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Further, the use of fusion peptides as antigen has
been descri bed. Fusion peptide based vectors sinplify
the dosing regi nen and create nore opportunities for
het er ol ogous boosting. However, the unpredictable
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carrying large inserts have
becone roadbl ocks to their |arge-scal e applications.
What is needed are predictable nethods for generating

Vi BACKGROUSDWGETHE MWENgEIONer y of gene products.
SUVWARY OF THE | NVENTI ON A system for generating viral

vect or STﬁ@ﬁgeygﬂ@ra%ecg&gﬁeegp‘é\gsss%ﬁééﬁ@ I‘B%s Eé(&rc{se%?sfh?% uéj"urther,
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casset t Besionpebids basrdyieefosy Smpkiitibe doung seimmemeancheyeate more
gg%(ﬁj\é)?ﬂuﬁﬂfes xérr ker&@ %Msedo%&iﬁg‘_ﬁgyg\rgtvglﬁ gpeng%\léeﬁi&ggle nature of

ones of the inVention.
enfaswinpentide prodesaitigand agiespeqiredehationwaidtdifiduRies in creating and
described in nore detai|l hel ow BRI EF DESCRI PTION OF
THEOPREEHP NEvEFuses ATy Rg L ge dcithbavedeapme yoagplogks to their

Elpff-sc gg@gﬂ%?gh&vectors. Fig. 2 illustrates the

i ntroducti antigens into the El and E3 del etion

| oci of Whaeisadededwire plediceablomstholfs fhr g8ndratigg Wedl vefafstuseful
pr vi%iqghtge results of an in vivo conparison of

e%%F@ NBhOF EANPECHEEonbi nant chi npanzee C9 adenovi r us
expressi ng the sanetransgene (al AT) fromthe El | ocus

only (dark bars), or fromboth the El and E3 | oci
(I SYMMARYsPF THE INVENTION

A system for generating viral vectors carrying at least two distinct
expression cassettes is provided. The system utilizes a unique 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.

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.

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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i nvention provides a systemfor generating a viral
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target. The systemutilizes a DNA nol ecule carrying a
viral genonme containing novabl e cl oni ng cassettes
carrying marker genes. This DNA nolecule is used to
generate a transfer vector carrying a viral genone

t hahngpend @1AST) ik kiRl 12 i&%ﬁse&ﬁ% PERK BaSX RE BSR] ﬁ&h the £} and E3
cassettes located in different Toci wthin the vira
gehshdightharsyi ral genome carrying the heterol ogous
expression cassettes are rescued fromthe transfer
vector of the invention and packaged in a suitable

vi DETAIRED DESCRIPTRORPOF ITHE eNYENTIENeduce pol yval ent
viral vectors. As used herein, the DNA nol ecul e and/ or
t r ansf e hBreseH invantipe privides @dyﬁﬁmrfmaggnegﬁemgtw wral vector
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marker genshadis DNATsplsedn is wed 4 gieneeqm 8 tmesferavedtarlserrying a
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cI dififeregit Bies tvéthith 08RirEgdbink] 786 virBgensBd ARy Bighhe t he
term"different |oci" 1ndicates tha% the heter oI ogous

exPRIEOKIZEHS exyesioncapssiesare rr¢ssueds@4>@dheuws£¢rgwor of the
kbone, in a
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expoleasémriabeseste, i.e., viral sequences are |ocated
bet ween het er ol ogous exgressn on cassettes. These | oci

may be {husadiheasinrthe m%@umdéﬂr tiapstf ydcéarann boderived
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opleneme)achmﬂghaft iacapabldiof RafsfEnG it MM ihtd DRt cell. Any
anot her, ,, Separated by spacers, native sequences

r e%‘@tﬁblétgﬁ%ﬁlcéﬂ?%}% (a1 haskbong) czuhlee yeldeted, msludéng elgaragilasmid,
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der the control of regulatory control sequences

cdilgedect expression of the product in the host.
Sui tabl yq ugelaqle?@ﬁp,rtﬁéihﬁn‘dﬁ?e?&qtléc?” Irdicates 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
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.g., separated by
spacers, native sequences, restriction enzyme sites, or the like.

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

encoding a product for delivery to a host cell. The nucleic acid sequence



het er ol ogous to the vector sequences flanking the
cassette. In one enbodi nent, the regulatory contro
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differ fromthe regulatory control elenents in the

ot her heterol ogous expression cassettes in order to
mnimze (or elimnate) the risk of honol ogous

reconbi nation during the cloning process and in the
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enbodi ment, each heterol ogous expression cassé%te 'S
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product may provide a target for the i mune system in
or@dls. Imponerivadimenty pashdiclespldzens expressipmeassettris@rovided with
re n juvant for anof her encoded .

or e oro eGP A re B a8 A PG werer n
ansth@fenitRiRERY, die hatetdlegaR@Npiessitd Easdtte iFAMRINAdnPVsctor of
of such products can be delivered in a Folyvalent
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¢ POt BBRhaI RS P rEiSion Casve e vl SRS e
orentiidd@nintsthe deFTRGEH); conitrd] elel¥ntTobRFdr@Bly Ashort sequence, which

nodi fication, so that the gene region is no | onger
cé@&bp@t@ﬁbkrfw%blﬁ@@unctional products of gene

Fonoved-s Byspiibecitel e chitficl i d & BRDB R AR ot
deéhenirersyster, t adusdandk a¢ifie and/of Belldahingde eéohse,

. Polyvalent Viral Construct A A DNA Ml ecule
CAPNPHR i wyanh foreapbriensededpiotig) marersyidesan iganes | n

OO RREPL NEABESEE e AL 0B BELP s g

patkageccanibealedvered yivabelgtalvhtvalal V&SdlccorithgdB€he invention.
enbodi nent, such a nol ecule is a plasm d. However,
The term “functionally deleted” or “functional deletion’ means that a

sufficient amount of the gene region is removed or otherwise damaged, e.g., by
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

discussed elsewhere in the application.



anot her suitable genetic elenent, as defined above,
may be sel ected. Introduction of the vector into a

wa@edos/1e@m be achi eved by any neans known in t hBCHD$2005/014485
as di sclosed herein, including transfection. The viral
sequences are selected fromthe types of virus(es)
that are desired for use as a delivery vehicle and
that have sufficient space to accommobdate nultiple
expr esspPelvarsitiletEonshtaee viral sequences can be
readily selected from anong viruses having a capsid
pr ot ei nA. e. gA DHAdelaculgsCanyingraNMirahGenopedand Mistise
e. i ruses such as feline | eukem a virus
(FgEW&SLEF{ebFS

and HTLVI1], and lentivirinae [e.g.,

human i Mmunodediecdspas ythy Eféd&nt(iﬁ{l'e\ﬁion $EJVi@R a DNA molecule
i mmunodeficiency virus (SlV), feline i munodeficiency
vi faiyipg-segpencsy of agirphwaishiidipsbearagkigedvinto usnolymmtent viral

sp I Iy .POXVI I yse e. g;, f£anarypox),..anon

ot hary: I}%tgﬁ% %11‘%?‘?%%%6“% F‘rlcgjsae@Ng%W%ESu&éﬁa Pi/"\ﬁm%gel I'eIBY"E\Se%by
ongnodier Skitablle pehetib@ledicht, ab Ae@mRl HIVOIIVERY seldch@l. HtFoRliction
sequences are from an adenovirus. Suitably, the

> pothhavesier ipkee sl eadicackistehbnennuetnsilaowniid the art or as
SCAYBEATCHi0 ThaldRE §ARYLLf, 0enoTe that contains at
| east e seqguences®neede 0 package the viral genone

into a capsiThe Viyflise@lehyss de RALNNBIEMith@EPBOYS Vidls(es) that are
nmol ecule will contain the 5 adenoviral cis-elenents

arféfsBed Kadiees 4 delivers validmend fbbaverralivient epaseso and
2 s SRR LRl I RS L b Py

Ci seleeteelnfinh amoeg e asshatop apa éaagmgn,a@g., E@RbY 8, 08 Fiom
i.e., the 5' inverted termnal repeat (ITTR) sequences
( VRVEIOPEd Mk ¥sea g aRsttavirgicn Sudhr asifeling lewkdnaia Virum (Fel VD, BTLVI

p i R . ins hat_cont ai.n. sequenc

P Ag DA AR IR AT 2 Rl e S R S AT e
el shmemt ignfatodefidertdy virue TSNS Jelind REm3no@Tlicdty Vigs (FIV),
adenovi.ral genone includes the 3' ciselenents

(i SHEImsdnisgtiusenEmRs Yiryte adk SpamAvitEIal ) ba dloairigs éng , canarypox),
e ' L. 08,1 i td I L e DNA 1mol.ecul e
L N P T
at | east f uriatdneralboylingtelk ehediralRePRBCE aré 0O an adenovirus.

adenoyjral gene regions. |In one enbodiment, an

aﬁﬁt@biyr the robelsnt HGmolecaleconiaisrmulsie aaid seqseneeaifiom an

t : j | ' ' th f . 0. .
BRI A S L0 RSO LA 15 e v
ofgehtvee litd @ cgpsids Tygicgly, alpolyvant adenoviral molecule will contain

the 5° adenoviral cis-elements and 3’ adenoviral cis-elements at the extreme 5°

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



L3, L4 and L5. In sone enbodi nents, the adenovirus
vectors used in the invention may contain all or a
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exanple, all or a portion of the adenovirus del ayed
early gene E3 may be elimnated fromthe adenovirus
sequence which fornms a part of the vector. The
function of siman E3 is believed to be irrelevant to

the functionypaghingg Mdlwaﬁ ﬁ}lln& nf AEQIPHAG esmxfnrauagignal

particle. For exanple, an El -de eted Ad vettor can
c oadsnpvictledqiraeen gr map dk et least fuictimnalleddeted reodRb6more

region of the E4 gene  or ﬁed:ause of the.r edundanc&/. iﬂ
{ RPN SSHC BEIRT 40 PRgPBROTREL g pdendvisal Vst e in the
St inventaoivhEEont8s U EDfe gl of al fﬁﬁ&ﬂhh%%rﬁ&@ﬂﬁké&? &g, the
deletion in the del ayed early gene EZa. Suitabl )s

t hesgeonancpding Fewad/or ERe), hiad enegenmaere(off tle lateldeped, 2,g., 13, L2,

L4 L d oth I tial f .

pakieag w5 - e @R GhEafPEmA Fegrorpiediip s,
Dein@hteurSmBRYorBhiB QIIRE ARG JF th'B4 kEWieX [PEd] @L E4ASRES),
I X and | Va for sone purposes. O her del etions may b€

made in the beheample, adouegabrion afdhe sdenacitusrdelayed early gene

ad Vi hus.genes, .The. above di scussed del.eti ons may .be
S R B AT R ARy b IR IR S hanG B g e
USeectdt. tiihe fRR@RART sinlive BB iOPelRYd orY iddelbvas t@ttﬁ@@ﬁcﬂiah and

only a single region. Alternatively, deletions o
enprogict dhorecopbinapngrustpertisdd. ef f ective to destroy

t hei r bi ol ogj activi used in.an .
conbi nat i on. 1:é“’cj}érxaren ger’rﬁp E?f"({éﬁe\(%cﬁgd élﬁ‘g[%?aé]rlif %@E%‘ii?d haying a
adg@eitn dfSt fRGUBO ORIEA¥ A Ve e BEdmeNs: Rkalk e Ble 98MRBincy
and the E4 gene, or the El genes, with or w thout

deingh¢ Grchen pBthisyigaiogothe gntineE4aiesione Stidlravpotheneentor of this

lentivir 0 utildized. .Typicall l.entiviral
veBvHldsen i Lokl e E%e PHB) Bl "Bl et

necRssarataih die lftepeviectier, INOL2MRNU, kRELS ResebiheLtbmand
for transfer of the heterol ogous expression cassettes.

