced by
arrplle yPCRu5|ngte ol l om ng priners,
pyeieTifiasyneyding a selcralpgary peplidecriorss vatieh hotgrojpgous sequence

ND\/,f} ﬁé@%&ﬁeaﬁf éggpggpmé@gc% &g&%lggzar_ll_ infectiops agent, other

TTT (HENnAGN2E8068 of@h «8iTerCEedGated B al disdng 3 is afichdrerbley the C-
with H5 HAeoto, the TM and CT of the NDV F gene were
di gé¥TH¥8"™i t h Hpal and Sad and then cloned into
so ek HettAnE ﬁ{fﬁlehﬂa %?gﬁltﬁlhﬁaﬂaytﬁé ifekidrHsroRih 88 RRpressed and
Finally, the plasm d containing the hybrid H5 HA gene
inegapsoralied dutp dlep cvhlmhrlNhean gilpenzaovial. bet ween the P and M

[0 %elg gglof:a heﬁn%ﬁ%le\s%ng%afg@ﬁdv -l h\sl\‘lghlg}l %@r&nl? i g‘heﬁgadwrus comprising

a pakk et Gidstiotiid RESn268/@1s M kdgdnesht, Rymprising:
ultracentrifugation through a 30% sucrqgse, cushi on.

Lev dps ofe fingeencparatien raneﬂeﬁ AnGpdpramyinn lugnzsneuraminidase

ipe 1(11941 anal ysi s using specific antibody and
rou nenf ni ques. [00250] The ability of the

chineyic al‘diék‘bﬁcbomnes&lmtg frivae rfimh endoded a pemhm1mdd§%ﬁ1d)mprotem in

Vi vo s .det ey m.ned ni zi LB/ e Wt

M O e el Grgnding o Mg A fefadS g i repliced by

f ol I puReds @c@aﬁga%tefdmws %a;%ﬁdérheaﬁérne Wiieh ﬁé‘t@ﬁ)lé’é&@ sequence
three weeks later. Two weeks after the second

i mmeninpais¢soat leastone dpitope oﬁ@wr@tle@ammemtf gn jpfectiong pgent, other

for resenc f antibodi S
b eRRRT AR Db odRer Sl mat ieagigr by the N-

encqehnngufKGFR [Q O251J. Ol Ari -f sl mwas designed

to eval uate whether inmunization with the rNDV
so depibethstha infiusaza e aginidase pudthy festoryprgtei pre axpresiedAnde

[ SAHE ection by H7 or NDV.

1n<%;@<§r§f%ﬁ i t@&&k&%{ggﬁ*&gﬁe [ m%an{(l{z"'gsd by eye-drop nethod
[00217Hh 100 THe présehhm&entmqnowéss, a cHilderic aWBN infludidza virus, comprising

and Sh weeks of a : o .
ar@%ﬁﬁﬁ!ﬁ%&%eﬁs g‘é‘ﬁ’btr%o HE e aEatuTeeduaipn potsipyin which
thd IQ‘/A%&ﬁlr&{dﬁ%fra&Q/lssﬁo&mM&) thaBR rﬁgﬁbﬁ&e%te%ﬁ&ﬂné tl{eqq'ﬁtéctodomam

the choanal slit. birds were observed for Signs
areareglaced by nsclocvtlddp emwlngmwcrd@malrwﬁ analiiNtaptigersof NDV, so that the

reco survi vor re eut hani zed by. sodi um
nesEEEE AR oteio T ey B R Be 328! Vi
infR@sidh VEud. 2. 2. 1 Presentation of KG-R by Chineric NDV

expressi ng KGFR or KGFR/ F- CT [00252], Chi neric viruses
[00248Y/ B 1-1Kenﬁmana1homawsat@qh@1wmw indluenzaams of paragraphs

208 *’fi 1%{;@”5 ?19 i Lo seélQ gQ%%g?& gsg gkﬁ{%gngeggéﬁéc‘égg@%%odlﬁed
NSqCﬁBteﬁX( tH&tFehEes@hie b@llu%ﬁﬁtetfaroblaﬁtagamaﬂ acsivsy oStheyims. In other

| ne anti- KGER anti bod A positiv
n“g’]éfi%?nésd ﬂil%C}t”ﬁ‘é“% awev Ul Wbt ﬂvﬁeﬁ{a@bgigf ALE AR k3217 which
I
cofphied AHAednEls g‘é‘a’?‘éﬁ* Fing el oMo SR he
heaiaggluﬁsmq)dixbasmulmwag suﬂar de yBAIRr embiodinenss the dhimani¢ irgan

nmuni zed i ma a t he esence .of
ind PR gl PO S0 RO RID e G APePERMiBE SRERR (oplied t
relbee m@%eﬂﬁgglhﬁﬁm%ﬂﬁ%lable@vdtg%\é%s of KGFR ant i bodi es
using this assay. In contrast, all three aninals
i mmuni zed with rNDV/ B 1- KGFR/F CT virus were positive
by this assay for the presence of KGFR anti bodi es.
6.2.2.2 Protection agai nst HAAf ecti on by
| muni zation with rNDV-H7 HA/ F- TMCT [ 00254] The TM and
CT domains of the wild-type H7 HA were repl aced by the
TM and CT dorral ns of the NDV F prote| n to generate a

. e T Y




the i muni zed chi cks survived. When chicks i mmuni zed
once with rNDV- H7HA ecto- NDV/ F(TM+ CT) were
waaiwsmeeusent |y chal l enged with a | ethal dose of PAIDUS2000045859

1oPf (A0.-6100%.. of .t.he i i zed chj.ck i .S
‘Bﬂtﬁlﬁ)ﬂ“}l “% ??5 e%ﬁ@??%ﬁpé}%%ﬁfgppéﬂ Cg%dilgfe}‘/ﬁl :%;?fgmoigecule (e.g.,
réYoiitnt DIV A n@éc%léﬂﬂer@%ﬂfngﬁﬁe N@%@%m‘f@fﬁoa@éﬁr&ﬁh‘ﬁ"&?? iaréc(lj 216. The

exanpl e describes the production of chineric no
PrgSRRY inYentign lsp puedes racomsbinabiinnelaic athinakesulps Gagicedombinant DNA

I N 0 V _backb ed in Exanpl e
oS A ERE B ek s AR 2 o oved

[60220] ence Tok prdsentribiddtiah $eovidemestBetstibeplophatiagend eHifnkric avian
'q?t{ I MuNo eggrc):fornulatlons comirlsmg chinmeric o
Rffyengey: Bretepls 200k 1 49d213-208: eomprisingemituking ifesighimeric
R R f LRy B I S Bn AL T B el MR Bh T SpsBfite o avien
influssen diessanfebtion. afite presmp irivenibeh also foaidek enefhods fepoducing an
6.3 1.1, %ﬁnerfe\éi on of r NQVS with a nodified cleavage
guRogem Yormplaion, the mefod coBwESNgRe c onbi nant  NDV
@ir U@ﬁﬁaagm\gtﬁ@_@m@ﬁ@_aﬁzm\{ﬁﬁ&ﬁ% Virb S hraghblisR008Me and 213-218
two or three amino acid nutations at the cl eavage

si t e ipgn qypryppated pgg 0Bt cedl ling thatvie suscepsibde tot avirbinfluenza virus

reve-lﬁgctg)%n%{d cs. Briefly, to generate rNDV/ F2aa, the

PCR Eragrreh was generated by using priners, forward:
(H2aaedl(et)in® the@dedh§Gi@8G TTG GCG COC TCC AGG (SEQ I D

NO 24), and reverse F2aa-1(-) 5'-AAG GCG CCt CTG TCT
wWhel e vitegisgrawn T s@rieapquantities andsmder wifidemspnditigns that the

s fal| I 1. [ -Bl . as._ .
Vi e ron Pt Mo BE PR AR sl (R o3Be oo
immunegesjc foonwation, Edpavae(ing f&'muldfien. GGA GAC AGa GGC GCC
TAG CCA TTA TIG G 3'. (SEQ .| D NQ , .and
[‘ﬁ’é se F285PBgeyt l%veﬁéﬁﬁpfrf’/lﬁde%‘é@g@ﬂéa@d@ oA iqigfluenza virus,

coifrising & §§Qag&l NAuérza BRE NA @eg%?%@%o@kng%n&ﬁ%ﬁfn?%a@e fusion

The nucl eoti des shown in | ower case are nutat
predrinsip wiheh thaNob operi wadieg dirmnieds ofodiffed soltatvhgeudidtidenéncoding

th%:%':&ﬁg%%{n%r%e%%&% Ir_lacleﬁt;ltgc%é ’g{%%l%]lg aeﬂs t. %cgé)c&n}%ln g&neuraminidase
aiftfgeg € Al ffédtivas ay@lt bafr ttn WtiRhkd Haisianckdied BY tHEN-terminus, so

se@]gences), were conbi ned by PCR using priners,
thebths neyraminidaserfpsiqn protyin ispreressed and ingorPaRtedrintgrthe attenuated

j Ont ay ntire F gene was cloned into pSLI

C%@Sﬁﬁ%ﬁi@%ﬁﬁ%gﬁnﬁci a Biotech) and naned pSLF2aa.
[00R22]St ul - No¢ preberadnventiof ptoviiz4 Gn hterd@fzd)chitherpsShdada virus,

was . exci seil( to,.r g@l ace .t hg{j{:or respondi ng fragnent in_
CAMEIFREARRA BECinHurHZ3 Vitug S} ssement ppacRErdamagebringt fusion
profin, R GNRY the a8 Qf)éhsr%cﬂn% Wahehs fﬁ%ﬁiﬂéﬁgg the? AR dti8es encoding

r NDV/ F2aa virus by reversSe genetics. For generation of
the kiDVerademaiP@R reptaagbbe pideatilss perotlgraactchydotiain sPaniemagglutinin

g G OB Seord Bt A o et s Poeboea P Glagninus, 5o
thhﬁh&l%é%sglgluﬁlﬁﬁ em%qrpm@isl&cp}es%d-a%an rédell ifed GhelStfenuated

CCgy .CCC TCC AGA TGT AGT CAC AG 3" (SEQ 1D NO 29);
chipevigpdluerzadrus( +) 5 - GG GGA GAC AGa GGC GOt TTA TAG

CCA T el NO, . reverse . .
0175 it Rty deb i ol Riaic sinqnggnaa virus,
cofmprisatgerdpatitageddiicisiesnia irtfluengh wiadsatiA bediert QViprisaee)

nd tphe pT7/NDV/.Bl .as tenpl ate. These two overl appi ng .
(@3bcR 3 1shrRsTsading fagpdhatgpeedes ap Avies inflisars hameageyingm e protein,

pringyy sequences) were conbined by PCR using priners

F3aa-1(+) and F3aa-2(-), resulting in nodification of

the cleavage site fromGERQERIL to GRRQRRI F. The

Stul -Not!l fragnent (nt 4646 to 4952) of pSLF3aa was

excised to replace the corresPonding fragment in the

pT7NDV/ Bl plasm d, resulting in the formati on of the

pT7NDV/ F3aa plasm d, which was used to generate

rNDV/ F3aa virus. 6.3.1.2 Ceneration of a fusogenic

- .

e .




the NDV F gene as a tenplate. This PCR product was
digested with Sac | and Hpa | and then cloned into the
w@b@snv4392 pN e- NDV- GE/ GS possessi ng t he gene ePdI/afm06/045859

SNe: AERe. 6t Ganal.. of LNDV, resul ting in.the, .

(P0F (RPBEpet el PRt ool Sis heili i iiionapoteins in

t he méidh the epcleatides vhaglinigd e GORBLALHAR e%d&ﬂﬁinfa&@%gﬁﬁ&d by
e

cont aj r1i ng. H7 }-%g;egct odomain with the fragment of
™ afte FRH hetemplogrps/potein, saidpretainemiainingian epitope of

was phe ; i : [ . >e CTO) P.

5 Cone A BB PR il A S e Wl ntuenza or
TCA ¥f 81 artigBQthaDisNGs@Agted wvithia(dREHEE), bhid BusiGgfrotelAaiBi6red by the C-
TCT {J%%‘inT@T CCA CTA CTC AAT TTC AC-3' (SEQ I D NO 35)

and p asm™d cont ai ni ng H7 HA gene from A/ chi cken/ NY/ 13

solthat bdth M infidENza ASmh LRl | 915 i

. digested with Spe | ggr}g Hpgn?ﬁg!n 1 ﬁ?ﬁ&?l&r}g&gér:%xé%@sﬁﬁq and
IncRipopdedkiviq e giteryipied chimprieinfDyaaEi11GS- NDVF( TM-CYTO) .

fina , : ssett | asm d . )
(0059 v hEh B et RREY s BT uftsd shiseeris ifusare vires,
comyurising a pattkagdiebiciiromic infludfzHArga0s sedifbs, §d; . DNA
s clLoned between the P and M genes of pT7/NDV/ F3aa,

@5 nd fitSE B mgg‘&n@ﬁhﬂﬁmm angrian inbehE@aeurgmimidase protein,
exprgesi ng the chineric H7 HA protein was then rescued
from pT7NDV/ F3aa- chi nmeri cH7 usi ng net hods descri be,

(b3 upraisecendopenderding fragiealtenkddes b inesrafRRdAR] fusiDPY i, in

r ND%E%%?% rN V_/t.FSaa, rNDV/ B 1-H7, . or )
r ND HrSOrdpTrP g8 de petimipidaseeriydaresie are replaced by
I nocuilchdotitled dHcBdih heRYs16 (ng i‘frﬁéiﬁ?w ?H)t&ﬂ 'cé}?t%{ﬁgl% an epitope of an

determine viral trters af erent tinme p
( 24Hckodonwii of 2 pretective mrtiden of e irfedtolis sgent othet thanenfluenza or of

I nfegti.y: -( 0 ach vir resent in the
al | e AR e R wth e, ST O S BARSe by the N-
assayrfihf#) . For this purpose, ninety-six well plates
%%{1?3& mhgg tﬁteero cells were infected with serial
so {hatghthg inflienghaeusgminidase apghihe Susiemprotdie arsraxpmsesl anfl
ind¥PYorRfcati&i | 1c tein was determ ned
R IR A s
[00225linof | Jorcedain robodinsamyss tHeOMR M e MITtetie idfluchid Gelest

kb B 2 A 9T b i ARa HAR L Bcnevegmionbamepdiog s modified
N - 3 . .
S"lelﬁlﬁteﬁiﬁﬂﬁ@feﬁﬁcééﬂtﬁé‘ce@lmdﬁ IHHIE-}IXGIHHI aﬂﬁ?@%g@gk{tfg% {‘:}11?/ Q’%&g )In certain

(7Bl'), anti-influenza nonoc

other gmbadiments, therrttanwed-vhipetiy tifwata werswhpafagraphe21-224 which
' f V. growth and viral protein _expression

co@@ﬁ%‘%ueﬁ%‘g g _oerg 7188 38 PReR freding @ﬂc_htﬁﬁé?o remove the
hemegginthhingotybusit dResageand. IRRLHS ShdddRlend, ft}feeeftﬁﬁﬁat{e# Mmeric
. points (24, 48, and 72 hrs). Infected célls were fiXxe
inflilepza virespfngragammiicl?pdia waisk erfitsigoren reading frame 36 modified to

