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At the 3’- and 5’-genomic termini all of the MV virus genomes have a short non-
transcribed region called “leader” (about 40-50 nt) and “trailer” (about 20-600 nt),
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other H subtypes. Normally, influenza virus replication is restricted to the lungs because
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(ILTV) (Luschow et al., Vaccine 19, 4249-59, 2001 ) ,
Ri nderpest virus (Walsh et al., J. Virol. 74,
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se@msttb®epame HEHIRIGRctIRA ¢eFlbMPoftvatiolaidfiGerzh MRSEY Hilve been
arf'éWzB? |ﬁ\%$§|sc6\)%ré’odfﬂb{ bﬁﬂoqénﬁbest&ﬂﬁ ({}91 a?:‘??%ﬁ@f&ﬁ of 8£sué Bfino
%‘gq%’dﬁf@é ‘PHE? cleavageligniSAaae BYala AR é%ﬁf\‘??r%& 3 437
1996 n8teentid ugeEEY irdegiu @h8.e1-2Ari S99ekKawankaaindWelsdeuences
ProeNamAzanSdAYEAa8531988.)gi ven in Wel an, (Curr. Top.

Mcrg e%egaallyf {hlgrﬂr'@?y %athg eﬁlc \ﬁIJUSéS %'%11"&) ?I)It in ;Q‘?%S%he

seq erized

PreisaifshthabHuld RePredg e Ry an 'WUE’JEH vaceingas f ound t hat
par tidovwdver, h/ehecndtjesegtysfeﬂqofmnctemﬁsomaalsswromrtsh|keftheblaA|pmoteins

of AP RAICYS5 influenza, that have a basic stretch of amino acids in their
sequence, were inserted into a mononegavirales vector, certain problems were
encountered.

First the gene sequence seemed instable to a certain extend. After several egg
passages of an NDV vector in which an H5 gene had been inserted (NDVH5),
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such as present adjacent to the cleavage site of the

HA protein of pathogenic H5 type avian influenza
woR00ad0478esenbl e the GE sequence recogni zed byPCTEP2007/052429

pol ymer ases of the nononegaviral es vector as a GE

sequence. This may |lead to reduced |levels of protein
SP@Q&”@%‘& BHageng ‘Pﬁ?“frﬁf’ withigr{ge Ha'iS Pf)ihélgﬁ*”e\ﬁﬁﬂwcﬁ&?md'”g the
basfcfs&lcettcmdfenarﬁcﬁa@as:y of a vacci ne based on such a

vect or. is an object of this invention to prow de a

InggAAR SFF% oY sdustiSe o M b RS aBed s Ug& to
cogigiiea isageance dhat i [GCOUEZesEMCAEI0NPNEgRYINyE2s B0eVe £ud (GE)

seg0ehcz. AhloabrvisnosisG R Bequeticeaie thanohegevreles ¢ givert inalthelan,
C%ﬁ' ‘T’Bﬂ) N@iciMioY IHRin¥E el 61- 1T@920@ﬁ?5r?|@tGE Qé’cﬁf%@éssfopave

mﬁﬂ%ﬂ%ﬂ%?%ﬁ“@?@‘ﬁﬁé v anseed seaiael 00w o

present invention provides a nethod to produce a
It was bt e ald BOIhe Gaving db@serick forsa MRAEHOS! Jagickdfihd gcias)

s&ﬂ%‘p‘re%ﬂ &Jéc?%?ﬁFo[ﬂhBtdegO V\?’é‘ ife é‘f‘?ﬁ@ﬁkﬁir&gmaof bA358Ac Hs

ene 0]

%mﬁﬁngwaggvﬁ?%mblsé% Gpeep Crsd W and a
pqmavmssesedﬁhwwon@wwalaas eecton asus Cherequenng. (EE)May lead to
re8GsHIa8 s ofcﬁiatreﬁﬁé@"réséﬁﬂ dftthd faptengheprbRire WiithdRAEaffect the
efﬁ(t%%g %% <fe d%n@h%ﬁ%l\fé | ch pr otein contains a

Str

east tnree Basn c am no acids, said
stretch consisting of Arginine (Arg) and/or Lysine
It i§ lay Lpjecedfituis pwertiod te provide @irecpratindné B vioe eedtysthatedisplays a
h.gm refabressnchﬂem of @9@&%&%@5@ B¢ 8 iqbigh Bend REEE@NNBEMEgdrdme

of%ne \?e% o‘?gln{ r{%l/'lo?rha%ghl\éavys én i reag Oad ﬁ]%ﬁ{nﬁgémg & ﬁaah eX|s‘rﬁng MV

e recog
W%%N?ﬁ%ﬁase of the nononegaV|raIes virus as a gene end
(GE) sequence. A sequence that can be recognized by

THReddnk ﬁberﬂ@rls)h%é ﬁ)%ﬁd Hat IHSRRLALSANT B £fecknbihan@s a
uence ence that woul d enconpass

M e R S A G S 0EE s har ed by most G

sequences of nononegaviral es, nanely a/uCUUU (in the
Theagrasént tnveeieeprowties d methddie myeneeiresembiaafitivMortonegavirales

vn”Q @Qaggﬁé/rbB an & t?ongpﬁériéﬁﬁﬁtls&qnﬁt%lo&ﬁ)ﬁ%}ﬁg L§YRigh d Jﬁ'es
orpLiveY Ksstivilhan dptinent Mopgtiesi e Wrisr NG T4ttt Sgfence
anfa tieivegligRm I\(Ivmeaﬁw@tlesarir.usmpe and (@) saqoengey characterized in
theptas T dreign igbee %U‘eﬁﬂ@ eneRekiasgre@din) wiltel pasteinscontains a stretch of
at?@ér%gfﬂ%%ka osa%llﬁe %a\’gfr&gh bénélgiﬁg%iﬁfﬂmlﬁ? ’;ﬂ fﬁncf/&r
'-y§ E}‘?gée%!ﬂsda tﬁ?&talﬁlé”%ﬂé?aa%f’@? H%EP pyheseia fhepuapogle
seadermerré thebrelge genaisstlasikd in puch ¥ wey drat #cloes dotapntain a
sdg0endentgdanase r&ﬁ@dhlz’bd% thE Ya HoFNitPase dTalie PROABNedaIrAIES
vﬁ:g%s%ﬁ%ng%nﬁg&\’:‘?g (g] the foreign protein. There are
open

© the skilled person to achieve
this goal. A foreign sequence can be selected that, by
A paquenee thad sambée repoghiaech by thgudnateolyrhatase ahthbenononegavirales

virus as a gene end sequence is a sequence that would encompass the minimal
conserved sequence shared by most GE sequences of mononegavirales, namely
a/uCUUUU (in the negative sense, which is the genomic sense for a
mononegavirus). In a positive sense (CDNA level) this motive is /faGAAAA).

For the specific mononegavirales vector used the specific GE sequence known in the
art would apply (Whelan et al. supra). For NDV for example, the GE sequence listed
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recogni zed by the viral polynerase of the

nononegavirales virus as a gene end (GE) sequence. For
wex@anpbes2 when the forei gn gene sequence encodBST/BP2007/052429

viral protein, the foreign gene may be obtained froma

strain of the virus which nature, carries a gene
in ¥¥ehan isgar e dUpblue (-pepse: wm'%sﬁh?eg%m'%ae@@d%nce
mauesgavitales)contpas seasepoDbiAt lewed]), Be sagereceoldiiesdes
chfaha%tér%ﬁbg%rh@retdﬁ ARBEMRE refidRsNgAAARL Virus does)

However, Since chances are |ow that such a vari ant

gene sequence can be obtained forma wild type virus,
Injatveictor geearding éaithednvantian such %\Pﬁcﬁeﬂyﬁ@es@%é‘ﬁ @cayr Withia the
codmgeiegbergens theyfosdigrepdieiect ed nmut agenesis to alter the

sequence to such an extend that the potential GE

equence i | onger presen The resul t

TS AT ORI FBaaMR Paiskloy PrEd Vb ae e dfbanh Alpigion
smgemegcwng}@ﬁel@t&%m@ts by nptuse eep miucentamrmqeempectbm cginrpe
reBogHize@itiith@lirdipolyersaset dteembash syatinaleovies €Sa g&ii ¢hd (GE)
se E Cép ch consisting of Arginine (Arg) and/or LyS| ne

resi dues, and containing at |east one L
MESRBPIGn WHEM B1ed BRI IRNECEAL EIGE &8 %ﬁ,l%ﬁ%% pf‘H%‘(“he

fomﬂ grmerreaighPigied jrothe sivain af thgoirysrehisbebyhattifee carries a
g ABEAAY tHispRteiry bif WisictitheZodRIgee§ 6hceaftiés MGLendofpass a

pdftérh%}’\%%esg ﬁ‘éﬁce T/vpgnﬁslt V{‘eﬂﬁ%@&le I-Hﬂé? gF Etra% oF ﬁ']lg Vllrijls Id%es)

ne that nee especi al
the case where the foreign protein is the HA protein
Hofever,satdeapencas 418 lawvihahsuahfd veeianhganer sesjueneeycanebd dlgained

foﬁﬁétwngfty[ﬂa Widsd |t Is\Erefred & B0t ilg W@em(ﬂhé‘ﬂ)rég
gesﬁt rbgts‘ft ctgé u‘?%%%g%.@ i %Itﬁ??t‘?eegeqas entoas%cﬂ%n exte§1§ tl%t(%he

conpassi
Pqt%fﬁ@{Gﬂﬁeéée%'ﬁﬁoéﬁgéép@éﬁéct ed fromthe group
consi sting of Lysine (one letter code: K) and Arginine

Tl{eor@§ul icd Fe%BmBFPlgﬁt M&one‘@gﬁfza@é@wﬁ‘fs Je@t%?@vh@r"é?n ﬁl@%l@@h'b%ne

erECSa‘iF‘e%BreOt“?{?(W%'cgrPdo %S‘ncé’”?‘?érﬁ %ﬁtééqg'? %{ '%‘S{tﬂ‘ ‘??E’ Ykgnino
agdRksaifigietch gapsistingis§ Asginipa $A ) aﬂqi(o%llﬂ\@'@F(L(’?&RF@dW”d
coatehifiRE) leadivhe dlysine | wiigeforsign gémdheésesafot bastain esddguence that
ca‘ﬂcﬁeq%céd?ﬁeldcﬂ He WFQ IrddeCorth moﬂgne%%\/ §?ﬂ}éeé§°§§?ne

t St t
RS ce wg’iswstpaﬁé InyedpR afn°nmo aci ds_adj acent 1o

the cleavage sites in the HA proteins of pathogenic
Thdﬁdmnﬁ@fdreugmgéﬁe fhay ndiisl t6 bg @iodifadespryialn il tHéd @ase where

the %}Hl ?o?elh |§<§1e$ﬁ-§ﬁ%telr9 bf 5&%15 &9@95 v%ﬂ‘ﬁ%ﬁfeﬂ% %YLIQS' Fhec\y be

are ereas C enco
the pait Q ng éypgﬁ‘greég@ggenletseﬁ YeN9s £OGOF1BY, ﬁd;t tg—zﬁ;gtog at Ieast three
basgparainalakbigsi n t he codi ng sequence for the HA protein

of Hospathoeoedticaminbakidsd dafied %S\élnﬁé’rﬁ§§33|rfdhﬁ |Se€ thrgk
arﬁlgggggggelggt%?qﬂoprg hggf;o'.g:ac?ﬁng sﬁﬁg{)&l{i}%mg ﬁz{*feﬂ& %' dR) and

rg@mea(pﬂe tatter egtdenfyyi wherein 5&aalone the amlno acid reS|dues is Lysine.
This would include the sequence KKK, and combinations of 2K with 1R (KKR, KRK,
RKK), and combinations of 1K and 2R (KRR, RKR, and RRK), but also longer
stretches of basic amino acids including the specific 3 amino acids sequences
mentioned here. As can be seen from Steinhauser et al. (supra) the stretches of
basic amino acids adjacent to the cleavage sites in the HA proteins of pathogenic
influenza viruses may be longer, and may include sequences like RRKKR, or
RRRKK.
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To nodi fy the GE sequence present within the wild type
foreign gene, at |east one nutation may be introduced
wob@rabysan " A of the adenine stretch w thin BCTEEP2007/052429

sequence, having the conmon notive (t/aGAAAA),

originally present in the wild type foreign gene
Cedopgenerding Sysing#re@8a apy ag oV iieantrJopsenaeding grginine
ingodeagaand adg. # mastbeen Gounidshatnespediadeoh the codieg Seqeate for

thé W—@\C;Srofé‘}%f His :ﬁ%g%erﬁ’dc a\ﬁarﬁ'i‘ﬁﬂl&@rﬁ%@nrﬁ%‘)% e’o%?h geqlertds

graiielys %S'%%trei% i

L de
olaifige Beioh JoaRT T P, et P'&eeof?P%Pfotem
m%&k@?ﬁiﬁ*'étféﬁ ghanetyen@GAYY. ) . When altering the sequence
by site directed nmutagenesis these alterations