Suisesial, forpaekaginepimdrnasirpbvestorp ine airakpartigles. gagletions may

se V; n n . The viral

o CIMERE ot AR, e YR OE0s PR BRI PRucli® s Blrmrrsss Cuter

t oded@pue e SHebiade @ the/iBerhrubRpd of nof-s@MteIaDRRnbRirus genes.
which they are inserted. Thus, the plasm d backbone

nadhecahera discyssed felsbepsenasele ysed individuslly; k., soadanevirhat
ZL ogﬁ%ﬁé@@%ﬂuggtéﬁ %%re%ﬁ%ﬁg%ggnygyoco%?aig Hglg{ig semfomjyrg single
region. Alternatively, deletions of entire genes or portions thereof effective to
destroy their biological activity may be used in any combination. For example, in
one exemplary vector, the adenovirus sequence may have deletions of the E1
genes and the E4 gene, or the E1 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

have been removed.



pol yval ent H V vector can be packaged into an FIV
envel ope; a polyvalent FIV vector can be packaged into
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packaged into a capsid from anot her serotype. Still
ot her pseudotyped viral vectors will be readily
apparent to one of skill in the art. Once the viral
sequences are cloned into a plasm d using techniques

known to thopge ﬂ‘}al%gdldehcésrin ttﬁbeplﬁdlﬁld HablEbotk heed SaMHNBnited to
is altered to contain a first novabl e cassette | ocated

i rsegudricesby theltypeel sapsjidon enfelepevip Maliclybap ae lamteé Thus, the
Sgaondd \cllabbl ernga[%fscée Lo 1jra dgwegﬁ%ﬁ,%glm%sg glrg]| sggf,ﬁe &ﬁagt gre

c Oéifcéps'itlz@éd & peﬂcﬁagw\iﬂtblag eﬁaaspé 165, anetRNsdREA RS cikimple, a
di stinct |ocus of the viral genome. Each of the

moncdyovadent &H Yeectos chis be pankkesd! inip an Y evslopet a polyvalent FIV
t { |
{ §¥S,’P8£P£|%a1%1 Bopr?(i é@@ 1|n§.(5 gﬁ;}e %I H&eq etg 65%10 afei]? Men%?lreﬁ Q/teEtoF can

heg a@k&@@uﬁtowgﬁﬂm aﬁﬁﬁé&%&ﬁo@ypeE&m dther pyevdddyd viral
cassettes used in the invention contains nucleic acid

sevpetne el be readye epparel i opeiokilbin e AB- oper abl v

ther cof 1 n- sOngarevar] et g e (RNRTRR S ey

cagsieli§es kaowhao twsaofiskill iethe eﬂplhte efirapgsmenienatitérsd to contain
readi |y distinguishable frgmreporter genes carried b
ot st mevallF sasgieloceled i first é%ietﬁgl regien pf a¥iplgenome and a

DagK R Fiovdle CACRMBOALITY secbBPadl GBRIEN HELERI cenome.

express pro are differentia rom omne

ahrmpﬂirﬁfallpytge @laarmd Siti doakdie muéjpie treralge oeseltdse éewﬁléocated ina
t

Rk s pEBSTY Sgerss Hagh pf g nwagk g RiiGHked by a

p! lﬂﬁ{lﬂedsepéﬁlégt?iréﬁoﬂgnztﬁfe di ¥%§dh ﬁtheﬁ’%@fE@ﬁ removal from

fluorescent proteins are |st|n abl'e by col or upon
exthe phksimnddand Jtehdy eergippobp heiatoéong ekenesgidn cefssdtieght |
i ncluding, e red fluorescent Eh tein, .green

fl uorescent %?Cc]i’t the movablg sasspifsrused E?V(S’f’fé Theontgigh nucleic
f 1494 g@g@ﬁes BF QUelePrab Gl géxgee@efabwnﬁ%aece tse@fease%l e wil

Suita uorescent protein use for the selected
hoditect etgressiomehencef m\ﬁdlds‘aézrﬂ]e Soanablyy edchlof yhe mopble cassettes

fronCl.onTech. Still oth sui t 0 r genes
i CBRRigh aias rengupstrag e ByrePisst marag 15 Shogergenes
( bla&dd bPSRELMOVAH caskdtfes boARE %P, thepth smﬁl%ckbone Inone
bet a- gal'act osi dase. Alternative one of skill in the
ar ¢mboaiimpntothedep@ten ighess expIsey pl‘edu@EWQICﬂlh’a@ differentiated from
one another by color.

Suitable reporter genes include those encoding products which can
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

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



provided with a tag or |abel, many of which are known
to those of skill in the art. Suitable reporter genes
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for cloning. The host cell itself may be selected from
any bi ol ogi cal organism including prokaryotic {e.qg.,
bacterial) cells, and eukaryotic cells, including,

i nsect cells, yeast cells and mammalian cells, as

desphirbad dtll fméesuiieblairdpodRt Sdhes hidhge ﬂﬁs&hg@lﬂhaﬁﬂé My color
desi rabl e enbodi nent, a prokaryotic systemis used.

Funtlde, e.g. hglsﬁdbtue&,équds(r%&pla@[f@aw (rech) sy besa-pelactegidase.

and.express h r cte
e EB8 R oRE SL S 3o s PR EE o oy e o i
\Ahpr@hldb& Wit 1€ & laBelg mang of thidBiBiré kmbﬂ 16 thEseaJmﬁsmqﬁe art,
sui tabl e prokaryotic systenms are wel |l known, |nclud|n%

bact erial cebyigl len@poré@zaa%%eare §let%fbweth@é/¢%m the host ce

%{em us@ﬁ}foxj tﬂ&ln ggalﬁiﬂgﬂ ce 1&&&4}?&%2 B%gelgﬁ g&loé}lg;]b)&glfgwal
[ [drgﬁl’ﬁ@kﬁ] hcluding] prlyarboticMergndhaciaridl) Palls, and &985yotloNAlls,

c Vol 1, 56-110 | - F|
gylgglégglgt pect cells yrast cillskaﬂig]?nm%ﬁhqn delly ecﬁﬁscriiégﬁal more

Hanah 1983) J Mol. Bi | 166,
s PO by e e DOmor A 183,

D( ncr CB- hs d%mpa)*tildﬂ?arbzrﬂ:héil abls eppkddiment)ia-ptokareatik, system is

96 | Al
?%llr@éfl F }“}tﬁers@ﬂéoﬁé]epés fapgglﬁé’lf g@g#gqt%néﬁ{;ﬁ%% expregsmn of
( K an &E‘ife&é@% %H)é}%}#pre%@@qhe k868ed fe%@rteﬂjé'@ﬁ@ in ﬁ[@ﬁmanner

uvr C, 'supkE4 'ac,” gyrA96, rel Al, 1,
Al whikh py deABRed,|eagl| gl @idbetricdly. Q(tet [r]) ] ; GMZ72 - F[- ]

Pt (KL Lo RS B S v,
[ [ %ﬂ@]ﬂac{em}ﬂ celﬂgl FQr ?1_2{ shita1S B4l 52dind m fﬁ*ﬂc‘l\]@e e.g.,

sup proA2, rpsL20 (str
Sxgichbrichitlcoll C6p{)l-§|°ctﬂié] I]flc{A ]thr }eup@élﬁ tlmirMB)S, acY], tonA2l,

BT 3 00 bSEPe2508, P ol 52610,

t tr 44, relAl,
[gggﬂ% 3&&]?%&@1&&1@@) rggﬁﬁ él?llo%gﬁzl; gji HO]Aﬁlk[ﬂ supEm:4r ’roca_A

[Yﬁhmdh}lpéfmnamn’ (4983) (/1 86%)Bigk 66,35 7- 5]8@3 o MRE ¢

t}‘éﬁg‘%}f& /{f(ch{:? %8@2% )[nrxjf} 72I %rgf}ﬁl fﬂA—é recEA-"]ggrfA%

|( i‘%g%i): [1583'92#2%%%53[1 eleé é@ml\qlfﬁ Rlnih ({et[B})] |S<D}1¥E Cells phtratagene];
el4(mcrA), D(mchB hsdSMR-mrr)171, sbeC, recB, rec], umuC::Tn5 (kan[r]),
uvrC, supE44, lac, gyrA96, relAl, thi-1, end A1[F'proAB, lacI[q]DM135,
Tn10(tet[r])]; GM272 - F[-], hsdR544 (tk[-], mk[-]), supE44, supF58, lacY1 or
[[Delta]]lacIZY6, galK2, galT22, metBlm, trpRS5, [[lambda]}[-]; HB101 - F[-],
hsdS20 (rb[-], mb[-]), supE44, aral4, galK2, lacY1, proAZ2, rpsL20 (str[R]), xyl-5,
mtl-1, [[lambda]][-], recA13, mcrA(+), merB(-) [Raleigh and Wilson (1986) Proc.
Natl. Acad. Sci. US4 83, 9070-9074]; IM101 - supE, thi, [[Delta}](lac-proAB),
[F', traD36, proAB, laclqZ[[Delta]]M15], restriction: (rk[+], mk[+]), mcrA+

[Yanisch-Perron et al. (1985) Gene 33, 103-119]; XL-1 blue recAl, endAl,



379]; Gw929 [from B. Bachman, Yale E. coli Cenetic
Stock Center (CSGC#7080)]; M Marinus strain; sex [-];

W@ 2008405492 | euB6, f1 i UA13, lacYl, tsx-78, SupE4BCT/US2005/014485
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[gl nv44], ga!K2, gal T22, I[-J, ncrA, dcm6,

his&,[Cc], f DI, rpsL136, dam 13::Tn9, xyl-5, ntl-1
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Se ection of a suitable clonlng stemor cell is
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i nvention 1's uni due set
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an ex I‘eSSI cassette |nto t he Ioéxius_. ggwever t he
i AARISEY rc mﬂatan commeErial sowes. drsledion g ashitge cloning

' r%@tﬁin or'd% 19¢ R&Ta RfgSn ke pRYARLR fAGSEt te and/or

etero ogous expressi on cassette may be | ocated
ei ther 5' toE&h,ofdle Bovdbde Edssatics sedinphetotstutthod the invention

orientatjon of the reading frame of the oundi
i 15 PR Uniggs 38 TrS FoRiSHOR SRR DS AT SS! RIS et

OfreEt Efod fﬂe%'itb o@ﬂiﬁ’ E{%rsst'riu%sreéﬁé‘tuﬁ'ﬂ dr9¥ne site at the 5° end of
non- |rect lng of the expression cassett

i nhe mdveblsehaetteaind osagend tane mastrictiva rﬂ:mc}ene sitegthe af eld of the
restrltfuon en%me I§<$ be | ected f.or both the
5 mayaplecasselice 10 Qag ppe Iglﬁn‘eﬁfyﬁ%% 18 etfééﬁ’\%ﬂ?%ﬁnzé&“r‘p%@%
a aﬁlo’@&l cﬁ*‘re%ﬁ&nal Iﬁhﬁlg%?%}i @Epr%lsél&\/\@asgétfeq{%fo' tRORcus @Wé’i@r the

even when flanking both ends of a cassette. In other
enboelitivans aot imiSzkto theagirdséion sétheiinsecio thiothet mondspiltetmovable

anoth r r r ri.ction enz to form et, of . , ,
s et e po B PERIE prgert i Be Bl pitpe 5103
r et ing tj i Q'[’ch %&?}M@f@@ tﬂesortéﬁta‘ﬁ@ﬁ of R r8adiRuvreing @8 tHer8hnding
only a single locus and ready insertion of a

hetieal gbnyoa sFuter.ds sertrin eabedimeants, tegebofyategestadtion enzyme

t art%gtma‘?f a‘ilow non-directional cloning of the expression cassette into the selected

locus.