T : - It h anti-rabbit NDV
re p%‘ll)é)e}gle gﬁg%@éﬁ@{lﬁgg{}’ggégglﬁw%ggﬁﬁ%ken Al'V H7 pol ycl onal

[0(_366hm wdhh @cbsel?tlgrlﬂv%;iah p@id&s&&gﬁﬂhﬂ@[@ﬁﬁ% Elolecules encoding the
i sot hi pcyanat e -cqQnj ugated anti-chicken
NA Sa&mes P%%?grﬂgls(zélmi %861 Tﬁ? prepent ipveptien alse pervideseeombinant

DNZe dhrofeilied @At §fn %iHAéég%é ' %bﬁ | sy (Mol ecul ar
Probe) for the %%V vira rﬂ;g%ﬁgﬁb H:glf%r'otein

[00227k essi dhe mDZrétmm'T_hem ptwfideg mmth_zla_ms é‘mq&h Epitgﬁtiﬁg deittenuated
o an. Dea i me 0 chec e,

chife B P b el GAFap L A (SBEr R M P egpnuated

chinletic keffueagysiruse® t art@AbiohdtdPe dMIT) celfBihe 48485 MseEible to avian
Briefly, five 10-day-old enbryonated chi cken eggs were
infected with serial 10-fold dilutions of viruses. The
eggs were incubated at 37C and nonitored two tines
daily for 7 days. The tine t87kill enbryos was
recorded. The highest dilution that killed all enbryos
was determned to be the mninmumlethal dose. The MDT
was calculated as the nmean time for the mnimmlethal

- Y ~ N N N - .
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and eut hani zed on 14 days post chal |l enge.
Hemaggl utination inhibition (H') serological titers
WO/ 06sder m ned usi ng standard procedures. 6.BCBUS2006/045859

R RS L 3B0 P e R R St o

imhemodddic frarlkheos, the mﬂfoufa\dnﬁ%ﬁgt s, rNDV/F2aa and
rrNDV/ F3aa viruses, were developed in which the
(I eapirpeeaingthe atienyated chimgrisi influgnza visps afpatagiephs Hrend 2221-225
of t ' [ - ' . aSite ich can .
e anr ¢t SpbRha T bEe o PR CR BRI s hriRa virus
(e. ginfedtiom ancor ot eases) (Fig. 8A). Infection of
hi ckﬁ%\;n‘o%o fibrohlast cells (CEF) with rNDV/ F2aa
®Qng f IBE L PregdndtSwi th rNDV/Bl, resulted in
WRKREY the /it {9 BbvaRo SHf sseaxﬁf i
pr ot easel(Fiég’?f 8_B)(.) Inlbgégh@'?@gﬂ, r 5@? lé-lg%gﬁ?in uc)céggﬁgﬁgthat the
VBYhigyitee dram centpmpiatipy, suph EFthe erdgeny lvims isNDIABIR &ar. usk tn an

. stul.at ed that. i nproved spreadi ng of the
lr}\%ﬁ?lﬁ& | ?10 f@ﬁ% *lg%cf'%hY%ﬁng?%HVYazmance i munogeni city
[00328st | Mhe piedehtliaveation pRyvite8ialthinldHisNDE cfnﬂﬁﬁ&ﬁé‘%?)ackaged
r NDV/ F3aa, was sel ected as a backbone vector to develop
SSPOBIS AT ISINRR RIGHROtide SPansaee ensogingan &t prpsin-fusiongyaieishaving the
. I.0e. anal.ysi f LND .
tréllsg% or ?n&\[/)%ﬁgt ro}lelféﬁrﬁ & I?ISQ/I cr)lg §?%F§h{{§ %Héé%egesc?o B9 2 antigen
omnﬁmﬁgt_n@agehas&mf fhewi NSV tHagislayicvdred lbyzﬂte cg?zeeinm@pécpﬂq§t the F
i nt.er.medi at e, (esogeni c),. .or nonvi rul ent ent ogeni c
prgﬁlgﬁgl%grpgmé;s W%Sﬁ%%égm 9 redgd fingp ﬂ%erﬁhélpéléﬁ%N%é(-nce
[Jobgo]pr es e‘Fﬁ@pfé_gerﬁ@n\;:en%@%ﬁ'g{eﬂeg’htcﬁmrmﬁbwe&hﬁﬁi%% a packaged

cl eavage site is known t virual énce
geemeRoayisthetdeughentido gesviende encoding AIDYEN fisidn pro@irf hadndthe

tei,n.in 10- day-old enbryon chicken. eggs. The
et s s SR P EREH RGOS t ECpdemainiah an
arliig¥s of i [1EéAaioRs aydnt Bth¢ thdh NIPP thad iddnéRorelt %9%Hegﬁflte9mglrug, so that

strains (causing asynptomatic infections in birds)
the FBY fistay protein 1syexpisFeedend pnoeparatad irgo therchjmeme NHSAi ¢

i ns ' ' i sea i n.bir.d ave
ORI £ S SERE R el Gt el St 21
and28I Vg ongrBeea dudedtiie sbquebte elfechdi@\we b REehat @2 F protein is
hrs. The .MDT of rNDV/F2aa was _indicative of a ) )
CPEFTP UL iRopeiated, ntyrhe eupmere NIV impsidfifmnte thad prgigincusion
. e . .

e TS MELIRE el A0 BRSO g fsion
protPabieplagys thg abtleotdle svpiencé endidirg the NDW Fymoireghd the F protein-

ofidh PO RS oR RBRRaaHne ] steleador s Shimer MY stperagraph 228
[00281 sui tlallefaidentbodBBLRQ NS $RoAR\EHRPHEMBHY NW%; %anragraph 212

vaccine for the protection of poultry against Al
ang3¢3-22 4 ompsisesehistcledtidn sefuence ensodiagiac FNUPhoteincdoothat the HN

S35 TORAAIRS B FEE ek 08,
nuRdte seyliOdednbBdiny vt FIN Casi0pdtefl rdpMces tHaGueNENIERBence

resulting in the fornmation

vegt or Zﬁggescri bed supra | i [ _
engeding g/ NI Y H rete i andizhg HNfusignprotainesupplisatthe finaéoen of the HN

in" PR ﬁﬁ&ﬁﬂﬂﬁ” | onat ed chi cken eggs was
prg%lrrrlpar eg Ciﬁo t hat of%aéégg%%l rNDV/ F3aa (Fig. 9B).
[00232] vi r usTlexpesessinvgntidneprovidesmnétbods forprdpagititiethg tléeric NDVs
ofor e 5}10?1%/ t@%é@e virys wthout the insert and
RENPIRNS ¢14 8%~ <tere’> SBYRISIAE PYGringtes chiptetieNIRY s Hyay
enfboridl @b o Ricgll Vi ni hiy i
CEarach g or Besll Tt i WhsdgbioRs MY SpARRL e B @hllavention
alsorprevides omethad floroprodwing #Egimemutitigericifoiulugon, denhethod domprising:
by western blotting of infected Vero cells 36 hrs
post-infection (Fig. 9C . 6.-$83. 4 | nproved
i ncorporation of AIV H7 HA protein into rNDV virions.
[00267] To determne if expression of the chineric H7
HA protein containing the heterol ogous transnenbrane

- o a1 .



pol ycl onal serum As expected, incorporation of
chimeric H7 HA protein into rNDV virionsto that of w
woZooHbe4sont ein (Fig. 9D). This data suggests tPEE/USI006/045859

P gﬁ@@%’gag,fg,%@?gﬁmg%@wglo Pg‘i%tg%hh éf%ér%&:aﬂ dhe NDV

i NnCokpbrhbed e@f of Heell:amai gn protein into the viral
urface.” 6.3.3.5 | muni zati on and chal | enge of

hi cﬁ%‘#@tmg@msgerwwmw ng one or two vacci nations

3 .ckens .had
A MRS SR I o
Vﬁ@s ﬂs(f&%fnﬁn térgaminatibesacingdt tHe piddety viri9isNMatld #6H Br 44 in an
?& elgall chi ckens .immunj zed twice with the
"BIQPE egje %ﬁw Hon, eNbVjeching feimulatioar s t o NDV but none
iter i L
Ot o R S8 TP i
vijigeg of ngﬁﬂ]@%%% é&IZ-\gﬂ 8 hnd\BIB/229 0TRé mEsent :(nventlon also provides
V/ E3aa-.chi ri,cH7 .an D ens _were
A e RSl TR i€ S b o) pPETRE A (2. ST AL P 28-229.
Th@ptétsmhﬁfénﬁdih AKBRE pMRIRS Bﬁﬁ‘l‘ilﬁ@ée%?& fotaMaEEA cdif, }éllﬂ('%“tﬁe chimeric

but none of pNDV vacci nated chickens were prot
VWS@ﬁPﬁMﬁgrmhs\a%%lO %i:%b&amchw -2290% and 70% of sham

B e e Pk —

chamaaslvmses e$ pmlagﬁphyiﬁlemd - Esf Oe prédeslt ikeroBM R provides cell
titer for the respective chall eng| Vi rus

se in H
11%%?&85’8”1{316‘8 theitenppted chimegicwiugesiof perigrapham Hend 2347225, The
P el RNGE 50140 WainGodo i ARt GlsQInfiRlsing the attemuated
ChlmuwlzwswfparagltaphaﬁllcamﬁzQH% Bef ore Chall en e Table

(O0P3 s o Art o ERGPIESHG SR ERUOTRy Sidss @ethora T BHgERe an immune
reMffuzst fveo fareiptis &3Eatd ianRgevia ﬁh\ﬁ&ﬂod@%p%sﬁﬂ%dﬁﬁ%*&%ﬂgﬁn

anti gen anti gen rNDV/ F3aa- chi meri cH7
efctivg agyuntof 2chime)c avimvinfigenzaoiiuref parkFraph9QaaF2i0and 213-218.

3 D chimecicH7, 2X vNDV
TNt 2 B sl el MR O B3k A i Beaspasge oo
infdeAbYs el 18486056 )thS8 B (HE)corNRYing %Efm‘{rh@f!nﬂ%éﬂ fowtljv@ amount of a

10/ 1 &Iﬁw pNDV, 2X HPAILV 0/1
chimeric Rapagrerhsy L 2mng ¢28,220. @hepmﬁeitghwosﬁyther provides
f: t A 59 H/ N7
RS R e LBl o TR B SR el metnos
COHlprpmladmmsEHngl mnh affedibre anfouativfdnenenvaed bl’ﬁﬁieﬁd mﬂuenza virus of
metri ¢ mean tifter

e e e
otN@@ﬁibBainh@ﬂ?sS tHENRbREPs Crﬁ‘)‘hl-fﬁﬁ%tﬂl E%;gel ﬁgeﬁcﬁge Mok aéat or

Vacci ne Constructs w th Spe

boyige). u@mowﬂenﬂbvdjmtse’thassba@@ 4n h)v;dam/wtnﬁeong Park et
al, in PNAS 103:8203-8208 (2006) is incorporated

her % gerence inits entirety. 6.4 Equivalents
[OO e present invention is not to be limted in
sco by peci fd errbod nent s descr bed V\,hl ch ar

i nt gﬁlded ﬂ}?gﬁser f(ﬁ“

of the i r“S Ritene i onal | y equi val ent net hods

[06238] corrpamermomg ewhrhplenictdibes ﬁfé@ﬁo&fctlbﬂ %fh@)(&ﬁﬁl‘aﬁirbhlmerlc
] ndeed, various nodifications of the invention,

avigg dpliyenza yigus: H@spert@ﬁmag p&@epip dessribbothe egkllnbd:racg @fran avian

inf ¥ s S e ML GARUTHORESESNY B s AR g inprmmptin i
virian 4 ﬁ‘lsion\mdﬁhlnmon’flﬁlsmhetr@ﬁsmdﬁﬁ)rﬁm&ﬂdﬁﬁb;ﬁés&hﬂ&omams of the avian
[00270] Throughout this application various
publications are cited. Their contents are hereby
i ncorporated by reference int88-the present application
intheir entireties for all purposes. WHAT | S CLAI MED
I'S; 1. A chimeric avian influenza virus, conprising a
packaged | an uenza VI rus NA segnent. encod| ng a

Y o, o

('

wcastle




by nucl eoti des encodi ng an ectodonmain of a
neur am ni dase antigen of an infectious agent other
W b@n/064802 uenza that is anchored by the N-ter I’TP(ETUST520961045859

R S AR BE refitind a0 b inT ko, hedilon proten

fitnctibn&lty R¥Blab6s tBY bdiBn iftfleHSiBuMIA YooteONPr | SiNg a
packaged i nfluenza virus HA segnent encoding a

hemaggl utinin fusion protein, in which the HA open
readi ng f 6k MatesiglsansiMethadsat t he nucl eoti des
encodi ng the HA ectodonain are replaced by nucl eoti des
encodi ng an ectddbhai FonstractiosceHlammidsndi ng/ f usogeni ¢
en of f
[(ﬂ?g?pl A r‘%ﬁ@ rg dec%hétﬂ}é%sd%? g%gmmg) A}ﬁ’{ld-oggj} %&{e of $Q%thbinant
Vhemggbn@tcilcmed uking |thmsamemtmelgyl § ult X@rgdss]BNAaIMvual segments were

oigP R R i PER 08 B heidnEtist gL eskrign dfngphich alowed the

1@@&%@%%@@R%¥6®Gt fatd MhElSUBN &Res\f rtl%,gpfia'ﬁ ﬁ%ﬂ'@{;l’asmld (Flandorfer et
c i si ng first open reading fra
nfgg)éeé \élr‘pla 7 ﬁhlﬁ mw&mmmwoat J.WirolpT5ot H868;-11878; both of

“ﬁ?g#a%%fn%ﬁ oo B Bk B pteifeio e enbdioa of lbBCR insers

wercamiinged Uﬁoﬁﬂrﬂi@@DNA%bdiheﬁGiﬁlg GETRly NS SarfdSRIcRSBEe Manges that
gcﬁd eqti des encodi ng an ectodomain of a protective

begdntregucgd by ﬁ’ﬁ&wr@ (FerTagfedtising n&ulqwénngmxmetn #rected

t-pat t he
i ontshs BURIRIREE, PGS AL R B B! aRalissiences for e
IrfﬂwnﬂsAédemam/ 1206 @Ap@BISA 19 Anflnéezat AV SN BEW SN )MidaNDV are provided
,E I ugnza virus. 4. A chineric avian influenza virus,
sing a packaged bicistronic influenza virus NA
segnment, conprising:) "atffS encodes an avi an
i nfluenza neurami ni dase protein, and (b) a second open

TA‘]ﬁcﬁ‘. QgG‘;ﬁﬁ WRssish NG Berd. O?Sﬁrusi&e% dase fusion

pr T IISL;I CUT UCT S 1T Ty Lln,

neukarmnida®88 oot od eplla qubapk AccgssionNo.

encpdi ng an ect odongin_of NS pr ot ect |A§!¥6%]r5t5|3(§§EQ(;D NR:1)
i nfectious agent otHer tha¥ infl uenzaY6Hi88i(SEQIENIO)
by the N-term nus, so_thaiNhboth tlhe AY63148878EQ ID NO:3)
neufr am ni ﬂ_gﬁ\? and tHe fusHon protlei MESFSIS3RSEOIEINGAY
i ncpr por a fnto tHe chi N7 C avi amy VES T449RZEQUDNS:5)
5. A chineric avian [fnf] ugnza Vi US, AP [@Qisﬁé ® NO:6)

packaged i nfluenza ViTus bcgucm :
neuy am ni dase fusi on prott\g\l HAwH 3 .lgg%gég%ﬂ—
rea ;”g frame—i-s rlf!nr‘lﬁBé\ th tﬁé ﬁlr]ng 08)
enclodi ng fWIS NA pm‘ adonmi NAFH‘P er| ad@égﬂ)@(mﬂ@&]@d’és
encodi ng MAVe odondi n of HAh HN ant A§8A94ES (SB@ 113 5l0:10)
that the neuram ni dase fusion protein is expressed and

i ncorporated into the chinmeric avian influenza virus.