Td’ﬁm%&uﬁ[tﬂQ'GE éécﬁjeﬁbé ?u‘?e%erﬁt%% e Wilkapd B éﬂe' Qf‘léﬁét e

ot G2 b it re Wb SRRE o Aot MHE atiariie S Wil @ GEsg

senuemmbéww:wemmrm%m@tlw (VepdAd) rsigineily preée@u in the wild type

fofelgraguneGelbaiced RaeplaseCbypandiferaticidotie.r epl aced by

In%?é)ctt E@rlf{ 'téiloﬁr% iAo eg in ﬁlega +a t?t%'%f)tﬂ‘aatslsgart%?agmﬂuence
an% e acce E‘ﬁ or ex L{J{SFI Ve t

reP?Grl'zﬁé’ aﬁ qi‘%ew\ﬁ Igagt ;96 @%B'&Gé‘h‘&@ IR avelo

bet rieelaba@bzae@theltmla@md@(foh@(aamleieguamldllnea(agt))one | ysi ne
residue is encoded by the codon "aaa" this codon may

ann gh‘%rﬂ@qﬁle %QCEL%I’]C@B? S|té Ql][éctﬂ?‘id HH%@EH{% {hgg%ﬂ%} vﬁoq{%g)referably
arp ST a8 g TEWakYS)Ia 13! GRCIP adPieHPha! the sminacid
leveta tHofverersmyptationsodt theneudbes acid ddvebthahlead taconservad intgatians
atw%m 2 |e@eg@mearﬁ.h1g %ha@ @ﬁ@ﬁagr@amtr@ d8H .atr@;slaééatt@ arﬁlﬂgar

ba{sm eirﬂlﬁo %§ ngs hécoﬁ east on?es Lgmag/c%go b%é cegaa ng a

Foryexamele, Whe'ieh@ e part of {he vg'édm@@wua@%ncaﬂ@a theybasic
stetahadf @ntiieacits]iat leadt drer lgsige regetue is epoelrd by thwatodos “aaa” this

cddBﬁ ‘Prfa?/q{eah@ﬂtédnﬁl% ‘daf E?ﬁ?@m@&ﬂéch}%réléw ﬁéﬁé |ﬁ§‘erte%l491}6 aﬁvector

acenen
or 16 By bp Y ey B WiRBESFRCneR abalfi & FeinPE TP,
th@&fomp@ althe Hasie stietcl eherminesciss is errndet iy “2g2si this codon
mayTbé mudatedimto agyomw,thagenabeit & Madd pdlreaEat vt aetordimgge the
mléﬁsﬂbﬁles is encoded by the codon "aag" are preferred,

nmre ons [ exa
bi e opf ey SR R i b8 b TitEs 1 e SBece may
becwdisites iorreatevthebpedifierhiprdaign gensl saswenesthatia grcompdaag into a
vecgpefihalihyention. \Suew adhutatiéh faginveresé@iddnhdrit opthet 8&a” codon

b)f e?salé%;t E&Q)n\/@é&&rs WHetrelhS\I’orr?arxﬁfn(ﬁp—:*r tﬁg s¥r8tch I3k Bgsqe\%ﬁun%taclilds

ere

Cof”@r‘ré? @t e?jéﬁ’éo 'cﬁ‘ﬂea?rﬂ'é‘ola\ws I MY, aegg@ﬁ%m At IP%?/W”B(?% fese
lysines ip ee€estealdiyythemodnne@agaard pnefprred bubwcaeradoreynetaiipns may
beCRAHANFor BRARAE,; wkEeGhd esdifg SediBh€e RBIaIcBREINWbaaa” codons

'”Y‘ﬁ’g b%i@{"%%te é] %%P%% c%fd Lhe foreign gene encoding

no aC|ds cont ai ned one
mutation in each of three or four consecutive codons
Especiatly imy/iew biibe desindnsialzility df thlerreslah;@vamtwrlmstm@‘erred to

infGRice B Te%%@t%o@ﬂtﬂ@f@%ﬁﬁt%ﬁh@fﬂré’gﬁ BERE VARErE thePfotdign géry ee
comflalns two 3ad %dons in row bo%I are preferably mutated, and may be replaced
by aag codons instead.

Good results were obtained with vectors wherein the part of the foreign gene
encoding the basic stretch of amino acids contained one mutation in each of three or
four consecutive codons encoding a basic amino acid. In cases where the basic
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when there are four basic am no acids or nore, nore
mut ati ons may be made. For exanple, where the wild
WO ype/1egguence contai ns the ami no aci d sequencECRRENN7/052429
encoded by the nucl eoti de sequence aga aga aaa aaa (+
sense sequence, wherein the potential GE sequence
stief QFCP@Paﬁﬁférqnl'WBEﬂe aniRp §C'€6df‘ﬁ9§ @@al@ﬁ;d@a%? mgge, but
whnart thtedare W bagig anmagyacidagr. ma@g mosd mutations mdiy g nkAEK.
The Mononegaviral es virus vector preferably is a

Ne ND ct e, f
" EAE Dk, Tnedfe i Yrsiieg e eal B he AR A bRIENEE, -
REKKgncoded by fegiictestige: seaushEa Por ddapadaaa (" NEINSe segyrnce,
whereinhihes potantied GE ssfublicegepty isfundertiatdipthencatiindsseauerse may

bd r%ia%%ﬁt% dg tda Gl @9 RERRRIVH m . The HA gene

had been in t e I'ntergenic region between

t he NDV fu5|on (F) and hemagl utti ni n- neur am ni dase
TheHMpneegevirags Yite VREIOT Reetarably isThdlewpasileridisease vigus (NDV)
veradliahd & fofeigregene thb erreprotelimer apatbodenieHs agian adlaedadvirus.

aaa" sequence had been changed into a "agg. agg. aag.

uence, accordin th od of resent
CHRERbIRS Rt ek b DY Ra TEv gAY pifeclibgy e o a

pathddenicetyeviaminfiuermadadiiees incorpureted DY HGm)f i cant |y
hi ghee HAR\GEhS had bé¥h inBekpatadey in KOS @i.@fégimf@t\lv@en the

N@g?ﬁrsgésrg@ ﬁ%héﬁa@ﬂﬁﬂ Rl %fa%géf( BIN) & @@W/ector The

%3@%%1{3@% a Mogiias D288 Hh “@Predrh heruldstyR tﬁgalﬁ'@@ﬁaﬁﬂaﬁduced
sejDefcedred! bElevidbanggekiotdfa Gggragu@adiaag” samliepcod@otainy to the

mé&thb& bEme pReinbmlemlonni cal di sease after challenge with
a lethal dose of vel ogenic NDV or highly pathogenic

AV, respectively. Remarkably, shedding of influenza

TRis vegionpsrdusse sigpeisaniyomonedfii-eathoiA transaiigie 2XRrEeRedwi t h
sigiliiddntly pighen levesslofSieA ahd glsodncodpaseter maratHAoprotdins in its
mM@B bnated and AV field-virus infected ani mals based

ntlbo nst the nu 0 NP). of Al
e BB ek RErAtiihe SR il GHioBiofd than 10

eg@u RASFRIAS- v@@@nlﬁ@w&gﬁph@kenﬂwthaanﬂw ingegd IV -Rndud ¥ H5-
spasificank@diesandi pistetied chitkersoaairst cloficahdisassd atfdr ubmlbage
wu(ﬁ“é eth%&é‘lé’&\@efo%nic'?ﬁ}@&?ﬁgﬁlgtpb% Bfic %l\? er%é’d@%'tn'f@w‘t

S, ve ﬁ e cription
RETERERG e dnAY Berig s &f@ﬁ@otﬁ WIS t he
imarunizakipn with NDYakanm eelnzited $etolopics! dmrmrdatloh @f vaesingatestand
AINURIEVifsatfetteiRh eI Basbdthr 41RibE&iBS BBaindt tfﬁé’lﬁuc%bpr‘d)télmS(N P)

of Mg, Qfo}en réé& na‘ﬁ%f\/wbm @’suﬁ%ﬂé gg a. bm'ge%t %c}cﬂ%’é‘sa

ation and 1 nsertion o ire elc acid

Nlﬂ@@g@%l\éﬁ dfPRy bgieses 3sinagkenyrrsine| fRr %EHBP% Of GYAR Biifeenza
(Aparts of the genonme could be used for the |nsert|on of
the foreign gene, between two genes, i.e. in

Mjetﬂ&%’ %?We%rép?a%t%ﬂsbf glré%@mbir?é‘nt Riv \ﬁr'us R}g&'orcr?a%&%g an additional

transcription unit comprising a foreign gene are well known in the art.

More in particular, in this method the isolated nucleic acid molecule and the
genome of the MV virus are used in their cDNA form (+ sense). This allows easy
manipulation and insertion of the desired nucleic acid molecules into the viral genome.

In general, various parts of the genome could be used for the insertion of the
foreign gene, between two genes, i.e. in intergenic regions (IGR), 3’ or 5’ non-coding
regions of a gene as well as 3’ promoter-proximal (before the N/NP genes) or 5’ distal
end (after the L genes) of a genome.
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regions of a gene as well as 3' pronoter-proxinmal
(before the NV NP genes) or 5 distal end (after the L

w@enedd)478f a genone. The foreign gene coul d PCT/EP2007/052429
advant ageousl y be i nserted before the N NP gene,
bet ween NP- P, MGF, GF-HN HNL and after

gende fmﬁ@r‘éieﬁﬁ P%‘ﬁ%‘ aWtEIQ@OE’%Y %@S%[F?dé?qf@aéﬂﬁ W%ﬁpsqqnﬁg
betwestn NP, BAV,avizG/ReG/FRIEY, Hét@gdiattedngaequence at one of
t hegR shhpies Wy iCtetusk R a%éd]/ Hh@ng Fé%lfféﬁ‘orﬁ&?ﬁ matres #é%b?}gtlon

I
segqpd 6\%55’? ofthesd SRS R BB it %?f?éﬁxm? an gﬁaﬁ&w%e%r d
appeIPrigledeapscripteneassetia. Sinve nabsally@distingresirighion ergyme
rec@r]ugnlquMCss aresiotaiuiags lbeated b thel desitdilodatiort, RE geognitian
sﬂ%ﬁ BYEOb: Bk dédw?%ietg?enghk%h%'tloﬁ’eﬂl ngltéTHIF&%n 8SPER

e conmposi'tion of the transcriptio sette to bé
MYAGYISEd depends on the site of insertion. For .
ex sl c@mppsitiragfdhetransgririionicpssata te be insertes dependssert thegite of

indgitich. Bor é)@:hptehﬁ‘l 36 a@tahscriftioh C3pHtd i§ hsthed hel dr@RMe
ca%é&fé‘%ﬂé |s€'r:r}er fSI‘I“u‘G\Q@ élérﬂ@ &4 ?{EQ@ |oﬁ %ﬁ’é .- yeul Ggding
ene 0] % 8 gen

regiBROH; eI R peplpied s

tr aﬁd@mtlmly dmcasesstensenftion cassetie metebdunedamw &5’ non-coding
re§ioN of & Hat0ehl MEDIIrQ8 gohe Me Raédetta ImdyNbe\dofrpds&estes tRrecognition
ERRER R O RO i T SN g
reeRINEIPD 5819 codi ng regi on- RE recognition site 5'

Si rBimdarlyyin dase e &rspsaiplionasassetieps ioore iotiedebd @to g 3’tr[Dnl€£@d|ng
reglaf P4l H&tﬁﬁél MW\irud géne thERasSREE %yrb%gioﬁfﬂ)ogéd &: BEUFRbgrMéN

us

S'ts--%%”g%%%fngefﬁé'& CEE BF el Rpor o SRR R pfres e
regRIMEIPD 8% odi ng regi on- GE- 1 GR- GS- RE recognition site

5' .ThEheemrajoardisudntraxfscdption chssattes angthedmsectiomitbéreefsnto a
MRS §8hdritS&Hiy infhlvd Fb?ﬂﬁg&ole:ﬁg@% @olNMcéﬂ'ttédgﬁuo%g Qleh ?ﬁL%
e T o e e P e S e St e pes df.
paglirylar feghniayss syethes Eseamrﬁp@g ancPERIMytegAngpis cae bR Hpeos
thisyailposs (Rédiers @t sl d0eel-supra CRCEhirRibiags s ecislecular Biclogys @ds.:

F.iPrAdsDbS P4, Wlfb?/ N Peqbey édlgdo ,Bhges ég.QQ%SwQﬁ@Ku% Fteapeg

Mg (Oaésoc ”ZV'“FdOSW 0'5[3%‘@%538 /@é’?bages 8. AgSS 9;

andViegarink pértieutlarad recovsinaotiVi wrueneqtmcggrydmdo theygégsent
invieAiod8ah bd Bdpared My meeanB optiletvielWstiblistdeversbigaastics Miethod

thé(t‘Jn‘éBle¥3’r‘e{)§ef eﬂ&&%ﬁ‘ﬂlf‘ﬁgﬁto?n&r e&ﬁ&ﬁﬁ‘%e%&&@%&br‘?&bd%%

rse

w@e%& th @rdﬁ{e'p'ﬁgEPVtW AR eogemaineK K)O(FW%‘SF?FB??
Migfobivbimgennie 803 d 4 1h 8664; iand MlmIMGd FF&MSMIcroblets Leﬂters Bé4,
9- q)g deos5W (reV| ewed for exanple by Conzel mann,

aﬁ@@ S gl Ty ot
Iecule comprising a nucleotide sequence that encodes a full length genome,

or, preferably an antigenome (positive sense) of a MV virus, and one or more vectors
comprising the cDNA molecules comprising nucleotide sequences that encode the
required support proteins, under conditions sufficient to permit transcription and co-
expression of the MV (anti)genome and support proteins and the production of a
recombinant MV vector. In this method, the said nucleic acid molecule encoding the full
length MV virus (anti)genome comprises an additional transcription unit as defined
above.
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In this method, an appropriate cell is co-transfected
by a vector conprising a cDNA nol ecul e conprising a
womraet’sde sequence that encodes a full | engt PCEPZINBYS2429
or, preferably, an antigenone (positive sense) of a W

virus, and one or nore vectors conprising the cDNA

no | WElVREOrdDMSANS 1§8lIGeNcUHES FePlawidaIgs Of FrMid e ydich
artotrer Dbfusagetnsmpp be attachet sbres to brirdeabovdthdiréplication of the
attdhdd QNR%E?&thOﬁﬂﬁﬂsttrahééiﬁﬁ&f LRy ertxpRiRdioR REX BEIEFsHs Rt with
nkhe W (anti)genome and support proteins and the