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



In a further enbodinment, the rare restriction enzyne
is selected so that only the selected location(s) in

wao b@saogoal genone are cl eaved, i.e., cleavage PGI/US2005/014485

achieved at only the 5° and 3' ends of the novable
cassette and/ or heterol ogous expression cassette, and
neither the genetic elenent carrying the viral genone

or other locations in the viral genone are cut. In the

Pr SRR red@Rkibs 3hiybs iS Hﬁﬂu@ t6 BREW edeb@h SNANYR sfngle locus and
termed a rare cutter. Exanples of such rare cutt
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dabthbaleestjions 1@the¢1faegﬁﬁﬁi§$&éwﬁ dat abase Sui t abl e
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a vari efyt %SPI%SSWBF“@POWB o eféﬂ%ﬁ@r engpmeiingrmed a rare cutter.
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y a’uni que set of rar
t hmhy peidentifed esing infmatmplr@adﬁmhlmﬂe tol”tﬁomfa;bﬂﬁn the art in
ca ttes with a heteraol oqous expressi on cassett e,

IFBIR AR AT ge-THedatabattss @8+ By Rli%fasaos@atabase
c eét!uﬁabkhﬁﬁtepseﬂbmﬂe RAREESR RN yt&%er@ﬁéaegs%rgc gflopy
rans

t he novabl e cassettes B. Pol yva ent
Cagomyputey pregrems laog/ousn-tinp datsbasen Kaitebbd Iteaslcﬁm:mztyh&s are
n enz i s. sel ected

c o ORRe o £ ARk o SRS SreR PO e ) Baelend Biolabs
ut Hbiogith, LY ol y RB&hePRB i('ﬁggte%tfa%a %(eﬁtnéffﬁfleiht he

restriction enzyme(s) and incubated for o’ut
abﬂlmma@almmgotﬁcrbl ovm ng this, a conventional

D b S0 B SR LSS

f ahbeacassettes, each of which is flanked by a unique set of rare restriction
enzymes that permits selective replacement of the movable cassettes with a
heterologous 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
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



by precipitation with ethanol, and dissolving the
precipitate (e.g., in TE or another suitable buffer)

wo e00508®02 n t he renmai nder of the nmethod steps.PGEES2005/014485
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e.g. , Sanbrook, Ml ecular Coning: A Laboratory
Manual , 2nd Ed., 5.28-5.32, Appendix E. 3-E. 4 (Cold
Spring Harbor Press, Cold Spring Harbor, New York,
1989). Ot her suitable nethods may be provided by the

MepefRaiedr §or e£anyS8, qﬂfen@wchq&}sfo&&%&hatdnqaaﬁﬂé WtilEzed, followed
uttlized, or ot herwi se known to those of skill in the
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Ienentaf%g;o the set of restriction enzyne sites

th old Sarire ardvess) old Spsiag Harasy Newd askt 89 Qiherctuitable
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c| otiietd] ot @hdrgsesinoenab thidse oexailsechermyabl e cassette.

Advant ageous|y, the method of the invention enables
the rapid i dENRIFHDG &R PISIRT BrenswgsHonss insertioai afithryhaterelogous

fi é)ﬁntreslgﬁ)ﬁl%ra@eﬁg O[H§ h?tﬁﬁ)'i(f%%ﬁg g)rfbrggﬁ sheclag&ttess fé%patnﬁec%‘ ?ﬁn}sgé and

expr essi on o gene,

exb resisvitigreshiztiss enndnamsiketiogsins Vﬂﬁﬂd&tetco(r@&n\iﬁltdry &Sthe set
%/ ot her. marker genﬁﬁgéodu t s present). In oth
fgstription epeypesies ihe mciable saws &5 daaisiriaerhich the

-ER10%0 gsgg{tggeﬁgﬂlseﬁ%f absence of green col or

ow ng digestion and religation will indicate

s u ccessful rEhwyalpiaily! hérsrbstadol @oaassgtiston ms@tﬁeh@cloned
site of the first rker _gene. In one enbodi e

t he
di Gesthe sie f]ﬂilereéplﬁ mpwlgeaéae;tear@w@g%&%bv the méthod of the
seﬁv&ﬁfdnaé layle§ ﬁl?dé?lftlfkﬁ?onr@}ﬁghﬁdscaﬁﬁzﬁ#lﬂlg%he fifdt
n ste () er

ot her wor I gestio ned usi
a Iﬁatcrrstogsei e)qiressmtqasaette oﬂucémlysmds taok eemmmoiéﬂhe @kﬂ
in order to ensure_that the

rmv 8&8 e C as
e B ek ek G s e S Pl ok e Ut (s eblees
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orned using a second set of restriction enzyne
u maq&eéteteﬁpltemdge@enfﬂhmméaspﬂg prdteins e @hstneo vhjteen 00101 followmg
[ Ol 0gous ﬁt reSSL casse
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In one embodiment, the digestion and religation steps are repeated

sequentially for each of the movable cassettes. In other words, a first digestion
step is performed using a first set of restriction enzymes to remove a single
movable cassette, in order to ensure that the heterologous expression cassette is
inserted in to the desired locus. Thereafter, a second digestion step is 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

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

10



cassette is ligated into the plasm d backbone and
cl ones are sel ected which | ackexpression of the second

worengaecogrene. Optionally, one or nore further POCTES1008014485
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steps are performed in order to renbve one or nore
further novabl e cassettes. Thus, the nethod of the
invention permts efficient production of a polyval ent
transfer vector useful for production of infectious

Vi Eddre Rl dfeh@Secohd matiet ?é&ﬁa Tptinaty IR @r BRIy #tePHigestion
Viral Vector A polyvalent transfer Vector of the

i nstep are pedormddan wsded te eesigena e more firthoamoi ahle sassettes.
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described in texts [ Sanbrook et al, cited above], use
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t eRHHFlgndevingarrapsid on ok MRS Usipg meHwde kkpd sy taithose of skill in
I ngl.ude : . ' i i al S
e SR 08 ECRELLNRLL A0 8t s BB
measthosendpsaiitgpah taenSaatbrark, ctahditedebdviekaise Sibteatabping
production cell lines are readily selected by one of
skpligonpgleptie seApencepel tag adporirun seiameanpelyese elein reaction,
C . 3

B
euk@ngaotl ittansfedtion, ant moltratsfegtion Reladtusseald emplysedte. £ TR0,

and manmal i an cells. Host cells can be selected from
and e PEAYO S AR e n Oélgﬁéeplé%e,ntlpﬂ@%hw@,erwlméufwlude

| i i , . . - T3, K
2 rhaPp Qe SR S R Eno oottt o
adeveohay y mbthedly of thedshanx sighal geheralion, @ 8&)likeHum Gene

Ther, 9;1909-1917], Sags, C2Cl12, L cell HTI 0Q8Q,. .
HepG2 a%w%?q m&@twwgﬁﬁ%w rw@ﬂw@e%i byrae APl the art
C \Y) : | . .

oo PRl oA T b AR Ao b,
meinpiating prakpeotie &. o1 meicdnn geltshandomkryotiscetlotinduding, insect
Iice'tateisrg1 fnﬁ%h& %ﬁﬁenﬁiogi qulis t he t{g% of

refrR1 AT Cge 4nd namgnatiagicglls, Sloskeells ganhs lagied frop grapng any
cehhmmatisn spedsg iiilding, Witesutdlitavies,iceigs uble apabaoy aVEemnt, 3T3,

transfer or co i Si t he het er ol ogous expressi on
20 oo Qa¢E 6ER Bkt 6t Paks (B oiFuhich GoresoAmChee) REENED

25

i S[Fallaux, FJ et al, (1998), Hum Gene Ther, 9:1909-1917], Saos, C2C12, L cells,
HT1080, HepG2 and primary fibroblast, hepatocyte 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
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 pg DNA, or about 10 to

11



delivered in an anmount from about 5 ng to about 100 ng

DNA, or about 10 toabout 50 ng DNA to about 1 x 104
w@edoss0d002 about 1 x 1013 cells, or about 105 ceRCT/B5S2005/014485

However, the relative amounts of plasm d DNA to host

cells may be adjusted, talcing into consideration such

factors as the selected vector, the delivery nethod

and the host cells selected. Typically, the polyval ent

trRat 50 %D‘N& S a1 Uit wsietolaBotitiex NOS tcege ol 8boMhil oheells.
express the capsid protein and/or envel ope proteln In

t riéowwm the retletwet ammm ghvdserid DA 40 hew gellegay be adjusted,
Rk EE S bR LELRh SIS RS HRIERSIAVERE S AR fethod

e capsi'd protein

ewﬁltﬁ@ﬁoﬁﬁ;@mggeﬁbdﬁ forman infectious viral partl cle.
A. Viral Vectors Having Capsid Proteins In on

5 enbodi neiicaltyhtheinelwistans Hapstesveiess 2ie faliwed Hb?he host cells
p_ac 1?9 'eg}gregs 9 lc%ys?ck glr&e n!\t; Eﬁd@!)r &}%B?E ghﬁ& a?ﬁ' tﬂeq{ogf:ge'llg Uhe

capsid

d %dly@%rﬁ Fira) gehoAds Bodessisy théheabdsmus eaﬂaresmrt ¢ask@tee fre
vector of the present invention is conposed of

i neaed god p@«a@aeiﬂnff%@eﬁawépwt%egP@Veﬂwlmgteeateﬁ‘a%an
thgfeekg%savlpqgwﬁ lent viral genone containing two or
nor e a[ 0

ero Us expression cassettes, each of these

casset t&s ca‘f/rrallVi@ctarsOHadmgtcapmdbé’rebemsessed in the
host. In a further enbodi t hese adenovi ral

vect ors are MepeicahodBRetd; %éft"e(}’éon PIRXIdep § melndiingckaging
s i %(%lgée{lerﬁnmlaﬂ %é"hoggezlhtoc :nf ectiOs Vifh §&dipn of the

pe of 't ovi ral sequences present in vector
i's not a |i nintateieatbodfmérethprislenapsid nyésrtvedritonfan adenovirus.
vari ety of adenovirus strajns are. avaj.l able from(ﬁhag

An%’P LSRR VIRRATREIF OLIV R (AR MNERERL S EompPs
8?&%35&?5&&0@1&5&%9{&‘&% ggl'a%ﬁfg‘ﬁ%l{a%%a t1Reif @ v%leﬁjc viral

institutional” sourc Fur t he sequences of
wageyloﬁma:bnmimag tvgo ar mosMeidralopeusf axprassion aassetttq& edch of these

dat abases i ncl udin Pub k t
rbrdg eTige LS R cpressegnt i s T iRy
meénﬁ FRE MENBlirAdeneM (AR AL @ee&webeerew amamg

dTfiterature [see, for exanple, US Patent
5 erEcMﬁhna'ﬁhacBNA sequences of a nunber of

adenovirus t ¥ﬁ§ sselg}ztu%n ao¥ ﬂ'lel s%rbolt}?pefof%qg: % rrllcE}\?ira sequences pres%nt in
vector is not a limitation of the present 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 frofn 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
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type Ad5 [ GenBank(tmnm) Accession No. M/3260]. The
adenovi rus sequences may be obtained from any known

W@o@aowionus serotype, such as serotypes 2, 3 4PCTUS2005/014485
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12and 40, and further including any of the presently
identified human types. Simlarly adenoviruses known
to infect non-human aninmals {e.g., simans) nmay al so
be enpl oyed in the vector constructs of this

i gﬁ@ Ab | 20 futtRerGRGuab agy BEME prédtntlyeidshtifsichighar fges.
adenoViruses used in the invention is derived froma
nSimanpadepoiimeses kn@a ipingest sen-Sumen BRSAHHE-SrFREDS) may

prjmte sequences includin i . A0V

DT oSS B8 0 B L0 ABBTSY, .
PadhsPocalSRe £88bviaids Ghed iReEORPEM RS delevedVirart ae®nianen
been described for delivery of nolecules to, h

. . S
c grinmite. Sexamplss ¢fuitpble Nen-hgmeg Primps: SSERFRORS Hw&ﬁl%ﬁegmlan

adenovi.ral vegtor i f i
SRR Bk AR B o) O AP YDA AT a0 e
| @y Bad CONRechabeait ddebdinats lnve Moen WBcARIBRE 46lifePant

5, Pan6, Pan7 - derived vectors

ver,, the. .
i mdaeulerioihesistls.oxwe Vinibaisat Na %pgﬁi'ii@ “g?w}bl’r&a ifleg pdgpoviral
met hods, f or LAl j '
PP PRy e P RAF BB nReh 0 f8nd ArBOUN 48 CAWER0Urmed
PITRd Wy bh Mtembhiats Pateat Pudtlicatidn Wo t W0 Q213864 5t [Ren pr BanPan’
i nvention. See, e.g., US Patent. No. 6,.083,716;
| nt arivad vestars]- PHPWRYErPRE I eRHPR 5 145 5O Y8189y 33645; and