6. The chineric avian influenza virus of claim1l1, 2,

3, 4 or 5 whi cﬁldcﬁ'rpﬂmﬁwtlpnoE@MefﬂSW1gﬂrSegmgﬂent

e s R N T AT

(crr) ahb eraﬁhhd&mbﬂaﬁe EMVIRdomaink BEthedeMtabiifidede Q) dDidfluchz® A/ WSN/33
rises an HA segnment having an open readi ng

5 which _co
(A/V m%aﬁ)?ﬁ‘é o MBSNERDIVA artren-hERNG S| aem)nvqﬁcﬂoysiamsl using
r W
rel Y Attt fues Holl KRB A AL T Al bHEREE 1 bllforides of he
3’modeddiegirdgoorr efithe & SN N AreRN@g hutlestides padodirasamino acids 1-36 (108
cl eavage . si t 9... A reconbi nant | ecul.e encqdi ng
i) SE DA cGfingircat o FomOBIongImE o Phe VT SREAE Fapand
trdabie Bl W BRI AL 6t IR S HTERL: Mins Laélﬂ'@f@heol(l A?éctodomaln
11. A nmethod for producing an inmunogenic formlatio
the nmethod conprising:.. b ga9Eg.th e iS e ¢ |vian
i nfluenza virus of claiml 2, 3, 4or 5in an

enbryonated egg; and (b) collecting the progeny virus,
mhereln the V|rus |s grown to suff|C|ent quantltles

...... - - - I e " o




use in an i nmunogenic formulation. 12. A nethod for
produci ng an i mmunogeni c fornul ati on, the nethod
\V@ampm&snng (a) propagating the chineric avi anCT/US2006/045859

iR (ol B Bluafiod g acas 51568 SF eng Nidy B S rein (N
ebtol&BAInY FvoaBghentil] 69 tRBhE, f197 iR ASERAYCIAOtTdES of the WSN NA
wherein the virus is grown to sufficient quantltl es

repdingufivrae ard fhe5¢ nertodingrrdgion ofithet WEN YBNAUFIGE).i s free
from contam nation, such that the progeny virus is
suitable for f @1.13E bgn&pué ngﬁhﬁi é&ﬁs‘?}ﬂ&é Eﬁ@odm Chimeric
13. An attenuatéd chi &g uenza Vi rus, %
a packaged influenza a segnent encodlng a
[00239]am nl Mmuﬂ usnstmc vErecmlated in vddecto frodudfbyoplasmid only rescue,

adi n i.fied so.that the nucl eotides
ashiasicn ﬂts @Sﬁ%ﬁ?ﬁé&bﬁ%ﬁﬂdﬁ@h}%@%@d B PreseRt AV P Yesgrface
gBREPAIIE Rhe %1%@HPH@N@fen@Odﬁ%‘ﬂh@?}lffé&?ﬁoﬁmt&?g@A Qfas selected to

an 1 nfectious agent other tha
barephaped avithya tehemhinant segmest, conprishamta tuskeotide s@memecmmedmg the CT

ot TR PR B Prafs SFELRTRS I P ABERARRL & B A ifodoiiain of

AANSNYBR b tHeltictiIbhnGin S tha BINZSkoMeid SENDSOBP! IThE Bighich protein,
packaged i nfluenza virus HA segnent encoding a

MY W&@@%ﬁ"h -AVESRIRB 3N dtceitmy-NDYV B itBY¥ectoh suphics ghermeuraminidase
h |
a&ﬁﬁ{gr'dfﬂ hg tcﬁ%ﬁksaﬂ%}p fgllr%gr?zﬁ §/grrué rggeepf ace (t:)a Secggm?t? 21 thg ghimeric

segmeantli ng an ectodonain of a receptor bi nd| ng/ f usogeni ¢

Qa‘ﬂt en otrT an infectious agent qther than influenza
[Q%240T s arfbrsBynpg ser sezmentsioh HioN1distadiaTaplee2 (NS, M, NP, HA,

EA,GPB@%HtP'B@ RefdSbR M&élﬁﬂﬂtdﬁr FERSRAN T3NS, pPol1VN1203-M,

| ncor orate |ntot enuat ed |mer|c I'n
pPolrlNNmB?: -N#y pé‘btlévﬁﬂijOéd{AhpRIﬂtVNlam -BA, pP6IIL VN12683-PB1 and

I ed bi ci stron ntl uen )
P RO B Bk RS R B S B . e
ségrn@dﬁ@ chddAngEHSINUSBA Jias aNdradtd dlvbie ﬂ?e%lalﬁegﬁggbh&é Eth[ho acid
protein, and (b) a second open reading frame that

SW@WW%%Q@I@P ithe RAfcleavage sitednedleotidesn 1%3 E@3% ¢fghe HSN1 HA

c@cﬂﬁ ge agcgeé to rd c Es%& (?ueeﬁ Cegﬁoa%%% ng 'at\w qf:lgtca&?a%gsgli%g{s] ﬁ)? I111—§]uenza A
Hét mleaaim@mﬁd emdeﬁ@@m&fnsaégl@lﬁ} tvasl @lﬂﬁbcﬂﬁ@fn QRERMQ(RGE(SEQ ID
antjgen of an_infecti ousN\ggent ot her than influenz

N1 rmipe pejen2dd Y hQ HYNG:14) ta QREEBGESERID NO:12; amino acids 2-7
ﬁ@EQQDethbl ttjaglng % ﬁlnea gmtu?%cl@so&fﬁh tiforiRd gﬂ@rﬁﬁ 9 The

enagglutln |on protein are express
codvnorspgy iatthid regivn wak ﬁlrﬂ’tet‘ eltered &dredindenthe nomber dfadazadine residues in
16. . An, attenuated, chinmetic i nfluenza VI
’é%ﬁﬁ’ﬂ‘?‘g}‘%?gthﬁ chaek 33 Einigeductien eﬁ%@mw Faidses i thigseqyence by
p&zﬁﬁﬁdﬁé sh%%@ hh® tHGesdli@nt igirbiuctibn OPBAkiE &ﬁfﬂo%ﬁ 1e§ildBes into the HA
at encodes an avi an influenza neuram ni dase proteln,
clgpiche ite.aOsbcyndnypers metationsgyvdre atltmdluh@d ln&mbc des’ulant HA sequence
he nucl eot i

OFIG BT ARk b BAR b Helng abesihHA g &, Qe ding low-

vﬂ&l@h@@twﬁﬁﬁﬂaﬁfz@d& Bgaifis, Wa@ tRInBd GO NEladhid 895bviendy
epi, t&({)e of _an ectodomain of a protective antigen of an

desgribed PBok VAYeR8-IdAhEx Wﬁb thej qamm}@nzcﬁ P& s PR, ha gege products
AT AP WA SR s
s@gnehdebof PB$iaad PB2oveat aliaee aex psel s€thednidodustion pHthatSegl restriction

into the attenuated chi.neri nfl za Virus.
SifgSt EriRlt- SEORKNART SUOSTINFPR B t@éﬁww@@t@fs SHMHPSI? tzpysﬁw@% of the
c $| 2
o R L™ SR SRRt MRty RS bnymous
cellular interferon antagonisPlactivity of the
virus. nyi M UW . MvBI BSMBbnza virus of claim 13 or 16
whi ch conprises an HA segnent having an open reading
frarre rmdl fied to remove t he herraggl ut| n| n poI ybaS| c

A~ — T Y 1 o -

o e



21. A reconbi nant DNA nol ecul e encodi ng the HA segnent
of claim14 or 15. 22. A nethod for producing an
WO povaiegeni ¢ fornul ation, the nmethod conprisi NBCT/(8)006/045859

t.h ated chineri vi rus of
A s MEeRERE e 4 bortbry abl e g seacase or B2
réslte@ Gl d ROLhOR RFiA8 ANatidn! YS cdMaGEduRts TN T Have a?l adenosine
grown to sufficient quantitieS and under sufficient

T%Séﬁﬂﬁattp@ﬂﬁoﬂ fhafthend®NArus is free from contam nation,

t hat t ab f
B0 oo ARUBHELERY PP odySte e BT W0t BARE NS
pROLIIVINT2089¥8)ithret POl ddhbteutts éeedifp difdeBpiincated Fersichs of the

ating the attenuated chineric influenza virus of
I-ﬁﬁﬁ\glpﬁg gane spgmentwege sy genergtede| Thejaddigiong] pongtaucts encoding altered

v§1‘éﬁﬁ1§ BF {HRINs E%n?é?st ﬁfag%@ W&y fﬂl&h&%ﬁéﬁla\ﬁ'n% \Yie resultmg chimeric virus
i nfection; I'ecting the progeny-vi
(sthet.2i B.3. Petent 6,6§9 P43 ,gvltemistincepérbiediberdin by aafénehceem 1ts ent1rety)

under . s ff Ci nt condj ti ns that S is
TR Gttt et o ey Shdnmnye WSt Geotpis (o the
aﬁllyhd @bhi@ué)hat 208 e)\k;ﬁ@ssbdl‘ bthel ﬂlMl@ Q@ﬁﬂtﬁc{ 35 P T 80B NS1-1 26,
A chineric enone

onpri sin package
DB O S5 e SR biobatc] (R 28 Mg Bimesscods ol Pac st 126, only the

fi dit%eah@ oﬁg\q;gﬁrstt ?fnél%aoné% ey %ggtﬁgg% Cﬁt 9 "as{"ﬁgws of the wild
typg NS 1 motei, réslibadftl\NB\{ Dlie mﬁta%éhe@iﬂttb% r@s Wﬁba@é&@oﬂé&rﬁ&‘ts did not
a& di sease that i s anchored by the term nus, so

Bt tee %eatr@frqmgﬁrgmeﬁ DES 16 Ps expressed and

incorporated into the chineric NDV. 25. The chineric

NDV of cl ai m 24,14 WReRyk BETLEEARAR VAPEPRORLPIafmid Copstructs

nucl eoti de sequence enco Ing an protein, PR
[96242bt ei nReeorabipartsehdtherindiriises of ﬂ@rlavﬁmlomarenreSmEd by any means

L N G TR E T T

trpmsBéoeddwite Big&ﬁ@ﬁthb ldescribed PRI Qﬁasﬁﬁw @él@@te@ﬂ%ﬂid% aldeSired level of
protein and the F-fusion protein supplies the

Vlrr?[jr?&t@m&ﬂﬁloafan@ e that il sight spenrents are rapresented iMpVhe cells are transfected

PSRy S AT Al
mmmm« Bl BYNA208 NSt e pBol DYN220FHNS prooteei n

oElovRueh T2 Gar bR M e OV TS EERRT B Brvonamea

pPRVYSI 205-pan aﬁatppeﬁwm@cpm efheiclIb a% ﬂftﬁmsfelaéﬁ with

anchor ed by the Nterm nus, so that
eykaniadic wxpn@sswnplpsmtc@encwchngwﬁr e4seBland PiBr?gwhmdxraaa: eeduired for

[ hineri.c N chmsrcNDf
repf ek Elb it G b v S08 e b baBon b geeted cells
mabe doegit@ad Whhadkeh Bmbsw fib@blabi € dpRfyAhe] pfbdluéed v1rus Aftera
expressed and incorporated into the chiméric NDV

fuyther % t Frdey imcwiptioss the supermatantiod therdoetnltuhemay bk emwtctélnto the

SBERHEE RS 98P0 IRCASL AR B8 ROELA, F RSB L. or

atteneated Virsses7-fuayobldiages wiiith ésndtitavé Baeinbewniihteifeeordystem may be
30, A nmethod for_ producing an inmunogenic

in
5?3 uS EryHh npayeb ed BypysREng ghe l?éyestﬁdc?élﬁg@ﬂq Hgid for
etnli@ I in an
f enb rg f/‘lgiﬁ‘ g? %ﬂd&ec gga Yné;{rﬁ)dé%amoﬁ%g? |1d’r?1lgﬁ;f1 h% ﬁ}? rogeny
virus,-yh | i | f .t SuffICI ent quantities and under
suf 16-8i enEngingetiing of\€himeric NewcastleBiséase Mines Rresenting a Foreign
cont am naEm_mp_ such that the progeny virus is suitable
for for use in an inmunogenic formulation. 31. A method
for producing an i munogenic fornulation, the method
conprising: (a) propagating the chineric NDV of any
one of claims 24-29 in a celt93ine that is susceptible
to an NDV infection; and (b) collecting the progeny
virus, wherein the virus is grown to sufficient
quantltl es and under suffici ent cond|t| ons that t he

Y e e . 1. i "




32. A nethod of inducing an inmune response to two
i nfectious agents in an avian, the nethod conprising
W@ 64802ri ng the chineric virus of claim1, PCT/BS2046/045859

108 g g2, ey B i

NIDYi§. el pasticsul &g ehe tegamplealebutibas thetelngineetidpal acanmetic NDYV to express
dmnistering the chineric virus of, claim13, 14, 16,

angglcogg)ratg gto gt? Vi a Jsiopgr thg@m@%nskﬁe ane and

cytebRIMNIIHARs oM nec%skig Fgr@ﬁé‘ﬂ?@f NDW YRIAhE b8 dShailRWar @V #n
uni versity <120> CHI C VI RUSES PRESENTI NG

infENzNATISVE T BURPAGHE: PEIOTERS s AND sUSESCHIHERE @Fuxiigoses protection
6923- 130- 228 <150> 60/741. 833 <151> 212-02 <150>

e B SHE g It AT B R 2 Y02 oot SE0 Tor

[00R4afions VieSikaapk.also<kifiibel tielehbine8ddy 6Pdexebliiary NIIV to express

i nffluenza_ A vi rus <220> <223> inf|luenza A vi rus i
ang mrogrRopatREntp 1ts 981pcosIas g inreRPrisingtthe avtoplagnisi dengin of the

NI%?J? grggﬁgg%n?ﬁﬂg?%%d&h&g%{i ?@ﬁsx@%@&%ﬁé %Iﬁaiﬂ%g?lhltéltaﬁ RBratinocyte

tggca tgiccgce cgatttgca
grawthdfageactegogy@FR)cc ccattccttg accggcttcg ccgagat cag
120 aagtccctaa gaggaagagg caacactctt ggtctggaca

t cgaaaca agtcgecgea 1 gapagcaga tagtggagcg
gattctgg%éz'ggg\%!ﬁ%f%fsga'ﬁf&%g% ct taaaatgccg 240
gcttcacget acc tg t.gact ct ¢ gaagaaatgt caagggactg
gttcatgctc Bo&t'gf'gccgﬁljgégﬁgaaagt ggc aggttccctt

[00285Rt CaaMDCEY MGAD a6 A3HABE1B0Are BRFAVARAIEIBAES Modified Eagle
tattgaaagc aaacttcagt gtgatttttg accggtt gla aaccct aat a _
M@m&@%ﬁ%gﬁ@lm@m@c&wbgo%&% gl wu@ta@at Jopeycillin/streptomycin.

