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The use of viral vectors to express anti gensmmﬂ”mq””m”m
descri bed. Further, the use of fusion peptides
anti gen has been descrlbed Fusi on pepti de based

vectors sinplify the dosing reginen and create nore
10 opportunities for heterol ogous boosting. However,
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and propagating adenoviruses carrying large inserts
have becone roadbl ocks to their large-scale
applications. Wiat_is needed are predictable nethods
Por FROUNP \fr BHEUNVENTEONsef ul 15 for delivery
of gene E_r oducts. SUVWMARY OF THE | NVENTI ON A system
for generhg ngvf\wralmectom@ @fmese antfgphnlpsdter deaaibet WBurther,
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utilizes a uni ackbone t hat
permts Bfdidrcpeptite Mtcbmctommmpkﬂfysled ®Bing @epiRbn hiisekSHore
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lgeneﬁéﬁuﬁgles gqr etgﬁo c?\gtouil r° EEEROWFY:%QC Barsfictatlpgature of
pOI Mmphdtq&kdb@ﬂ’i@a:ﬂfepﬁm pré¥e@itidn0 Bnd @ﬁicﬁﬁ%§§1 @&‘Qn and

ther e odlgrents and advant ages of the invention are

de58 PR ACTBY R SaR T Ine Bﬁwserﬁphaybmemaﬁmpm tQpheir
THE1dRDRAENGDplifdagonsl i1l ustrates the assenbly of a
AEl - DE3 -adenoviral vectors. 25 Fig. 2 illustrates the

i nt r oductPBhs aedsh e gasdictabin wetheds fE geaprdtimaviché bestdrpnseful

1BOCE0rth\telfl§eoia§ég@ wah@l vectors. Fig. 3 is a bar chart
providing the results of an in vivo conparison of

expression froma reconbi nant chi npanzee C9 adenovirus
eXpPEeARIARYLDE THETRIVENTION

A system for generating viral vectors carrying at least two distinct
expression cassettes is provided. The system utilizes a unigue polyvalent plasmid
backbone that permits efficient detection and selection of inserted expression
cassettes.

Also provided are methods of generating polyvalent viral particles using

the polyvalent backbones of the invention.

20 These and other embodiments and advantages of the invention are

described in more detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates the assembly of a AE,-AE; —adenoviral vectors.

25 Fig. 2 illustrates the introduction of antigens into the E1 and E3 deletion

loci of the adenoviral vectors.
Fig. 3 Is a bar chart providing the results of an in vivo comparison of

expression from a recombinant chimpanzee C9 adenovirus expressing the same
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(al AT) fromthe E1 |locus only (dark bars), or from
both the E1 and E3 |loci (light bars). DETAILED
DESCRI PTI ON OF THE | NVENTI ON 5 The present invention
provides a systemfor generating a viral vector
carrying nmultiple expression cassettes to a target.
The systemutilizes a DNA nolecule carrying a vira
genone contai ni ng novabl e cl oni ng cassettes carrying
mar kt&ms@ﬁél eﬂATﬂiﬁto&t B0 1RLEEY ElakiShAHEEt ffin BRARA 163 E3
tra ?@ﬂﬁg or carrying a viral genone that confarns
nult ?@tologous expressi on cassettes located in
10 dlfferent loci within the viral genone. The vira
genane _carrying the heterol ogous ressi on cassettes
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""different [oci i ndi cates that the
exp@é@gt@HWﬁ%#%%¥% for a first selected target
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that is non-contiguous W th a secon
lex plegsing mcn%ee@mepeman Calecarrwthq: vital genpmencesday € the

| oc ressi on. 25 cass ttes
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5 e RS RR e eoiterast oS on ey hetsectc

anothment IESLgtable senaroiat@tic BybressAAthsughAldr ¥Rning systems can
restrlct|on enzyme sites, or the i kel As

Fedyense:
use H fg?n expreSS|on cassette" COﬁpTISGS a
nucl ei c ,acuséd &%m@ﬂﬁ@erm “different loci” indicates that the heterologous

expression cassette for a first selected target product is located in the viral
backbone in a site that is non-contiguous with a second heterologous expression
cassette, i.e., viral sequences are located between heterologous expression

25 cassettes. These loci may be in different gene regions or in different open reading
frames within a single gene region. Alternatively, multiple loci may be within a
single open reading frame but non-contiguous with one another, e. &, separated by
spacers, native sequences, restriction enzyme sites, or the like.

As used herein an “expression cassette” comprises a nucleic acid sequence

30  encoding a product for delivery to a host cell. The nucleic acid sequence
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30 encoding a product for delivery to a host cell. The
nucl ei ¢ aci d sequence encodi ng the product is under
the control of regulatory control sequences which

di rect expression of the product in the host.

Sui tably, the expression cassette is heterologous to
the vector sequences flanking the cassette. In one
enbodi ment, the regulatory control elenments in each
het er ol ogous expression cassette differ 5 fromthe
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Compbdabt QRSIe U cos iAo Pr oducts can be delivered in a
pol yval ent viral vector according to the invention. 20

1The t er nis figsaelciddesisl, thedatasied dtodast mal prodecnalget for the
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Reporter Cene
mutation or modification, so that the gene region is no longer capable of

producing functional products of gene expression. If desired, the entire gene

region may be removed. Other suitable sites for gene disruption or deletion are
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discussed elsewhere in the application.



In one aspect, the present invention provides a DNA
nol ecul e carrying sequences of a virus which is to be
packaged into a polyvalent viral wvector. In one
enbodi ment, such a DNA nolecule is a plasm d. However,
anot her suitable genetic elenent, as defined above,
may be selected. Introduction 5 of the vector into a
cell can be achi eved by any nmeans known in the art or
as disclosed herein, including transfection. The

viral sedqueynatst gl Sehgaiced fromthe types of
virus(es), that are desired for use as a delivery

vehi cl e dhd t AdPNAMReele Gasvingta Yirrldenome arst bwitipiat e
mul tRp Rt XIYRESI on cassettes. These viral sequences
can be readili{f1 sel ected from anong viruses having a
capsi d prot ei H ons agpect, figaneseblinentiar prbviden a RN ehdprb

vir . il S. ch as feljine | eukem a
Vit ue T PECSAenee P\ TRy B betased i no el Rl
[ e. grectonulirene empadimersf such e PNA mbletde {shllpsmid. SHEWART,

i | €] ' Sl f.eline i nodef i ci ency

Vi v GO AT bl B s s ey B Feisiedapiroduchon

Spurrdttiervicetat njo)3 cefl@aw be achesed By ghy, maaafNdoyHRAX the ardFRNg
viruses can be readily sel ected by

ot hey 1 11. other.

one%(rla 103%}felmﬁl’ﬁm‘thf'#énga?@ﬁ%ﬁ?npne embodi nent ; the viral
sequences ar eThd bl SueteNaY kdldiSod froatink APeY of Jill(es) that are
pol yval | ecul e contains nucleic acid

t DNA i
seqL?Sﬂ{:eg O YSB A BGFLVERY eRbigie rRe thhruprautfivient spwatai ns at
| eastcomifoBRAMEHNE Sx @s@ﬁlﬁféags&tegaﬁﬁg%lrzh Iggciu\éllrxf{eéalcan be readily

genone into a capsid. Typically, a polyvate
ader®l§stehiromamersvieusas havingarrepdidprotefre e 5, adtoviewsi siefrom
Ci Sy at, reldfignouial Glis-el enents a

extre rfcg&ﬁg ﬁgﬁg@g Term %?é S](EJ(?l ats%ehng?en% g @Shgﬁémw
r es BREHITL¥[L, and kpatigirinemld. go fhumheimmutedefidienay vgenoms),

contAlinSitRGoRefictdnSs E; s.hecessar or packagi.ng
an dtsgxlflge}g.l i C atoig%ﬁr??én?y gllr&@ﬂé @ﬂnﬁ: ]ﬁr{/nél?l}oég{cfeélf%”ﬁ‘ﬁl V),
repf@pn%mﬁﬁ@mgeq@ahohs&@mhﬂnhmﬁhhﬂwmﬂﬁ&vkaﬁégiéghﬁﬁw&&)
repl.j i s e.5 packagqi enhancer dgomai ns

(¢ harS AR, 8000 b e MR e SRR e P o he
linear Ad gerlowesembdliahane eiral edq@BRES S i anldddndilrus
pr oRD: Th ' of .t he adenoviral genone

i nc Sﬁ%%y ’ %‘We‘”gY”g‘Sﬁ“jW 2 |H&]@Hf;§°'et?1ﬁ& PRI N4 $rgusrTRsfrom an
necedssiaviyal g&fonfeakdt agihthigs &NehsQRE ﬁﬁ?rérx‘é@strieg&d t& pdRage the viral
addi tion, the po|yval ent DNA nol ecul e may cohtar

addFEieaHare aSeRsHol YP’&F!aH)é eggbnelest adenoving yndhesulztwilleasthin
f ungieiso Reshbyirll 6k @leBfinds An® 52 d0k o VIR Es-elements at the extreme 5°

and 3’ termini of the adenoviral genome, respectively. The 5° end of the

adenoviral genome contains the 3’ cis-elements necessary for packaging and
replication; i.e., the 5’ inverted terminal repeat (ITR) sequences (which functions
as origins of replication) and the 5’ packaging enhancer domains (that contain
sequences necessary for packaging linear Ad genomes and enhancer elements for
the E1 promoter). The 3” end of the adenoviral genome includes the 3 cis-

elements (including the ITRs) necessary for packaging and encapsidation.



adenoviral gene regions. In one enbodi nent, an
adenoviral vector used in the invention will contain
the E2 region or a functional portion thereof (e.g.,
the 5 region encodi ng E2a and/or E2b), and one or nore
of the late genes, e.g., L1, L2, L3, L4 and L5. In
sonme enbodi nents, the adenovirus vectors used in the

i nvention may contain all or a portion of the E4
region (e.g., the E4 ORF6). For exanple, all or a

portion of the adeRavine pslyEednd e 8dlckyle 389 onth U
be elimnated fromthe adenovirus seque%cegv\ﬂ?cﬁa?%r?r%a]

a p_aﬁdfnoé’fra PPy FCPRT e aTlfast fiisepnady dsketeditmpraorE®re s
bel |aﬂ¥1ﬁﬂir§lcge$§régforn§| BVABREmb&ih B, {ehd Q) ?Jelgor used in the

production of the reconbinant virus partic
exantpYationyilkcenid) te E4 reriprvas etferction pbrsion drestof (i1og. itle
kavi Rencl@h skl i on of
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retain the | afe egempis, dlliora portiod of ﬂl%,adéx%wir&édela?'@&jedf@)gene
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ademoViIP e RRsSTm g agymoxirusseaysnes which ferms pipathof tray
18l soezsr. M@duidioh besinih @3 TEEllRY& 1988 8seldvin@Bthe f}{ﬁ%ofl W
some (Purtfos%s. O her, deletions may be made in the

ot hFORETRAE thefrcespbinaghvigispagiclsr al ~ adenovi rus genes.