US Patent Applical i ®8:JdctidPhéPedSRe addtbvirhBparticles is known
i nternati onajlgelvglgﬁ togpi)artc,l WO 2005/ 081 103. Briefly, a

pab Yivak entkitde dewvirt. alhet sehotdreof appctmoiatoprotiionmethodsore
that |acks the ability to express a [ I L on
oA AJITEETERO1 Hie BRSO PO STe 7 ocrivorg: 6 UEH 18
El Iﬁter%%nalﬁ?a?%nt @ﬂgﬁ&‘ﬁogﬁo%bﬁz%lm benauld paesk Aﬁbﬁ}cﬁﬁon

presence of the m ssing adenoviral gene products ich
ardo.remasEd ddrits\interdativm ] ectnteipest, WEH2Q5oPHJa8i on of

an adenoviral .particle.. These hel.per functio ma

provi ded by %Wf&j RROG VEa B B%?}Erain % Heect[ rogglé%géergtfon that
ONG I thERbifiry 18! ngfe_s§5’ Asclibedl SefsPondbfani efeAsiliade®dviral gene
virus) or a‘ packaging host cell. See, for exanple, the

t embducy (eg., Bés,dr libh EdaflHb, prdpaibhORSiR) o4n be culiurgdrathe
i NN L L
I_k:“iln?e‘:‘c'ﬁvi\tfﬂl LB Fdpagation of an adenoviral particle. These helper functions may
be provided by culturing the backbone in the presence of one or more helper
constructs (e.g., a plasmid or virus) or a packaging host cell. See, for example, the
techniques described for preparation of a “minimal” human adenovirus (Ad)
vector in International Patent Publication No. W096/13597, published May 9,
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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Thus, dependi ng upon the adenovirus gene content of
t he pol yval ent transfer vector enployed to carry the

wezpsee®)IDON cassettes, a hel per adenovirus or PCT/US2005/014485
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non-replicating virus fragment nay be necessary to
provi desufficient adenovirus gene sequences necessary
to produce an infective reconbinant viral particle
cont ai ni ng the expression cassette. Useful hel per

Vi gufieRncaizhaiifus }%he edRen@ ABEBLEATY S0 BRIIBCSAIMENGES Not
present in the adenovirus vector construct and/or not
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e L, SR e ST SO0, o e
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to ‘enabl’e separation b gtmeen e resulting Feconbi nant
Vi repertargineshae kedpatrto therans Tihegnesened diﬁ aLi@porwer.gede on the helper

Conpl enent at Cel.l Ljnes To gener e recqonbi nant
o B b el 6 A9 220 o
deggh iRedd 8hQ8ne 180 éﬂﬂcﬂﬁé ﬁ%ﬂ‘p& viluB €, g€l n%%ﬁ&dgﬁtﬁ‘}?momtored

region, if essential to the replication a
i nflgs séopnd yepoitet taisod tamabhwsparmrsquwberetﬂe resutthe
er virus.or, cell line,

reconbj nant .viru

| et Rahiaan R rie SO SRR 11 ne. i n
many Ci r cunst ancegem@ei@itdtioh CBB LEXPT €SSi ng t he hunan
El can be used to_transconpl enent the chinp Ad vector.

This is particul afFp genegiamcagbanist pdeoguiseses (W dedetedhin any

5 el gn b, SURA] RORIERSERLL L. ircoent

C uo tlentepicationi dnd bhfectpaskad gherainge hhust bd fi@plis®toahe recombinant
virus by a helper virus or cell line, i.e., a complementation or packaging cell line.
In many circumstances, a cell line expressing the human E1 can be used to
transcomplement the chimp Ad vector. This is particularly advantageous because,
due to the diversity between the chimp Ad sequences of the invention and the
human AdE1 sequences found in currently available packaging cells, the use of
the current human E1-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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certain circunstances, it will be desirable to utilize
a cell line that expresses theEl gene products for
production of an El -deleted siman adenovirus. Such
cell lines have been descri bed. See, e.g., US Patent

NOE1 GeBtoddds fdrfprétstibRef arlPPE-dBREdWih]anZ28eddi8rus. Sucfl cell
sequences_provi déd herein to generate a packagi ng cell

or lirgsihave pepa deseribedy preesse sUS dtateat Nond 4884716 .he
d i El i ptional t .
o apromotor or TSREL ohd b (ARE le Bt B isam Rt hprein to

| | gemeratal padkabimo@ell 0008l liheHhiaV € ppsseFD hied HidTBYin€he adenovirus
errgl oyed for this purpose. Exanples of such pronoters
ar

1 genecpndsetheitrpnpetriionalgogakriraeptpmotanifer expression in a
i ficati ccell s, d for t
cDSSILLALaR ARl ok SR80 gl B suphge fr

Adthizeneposdil Txatnpldsiofiblidht promotesd b dascpide® it d&i&l Elséwige in this
may bjg HeLa [ ATCC Accession No. CCL 2], A549 [ATCC .
ACPESILICHIPING Peyent q3b selpptpd Sayghe gameratiop of apnovelseH ding

e i ) i . 0 . -
| C@ressilgah@libsiind o, AhnAntlioh dubih pfrths ol Bflmay
énM}HeIamEj Na MEgswmI:IwaEQg,i%nf [10 ZZSLgeéS!gbﬁNd.BCCL 183],

Q var nassas Irginia . - . er
SUREE 8. KB IGRiL Lok Peftpti b2 D06 ShbiEh 2] MbWIGSHECL

il & . Sh .

¢ e onsbifils Pie XRIITRS B MBI iSeARE AR LL T1Be
veCtlars Coldatidn, 60@01l Ynivensity Boelenatl] Mahyssad, Merdinivel1i1 052209.

rovi des Il lines. .that express e or_nore simnman
b ddihsyiptablecpapsst 5P g ey B gPiaingy Sompather EESand/ or
E4 ORF6, can be CS’lﬁb‘htE}ieiéﬁé’ss '&H_lﬁ§§§?tds@#ul ﬁ;otﬁlggﬁlt%e@%n of

procedures for use in the genération reco
simt@nbinintaidenaatus . deBuahvaredrs. Addigienaby) obelterhativiele dhe
ta transcoml.enent,. adenovi rus vectors deleted in the

o SEUTIORPOBHE S IS BREBHBCSSIBE & PlogrutiENan adepgviral gene

Prpdic, QN M2, B1HOSt, glﬁd/& BCORTEI O He%ogﬁir&técﬂy i on

i nvol ves techni ques such as assenbly of selecte
s exgsrntio By theFains passdntsl yommy ibthe@eneniidn sfredombinkitzimgn

oIk Ra S SRS, DGR S e e, DI

dageiokd@deted inmeRERAKal8endd thatCdnkb6dt ﬁi@&vﬁrodﬁ@& Phe preparation

over | appi ng ol i gonucl eoti de sequences of the

addadwst el ageprdmesto thismientioh inivblyes techniques such as assembly of
selected DNA sequences. This assembly may be accomplished utilizing
conventional techniques. Such techniques include cDNA and genomic cloning,
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

products are provided in trans by a vector and/or helper virus. In such an instance, a
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essential adenoviral gene products are provided in
trans by a vector and/or helper virus. In such an

i nstance, asuitable host cell can be selected from any
bi ol ogi cal organi sm including prokaryotic (e.qg.,

b amiltﬁble anbét c@B khisbe vdted oat #9tHiclo&id]loSaanishE ﬂéﬂidﬂ% prokaryotic
ect. cell east cells and manmal i an ce

SueraEeF beletmdeufr sl o e ine cwact Oﬁll% m@asacqlls apd
vehbmamlihhese, seed fdsectil ﬁ{cﬁid@ ‘tho%f kwq%%é/ arP fas Wel‘l %L those

Particle and Transfection of
of idenfifiedibstsiing adenovi r al genes may be stably

integrated into t host . cel .st apl .
expr essed asg]epl sg‘rgreegﬂqug{evgalrlge%’g%la aPé J%S%ﬁP??OP% ﬁsll Line
gene products mayOat br b@r@dﬁh@&ﬁ@ﬂlg dRASHRIN gbos ALY Bstably
eplsone r stably |nt§§@ated or sonme of the gene

s thsebumne ek techost ogl) stablpiiexpresser @s spiapmes, or

e e _pronot er.s
OSSR Ao AR 05 ST o
| nepepandarndtdbly fntepratad censinetof thev@np peymtE mayde expressed
| ndLLgl bl e pronoter or a native adenoviral pronoter.

¥ WF@F@rsrﬁﬁ CRreped eatigdly-f or exanple, by a
fi h |
e by e ai ¢ PLBRImOICHE Romb A8 BF RN FILTAEBlity gones

ormepbesdentd ndépenflemty Hymexogstitotisd pToﬁdeﬁdarf agbebR-
Introduction of the nolecules (as plasm ds or viruses)

i RIBMPHE OhB SR AT RIUBOTBe HedBRpIPIcstday be reaglated, for
t eSHRILIBS aigpgégﬁ%fégysﬁﬁﬁ%ﬁgl' sltelt@? ﬁ%t&%ﬂﬁﬁn‘?&dceﬂs(z e., by the

di scusséd’th speci cati
enbfdieneation stite ex:i:n Iephmirtmg of thmeqﬂ@ls)amebyﬁmgbr&ﬁﬁly added

Such techni gues haye en _descrjbed [ G . Gao_et

o dpiodistan efbihe %@f@éﬁs @9%8@@13@1 Viggsephinénhe host cel
P Nehol

I E?%e}}r%g% Fgﬁcal at ent Appl [ caill on % ]C?Z(?'? gggglaitﬂ%g?d as

| rdimeldéhrogg}hmd iheeapteifisataond dn dne embsdiawht, direct cloning
RS 550,05 0L LRI SELOR 8L, o1 on

o o, a0 SR .

varlaols, ZOﬁB elmtmmatmel Reters v ppdicateomdN o [RCTEIS 0812408, In

p! as{ﬁ'er emgocgment standard transfection techniques are used, e.g., CaPOy
transfection or electroporation. Assembly of the selected DNA sequences of the
adenovirus (as well as the sequences encoding the product and other vector
elements) into various intermediate plasmids, and the use of the plasmids and
vectors to produce a recombinant viral particle are all achieved using conventional
techniques. For example, following the construction and assembly of the desired
polyvalent viral vector, the vector is transfected in vitro in the presence of a helper

virus into the packaging cell line. Homologous recombination occurs between the

helper and the vector sequences, which permits the adenovirus-gene sequences in

16



vectors to produce a reconbinant viral particle are
al | achi eved using conventional techniques. For

wex@snbey2 f ol | ow ng the constructi on and assenkCHUST005/014485
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the desired polyvalent viral vector, the vector is
transfected in vitro in the presence of a hel per virus
into the packaging cell |ine. Honol ogous reconbi nation
occurs between the hel per and the vector sequences,
whitevep@F f3 bSrepheatéd %g%dq@caem&&ﬂé@@fa@ SebdHiflein the
vector to be replicated an ackaged into virion

C awgpmbmanb@mltvleﬁgr Pc’n”tlclh@ Tlefc@mnhmthocilfmaprode@n@ such virus

o HELSE vl GHL B, PR, DB B 88 M

I nnethioden is not limted to such met hods. The
resul ti ng reconbi nant adenoviruses are useful in
transferring two &Re FAsHIIng spcopthirpnt adanoyiraigs ase useful in

ex@élﬁ?&hﬁét&@%?%%ee IeIC‘Pe %1 %18%&?5% %?ésglf)ﬁ %?ssettese%o a selected

Vectors ving Envel ope
entedldi mrent, the transfer vectors of the invention are
used to packyge a viral vector into_an infectious

IT;

particl & of ¥Idl Yesoralinnigm eiores B’b@ebﬁot ein, e.g, a
I 'entivirus Ofn &oﬁ%\é{n'btﬁlmeﬁ%(q}mrﬁﬁf& egtldgec?ghee inﬁ/ention are

| entiviruses |nclude ) i TMunNo

VI maad tq pthokpge 8 lvrrala\rectolfrmnm ed affec‘:tlcﬁle Pyrticld afs \(1ﬁis\lﬁ)avmg an

{gj‘% arthritis @nd encephalitis virus, eqw ne
| n néfé B LS frder IPIRYIEUS G GRORBITIrsrAsRIRleS o sifelle lentiviruses

\(/th\:’/?de,_rh N uﬂ&ﬁ&%%%’ﬁrds%??,gﬁﬁs dm e éﬁcli'gncy

exanpl es provi ereln e use
of vim'sr(S@‘é)’; (esprﬂmrdrﬂlei(ﬂis Bnd emddbhaladrifek \equhieviefeetiousainbgiia

| entiv]ruses of %ggﬁn or .non-hunan origln may al so be
usHEPS: GHENG HYHERRCACIFESH VIFE: VITR2 ¥Bhs Apd &l %leémnm@deﬁmency