C t C
Thggglil getng‘gﬁ DR A ﬁéhn%?%l Csir%u% T 6]{1%% g%{n[%%%led under genbank

aa aatgcaattg gcgtcctcat cgg
ac@Rsibn gamber AFHHB28 AYbkdyagagt,Cagt, Jguaak 7ailagoshydgim, txhidh is
. ttggagaaac, 600 agtgatgagg at gggagact tccactccct
inqoaRIaicd AgRImBY: Frberancetin 4§ @ﬁté@g}’gc a 660 attgagtcag
aagtttgaag aaat aaggtg gctgattgaa gaagtaagac atagattgaa

720 aattacagag,ppeadebhsuainraaiaanidt tt at gcaa
ccttacaac tactgcttga 780 agtggagcaa l%a at aaga
)

[0Q2461 ct c gtEhetengigeering of reegnigpant e M@S& aforeign protein
< [ ' . > 4
ha Pt e e R S o AT REN 8RBTk BAREER o fulllengtn
cDNRBANID Risdntlodmed into ppldsaiidbdiwed) thgelepredidfer add the hepatitis delta
.atgagtctrc taaccgaggt cgaaacgtac gttctctcta tcatccegtc
vir YAV elbeze DL KRG Tdg SiattgD XA gbarlDV cDNA has a Xal
sitg [al{fégifléeg@@get%@r?@l@qﬁﬁg MIRhG 38 oW I OB HERHADE forte%%ngsequences

gct aaa gacaagacca atcctgtcac ctctgactaa agggat
as &R Oxtratransciptional unit into the NDV genome (FIG. 5). All inserted genes are

engineered to contain, sequentially, a gene end; 5’-TTAGAAAAAA-3’ (SEQ ID NO:18);
intercistronic nucleotide T; and the gene start sequence; 5°’-ACGGGTAGAA-3’ (SEQ ID
NO:19) (the GE/GS sequence).

[00247] rNDV/B1-KGFR, rNDV/B1-KGFR/F-CT, and INDV/B1-H7HA/F-TMCT
viruses were generated by reverse genetics from the full-length cDNA copies derived from
the NDV Hitchner B1 strain. To construct these viruses, the KGFR or H7 HA (HA protein
from influenza A subtype H7N2) ORF was cloned as an extra transcriptional unit between
the P and M genes of NDV/B1 ¢DNA, as described for other ORFs (Nakaya ef al,, 2001, J.
Virol. 75:11868-11873 and Nakaya et al., 2004, J. Virol. 78:9366-9375, both of which are

hereby incorporated by reference in their entireties). KGFR and H7 HA are both
-03 -




ggatttgtat tcacgctcac cgtgcccagt gagcgaggac tgcagcgtag
acgctttgtc 240 cagaatgccc taaatggaaa tggagatcca
W@2t0dat480g at agggcagt taagctatat 300~4940120. AXIWUS2006/045859

-t :gllﬂﬁ agagaaat aacattccat t aagg _aggt cqcact

“ ' %P@%@@%%%O@&P&@l%@ﬁ%ﬁ?ﬁlg g%zp@@gtl% KGFRF-CT

cBisABC ARAAT G%ﬁﬁ%@ﬁ&K@Hﬁ@ﬁ%&ﬁP@aé%@l&@@S% 8¢ bf the F protein of
cact tgtgdagcaga ttgcagattc acagcatcgg

ttggcctagt gtgtgc
Nﬂi% Ircthe glﬂaﬁégl’ -g"@éﬁiﬁ gouasiict, dtecAMead €T damnsiaavfthe H7 HA protein

T RLBRAEEy BR0CR! B rattim Sad 52 e TGl Rt BBy viruses were
rgaagiclesth QDN ah & BolpagatéCRUYCSt Al & RERdi§elsIfc] PIBGRAAIGRSart (see,

gacaattgg’ga 660 actcatccta_actct a%tgc t tctgaga _
e gatSHAWRE tloals PQEhAaYian Difc gt o059 20d Makieveest gha2001, both of which

1 G . a 3 caaa
ol G Py I IR et FPREE MtheeB)” TP it R 66
treggicoptioniad unttcmatht grambdhot vinaes ghs genfirided dstrédgse transcription PCD
tt gaaaag a cctgct acggcagggg tacctgagtc 900
f‘ﬁ%r“@ﬁ@’ég*&&“eg%%é’ee §¢ aggaacagca gagtgctgtg gatgttgacg
ARG cat t FoPSQniil. GRACAE BrAd
[<21£:'L}> lags oo T %EIA S Bu ngéloa‘g(gggf%é\\%ﬁ ?ﬁé%%gg@g)pmdu“d by

PCRaBing the fallowing priviers (vdiqhantlude theNERHGE20aHE 6N (WBRESHA P, 5°-

i ' P 40
et Ea AR A LR ER R Bl A G qisg ace
AGG AYAGIC AT AAGTCCATIIECOTIINGEAIR (RUAATYNU:20) and Hpal-HSHA P,
gtggcattg aggttctac 120 atacagatgt gcacagaact
S CGEHT EARC §T ATGhAG GEEGHOA AU JsAAAGE-1 GEQ ID NO21). The
t -t
BRGS0 AR 31000ecHEL 007 14101 SREDRERIRARS K
(Aagabimy PhgrngicicBtdchy (1SI G MAR0R TROTMIach@Taddic NDV F gene were

GRS L A A e AR 01 B
GIICAKEITRE A9t ACYOTAT APO dﬁﬁ@%%@@sat(ggggﬁjlggzzz), Sacl-Nhel-

at at cagaga acgagagctc tcgtgcgt ac 't ggaat

NEME(Gybit QY TG Mt YA G ASS ETGHHAIBRCEAGE ATy ACHYEHTITIDFGT AGT

CRREEERSS81 030590519105 ,8090081 200, 9853 9900 1yt o ot

NOGARgbAE vereGRSRSUICHINR Fa! AIoe2an Dfes eRa6RIntd §SBH3HBAY to obtain
660 agaat gtgca acatcctcaa ai%ggaaat tc caaacagcag
g

the Jybiad fisien gene ghinalba theplasmid sgniginjag thedwud A gene was digested
{ { { 0
B aPRPARE o R RAARHL B BOREN AR SUCHIIIERNAY oct 1 gec

tgcttgtgtg 840 tacggacttg cagtggccag tggatatgac
tttgagagag aagggtla®t WesteggBlagad BiologicahAnalyisis

cct gct,. t cagaacage ¢ cttta gtctcatt, ccapaat ga .
0988515 : oo visbs TRRE AR of S8R enfisRugrifunhd BEERSEA igation
theciighlaB84 Suckddel @RIBAC LA Ciht P8t pro6RaBkEk GRdnitored by western

cagagggaca agagtggtcc cz;;gaggaca gctatccacc 1080
blgty Hrustngawaeifigentibodyamdgaginededmigieggcaa t ggact ccaa

cttg ct t c.t.at aagaacc . . :
8o c aarn sl HIRRAE, ATl H3H5 hRaRRRgRlgrotein KaFR in
vigawagadtemgned by baguaiaBALBIGER WEdeY XJ0BRuGTRE At C virus

ga ccattatggc agcatttaca ggaaatactg

. 1260, gaaﬁga i: ) g

IngapRsitensaty fg lewgd by e poeserymugnizatign asine dha spaepadase three weeks

1aR2t 9483aRks 98GAHASSRHd AL ShES L s@r&tf'&%%gglageﬁ%gim Is was tested
cggggagtct tcgagctctc ggacgaaaad ¢caacgaacc cga cg% gcc

fot theqirétegacoflauibodits trek 6&RD yadaggatostatfing MREK egligtransfected with a
lg%g.gat ?‘?fﬁﬂg 1485 <210> 4 <211> 1707 <212> DNA

pligsmig en $id ‘A Virus
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<220> <223> Influenza A virus (A Viet
Nant 1203/ 2004( H5NI ) ) hemaggl uti ni n HA gene <400> 4
wat@gagsena tagtgcttct ttttgcaata gtcagtcttg tPEEESIPERSSSI

, " o T at.t ggt.t acc at gcagacaa,ctcgacaga .. )

10527 5 00 P BT e R TS S B RBE58 Shepnization with the

Ot draedingihe Gy bAA UE HM@TWWa@@&@W?@Q/ﬁie%%Wimt
ctgcgatcta 180 gatggagtga agcctctaat tttgagagat

splReq ey infectiondy; 6@5}\]%}:\& Tygaresl opdichielsawerg imginized by eye-drop

-0aa § at
oERRENE 30 SR AL IR IBN bSO GE AR ERL
vackaalmet 10ydaecgrsing 1960 nichy agbagdafecaaacinat bt HP AIV

G FAPRaRg b gedadse dphde edoneed g Bt were

oBéeadd fof Lignd B0 REBARL O %qu}lﬁgﬁ&g Zlgloa a@m%gorded, and all

agt acat acC caacaat aaa gaggagctac atacc
saytwaywergeuthenized gy sadiotngtegtpdpggatat (108 cegkg)cat bandeiabHags.
600 gcagagcaga caaagctcta tcaaaaccca accacctata

tttccgttggzgz'lcrﬂeg ca 660 ctaaaccaga gattggtacc
aagaat agct “dct agat cca aagt aaacgg gcaaagtgga 720

aggat ggagt tct acyaat t t t.aaag. ccgaat gat.g ca ctt |
cgagagt aat 780%%%gat %?Fi?il%ﬁgﬁ@ gxy%?l&gggg:g\&ﬁ%aexpressmg
aaaatt gt ca agaaagggg a9k 29Tat gaaaagt g

[G0252pgaat Ehifgicvelsgs NBYARLATHR MEANFVIFCKAAHRIBIIPGRre grown
catgccatt ccacaatata caccctctca

_900 at aaact ct

l%@S@ﬁ@fgglgga‘glﬁgeg Haamoldebicken gmbmentted aggse Ryaifted viruses were tested
899 I . 1020 . .

f(gggi a%'fglgg Ogg{aag aé%%%@?@at t ék ggf;eStﬁlg}a%? g%%‘i’%”g‘ﬁ‘%% SHygge anti-

K@@F@h@?ﬁmg Aqﬁﬁitivag@@aaieg@astc&g@tt @kiﬁlaglge @hqﬂt @gigslaed from eggs

. caccat.agga c a ac ct gcagaca

iR e L SRR AR B Gh b e NEOT b OB B EIBcc g

[00288] at CafhdPsAhERTLARGEIArlsEF bl H3%:598 ?(glﬁlgglzige three BALB/c

gggaatttaa caacttagaa 1260 aggagaatag agaa
micga deeeryfion thebymuogiged anivetsagatagsayed doaht prsentd 2B KGFR antibodies.

tgct gaac. ttct aaat agaactc .tagactttca
AR LSl S A AN T S PRA TS BRI UG ok gesddtabie levels of KPR
aifiib@dick agigg tids aah@CRAGHARISN I anthdl RS ith ANDV/B1-
tcgagttcta tcataaatgt gataatgaat gtatggaaag tgtaagaaat

SdauEustwerg pasitise by isnasyenfor daprasapaa gt K& Rcantibodies.
t aaaaagaga ggaaat aagt 1560 ggagt aaaat tggaat caat
aggaatttac caa gt ; cg.1620 . . .
agttccctag c ac?'%%?aatfﬁ%ﬁq_ %ﬁ'%g%g‘ﬁggﬁgﬁ%ggﬁ by gf'ljﬁg'l"ﬁ?ﬂon with
ctccaatgga 1680 tcgttacaat g ¥ catttaa 1707
[08234]> 5 <PHe BMIARIOCR AbRainDAteddibd:tyips HLEAZ&erd répladed by the TM

223> i.nfl A Vi Al Vi et
G G930 AR Piobeih b 66 i ny 1etd Hldertciny AT

t t
O O S A LA e

ORgé?élth g NI ¥ e @d At enchthe chimoaicaNIA0 eqyirgssiigctha biybrid H7HA ot

at ct ga gc .aa taatt ttcttactga, gaaagctgtg
B G et et B A SRY it e debtrted ABEke aoattion to the HT
aritibadyg ot erg e tsginal ﬁsmmmaﬁgg%%gggg% g&@ggs visibly many

.gatcggttcc aagggggatg tgtttgitat aaga
tiescforgr{F1Gche g’gg‘m &@@a@ngma@d oace with tNDV-IHEAaFIV/F 1y +

t 0 C t aat act gt caaa
e A OE et AR LRl B PG ot 10 000 of
thgiryaggized chickssuedasdit Whas thidRgimii gabd i it S VIRYFRA, -
gcaagtgctt gccat gatgg caccagtt ttgacgatt
Nlé??ﬁ(fwwwgw&hw Y giflengrdg @%%d@%e&ftl&lﬁ 10 out of 10
(166935 8AL8 YanRh HRY ARCRIAGAES At caa gagttggagg 600

-
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aacaacat ac tgagaactca agagtctgaa tgtgcatgtg taaatggctc
ttgctttact 660 gtaatgactg acggaccaag taatggtcag
wQ@e@roesser a agat cttcaa aat ggaaaaa 720 gggaaagt BQGI/US2006/045859
0. t

ttaa _ a8 a aat gctcc

780 ?g?@ JIZINCC 1L weastle Disease '. esegtin a Foreign

at aat t ggca=REAPE t 840 cggccatggg tatctttcaa

[062F8pat t t THeFEliagdRahAR ARG AL 1R BCAREBT dMeric modified
ttttcggag acaatccacg ccccaatgat ggaacaggta gttgtggtcc