20 The above gd:eauasiehndalRIdQNSd WRYor ke MS&structed having a
i ndi vi dual | .,_an adenovirus sequence for use &
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sin j ; [ té,ons of entire. .
) 600 50T VG 2L BBl L i
Bi ol®ghieenl coaetrswidelztiomin theedelryededrly geny E2:o nthiitabiy j these

For ' xennl veet or, he, adenovi r us
oquEsaTR s dlace U0R BT PEY o FE B 15k M50 REE et
E4 gewnial 6 petiegiBl ofafeesyiraivdetorointontitah patticlee I TBd1étRAs Sy
E3, .an on.. ln anpther enbodjnent, a lentiviral
gengﬁgg? %gﬂ llnltb%lélgemﬁ‘@?)tf E4fT v, 20 Iaé%ﬂ'is?ffl? BIrPQBE t Giher

p! asiafetons oty die Mgade irsthe 6theMGuenedl tonSBUMERAE &fnovirus genes.
o ecqﬁsag% f.or thde vector to infect the target cel Ig
Znd PHPCTF SRssstd dtetiopmiveheaived Bguidiakky e eampdspovirus
cass&futes forSidt ot YresdnhBvEfios hAa |cor?c5‘i§’1%'efeﬁorgriﬁ’t)ﬁ!y g%i_lgﬁle
e

and gag s guence pronoter 30 have been renoved.
vir éﬁgl@eq‘ﬁ Fregeely.fleleiensiof satirp penep atrastiens thrsead effedtivb e

I md&s%@y HRir biological activity may be used in any combination. For example, in
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Q

one exemplary vector, the adenovirus sequence may have deletions of the E1l
25 genes and the E4 gene, or the El genes, with or without deletion of E3, and so on.
In another embodiment, a lentiviral genome is utilized. Typically,
a lentiviral vector plasmid contains cis-acting genetic sequences necessary for the
vector to infect the target cell and for transfer of the heterologous expression
cassettes. Suitably, the original envelop proteins, and gag sequence promoter

30  have been removed.



sequences by the type of capsid or envel ope in which
they are inserted. Thus, the plasm d backbone nay
contain viral sequences fromone viral source that are
encapsi dat ed or packaged into an envel ope from anot her
source. For exanple, a 5 polyvalent HV vector can be
packaged into an FIV envel ope; a polyvalent FIV

vector can be packaged into an |-11V envel ope; a

pol yval ent adenoviral vector can be packaged into a

capsi d from angiher segedmetyiR@he phsnill balkbéte &é&%i%%ﬁﬁ@d to
viral vectors will be readily apparent to one
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plasnid and r@&d Wé PHPFITEHT® & OREt Bt BEFYE using

16X preeBsigeR kaaws el these JEsiah it the aNDHabEL et hRFed S Rntain
int i nvention c?ntalns nuclei ¢ acid sequences of a

det éhl,}‘lI Aproxahie frrstierogindn BT dUFid reeiRed 2 VBl espueh e

t hakedshd movabld QGEet8 XRARS & L coi¥RTRY:d rbfloRofPsital E&lotme.
Sui t ably, each of the novabl e cassettes 20 contains a

uni QEoRadycihe Blasidiran comain maltindeyapyaplediasseitesgerch usbié in a
fr omstieR M hEbs @E 068 gefifihd IE%Qh nyms)h!a@iblé@a\é?ewesels flanked by a

cassettes carried y p asm d bone
18 b aidhgeyet of eﬁecm@wﬁm m@ew@eb @mnestbeumekmmrsmwm Elom

ar eyl b[ﬁzfsﬁﬁ@ﬁdi BiEAndeFQMor Qﬂ?tu% E@J péésﬁr?!aa%ette

Sui tabl e reporter genes inc enco
products whi cEﬁCba*m m@@bbea&ﬂct@tsmmjunﬁhedveﬁmmqmdmsmuclexc

repq %h %équgxf&?af £ Qé’té’c'ta%?e Ig%orgeggen% %}bé’r\ﬁﬁlv ?Plfcefdlq ggqg]ences %hat will

backbone™ o e I nven
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AT e e g AR R
cel bnd #p&epbecalvai | abl e commercially, e.g., from 6

Suitable reporter genes include those encoding products which can
25  be distinguished from other reporter genes carried by the polyvalent plasmid
backbone of the invention. For example, fluorescent proteins are distinguishable
by color upon excitation with the appropriate wavelength of light, including, e.g.,
red fluorescent protein, green fluorescent protein, blue fluorescent protein, cyan
fluorescent protein, yellow-green fluorescent protein. Suitable fluorescent proteins

30  for use for the selected host cell type are available commercially, e.g., from



C onTech. Still other suitable reporter genes which
are di stinguishable by color include, e.g., gusA
(blue); DsRed (red); luciferase (red); and

bet a- gal act osi dase. Alternatively, one of skill in
the art can provide another reporter gene that is
provided with a tag or |abel, many of which are known
to those of skill in the art. 5 Suitable reporter
genes are selected with a viewto the host cel

sy s CisnTese iStfllasthet kgitiblrgepottee gdies vhick bie digtiaghifhabRybydlor
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mamal i an cel | s, as describ in nore detai Ig bel ow.
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prokaryotic Ss{ﬁttaﬁlg‘rép%rteﬂjg%ﬁgs argwiéch:@rmmtme\h B3the ﬁ&J,t Icell S

capabl e of transfection of DNA and expression of

t r afgtee veed fonaoningn dhehod wplt daedfi gy herseleded Bemedy bloloclcal
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sy s rehsiing mswétdllslon:@mellsmd intpeiroadian gellsaastdesdrided mahbrs.,
For | e, suitable bacterial strains may include,
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18upE44, th| 1in ohepeBﬁculdnaméii,raul@nﬂﬂ)ﬁirnenﬁ,[al;masﬁmd;aﬂti]c spstdm is

[ Hl'% egl #ﬁ_ngt‘ne g?;? 1s F@Dg&{%%%i%%élﬁorg%o@g%%hg %/gériss&)h of
hsd Bhe?cra(nﬁﬂéétec] PNek Eu’kﬂ Qf eSpIrIaEMg the elledted refoftkiegene & the mjanner
[ - Hanahan  (1983) 166, 557-580;

XLI BRI fgmire 2(8 B?WEFIA lf%

D( mcr CB- hsdSh&mpne)s%?axlﬁslaé,lo1<ag@9£§>4;enisme&an R,
yrA96, rel A 1- roAB, lac I[q]ZDML5, Tnl0

1(’t etlrfclllid)u]g baege c@iqcﬁén fxagtgledtsg&@}?ézjactemsé i‘ﬁ"{‘ﬂsc‘i‘l@j include, e. g
D( oL 5Rrichie dsiVBs 60 | F-/did, BB Cihrl B 44 @ﬁal 1eUHH¢acYT1n€bnA21
(ka uvrC, supE44, |ac, -1,
end [&@hﬂaﬂr [0 ABuyfha & PReg oM IBavwra%%)’i()tl&f{ ﬂoyﬂng @1/217 56:110];

F[ ]Dthslﬂt SAda féﬁhAl ,gyFXsﬁé 1})11 %RE’?’r(ﬂrk f%@#ﬁ%uﬂ%%gkmqf

hggl ta SI acl g
HE LRI ST L S LB
up r 2 S
B .%é?m@% P P A PR MR R s,
[ Ralr@iAgHaarlrd [Rirb 4 Bnlag¢ HQBEM Py, 8ol 0 (tedad)l; S%@ellﬁcﬂuata@&&]
0 . " :
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T(:)g_ fi@(:{ e?[rikf%ﬁb[ |~h gP j gﬁSf (‘c}gﬂ, mf([ljc)) E)E&e supF%g’,’ lacY1 or
25  [[Delta]lacIZY®6, galK2, galT22, metB1lm, trpR5S, [[lambda]][-]; HB101 - F[-],
hsdS20 (rb[-], mb[-]), supE44, aral4, galK2, lacY1, proA2, rpsL.20 (str[R]), xyl-5,
mtl-1, [[lambdal}[-], recA13, mcrA(+), merB(-) [Raleigh and Wilson (1986) Proc.
Natl. Acad. Sci. US4 83, 9070-9074]; JIM101 - supE, thi, [[Delta]](lac-proAB),
[F', traD36, proAB, laclqZ[[Delta]]M15], restriction: (tk{+], mk[+]), mcrA+
30  [Yanisch-Perron et al. (1985) Gene 33, 103-119]; XL-1 blue recAl, endAl,