Br888cu on of a reconbinant MV vector. In this nethod,

t he>raigraplyn the ector ithe tyseeriioa ok eddl lrgath igenerae s a plasmid
thatenogiphisdda eDNASed@atick egesungethe ¢apingehemeant traeddV tvirog) dibnked

byld gﬂ GIWnrQFeaklg iBrdﬁﬁ]Btér Afts @:érida‘ﬁgil ﬁ@%ﬂ%itig\i'd%g?g\efﬁgﬁﬁi% j.;ecqugnce at
s elAtnode F2p SRARNATRL RS P oot cat Aisd e aSed o

br i ey theopliie-celiwar expressien pidhe appropriatesyrPOREMOIBIBUSE is made,
préfe RN bf Blashid$ Sorhprisivarthe BDNAseq et delenesding 625€ Protding under

€ B bR bR lioh Bofr S60 Mnped 28 AP dofmira® e
PrP@Otern| asmi d that conprises a cDNA sequence encodi ng

t hdn @apatticyigdy preferesid rétbodVigr tHerprsparética @degombinarit MV virus
VeRr MBRIT@RE tothe PRiseht iffentibrs, eRpre88iEn pREMs @ReBHd thitSencode
ndf! (éﬁ%P&é&?dyL[”@o?e%Uﬁ%eMQtv{rhé.s 3 “end, al though a T3

or pol ymer ase pronoter can al so be used. For

t hel Nerfmaunisr raiosof Erprieded sypraft PlasaN g igibssspatnghis reverse
gesefiplechngrgyteeversa breed rageaidatjosgorahe sigpont, plasiigd st oey

raf§EREh BB Joh®: £IaNA 3 ey efieRnesRichsh profBIsRbraaeh Nisus are
kn%\r)vﬂ%thteg%_control of appropriate expression control

sequences, e.g. a T7 polynerase pronoter. In a .

parA @@ckFary ogﬂ@w@np@u: onadeip a transieciad el by 8¢ @mbiped
aatierc ohtbc:a i arRNAVbblyrhemse petiaer s dbargmecetjbencpr @siethis RNA
is 5IVRALEMRR paBRIYe8 2Rl ADIiPAES B %%L{ﬂ:ﬁgﬁ @ﬁ/d?@lﬁs &ﬂfb%’rcﬁtéy the

t.he of NP).,. P and. roteins of Vi rus.
Coém%tcgedoqxpw)g?'%Q%SW'c{ér gnsf ected support plasmds to

be IU§ @EEfered aka Fépelymerage sarinee BEEPMRAddY)R eevapinant
vaitiniadirugithgeinfdsat the frafisiectédeells maetidulap b e vdsciNaRirls wel7-3,
vo B0y LA s, B Bl e 8 B ot
ot RO BISReY BB HSSbPT PR GERORN Bl FRANAPOHEERETE: o

t r ayeppeative @f belréscpd vinus frapnrishgeinda vgisican egsilytbieeacTgmpighed
by plehasi€al RIchRRLES, sacttlad figationbPaiteEcusem Bend virdét NDV,
re%cﬂlescaﬁ"dé dcﬁie%’cpéfﬂki&ﬂétlo}‘. o?ﬂ%ks%gﬁﬁa%ﬂgof t%ﬁ%fe%f”éﬁ edid

r p [ y the

e VI?£| support protelns sup e

eUYYPNREPASt ed expression plasnids. It is preferred

t hdo ap even moreywrefea”_ge em’mpgiimnt §e§b!1'rm$i ale dsdylfoathe transfection of
thé GaRSEADb I BNy @ﬁﬁbéﬁi@h \)'écfdrl.§thbh@dnstitﬂfi\t%¢3ﬁ Sxprd¥ the (T7) RNA

e [ yaccinia virus

PpSSE ot B os ok oA LecEERRumbric e 8CE T cuch

as THRKABRIR RERFUSOl Meagles vipsrparspgchieypd in @ human embryo
kidney cell line, 293-3-46, that expresses both T7 RNA polymerase and Measles virus

support proteins N and P (Radecke et al., EMBO J. 14, 5773-5784, 1995). Another
very useful cell line that can be used advantageously in the present invention is based
on BSR cells expressing the T7 RNA polymerae, i.e. cell line BSR-T7/5 (Buchholz et
al., J. Virol. 73, 251-259, 1999).

Furthermore, more detailed information concerning the reverse genetics
technology to be used herein for the preparation of a MV virus according to the present
invention is disclosed in the review by Conzelmann, K.K. (supra) and Example 1.
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other viral vectors may be used for the expression of
T7 RNA pol ynerase. Separation of the rescued virus
wo e@mmyd8Zi ni a virus can easily be acconpl i sheRCEP2007/052429
si npl e physical techniques, such as filtration. For
rescue of Sendai virus or NDV, rescue can be achieved
by inocul ation of the supernatant of transfected cells
i n Tertabjioneftrecbnaggsit MMVhvias vesters tostablypxefess faeign genes has
reSTRAGH HRfevEi8bheht Jf G8ctérs fortboBorbPhyIAdhE ah m&e@ﬁé on of
the transcription- and expression vectors that
are ?%W? utively express the (T7) RNA pol ynerase and/ or
ondn @re¢antinasit MVhrus ¢/gefpt acsordifpspiortie presertiinyentiqrgthe foreign
gepxaapvery depsadiny o thksastifsMyivirus veaor dpecias hhéthedpiptication of
thoyoae wakryo kidney cell [ine, 293 3-46, that

B S ROP R R B {6 Fat e hoden e 2
VIr5$7®ctzs>718m of pegssite), egneciaty t é@rylgugéﬂglenwes aniantganriwe
autgyeh endt sesblatbvaiot apeneivy immutdi@spsregent invention is
baﬁfo‘?e ﬁ]ﬁ? &E% %%%%BH c%P‘PnaTZarFﬁ@mBgr‘téfc@ﬁ{oa:ﬁe virus
Ve?’@rs ‘?‘ he '”ﬁ%@'oni b‘ﬁlﬂr H%tr 'n%treg wﬁv®zaatr%? Q'Eé%PprOte'”
geinas.dn particdar, HERodiH h&ynag@bltlnlemns%ofgaefmInfwnz@wmsog@gaﬁ
deriPedPRoM 3FECtIRE BuFsal DiseAdeeViRisqBDNA! $pRifiedllya/AAGI(IBDYS, genes
de%&?fr&h nrg‘e%tg)ug %‘?od%hf?ié 9&5% |€V§?&nh8£j 'kérggéirﬁk 0(1%ﬁ oqkhérqﬂﬁer
L

V"Hﬁlefq“t“f '%fﬁctf%é@ﬁﬁmt@aws NRPIGS Vifks, gltiehia 9r998'3§‘t @me\yﬂcu'ar
Elelighicecamis, orspirginrygynediahasises patairdidenza \tilnees] Gumbopnent

m&tEpYRMiUrBsdsUndinédidanandly | act i " and therapeutic
appAIfe dﬂaa‘ilveci}/ Sthet\ tlorel% %gngegrgg ! nr"flc:n rq{a a ylpﬁét?c%eor eluéﬁ modulator that

nVEe ne

is é‘B'ﬁ tQ/ Q'Ffiﬁ”éf@ peEmarvatedhe t W@U%%@éﬁ)qusé tWe\M'rﬂﬁlg‘f%@@ 6?r example
bysqresipesssag e dytokinesoch astin otertaukinlie.gvieel, dr-12,ilFN<sy, TNIRe or
Gm%gt)gn gene nmay encode an antigen of an (other)

m crobi al pathogen (e.g. a virus, bacterium of

parasite '\ZM especially the foreign gene encodes an
Therardeyeh Mof ingluges Wﬂi@élﬁisleﬁﬂ”tat PEe t replicate ig jhpmgns and
arfimalt et tin bieth i(@gLabies eisyxoasiENevieisti @ diaagEeaiirus)e Theretony ths
for%‘r:‘dﬁegélg%‘éﬁ Be %@IeEtlaatfroﬁlaQWR:% v'al:létg Iof REAMERY Ji&rin \%rf Mﬁrob I

ectors of the iInvention inc e, but are not Iimte

PRPYEAT| uenza virus gl ycoprotein genes, in particul ar,

H5 Adihdughralhdieiggsastdanibe ugedes aykctauyieus in el RiegenAinvention, in
a prefer@d egfdamdhe bf e thvehiom the feoibMaat V&8s védtereas Qirus of
thé/ 'erM@ 4‘4?9&)mcia%p&%'féréﬁgbl the ggus‘ﬁysé%ﬁrg rN?@(%%,ﬁd?v(ierluls,nrgore
prPfS[ﬁPé/n‘? 4 shegies r%'%l‘?ﬁ H%’S&r@%\é gsPesfiYal%s, equi ne

i nfleatiatsogrefawed embodiment thedcembinantdV vihs Isiaciiua of the family
PRaBRYVFae | preferably dflﬂhe’rlgerﬁhéé RESIRrGAIM SartidUrFihd ScRlcy
hFﬁ‘V?BVE)IbI% MbeHIR/?rﬁs uﬁ)gét"ﬂ&ﬂg tHggééames élﬁl\?%neu%qﬁurk |n partlcular

Al t erna
the ﬁ%eq%@\ér?”&eﬁﬁ’é'%‘ﬂﬁ &h%ﬂﬁé“aé thestRAsESNDIE
i o agancdialap@fertdadagmbodiment of the present invention a recombinant MV

virus vector is provided wherein the virus is Newcastle disease virus (NDV). As NDV is
able to replicate in both humans and animals, in particular poultry, more in particular,
chickens, a recombinant NDV vector according to the invention may comprise a foreign
gene that encodes an antigen of a pathogen, in particular of a respiratoty pathogen, or
an immune-modulator that is capable of eliciting an appropriate immune response in
humans or any of these animals.

12



10

15

20

25

30

35

40

is able to enhance or nodul ate the i mmune response to

the virus infection, for exanple by co-expressing a
w@yiooko4182 such as an interleukin (e.g. |L-2, |BREWRP2007/052429

IFN-g , TNF-a or GWCSF). The order of M includes

both viruses that are able to replicate in humans and

ani W§e genetis rﬁ%tf‘?ps(féf @_e gengticaganipyiationof ND\hava depe
dishicsed speaificalis jor NDiveryePamtars et dle(Jf Wirdogyn73)&0e1-6e00, 1899),
R&ﬁérecgﬁeﬁgoﬁérmla(m@ﬁ W) Yo odueTRabenh e Y b Bk by
ol < BB g oo BB kol i MR gt ag o
vesiosfas theserpermsioniofinieion genaseor axample dar tha eligiinagisnimmune
redbnge irusnivalstirdected with thHerNBV oéctoh®akaya dtyal., 2001, supra) and
SIRARLRYL TAviacois Rl g1AaBY Yol Lhe genus Lyssavirus or

DO LRES 3%4@03”6\%8@%@@9?%@6 RbayRla bREa RPYeR Pk WS us

pasitibotipsrevttinadie gereralfbi MM viruaas apoveidn partigulgr, ingregpmpinant
NDRWbtyr RBORIMEO e indéttion i Bfgraddne (@b phief geapBesiate
trﬁ%ﬁ%ﬁlﬁ;ﬂ"@ cah 'Be%ehb& U!ameeh% ﬁ)cﬁ/ﬁh ﬁDk}’Pde %% Bpﬂ:\(ﬁ 'M-F,

P, 3’ mafih g e e U e Sl 20gagsupra
Nalaya atalr, 2801, isnpraamréfebbyrin theed srsimnalsP-NDWI-F land &-HN regions,
th@ &N eadic bainddmeétgréfedlegnbodi ment of the present
' ”Wﬁatdaﬂ[&H%r &%B&Wh Hﬂﬁleth%ﬂt.BH% rx&%b?ﬁar{tﬁno?/ \%}é ?sd

PrRyifleq ‘gh%{ﬁ'lnéh? %dc}”é}ﬁ‘ﬂ tEaqiserintien it 15 'H‘Eﬂ’i%fhget‘é(ﬁ%” @ﬁlFﬁH §le”es

in particular poultry, nore in particular, chickens, a
A r&gmﬁmaﬂmbv N@Mow&%bmnga@w &bB&]t'irQ/ehf& daﬂ‘é@i%ht%\ed@b{/ be
us(ég?cﬁ Sﬁgeg'l pa e %[% gg ?ouﬁt eﬂﬁp?a%c%{ hlgfgen[sg%%amst oﬁer