Y ¢t Birasticuds0a msemgoyotlNDat wagprodueeddg gyprove wirulence of the NDV
t ¢t ggat 1020 a caaaa .
bacl BASLAEABLATE 8 1he PEOLIY Bemor T 108 B it gptonce of
tHOB(D ¥ alsgdnpe@d disigim@aigenicity 8fingidaso geardoiAilefons comprising
Eagcaataac tggitgg%ca 1140 ggat at agcg ggagttttgt
chisigicativess Rpset ey BedhYact agat t g cat aagacct 1200
tgtttctggg ttgagttgat cagagggcgg cccaaagaga gcacaatttg

gact agt 99g¢ 3126 Q1R raRGale 1eblddst t 9t 99 t gt aaat agt
ttggtcttg gccagacggt 1320 gctgagttgc

acactgtgg}g 1 .
[H2S6E ac c atUnlepa otwgiiag stadd 41e1i2le afk MetRil3descrit2d drpthe section

51 . > <213 | nfl j <220> <223>
oA TSt e g bt et SR s Sarineb Py
pol ymerase protein PA gene <400> 6 at ggaagact

ttgtgcgaca atgétdLaatGesaatignif gNDOGaCh h 3o difidd RRAGAE site in
60 at gaaagaat at ggggagei I' pestemeat ¢ gaaacgaaca

QAT O oo P At N BV gt ROY g eeLATION 8 viruses, which have
176 8AhtH A%ind ALiAl A a@GhstE ﬁ%afa&g&%tgg il SQQB@CIEIE%“%?BH %8%in were

aat aatt gaa 240 ggaagagacc gaacgatggc ctggac
gotegeied hy tevetsetgguetms abrictic aygagrdte A0DVEEzaathe PCR fragment was

oSt Gal et PR AP AL R IR B0 e nec
AT (SEQIBNO24RAd k&er 322809382085 RIGUEERERE TCT CCe CCC
attctcattc acaggggggg3aaatg%gcac caaagcggac 480

TCacALACTEd A6 cagy t A x25) andahe bdkleggdt DVARL clone,

P AEPERR A A 0°ER, ALTBBRO 081 993UA S by s pimers

farehid had(+rHcGIYaFEA GAQUICAGHT GUICRPACAG TG CICL ITA TTG

660
Cat dSE BY RO Mg ues b Gort 16ROG AL TG ALLCAG CTA GAT
TEISEEED REPIAER EAEATAREL: LAASE I igr gy inover
case agoyytaty t84fbdifydhd amingacidsiyggnrt of theaidavagd ik of the F protein

O RGN B R 2oL IGIERERN o BRRE: i huayiering PR
fr8ReRAQRE 6GHrHR ifardRRdda tﬁe;‘@gg% sgg@en% Ger@@drhbined by PCR using

acctcctggc ttggaagcaa 1020 ag aactccaaga
primetsgB2eaak() #49. Theradting E CRafbagnaadtwhitlh) 86ntains the entire F

. t t t t
oA A5 5S0) B OISR R B e
StabdodAdtaph@na(Rgb4e D52 6 LESTI Xoh whd @RciddPloG8Sh&0the corresponding
caagct ggat _tcagagtgaa ttcaacaagg catgtgaatt gacagattc
fragnaent i g&&ﬁ‘{lg\’/%&dzlwﬁfig@s'dav&@g@g ma@gpﬁa@t NDV/F2aa

plﬁﬁﬁ‘i‘dt GARRAVAALY %&ra%@&?é%%ﬁ@%@ﬁ%@%&%@%& For generation

agcghaagta tccca a gggccac
ofahg¢EG by tPCR alirpansis wgreloghtdbpaiegamkcattedy g6 A@0HBEd above

oS RSB R BR S ARG e Ao e
ID Kok 28 2R%6rs8 A8Rh ¢S %@A&g@@@g@tﬂ@t}aﬁé@é@% c@g;gé@t&d/& TGT

1560 gtgagtatgg aattcfc
Agddateaytg’ §98Q4ARgTQR9)dR0vardt HBaac2 @y Sagitca30agaAC AGa GGC

GEPLPR A GOCRIA IR TGN 5E I8 g2 Eeteriea B 5 -coa
gggcat ggaa 1740 at gaggcgat ge®ttcttca atcccttcaa
caaattgaaa gcatgattga agccgagtct 1800




t ct gt caaag agaaggacat gaccaaagaa ttctttgaaa acaaatcaga
aacatggccg 1860 attggagagt cccccaaggg agt ggaggaa
wWQ@roesdrg gaaaggt gt g cagaaccttg 1920 ct ggcgargr/US2006/045859

T T L T

ilfcﬁm@twgli; fx)m'ahgg t@ﬁd Chet%ﬂm?i DV@%stCtéﬁlﬁltaﬂﬁ g??&é;t% S)Verlapping PCR
aagc gagt gcc attaacga tccctggg

fraBihers L g VeIt eRint e vedkakinedn fee pigRasngeD vt aerbined by
P@Rzﬂs@;%%g@ <P;é %af-zi a-!%>afn]a %@éa—f@-%%\ejslu% iflil}c\?/’clﬁfei%ar%{olnuo% r’El%aacle':oéwage site

Vi rus 3>"I'nfluenza

W@@%@@M?ﬁmlﬁﬂhﬂtﬁ@?ﬁ@mnﬂ gﬂ?amg 49524 00BSLF3aa
C at.ccgac C C aagtacca
v B STt S Paerhefii briberin TR RO RaH plasmid, resulting in

tieclotrgiinast tRIFTAUDYARS 46 UBHARE 3AH IR HAS B&aab geﬂtggte NDV/F3aa virus.
gacacagt ca acagaacaca ccCaatattca gaaaagggga agtggacaac

aaacacagag 180 actgga cac cccaactcaa cccgattgat
ggaccact ac ct g@dyh? aabengrgtien afja fesngenio 40NN vaotor expressing the

gggt acgcac aaacagat t gchimeric HijHA madeinggctt tcct t gaaga
[(d2S§Facccy, %ggstﬁggﬁltecchﬁﬁeqicaﬁ‘?glg g%xtg%ls tggtg%&g g‘glg%riptional unit of the

at ggaaattg ttcaacaaac aagagtg
NRY gt eg genorgache fitgaenticogaiiiid ¢8 tRhSIGIBGAS (BT E I8 GBHoplasmic

A B 5 s st Bt i, oo
t :
FCRAYORTE)D, & TRABCEIIBA PAILACHACARIQYES ngrg%gc%g * (SEQID

at aacaacac atttccagag aaagagaagg gt gagggaca

N@aFaand SueNeOD HEOHAEYTD)DA S g (HeaE GBRARRCTA GCT TAT CAC

A A cILEARANHE A AT SR R P S ieg sgniaining

thé ND VI g3 Q€ aGerffla@aRhid PTROH8AG 08 Aiddsteld WG e 7 and Hpa I and
ttgttgaaac actagcgagg 780 agt at ctgt g agaaacttga

then sloned yie thernlassrigt R e BYyQE(GS posaspirarth e geBAdhd and the gene start
: { L gat ! tact

S8 SR BT
DREIT) oot s i
HT 52 Scledomaitlpyth 0 fieamael-nt hesl YowniHig K [Orragign ety NDV F, the
B8 RS R SAPA 5t

aat accagca gaaatgcttg
AT O 4o Gmdgradss Ga6aaAAJEEC TCHCAYICACT-St ESEQEAD NO:34),

R IR o eegab A R RSB R A E bR KA e acy

(SEQEMD NUL:3K) 228 URARR G&téiﬁ{%%%’ﬁﬁﬁa%éh‘ém AV 3hBeeAs IgR

1320 ctccaatcct ctgatgat cgctctcatc gtaaatgcac

/¥ BN ey tempdfeathis RERIBeduc wag drgsted withalyg iand &lpa I and then

nkASARbIRL MBI 90308, b CRRERAIANE <EH st s
the cagsdttpdgemid 00 d-NDOL-8IPGS- RDM EAW-8E YI0H $ds WedeSted with Ne I to

agttitggag tgtctggaat taatgaatcg 1560 gccCgacatga
Cubg%‘f{l‘*g%tlﬁleﬂﬁ %Ualé & Hunbagment DN yavasaluwrd beyecothgBgnd M

1824 : cagtta tc .
B Rt a}é agata @gg%tfg%@ggﬁgg?‘{@%%a%%@ﬁr c%% © mlz 3aa virus
examﬂlwﬁﬁwhlm@qaﬁtt attbaprateig a@ftl??ae@??n?ﬁbﬁiwmt ¥ 3aa-chimericH7

agcaaacc caaaggc aggactgttg g cagatg gaggaccaaa
usﬁ@?%%@%‘%é&‘%%ﬁ)s% tgaaacc tccatattcc tgaagtctgce

ttaaaat ggg aattgatgga tgaagattac 1860 cagggcagac

tgtgtaatcc tclORABCCHilal gRivwAdGhedlsaa00aaat tgaatctgtc

20 aacaatgctg taqgtaatgCc _agctcat ggc ccggccaaga
[0@1%31 g9 aatﬂéJDtg\’ng {F 2@@8?)“13‘2’5&% ayBY/Bi #tA oy gD V/F3aa-
h P H c agagg. 2040 .
o e S oar s ) befe 88860 R0 B2A0%% apfiderrigq ghicken
gaaattcttc 2100 cccagcagtt catatcggag gccagttgga
atttccagca tggtggaggc cat ggt‘ét7ct 2160 agggcccgaa

ttgacgcacg aatcgatttc gagtctggaa ggattaagaa agaagagttt
2220




gccgagat ca tgaagatctg ttccaccatt gaagaactca gacggcaaaa
atag 2274 <210> 8 <211> 2280 <212> DNA <213> infl
W@ RZacRoYi rus <220> <223> influenza A virus PET/UBENG6/045859

‘emﬁﬁ@ﬁ%@ﬁ @ég?’gﬂg% '¢E"%g&%%gg%%%g@?g?%ﬁg%&%giliéergnt(tﬁl?éz I))Oints (24hrs,
48hgt emiCElrsC The G0%d B@ue BABRE HFERVE Qo%@%%eacb virus present in
ct I g ac:ﬁa, t at ggccat a at caagaaat acacat cagg aagacaag'aéo

ﬂie'z% aag)gfa Ridovas detesmined datimyanatiyomesesnee agsendFda. For this purpose,

nfbALi% %@&qul&t% é&ﬁ&ﬂ&g Vil ca@@&%ﬁ‘@ggﬁg gxg@gsghg@fp-fold dilutions of the

t cCt gaaagg aat gaacaag ggcagacgct
saplestagdtiy megnat oflyD Caogdtatodigéit HY CLL 6rdtélf 6iad [d8ReEmined by
I]%élggtggaat 300 aggaat gggc cggcgacaag tgcagttcat
tccaaagg tttacaaaac atactttgag 360 aaggttgaaa
gat t aaaaca tggaaccttc ggtcccgttc atttccgaaa ccaggttaaa

420 at acgeRIr C IameiddRioRbsceR@!£:64,39C cat gcagat c
t cagt gct aa agaagcacaa 480 gatgtcadtca tggaggtcgt

tttcccaaat gaagiumyadnhmitefthelescdhe aksagag 540
ga _caat aacgaa a(gagaagaaa gaagagct cc aagatt gt aa

t cgcaat t
[leggpbct ccMIBEK aetla imfegied with sansfectanttinfepraayiyyawere fixed and

. . 660 :
PR RE Pid IO CRe otnalh, Vi Rty N R iy v
nmﬁflgmdcaa@m@(ztﬁ?aa?ﬁdgg%emt@?aq?amﬁ@@mamlgi?agy (2G9) and anti-

. alt C a C CcCa_ (gaaacCa

g e Bt Cage J9s e Reb g e AT a erqvbad viral protein
eﬁﬁr%ﬁﬁ?&&iﬂ&%ﬁ@%%ﬁg wefAR A tAbiPHd ?%c%?g)glga[ng?%{l&g G A harvested

ccttaggcaa 900 aatccaactg aggaacaagc
at djffersabiime pointst @4o18; tand 49 hesh) dafictedadlls oieteclitddtivwith 2.5%

t tt.cact .aa caa gtggatcatc cgtcaagaag, .
R e e O ML R CIG LS ae
pélnelgagdtaatBodydngaddhadked Q80 IP2P6YHRANLAIm, Webhed, and stained with
gaggaattca caatggtt gcggagggca acagctat'cc tgaggaaagc
flagrescsisefiosyas Q:@Féggi)@agmg@fggm@-phia@en gyaegegetmlins (DAKO) for

ARG AR RO RE ST - oby sB5R R s qtecutar
PibhelfogtieddD oA pRAciAE AdaY pRiiéia @REESHovES StAAEd by fluorescence

tcct gagaca ttttcaaaag 1320 gacgcaaaag tgctatttca
m@%{%ﬁ@@ggga attgaaccca ttgataatgt catggggatg 1380
atcggaat at tacctgacat gactcccagc acagaaatgt cactgagagg

agt aagagtt 14493a0f aagabaHEaYTagat g2 atattccage
act gagaga tattgaccgt 1500 ttcttaaggg

tagttgt aa
[002¢Hagat cho ghaghdarpatbogenicity of resombinaot yaasgs imehbaygnagedichicken

C { a .gaca tattcatcat
L R e B e G L S
chicken aged weredafytgd atitdetigIPARAL Hilnt bHS §AGH s, TIR8D s were incubated
atg ctgtacaata agatggagtt

3 g(gtt aat, ggt ct caaga cpccac7g t )
a1 37 0 BRYTOB1 P4 e daice denly Eproadae dbhegime teoe Hgathyyos was recorded.
TIRAR : t 00 caaat gc.
ISR AN 05 SR e e
TheddD Tt wagwbgdated axthe awag dimeforte geiagaunalgasgioss to kill the embryos.
cttctctaac tgtgaatgtg 1920 agaggctcag gaat gagaat

act cgt aagg ggcqel?glt;cc Ctt?r{igatg}t caa ctacaataag 1980
gcaaccaaaa ggcttarcgt™et H’é‘a’b‘“g%hﬂé'@%@?gdﬂ‘élﬁ"&acaga
IOMI ccgg a?fhfti@tﬁt@g}g?? tgtﬂigﬁéiﬁgzveﬁf@ Q%Q{Za%lgorﬁE ot 856 b? eyedrop in the
ct gaggggat fcttas aggcaaggag 2 “gacaaaagg
COak“g‘@Tg\%g S 4 6%368 é%%an&gtcga@émgwogn&au@usr c@@es’g&ﬂ@gg 968§D V/F3aa-
Zi85: : tiget- . . .
Cht aat g@ggg?’lg@fﬁ’g@ glg)g aga%g%g °?§%§gg@§§§/ﬁg t g‘%\ﬁ%&gg’g twice with sterile

tissuragéiveguedia¢shasmag2and 4 cpghd-gfsees at 6andckad 328 hediO&ns were
9l <21&.> 1409..<212> . .
challenged intranasally With the Fontana strain of velogenic NDV (vwNDV)(10>! EIDsg per
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<213> influenza A virus <220> <223> influenza A virus
(A/WSN/ 1933(H NI )) neuramnm ni dase gene <400> 9
wWaowgaemora ggagtttaaa tgaatccaaa ccagaaaata aPEHUSZNG/QHS859