7 gyrA96, thi, hsdR 7 (rk[+], nk[+]), supE44, rel A,
[[lanbda] ][-], lac, [F, proAB, |aclgZ[Delta]] M5,

Tnl O (tet[R])][-Bullock, et al. (1987) Bi oTechni ques

5, 376- 379]; Gw929 [from B. Bachnman, Yale E.coli
Genetic Stock Center (CSGC#7080)]; M Marinus strain;
sex F[-];(ara-14, |euB6, JhuAl3, lacYl, tsx-78, 5
supE44, [ginV44], galkK2, galT22, 1[-], ntrA dcm 6,
his&, [CcJ, ijbD, r psL136, dam 13::Tn9, xyl-

mt | gﬂznA%emFllécﬁU?t(ht +]L mk{rE]y, B lupﬁmmb [[m@;dagp] lac F , PrOAB,

$ S; Ela[g}%ﬁ Df‘i‘)%]%&'l}l‘e@]( gﬁ?)glglﬁ ock, e(t;a (1987) Bonechmques 5,376-
[ e 329}, swpiedd [patk BSBadheAS3Y IBE 0BG detic'RERT®NHA1K2,

or lac3Y]. Suitable prokary otlc

22 et Bl | ac- 3
hosl(céggg S MaN s T8 BFRT lfﬁzéwAﬁdfqﬁéaﬂwm;éacf@ 15x-78,
gul tsw&zz%ﬁ&mj lg9!’K7 %Wﬁ[aﬁ mc%dc};%% hBE;'JZchPBJ}%D'J rpsL136,

cell "depositarles, variety of acad
conﬁé’ﬁcfgaﬂ"’?%mﬂlri:é@l 1, $64Fééf ikl (Z?fcﬂé hs@Ri,aM@QﬂDemm@Jw
sys y t

i nve |ag{e1 /7 @ éﬁé%w % JLZFS}%J téeﬂsb%gz 2 t he

c onzfmr'lAd FZMMISW JSmréSW)i By ﬂmﬂ[ SU frecailéeghi By, galﬁmmmz &et3
oﬁfa%t? f’ je Sgurltalglg I % carv tlcy }{ngt ce ls arg gv%{ﬁagr I,éﬂntx plglAé{e%rcgn ype

estriction enz Provi
16 esOUItmtelClnﬂietamnmeasa;ah éMa,tUS logheb putdticdeld bepobifieRuab| e

cassette nd a nd rar.e restricfion y4 site the
Al Ot R R A S I,

t he syedm of celldd @t b @iglitali6d 6foRe RBEWBVELbLS al | ows

di recti onal géogi E%‘ of ag expressi on cassette into the

| ocus. Howevefach PhiBe mMopRRlneaseaies wed i the FoRstrag of e dmysntion
di r ecldnRel ©fa ﬁrﬁ'jhe's@tscﬁrrlre resRicRbN&Zy MR LS, Edch et BRYAD! €
20 cassette and/or the heterol ogous expression

L ¢ as ESiricHONERFYHE SIS @AY Ve @ fif s gre Bpstriciorgenzyme pitezat theds’ §hd of
Wi t fher@SRBIE kadsQiclg a@édoﬁﬁ‘?a@é jeScn etngﬁné ﬁﬁqhepg’ ehli %FEIC

of the surrounding viral genone. Furt In certain
enbBYVABnEassette h i @etempdimghte the seftof rase re@wcmgm:mne sitases

nmay al%vl/%e@f?&aﬂél&ﬁﬁé %%&}g@és 'cg%eﬁ)g o%e R %I%%\}eveir the

cassette into the se? ecte I n one exa
t heinvanteonripsetdimitel émthe Azsetien bﬁtﬁeeﬂseltralyx ofer szetdspthedmvable

’76 or %9 aLH/gr Re hépl%lﬁcousr &Pl%ssrl%hgagéeﬁé Irn(a)l{] b€ pqc%tgij?\g thet g to 3°,

conpose a sin
d i r ect’itoAawitlc fegpachty; theeuramammwf the madhngl ga:lne bhthe setsoualiing

combhaEiosh AL HELRGERG CPapEeT eI Fhel o oigig crgme
f or sited negtallof nowdirediond Qlon@RBDY e esprtQin cBttitdiliothe R
set locus.
25 In one example, the rare restriction enzyme I-Scel may be selected
for both the 5° and 3’ rare restriction enzymes sites which compose a single set.
This enzyme allows directional cloning, even when flanking both ends of a

cassette. In other embodiments, I-Scel may be used in combination with another

rare restriction enzyme to form a set of restriction enzyme sites. Suitably, each set



8 of rare restriction enzynes is unique, to allow

di gestion of only a single |locus and ready insertion
of a heterol ogous expression cassette into a sel ected
target site. In a further enbodi nent, the rare
restriction enzyne is selected so that only the

sel ected location(s) in the viral genone are cleaved,
i.e., cleavage is 5 achieved at only the 5 and 3'
ends of the anabIe cassette and/ or heterol ogous

ex pr e sic oestrixain s eiiiyﬁ}es RAEigue) b Bedw tipestde B?Bﬁl&‘ a @Llnglg‘?%'ﬁs and
car rlly the vi r%& nome or other |ocationhs |

vira ng‘ﬂ%?ﬁ‘é‘maqfé t5E0I080HS PIREESHPR SRsPRTICARIP Riselettédonrgeisike h
a restricti onIeREWKE: dnsboiBidIE Qhearafee}&%&ﬁ%tgg{yﬁ)e is selected SO

| es B such rare cutters include t
r ecggﬁoelyot g sedgeieddoqagpn(g)dy ghe, virnbgeapuyh are Cdﬁavefmr e, @me@, is
I NCl A¢Hic O at 8nlG-the 3° ag@B' e"rrds 5’1} thesﬁw(é %qle J lan %&esaro ocrous

Fsel, Pact, Prel, Psrl
Dr dI expEés(g,cM cass;:egtaand ReiMet the gg@tll: elerrM\u:cafrva’ﬂ’rea/u’al. gehbme or

1, S, OCaMIIIIIheQ«'EQI E{(gg}n% and the like. Suitable

rare cutters rF“led usi ng i nformation
readily élwﬁllelpmbre apgicatims euchfa radidtion efizyirttes @frhed AvarelddBer.

I't n_ a.var. f on-line databases,
| %’8{"%@ ﬁé@%&%'ﬁ%fsdlﬁg‘é% tig %em’é ERSPELIERs Pk Sorrseen,
1tOhe efight, Mdlombashﬁrrcﬁamg] yg deter I”lPIlgéje IE?%\QE Bahol alﬁlh@It Fsel,
or on-line databases.
oui LGEr BB i A 3o Bl Mo L
var iMivy I (PfshaCD SR S, XeRU! SRSKHAE |aH81tHaglke eSQE&leE’ﬁg el

Bi ol ab ogene, Lift_ Techno 0g
a orﬁ‘aé’j'ﬁ' Id@flﬁﬁqg’ésg‘&%éfmﬂﬁ@fléﬁéiﬂh av blleﬂm@lpae of gkitiigthe art in
ot heXsliterdRueldtdSn a bvhgePot dﬁvlﬁ'le%@{abﬂeé%?b Gh O £ N database.

i nvention contains at [east two l'e ‘cassettes,
lac PUBTRIGHITEE TPithe meried gane readilyidgiganiced usafe aariety of

r eStcBﬂnﬁﬁtbﬂﬂotfrﬁﬂE }{I‘JF& otnhfﬂe dREEARS 558018 Pegihxc{eon enzymes are

repl acenent of the novabl e cassettes

het éF¥labl§dipen exgiceseficommernin stwress ik, pol, fuekerBiolabs,
pl agigiddsndh § TLANSHES t.cells that permt
expr es%%%n of ﬂ'ﬂaﬁg‘r E{g’?}éé gg&rl?%g%‘bsniﬁ%’“ W‘é%fl'g“
casé’éﬂt’f@@a&mmwﬁ\ﬁa&i ent Transfer Vect or Carrying

terolo settes 25 Once.the
Dglgpr opr i g?gﬁl E%l o?iengﬁlasj}?@(sgghe 18VERRPIRORRps at least two

Convmablgmbeﬁedlegr&m{ iwdiichdnflariced bgahmemb dee6 e QLG TetiB ©
uti I m xed wth

th
t he S e? fhé‘%/‘?%ﬁ‘%%ﬁ%‘i?%f‘( %5’“‘%???&?“} #&%@Pé@&lﬂeﬁseaﬁoﬂth a2

to héiemtogé& expression cassette. These polyvalent plasmids are transfected into
host cells that permit expression of the markers carried by the movable cassettes
B. Polyvalent Transfer Vector Carrying Heterologous
Expression Cassettes
25 Once the appropriate digestion enzyme(s) is selected, conventional
digestion and religation techniques are utilized. Typically, the plasmid DNA is
mixed with the restriction enzyme(s) and incubated for about 12 to about 48

hours. Following this, a conventional phenol/chloroform extraction step is



hours. Following this, a conventiona

phenol / chl orof orm extraction step is 9 perforned. For
exanpl e, phenol /chl orof onn extraction nay be utilized,
followed by precipitation with ethanol, and

di ssolving the precipitate (e.g., in TE or another
suitable buffer) for use in the renai nder of the

nmet hod steps. See, e.g., Sanbrook, Ml ecular C oning:
A Laboratory Manual, 2 Ed., 5.28-5.32, AppendiXx