PaéngeﬁﬁuTrﬁ'@fq{‘ﬁféuqhatr %ﬁontbr'fmnt NOVogsiebl Péeféﬂabél GogTPtIpeg? fgﬁelgn
gempinad pncades a proteotderaptigansfan avianyrathtgeoy in aagticaér oftrgfrenza

wrﬁg 'nrlﬂggﬁ g ?%E%es\ﬁrug i), Cﬁfe&?otug %dzo%cﬂél% s QLTV) infectious
it

[
orpi B B, Bledibua B RS8 Groxceing o BE et s
(CAY9.g%0 ViRsmaYammRiodHs dpwiadegp virys) tur@/rfhlngtraqheltlsg(@us (TRTV)
E. 258Eu®9%spet%9§3rypmdomma tneoplasing sudyasdangatinaeum, M.

syﬁoﬁa%éﬁd"lﬂr Rbleafhtis, t'S‘E‘arrﬂyﬁe?or '({aﬁiﬁlo%étgr- k@t‘?ﬂ‘fﬁbt%'a%hurNQMRT)

e used as a vector expr es'si on or ei'gn
Or&aéﬁtfgreuﬁép exanple, for the eliciting of an immune

r ed‘ﬁ@ﬁ@@efer@bbmﬁhﬁae@mtm@w@&’ gICton cermprisap\ foreignagene that
erlcb@deaatbartigebf AIVZRDY/, ILTSA IB\8)TRAING ESwéely ORTedr Myjcopladvib an

Di S1n r?mulé"roﬂ]?%rég ml?ﬂﬂgrﬁ)l\lcl?\{:\é%:%r%&gnt% rlg%gaohemaqglutinin

afgeouf eintr | g w
9?%% PaUe %g'r%p@ﬁ@ heen %V'%ib'ﬂ S VIS » more
preﬁeramss‘ aghghhepatheggnér AliVciol particuian obH9 ecldiBiMhant NDV
veah @finék9Ie,ahs HAGEhe of Ble(alvlé\di?lﬂﬂu@ﬁa sftaih® EaH BAUGRNR tHiaS
infifibn. eI BBAIARIGL Bl otch ARG LN Bhalibbdn S84 i tre an
”Mthe rqiﬁ"ﬁNF HiQepessn Qﬁre¥rﬁée%fr°'ﬁ F‘éﬁ'?ﬁé\c'd S&Abee dé’lt%btaé?s
sucb @s $5ehBhaloordhe AICB| d2Bb3se. supra; Nakaya et al ., 2001 ,

S upr@henfigBiuhiapHX) ddhelddtheFecdt)oBRéd, highli padgeardisN2
su%tylﬁ%l AI\?Q\/C%lcien/Italy/S/QS can advantageously be used as a foreign gene in the
present invention as outlined above. The gene is reverse transcribed, cloned in the
eukaryotic expression vector pcDNAS3 (Invitrogen), and sequenced (LUschow et al.,
Vaccine, vol. 19, p. 4249-4259, 2001, and GenBank Accession No. AJ305306). From

the obtained expression plasmid pCD-HAS5 the HA gene can be obtained by
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W0 soopnovszed wherein the additional

the F-HN region being nost preferred. In a particular
enbodi nent of the invention a reconbi nant NDV vect or
transcri pt PONEP20D1/052429

is located between the F-HN genes. A reconbi nant NDV

vector according to the present invention can
argp|ifieaiion d éﬁ@gf%@f'%%ré@er? (t_hqt penprate Arfificighiih seqagsiiem sites that
allpasiirtsestion iohthpatA gend iaiNDdhgarioenissecqugacasst ot her

patlﬁ@?@ﬂ%r emgﬂlﬁfegfe l?e Hmﬁeﬁeed?@}ﬁﬂ)hlmﬁgath@érﬁ@ﬂfﬁf subtype AIV
AR BN Bef an 215e T BEF bR ResRr i Tr S af oy
oudined gbpyreAba HA gane is rexpeR trangrribed.andanniged ROVER. The 1711
bp proéwdt isotieneldar shedgrhalatdesiddi vector pUS 18 (Amdfsharmpdrerddqaesced
(veﬁsogtq“ 5 '@env Mirgis a4 |98Y3.3350 1 208! %%Qma%ﬁlméés%%ﬂ%@o

, chicken anemia Virus (CAV), reo virus,

A‘ﬁ@bg%)r etro virus, fow adeno vi rus turkey

r hilnetpedisHerly iaévamrtag@guq reRgybinap M¥ yiris veetar@eseding to the
préﬂﬁf@ In@éntloﬁfth’é)l&/mm@tor ding, is biternplals it BUs Bayg sheMector virus is

ﬂéf%}t WY%QIGW%QHMM E@A 5I' rgbéctlon of vi
lIl act eriu

41 IR0 s Ny i R A
|0|W93$ftf@ils/ recongpas @@sﬁtfanﬁ@e@h/@qqzlr@e isech aatheamrastbsyirasand NDV,
wirdtéd OstRerafiruddsYsudiAé Sd\LAnd vEBYre ddREMerdd ndhQdthoget t@r

hLM/%%g pllnaa%mﬁon ! c,%npé{tlbh& Lféc%rn[q u{a? Sxétetfg |nneﬂﬁtscl'\ég¥ fgreaq{eﬂﬂated

VTSR R hewA bt BPIAURTER YfeBVIA ROROTak A PaeIRbgs include
sevialr(oeld) pdssgingrthee/irps &f ehetbiologotis wmtrglezlayldmaelhnwgbm C
métedendsiy. particular of HS or H7 AIV. In principle, the
HA f_al n) i an AV d
,Qﬁecgmglrrllegtn tD\g’@ t%'hgcc%%rdlr]g eﬁig&egé@ g'n égg%rﬁ(/%ggr%%
Cogé?fé'oﬁ%i\f@ MRESHERISE) B5¥BPIPH Ot W@h aw@abémHDVﬁ%ramé Ipéﬁﬁﬁﬁtt'”
corliingreinysavaiiabld bl eictiney ae: Cloom30tdlacSata, adifctinardRiy &by, C2

ar@@&\%@&%@(ﬁ%nﬁp\ﬁe (RRBaRktam. the NCBI dat abase. The
herraggl utinin (HA) gene of the recently isolated,

ghly pat hogeni ¢ H5N2 subtype AlV
It Wscﬁis%lk%qﬁ‘/fp'#réﬁ By B ogeseriin v thad a serompinsat WWedrug yegfor
ad‘cdrrdmgga trgepresdni invetioprie aisla to indved protectige imdrienesbonse in
The gene is reverse transcribed, cloned in the

ge
aﬂ-@ﬁ%}érl&clcﬁ% ga}grlgggcar\{lgﬁt Q/ﬂ&”ﬁ%ﬂt'o\?é v%\c/:iltgerz %aalngt a mICIdObIa|
adlfmn ipmyidediiat corapTisesa meambingne My/siina vgior FREdivedehove
in BNioEot ingctvbicaiftiat] afd BIpRSHhEvRURaRE Bt pRble ddiferton gilUdht.
ge%v&%rheba%c&% OB i R)éﬂ%’r# béril tgﬁaﬁ e9¥>¥ EBMégltuérPa‘FHeiHo%s

imers erate art rec |on S|
S“PE\QP tr}ﬂSPGRE‘m E/éisfaf’%qﬁ thig cqrpraeiqiallyayrilaplg i %eC?MV

vigegaenness. I n a further enbodi ment the HA gene of the

hi dHtlely, RAdUIegRmicCs UbéthEte fihbolRBedvivh the recombinant MV virus
veﬂo??h&%r%?/ éétg Méﬁﬁ%\?l%s?@&cggd ﬁsg gesﬁl%d@ltrfa%ﬁ&ﬂﬂﬂcfﬁ&@%lrus
oG BaleEas B VESEN PPN P BRRIPSIR] Batong! ImERTUptRd
intd AlpHarrb peeutical potparagioo ath @dmiunizing ercprediesdi gest ed vect or

PUGRn( ﬁl&fr&@@\fﬁchaé‘gblé%l&gfb%ﬁ%é Pé@néa%oﬁbf #b recombirf@RMV
V|r\u[|s R/eclztor CSaAr'l be useg in t%e p’resen |nven ion. As a suabstra cn lscells carll\lge used
from both prokaryotic- and eukaryotic origin, depending on the MV virus. Appropriate
host cells may be vertebrate, e.g. primate cells. Suitable examples are; the human cell
lines HEK, WI-38, MRC-5 or H-239, the simian cell line Vero, the rodent cell line CHO,

BHK, the canine cell line MDCK or avian CEF or CEK cells.
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AJ580353). In a particularly advantageous reconbi nant
MV virus vector according to the present invention the
wOROVAEL78Z Virus is attenuated, that is to sayPCT/RAR2007/052429
vector virus is not pathogenic for the target ani nal
or exhibits a substantial reduction of virulence .
corfpBFEeHIAly SUHBPIGSYREME{RYRN Whichd reaprinatt/NPiVr iesios agrasdng to
thépresemnt isention cen heeprbpagatéthare SPH enlyysidted yggse Eotbdyoasted
e b‘éﬁn B&'ir%'&ulﬁfe%d/vlfﬁafb?bﬁé?ﬁ Ié@%WDV*&SntEﬁﬁ@'aﬁnt&krﬂU% and

viruse
cop S Har oy i5h Eﬁi;ﬁ% SR B HiAL TR0 el R atd cgs
arg g1egelatedovitl abpé T Glis ard puefiseneerypingtbatas at 3¢ Kelon 21dotays.
Afedr Retndias iot MDrwreesrotihatcaB Ivewaevebiettipteferabiy [blyicotdating ther

allzﬂlfo%cfﬁﬁdv rhy ﬂlmQEQHB% %Jantnf%ﬂ&@thﬁe?e%‘ﬁ@ﬁ RBHEG rrﬁrP ct st ggi%ﬂdnﬁéd by

et er ol ogous substrate

fitgfiop Ok hpaaremmyah et (180 Pl onbi nant KDV vect or
ac cldediaggine acaohding ipube invepfionaenipaseretne veapnibingint Mivyvirus

veen w2athep Wah aNRaieeliigilp btrbbldsaig loe 8ilueht &ustdmary used

forR%JcE%Bh oSS stral ns present in comercially avail abl e

oA G Ik BB om
of@tauamnsmlntorhraa lyablitizeldeienm. fCGauats nglude stapilizeremreservatives, and
buff@re Dil@dnss hbiade Wafee%ﬂbbdbﬂfllﬁe%hdlbdlytﬂs vect or according

t o IE gﬁ?tnéreg‘s%%t d Ehveepﬂgée(hrt] m'vgntﬂ)l?l aevatcglpb %d#ﬁ\ﬁd@t% comeprlsmﬁ the

reﬁ?{B'?'ﬂ%fF MBS Vﬁé"ﬁ‘f '”&” 'E‘?ﬁt'gatPﬁ\Réﬁ‘t i B My éé@'}'i%geégj’é?rr‘\st
ingctivated gbccirie atthegfety ansl tike bigh thyeistdh atotentimpantdesiea of long

ddrﬁfbar{fﬁ)étr@aﬁlbewugéd us vector as defined above in a live
or 'Ilheaa(frtnlo\f%égts/ gr%glatt&g gus%s th%rggggggér tﬁg %taﬁé:tlco%%‘ieap bl ?o

rier or
e“mwé%fqpmfiuew Pdhgyieisas- é@l 99§eré|oﬁ‘1ﬁe<iﬁ”| Qﬂ?&h'%@ Ryows!l sav
chemidahosghysioaimoedng. used for the commercially available

| ifgesiBd, thé‘g‘é‘uctcg]\é?atg@%di}@téf lhrel-ﬁve\ﬁﬁ&?f’n@?%ontgiﬁ'a‘ﬁfdd}bvaﬁt

t.i bl
AT RPN DES ot ePossians Filn Atk SEnety forthis
PUpQsere algminun Byrirexide -Rhesphate of joxide. aiFinwyaterfirsvatertigoil
erviilsions basyat e, for egarnplt @rmiakral sil, bachvashad! FSWwh st 620 a

ve Qﬁb,éacfll\é%\%ﬁ ggwfﬁ'ﬁ RE fetdis ahA'% ?Eérﬁ\’is‘:-‘d into a

harmaceuti cal preparation w I mruni zi ng properties.
Every substrate which is able to support the

Theegsiminisration cb# vaeaine aasordiiontaitiie Iention manaedty@ny ehthetyeell
kno@Rdffetiveiernisrapsiendy cudp\éﬁ@bh @b typs o8 Wied vertar. H@sible modes
of S8k £Atn PEILHS e&rérg gﬁghagslogeww elination.
otic
Ap é V&P@r H neagsep 9'”9&9/ é”‘(Pé‘F'?réErpé?fErabE( aé’m"ﬂi?tPF‘?thé(
the @lekipensBei niass| apploation fesBniguas; cantreoriyinsead foelNPVIviageisation. For
Nb#EKacAiNatid® thedBRéechnigUed ndidde diifkihgbivatbBdhdCeprdy Vdcbigatiter, o,

the rodent cell |line CHO BHK, the canine cell |ine
MDCK or avian CEF or CEK cells.A particularly suitable
A aasieracerding IedRveRtipR eSS RD eﬁEﬁﬁ'Vﬁé’é‘ﬁ%ﬁe %fé'?f‘oﬁeﬂ?rﬁa'”a”t

MY @irus vector as the active component, i.e. an amount of immunizing MV virus
material that will induce immunity in the vaccinated birds against challenge by a
virulent microbial organism. Immunity is defined herein as the induction of a significant
higher level of protection in a population of humans or animals against mortality and
clinical symptoms after vaccination compared to an unvaccinated group. In particular,
the vaccine according to the invention prevents a large proportion of vaccinated
humans or animals against the occurrence of clinical symptoms of the disease and
mortality.
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the present invention can be propagated are SPF
enbryonat ed eggs. Enbryonated eggs can be inocul at ed

wowrd10476r exanple 0.2 m NDV contai ni ng al | anP@©I/EP2007/052429
fluid conprising at |least 102 0 EI D50 per egg.