DB B A PBSR H prvrs v

aal behasicedol 2 dhBaRstcRlsi RC HefRgAlifhAlaaRkibARAIFRAER logical
180 tacctataaa gttgttgctg ggcaggactc aacttcagtg

tibgra Werndatemyaedusingttendandprogedure ccc at ccgt gggt
gggct at aca cagcaaagac aat ggcataa gaattggttc 300

caaaggaga%_%%t tdsgitg@ t aagagagcc ttttatttca tgttctcact
t ggaat gcag 360 gacctttttt ctgactcaag gcgccttact

gaat gacaag cat enaguaGUARGHoh ddud iy IRTG A MEnts

ccttataggg ccttaatgag ctgccctgtc ggtgaagctc cgtccecgta
(03293t aat t dadigyprovetthaftsogenit thradteritics afjhaayDytbackbone, two INDV

t gt cat aat 40 gct aacaat,c aat.tt ct .
oS PO O PP S RE R 8 e e s o
tlgelF pAtElaGias Q%ﬂ@&@&ﬁﬂﬁom% 98Asht SAAEAALR cheal A BAGRAGASCh can be
aagagtctga 660 atgtacctgt gtaaatggtt catgttttac

agtivaier jnekiqgiauglycepssagt yateatsg €¢. g 7 foinproterssy) dig. 8A). Infection of
t tt .
TA% 42458 MAPVEARORASA0A00RY Aok ATpL S oA bR

rIgWB?,ggﬁﬂteda@ spalygs @Jrﬁrlt‘hﬁtoﬁ g% ?1% ab&@ae Gﬁ@ﬂ)@tbﬁ%iggy added protease
C aa_.GCcgacc cC Cg acCCaaaacct

@éggé)a@g additiors gb@é{g A wed @V@ngﬂg Frare fasdly iy 5EKele ghan
rDSOPARAHAY A ud ALARREDHG g@}?%&%@%&%%%&%?%t in immunized

t gat ggagca aacggagtaa aggg ataag

agigrdamgy tghante gyateeEynray gacinstdaserigt dacaatproetnFaoathgdusogenic
tttgagatg .att at c_ct aat ggat cagagact . )

NV P PG o kARG i B e Do B BGGGE Vigrine designed o

pEdtER HE Gy G oARSOA AC ARENGBAagt ttcg ttcaacatcc 1200

t gagCct aaca gggct agact gtatgaggcc ttgcttctgg gttgaattaa

t cagggggcet 1260 acctgaggag gacgcaatct ggactagtgg

gagcat catt tct 033§t pdgads e Itaabfswg)&w&%@phltform vectors in

gatt ggt ctt ggccagacggoembutopatgdt chidegteggnicca tt gacaagt a

gttt L eC act 1409 <210> 10 ..

190389191 51 80 85, BRI ds 9hht LB iR LaEl Wevingione

(m@d@enis)) 28 roMNamilas (legtogéri€psethe bhdis ofts pathogenicity for chickens.
nome~4940120. TXT <400> 10 accaaacaga gaat cggt ga

S e? theguessrce abytly amign sy thamplibasig clegrage sifg iq;]glo%vn to be an NDV

vERRAGIALEE, OASESCORY phlioBaMcinror MAIVEGAR N0 RAPP FARGS in 10-
cttctgccaa 120 catgtcttcc gtattcgacg agtacgaaca

dgevblondyyonaget dageateggy dhe aamat ggath8ina@dDdav fgtacken embryos

. tac,ctt fa, t tatt t.ct

G AR AR YR Ot e Ml A RSO U A CROETHE glas (causing

adyniaaslicmagond Boifl) AQRnhasCHAR0R MIFGAFGEAR $han 90 hrs,

cact caggca aggtgctctc atatctcttt tatgctccca 360
mepeEgaRgiiaisd eayamgaespiratory tisgasedn birds) dgye MHAT ceywaceryéity 90 hrs,

420 ¢ cttgag.attga t. tt ac

oA RO B U 988t FRE538 o0 b mhe o
oNIY ¢ dag &ag #ididagiog af a PataBaRGHAIN, Ghilk €6E bENDYIR3EGRE typical of

540 caacggcacc . ccgttcgtca cagcc c tgaagat gat )
2 gregeses iy Neitbercofdhess straing Bad tyniggbelcechiehly pathogenic
(V%Ic%‘eﬁﬁ)’"&%n wp@o%;gﬁt gg gtcacagtag caaaagccat 660

gact gcgt at gagact'gcag at gagtcgga aacaaggcga at caat aagt
Tablet3g V80T af 72D \egigdag b ot onatabEhizkem Eggeat cct ct a

Aanecacean . tonanant nan 79N ANt ~raAac
\¥Z AT T \> 3w T A4

ceoont At~ AN
\S v o e CAL !_.j\.a ug\d L vy T oOgT™X

t ct cﬁ't‘”@’éag t cclg %’ﬂ%\éiﬁketqfl?rﬁ‘é‘?‘?tagc glgerlgiana gdggcc R, br
840 cacggcaggt ggt(@@p@jﬁ&@eyt tattat aaEﬁI%}) agt agdg

gact catjatat cagy J00 gaataccyyy tactgcdat
I 113
tcttcttgac acticaagtac ggaat cagca ccaagacatc 940
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agcccttgca cttagtagcc tctcaggcga catccagaag at gaagcagc
tcatgcgttt 1020 gtatcggatg aaaggagata atgcgccgta

W@ 2t0g@acesvl a cttggtgata gtgaccagat 1080 gagctt t BCOUS2006/045859
cctgecgagt—atggacaact t+HHt—geecatgggta—tggecatcagt

99 9 V“Ui
1140 cctagat aa@ ggt act ggga aat pccaatt fgccaaggac 22

NbVatmagca cat ¢attct gNpZ0U gagactt gga gt agagt acg 100
ctcaggctca gggaagtagc attaacgagg atatagctgc 1260
cgagct aaag cta@ccccgg cagcaaggpg gggcck ggca gct gct geciod