E. 3-ferférnbed Cok éxaﬁ@ﬁd p@nbb&fm&bfoﬁh%§§acn@9hﬂy BOLEINGd, followed
Ot her_ suitable nethods may

Har
Bjryd:{f?cdl@ﬁm% with éaiﬁféli&Pgétsm heing die pyestriigte (o8- thE or another
; estshita BFFeR)BY B2 in tHe kdrhffhr oPfhe Q{et}%ﬁ‘éieﬁse KON, $hnbrook,

those of skill in the art. Typically, in or

ens etér o S ppen ix E3-E.4

QEW%I;%PH%S%LQHOW%MW@I BEEQr 628¢3asAppend

eXpressl EHARE PRss, EOR dAehe '
cass(et t ess?,ﬁlng | anked” at S{b%l mb%gq%%'o é&? n% \?\np bgy suitable
r estipqtieads @'I“F}’é’ﬁ qu’r@eﬂ &% theimpaniuéatusdrtoe sendhi aftheregtriction enzyme
conqp}k n S tion enzyme sites
t hat 1??& &%tﬁeéa?rsgfl/{g e c:ﬂé\és)sse%%ﬂtlflot‘};1 e site in which
the expressi dypicalysigiotdes toeameure propei i@skrtioldf3he heterologous
typi t het er ol ogous expressi on_cassette is

L P cfBetatin dsseled He HEH R BN E Rl viy Mreakeis oot e
18dv 8n tredye sl Bflsgrl,cndirhﬁlzylfﬁé Festlictibn $ifee whikh ateBé@ipldnfRRtary to the set
enablesmtﬁge raldjdentlflctlon pl asmi ds

contal R F e Tt flanlg Bﬁﬁu%b?‘é%ﬁi‘eétgﬁré}ﬂ? Ptads which the
Suchxpiemagseh@qke@me@s& on of the first marker

gene, but wil be expreSS| ng the second marker gene
product (as gicallyny fipst %@?IO}?@PWP@W qaswtiel stedoned

pr es@Bhe.sitk Bf B Q)‘?JlseWOQ%le bd‘ssét@e Aldb s em]elyam (:I‘xtxehhod of the

cassette exp ressed green fl uorescent
1abs HEBIYY eﬂ@?lé%'ﬁe &l bidertificating of glagidd coresining theafivet

r el ingidfol dubslpreskibgli |
novabl e cag1 setptkeeS 1 [ ngg’gettttg hgﬁ%ﬁ?%ﬁ% la keeQBr‘é?qun % thekferrg t
gen&arkes geiseb e Yl 8 menmessing e seiogd stai lutn gamqbrcrdaabu (gsatvekbms
St eRsy L& haRE

DV AR et Iharke ?\%E@pro&ﬁ%%ﬁ&%ﬁt&oﬂn d)tﬁe? Iiivo s 1? %he dﬁrst é%&va%lﬁ

st egassefiepEpesredgrey ﬁu@rgscaltﬁ)m’csh theabseﬁce roé gieén aﬂcblcmllowmo

nz i ette,
28 GamEEich dnf ST ey R BB GBS L R e ssere
cassm@ the sits of the§mst heuter gmé o the desired | ocus
Thereafter, %econgdd f] n_ st egrﬁizr per f or med
using a seco g C8e ™ot P FHAN ey heation ptgppere spedied
set séduertielln gorteheh F@REONEVabRRYABR. @ra&ﬁé%tv&o@ds AfReEQ8dion
by

heterol o ous %xupres i on cassette flanked
step 1s pertormed using a first set of restriction enzymes to remove a single

o

5 movable cassette, in order to ensure that the heterologous expression cassette is
inserted in to the desired locus. Thereafter, a second digestion step 1s performed
using a second set of restriction enzyme unique to the set flanking the second
movable cassette. A second heterologous expression cassette flanked by
restriction enzyme sites corresponding to the set flanking the second movable

30  cassette is ligated into the plasmid backbone and clones are selected which lack

10



restriction enzyne sites corresponding to the set
flanki ng the second novabl e 30 cassette is |ligated
into the plasm d backbone and cl ones are sel ected

whi ch lack 10 expression of the second marker gene.
Optionally, one or nore further digestion steps are
perfornmed in order to renove one or nore further
novabl e cassettes. Thus, the method of the invention
permts efficient production of a polyvalent transfer

vectapradsef (9{1 thd REorRl AEKEdedd) OptidnalLohd &Lh%or¥ bR er digestion
particles. thod of Producing Polyvalent Vira

Me
Vect BPs Sfeﬁ?effalrrWa{l arier PreReYetie ve By fuigiier mpnyabla gassttieon
can be used t ehgenRMAIRDIGFIR 1nve§i35ﬁ bé}{gﬁ§ efrd AU é}ﬁdlﬁtlon Pf a

capsid or an envel ope, using net hod nown to
ski [Rolyvglent traasisy yectosyasiulfarcpradustion of infsbtime viral particles.
conventional cloning techniques of cDNA such as those
described in texts [Sanbrook et al, cited above], use
of dberlébﬁh@@ofBmwggmgékéb@kmevweuﬂﬁmmes of the

denovi r o cha n reactio 10 and
gny suita &%P?Efsradlsp %ﬁ?g}lw 'yl 1?%‘@“3’8%‘? § generate viral
nucl r@mqlﬁddla‘ymg weaesid or aSteaVElapféd uitﬁ@rﬂ&tﬁ&ﬁ;ﬂdn@ﬂn adYhose of skill in
co-t, (e} techn| are e ed, e.g., CaPO4

pr ecﬁ%”? aﬁ gﬁ F“é‘@‘ﬁ%’?ll Coﬁeﬂg?mggl éﬁteF}HH%WeSﬁétﬂHHéssuch
enpl ]@)ﬂ&de descrited én tehﬁI[Sd.rﬁlg?MSetraB eREibaAd] ] 28 o@f)vérﬁﬁpmg
vira aqui of. viruses in agar overlay,

met rPé‘&g f H‘i%%ﬁ‘iﬁiﬂﬁﬁ Orél gf&r?érmcgéﬁ?egf'@f)%ﬁ polymgrastighajr feaction,
105 aﬂd%ﬂﬁilﬁtalﬂé adthol WIREhGRbVidds R sitddehub B &SHe! ¥ &%L Ct ed
by one of skill in the art. For exanple, a SU|ta

hostSdrId teatferion apd en-transtectiomicalimyauss oF ebloatd, e.g., Cabo,
or gé}ﬁé&;ﬂiaﬂod t@@{nlrtﬂllep goﬁae%acéiﬁ%hzﬁ n( gmas em@@g {lélﬁ‘cel s

cells, and eukaryotic cells, i1nclu
yeaé{on@&gpgs TSPRINDARARAR P A V@@u gesommsl@qu@ dfyiroses ibagar

selqgg , i ncl udi ng,
Wi t hou’%@l {nr%n Shcurand on, ng%ls%g%?mrh% %ﬁ@ﬁé 4, 373, 20
1$0T1/ 2, ﬁmbmsomwrscaﬂrlmleﬁa@@ea@bmdmcmﬁ byoine bf SKpireRGart.

f ' F FJ 998
e BRI SR e o pt (s W5 g Rtgppegiom.
I—rrlomudirrgspmryamj(egr lbmw)fcelltsr anidleals:tyouh epiat maydlﬁg afekr

I h
%ﬁ%égs,s Leﬁgtﬁéllessang% Jn}ﬁgﬁl nbceﬁsm Hors@rcreﬂsa an be se‘fecﬁeﬁ ér a}ngog??@/n

of trm?énmﬁé\xmwwmslpéleg e’sthputdvmtdtmgcetllhalcb @b A§49, VEHI] 3B,
201 mltofﬂ/b %1959 tc'@flssor'P@ﬁggg fvﬂ)(i)(.rh e% 1e§s§uncp?na Xc{)ﬁ%rral El)

manmal i an_cel fast: at oc
cel |[Fallgpy FJ e’@érﬁ@ﬁ&) Fym Gﬁheﬁhecd,éi 19@%9}(7@ StabﬁeCﬁﬁly\ILaleMt

tr a@—ﬁfl@ﬁ(),‘?ﬁﬁ@?z!nd‘f)ﬂfmﬁ" frcb'rd’ﬂ)gas{, n&)atocyte and myoblast cells derived from

mammals including human, monkey, mouse, rat, rabbit, and hamster. The selection

of the mammalian species providing the cells is not a limitation of this invention; nor
25 is the type of mammalian cell, i.e., fibroblast, hepatocyte, tumor cell, etc.
Generally, when delivering the polyvalent transfer vector comprising the
heterologous expression cassettes to a host cell by transfection, the backbone is

delivered in an amount from about 5 pg to about 100 ug DNA, or about 10 to

11



het er ol ogous expression cassettes to a host cell by
transfection, the backbone is delivered in an anount
fromabout 5 ug to about 100 ug DNA, or about 10 to 11
about 50 g DNA to about 1 x 104 cells to about I x
101" cells, or about 105 cells. However, the relative
anounts of plasmd DNA to host cells nay be adjusted,
taking into consideration such factors as the sel ected
vector, the delivery method and the host cells

sel @edud0 ub DNMtLCaolyl x We;em@tb)éwlt e&t 1<f3r@n§foe Bbo\{xf:‘ CH°QRESs.
are cultured in the host cells ﬁre S

capsioaeptoPerHatandrernte Al paNe Dg%ioéwﬁt ce ﬁm?hée 'éited

cel ligingtiR® coR9ieMAInaNth MitbAlas BRROBES SR RS Hag'ext} Neethod
heterolo%ous expressi on cassettes are rescued and

paclkay g bpricellyssecedpsi d protein or envel ope protein
50 form apicdinf @1@tplefUﬁeﬁ{'t{a@fer%gt&ls%}eecul(ﬁjoed {h@'host cells
Vect ors vin si'd Proteins In one f

i nvevhidharpigesonE d@@ld@rmmmﬂomnvgian%agteng Inahedmbty)e&d et
V' r élygﬁaﬁ%al}‘%kgm%?fpﬁfs&g 1!(1}9 Haer olgs]‘us e&%&%smn casBufNGe

ment
adema:svmadwsd packagaideivakd craaind patdin ¢l eavelbpa/gotedrto cﬁdimi dne
%ﬁnt |nyent#§n is conposed of an infectious
adeﬁ ?PH%“S?S 1§ capsid having packaged therein a
pol yval eat ViVl Vegesroavigriaisii P@tding or nore

het er ol ogous ex re§§| n ca%settes each of these
cassettes car ’nylﬁﬁ ‘g%’b‘u £ IVEntoa PERTe Sdradhqdpt ppckaging
hosta.polyRalgntfvital fRBEme @D ALInFRASUs ViHES:! Emadenow ral

vectors are repTlcat|on defective, er eby avoi di ng

replication i ogegE8edipeny the v Cé@l‘%‘étd%‘f?dé?o“t #peadenovirus.