Pr ef er abl - to 11-day old enbryonated e
inon@|%%§%\/?wam@am@sactm@ls in 3058 85 u‘éﬁt({e sue
cultoelepatirgalinfecti@i d@sbdTC/EIBs,H ayeserallty irea d@sedradging froiet 0310

TOEIDBLS, IRSA0MEY v%meéenéwo\ﬁﬁaﬂ ﬁé Rl nﬁ’d éﬁi'l\béle*h}’of 10%0-10%°
T@E ecting the allantoic fluid | uid can be
i fuged thereafter for 10 mn at 2500 g fol | owed
by el "ﬂ\@nil@fgalﬁqh Bckidpe EoTRRIRRtioN VREGTRFCONATisINgeln addigion to the
recombind &1\ diasi veetoa acarding® the invatidnna eaddrenstaongapasle Hf
or together with a
'”%Jr?g} nagtggﬂngaqanfl\%@dﬁg%?agv%ar rier or diluent
custonmary used for such conpositions. The vacci ne
containing the live virus can be prepared and market ed

cABFESAR O HEREGER.™ ) 0,2, Yo 2 For

buffers. Diluents include water, aqueous buffer and

pol yol s. In another aspect of the present invention a
Fiyaecli ne i s provided conprising the reconbi nant W

virus vector in an inactivated form_ The major .
Censirapliongd seeombinant MNaM expagssinoAY dih d ranseription cogtrelisjgnals
aramnthrkdiebyna gleylteargjlsfoptrapsaviptiari stue aad bi Ppegieetangfe fbong
tré?w‘é&ﬁﬁt?oﬁ %t&p*@qu@ﬁébsb?hé PRUSRE of NBY ﬁéé@%@tuthfé%oéal tM@HS%‘RF

arveste

of AV B el SR SRS AR B A BTG RRA LFSBA5 R e 2t
methpds (stapsiieCadracembinany NIWHS (Riepwh conhlgifisdae agthentic HA
selg0¥3des dhergaafécontbindhe SiDVe{thm threiey ae GIANA witchathd icRgvide site

sthSrt]éaék}{&%“&'{e‘Péh Eﬁﬁ%ﬂeﬁ? ?dtig osMFﬁam: Exanpl es of

ul e conpo s an s with adjuvant

activity for this purpose are al um num hydr oxi de,

- phosphate or -oxide, oil-in-water or water-in-oil
Figwrgl2si on based on, for exarrpl e a mneral oil, such as

ol or t abl e, oi uc
NGTHESR P! etaufies M S seriB B den By VAT ikt S0E0RREor
CléK@aldﬁthéteddﬂtberiD\v@lqr@ I D\IVERYHENNRNYISEeomAIVany  of
A/blhiekémldlylklee\(\ﬁﬂeﬂémﬁﬁdhﬂnﬁe@ﬁeﬂ&e%@“lmyrectﬁ@@”rdd aflertdigours

oftuﬁgaloﬂf RM‘”—( \/Véé' éé%ayﬁef&; Wden%’rlhggbgrogg &R t?énsferrﬁd to n?/IoP

m ni str I nt
N5 A BT REH Ih PAPRGH GeRt SRECl R SIS RNAR L DV-
F tleft)t hk\/ Hm{remitilea ang Mb/r ENdrigis). \Bhadgrbtihs respedtiveyRNA avas
sUbJERIRIED $heV Rofsts hupidli2ativh | X@ebtF6NiAE I San@QMiAY thid dieSaet

erle% ﬁh@\é ulyei\%gé R)?E%c? B da\): ?({(e%gysﬂeiaﬁﬁ) Qﬁﬁdél oé\zéshgfs[ﬁe RNA marker

ar%{tdé‘iqt\%ﬁ indilo baseskR) omethgdefbr di ng to the | nventl on
conprises an effective dosage of the reconbi nant W
virus vector as the active conponent, i.e. an anount

Figlreignmuni zing W virus material that will induce
Immunity in the vacci nated birds agai nst chal | enge by

Wastern blot analyses of proteins produced in infected cells or incorporated into NDV

recombinants expressing the HA of AlV. Lysates of infected cells (A) or purified
virions (B) of NDV Clone 30, NDVH5, NDVH5m or AlV (H5N2) were either incubated
with an AlV subtype H5-specific antiserum (a-AlV; upper panels) or with a NDV-
specific antiserum (o-NDV; lower panels). Binding was visualized by
chemiluminescence after incubation with peroxidase-conjugated secondary
antibodies. Locations of marker proteins are indicated on the left and the uncleaved
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virulent mcrobial organism Imunity is defined
herein as the induction of a significant higher |evel
w@boopnoet7erti on i n a popul ati on of humans or anPEEEB2007/052429
against nortality and clinical synptons after
vacci nation conpared to an unvacci nated group. In
(HAak anderipegssed FEMB4E R it aetdVdiampach iplere l'ﬂi&ﬂtqdo‘?f‘ the
right.dnv AR sfectédacedie opridpos additionaf vikehpiteiad eatrdspoadisg r NP/NA
a1 %% S1s8daicbibid he occurrence of clinical synptons of
the di sease and nortality. Typically, the Iive vaccine
can be admnistered in a dose of 1020-1080 tissue
culture/enbryo i nfectious dose (TC/ EID50) , preferably
Figgre#4 dose rangi ng from 104 0-1070 TC/ El D50

HA SRRy T BoYS GBS GR0BTN R R el PRsPOLIB il e
baé%nMOﬁa'utv mies are riical bgiess PEFekens immuaized erca &, Cher two
tinneso(@iith AMDV M/ (HEmE anvecdroml animatsdiO) gftérachizlienge with the
veldHERIIN PN HeRs YBYLSH HghIy patRbJbric@Rems Ane{c| D;zl.d"ﬁﬁé B&imals were

rotection agai.nst f.urther. pat hogen.
oty AN T it aRAl PaRTAha fietesa sty )
ill (e cenverahal {2 )Nvdeaddse Ss¢liniganndersas ralawaied iviighogpresents
the ardanokluei g Ak kkiclkere peagkeag foyvthis pgriey. tri angl e for
transcription start and a grey rectangle for
transcription stop sequences. The HN ORF of NDV was
Fsub ituted by the H5 ORF of AIV and the HN gene was
'PHEer t ed subsequently as described in material and

Sé‘F@IbEi%QISex%ﬁﬁr?aQi%nﬁb§:NP;ﬁ§Sﬂﬁ@éﬁ%%hi%érﬁrﬁﬁs@ated by an

. con e.,aut henti.g. guenc wher eas

R, REMRANE SBCHERA 400, PES R PINIRRE 88y protsinr s o

chigkees mepurizreewiliENRY/ASf B Tseqllepied entday i2d mopkimapmization

(pEiEhdZFHgm@eaﬁmNbﬂmhﬁgMCbmmmgenabYﬁQ@cﬂto?NdDS@fQPFs

\ reconbi nants. Total RNA of CEK cells

m A8 & o My oo 36 (NDV), NDVH5, NDVH m or AlV
Al chicken/Italy/8/ 98 (H5N2) and non infected cells
(NI') were prepared after 8 hours of infection. RNA was
separated in denaturing agarose gels, transferred to
nyl on nmenbranes, and hybridized with 32P-1 abel ed
gene-specific antisense cRNAs of NDVF (left), AlV-H5
(mddle) and NDV-HN (right). Six ng of the respective
RNA was subjected to the Northern hybridization,
except for the AIV lane in the mddle blot where only
2 ng was | oaded to avoid excessive AV signal. Sizes
of the RNA marker are indicated in kilo bases (kb) on
the left. Figure 3 Western bl ot anal yses of proteins
produced in infected cells or incorporated into NDV
reconbi nants expressing the HA of AlV. Lysates of
infected cells (A or purified virions (B) of NDV
Cl one 30, NDVH5, NDVH mor AlV (H5N2) were either
I ncubat ed
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with an AlV subtype H5-specific antiserum (a-AlYV;
upper panels) or with a NDVspecific antiserum (a-NDV,
wo owefnoqsnel s) . Binding was visualized by PCT/EP2007/052429
chem | um nescence after incubation wth
perOX| dase- conj ugat ed secondary anti bodi es. Locations
er proteins are indicated on the left and the
uncl eaved( HAO) and processed forms (HAL, HA2) of AV

EXHAReal UtdaHdtueidh df@ﬂ)\ﬁ@é&&s%@nﬁ)hﬁn hgmnodﬁﬂéd/Nde type) H5

infected cells or ri ({ ona :ﬁésg ei ns

cor r esporfiigear g Ta e e iRl e PRI

Figure 4 HA specific antibodies neasured by H test
Néwastie digebst djusgNDNY ekpresshsd aidn m\ﬂhertza viras $AIV) hemagglutinin
(HMﬁ‘mJé\thfi KRhas c@r@ru%{édrﬂycr@ber‘sé‘ ﬁeﬁﬁs clﬁhﬁ&mnéngth copy of

tnt BHna bR o dsric Py S ot 78BS b Tk s ina pen
regding famiecenrpinge A cBhedyighty pathgaqsia (HrtE’gé‘rW SOHEA2 Al V
AVEKickdd)ItalyfB8/88 AHENR| Gerwzihk aotxsseioviedintbatr Ay3d5306 pinfies intstgenic
reﬁifggﬂ)tgkv\%}ﬁy 851(; ﬂ:bl\ﬂu%igfi?ﬁl arﬁ'sr%'evilr?'ae Ig%[ﬂj‘ﬂnﬁ:ll @%Eﬁlhﬁgs@gﬂmogenes
(3). Acli ni cal index vvés cal cul ated which represents
Aftedhrere 209 pasaegesfthaltiler chiNBWHhgegrenbigand wasfsamilar ko that of the

pap&ithIofkus IEgHer 3 @ 0SECH.QaI)Cahd Beaiedtntt ontheyseNed Y gahe

w%péc% ﬁ@%&&f &%ﬁ&%%g#@?&%%&@%ﬁs%ﬂﬁﬁaﬁ &Qhé @?@rﬁ@é

Nefieen plobanabypis wes BefImee (i @H@“QWH‘FH"%Q RAAD e

recidivhAdt\WHBY BMURINE GH3N) iseidenticat dlye B5 DRFodlbnedimtorNR¥tis on

ﬂahped by a@&g%(l%aielzhﬂZﬁ h@meoﬁ.'d% GélM%rdltfroN WeGttaldoRmgeselBerdes of
val u .

N 8fab %ﬁﬁrﬁﬂeﬁe@izen%vem% SedfBi vy 484 KGR 0
Qo@érﬁgf?eé"% wWiB sheveeect e@cﬁ'mfrd%b;ﬁﬁé’ﬂ A mBNAsgregpectively (Fig.
2, muddllé). elvwelBergeseroad traesqipestabmat okb D HStappaared. (Fig 2,
mideNCRPEIsg di sease virus (NDV) expressing avian

i nfluenza virus (A'V) hemagglutinin (HA) of subtype H5
was Asmrstidlad bedloktiiemealarapealygienetombinadt NDBHS produced only

thé @kﬁedt@d‘sﬂi@oﬁ%W@fraﬁJ&ﬁth@lbo PemRiaid, el 5 r@dﬁgﬁﬁihﬁ tH¥Me

t.raln ertion.

oA PR e 6 ALRE A8 fod s i

repnqp?ntﬁ\mdyﬂé@lﬁﬁn &ggrehi cken/ | tal y/ 8/ 98 (H5N2, Genbank

ggfe X 9‘%9@ E%\G)f?éagllsc 30 D\élﬂ%!%%(reo uce§1%e%|dpmore ul?réngth

Hhé%@gnm&NHVHSn@dlrlamthu% NsCHp iyéheisfecirmicells wrreed4- and
6-RUmpesthag &&t of KB VHSredndol DBV Hes pattioa] Wralike the@s5 cleavage

sﬂ%'c:g%%éﬁce df) XhidhlHBsRRER %‘t@rled %Hﬁ%&ﬁ es?’ct)hé NBYH5

SRR o TR ot R e O Pat i8S [Faole
it lgprigizatipn Wih NBN t laad Hi} rioges gentiemedoprent trangsiription of the
flaARIAL WD\B g&vesss, BE tHefs Wael nb ize .dilererettb Gugdl HNENRIPA BRRei N

p e g r‘ﬁ: ( ll h?rédgjgmrf |ﬁ@tj1e rérré tion
raﬁ%ﬁ?”(@@%ﬁ?@ﬁ”ﬁ%ﬁ%%&ﬁgﬁ%%wg Qg er%té?ﬁ df% '99%2
rig

To confirm the specific expression of AlV H5 by the NDV recombinants, infected CEF
cells were subjected to indirect IF test. Incubation with a NDV-specific antiserum
revealed a pronounced fluorescence in cells infected with NDV Clone 30, NDVH5
and NDVH5m but not in cells infected with AIV-H5N2. An AlV subtype H5-specific
antiserum on the other hand showed specific expression of H5 in cells infected with
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HN gene. Therefore, the size difference between the

NDVH5 and AV nRNAs is in good agreenent with the
wexpeaoes si ze of ~ 2kb and 1. 7kb nRNAs, respertT/ER1097/052429

(F|g 2, mddle). However a second transcrlpt of about

i n NDVHS g peared. (Fig dl e, |ane 3% As
A'Veb‘@é(ﬁ@cﬁrw\' [RGH fﬁewherSP%tJe'%m%lfPs}*@ﬂ ywthr“é% BASNHARY WaDvH m
negativhl Adttowghl the irltensity pé Eib edpreisgion bf ARK nfédled calisscr i pt

conEid8rabfy hlc{jﬂé#%a% thh@dt®oth r’ecgrﬁﬂlfnlall‘it@1 t'ﬂg 1dVRRST i ExTB&Yidn by the
ranscri. the HA cl eavage sit’e

Nh EERE s e d RUE 1 BE Rt *t o AL T cat om s

r es‘#hta F?aferﬂerh@wﬁﬁ’% § '091@13 I mbk \'ﬁbVHFHrW-@RN &lr@s were
oIl TR Iopfat et e P Bl S@naEn%Oémf BiFip- 2
(migsfie, tnﬁa:ﬁtlrﬂmﬁt AN ppxiusash apREPXIDVER, 3-folsspere rapsprpts and
préfumadgy sdaukl nadre protge. |sictestinglg ud exprodsiddDMHIDVWBhTihfected
ceh@% an%lré @ﬁl?gnf’m&mr{be’ﬁs i?ﬁ'n%ﬁ@tgﬁﬁh NHWIWWVH% coffduNce

Lon repal ned t he tested
atﬁgutﬁ 5o ahelo S5 el e H R e bt
probes confirmed correct transcription of the flanking
NDV genes, as there was no size difference to F and HN
I TRNA of the parent NDV Clone 30 (Fig. 2).
Furthernore, only a slight reduction in the

Exaraple2 i ptheoVrtad eroggin tSH@CqﬁIPxPFQEﬂfi'é”"@/é%e emianpcl NV particles.