172090 ~coaeovey A~ AN~ a_-2cat acetlac
AT A U | - g

LLUL 1029 Tyayy auu‘uyuayuatag < 9
ﬂ?@%ﬁgtc ggagt cct ca gggcttpag '13801§gagggggga 80
tcccaagccc tachaggcgg at cgaataga tcgcaagggc a%ccagaag§z“—*-“——
1440 _cggggat ggg gagacccaat tcclggatct gat gagaqgcd
NPYREEEE a gcaf gagggaYe600 ggclyccaaac 10ct gcacagg Alive
60

~~~~~~ +—eeececcaactc—etgaaeea 1
A\ LY

gcactccccaatcggggeect—ceceececaac etgggecatc—1560 -
ccaagat aac gacpaccgact gggggtatgtg attgécaaaa CCC&gCCté@Ve

Nb¥/agaaga 1620 acat cegaat gctictcacccygragrcgacc: 128
cctcgatttg cggrtctata tgaccacafc 1680 ct caaacaaa

chimesieddct c ttt et cect ccccectgetg tacaactccg cacgccct ag
T740—gcaacagagyg—cacaatgcgg——ct cactaaca—at-caaaacayg
agccgaggga attpgaaaaa 1800 agtacgggtalgaagagggat 140
attcagagat cagggcaagt ctcccgagtc tctgctctct 1860
cctctacctg at agaccagg acaaacatgg ccacctttac agatgcagag

[09263ac gagPasedam thesetdagpa B Vakipe ggetat woyldomtt repaesant a threat to birds

; t a C 980 agac t .
o e e £ 5200 he RORLERREIR e Sl etsetipyot povitey
agidd AdyaadNIDYg gagcat ccag ccaccggcca gt caagacaa
ccccgat cga caggacagat 2100 ctgacaaaca accatccaca
cccgagcaaa cgaggccgca tgacagccecg ccggccacat 2160 .
ccget gacca gccgéé%gcdg @E@%B%%;%gg@ﬂ@&@@“’Bg%@%&%kﬁﬁﬂngthe
ctcaggaccg 2220 gagcetpdemain ef MYdL4 pretein.gettg
[00266)0Ct Caghs aéH-aRRb g E&Wm%ﬂte%%ﬁgm%%ﬁgﬁ%ﬁ%/l 3142-
at ggt cgagc ccccaagagg ggaatcacca acgtccgact caacagcagg
5/94 asdneporedticycygdNRUFIgh vador @akgatiiedeapra, resulting in

R BB Fag et (58 000 10 LRREAGATEG DV e
cHigbGegr irg@nbxg@ﬁaa@@ 6leibkéntdo@8 Wak e6mPate PRI tﬁ@g&%ﬁaﬁﬁ@mws aa
aat acccctg 2520 tttctgcgga tcatttccac ccacctgtag

(Fag OB gt hpcdrusageassing gherdimen alld 414 pattein girygatore slowly than the

; : .at C t,agatctiqgtt t aaac
P R R R D
ofghiaa@roaas tigt bfjs ptapRnie 40Qint (1PRJA0 &ss) ¢TEHIE gﬁfﬁxgression of the

at ga 2&%% gggatcccgg ttgtgccaac atttcatctt 276 )
cherggrgqa% e PEEGY e IRDY g phnerid €t wageanfirmad by tresigie blotting
ofGfeB9a0AES cAR2Y 19@538&1&%&5&0& gﬁ%%@c aa ggaggcgaaa

tggcacttaa taaactticg caaccagtgc 2880 cacatccatc

tgaattgatt aaacccgcca ctgcatgcgg gcctgatata ggagtggaga

2940 gggacact gé-338eyt duomirvyedaincatpyiratien gt AEMHTYHA protein into

cccgagttct tcagccaagaNBOOGiriomst aagcaa gttagat gca

O 20a of BReAAE R b AP G PR T @1 eonstning the

heggslop @it shinBraeanl ¢l OpRshxIa] tr%cﬁl&fs &QH&HWF?rOtein would be
ccaaggtcca actctccaag cggcaatcct 80 ctctcgctt

asgqcagst with gnkangedingatnorajiogdetacNRY wiaions,aNdY\&/Bd ellAend NRV/F3aa-

B3k taga tgcceca .
(mggégécaagg ggaéica§g%%g%%“%%gﬁ%iég??h%ﬂﬁ%?ﬁﬁ3 7 HA protein or
NDVgatal ptogiein Goat INDVIB 1-8JcraNDVIF3da2dRti¢ ST wdRbBeasured by
tcgiccta caagacacag gagat gggaa gaagcaaat ¢ gccccgcaat
W"g?% Sﬁm&uwug g@t@gch? Pgbvglpmet aptivedy pra@rgg@bglt NDV
RELEAGA. Ab CRILARCH i ; i i
P A e RS o 1P b M nio gV vivtons
3540 cgagttactt tccgctgcga tgctctgcct aggaagcgtc
ccaaat accg gagaccttat 3600 tgﬁ@ctggca agggcctgtc
tcact at gat ggtcacat gc aagaagagtg caact aatac 3660
page~4940120. TXT tgagagaatg gttttctcag tagtgcaggc
accccaagtg ctgcaaagct gtagggttgt 3720 ggcaaacaaa
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gt ct aagt ct gacagcggat actatgctaa cctcttcttg catattggac
ttat gaccac 4020 cgt agat agg aaggggaaga aagt gacatt
WO QEc/aed3el g gaaaagaaaa taaggagcct 4080 tgat ct aRCI/US2006/045859

o GG Leaot gat.ot.oct,. ¢ ccttcc t.ggt aa aagca )

o SR BB o b By P B R SR80 s
SOERSis alge dic tgaismetbedie ahd QPtopBeARP ¢égidd FRhERYY/ F protein play a
tggccaagat actctggagt caaaccgcgt gcctgcggag 4260

H@S@rtra R {1 raYecidaeRpeation akibe forsiggdyeten istogbe yirgluicce.
ct gaccacga 4320 ggttacctct actaagctgg agaaggggca
caccot t goc aa2acast ol ARYR Ind MANAIAG i,
tctctgagat tgcgctccgc ccactcaccc agatcattat gacacaaaaa

[001248] act adpBewymgome gatwavacciratiant wily INDVAE SagthdmericH7, 50-80% of

t acg 4500.gqt ac, t tc
15 A, B0 RRRRRRTRG oL G BT BRRG ol RRT 25680 100% ot e
chiakasdgd I tEQgCHDM (Tdbld AehdBY. WaLlE 81 OBt Rer3 G e twice with
tgagttgcat 4620 ctgtccggca aactccattg at ggcaggcc
thetnaf ?jﬁagé\ﬂ?\’/&’cla YC”} ]@ﬁd?éb’tlﬂeﬁdaw\d bebnensadwdaners o H7 AIV. All
: ; ag, ttaagetcc

R e e Ao A Bl ho BRI When
cldlenggigwitly velsDAG 4 86%0 4800/ /§3eaitigadcH2ahd POV Bnmunized chickens

i1 t tctat t tctgt 4860 .
WS st By B980T A RS0y A e e aeriei ot vage matod shickens were
PRI GE HPIIAD7 ViEhS, %999&&6223%&‘9\? gg%%ﬁ&?&ﬁ&egg%ere protected from

ag& ccgca_gctctgatac aagccaaaca aaat gct gec
HE cdtuscBy acnirashd§aYpagicit gt shagrinfwtmidinlsaligcwhépdallenged

AR A b g oD PR R o Pl Baggmncst response

cvidgttas agga faldlo @ac§Gise iR FR &t (& the fRAPEARRD challdBe virus except for
tht@gfgrtggt agag ctcaacctgt acctaaccga attgactaca gtattcggac

aauvaersinghe shaanbAJdt/ virussheBenge areprwhich bad no serological

egg&@g%?BQﬁgﬂﬂ%&%&gctg gt gggaat at 5280 ggattactta

ttgactaagt “taggtat agg gaacaat caa ctcagctcat taatcggtag

5340 cggcttaatc accggtaacc ctattctata cgactcacag

act caactct tgggtataca 5400 ggtaactcta ccttcagtcg

ggaacct aaa taatatgcgt gccacctact tggaaacctt 5460

at ccgt aagc acaaccaggg gatttgcctc ggcacttgtc ccaaaagtgg

t gacacaggt 5520 cggttctgtg atagaagaac ttgacacctc

atactgtata gaaactgact tagatttata 5580 ttgtacaaga

at agtaacgt tccctatgtc ccctggtatt tactcctgct tgagcggcaa

5640 tacatcggcc tgtatgtact caaagaccga aggcgcactt

actacaccat atatgactat 5700 caaaggctca gtcatcgcta

act gcaagat gacaacatgt agatgtgtaa accccccggg 5760

tat cat atcg caaaact at g gagaagccgt gtctctaata gataaacaat

catgcaatgt 5820 tttatcctta ggcgggataa ctttaaggct

cagtggggaa ttcgatgtaa cttatcagaa 5880 gaatatctca

at acaagatt ctcaagtaat aataacaggc aatcttgata tctcaactga

5940 gcttgggaat gtcaacaact cgatcagtaa tgctttgaat

aagtt agagg aaagcaacag 6000 aaaactagac aaagtcaatg

t caaact gac cagcacatct gctctcatta cctatatcgt 6060

tttgactatc atatctcttg tttttggtat acttagcctg attctagcat

gctacctaat 6120 gt acaagcaa aaggcgcaac aaaagacctt

attatggctt gggaataata ccctagatca 6180 gat gagagcc

act acaaaaa tgtgaacaca gat gaggaac gaaggtttcc ctaatagtaa

6240 tttgtgtgaa agttctggta gtctgtcagt tcggagagtt

aagaaaaaac taccggttgt 6300 agat gaccaa aggacgat at

acgggt agaa cggtaagaga ggccgcccct caattgcgag 6360

ccagacttca caacctccgt tctaccgctt caccgacaac agtcctcaat

cat ggaccgc 6420 gccgttagcc aagttgcgtt agagaat gat

gaaagagagg caaaaaatac atggcgcttg 6480 atattccgga

ttgcaatctt attcttaaca gtagtgacct tggctatatc tgtagcctcc

6540 cttttatata gcatgggggc tagcacacct agcgatcttg

t aggcat acc gactaggatt 6600 td bgggcag aagaaaagat

tacatctaca cttggttcca atcaagatgt agtagatagg 6660

at at at aagc aagtggccct tgagtctcca ttggcattgt taaatactga

gaccacaatt 6720 atgaacgcaa taacatctct ctcttatcag
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cagtatttag cacttggtgt gctccggaca tctgcaacag ggagggtatt
cttttctact 7080 ctgcgttcca tcaacctgga cgacacccaa
W(aaﬂoc/ggﬁagt cttgcagtgt gagtgcaact 7140 cccct ggeReT/UusS2006/045859

o S oA AP R o

nnnnnnnnn u.Lu. eacqg 726012 i f.cacaac
att;\yaiégﬁ’ﬁg}r@%tgggtcg ccaactrf‘i%%énaggagt adgg 7320 NDV

ggt ggatctt ttattgacdg chcgtég{ﬁ%gnttctcagt ct acggaggatt

! ¢CcCagtlg raca agggaaa
tat gtgata acaagclggta caatg?ﬁbzgﬂ7440 ~4940120. TX‘}'O/IO(49)

INDOCEZgadhimageldagact a ccagatymgeoyat ggccaggt cttcgbabem)

W?Rnn tttggtggga aacgcataca gcdggctatc
DY/ Eiaar dimeng f2cadc atccttgélé)éb3)7560 gaggacccgg 9/10(56)

A At NN~ A A

ggy %[&]‘tl gﬁ&w:(?%ﬂc T acagt C%aq@ tcatggggoc bgaa&wrﬁg(i)

cacaq ‘fagggacatc cttg t at/cagcgag

pygncabcat a cttctctcgec 7680 gagigattat atdctatgacip/10(34)
ra-ctcttcatag tccttataca 7740

PG gcct tcact cggée aggt athﬂQg ccttgccagg cttcaydadg)

Sk Caac 7800 tTygtygtygtta—t gtctatagagateea o710
atcccctaa tcttctatag aaaccacact 7860 ttgcgagggg

tagcacatc ccgcagtcgc at aact cgagd

Shahi2Xjggac aatgcttgat ggt gaaqapw caagacttaa ccctgcghgt
——7—929—94;agi_au_cg_a

gagttcaagI cagcatcaaa 7980 gcagcat aca caacat caac
Tablgt4RB t aalllfiegoloer afj€hickans hugamizedavitly Chimefio Miruses After
agcat t gct §haHenget (34 Dnys posiothadlengggagaat t ca gaat cgt ccc

gt t aChainet GRLPO gagal Chaldéngadgatigacgd gotAIRgAPaa NDV

gccaggtctg gctagttgap tcaactdtga 816Q aagagttgga )
rﬁ’«’i‘”ﬁ@fét caa@@Hget aaaccgaantigen

t tgtatcacct a iYS ct
r@g@ﬁg@@%@w dct cgé(NtQV cdat lﬁ/l:@cc ag9ﬂ@é@ac 10/10(416)

r@gw p i ér%tﬁajég%(g;a ggg&]ac gt 37‘1 cagt g?&%@\‘)élgﬂo 9/9(37)

NDVAPeabinatATG bXat g ghaaat gat gy/e@agdt ag 9@@&1@5990 Dagf/10(315)
tcctga.-8400_aagggcagag catcagattg tcctaccaga

3&%@5@%@&7@ a¥cat HBéﬂYaclgc 8719460 c a%&i@t C 8/8(30)

plggyo ccgggt g;; ; dg;’::ggcgw aai’ég%ggadaég?g’é%%*é? e 0(254)

pND¥gext ct ¢ ct gat act ga gpAPvgagagiigat 4 aaacgiggoaa NA

gggcagtaca ccaaactctt aaccacgatt ccagaataac 8640
S]&‘?@@a?éfactc caccccagg't gNﬂ\égclagﬁ/lﬁct qgct advAat t gapggt cc NA

Aa-o-crat A~~~

S22 { eac_aacacoaga ArObGoasce D760 ot t claaagg 03

ct gt gt acgc at at agagaa gaaact gctg gggtcatctt ggtctaacaa

SE&20stbhleakewCatutLAgaggagt tcagcageat tcgtacggat
HPAYRS AVhGhad bl ZRHENGS §ugaaat ggt cc acagccaagt

HI {968 9 Qscstho%aats ﬂhﬁ%@lao gaLee %gg I-g X g{tc mz? ]{’%{ é)é glalckens
vatc?ﬁigt% d? §{%§%{j§°0a % gEEItEgt tLg?
gr%g Jaga? PRt ct t acc

gredgyi aﬁ?lge ¢fg pathdderd Sae¢§eity: Avian
E%a@a stie %@c&a@gawg@@c&r et dadgaBAs H3: 8203 8208
(ZQQ@Q&@&QH@W@@h@r refpr@Qein tigenjiyetya at agacgcet c
t ggcaaaaga cttgggtaat caagtctacg atgttgtatc 9240
act daf ggaaeiyalentsgcat acggagct gt ccagct actc gagecgt cag

attt Lt.tc at., acct
O 2 g e e EAORERY G Bl bR d0W D AR e Bpeciti
engmdgaatts: d@chbétbtvhﬁhgﬁe m&tnae@ hadihgle ﬁlﬁlshﬁﬁ@ﬂsg)fgﬁdﬁ/ﬂﬂ@l%ﬁects of
9420 tc(? g gagat tgtgcctgtt gcgtctgtg
th@ﬁ}vgla ﬁg@{l@ e uiya t@@@pg@ @%@Wga@g&glthm the scope of
t
a8, ST AL SR AR ARRAT . LARAIN, 19R:dlRi 0 thasgshown
acagaaagaa 9600 gaat gcaggt gtgtggccgc gagtcaaagt
ggat acaat a t at gggaagg tcattgég%a 9660 act acat gca
gattcagcag agatttcaca cgatatcatg ttgagagagt ataagagttt
9720 atctgcactt gaatttgagc catgtataga atacgaccct
gt cact aacc tgagcat gtt 9780 cct aaaagac aaggcaatcg




ggcggaaggg atcctagccg atcagattgc acctttcttt cagggaaatg
gagtcattca 10140 ggatagcata tccttgacca agagtat gct
waomgataenyt caactgtctt ttaacagcaa 10200 t aagaaRChUS2006/045859

TN R R ER T

deseeiptige arbakondehdhe Hrabiddt0 SudRhidddRAAoAPeE RYBERA to fall within the
tcaaattgtt cgctcatgcc atcaatcagt tgatgggcct 10380

seape ok therappended gdgiii§ga tt cacct aag act gat ggac act acgat gt
ggag tLLe : .g.accctact ga .
S e et e A bbfabn EAERTRRN GRS BRI oeircomtents
agtleaglyjoaapgagddygtietence aag gt fréschogspligadgcinttadigaaiamds for all
10560 gatctcaatt gctgcaatcc aacttgctgc agctagatcg
PURPESt cgt g ttgectgtat 10620 ggt acagggt gat aat caag
t aat agcagt aacgagagag gt aagatcag atgactctcc 10680
ggagat ggtg ttgacacagt tgcatcaagc cagtgataat ttcttcaagg
aattaatcca 10740 tgtcaatcat ttgattggcc ataatttgaa
ggat cgt gaa accat caggt cagacacatt 10800 cttcatatac
agcaaacgaa tcttcaaaga tggagcaatc ctcagtcaag tcctcaaaaa
10860 ttcatctaaa ttagtgctag tgtcaggtga tctcagtgaa
aacaccgtaa tgtcctgtgc 10920 caacattgcc tctactgtag
cacggct atg cgagaacggg cttcccaaag acttctgtta 10980
ctatttaaac tatataatga gttgtgtgca gacatacttt gactctgagt
tctccatcac 11040 caacaattcg caccccgatc ttaatcagtc
gtggattgag gacatctctt ttgtgcactc 11100 atatgttctg
actcctgccc aattaggggg actgagtaac cttcaatact caaggctcta
11160 cactagaaat atcggtgacc cggggactac tgcttttgca
gagat caagc gactagaagc 11220~4940120. TXT agt gggacta
ctgagtccta acattatgac taatatctta actaggccgc ctgggaatgg
11280 agattgggcc agtctgtgca acgacccata ctctttcaat
tttgagactg ttgcaagccc 11340 aaatattgtt cttaagaaac
at acgcaaag agtcctattt gaaacttgtt caaatccctt 11400
attgtctgga gtgcacacag aggat aat ga ggcagaagag aaggcattgg
ctgaattctt 11460 gcttaatcaa gaggtgattc atccccgcgt
tgcgcat gcc at cat ggagg caagctctgt 11520 aggt aggaga
aagcaaattc aagggcttgt tgacacaaca aacactgtaa ttaagattgc
11580 gcttactagg aggccattag gcat caagag gctgat gcgg
atagtcaatt attctagcat 11640 gcatgcaatg ctgtttagag
acgatgtttt ttcctctagt agatccaacc accccttagt 11700
ctcttctaat atgtgttctc tgacactggc agactatgca cggaat agaa
gctggtcacc 11760 tttgacggga ggcaggaaaa tactgggt gt
at ctaatcct gatacgatag aactcgtaga 11820 gggtgagatt
cttagtgtaa gcggagggtg tacaagat gt gacagcggag atgaacaatt
11880 tacttggttc catcttccaa gcaatataga attgaccgat
gacaccagca agaatcctcc 11940 gat gagggta ccatatctcg
ggt caaagac acaggagagg agagctgcct cacttgcgaa 12000
aat agctcat atgtcgccac atgtgaaggc tgccctaagg gcatcatccg
tgttgatctg 12060 ggcttat ggg gat aat gaag taaattggac
tgctgctctc acgattgcaa aatctcggtg 12120 taat gt aaac
ttagagtatc ttcggttact gtccccttta cccacggctg ggaatcttca
12180 acat agacta gatgatggta taactcagat gacattcacc
cctgcatctc tctacaggtg 12240 tcaccttaca ttcacatatc
caatgattct caaaggctgt tcactgaaga aggagtcaaa 12300
gaggggaatg tggtttacca acagagtcat gctcttgggt ttatctctaa
tcgaatcgat 12360 ctttccaatg acaacaacca gaacat atga
t gagat caca ctgcacctac atagtaaatt 12420 tagttgctgt
at cagggaag cacctgttgc ggttcctttc gagctacttg gggtggcacc
12480 ggaactgagg acagtgacct caaataagtt tatgtatgat
cctagccctg tatcggaggg 12540 agactttgcg agacttgact
tagctatctt caagagttat gagcttaatc tggagtcata 12600
tcccacgata gagctaatga acattctttc aatatccagc gggaagttga
ttggccagtc 12660 tgtggtttct tatgatgaag atacctccat
aaagaat gat gccataatag tgtatgdB3a 12720 tacccgaaat
t ggat cagt g aagctcagaa ttcagatgtg gtccgcctat ttgaatatgc
12780 agcacttgaa gtgctcctcc accgttctta ccaactct at
tacct gagag taagaggcct 12840 agacaatatt gtcttatata
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ccggttatgc tgtctgtaca cggtactctt tgctacaaca agagaaatcc
cgaaaat aag 13200 aggcttaact gcagaagaga aatgttcaat
w@etcacssgng tatttactgt cggatgctgt 13260 gaaacCBCT/HS2006/045859
cttagccccg atcaagtgag ctctatcatg tctcctaaca taattacatt
V%ﬂé%D t.Ctgtactaca tgtctcggaa gagcctcaat
m%a 13380 cagggat act atcctggcgt
tgitgttccc ccaagagcca.ttattagagt tccett gt 13440
1y AR BRHERES s e arerkasst dplnza xr Ay
C addghiehO&iR0dia @theag@ahidagpfusioh $aabiaCinowiial 8RAYA (Pen reading
tgacgcattc_acacttagtc agattcatcc 13560 tgaactcaca '

t ciremaanedifigd sy iuhte nucketidesgneodingtheNA getodemgiagge teplaced

1 . tcet . . gt cccat ct . .
e L R R R L 1 S
ccddeat athért thggiifiyeagghatay agdoeeios the MN-gagimk, sb3fChe
tg%%Eaapggrcgé taccac atgaaactat ctattacaat acgctctttt

c AR YAYKtsy RRIRHLIS CERIGSEA 4BY HcatroTated e g gdumeric avian
cepfacdfagukttttgaatt cggttgttta 13860 taggaatcta
caggcggagg taacatgcaa ggatggattt gtccaagagt tccgtccatt
13920 at ggagagaa aat acagagg aaagtgacct gacct cagat

aa agt t.agattac.13980 atctgcagfa Ggcctacagat