ser Qfny4endrat ﬂb@n@é‘i&%}éﬂof @m@g@&&ﬁﬂs@émeﬁ &S&RIpokdd of an
vector is not a |mtat|on resent |nvent|on A

var |1I€t3‘§}106$ adghRYiBYiPFAian §nsidihgeing a@césawath@ aib [a@ofyv elpmttvirel
AL AN DR oW O EELE AR exYBRARR AR ettes UL Dbt

or avallable by request fronTa variety % corrm%rma?!;e
and chssettes caryiamaprodutitciesexprgset frethe hvshe bedfugmres of

T 8L A o L 0 S A i

anmhﬂg@u@1adénﬂvdﬁus vectors prepared from ot her
siman or fro novi ruse

the publ i shedﬁ}lei Terat nuor &' Sseré)gpefogt élg%ﬁ%lr Sleqt?f%gﬁggg"@ﬁe(m in

No. vbct@d®n@4Q]mitalioe oDINApresent invention. A variety of adenovirus strains
are available from the American Type Culture Collection, Manassas, Virginia, or
available by request from a variety of commercial and institutional sources.
Further, the sequences of many such strains are available from a variety of
databases including, e.g., PubMed™ and GenBank™. Homologous adenovirus
vectors prepared from other simian or from human adenoviruses are described in
the published literature [see, for example, US Patent No. 5,240,846]. The DNA
sequences of a number of adenovirus types are available from GenBank, including

type Ad5 [GenBank™ Accession No. M73260]. The adenovirus sequences may

be obtained from any known adenovirus serotype, such as serotypes 2, 3, 4, 7, 12



sequences of a nunber of adenovirus types are
avai | abl e from GenBank, including type Ad5 [ GenBankTM
Accession No. Mr3260]. The adenovirus sequences nay

be obtained from any known adenovirus serotype, such
as serotypes 2, 3, 4, 7, 12 12 and 40, and further

i ncluding any of the presently identified human types.
Simlarly adenoviruses known to infect non-hunan
animals (e.g., simans) may also be enployed in the

V eC LI 40¢ S tigcl@ing Ay Sf the weddtitB ldentifie®R@nan types.

enbodi ment, at | east one of the adenoviruses used in

t he SinHpeh efenevirese ORI HGcH AP LB AR (¢ Gy STFapY may

Exagapé ESerlogiih HRIVEBARA MR £ i i9fioR CGUFREEDodiment, at

i ncluding si'man adenoviruses, such as, Pans (al so

C5) leas‘-va%of(tm adsn@Euscspgpryin thg @MCI@?’)I s dbamedgfrcqralaslgn haose)

and d

£ or P, ERBEARR AADRIARARNNE U1K En R RR RSt

Pat adenoNoses5 510835, P63 (alsthiGdh Ran6 (dlahesH) albaii atsa @T), Pan 9 (also

vec fr.o e t. deno [ S es
TEERGoiES Pl o R PRAR TR BAFDP MRS

Pat eiecedtoi hosttce e St US\BRxed PN 3 3508, 71 E;'ammSh pﬂaai’dés adeasviral

B T o

ad emn/so)raah Ierhkti chbEatdns Plolioxon N WH 0383645 [$km b,|Pahé) Pan7
t he g The selectlon of apﬁroprlat productlon
met hdeRved rectombt Hovqveiie 4 eBionys pptie Prgdent

i nvention. SegyarRtPof prédbctat Bethod¥Gor AeftRBalPticles is known
| nt ernati onal Patent Publication No. WO 02/33645; and

US ahesstof pigBin thaaitoRbesselgstion of appprge Piductiop snethods are
i nt ﬁ5t%tn'u%@ of ¥ ?k@{n@ﬁ{vgnuo\qosgggg %1lﬂa9§1t N§r6 @§3| Mg, &

poI yva ent adenov transftfer ve of the I'nvénti on

t hatnterpgiokal Rappat Bilicatiop Nop WA Bﬁ/é%@5aalfddh%i’$t@md&pphcaﬂon
er §j.0 I reduct
(o SoTuRls Q¥R A iR OBy OAIBRIGRT
~cul t ured in tBre‘:ﬂypa pdevatont afenohiral transEir Mepterdd thopvinveation that

gen ?ac?g t@? #@Lg nt ppcf&s oy c¥1§191lf' b#r%gn EP%lg els;eﬁlt!lal %Qenowtral ane

i nfec ropagation of an adenovira
Th egeadbcal(epgc Eteu IEdb,l EﬁasE?.’mgnd/dlwle)dadbdcx}ulwldummc ng

3 a& kbop t?; ssmg adgJ OYIia, gen pr ducps Whl (h 5 re u J‘E} ark
con?ffﬁ% g thg miss! 6155 of B Us % § % L5

1bosinfegivity arﬁﬁﬁopd‘g@diorﬁ)f aﬁ‘ﬂdleﬁovﬁzﬂl @artitleC Mhdsq helperdasdivhdaey

for repar m.ni mal " human adenovi r us d
vecbbPbied b Sflidoe B Bt B PORONo RO6) 13
597 comuiidts &NEh fYBYNi@or sl Upackaging host cell. See, for example, the
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15 1996.

1. Helper Viruses
Thus, depending upon the adenovirus gene content of the
polyvalent transfer vector employed to carry the expression cassettes, a helper

adenovirus or non-replicating virus fragment may be necessary to provide
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25 due to the diversity between the chimp Ad sequences of the invention and the
human AdE! sequences found in currently available packaging cells, the use of
the current human El-containing cells prevents the generation of replication-
competent adenoviruses during the replication and production process. However,

in certain circumstances, it will be desirable to utilize a cell line that expresses the
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25 which are well known and are described in Sambrook et al., cited above, use of
overlapping oligonucleotide sequences of the adenovirus genomes, combined with
polymerase chain reaction, synthetic methods, and any other suitable methods
which provide the desired nucleotide sequence.

In still another alternative, the essential adenoviral gene

30  products are provided in #rans by a vector and/or helper virus. In such an instance, a
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virus into the packaging cell line. Homologous recombination occurs between the

30 helper and the vector sequences, which permits the adenovirus-gene sequences in
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envelope protein of the same lentivirus or a different virus [Amado and Chen,
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Still other enveloped viral vectors can be produced using the
polyvalent viral backbones methods of the invention. See, e.g. “The Uses of
Poxviruses as Vectors™, Current Gene Ther apy, vol. 3, no. 6, pp. 583-595

(December 2003); M. E. Perkus, et al, “Poxvirus-based vaccine candidates for
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possible target cells. OQher lentiviral production
met hods and vector elenents are described in

I nternational Patent Publication No. WO 03/092582,
which is 25 incorporated by reference. Still other
envel oped viral vectors can be produced using the
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embodiment, the second product is a therapeutic product delivered to modulate

any reaction to the polyvalent viral vector.
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The polyvalent vectors are administered in sufficient amounts to
transduce the target cells and to provide sufficient levels of gene transfer and
expression to provide a therapeutic benefit without undue adverse or with
medically acceptable physiological effects, which can be determined by those

30 skilled in the medical arts. Conventional and pharmaceutically acceptable routes
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administration. Yet other methods for determining the timing of frequency of
administration will be readily apparent to one of skill in the art.

In one embodiment, a polyvalent viral vector contains a
heterologous expression cassette encoding a therapeutic product and a
heterologous expression cassette encoding an immune modulator. The selected

30 immune modulator is defined herein as an agent capable of inhibiting the
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25  heregluin/neuregulin/ARIA/neu differentiation factor (NDF) family of growth
factors, nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF),
neurotrophins NT-3 and NT-4/5, ciliary neurotrophic factor (CNTF), glial cell line
derived neurotrophic factor (GDNF), neurturin, agrin, any one of the family of
semaphorins/collapsins, netrin-1 and netrin-2, hepatocyte growth factor (HGF),

30  ephrins, noggin, sonic hedgehog and tyrosine hydroxylase.
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winged helix proteins.
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The polyvalent viral vectors of the invention may also be employed
as immunogenic compositions. As used herein, an immunogenic composition 1s a

composition to which a humoral (e.g., antibody) or cellular (e.g., a cytotoxic T
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cell) response is mounted to a product delivered by the immunogenic composition
following delivery to a mammal, and preferably a primate. The present invention
provides a polyvalent viral vector that can contain in any of its adenovirus
sequence deletions a first heterologous expression cassette encoding a desired
immunogen. The polyvalent viral vector can further contain a heterologous

30  expression cassette encoding an adjuvant for the immunogen, additional
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25 enhance the antigen-specific immune response compared with the immune
response generated upon priming with a DNA vaccine encoding the antigen only.
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30 of expression of the selected gene to induce an immune response. Where
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25 and tick borne encephalitis viruses. Other target antigens may be generated from
the Hepatitis C [see, e.g., US Published Patent Application No. US 2003/190606
(Oct 9, 2003); US 2002/081568 (Jun 27, 2002)] or the coronavirus family, which
includes a number of non-human viruses such as infectious bronchitis virus
(poultry), porcine transmissible gastroenteric virus (pig), porcine