ProgBtt e emsPRut L BEL P BoBiinh sbihti Bordds Mg ghidlae of
unKEbRted eiBsas Gralt accur passivelydn rraksen e ofwnesifis isp@eratiant o
s@rﬁﬂh (keetzsdhimdreB et al.ntag7at i afivineldgl, vol.NOYps§E82-5989). Since the

%”f gﬂ&r{ S%é%ﬁ/le &%&ém%% %‘H leH&ér @r%%%&ﬁrés@uoﬁ ?év'eﬁof

ut
b Rm?%w e U EHIBef (O HARBIO HEKRP G oC g e compinant
vidgessyyas praperiapledast and alsp inherporates inteathel esmivmlof NDV

reSEHRBInAME (EiyP3)emsdens indéctddbby Both @bdotnbimdres; et AW $UbAIPE, H5-
spQBVE'énﬁ’%g rjr}“ag{_elc@d tm%rp‘?@t%m %lf hﬁpﬁoﬁﬂ%hélf% VHOt éhotff)ek a

nsi 0)

ar e mere ne vVe.
prE %&%fe@ﬁe ting WquF'IgéY% é@?” Psc ‘%?éfﬁ% P%l%‘z PrOte'”S
(Fm ghAerm htﬂ@mqﬂsaateeﬂhajmmHAwpmSmm the re¢renbieards isof H5

acREHilNG S protdayytit BRzyYNEA. TRE &3thl R |to$e|N\@EodU@é’cmﬁl defls Pfected

Wlwl{/lslgl?/k&/wég Eﬁﬁ\érﬁgﬂgﬂ%sswlénqhg CP\gﬂnérX aﬁd ftrﬁé gAEBFo?em in
NS fJusdeq gelists 9@@'%\6%%%?@%% n@r%&t'Y'Hﬁogldd?%¢9§ected in
NBYi&lene 30 iRfegtedZelsivadiress, ali cudiespnding A arotéih\éppeiesiwersd
deimédnwmt%m el dN®r & ﬁqémgﬁéd.ﬁa s%r@fﬂ de@rr%é@agémst the
wikis TGS olfBL SR e r'w”%‘” 53) LB M bondRa FXRPATR AT ere
algqgletected freplVdafegiedice MN%%“B@'MJ \Wesplermablptanalmses of
purified hieoss inelmbteﬂﬂlhaatttln@HAainoteg]a/ﬂamlgccprperratHdﬂmeently into the
erivbr’éaé oF b&h'ré’ébrﬁtﬁr'é%ﬁrti‘@ilé B) OAitHdegh, RiGem Lﬁvﬁs virdl Beotéth Was
s Rih S At Ge @?35?@@0%@%8‘\6% RaIST B PR P,
NIgYHp sesistjh coyisistesalny lower thanrae Bliiddn BB HHM virions. This

demonstrates that NDVHS5 produces and incorporates much less HAZ2 protein,
presumably due to the availability of less protein as a result of the premature
termination at the cleavage site.
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unrel ated viruses could occur passively in the absence
of specific incorporation signals (Kretzschnmar, E. et
w@bkoo7/14087, J. of Virology, vol. 7 1, p. 5982-BOBBP2007/052429
Since the efficiency of such passive incorporation
mai nl y depends on the expression |evel of the
proteins, we determ ned whether the HA protein

ESTRNESS CR Dbtk RERTNA AV A BRSNS oS o

I nNCOor pora enve ope

ORE6aRD kBRI vﬁaﬁ,‘s%f rr@asuﬂlrﬁg el e'erbff Wlﬁl@ﬁ’c:ebc\f a@ldh NDV

sEEITBL BO g WO LAY YP N 30D GuBRbLS R
inkaserehraldupraiRAtipn K@Epéé%?ﬁ) |Qf@C'Q|Héumﬁl:‘Pfé5Q/ HrORABN SREMIUEY L
266, @20edThéddhoaindruldh® viprsets @iilhgivé Fidires 378t apfitoash the maximum
sCHRITGIEG "iHepSas IBRbgEIE sﬂ'ﬁn§%mrg¢\§§\%ﬂ1&yclc§§&0 IDGE GifienRAt S

SRR S AN i Ffwoatsv Joleiee BEETR et Rt
pmeﬂ@ﬁﬁmwgs JIQRdKfer NRYAIStamatNIY Hapwererdelgeminpe ta-pyaluate if
enpressts@nrof H3 dl\HHPAl virlie alterd NEBY Vieulérebahe IGPIwakiebwere B9, out

30 In@ﬁﬁu e%@lbf?%];ééﬁ’é%rﬁ&w d?ﬁoiﬁéﬂt?,qe nsfathigh& one

rrespondi n
Bression e Lo fradiaaels Bun phtaDT SRdiN fheayeect NOV

wr@@mpg Fmomn@rlsﬂqn tedet plca leatoganigddd\ ¥acsie gl asttotbiee
baMdW@ D& fuit & possith s viisotaetine a&ci es presumabl y

corresponding to NP/NA and Mwere al so detected in AV

infected cells (Fig. 3). Interestingly, Wstern bl ot

anal yses of purified virions indicated that the HA

protein was incorporated efficiently into the envel ope

ExmBigid rl@&é&%l%‘ﬂ\l@)\ﬂ& §?h§)theﬁll\y hﬁ;{ﬁgﬁemrﬂ%fézc [¥ldRens

viral proteLn e West er ot anal ysi s,
t he anmourft9@ thgl d%gc&f A'4{¥6Ppor at ed i nt o NDVH5 was

B&hbbd oFQﬂ@hé’reé Pés\éloanS ﬁr@t@ﬁ EMDVﬁgm' Bnlg@\@"réﬁbm inant

WS, esPA: e %%?@%éﬂe*ﬁf@efgpﬁran ot BES ﬁm@'%t%red

tot2hdhreeayackisild chigkens at aslosep 1EiEDapenanmalby owﬂortalsal route.
D@yt ubseriatioRipeaibd il teé amh@ls:deﬁ@mmeanmﬁw@wmhm&/erse

regﬁf‘oﬂg‘t& QW%;NQV |§ nyd§§eb%sél XS%TGQH]%EIH?/ the Hﬁ% SE AI\'?FIS
Soal)e SRIIes arp IFL otsromie i Sy ek 280 1oLF Soeh fgp Indreased
tof2%egsiay2t hlterpyattiogfoni(Eigt JAbANtdadier onsad of BnmanityzagadistiAl

wad hekens, adtb&ed imngeaeesaadl db?@ﬁd}ﬁt%h\@ﬂlséﬁéﬁﬁjsﬁﬂg?&?hdlrect
|F(19‘;§26|5?aj1 Journal of the European Community L 260

he nost virulent viruses will give indi ces

t hat TRMREPARE tHeBolRBIBHECESI Sn@lé vgccﬁhat% %r@@ﬁs of 5and 10
vagglngt%g%ﬂ|rﬁ%§ ttB thg‘r lehl Arppg(#p}f%fe\)%r”t?& of cgrﬁﬁol %9 m%ls were
supjectRddh @d 'rﬂéf"éﬂ‘ﬁ‘i’fr\%m?' Ch@“\%‘qeﬁlaﬂa@@tr"é%y é‘F‘d ﬁ‘é\( HS%@%’“WY ;NOt
uneudecﬂerﬂy (1I0QFA 9of the vaddiDitesl amchalsDidre protected dediestiethad t o

lnkl“aNi@V 'Cf'lac\:l%ﬁgé eross Af cdifoPdniMalkiRdd WitHin 3 d@%é EXHibiting

oD KR i JBE Tl PhARR, I8 s Bl Breion
Caél'é%ﬁ%"ﬁ’%\f"ﬁ%set'ﬂ SPNURPLBIZST ShickINs Wt MRy r3ie Of 100 %. In
comttdstt albanitmalsi ¢f sheoMDV pibot iginmsizbidcyrogd suroted tebéthaleddse of
h@ﬂg}%&)éfthﬁé'érﬁ@ﬂﬁ/ Je0En IR §'r%ken§ RemAifEd c%pl@tely healthy,

whereas t%?enel a(l:nlr’r\lla\s{ exﬁ%(ieclin \?ens/trrql% resplra?ory symptoms However, the
resulting clinical score of 0.05 was negligible compared to the clinical score of 2.61
for the control group (Fig. 4C). To determine the effect of a booster vaccination in
protecting chickens against Al, the remaining ten chickens received a second

immunization on day 42 after the first vaccination and challenged two weeks
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Exanpl e 4 : Reconbi nant NDV expressing the AV HA
w@emrad418Pr ot ect s chi ckens agai nst NDV and Al \WWCT/EP2007/052429

chal | enges. Because of a higher expression of H5

protein by NDVH m only this reconmbi nant was tested in
thengaftefn Mﬁﬂl%@?re@@mpéete'mw%?% asringipirisal\tissapp gler a
lethdndasiestf érecttbni@o@iustHR Adeirus ekrendat alhtonkenmiratls aledeisped
se¥breldiSedsh AR dRRIwitiM ﬁ'@by@bés@l@lh'é RNASiHical 88Hr€ of %B'(ﬁg 4D).

the observation period, all the animls remined

heal t hy wi thout any adverse reactions or any clinical

Si gns of disease. As determned by the H test, AV

- specific antibodies were first detectable on day

)gb#?ﬂale s*RD-Rf éc'&%esrgﬁ&e%ﬁ\{ sH%ncﬁrqued_ to 92%on day 2 1

er vaCC|na on ( riier onset of
Fdr Al ivhYciRd @) lfégéuceéséfﬁstheWQ&@N@éhou‘Ii%@éﬁ@ﬁvé I &6%@.5%
V|r1§,1§ ﬁ c?c&n 7bg % tgje?ncg‘ %afm@ Ieﬁlgé(t‘?? us |H§>Ir n\/%n als e@sfee‘l"é
deéergmfgyhg Platiug ghedsting yacksal 5”%ﬁ@a?@ SW&E% WRER %HPJeCted
to@oantiththe reslgetdBT-RER bt difigreoiptimext @osh aindliengafViebRNAOkas
dREEERInSall ﬁbﬁflﬁnﬂﬁ@e@%?&a{”@n%cf dHicken§ BERSIh ‘BBnthﬁ F@J‘ps on day

2 608 ohaaR T BRboR VPR ICY Malen BT SRFES A { Sorybftnickens of
the figst ard aeroag £il¥ishalleagh sanaed|beleaeincS NDWBEhand dhgs5-5,
repbetieelg. 8inkce @b Bbrtadl apimat@disd dithith Ardyi8iof cHal@ays, no further test

co%ﬁ\?}é’bérfdﬂﬂe& ¥RitGE o%'pgfr‘lscoﬂfragﬂ%é FRAA v@@deté@ﬂ@d R rbY: Yof the
gev#cal %é § b§nge i nfection caused severe
Leedanimaly 6. QFhARY S¥8PYhi ckens with a nortality
rate of 100 % In contrast, all animals of the NDVH m
I mmuni zed group survived the lethal dose of hi ghl y

pat hogeni ¢ AIV. Seven out of ten chickens renai ned
npl etely healthy, whereas three aninmals exhibited

vaerﬁ NE- E|é§6|qeéﬁ0@r§)r0§§¢ﬁm6ﬁé However, the resulting

05
ofs prihE Sleati@rgpr Suip ViEnaRdh diofS S RS UGl
vagginationocaulst irabienige vius @rql@ébt%wnd@tqs&ﬁs@re@ng/@tf& ﬁﬁlCP
recasmnnamtemv Rgcoirid ke osntaigathestiA Abne, taheELNSABEBBRNEN therhighly

n%b@rﬂﬁ gﬁ?@@ﬂrﬁ‘@% @erl%mnblﬂ?{‘]%ﬂ’ozaﬂtal o8 t@%@@%olfé&ed from

V%@ﬂtg{iﬁ@%ﬁc{?ﬁ fore' S atHiferg é'mﬁérait%sfe?ﬁ'ﬁﬂfa@ Veteas antibagies
agadwt ABL NBIwene ebsendinsseis of @df arimals Hefarhghalgoge indectioneNP

sehicutpl egioHTotidNe dtédied inWes 8a® 180% of ietdhidke@doiBApB7 and 21

af@)?)&ﬁ% &Paﬁl@n @‘f@gp%cme?fg?& 52”1"11 sdaf‘q%ﬂé%xm Ehé‘t tH@ -based

LT n
ﬁ?ﬁt@”g les ResRNA d b%(@& ﬂ@”@&%‘é@% ‘i‘ﬁ'@ﬁ%&ﬂ% feqfeg} ones,
bunlsalfaciiiates detectiorbef anyciredsting virusleenongoeceieatsthouifisl be
effective in preventing virus sheddi ng besi des bei ng
safe and efficacious in preventing disease. To
determ ne the anmobunt of virus shedding, tracheal and
cl oacal swabs were subjected to quantitative real tine