[ t > ]
B I T R

Vi frgin 1Y) arsk FI80 nideweiea) othmderctaiﬂ'srusés dféniravior useduman origin
Met hods f e ating such vyir vectors are known t

¢ HeoaRe Be R IR SeREna vhed it fs@UnGrcR s g ion may be
| ecretnwa 3k é/c%ﬁ&ﬁfcs n&ﬁgﬁ)ff@ eER fﬁ%%hw%g T@E %g_h%réJCollel:Eon,

Col eman, et al, Physi Genom cs
121\(/131)2153@1V$tg;n1a\)rnr®hnmaa] fvectepobbtntviraws.of an H V- |

e MR M T I R G N

are created \RuRds bANSHEDAE lentiviral vectors have been described. See,
e.g., JE Coleman, et al., Physiol Genomics. 2003 Feb 6;12(3):221-8., which
described production of an HIV-1 based lentiviral system using self-inactivating
lentiviral vectors. In one example, lentiviral vectors are created in a transient
transfection system in which a cell line is transfected with three separate plasmid
expression systems. These include the transfer vector plasmid, which is produced
according to the present invention and contains portions of the selected lentiviral
provirus and the heterologous expression cassettes, the packaging plasmid or
construct, and a plasmid with a lentiviral envelope gene (ENV) which may be an

envelope protein of the same lentivirus or a different virus [Amado and Chen,
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transfection systemin which a cell line is
transfected with three separate plasm d expression
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whi ch is produced according to the present invention
and contains portions of the selected lentivira

provi rus and the heterol ogous expression cassettes,

t he packagi ng plasmd or construct, and a plasmd with

a Lankini Vadrorsnviné Pﬁﬁnzg@BﬁGérEWerw W eNedRR? ience. 285
envel ope E rotein of the sane lentivirus or a different

vi (4281 6 (5P enEhe; thesstrlasiid cornpenresisofithe veaterrdrs put into

7o Fhrpna g PhicH e e BERER bR BRERSLARR, of 1 e

vect or arja opeembbiitncht,ABECkagfaFecol plawhidctontsind €Acting
inserted into a lentiviral shell. In one enbodi nent,

t hgenetia prugRces @eecsrarpiferdhe Hedterito Anlret the targaicethgnd for transfer

s R R
(odestrepgédesr Jhe6hendSidl TRY)tled diépinatshudlopd proteing, @sd bay

i nsertion of de d genes. The 3' and 5 LTRs, the
or egrenee Pé?%%%%ve 68 sneveda e Rpskegiag planaid sontant de

haeqsnaﬁgpqumm et BadlRg %ﬁg%ag?(sogt&%mrﬁ &2&?@5@ By bh%es

el ement qui red For vec packagi ng s
st (emedp theel gepe eteivhsch ddiss e ndsctioaodpdells e thenet@nvould only

whi ch_code r infecti of T cells, or the vector
gﬂm 19?%%5& eellsyy ap ﬁ@cepzm@%@ab%qnmsa}e VegiaT Repisles.

TR VSR PRI Bt ok ST s b

r qpmmeebp@nmb]eefoppacﬂ(sgmg fpovisl DNA have txea Isqgarattgd ﬁbm the parts

av en _se ated fromthe parts that

ac Wﬂl@affﬁéﬁw ?ﬁl&% thetx%gﬂm%?gvmfewa% B Resing@rppragegyinto
bethé REQN RAbAE %ﬁd e - QArdshei Mok f r&?a@? HRe Al Hailﬁfec{’e'drtﬂé host cell.

not” reproduce after it h S I nfected
ceI I The henhurciipblslaaﬁs eivetoperpent ofxedifiersnt afrusaspemﬁes what
di fferent, virus fies pe.of ce otar et
ArtdPs o %ﬁi‘ﬁo tererand ot %%tef% %ﬁ?? cols.g.8- Fué tycoptotels of
9l WeRARPEBhALAL vMﬁsS u&la{va s VSWJLV' Sndid Sifer km&%h@%w
VSV, M.V, anobng others. Nornal H V can |n ect on
h edapemfed’c @y hepeEacldebdachesy thﬁsfeuse lesiir 2203 Botpinod ebnrtd toche

o rably BN Rl asaisel st oS4 veptor-

f Qﬁmﬁﬁg bﬂ%m B6:04 Rk Eﬁﬁém%’ﬂ %§dé‘s%r B %ﬁ‘?ér&fltecreﬁ T‘%ﬁegﬁl Which

type on gene thera per fornmed
gigeas thdn@}d \eﬂﬂt bwparﬁirmvé c"lffrw glaemm@ é@ltwaab@cufr aﬂns&i lahge of

t/a(r%g)%e}&leg ﬁé(helllg g) lenr%mra pro!iuc’%{o%%lil %oc?s ange%gt%(rj eleglggts are

described in International Patent Publication No. WO 03/092582, which is

incorporated by reference.

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 Therapy, vol. 3, no. 6, pp. 583-595

(December 2003); M. E. Perkus, et al, “Poxvirus-based vaccine candidates for
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t he pol yval ent viral backbones nethods of the

i nvention. See, e.g. "The Uses of Poxviruses as
Vectors", Current Gene Therapy, vol. 3, no. 6, pp.
583-595 (Decenber 2003); M E. Perkus, et al,

" Peaticr, WIDBagietoth@dafeogoadiiadat 8%l A GANEMocy® B0 gy, Vol
an%? ot her infectious diseases"”, Journal of Leukocyté€

Bi of-dgfie ol 3.8899%)ssue 1 1-13, (1995). I11. Uses for

Pol yval ent Viral Vector The polyvalent viral vectors

of the invention are fornulated in a conposition

coltit ai nUsgs foriyigialengVical Vactepnpati bl e carrier. These
conpositjons are useful in a variety of therapeutic

and i mrifs BAYYRentvagl veshas opthganveatien ats fprmuleied in a
eXPsuit ' ' - t iy
ol SRIER Bhiihs A BoEOBRRaRY ASHELR IS LRl M ompositions
vewrt asgfubin aotaniety affthgrapaigicesnd amyhubizated ieg@hertso t he

subj,ect to achjeve the desired biological effect. In

on‘gh\éﬁ?&%&%@htd?e PHECSSH élPléHPle\ae%Pr%dé@ﬁ dempthe prlyvalent

[ i ' j O te..
NMEN S QB sTRAY RUNG Be Qﬁ%ﬁﬁ?%%g l?g )rc‘])ﬁfgf glygi/ \}%ﬁ%gsﬁa?}g b &tiver

carrying a tHerapeutic product.
vitodhe subgecoto arhreve tind desred hiotogicaheffect. nor e addi ti onal

t herapeutic products..  An additional therapeutic, i
pr odyc_tellrjlcoélﬁ eB’é’ogWGé‘iﬂgﬂ p?]éfV%Pléta‘fl' Kectend tagpwention contains a
C i rblo@BEs Hpr&¥ioR CEHé BArRfifsa %1‘%1 8rid P{cl)gﬁct. Such a

therapedtic product, or to’a different I cat’lon.
Wl xvadien vireldvectr sei Suthedcdrhyeorpeunire agditionglthatsdutican

L L BBl S 0o ek Pgmenae
PUonNRoBEbr YinkRbmY BG40 tPfhe & thdPy Stk ?%bgdﬁgﬂ tg?%ogea %1 erent

het erol ogous expression cassette carry
whihéinationd UY berealeivado r atlectadithorapeytioganei produstreanebe delivered to

CIRORIRE pb sk S3he pa el Pt donal Vsuen oS "
| MuNodgRhether @AbEdSent] HepoBRARAIVIRAIQLES! o£RP ilR&ntion

directed to inducing an inmine response to the target,
orcogtagsgshietarelgois axpressige casseite eargtiga pedbcidiineh indutéea

RPN of B5o BB BB oSl SRR
vector can further carry one or more additional such immunogenic products. This
second product can be directed to inducing an immune response to the target, or a
cross-reactive target. In another embodiment, the second product can be a
therapeutic product designed to treat symptoms associated with the underlying
condition. In still another embodiment, the second product can be an adjuvant for
another gene product delivered by the polyvalent viral vector. In yet another
embodiment, the second product is a therapeutic product delivered to modulate

any reaction to the polyvalent viral vector.
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anot her enbodi nent, the second product is a

t herapeutic product delivered to nodul ate any reaction

to the polyvalent viral vector.As used herein, inmmune

nodul at ors include products that nodify the reaction

of the ARHYEEh&YR! Bihufs Modulh@rPin¥iub@brod@eh Mat modify the

Exanpl es of i mmune nodul ators include, e.g., cytokines

antParinreef] the kimane Axstams ek Heragiirgl vewpt. dbtamples of immune

[ ry co C incl.ude, e.g., CILA4

| R e e PR BRI Fics 05, and

i nt er | eAkiussd Kdréih, suitableusini@oaivdulatory tdmgdunds con include, e.g.,

I L- IL-3, IL-4, I1L-10 _IL-12, and 1L-18. For

exgi{vﬁé‘,mn&m@%ynb@ﬁu%ﬂ @ntibadien HES Abcrmd drterigulens (IL),

| o [~A 3} ryr hesp e; tra i ggn y

o PP oy (L P T e M 20, 12 T G o

r esporedL- 18t mhy botiudil is dowakh&lutaiy alatdl @As-ifflammatory

pr oduct srﬁﬁg be delivered L_n a polyvalent viral vector

of FEEPRRSErRAS HigpBhmay e stk demn-egHieing Adrposines-medistdel cell

polleglryr(gisgg)t viral vectors of the invention, or in a

regi nen 1 nvolving delivery of one or nore polyval ent

vi ral v8al other efitablescombietionoof protiidts ebeadidiaeedtin b0

t hose ?f ski]l in the art fromthe present .

& pRALY YT T8 Y ek BRSSO, N4 ckpilcoBiainiRgipag @ignore

. . . . : _ .

r B R o P 5 O, BBy of e

acaanatienglyvalept biralskedrneitho tivedtoom, gehée aperapyo thdse of skill
al ent vector, .carrying multiple heterol ogous

i |
\é;&b%%g‘igg%\éb@ﬁtmﬁ?n@@%%@ﬁt@' may be administered to a
patient A prepghablont HiaPYBERHMAY it [?él%r?ét) {tl'ggfaé)eutic

conpati bl e solution or pharnaceutically act
deMolestiesvehi cl e. A suitable vehicle includes sterile

callne, OUngt Sakepusand fom aaucoue a0l oml C SLETL L

SO PUSTRGS) KM B BREIERRLL e

i nvectos caryingayultiple dniskdyguisfegpressiors cquirop osssettes may be
administered to a patient, preferably suspended in a biologically compatible
solution or pharmaceutically acceptable delivery vehicle. A suitable vehicle
includes sterile saline. Other aqueous and non-aqueous isotonic sterile injection
solutions and aqueous and non-aqueous sterile suspensions known to be
pharmaceutically acceptable carriers and well known to those of skill in the art
may be employed for this purpose.