P i AR S camE s POkt JuderAg L HA
Ot egarhiCaRoAAE biRAl8HludhBdasibA gfotdiAl iR aHiER telifA Ghaftcaing

ccatgcattc 14100 tgtaagggag ggcggggtag taatcatcaa
agryne raedifedisa thghthe naeleaiddasteoeoding B HA refotomeiy are replaced

a - ttc aagga tatattctct .ctaatggtta
A g ol e P AR e P OB R GOt or
atgoigfactioss deggostbeaben RSzt theds bdibAeddsit addteBinus, so that
tqg gat gC¢ aaagactctg gtgcagcggc acggtacgct 14340 =
ct 8 ENASHUHIHE SR QLPIRTaIR Beexbrested and deporparaied irte theeigeric
99R29Cahetn 24400 gacagacatc ctatccagtc ctttaccaag

attaat aaag tacttgagga agaatattga 14460 cactgcgctg

att gaagccg ggggacagcc cgtccgtcca ttttgtgcgg aaagtttggt

o R ARSI SRR, fruensa vis
t qeaagshes, aaehdgt ¢ gctgacacag tatttctatt 14640

taccccttac aatctctcta ctgacgggaa aaagaggaca tcacttaaac
agt gcacgag 14700 acagatccta gaggttacaa tactaggtct

14760 . .
ot gt SLRRR-LRGaNETELF: BRRLEPSEIR kil Rt il uipn protein
14540 atacttgaag catagtacct gccctaaata tttgaaggct

gtcctaggta ttaccaaact 14880 caaagaaatg tttacagaca
cttctgtact gtacttgact cgtgctcaac aaaaattcta 14940

C ] t.
CIbgasanct BLRRARRY BrSMGRERS Ll Rah ASEh O aRL
t twhith dgomckatidgteatoding tigtHegapputiait dcaddahtain de@€flaced by
tg{tggﬁ aa aagttgaact ct%actcctt aggact.cgaa_ ttcgaactca
adt’§ I&S&ni b 2R £tqdorman Of g P Yegiva@atigeh efandpicgtious agent
A ARG 1688 Melt SPnchaRALTIhd @14l t ttggt 15186
<210> 11 <211> 10 <212> PRT"<213> Artiticial Sequence
<220> <223> a consensus sequence based on avi rul ent

avi ins HOf infl uenza.A i .n.the region

o B Bt hometERR i LDl Abic il B8R Frorepspd and
ArigcdrportitedVifto Aiddchivn@rib M diak HEluhgh Wusy 1 5 10 <210> 12
<211> 6 <212> PRT <213> Artificial sequence <220>

4. A chimeric avian influenza virus, comprising a packaged bicistronic influenza virus

NA segment, comprising:
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<223> altered consensus sequence based on avi rulent
avian strains of i nfl uenza A H5 i n the region
wo poveto4d2| y before the HA cl eavage site <400>PARUSMN6/045859

CAb St e il e dg i Bnva eemimiinse

sestuRRfandased on avirulent avian , strains of
influenza A H5 in the region i Mmediately before the HA
cl eavage site <400> 13 cct caa aga gag aga aga aga aaa

A BH-o92oiE g Tdin Y Roolfe SaBlitpidy e b hSicin, in
Arwhith tied ralcledeiderrsneeding An et Zddini da s eReiomsais @ﬁl@ﬂg@qd by
basef on avirulent avian strains of influenza A in

t HEcleeleTencating pacePjoBaingta prsects %mism@%@ inierctiOfr agent
D R R AR U L LA S

<213> Artificial sequence <220> <223> altered

cons u equence based, on avi  rulent aviagn strains

of™ ‘fﬁ%&i‘hﬁ’ﬁqmﬁ%@ DFpremdast ARh e e BioMY afsepgressed and

thﬁc&l@oﬁt&qm%e ShihRricA9Mn iduchsd vie@2 aga gag acg aga

gga 21 Pro Gn Arg Gu Thr Arg Ay 1 5 <210> 16 <211>

7 <212> PRT <213> Artificial Sequence <220> <223>
ce_based on avirule

ST EOTR RERAiGyR QAL PR e kst DB A R
cl egvagieensbdiflg s480ramlA dNeCusbn prtéin Gnlvihidithe NIA oY reading
frame is modified so that the nucleotides encoding the NA ectodomain are replaced
by nucleotides encoding an ectodomain of an HN antigen of NDV, so that the
neuraminidase fusion protein is expressed and incorporated into the chimeric avian

influenza virus.

6. The chimeric avian influenza virus of claim 1, 2, 3, 4 or 5 which comprises a
packaged NS1 gene segment encoding a modified NS1 protein that reduces the
cellular interferon antagonist activity of the virus.

7. The chimeric avian influenza virus of claim 1, 4 or 5 which comprises an HA
segment having an open reading frame modified to remove the hemagglutinin

polybasic cleavage site.

8. The chimeric avian influenza virus of claim 3, in which the first open reading frame

is modified to remove the hemagglutinin polybasic cleavage site.
9. A recombinant DNA molecule encoding the NA segment of claim 1, 4 or 5.
10. A recombinant DNA molecule encoding the HA segment of claim 2 or 3.

11. A method for producing an immunogenic formulation, the method comprising:
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1 5 <210> 17 <211> 21 <212> DNA <213> Artifici al
Sequence <220> <223> further altered DNA consensus
W@ egaemnmse2 based on avirul ent avian strains of POf/USENEO45859

A k6 ok Rt e regien., yedi ately before the HA cl eavage
£ Ui R BRI o BB et el & AR DS £ 5 than
<21lemBfonaddeg 2 <213> Arti fi ci al sequence <220>
<223> "gene en sequence engi neered to the genes

which were inserted into the NDV as an

e it | s <400> 18~4940120. TXT
t&ggggﬂgg;%égg%{y%@stﬂb 10 <212> DNA <213>
Artificial Sequence <220> <223> "gene start" sequeﬂce

engj neered to the genes ywhich were inserted into the
NDXPSIEARe Wiy 15 Folfa 19 i GREHauARTes aud gpder pofficient conditions
a : 1> 4 1< < > . .
AErEre A et okl SAoR e B PR b fosvitable for
prisd i en sumydegeaiofoprEdR)n.of the H5 HA gene <400> 20
cggctagctt agaaaaaat a cggt agaagt gaaactagtc cgccaccatg
gaaagaatag 60 tgattgcctt tgca 74 <210> 21 <211> 33

1224 2rethdVor dlodacifk tah fiingivab g PO RRRERIOR A0 m%@f%%%oﬁgﬁsing:
primer used to produce ectodomain (ECTO of the HA

gene <400> 21 cggttaacct gataagcccc cattgattct aat 33
<2(gtpﬁrogggating the chimeric avian influenza virus of claim 1, 2, 3, 4 or 5 in a cell

line that is susceptible to an avian influenza virus infection; and
(b) collecting the progeny virus,

wherein the virus is grown to sufficient quantities and under sufficient conditions
that the virus is free from contamination, such that the progeny virus is suitable for

for use in an immunogenic formulation.

13. An attenuated chimeric influenza virus, comprising a packaged influenza virus NA
segment encoding a neuraminidase fusion protein, in which the NA open reading
frame is modified so that the nucleotides encoding the NA ectodomain are replaced
by nucleotides encoding an ectodomain of a neuraminidase antigen of an infectious
agent other than influenza that is anchored by the N-terminus, so that the
neuraminidase fusion protein is expressed and incorporated into the attenuated

chimeric avian influenza virus.

14. An attenuated chimeric influenza virus, comprising a packaged influenza virus HA
segment encoding a hemagglutinin fusion protein, in which the HA open reading
frame is modified so that the nucleotides encoding the HA ectodomain are replaced
by nucleotides encoding an ectodomain of a receptor binding/fusogenic antigen of
an infectious agent other than influenza that is anchored by the C-terminus, so that
the hemagglutinin fusion protein is expressed and incorporated into the attenuated

chimeric influenza virus.
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<211> 32 <212> DNA <213> Artificial Sequence <220>

<223> PCR priner used to anplify TM and CT of the NDV
wWo2@e0648620100> 22 cggttaacct cattacctat atcgtttPQHUSI008@45859
<210> 23 <211> 46 <212> DNA <213> Artificial Sequence
<220> <223> PCR priner used to anplify TM and CT of

lﬁhmu%lﬁt&l%ﬁnﬁ@%a@&fﬁg%%ﬁﬁa&) ﬂ%“é #kaged bicistronic
cacatttttg tagtggctct catctg 46 <2f%§ 2 4%401 O TXT

<2ipfluerwg vams PHA ppgmend, i@mpaistiigf i ci al  Sequence <220>
<223> forward prinmer F2aa-1(+) used to generate
r NDV/ F2aa <400> 24 ggatcccggt tggcgccctc cagg 24 <210>

25(ay 2%ik3t opBn ritidiy fi¥Ae thal Sicofed dd AvGArRiInfIDERMASRER gFRARM protein,
<223> reverse prinmer F2aa-1(-) used to generate

F2aa <400> 25 aaggcgcctc tgtctccgcc ctccagat gt
agtcacag 38 <210> 26 <211> 37 <212> DNA <213>
Artificial sequence <220> <223> forward pri nmer
F2(dva~a2€¢e|€)ndwpeni re¢adingeinenathat eméﬁmmﬂlﬁmlﬁﬁmon protein, in

AR IR o heauian s honn cezopisced by
<2@@reoligYEERBdiRE 4 ?&eﬁ?&ﬁta@ﬁm ¢ atiR&d ohO e HIENR AL ecto%o%lam ofa

r NDV/ F2aa <400> 27 ccatattccc accagct aga t gt
2gpratestive gfigen oPan infpctiony agennothief than aiﬂleaqajemfan antigen

associated with a disease that is anchored by the C-terminus,

so that both the influenza hemagglutinin and the fusion protein are expressed and

incorporated into the attenuated chimeric influenza virus.

16. An attenuated chimeric influenza virus, comprising a packaged bicistronic influenza

virus NA segment, comprising:

(a) afirst open reading frame that encodes an avian influenza neuraminidase

protein, and

(b) a second open reading frame that encodes a neuraminidase fusion protein, in
which the nucleotides encoding the neuraminidase ectodomain are replaced by
nucleotides encoding a protein containing at least one epitope of an ectodomain of a
protective antigen of an infectious agent other than influenza or of an antigen

associated with a disease that is anchored by the N-terminus,

so that both the influenza neuraminidase and the fusion protein are expressed and

incorporated into the attenuated chimeric influenza virus.
17. The attenuated chimeric influenza virus of claim 13, 14, 15 or 16 which comprises a

packaged NS1 gene segment encoding a modified NS1 protein that reduces the

cellular interferon antagonist activity of the virus.
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<220> <223> forward priner F3aa-1(+) used to generate
r NDV/ F3aa <400> 28 ggatcccggt tggcgccctc cagg 24 <210>
WQ200z2448p2 38 <212> DNA <213> Artificial SequenP€I/US2006/045859

s QL T2t d> reverse priner F3aa-1(-) used
AR AR S e GRRSL BUR 3uBln T IRt bt en HA
ct egagat IgivirgOArCeea geatitn < #4:0e miRifiedkd TerddvetRe BemBNutinin
<213> Artificial sequence <220> <223> forward priner
F3%F§Yl?(slp)01‘i?§’éae $1#- generat e r NDV/ F3aa <400> 30

ggcggagaca gaggcgcttt ataggcgcca ttattgg 37 <210> 31
<211> 24 <212> DNA <213> Artificial Sequence <220>

127 Pigatreauated ehiprerindufluedaavidis Of deirdl , in garRAres gzst o%elnoreading
r NDV/ F3aa <400> 31 ccatattccc accagctaga ttgt 1 < >

PG 3B 0 b s oA e HEs BR i R OB ARS 22205
<223> HpaNDV F(TM+CYTO) P priner used to generate

chi meri ¢ H7HA gene <400> 32 cggttaacct cattacctat

201 4 groomhiang Dl\gag mofergle @Roding the NA se@nont diAimABIr 16.
Artificial Sequence <220> <223> SacNheNDVF( TMCYTO M
primer used to generate chineric H7/HA gene <400> 33

2t.04 agoibitang DNYY Gol@uileCanoadihg tHedTh 3ot aaatoFclSatiat e 146
<210> 34 <211> 42 <212> DNA <213> Artificial Sequence

<220>
22. A method for producing an immunogenic formulation, the method comprising;

(2) propagating the attenuated chimeric influenza virus of claim 13, 14, 15 or 16 in

an embryonated egg; and

(b) collecting the progeny virus,

wherein the virus is grown to sufficient quantities and under sufficient conditions
that the virus is free from contamination, such that the progeny virus is suitable for
for use in an immunogenic formulation.

23. A method for producing an immunogenic formulation, the method comprising:

(a) propagating the attenuated chimeric influenza virus of claim 13, 14, 15 or 16 in a

cell line that is susceptible to an attenuated influenza virus infection; and
(b) collecting the progeny virus,

wherein the virus is grown to sufficient quantities and under sufficient conditions
that the virus is free from contamination, such that the progeny virus is suitable for

for use in an immunogenic formulation.

24. A chimeric NDV, comprising a packaged genome comprising a nucleotide sequence

encoding an F-fusion protein having the transmembrane and cytoplasmic domains of
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<223> SpeH7(ecto)P primer used to generate chineric
H7HA gene <400> 34 cgact agtcc gccaccat ga acact caaat
W(Deaog/gwt)zc at 42~4940120. TXT <210> 35 <211> 3BCHPRIDHG6/045859

P T I i
S S R e e S
c glj'edtme agent btheg thandND ¥ot af bic a&igen assmciaBdl \mﬂi@dlsaﬁe that is
<211> 5 1 DNA <21 Sequence . <22
<5ap0ne it e CafempiR: h L0 Ces @RS S vRO) OISR dpcessed and

<fHiBrmodhedihéaRldhAfeAPRAJAt acg ggt agaacac tagtccgceca
ccatggtcag ct 52

25. The chimeric NDV of claim 24 in which the genome comprises a nucleotide

sequence encoding an F protein, so that the F protein is expressed and incorporated

into the chimeric NDV.

26. The chimeric NDV of claim 24 in which the nucleotide sequence encoding the F-
fusion protein replaces the nucleotide sequence encoding the NDV F protein and the

F-fusion protein supplies the function of the F protein.

27. A chimeric NDV, comprising a packaged genome comprising a nucleotide sequence
encoding an HN-fusion protein having the transmembrane and cytoplasmic domains
of an HN protein and at least one epitope of an ectodomain of a protective antigen of
an infectious agent other than NDV or of an antigen associated with a disease that is
anchored by the N-terminus, so that the HN protein-fusion protein is expressed and

incorporated into the chimeric NDV.

28. The chimeric NDV of claim 27 in which the genome comprises a nucleotide
sequence encoding an HN protein, so that the HN protein is expressed and
incorporated into the chimeric NDV.

29. The chimeric NDV of claim 27 in which the nucleotide sequence encoding the HN-
fusion protein replaces the nucleotide sequence encoding the NDV HN protein and
the F-fusion protein supplies the function of the HN protein.

30. A method for producing an immunogenic formulation, the method comprising:

(a) propagating the chimeric NDV of any one of claims 24-29 in an embryonated

egg; and

(b) collecting the progeny virus,
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WO 2007/064802 PCT/US2006/045859
“Whetehilig Hirusis Brati toisufficient quantities and under sufficient conditions
that the virus is free from contamination, such that the progeny virus is suitable for

for use in an immunogenic formulation.
31. A method for producing an immunogenic formulation, the method comprising:

(a) propagating the chimeric NDV of any one of claims 24-29 in a cell line that is

susceptible to an NDV infection; and
(b) collecting the progeny virus,

wherein the virus is grown to sufficient quantities and under sufficient conditions
that the virus is free from contamination, such that the progeny virus is suitable for

formulation into an immunogenic formulation.

32. A method of inducing an immune response to two infectious agents in an avian, the
method comprising administering the chimeric virus of claim 1, 2, 3, 4, 5, 13, 14, 15,
16, 24, 25, 26, 27, 28, or 29.

33. A method of inducing an immune response to two infectious agents in a human, the
method comprising administering the chimeric virus of claim 13, 14, 16, 24, 25, 26, 27,
28, or 29. |
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