EX@mpIeR: Matstial &80 Pathotls e ExaAplesch@l | enge. Viral RNA
was detected in all non-imunized but chall enged

chi ckens of both control groups on da
Viruses and cells: group y

The recombinant NDV based on the vaccine strain of Clone-30 has been described
previously (Rémer-Oberdorfer, A., Mundt, E., Mebatsion, T., Buchholz, U. J. &
Mettenleiter, T. C. (1999), J. Gen. Virol. 80 ( Pt 11), 2987-2995.). The influenza virus
isolate A/chicken/Italy/8/98 (H5N2) was kindly provided by I. Capua. The velogenic
NDV strain Herts 33/56 and the NDV Clone 30 vaccine (Nobilis®) were obtained from
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2 post challenge. The threshold cycle (C) val ues of

swabs of the control chickens of the first and second
wa\Ldg7abvaki enge ranged between 32.2.-38.1 and Z2BCREBHNT)52429

respectlvel y. Since all control animals died within 4

ays of challeng no further_test could be perforned
InteRvat i \érﬁﬁj‘ﬂ‘eefn hed¥rtberands nbe A s sredreeRgader inrppecific
paﬁhngendrfeet(BEF) hdrday-oieicerabry oredted ¢Hickenieggef BER- TSV stably

b®hlg e Twlﬁhﬂrbé‘?ﬁngﬁ‘atsg‘%ﬁ&rﬁlb&cul &t FiRke, A & cOMRIMANN, K.

% @5%% E ot} wefe Fads recBvien Pestits b BB doa.

PrvnarM§htC et eMBYOSibEbaRBdCEE ), iimampifcheinrairRryskigaey (k)

celle ongimilmaumcldNEMs V@MoiRevas uged aninaestigateneotelih g@nressioarand

vn’éé'éﬁc%@d on the highly imunogenic nucl eoprotein
gene was enployed to analyze the sera collected from

vacci nated aninmals before and at different tines after
Censiuctionged reqymelyiraidt visugesiexdiessing d2e AVt HADRNeP wer e

TrabsigshidipAINDRF B, expredbihg & fitlshgedmigenehr! kagemone 30

(I#oPrT NP SI% &to VeI coul ]y 6C Qror.
e R A

getnhaFIrstmewaBbéMIe‘wﬂqr&;mtwéﬁ 883l ot Slanet 30ogenpme was cloned
in@l ﬁU@fﬁléérﬁlﬁl(ﬂapN FIRE |wa3&eat@ti Rdobahd AMN &itds&edre then

mt?&ﬁl%e? g#épé ﬁﬁn%@ﬁ%lerlstl\ﬂlg?g% c%?&é&?ngté%\c@é}@ac ngf%ccg -3,
SHRIGNCIT) aHd Mit Bodoacto! segivariatiandenatigpparaetias g SEQ 1D
NQ@e2) $he AReHP epemaauényt fraddy/( QRS dhwh hiah dewmaniplifiedsttarai n

p|@§m.@1p@nf-n=|&§ DascHReD. dgsskt e dviB@ViRHST )C. &Fuchs W. (2001)

V%R%%ﬁlgl ?E{ﬁ)%és%? 1{|c p mtgr cPrIIEtalFmg@ (‘i Iorf\ﬂll
regifigtin S'fsg (F(H@'f2 ﬁ)ccttmaggwt gtoqtice3i SEQUEHNS: mrwis
PHSR:I & -ecchvctthagtiataattdacidaptt 84 DGcaabitigsacigraalgatud!-9’, SEQ ID NO:

9y LstetholVibdiitutEaRIAN JRE oF €loReS0i teN? e&bh%m rhi@cn taﬁd Aflll

3/ 56 the N Ci ne

Cg Weaci’ddftPBnﬁ‘?%’i’ gpf? ?”de%r{a%'ﬁﬁes %85?&&%? “C‘?ﬂéﬂ bdndigefic
reﬁl@f‘i‘féfrf@rﬁrﬁ?ﬂﬁ‘e Lrgrna (steps@usinsrsimare plgat ed i n speci fi c
(5pabhagagcitatggta @;@ Eacdditaguacalgd -8nBEQRADAN @ ))cimd akeh
(5 9§aae§§5cg E §cc%ta§8%é’cg§%@é '15‘98@@6}9@\16_ 76&&%”&
S"ﬁs koG 9 ey ety oy dféir%gﬁsmveewﬂ%@@? 1870 es
(5+ geavasactastegaoatsastJRDAaRgeAnIe DRI nBFQR 1B @K@ for the
pUEBddEYS clonligah@ siNsgdreifer tHerHATORY (efeb@Eemhe My deavikgeney
se%ggr@e r‘é@é%ﬁl?r’?rtrﬁlé@r' tloﬁl’fér‘t:rln’?'at%ﬁlsleﬁ dén%T ﬁb\)"(ﬁ semﬂﬁ‘ﬁgd 59

I'nvest | %F ession and virus rep | cat | on.
silegtrayia BFMeME ant viruses expressing the AV

(SHggeigtecciTirngabagagod apdd debvgdactatidggagessi BgQtIRNO: 8) as
sHoWnlin RBY &F Gt [ He NEWB &Y - Elagmenst pfINDV-1 was
su&gﬁgﬁrd bg% {ﬂlﬂ%rf fﬁégnﬁgﬂ Pb%@gtfronﬁstﬁ‘.pé\%%?%stgggiate full- &e;enr%)th
clapgsdiDVider NDHM, Tyspecery (Digot)) Thalengliesf thorashitars loses
(17126 MicleatiBegjandiviskbie by six mdxmy UBRINY\KRe Tralgmesik”. At 4953
mata§&RAls @bctidne R scbet tRpAMReMafone! BMGAhe Quik Change II XL site
directed mutagenesis kit (Stratagene).

Transfection and virus recovery:

To recover recombinant NDV expressing the H5 of Al, the full-length clones together
with plasmids expressing the NP, P and L proteins were transfected into BSR-T7
cells using Lipofectamine 2000 (Invitrogen) at the DNA:Lipofectamine 2000 rate of
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into pUC18 plasmd (step A, Fig. 1) . Newy created

Ncol and Aflll sites were then introduced (step B)
wa@isiongo4si mers MP1 (5' - gacaacagtcct caa ccat ggPCT/EP2007/052429

accgcgecg -3', SEQID NGO 1) and MP2 (5 ct ggct agt

t%a\gtcaatt cttaag agtt ggaaagat ggc -3', ID NO 2).
‘TReViyPABAGHIER 2P gANTHE2fiP AEhE Cpgoyer %”féﬁ'orﬁ‘éé"rlé%lé/ﬁre
esamptiallf/ icadiet nohaptiesenbed pElliotly (Roherc@bevdofier, 1999, sapra;

MRjen] WiekF, 0.TTeifke, & FURRBatsibh, T 2RkedieMACT] O&,

R%P?P@%%r%g#er@o S it R R

ccttccat ggagaaaat agtgcttc -3', SEQID NGO 3, and
N2 blobanralyses:

CE@E&Q\X/&@%@&@@WHW@é%&%@apg@@%tbﬂ%ﬁ%/&l%ﬁ%r@?&@&
migiolitg sty o a7 EBet o Sap CreRaRr T Al 9T C. ¢ BEDENA
of @fecten andidniniesied aedswwag Prepazat CHREBEYSK Es Sveacehi, N. (1987)
AndnjticaBIeerniistryt 182, i 86269 BeSarsegiiMdendluringeitfaré¥e deearld

y@ﬁaﬁ é%ﬁpaoqaa é@&?lﬁﬁég?{i Mp af
:/I?@e "ﬁéata;ag'éioggigg@%gég%&j $(tpé§%§§§&§§% E’?@%{%@@tammg

the 8pen sQINGIraN@s @ )AIV-H5MN2 remaggiutiinf NExvkClnge BB E aAMl e mere
usedtf@fin Wirowrihecritio e b’ PdatisiédERINAISRE/F 7 W&]s@ﬂﬁtidﬁ%, Réche).
gaaaaaactaccg gcgatcgc tgaccaaaggacgatatacggg -3', SEQ
I D I\IO 7) for the purpose of cloning the HN gene after
W oignalyses:iep E). The H5 cl eavage sequence
CElésellmNemgnfectadlatam MQAloh S iathi DA Clane e bjidirtse NOXV HSDVor

ANagsNDPaihd in8Gbd¥d for B8 htat Bt @lLiyestel BF MEdRId ¢8RS oMAHBRL purified
o Ginin QRN B85 616500 0RPA0AANARAARARAA0RRC RIS A9 UA
trqrisfp&qep);o nitiegelwnse/fiseris\ il cams okt C@P Bﬁ}-RR@\/B%twgre incubated
wittud poliytlom e datibjt satisenoiml ayairfst N@Ve nt a pblyelona dhickemarstisepsn
adaift AfV 6hE 58S FYhtdr@&BithBe! BEesedNINH. BrndMB\QT"beromdase-

ctive

coi R P45 st achiga duySotibs oot b el by
cherdk@isieseeN oFi usingny rerzignal Y est Glicosthemilumineseapiaydisgies
(Piezees)tanOGeaydiras (Hyyedfilhevie, Avehdone using the Quik
Change Il XL site directed nutagenesis kit
(Stratagene). Transfection and virus recovery: To
Artimabaseerimeaigbi nant NDV expressing the H5 of Al, the

Trfel'galfet %P%*NM F&%ﬁlbﬁr%gl%t\pgsr ad¥eb b AL PRt I’qugnlﬁ% H{e‘?ﬁ%d'égebral

paUEIeBICl IHEX OB At RS0 CERTP PGB SR e ohde
Eunnig anof e manibheopai Biregtive (0FEC (19923 Offigigl dsupeyditrat i on
E@Bﬁemémmﬁai&y oR6Of1-20O\E VaRMEEbNn ekpdriticdld WwertdScaviiddusut by
ﬁ.@teﬁﬁ%b ' é{f l\?ﬁ\{lagrg%celléha?aﬁly %ﬂé %F'trk?rsg m%reﬁ“é' c1°§r5#y
Ch\ﬁé‘?ﬂ%r 0 @/a uaitg Itl?q(%rote\j;tlvqgablllt?/@g@pg?%)ﬁn ||=Tant aﬁer a single
vaveinato, §ve efrthe Yacahates Rgetber @tieb additieng! cpntrc(liweea) cmaJIenged
witl 109F ELIBI d1odsy dfn HERs 28)66 it iR LR tee artaky
vaggh(at?oi{ %ﬁ(ﬁ%eﬂ% QF ut '{,SQC NﬂtéJ‘mb‘BﬁeﬂNfPﬁ‘ﬁmé%ﬂd.’h‘Pﬁ’ Ontjr\pVH
animals were challenged oculonasally with 10”" EIDs, of the highly pathogenic AIV-
H5N2. The remaining ten chickens received a second immunization six weeks after
the first vaccination and were subjected to a similar Al challenge together with five
additional control animals two weeks thereafter. After immunizations and challenge
infections, all birds were observed daily for a period of 10 days for clinical signs.
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wamonfileosed cell s was prepared (Chontzynski,

multiplicity of infection (MJ) of 10 per cell and
i ncubated for 8 h at 37C. Total RNA of infected and
PPCREP2007/052429
Sacchi, N. (1987) Analytical Biochem stry 162,

156- 159), separated in denaturing agarose gels and

hybri di zed with radi ol abel ed cRNAs as descri bed

el sewhere (Fuchs, W & Mettenleiter, T. C (1996) J.
Gen. Virol. 77 ( Pt 9), 2221-2229). Plasmds

ViRRhabdih§aniibgs epesuigrRNGCR: ames of Al V- H5N2

ORI VB A DS
timg RAGR g |d6VfS it 8 @?@c‘ﬁ‘e%ﬁer%%'te@@ﬁ RN froaPRRaryngeakRr
clcozeslal svabsrveas pTéﬂal”eé(éltMr beyrT eldah Anrtorﬁatwstnb tINDN u Gl o 19pin36t,

N¥g¥hl oﬁh%rnuﬂ \{Isme @WQ RN Hl@@lggeﬁ)oﬁoretge Be®Etion of

A@oﬁﬁ?f’%ﬁ%aﬁes’%ﬁ A Iy A
UG AN e G L

ml@HfIhGM&cBieriurS[@ tbelRT-PEBRavdradheckdd by heseldgoasiinédreal control
etntgg@gpl cﬁllpfé&aésséﬁngé ber@dHried &nUhe @9@'065[5 é\"%i{age‘?l'é) &cler
)