30  hemagglutinating encephalomyelitis virus (pig), feline infectious peritonitis virus
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30 simian immunodeficiency virus (SIV), feline immunodeficiency virus (FIV),



protein, the Ni protein). The bunyavirus famly

i ncl udes the genera bunyavirus 20 (California
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combinations thereof have been described. See, e.g., US Published Application



descri bed or could readily be nmade by one of skill in
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25 tumor cell. Examples of bacterial pathogens include pathogenic gram-positive
coccl include pneumococci; staphylococci; and streptococci. Pathogenic
gram-negative cocci include meningococcus; gonococcus. Pathogenic enteric
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30  ducreyi (which causes chancroid); brucella; Franisella tularensis (which causes
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30 mallei (glanders), Burkholderia pseudomallei (meloidosis), Ricinus communis and
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and hel m nths and infections produced thereby include:
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{01 GidaedsR%l Mat hgvf}%t e&tﬁfs%mi R&LE Ly n ggsdggcrr],gﬁ%gs toxin

(epsilon toxi n yl“ococcus qrpigiare useful

t oxXi tﬂsielé‘@mﬂmggtmﬁwm t}B}q or@ﬂlsaﬁly dirﬁbep&héixttaﬁhs or other by-

(psi S wat er t hreats eg V|br|o
chol%zr)(glgc% %E)C{]o Brevedﬁ?ﬁ'?fﬁ?fﬁ?e\%} ec“%?ﬂ?l}?l pdpEse reactions with
(Ri dh@tfoml@lqaxbmekl i), and viral encephalitis

(al phavi ruses, Vénezuelan equi ne

)
encephal itis; east‘éﬁhﬂmésaﬁ'il%o ePfcwsteat 9ftthesinvaneisn eordeliver

I@quunmunegtmepgmdlslr the:«‘v)mab&l tegi6h ofMhE qfheﬁif éhcﬁ% 'irﬁf%}lé/res opse
cl assi.f afnts and | pan VI rus

Ca
Pant U TR e85t Ta T G aH s sus Byl s ippectcais. Tn

Cat ebaimardid agRRisIRA), lseveal dhdci
(ggﬁge so cl 535| %lseoT o?b dlf%;bgpggr%?%log% aSS|(1gl Sel’%y
be i

Y¥highyars fryolyed indtbeidisesse kaveheen qhamapteszedl r'rhesberCRs
f ut uk@udel -39 11k, bg7ra§@%|l3’7 e Bgl?\regfc% I

viral vectors and ot her constructs descri 5181& aﬁ‘élrsg(ﬂ”ﬁnce
23 e thps engores at deagteing pEthesg rpplygemsiesf wihelich es en@igaedrd A% that

i 1 (BSrec Tl kPR h MRLalY iP5 i esev L oraite

r eadiighlsregionhof TCResehitdi o¢ mg'bhzadl iraetik&ise have been

el 1Rt Bt TR R Pt v TC st eregr onvic

t he adid sgjubsceahdt endodesnt ieBINDRE of BELRPIBBeptides will elicit an immune

25 response that will target T cells involved in MS. In scleroderma, several specific

variable regions of TCRs which are involved in the disease have been
characterized. These TCRs include V-6, V-8, V-14 and Va-16, Va-3C, Va-7,
Va-14, Va-15, Va-16, Vo-28 and Vo-12. Thus, delivery of a recombinant simian
adenovirus that encodes at least one of these polypeptides will elicit an immune

30  response that will target T cells involved in scleroderma.
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i ncludi ng cytotoxic T-lynphocytes (CTLs) to elimnate
those T cells. In rheumatoid arthritis (RA), severa
specific variable regions of T-cell receptor (TCRs)
whi ch are involved in the di sease have been
characterized. These TCRs include V-3, V-14, V-17 and
Va-17. Thus, delivery of a nucleic acid sequence 20
that encodes at |east one of these pol ypeptides will
elicit an inmmune response that wll target T cells
involved in RA. In nmultiple sclerosis (M5), severa
specific _variable regions of TCRs which are invol ved
in the dildedelioviagexanpts illshate sietobmimged thePodsalehCRS
i ncl B - e TN delive of a nucleic
aci déaggoqulrg%ecs gH? H%/t% O%Sglfrgg%p élsol%gé%‘eql}g%ﬂ)o%@erﬁfad?“ﬁég@ vectors of
pol ythepichaemventivh. Blescéxtamalas ki TTliseti2Eor1 £ SROBS fot 1kt ine
il r T s involved in MS. In scleroderns,
ggvé?é%cgg%gr?ﬁghwegPPable regi ons of TCRs which are
involved in the di sease have been characterized.
The g%ﬁ% §nc|ude V-6, V-8, V-14 and Va-16, Va-3C,
Va-7, a-% , Va-15, Va-16, Va-28 and Va-12. Thus,

del | ver y fofillatieied M aakd 3 lnfin,RABRRYIiNSb Bl vector is
encodeﬁ g | east one of these polypeptides wll e i'G1 T

t
an i €385 3 RUBWILL TrstRr vaste acecarligato the mebition.
tionvol ved Al cb : j |
onvol vedA n s ﬁﬁtﬂiﬂb%fDWMEE%FE%I1h2%%A§§%g€?f%SeS

illustrate the cloning of the polyva
and the const MIGIFEIEnET todige ipt plagmip bhokbateends selected which

adenr@yict the cM@Hhes - inventi on. These
exagT‘gl es are T Jgtaéri){;ltoiv%%qjgﬁ?sﬁﬁgé%mcfog?}vé?g?Wﬁaf“ & 5

s c op@oBFeeRRIotsingsasker (GHDkesssetin in thEXAMPHED and\E | gene region,

i1 wst Ifn FLOs. nd_ 2. chi zee adenovirus
Pan g& blg)g Feflg %\r/de\){:tlt] gér)r%?oél © é (()ﬁét mda p@&IagE?'ge]ﬁB?W vHigpgsmid is

19 r adescebed/iagony degtioroiengtitral Poient PaMeatisroNe. WO %03/046124.
Construction A l.ecul e wi.th Mvabl e Cassettes
Wth referencgﬁ?%%@$%?1 %gggﬁpgbh$g Eg@kbﬁﬁérWEQW”heE3
sel exgicachfRhn 8 whiahds clbesi inlo@STh] STaREE RAGRGVLTME,EaN9
vir havi nt _green fluorescent

pr o? lé?rgﬁmdefrm? &g—g’% S@aﬂ%‘%?\t"émg Vi Heeoatans thsfangiéliipang

El genenceginen, the bovine growth hornone pol yA, and

partial E3-deletion. This plasmd is 15 described in
2|61mr e detail i asFH‘% Egga%d%ﬁamalp%@b%w PipIater s fao promter WO

200&/iﬁA@ﬂaB%sRe@ﬁﬂﬁfggp&%&sk@dﬁj BERLES) M keI B b e,

LA fotllgw[ac? g}PXneS\tMOePolyA. This pRSV-Red? plasmid was constructed by
cloning the RSV promoter into a plasmid constructed from pUC19 and pkRFP
(Clontech). The pSL1180-Pan9-Avr(Il) plasmid was digested by Nrul (Fig 1B) to

[N
wh

release the Pan9 E3 fragment, pRSV-Red2 was digested with Pvull and Hpal (Fig.
1C) to release the I-Scel-RSV-lac-AsRed2-PI-Scel cassette and religated to form a
plasmid SL1180-Pan9-Avr(IT)pkRFP, which contains the ampicillin resistence
gene, and the [-Scel-RSV-lac-AsRed2-PI-Scel cassette in the site of the E3

region.



region of Pan 9 which is cloned into pSL1180 [ obtai ned
comercially from Pharmacia], to form pSLI

180- Pan9- Avr (11), which contains the anpicillin

resi stance gene. 20 Plasm d RSV-Red2 contains an RSV
pronoter, a lac pronoter driving the AsRed2 product
(Lac- AsRed2), flanked by an |-Seel and PI-Pspl site,
foll owed by an SV40 Pol yA. This pRSV-Red2 plasm d was
constructed by cloning the RSV pronoter into a

pl asm d const ryct 19 1: REP_ (C ont ech)
The pSL1180- PéAﬁgo glmf% é)?qrgﬁcé“rhr@qw&%‘o&uoﬁég%'&op WPN\eeﬂrlbed
( Fi gabbBy istagpl@mid edmaeameg t}h@axBaﬂ&l E&ofrﬂe&ﬁmﬂfa,deﬁfﬁl\/ml?géi@
was 1% ge?% dllflyI 021 W, li and }_!% t dC)

rel ea & 12stef? ﬁ§\?€ Clpa M&I@?@F ’éé@@éﬂpgalénd

r el i geRPdA trlIf Orhi }&lasrrﬁﬂ axsdmh@I pSiLili 80-Pan9-Avr(II)pkRFP, phsmld are

| 80- whi h t th
rﬁg S| (g gfé%%é é’”{hdgﬁbp% qx]lg Ire(il gat(e::g ?o f%lrrgi smgl% p?ar;galuf containing the
| - SCEFP RRpdttdr @‘éneﬁ%lﬁ%jl?rl' BLas368 khqusljsr%%&?er gghe AH @I}C%bt 1§ The

the E3 region. 33 Also resultin

di g8 Péafsnbcbﬁﬁ@ff}ﬁfi eBEP- (Eé‘snlf(ﬁﬁiééEa)ld@d:\Pe Bysselcting for
Pl asd¥ldhies @%l@ésmomgll&\b &nF @agc Io[: @el,cic%? QX%%PP%&?'[H ghe green and

deletion in the regi on

rel |f@féﬂ}1?5ﬁ5¢emmé0t¢lesul ting pI asmi d is termed pPan9-
RKGFP- Avr (11) -

pSL1180- Pan9- A “I %[p%(% ﬁeasrv AWtns ma‘P%aI%”-’a‘? GELTSEgn Gispeites

Avr land @ﬁlvgnlem@)slo&rbdsed ebhogjatem?itxbrooﬁleécﬁlﬁbﬂmﬁltsn@hﬁh Ri@sm d
contsa‘ggl%r}ulgﬁtmGZP reporter gene in the E1l | ocus and

t he repo YRS ‘”eﬁtof HETUe8 | ocus. The resulting
pl asnid Bs teCorstryRenof PELYalpkiCRBnéfE) ek FP. By

sel ecting for gl oni es expressing yell ow, one selects
for vectors e 49 Fsht ﬁp?lﬁéalﬁgéré’ﬁﬁffarmcwlr@dhe invention, a

f | udireselentd It@bIBENS expidssionicissEeSis 9dn@ RS, aﬁgl%ériate site in
shutt|e in the antigen expression cassettes - an

on&éh}“@ﬁ{’e‘?&% or - based col ony sel ection of
reconbi nant s, widirebrenéd h FRe2. rﬁiléhélﬂmti%tefd%% cmn “antigene 17

t hr oughput vector creation. B. Constructron
Pol yWa P @lfemirkhenige spuliple eloning pitepselsting the csmtnﬁankaat by Restriction