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

skilled in the medical arts. Conventional and pharmaceutically acceptable routes
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provide a therapeutic benefit w thout undue adverse or
wi th nmedically acceptabl e physiol ogi cal effects, which
can be determ ned by those skilled in the nedical

arts. Conventional and pharnaceutically acceptable

r oyt fEahisaeiidNineiuda! bR Brd Af AR d tHWiredf &em@fy tol i fe8a and
to, direct dellvery to the retina and

i n@t&la@@trﬁ%ﬂulaieieilverwnﬁb@%odlsect delivery todteb |11ve1r, ynlhagativhe

| PR b el R Bineous, ntadermal,
| nfecRat@riland ofife patentetd] abutadsk MinliLilktrdse B Qe off a‘ﬁH‘hﬁﬁtratlon
of administration. Routes of adm nistration may be

comBY hedombmeddé Hesid, @rradwjtqglﬁeemchmem thg geproprotihe or the

ge dugt
dgrh%rcllﬁg%%r e gﬁﬁtﬁ ro? Sdl%ﬂpgfattmﬁ lprlgl th\gcigﬁe}}eﬁg o geeiﬂaéurgfof the
th&mdammﬁanghﬂmkd@ treated Dosages of the vira
vector will_depend primarily on factors such as the
condi ti on Hépssges ?fég? ¥ial ‘teﬁ%r 36d dergar grimagidy on &agtrh segh as

g Spkiea p RSN, S04, 0 PR GTialGy mes s

Vetay amany paitsayg eFafexhinpleyh tirtapeatdally dfscgangluid Humanor
the range of from about 100 niL to about 100 nL of a
ca¥sistErRT dereas Af g veshrestriagenstadlyon the @ﬁge%@@mﬁbsaut 100

USRS Y0 hrdort em B P oosB 2 fiophs Botim b L 10

Vi touboutDog agég)amdlés A0 € xa@berdi 0908 paicled Corsibast Pk 10° to
the anj mal the route of adm nistration. For

ex]d{nb@ epar&Cba Vit Bomﬁawﬂbranged@enﬁ@gylpd@ﬁegeeze( dfghe animal

ab%[ld ﬂelg%é%o%ﬂ(o H‘bwgrifﬁd’rfgé}% n%%lgt‘?tlb?esh eet Ie?ermary

paddshgd @sr 4ot #-80 f(Q Bniéna$) 0P Ineragiub@lar@et @Rsliy the range of
rrultlglesteso dmnistration nmay be delivered. In

} xdfatpnbout éxsllg’l t RS desRpr e, dpr Q/@ﬂ%lﬁlsﬁar Prtioealye
glk?gle' %Reg p?ﬂ gs?raﬁgn ﬁ’l%? l’é%. d%h?/( rg‘c? In ano g*@)gq,xurtl%l%,l E}Xsfultable

r an ora orrru 1 on.

| manm @rveteniyryedsigd mbhines & e e odepandingo't heatodut &
dm ni st ratl on, and the therapeutic or vacci nal

plpﬂ P?é’{l?léﬁ o @R o ifermnylaéon: dusniskihin the att erayiagjust these
pr e gﬁ%tﬂgpenm}% Ot%‘lg g(ﬁité opidn%ﬁﬁ{rgﬁ% gﬂ(il ﬁ}‘e t{né]fg?édgﬁo% 8? c‘tmah
ardpphcation foawhivh tlmmbmbmdnﬁ@cdﬁﬁﬁmpmy&ed Mae evetiugncy
Ofexldno esagn of the therapeutic product, or for an immunogen, the level of
circulating antibody, can be monitored to determine the frequency of dosage
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

immune modulator is defined herein as an agent capable of inhibiting the
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enbodi nent, a polyvalent viral vector contains a
het er ol ogous expression cassette encoding a

t herapeutic product and a heterol ogous expression
cassette encoding an i mune nodul ator. The sel ected

W RFUL AL DHzidSandBbdiBe diresEidaiRE ha Re@BtHhart apeibt ef
inhibiting theformation of neutrahmgﬁ ant i bodi es

dlﬂme mmmaxgax mablp I inheliting Friahticvelypphogfte { k) elimination

i on or. capabl e_of
X’ﬁﬁo\?ﬂoé E{‘&grt mine modu aﬂ% n?%{clh{%%’g?%\&gfe %ﬁre 1ﬁthact10rﬁ1s1B?;t\ezveen
'TQHéJT b Qler KRb¥ets (TGIdremg) ad b célberoiintibit aeltidinighativbedn
the T hel per subsets (Tmor T and B cells to inhibit

n datnnationz |A1@rm’q1tvsmﬂ¥ imsruRgrmeshilatey may whihit e yategagidon
@eeg%d ul gt o r or}gh%tthé b&ulRh& (ﬁcéTf‘]E) %#ﬂﬁ{a%ﬁ Bf the

HUce the occurrence
e'deB@oF apl @ﬁe@f oﬂd@@fullﬁﬁmaﬁe mAdvlatoreind difsagesedtisei afisume are

][TD &%g%%g}rbfs% 22%13’;123?%@22 }rfll ng ?/zisgr,fl v S‘?{m (-,i‘%pg) P@éipljpternaﬁonal
9396%22’11 ngﬁ Sl n I@Eﬂbg% @ggéﬂ %é‘fgﬁg@ga‘i‘éﬂlﬁgﬁmmow

Pﬂia@éiﬁPBUH&dt@ﬁNwrwwé/MSG/ 26285. 1. Therapeutic
Pr oduct Useful therapeut| ggagjégducts encoded by the
het er ol ogous!-expr Ba&iRsHtiE te include horrmones and

growth and diff er@getfhlat%@g eftRG O8RS é}l%alééil Wothe WefehBEous

[imtation, insulin gon,” growt h hornone (GH),
Paspidiyion lcﬁlssb@&’ nohee hﬁﬁhl)nes gndgtdwth @ndrdrf&rﬂéia@as famgors

fact GRF), follicl t at h
I ?ageh%%m%p Fehewg! %ﬁ??lé‘%(lﬁ‘ﬂ?uﬁrgléhﬁﬁécgg 8?‘1% é‘??s@;ﬂ’ opi n
( h%?%thgr ?Cfﬁcﬁréﬁ)rn ngﬁg%%ml hoPhoMd ﬁléa@i‘ﬁ%%ct&r\@@); follicle

atin, granul ocyté col on
IIODIC

st stﬁihiﬂé\tﬁﬁgﬂg)rmﬁé OF SH)GESEhizie ydrmoop 0L 18), hnmpEp

OO e L o LB o B8l ks (A, ot
EPO),

g S b

gr mhcttwatMe gmya'atqr RS TGEN b@sm\ﬂbhoblm gmvgh factpr(bF GF),

(Lt B T Rl B Sk ERa R B P v

Or L Ao Bing BRWIRBRtor o (TGF o), platelet-derwed growth factor (PDGF),
insulin growth factors I and II (IGF-I and IGF-II), any one of the transforming
growth factor superfamily, including TGF, activins, inhibins, or any of the bone
morphogenic proteins (BMP) BMPs 1-15, any one of the
heregluin/neuregulin/ARIA/neu differentiation factor (N DF) 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),

ephrins, noggin, sonic hedgehog and tyrosine hydroxylase.
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nmor phogeni ¢ proteins (BWP) BWPs 1-15, any one of the
her egl ui n/ neuregul i n/ ARI A/ neu differentiation factor
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(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 famly

of semaphorins/ c@yhanEems e}:_rlgirbdllﬁbtélinanﬂe PpestEine that regulate
hepat ocyte growt h factor ) [

), ephrins, noggin, sqQnic
héutgeinogpeasydietyinokiding, Wg'.tbwiym%@mm@fm%@%ﬂym@bﬂ%nes such
products inclu roteins. ty 1f € ha i
Pt Prericn o SoiisRinh D LEO4HR 11 03 UM e.c.
| yphokisngs. 13 uah 1123 83, Miibyp chehbattr¢ER)proteint Bukeulai ns
(IL) "TL-T through I'L-25 (including, e.g,,. -2, tL-4, d
| intibitersdaqtor, gra@ylockisrisesierhagn ep9BY sHimalebne Fsfy, Basidand,
| eukem a i nhi bjtor - o)

RS £t L6100, SO SRR R

f aene })ﬁocﬁﬁﬂh prodiced be tignismaredsysistreare alsb luséfabinghe invention.
flk-2/flt3 l'igand. Gene products_pr.o ed by th

i rﬁh@ﬁfeingw@e\m%%Q% 11811%0%%“81&@{&%9%&% g@% I Ighaud IeE,
i ncl ude,. wi t hout, h.im [ Wa219a0 aleYe] i .
e et
antidpagds eniméaid1pkell eheporsasingleatibiast cell wetptorsedegstiand class
chinmeric T cell receptors, single chain.T ce]]

r SEMPIGmolectlegsas welhpvengingseed! S FERMEG mpleples.
as,engi . h

LI R TTDIPR A0 HB hc

I e@HiphREt reuddteiynsosimhmambraapbintn proteig (MAERr gecay

proteins, menbrane cofac Ln (MCP), decay

aceeslaiptng st edbygD: @%ﬁp‘#ﬁ@% ‘,%%éz and CD59. Still

ot her useful genesl gfLCisAll %Sﬁ%ﬁdfééty iRNRle@hy bRE of the
e

receptors for th or nones, gro actors, cytokines,

| vedpedes f@sthe heguines,arywibrfatteisnsytakides, hympleoléyest wgulatory
proteins. The invention enconpasses.receptors fore tors for
c HEPEHSANG IMABHE SEFBROPHE {oF HYSHHY FEREaRET 1P

| h%i&fefs%tr&' Do (i), il BRER BE 1o H%i&qm%?sfdfeih (DDRy elceptr, high
( recep%or, the very |low density [ipoprotein

( \AeBkity Lipaeptenr (HRIDret¢pors tawenglemw desiplipeprorie(VLDL)

M e i o

e I Qudﬂl\?g GREMerd GOhE sEREERLHSheaBEbpRY SuAGRIMily including
ptors, Vitamn D receptors and ot her

glucocorticoid receptors and estrogen receptors, Vitamin D receptors and other
nuclear receptors. In addition, useful gene products include transcription factors
such as jun, fos, max, mad, serum response factor (SRF), AP-1, AP2, myb, MyoD
and myogenin, ETS-box containing proteins, TFE3, E2F, ATF1, ATF2, ATF3,
ATF4, ZF5, NFAT, CREB, HNF-4, C/EBP, SP1, CCAAT-box binding proteins,
interferon regulation factor (IRF-1), Wilms tumor protein, ETS-binding protein,
STAT, GATA-box binding proteins, e.g., GATA-3, and the forkhead family of

winged helix proteins.
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nucl ear receptors. In addition, useful gene products
i nclude transcription factors such asjun, fos, nmax,

wore@s/1e@oum response factor (SRF), AP-1, AP2, pybhUSIWoH@I4485

and nmyogeni n, ETS-box containing proteins, TFE3, E2F,

ATFl , ATF2, ATF3, ATF4, ZF5, NFAT, CREB, HNF-4, C EBP,
SPI, CCAAT-box binding proteins, interferon regulation
factor (IRF-1), WIns tunor protein, ETS-binding

protein, STAT, GADfhdraxefdl Qé’de‘}ﬁocﬂﬂc@st atnde cﬁrlﬂmoyl synthetase I,
GATA-3, and the forkhead fam |y of w nged heli x

pr etihie tenkearbadase ar@ermummﬂ@ @tnshqth ardimosussithatmiyyse,

sy nscar

R S e T

ar gititagein, Elooedeys gﬁ@tpa@taga'glﬁasrﬂw&nlﬁbg@meaﬁﬁlﬁw|faJ:t@fW!m¢ factor
hydroxylase al pha-1 antitrypsi

FYEEBU R HatERSE, kﬁé@%@@hqunﬁ;@@eﬁdde@mb%é@se albumin,
f t
0 K, A AT A i o
i snmﬁs@,rglhtaq@@o@ﬁdtﬁlﬂdmgems Einsyltn) pétarpthcosidése, pyruvate

car box nyI CoA mutase, glutaryl CoA
deﬁ%?gwéfé%ﬁ» atg mpﬂﬁy as%tpéw&rh@ad@aed@@%e giwwé@@boxylase

C&Hb@%béﬁ@t"[e ro%ﬁ’?tdgﬁ %ﬁgﬁygﬁ‘?faﬁgﬂéﬁh e%%b#& Y TIR ) seqygnee,

ki nase, Bi'ne oxyl ase pro

10 cysnd a:dfstﬂopbm@NAaa@rmndsr ane r egul at or (CFTR)
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sequence, and a d Sth%%JP equence. O her usef ul
gene product s inc HL SFRE 0¥ LFV16@B@ﬁ¥QW@FﬁHaHYOCGHHHg

{)/Mggébg 'dg§§ucl§éécé?11rﬁ?ﬂ&&ll 1de0 peﬁ‘?ﬁl%s v R layrﬁ)%pﬁe{tlﬂgﬁy

non-naturally oc rr| n no aCI sequence

c oortcarrmgrgnmn sieidtsequesice derhtemlmssemoranﬂeﬂmmlo@l amino acid
For exa sing] e-chai n engi neered

I ut .
AU BB < SDe dBEe e M EIRe 4 pRRROElo bl s could be
| MIBLRNGR g&fsﬁ’ﬂhﬁﬁﬁncﬁ@ﬁﬂﬁﬁ%%ed GafiHs. t@ﬁﬁ@lstyﬁ{a:s[ (l)Jf quon—naturally

non-natural 'y occurring gene sequences |
an@qogerrmenm Isapmhw 1a¢1dda:attablgsb|m:olmm¢sand catalydie, nusleddacids,

as rbboz§ I.d be useg to reduce .
ovBIFBLHFL 8@’“6?? BRIk ORI vse i eER ST B eopion of a target.