I seru
PR EECR I CLRESoi) B sip '%ﬁbBCPB?yﬁEﬁ"hg't%f
Plpé Ja@.&%?@g@p@@eékﬁw‘pggn)éHéeutem@er@étfwdﬁlmas 0 min
50801 2 bl DT, fdloaea\by)42vsysled ef 8T betlati® °ChBosdaLTIFTES @AD GO
se %h@g CSuper Si gnal West Pico Chem | um nescent Substrate
% lerce) on X-ray filnms (Hyperfilm MP, Anmershan.
Ani mal experinents: The safety of the NDV reconbi nants

HIVESy Wﬁ?&sﬁd by determ ning the int racer ebr al

ndex CP chi ckens
T e e ot o DY e AN Bt Bis Dl eI were
cofleciad at 0.0%, fl ¢ @nfl vé dayCE® $ulgegd © Hansagglutideliomiahibiibn(Hi
teﬁlsrscd%arrbéaqﬁmmnzmrbpéare@@mnmna Cbunciasifdctiad | QRC (1992) Official

JOE@ B+ tﬂ? %W&%ooc uﬁ@ %%?5([1 bﬁé)%f’fl@l& v[](oqpnal of the

Eusppea;oREwmEitiesh 1@%&1 u%%(é 2t1 é: Ob?%‘%eéé‘ﬁg\?ée %PWCP)P‘C@W H5
arttihedies etberbmnauntzatién, dine sers |Weg¢= eddibt@ailinasedior indirgad of

mﬁﬂlﬁmﬁ@&r@éd&b@% F} @chb@gtm i1t 1DOiRESH b1 tRE 8braGAtH AR/ iffected

r h t
C%@/%B'% ﬁ §ﬂ%scuvi‘grnlupe8$rﬁ?em @Qf&e% mvetsthc'? Cc?‘?yh rll_k%glrgct
enzypedinked 'ﬂ@UQﬁsoftﬁ’@t @%ﬁ@ﬁ (th'%és)ttl?ééi’ BB thepydeqpreigin (NP-
Eld84). tHoothéd purpode, al puaficdredce mbinaet edvaldvensgderived gluthatione-S-

tr%%rﬁ@ﬁﬁkué(oﬁ"b%téﬂ%ﬁcgmgés@ﬁ% AL cbipiet &ing rfé Foh%ﬁ{é' AlV

IVH5N2 Th cei.ve
NE B VA5 61 25 AL ke age S PrRs Sod 'emqaq P iegn
2(1/\)@?@ iRvesfigated i dupligate Binding opsecoRdany diiécorigaatae aoqtia-h
chidkee |GGl (H+1i)GRAICKLAND) @intilbotlistal as tietoctee ek s dolvar ﬁaﬁ:‘cti@f using
BRAHM whah ons, a
n?‘enl\‘/?/ere %ﬁdr'slé%) @g)?ll y fo%gg]alﬂ%deé%ggq 10 days for
cI i ni cal signs.Virus shedding analysis by real-tine
RT- PCR Oropharyngeal and cl oacal swabs were coll ected
to anal yze AV shedding by realtine RT-PCR on days 2,
4, 8 and 14 after challenge. RNA from oropharyngeal or
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cl oacal swabs was prepared either by Tecan- Aut omat

using the Nucleo Spin kit (Macherey-Nagel) or manually
waigiongo47Be viral RNA kit (Q agen). For the detBCL/EPW0D052429

Al'V sheddi ng after challenge infection, the Influenza

A virus real -tinme RT-PCR nmethod based an anplification

of the M gene was used (18). The RNA extraction and

EXBE CORARGLPEPN E o0 Bn Tl oAb, ENED b @

ous 1At &rnal SYyS upl ex
In BKEEIMAAS e HRINtIANEEiIR o tHiRe MESEHMR abSVe, Bhausn %ct@b’@dn@fruct

wghle Eﬁwggﬁdﬁ%d R Gere ﬁh({;_,'n(s?H Rk n_?i%glvél)a[ ﬁérg}\pf' hb H7NA
A'P‘d‘F%}@Fﬁr&§B'Cb‘?ﬂ4\'ﬁ”¥/f"6@8ﬂ)t§‘e SqHHENcR ﬁf)@h'ﬁf‘ Lﬁ@‘bﬂiﬁw in &Sepggnk
urler ataesSOCHUMbET A) S8R5, cbd alsmd/dy, 42t aly 20@3s(Jobf Gn.Sol.,
o"lit849 (5334%9 ﬁ%%ﬁber@ﬂﬁa@ﬁ%r% if®aheNRBectdrlin %q/een the F

esence o

o N B an R S Rl o S n g gy

aﬁgo@ermatjgﬁ;@ egwdseguwc‘@dg eeesept after the cleavage site region of the H7
HA gomg Jihetdrigimtal srrwienté iniriucieotiddd )195eR06astadpacaber in

t
o TP D R TERT H B B o S fyiosam,
-20; CEC ( 1992) Oficial Journal of the European
Communities L 167, 1-1620, 2 1) . For assessing the

THX RSeRsEinef stAblY-ahB iraproldeipressiirt £1d prevahtatbatdr @iv mbdifed

r

o B DRl ISR 1 ap ey

9%f - the sera with AIV infected CEF. Antibodi es agai nst
Al'V nucl eoprotein (NP) were investigated by an
i ndirect enzyne-linked i nmunosorbent assays (ELI SAs)
based on the nucl eoprotein (NPELISA). For this
pur pose, a purified reconbi nant bacul ovi rus-derived
gl ut hati one- Stransferase- NP fusion protein,
enconpassi ng the conpl ete coding region of the AlV NP
gene, was used as antigen. Sera diluted 1:300 in PBS
contai ning 0.05% Tween 20 were investigated in
dupl i cate. Bi nding of secondary POD conjugated goat - a-
chicken 1gG (HtL) (ROCKLAND) anti bodi es was detected
by a col our reaction using o-phenyl enedi am ne and
Absor bti on was neasured at 492 nm Exanple 8 :
Construction of NDV vectors conprising a nodified H7
gene: In experinments essentially simlar to those
descri bed above, an NDV vector construct was made
carrying a nodified H7 gene. The insert was derived
fromthe HP H/NL AlV isol ate: A/ chicken/ltaly/445/99,
t he sequence of which is published in GenBank under
accessi on nunmber AJ 580353; see also: Veits, J. et al.
2003 (J. of Gen. Virol., vol. 84, p. 3343). The H7
gene was inserted into the NDV vector in between the F
and HN genes, and was fl anked by non-codi ng sequences
fromthe HN gene. A potential gene end sequence is
present after the cleavage site region of the H/7 HA
gene. The original sequence in nucleotides 1195-1206:
ata gaa aaa act,
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encodi ng the am no acids | EKT, was nutated into: ata
gacj aacj act, stil encoding I|EKT. This resulted in a

wa@bliei7snd | nproved expressi on and present at i BCT/BP20DTI€52429

nodi fi ed H7 sequence via the NDV vector, conpared to
expression of an un-nodified H7 gene. CLAIMS: 1. A

St o produce a reconbi nant Mononegavi rales virus
vector harboring an additional transcription unit

c gg‘ﬁl Lr%itﬂ'tﬁi t8 pfrcgfu‘éb %?e?&ﬂ&n&rﬂ%@ﬁn&&éﬂrab%%@g vddtdhhaBoring
u |

i,[l\/bnp,[nar%av d.a ueE yLrus gege_est art eS?GSe?éiv inked
sequEHEEIONE YRS UROP DL SORMBABAE g4ieeR 4s0e PRIV il
end WithEn drsdigapcdoneiiegputales Vis @ena staildGS) seavasnceiage a
genedovegtiean d/@noegasraesvros geime gid (FE)wequende, claarhetereed
St r of Hethiordion %&%S%w‘f\r@ﬁ%ﬁ?@é%%a DR AT ote R dhtains 2
Ly St s tbedianicaith doss. LR ghenepUrng! Arginine
wher(@rg) ander hygine diyistesiluge end eodpiningeat fagskonmlyginge i s
::Iqami@diniﬂgb ﬁumébtiag\saquédmto_f tHe fdrg&@ imb i€ e8Ik eted irBsuch a
ol vy et oo R Ul EAREAET i bl g i

( ) PUiERTaR B the MOROREGAIAIeS EBT 8 AGOTE °Rd KFht spaence.
characterized in that the part of a wild type foreign
genea FREHRINGRoRIHAE icREm Satkhratteficen ®at #e pABSta Wil §Be
bas'fgre@ éb%easce'qg?nde.seﬂngihé'ﬁﬂ s?r)étcﬁ'otf Gt Ighgtqﬁlteg%a ic amino
nmut agenesis to elimnaté any sequence that can Be

r eccﬁﬂqszlgg]ogylegm sife pggetg@,w}p&e&ggs I elinpjgate any sequence that
nonoreedeviecednizedbyribe vieal palygenasecsfdhd @Ehosegauiegies yirdsoas a

cr eajepeendQOE) s66Lches &b Gre LR thouRiRdeheRn gdneAeliBdritad
according to claim 2, characterized in that within a

t / aGAAAA sequence originally present in the wild type
f ér et giethipsrecawigdaclim 2 chasasierizaddn that Mt ¥as
i nt reedueas: ovigiradip presant'iAtheolvild type &ateigh mens seqtenhe | & least

r epl Ge8AuNoRBRARILCEYFhERDY 8R “A%f tHd ARINROIREGAE ¢ disked
to ¢l aim,z3 clﬁ]grﬁ%terl zed in that the nutation(s) are

sil ta]nog?efr’&u d according to clains 3-4,
characterized in that at | east one aaa codon is

r apl Aarthdayacgordaggto@itars, clharaderiaidio thaa ceomdiation (spare

cl aifig,3-5, characterized in that at |east two point
mut ati ons are made. 7. A nethod according to clains
3-6, characterized in that at |east two aaa codons are

r &pl Abethdgyaceardigio stadps 3-48 chaxaptetizrstin Al @it tiaponegaaa
cl aidgmloris/repltlbed Bgbebbgedddm that the codi ng sequence
aga aga aaa aaa is replaced by the coding sequence agg
a%g E?ngeth%%géccording to claims 3-5, characterized in that at least two point

mutations are made.

7. A method according to claims 3-6, characterized in that at least two aaa
codons are replaced by an aag codon.

8. A method according to claims 3-7, characterized in that the coding sequence
aga aga aaa aaa is replaced by the coding sequence agg agg aag aag.

9. A method according to claims 1-8, characterized in that Mononegavirales

virus vector is a Newcastle Disease virus (NDV) vector and the foreign gene
encodes the HA protein of a pathogenic H5 avian influenza virus.
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9. A nethod according to clains 1-8, characterized in

t hat Mononegaviral es virus vector is a Newcastle
woe@easssyi rus (NDV) vector and the forei gn gemer/EP2007/052429

encodes the HA protein of a pathogenic H5 avian

i nfluenza virus.10. A reconbi nant Mbnonegaviral es

vil PL repeEbBaNh MPReReaRYIrales WS eckR APrboriag 36 APgiipR

uni ttrapsoniptiosiuntg camposieg grorgigneeap @pataitivady iinkeidnkithdans t h
an %Eré%%d%ﬂ@&ﬁﬂ@@srﬁ@%oﬁ(é tdr (@S §equeﬁEé STNES)

sequence,. an VI I us e.
ond (R r8an 1R ORI BRI BORGERY G Bt hder Bl frizec
gendn #at Girdioraigrhgeneceneodps @ Rraieia mdigh rieieinagandains a stretch of
st r edt¢dasothred bast@sminbluces, knidsstretalmbmlsimg@sArgimnei(Arg)

St r ec{rﬁirbrq_%‘lﬁéfwsﬂ Ebs?gueé‘%% @bﬁ'tgln(r@r :ﬁ)e&f‘gﬁ@[ es WFl?ch foreign

ue t al ni east one
Wbt cdereaibed G s 8 BucHbe Haien bR el LN i
can Rsdymesasy Al the nanpnegryirales alrupas § gerased sequenee.
nmononegaviral es virus as a gene end sequence. 11.A

r%%‘&; bt aNPM%H ‘é\xf é§§|r 'Je% ‘58 r8|'h ?&SIQWH@Q to
ergn

cl al r]w erl
enco%'%gaq%eﬁa}@ab e FTRioR SeRENBIdSE e e aa TR A pretein
avi aof ai pathagenicaavianriofiengh gired, whergin terstetsh abpagaaimino

am naidCdoAirkat dsh S ALy dirkAgrhinb \WRidk WS tWNe afdWherek¢ hdgast

n oo Meﬁ%%e% d@eﬁéodeﬁ%?%h@%@do%faa hese lysines is

enco by t codon reconbi nant
Mononegaviral es virus vector according to clains 10-1
1 12ohaa'cambe"ra|ntM0nomegahmle$ hieusstecttr ahcayfling & clainas R d1,

aci %a%&ﬁr%bﬂ%l {nBEtharreRnas b§|3|§ Q%Hfbné‘di’ds%c&térr)’ssthb)éﬁuno acid

ene i foRl 5, A4S AR SPRLTISEAIRG et

reconbi nant MV virus vector accor d| ng to any of clains
10312 vacvihesagairest amterobiatpdthygemcmenirainge eaombieantdvV virus

di | ugRtor according to any of claims 10-12 and a pharmaceutically acceptable
carrier or diluent.
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