Col bered et eronenREbal 8 e RS BN W R ppile
i nt §TSHCAFRPBHRNE it rartsA tlovie . e., dlagltedttly[l€CeubidM-Scel sites.
: A second heterologous expression cassette (antigene 2) is cloned
into an appropriate vector (e.g., pUC19-RSV) between I-Scel sites.

Following digestion with the appropriate enzymes, vectors
containing the desired heterologous expression cassettes can be selected by
colorimetric means. More particularly, colonies expressing red upon excitation
with the appropriate wavelength of light indicate the presence of vectors in which
the movable cassette containing the GFP have been replaced with antigene 1, but
the movable cassette containing the RFP has been retained. Colonies expressing

green upon excitation with the appropriate wavelength of light indicate the

presence of vectors in which the movable cassette containing the RFP has been

34



Wth reference to Fig. 2, this is illustrated by
cloning "antigene 1" into a plasmd having nultiple
cloning site, selecting the site flanked by
restriction enzyme sites corresponding to those in
the desired region of the DNA nol ecule produced
according to part A above, i.e., flanked by I|I-Ceul and
Pl - Scel sites. A second heterol ogous expression
cassette (antigene 2) is cloned into an appropriate
vect or WGy PUCLI- R between | -Scet. sites

For 1R saletit Gk RO S b o0 e 55 AR s been
vectrerined. cOsibaibnwhigh bfpearddsieraéier dxettationlvathdipdit of the

expressi on cassettes can S ted by colorjnetric
nmeaf&b" ORB?Q% Wﬁ‘éﬁﬁ?’ig v &%\rrtﬁ%/GPIg ﬁﬁﬁﬁg ?%lﬁﬁ VELeIS Ay WhisY E’?ﬁB‘o n
exCini@abi@Rass¥ttel RateRe@Rplabdar willt BetBMhIBREPBssRIn chiseitds.

i ndicate the presence of vectors in which the novable
cas SeHE &Y SHRtHRAPTTR VR imigian Be awidlepidaseuratalytsplect for

ant igBRSedn ralbttr vee RS JTRNARIStigRSSett e containing the
RFP has been retai ned. Col onies expressing green upon

excitati &n wi Bludyieéirapast eploratian (ive BHgind asientattighof
i ndIt%gseﬁéﬂ@ass_e&@s#%ﬁn&fn A icn | 1 whi ch the nmovabl e

cassette containing the RFP has been 34 replaced with
antigene 1, blédentdabCMdVviabl el exession sassates avers ahapet breo El

G-P l&ﬁé opg Eleleted b%ﬁﬁg? }egﬁ%cpg%)e\t%ﬁ%ggL&JE?I%QU%%%FEH&C&&%

after excrtatron w't appropri
wav él9%vegibhsephmatelyt. [Ehe GiePmaimentREPyiruzel €@tessive st AT $rotoN

whi bot h .npvabl ¢ cassettes, hav repl aced with
ot SPBTI8 s Ve areberER Bl pR S el SRy R Goutl iy
5or dofeeofukit'epe@icand. @8 afnes Gare Blapiidhys Pad Bseat el y
selectffordégolﬁéalﬁgF Eransfer vgg%qrs of the

i nv RGN ecrugihyt Iolevelss e megiurgdofensqmarisan Thyy dapa)

and revehled thiat hAMA DExpréskANBGEHS |66 S efel8SalB Nt 3ALH 0B s hi gher
expressgﬁn I denti cal CM V-hA TAT expression cassettes

wer 02 A &g k19 Seeddes of El - del eted Pan9 (al so
termed C9) vethdilodhttybdsd GaHSin0nibdhkSs dal&h&d dutolor

vector separately. e reconbi nant C9 viruses
18x proelsdion gy sgmatorithegrsongiinants of mronp oyipoliplentyeso dathemthis

Inj ?g%ggmbﬁgtﬁte%%ﬁhﬁérg imocrﬁgétﬂlterlgé{g ragﬂrééliéﬁt @itfec{"%rgglg Qrgx?sgene

of pt s/ nouse. The aninals wer ed at

and eprpssen iy eirean adesgvatievectmsl serum hAI AT | evel s were
nmeasured for conparison. The data reveal ed that hAI AT
expressed fromE3 [ ocus were actually at |least 2 folds
hi gher  All publications cited in this specification, and the sequence listing, are

incorporated herein by reference. While the invention has been described with
15  reference to particular embodiments, it will be appreciated that modifications can
be made without departing from the spirit of the invention. Such modifications

are intended to fall within the scope of the appended claims.
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than that fromEl |ocus. See, Fig. 3. The cloning
process of the invention has a conveni ent dual col or
10 sel ection systemfor the reconbi nants of nono- or
pol yval ent vector. Further, this data denonstrates
that there is no negative | ocus dependent effect on
the transgene expression in siman adenovirus
vectors. Al publications cited in this specification,
and the sequence listing, are incorporated herein by
refebﬁﬂﬁﬁs.v%ile the invention has been described with
15 reterence to particular enbodinents, it wll be
appreciated that nodifications can be nade wi t hout
departing, fromthe irit Qf the inventjon. Such

modi fi catl'ons %&‘évaffﬁf RiAtidg begkbpag omprsiREN ¢ he scope

of the appendes) «iaini®.abi32assbe IM&ited i a ifk RRLY gﬁ’ﬂé Gt

pl asm d backbone conprising: (a) a first novable

cas sETPRC BUAE I VRb1g cpssptistcompripiag picleic wiid sgquenyenomerising
sai da fiist &diechadUABp Rl Qeir%%%&r@bl? QRLd 5 lséb% MUETHS! GiiAGl S
sequences conprising a first detecta Fe repor%er gene
oper GFFEsipR Hrisal 63d orainesssette being filded 8y péictt set of rare
expregsi ' ' I assette being

71 rfean ik cnihe s Tl ol BB r8c EIRRRM P edynen
sites conposedb)afsetond moantde cassdticilaaied in €52yiEloSht FShe viral
and le cassette.located ip a second
oc S ap e RGN PRV R S B e esnees
Cas senipeisiog Apedosd dgednbtd ©p@rted @bt cpEGHIGHRRE to GONTRAS kR

a s n et ectabl.e reporter ne operably linked to
seq %@cagrggtteﬁgrtem% tﬁ?”%??&t?oﬁ%g"rcéﬁﬁteowlﬁ g4 by & ghceind set

nov adfir@re e Rebh enZp@k BigesicbAPKRE obdvoAas 6@ Tios %hzyn%f sites;
rare reStrICtlgln ,ené’yn'e sites Con'posed of two rare ’
]|

restriction eNZ§HE 1agpraduct oirwiddhst defsetaple senecter gshe gad e

firskcaaiiestablt epbRHQehire ARARANGIL Rgq Second
det ect abl e reporter gene are distingui shable, and

wherei n the fPEEINSRIlsand Seroséset of rareneerictemtanzoné stes
enzyfEesites differ. 2. The polyvalent plasmd
backbone according to claim 1, further conprising
three or nore loci. 3. The plasm d backbone according

to claiml, whgs ﬁdlﬂakﬁ?plgé‘n{ié 'Bac%ggne according to claim 1, further

comprising three or more loci.

3. The plasmid backbone according to claim 1, wherein the first and

second locus are located in different gene regions within the viral genome.

4. The plasmid backbone according to claim 1, wherein the first and
second locus are located in different open reading frames within a single gene

region of the viral genome.
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second | ocus are located in different gene regions

within the viral genone. 4. The plasm d backbone

according to claim1, wherein the first and second

| ocus are located in different open readi ng franes

within a single gene region of the viral genone. 36

5. The plasm d backbone according to claim1l, wherein

the first and second locus are |located within a

singl e open reading frame of a gene region of the

viral genone U t h.one anot her.