"Uﬁé’d@hbﬁ’ Bn@br SYBEISES S’Fb)%fes%oﬁ %@Q 8hEarl gﬁlttfcﬁlélrl?/rdeéﬁrable for
desirable for treatnment o yperpr |fer

c om@atmsmrm” hyherpeadifeniivecbrditidng phmrpa:teﬂza‘déjydtypag)rc]eﬂemmg

re cancers and psoria
s e B0 st S int R RS DRSS Dotypeptides
exﬁhiéﬁ 'aiﬂ’eeﬁl}éd@ed%kclﬁbl%'@ror a?}ﬁ%hé lb‘!?bl@ pr?(l)liffeﬁfm% b¥fs as
cell's as conpared to nornal . anti gens
i nesnyheedotol nppoplt qeﬁesT@ugcbedmgGWnclude polypeptldes encoded by
oncogenes such as myb, mye, fyn, and the translocation gene ber/abl, ras, src, P53,
neu, trk and EGRF. In addition to oncogene products as target antigens, target
polypeptides for anti-cancer treatments and protective regimens include variable
regions of antibodies made by B cell lymphomas and variable regions of T cell
receptors of T cell lymphomas which, in some embodiments, are also used as

target antigens for autoimmune disease. Other tumor-associated polypeptides can

be used as target polypeptides such as polypeptides which are found at higher
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target pol ypeptides for anti-cancer treatnents and
protective regi nens include variable regions of

anti bodi es made by B cell |ynphomas and vari abl e
regions of T cell receptors of T cell |ynphonas which,

M2 RNR tSBedieR Sding iR g@hﬁﬁpﬁmc@@iz@rmﬁomme ns

i
for autol nmune di sease. O her tunor-associated
pahtileiyt i7de4 apdfolhte birkbeg pelypentiges: pol ypepti des such

as pol ypepti des ich are fo ' ' .
tunor cells incI3@#?6”3ﬁeeg3#§%gg%ng%gggggéﬁ%gﬁﬁﬁgsuwhde
MR haRa! mapibk Redh b tréAimnddiviialseubferiel frgm autoimmune

pol ypepti des. O her suitable therapeutic polypeptides

ardisepsestand disoideed lydeonferoisg almeashbased pugtective fiypuRgyesponse

treati i ndi vi dual s .sufferingd.from i ‘
S o SR S B T AP S R BT recptons and
p rcetl§§«hic‘1&33rb¢raw REfIHasaeN seiREaisn It cellanghitsd tinatmmonse

associ ated w th aut oi munj t& i_ncl udi ng. cel | tors

, rec
o ridseossislinclui BRUpAioHL TS (RAY MBI MTeT HOUS bojogren's

cel |l ,nmedi at ed .aut oj [ ' b
TS g O T R lap EB TR R R (OISR fhane
SYcH;f%EHTﬁs, r&R¥0O hAlRSisS anltyissithg spodeypiting saieroderaie pelymyositis,
mellitus (I DDM, autoimmne thyroiditis, reactivguf g
ardermitony OsidAKIPEATIH YAy WEESIST's SRPuPBgisg Crobn's disease
pol osi.tis, ..der 0 L Lk o ASkS; ItrbSeptors
et RN o TR SR g SpeeP I Y BRI Tpe B ek o

ul (@eIRa) theebialth bhdogemasiuntfenshaddnitinedhs edlaimgnatory cascade
characterized by T cel| receptors (TCRs) that bind to
eregenpadiod WithfuioyaREINa eSSt i ate the infl ammtory

cascade associ at ed, wi ']ﬁmgﬁq [ : e

pol yval ent viral gkéécl:\ff%?‘éﬁ%#% el Eo\;geig?@gﬁﬁgpgg@% )

P 35l €l vl weitdd fotitheegbetidr repheers e wthich melgipteevisalinrediated
which nmultiple viral -nmedi ated deliveries oL .&fn I fih
prasdiveties ofszege pradugts ipdesireds 4  BGPHBITES Qo wée tvery ol the
redeld NEhyc: 3f Ff &%ﬁgﬁﬁn%g%ﬁﬁ ifRolVifly QRN dtRét genes
regimens i nvol'ving delivery of other genes products.
B.prB@\Ilc}{y,al ent Viral Mediated Delivery of | mrunogenic

iGﬁ\r):nf ,r éﬂuﬁgéo&%@%@w‘é egiﬁpgéld rljaéliv\e/FyC(t)folrrnsm%oég}ﬁc Gene

Products
The polyvalent viral vectors of the invention may also be employed

as immunogenic compositions. As used herein, an immunogenic composition is a
composition to which a humoral (e.g., antibody) or cellular (¢.g., 2 cytotoxic T
cell) response is mounted to a product delivered by the immuno genic 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

expression cassette encoding an adjuvant for the immunogen, additional
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cytotoxic T cell) response is nounted to a product
del i vered by the immunogeni c conposition follow ng
delivery to a manmal, and preferably a primte. The
present invention provides a polyvalent viral vector

t hahmenasgea@praticts, B BepafticiphShRE @F 8 prddivt SEAMRAE S oulates an
deletions a first heterol ogous expreSsion cassette
endEBAUAYIeAPNSSte Eg nokyvatengeial vEpier.pol yval ent vi r al

cassotto enconhg s AR Re Poo Th A SRR aRELRRRS VA vector,

adsliited Fopbseraand@est antBhAE wihs vaddidens dARGE 461 RAIQPMGLs
or a product that down-regul ates an i nmune response to

t heOTBRATGY B Bhadeppyisys fdwmsn origive hutif @oplamjted ieesvch wiusal The
ve i I ' . sui,ted for

o Bl AR SR vEer R P Yl G St
anvareines pgaing ang eathag@ifor vhivh tAe eitPén(sysririal o Mauction of an
orjgin, but is not limted to such a use. The

r eBIRBRGEERRONSE P alble e livitthe engeadkef thepabegendws been identified
prgﬁﬁ% ' e € vacci nes agai nst any

pat ogkeﬁﬁlé%lﬁh%]l)%\% {Sﬁag&z{g&nk{h?gen(s) cruci al for

i nduction of Buch viwvinel (beshenisema@eaid) orhpoditidhstard he
spread, of t he pathogen has been identified and for
whicgRutetil ia praritple dekiyara pehicle qscdescrihediahaye. (Genesalhye doses for
i . ' : ar [ ui t abl.e
del T oarERbEmiC PIRAEAGBA, ife BT A ALHD: R ghérRuE

f ovonmwsitiomyuiibg éavels of dpoaity bHthe saleeted Retid@nrt@NG6nitored to

defi ned above faqr thergpeutic _conpositions. The |evels
of qt‘?ffm’ﬁ‘? &‘39 n@f’é’tlﬁ%ﬂys _gq@g‘%tarsg &) ﬁggg’% PeASpRSANERrod @ntiopdy
defiefsTh Ag gemmnﬁ@ggau ﬁoo@t@%m&&ﬁiz%@é%?gfvg feliLpwi ng an

assessnment of a ody titers in m opti ona
boost er i mufiptianalbns vaegindeodpssitied of Betihwndbh Ynayade

vagccin conposjtion of the invention may, be .
f derp tegdo ggn%@rﬂtg?fﬁoapﬁ%?m% &Fg%%_@&tesg- e PRe shpilizers, pH
e-&ijus@é?h,%}f@é%kﬁwﬁvést@r?th{: ?E%%Sléugﬁ)ﬂgig &€ b well known to those of

preServatives and the #ponents are meol
k rebwlhint the vharsee @f. Exdrhples of suiteble adjoivaes atctudeBvappltes

of.. syi tabl.e adjuvants include, without limtation, _
I lﬁaﬁq}% !1p%sioa+ﬁs,. O@ﬁg%wépelmry\ﬂ 1?%‘? 4 and mb@hxglcally active
bi faé88isG&H hycyRiihy @nfiREHQin, 34HBmMARINE Y4 g&dn'a.?,.’ an@'bptimally
i nterl eukin, "a chenoki ne, a’ligands, and” opt’i nal Ipy
combinations thereof. Certain of these biologically active factors can be

expressed in vivo, e.g., via a plasmid or viral vector. For example, such an
adjuvant can be administered with a priming DNA vaccine encoding an antigen to
enhance the antigen-specific immune response compared with the immune
response generated upon priming with a DNA vaccine encoding the antigen only.
The polyvalent viral vectors are administered in a "an
immunogenic amount", that is, an amount of polyvalent viral vector is effective in
a route of administration to transfect the desired cells and provide sufficient levels

of expression of the selected gene to induce an immune response. Where
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can be administered with a primng DNA vacci ne

encodi ng an antigen to enhance the antigen-specific

i Mmmune response conpared with the immune response
generated upon primng with a DNA vacci ne encodi ng the
anpiodeive hiunity & ROVIMYE! BObolY l&dt WHEF{REsts BfeSonsidered to be
adm ni stered in a "an inmmunogenic anount”, that iIs, an
anBasinesonpebijions eiefulyn pedventang ipfectign emd/@cnepwreent disease.

rout e of adm 0 r.ans ect the.desired. cells
and provi de suﬁ]q63 |a¥:1|9éelkt rlg\?’g{ﬁ@%’f %V%Cii%rggifg’r‘?lwe 178 may
setaniind gged endodingbepeidahdlyprpige s18sBRASRhich induces an

Whereprotective imunity is provide the pol yval ent

vi PRnUReeERAnse b &sdlested @@n@@aea Hee nadvalané adenioviral vectors of
CORPLS n nfection and/ o

recurr g%ﬁ iy ,S%%a e%e%t?l{g?h | ve lfl%l(lc))urs a? }Pdgﬁléligt VgOAWI%FSCIIS
veatdursibodlies teethe werted heterdkygo0d AltdieRicehraRitexpisses Bt
peptide, polypeptide or protein which induces an

[ nlﬁo‘“l?ﬁ‘é response to a selected i mTunogen The

pol yval ent aggng t i

expected to ba h‘é]n??éy e??'hg%c s day kp-: s%leb%ﬁ?t%ﬁ 20 ét? of viral
cytaolilits. cExEmpéalslcff vaahfaanheskugdlrrs’swhmhtah émimge Eéspdnse would be

het er ol.ogo ti enlc tejn expressed by the
 CRSRHRDIS B ek R eom i g iy i e e sy uses,
V%lli%hﬁré\zl)%sﬁ’dnrsﬁ fo?%&dt%%% QR &%h{%)r%ﬁl&g col,da :glggesra

agalns an | nmune response wou
[ lmitd:rdeuusleh,evlpclm orchaieipolisvitases, |c}bxsa\t\h1le(2ii’luslel§l,cdchdﬁ5usb§'l &nd

o Y S s e i 2 iSSR0 0O i
endre E&Ebl’iéﬂﬁ@ Sor 100 &1 hOeh WLl i :P g‘l\{éhrﬂ $fon-human animals,
uses, <and hu

COXS&Q I evlruses, echovir , n enteroviruses
suWhthinsthh @mtliatvlrgs fam/liyr olsvirmed tarpet agggarsdnclude the VP1, VP2,

AR R A AR ML S

Pi RbRBNIsEL e NFvhN 26
i ncl uldg tshe $/PI 2@ i bfﬂ%%is V&alﬂ;]%lgé\g/%’&ﬁl%ot erC a‘%/sftr“é

f aagentyof] elpuieumgastﬂ@entcatlm Sk aus)thfzirvuﬂayfanmm delsirable for use in

ass sth vvalk roup of V|rul$l whi ch are an
#BI&F Basia oy Hgmlﬂ@ TEShOAsssi R Nimans FulRosriyman
Stdn'uhal@ OB @dga‘éirﬁﬁfanflEr”WhYchqﬁﬁhﬂééQh@ %&ﬁEa MBBavifhs, which

targeting antigens f i nduci ng | nmuie responses’
hunelnde Simdbis ofntumnﬁnssRlver virus, and Venezuelan, Eastern & Western

Equine encephalitis, and rubivirus, including Rubella virus. The flaviviridae
family includes dengue, yellow fever, Japanese encephélitis, St. Louis encephalitis
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

hemagglutinating encephalomyelitis virus (pig), feline infectious peritonitis virus
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animals is the togavirus famly, which includes the
genera al phavirus, which include Sindbis viruses,
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Equi ne encephalitis, and rubivirus, including Rubella
virus. The flaviviridae fam |y includes dengue, yellow
fever, Japanese encephalitis, St. Louis encephalitis

and tick borne encephalitis viruses. Qher target
an{dagy,TeliNPntHe: ARPRNALS tkat), eMikdErblRRALE (do%),(énhsh%ﬁxan
e.d.,. US Published Patent plication No. U