7. The ppgsn13ﬂg%% gggagﬁgg%:%uﬁmﬁ%m%F%}ﬁ? reif ferfastnd

t he Wenddocubke locatgdoritian a g’egieSp@neacﬁhgf frehesd %slggegwnqm
a

b duct | The pl d kb
aceorar b S B ER0dhi ViotrBbanl o ropor e

genes are independently selected fromthe group

consi sting of .green . flyorescent protein, red

f1 uoresc 2 ht p]rg? @F‘Sﬁmd é’ﬁ%‘%@é“t 3cCording &q g heeherain thgidetectable
pl asnpathebgelkhas diffesoa@i Aot dhe GhhdNbd proMier c%]cﬂ the

viral genone is an adenoviral genone. 10. e plasmd

backbone according to claim1l; wherein the vira

genome i g sel ggd Qgknfil BROKLOR &E&H‘Jﬂﬁ ?ooﬁ%hsf avr}%reubt)?v & detectable

l entiviral genome, retroviral
gendfReTien genesge lrﬁph@ﬁ?fdl}’bd@mb@frma}m@m@ cn@mtmocdf@reml 1,

WhersRiofsdeREprh it | ' ffords e éﬂo 2 B galicios dac in the

first set are In pen ent &-group
consisting of I-Ceu 1, PI-Sce |, Tevll, Bnol, and

Dol , ang dif rQm on ano 2. A ceII culture
conpri si ng ce ffe %Srmalms kb nedr‘c?/ﬁr%lﬂg forﬁi A, yhateirpe viral
pIasmeM®makbhnewaﬂgmﬁﬂmng to any of clainms 1 to 11.
13. A nethod for generating a polyval ent transfer
vector, said nmethod conprising the steps of: (a)

m xi ng, 16 thﬁlen:ﬂz&ﬁﬁdlﬁz&k&fnetah@rdmcfﬁ)tcla'il%tl QheRP2Y RS, 2

poI %)%ﬂt d%’%gﬂ} backbone accordlng to any of
cl ai n% T 1P I e @R CORNIPE Pa lepti iraBgenepieerstipeiral
CONpencdie)ghdea doxkits fxab@e ol ogous expression cassette
conprising a nucleic
11. The plasmid backbone according to claim 1, wherein the two rare
restriction enzyme sites in the first set are independently selected from the group
consisting of I-Ceu I, PI-Sce I, TevIl, Bmol, and Dmol, and differ from one

another.

12. A cell culture comprising cells transfected with the polyvalenf

plasmid backbone according to any of claims 1 to 11.

13. A method for generating a polyvalent transfer vector, said method

comprising the steps of:

(a) mixing, in the presence of the first set of enzymes, a polyvalent

plasmid backbone according to any of claims 1 to 11 and a first nucleic acid

37



aci d sequence encoding a target product under the
control of regulatory sequence that contro

expression of the product, wherein said heterol ogous
expression cassette is flanked by the first set of
restriction enzyne sites; (b) selecting for the

absence of the first detectable reporter to provide

pl asm d backbones containing the first heterol ogous
expression cassette; (c) mxing, in the presence of
the seg ~ ol yval ent plasnid _
backbongngﬁd %“Eé%ﬁﬁéMﬁﬁ%I%Q%Sggf8¥HBF§§ﬁF§”E@HﬂP$éPH@ﬂC
a s¥ibirduenet ercotlingeme@ pprdestsinder thasmebl 6F rEUMrly 3 MBnce

an ' ' cquence ncodi ng a.farget product

ander e e SR i S Y Fibilonte covreice

expr@ssitors fhkedisy the Aduet of raftc®intns@hdsiagt er ol ogous

expr essi on ca%®ette.is Elqgked bélthe second set of

rare restrict i anc ST 185 fhsence i the(fast deisttakle ramgrifrao

t he mbeeénglesmoil bﬁ&]@oﬁe@@:@rﬂﬁnﬁ@ﬁ%%e@‘erélﬁ%&g %)gpgresé%n cassette;
secon ’

provi de plasm d backbones contai ni ng
het er ol ogous &XFIEEE 1B He pEasercstof B sttood etipf przymiedittg a

pol ypoahveRrht Ji5ans bakb¥RGhL b DG ol,yval ent
viral norrﬂe con‘pricsi ng a Fférag% ﬂ%@%?%é@pg%c%lgg%@qsg}gﬁ

a fiSPEPdhgierplosgrtexpaessine erertie xpnpssionnissatd €qidhca

ebdi roe ukk [ ; | ai 13,
ahor oy et rod ER B Pk SR A BELH At B enie e aieo!

f | uSFRSEEaR of pheorredust, avidreirhei ddetoridgde eentah@ads@RAE t er

gen ' t otein. 15 . The nethod
acc glraa%( e?niggyﬁtfg)e %:ngr?{rﬁ%?l%?gr\%ﬁée)sﬁrécﬁlﬁn PIETRISHSY adbt  of

enzynes is | &@saedtingfid thl abSgee bt thd @cogdj@etéﬁ?atbﬂq-gponer to
accap i u %§H8E§#E]13 wherein the second set of"

enzg) nmes difter Yt Fnteiping the secopd Betersjpggureaspreggon 7.
The castttepd according to claim 13, wherein the

pol yval ent tr@nségr vector conprises sequences froma
viral genome QEFRLPEYIMESRobNRleyrater oos Fatdinge of an
ademolyvalers viral de@tthé VirfiptHingd flrQtekPsis A :

18. The thod.accord”ﬁg to cIai%?%%#ﬁﬁﬁ%?ﬁﬁéfkﬁg&msmm

pol YVECBAE* I TSINB LEFeticyRe 6Pt 9RET | ses adenovi r al
sequences in which the first expression cassette is

14, The method according to claim 13, wherein the first detectable

reporter gene 1s green fluorescent protein and the second detectable reporter gene
[=}

i1s red fluorescent protein.

15. The method according to claim 13, wherein the first set of enzymes
is I-Ceu I and PI-Sce I.

16. The method according to claim 13, wherein the second set of

enzymes differs from the first set of enzymes.
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| ocated in an adenovirus E 1 region. 19. The net hod
according to claim 16, wherein the polyvalent transfer
vect or conprises adenoviral sequences in which the
second expression cassette is located in an

adenovirus E4 region. 20. The nethod according to

claim 16, wherein the polyvalent transfer vector

conpri ses adenoviral sequences in which the second
expression cassette is located in the adenovirus E3
regi on. £nt ransfer vec produced

accor di ng t 0 tﬂ r}{eﬂ? aﬁc%émo & Khylaigr 1% ;F’ﬁtn the3pqlypvagept transfer
22. redwsbmpeds serpmmes ﬂbm@ xarapgﬂn)émalsele@ted 16 HeSroup

vect or ac corp % ? m21. 23. A nethod of

generating 4 Pl Wé’fresnta PHYES: & BHOVINSS AGoXasst ep of
culturing the polyvalent transfer vector according to
clain121 presence of sufficient vira

sequences 0 gﬁﬁfﬁ’i’? Paesesyrmtp Briny He whereipd Imiﬂvaicnnadnsfer
genovtdr RbAprikR alldhbeied | E&Mc@nc\éé fna\llhlamﬁg lop EX & on 5 sette is
pol yval ent virus produced according to t R T i
cIa|h*%@i“”dig@VHmH@JE@Dyvalent virus according to
claim 24, wherein said virus is packaged in an

i nfectious envel ope conprising a lentivirus envel ope
protein, & r e'&hpmhoaeccerm@ optainriet ehaemmq;oafvalem transfer

poxv e|n 26. Th ent virus
POXVIH? CHMFLOREBOR Sl 200 G, BOLAEL STt YiTuS,
canaleygakin a8 AdenAvimet B¥adgiof. generating a pol yval ent

virus conprising the step of culturing the polyval ent
pl asm d backbone according to claim13 in the presence

of suf fi clent The hatho8 REGWRINGES clddnR8! Whdreil #ehB G4 A8 anster
val ent %lral ackbone into an infectious

ol
VI r a 8%/1&%?}3136% SNQVIBOICIRERC TR WiiGhdhe seeendorpispiniumendtte is

accabdhitstign tie ddbsoviras PogeRh. claim 27. 29. A pol yval ent
viral vector according to claim 28 conprising an
adenoviral capsid protein.

21. A polyvalent transfer vector produced according to the method of

any of claims 13 to 20.

22. A host cell comprising a polyvalent transfer vector according to

claim 21.

23. A method of generating a polyvalent virus comprising the step of
culturing the polyvalent transfer vector according to claim 21 in the presence of

sufficient viral sequences to permit packaging of the polyvalent viral genome into

an infectious viral envelope.

24. A polyvalent virus produced according to the method of claim 23,
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30. A conposition containing: (a) a polyvalent vira
vector conprising: (i) a first heterol ogous expression
cassette conprising a nucleic acid sequence encodi ng
a first target product under the control of

regul atory sequence that control expression of the
product; and (ii) a second heterol ogous expression
cassette conprising a nucleic acid sequence encodi ng
a second target product under the control of

regul at ory se .control expressjon of the
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to clai mz3o, erein said first and second products
are i ndep@ndent'f PO VY Froingre clgimotip Wherein the ponyirus is
of atmnargpdd.gen and a cytokine. 32. The conposition
according to claim 30, wherein the first or second
product is an i mune nodul ator. 33. The conposition
accordi ng7t o @l @bRBL ' ~ roduct is
an adjuvant for the (f?fl & g?ﬁérfgo u%?&legﬁﬁ&gg%mg%sﬁ%t 0F PP
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into an infectious viral capsid.

28. A polyvalent viral vector produced according to the method of
claim 27.
29. A polyvalent viral vector according to claim 28 comprising an

adenoviral capsid protein.

30. A composition containing:
(a) a polyvalent viral vector comprising;

(1) a first heterologous expression cassette comprising a
nucleic acid sequence encoding a first target product under the control of
regulatory sequence that control expression of the product; and

(1) a second heterologous expression cassette comprising a
nucleic acid sequence encoding a second target product under the control of
regulatory sequence that control expression of the product;

wherein said first and second expression cassettes are
located in distinct loci of a viral vector genome and the target products are
independently expressed; and

(b) a physiologically compatible carrier.
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31.  The composition according to claim 30, wherein said first and
second products are independently selected from the group consisting of an

antigen and a cytokine.

32.  The composition according to claim 30, wherein the first or second

product is an immune modulator.

33. The composition according to claim 32, wherein the second

product is an adjuvant for the first product.

34.  The composition according to claim 32, wherein the first or second

product 1s a therapeutic gene product.
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