208U OEBIPIEyiruses, whgh mayyguspihe cogrsagoldaml/@hon-A, B or
20 navi rus.fam | i,ch includes a
nurtep s, ME R BTN ch Hau e Wb o o) syncrome

Ses

br Sy, Mithih thescoteiivtrhs Tamilyp @i gétnatibaRNSh&ShPIR (also called
gastroenteric virus a§p| gz, orci ne hemaggl uti nating
enVepHanmpspiein) sE3, (alsosallpd S)O,r SpeipneteinnfEcfaisowslled HE or
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aggﬁ%l Yoivhishdaelndesdihe sences prstalOrips {¢ ad VeseulesaRE)atitis Virus),
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¢ atie RO U SHRAY (O h Ak o B 45 00 BN Fapp B e
ﬁaeiritgdrllﬁtn_ay bsrl'teﬂt@drffm elild()} ,prcESitn(qaltlsd()N@?d)tbﬁd lfl’l%tfﬁmﬂy .

e uti n-ejterose coproteln (no resen In a
coglg%gkﬂafﬁu@é@l} Incgpder %I%Q%h@g% tqyet aryl.lseswq% asdd#rbyrg and Ebola

oS RS ORCAEL RS ARRLRS B AR Sy g

Vesarainflaenz8i\iratTyped , MaraingienaririsBy@e) 86 @he parainfluenza
Iy sav&rus (ehﬁ.h rabi es). W¢thin the rhabdovirus
f aﬁ%r\lsy., YRET Y %V”é%'?t(mg‘@“_r@ ViEES), B@ram_éhm@q\hm;ﬁmer?e
. ri.

N8 O A N0 SO AR e,
Vembubildivans] vificd] mclidessicasimyant @aging disteileg, 5dWpne@meVirus,
antj gens. The paranyxovirus famly includes ) o
pa‘?’gﬁgﬁ f1cliades ZespiRigEy spgEtial Vitgs Ahéflyerzasvingsisielassjfingl within
3, s ' M ir
e B sy ¥ foor g LR
p an‘gﬁehf, fthee ¥ @FQIéin)J sTH'whnmydvir@dd}amﬂgﬁh@udh;,smslﬁe@%@ew llmhhgavirus

C ens), rinderpest, r i Virus i ch includes.

el Geft SR RrocsAf e L b Ep oA RSB BT deycripeins
| npliedes %%Ma?&élﬁfey%’ DEYS)! Airodidad FN aildhe ﬁl‘(l)e‘r%rydlﬂs%lgszez and

[
vitus is classified wthin’the fam 'y ort XOVI rus
ardripss anassighetbbungsvimsee The ambagen f{milyprovides adurce of

P%gﬁig%rgs’sagtgﬁgt &%ﬁt%%mgrﬁggu Dl;flg\;iegvlilr%s tfegnrlriil}ll %/ncludes the
genera reovirus, rotavirus (which causes acute gastroenteritis in children),
orbiviruses, and cultivirus (Colorado Tick fever, Lebombo (humans), equine
encephalosis, blue tongue).

The retrovirus family includes the sub-family oncorivirinal which
encompasses such human and veterinary diseases as feline leukemia virus, HTLVI
and HTLVIL, lentivirinal (which includes human immunodeficiency virus (HIV),

simian immunodeficiency virus (SIV), feline immunodeficiency virus (FIV),
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(California encephalitis, La Crosse), phlebovirus
(Rift Valley Fever), hantavirus (puremala is a

wheosshegd)n fever virus), nairovirus (Nairobi sSPEBPS2005/014485
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di sease) and various unassi gned bungaviruses. The
arenavirus famly provides a source of antigens

agai nst LCM and Lassa fever virus. The reovirus famly
i ncludes the genera reovirus, rotavirus (which causes

a tifis] AhdGRUEVIERML). AMNing thel B virades,
% fﬁ%??ﬁgﬁ%ﬁg'%?gwgﬁ§’ﬁl ?eve# Lgbonbé¥¥hunang§ meny

equmtarbée m@pmhamesn dbdcribed @mbm)readméoeﬁ@ actsdi Aygmples of

fam the sub-fa

eSS W B e Bl BB Vi v

f G\}PI@ %ﬂve‘FEteNe@ MU RS préftiay] asandll ddhlaMbls frh@nénty thekdod] For
i hcl udes human | nmunodef i ci ency virus (H

V)
s |emiraplel mmhk@cfeefgrm;qn@wfthm grofein vyay ip@pdgyany of its subunits

f C (o
RSB B LAn ok e P sl et
S lébb@ctﬂ aﬁniﬁ@tabﬁﬁnﬁldﬂgﬂﬁ Saﬁlﬁallﬂesefgmd@mbfahﬂtac pn)tenﬁ achyl ty:
be sel ected. Exanples of suitable H'V and SILV ant] geﬂe

sckide, (et HoLA o630P0A0E He T Ogom, I8V f Sl
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byyeeags.of skill in the art. See, e.g., the

Optionally, another combination may involve delivery of one or more
expressed immunogens with delivery of one or more of the immunogens in
protein form. Such combinations are discussed in more detail below.

The papovavirus family includes the sub-family polyomaviruses (BKU and J CU
viruses) and the sub-family papillomavirus (associated with cancers or malignant
progression of papilloma). For example, papillomavirus antigens and

combinations thereof have been described. See, e.g., US Published Application
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nodi fied gag protein that is described in US Patent
No. 5,972,596. Further, any desired HV and/or SIV

w0 pavsnhogens may be delivered al one or in combi PEL/USIVN5/014485
Such conbi nati ons may include expression froma single
vector or fromnultiple vectors. Optionally, another
conbi nation may involve delivery of one or nore
expressed i munogens with delivery of one or nore of
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gengra Si n,P[I exvirus (HSVl, HSVI1), varicellovirus
( pEBYdSEBIte ymphomagdnfegtiowssnmoragheitis, Marelip disgagelwrus, and

oY il A Lo
s ulvhicarhtompssesehe paesy orthopeeyirwdh (\ehiol Sulipsx ) 41l Vaccinia

genera | i)gn’phocrypt ovirus, EBV (Burkitts |[ynphoma), . .
i n@émoef PRRPOHTACHER PGVEUS, BPIEROXY 1H$, deRosipoyyiryss suippwwirus,

r hadi - - i s fanihy i - -
15 ¢ O iy Rt Al AR gty e
geHepaitio B Yioyo Qnerwielas¥fied olras (hieh Inhayde) sutbible Vaget bf a
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o L T . . .
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20 vin]%us. aiti | I. other viral sources may include avian
i nEREPhS WPSal di sease virus and porcine

respiratory and reps QAU idenSHEPRo encompass immunogens

which are useful to immunize a human or non-human animal against other
pathogens including bacteria, fungi, parasitic microorganisms or multicellular
parasites which infect human and non-human vertebrates, or from a cancer cell or

25 tumor cell. Examples of bacterial pathogens include pathogenic gram-positive
cocci include pneumococci; staphylococei; and streptococci. Pathogenic
gram-negative cocci include meningococcus; gonococcus. Pathogenic enteric
gram-negative bacilli include enterobacteriaceae; pseudomonas, acinetobacteria
and eikenella; melioidosis; salmonella; shigella; haemophilus; moraxella; H.

30 ducreyi (which causes chancroid); brucella; Framisella tularensis (which causes
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virus. The al phavirus famly includes equine arteritis
virus and various Encephalitis viruses. The present

w0 pwenedoon nmay al so enconpass i nmmunogens whi chPEF/ES2005/014485

useful to immunize a human or non-human ani mal agai nst
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p en bact ria and, pat hogeni c _fungi include
2‘%@% B sExale of 18%90@?353}41)?18@ shlsgwgi infections include:

bl ﬁgé% gl%ig%réumlahﬁé %@g?@% 1&10131@%6:5&8&1&1‘%3&&%@%0 ™5 Perinatal
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etrle 0si s, . torul opsosis,
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Zﬁéhﬁgﬂ"n' nt ﬁé‘kirném?nf O s Bl A Bep Ry

armelve dsérsidentifiicalriyathe Centers for Disease Control [(CDC) Department of
Heath and Human Services, USA], as agents which have potential for use in
biological attacks. For example, some of these biological agents, include, Bacillus
anthracis (anthrax), Clostridium botulinum and its toxin (botulism), Yersinia
pestis (plague), variola major (smallpox), Francisella tularensis (tularemia), and
viral hemorrhagic fevers [filoviruses (e.g., Ebola, Marburg], and arenaviruses
[e.g., Lassa, Machupo]), all of which are currently classified as Category A

agents; Coxiella burnetti (Q fever); Brucella species (brucellosis), Burkholderia

mallei (glanders), Burkholderia pseudomallei (meloidosis), Ricinus communis and
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| ei shmani asi s; trypanosom asis; toxopl asnosis;
Pneunocystis carinii; Trichans; Toxoplasm gondii;

whaiwesos: s; giardiasis; trichinosis; filari asPGI/US2005/014485
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schi stosom asi s; nemat odes; trematodes or flukes; and
cestode (tapeworn) infections. Many of these organi sns
and/ or toxins produced thereby have been identified by
the Centers for Disease Control [(CDC), Departnment of
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ui ne ence eastern equi nhe encep e
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currently classifi gd as Category B agents; and N pan
virus and hant avi f0@ustrafonoh the ecty plihe Ill}Neétlal’s@i deligr
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der st ood that the viral

ur e. i ]l r eadi
il?l&?%m&fm%{tﬁéﬁieoﬁg?f@%eg 111gerabblp aegipns afi Tncel} wceptor
u t 1
e G S M RO e i
priadode VahdV-0#, VridatndiVif-¢t T hous, dellmjfl ef a adoleic 9€id sequence

SRt e o ool ageria et lTan

o GO 108, 008 5055 el A

( ORtighletregiens ofi TER ewhith see ifivalekd & the disease have been
characterized. These TCRs include V-7 and Va-10. Thus, delivery of a nucleic
acid sequence that encodes at least one of these polypeptides will elicit an immune
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,
Vo-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

response that will target T cells involved in scleroderma.
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rheumatoid arthritis (RA), several specific variable
regions of T-cell receptor (TCRs) which are invol ved

WO pooshesodi sease have been characteri zed. ThesePdIZBS2005/014485
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include V-3, V-14, V-17 and Va- 17. Thus, delivery of
a nucl ei c acid sequence that encodes at |east one of

t hese pol ypeptides will elicit an i nmune response that
will target T cells involved in RA. In nultiple
sclerosis (M5), several specific variable regions of
TCRs which are involved in the disease have been

char act éh¢ fadlpwing é&%nni@mlustme tmeszlamg afitie \psalyvarent

Th | ei at encodes
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of Scpeel thapieRen fventifol ved in the di sease have been
characteri zed. These TCRs i nclude V-6, V-8, V-14 and

Va- 16, Va-3C, Va-7, Va- 14, Va-1 5, Va- 16, Va-28 and
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t aéc@l@iruc-lfe&ﬁfs! a BolyPMehMEt sfe V@&éﬂc&?ﬁ r%go-[llf €l 0l tion, Wi ng

exanpl es |IIustratethec oning o yva
adenovi AusesCandtrtltbte)rtzufrﬁNAu\(z‘lble@nIa)\fvltlemedbﬁé Y)assettes

| | ent t f th
vention TRACCESRAIEEla o Phmmithaakbae visyloctdvhich
docaf@ds thé BhitnpalifeeSRIORS iRk ﬁaﬁ@ Vﬂéle%ﬁgltr% lgb\(fﬁg]é Altant green

EXAMPLES As illustrated if Fi gs npanz
adfétmvscm@r@tangmbd@e(ﬁl@]é)odamette &n the e bﬂﬂie@ﬂtn?@légene region,

alent tr nsfer ve ccording to the invention.
R T G Rt R A
Wdelacﬁ&fd% %nﬁ@ ab@il kb mte&atlﬁlaﬁbﬁélwﬁlbﬁ@&gﬁ g qug3/0946124.
sel ected which carries the c anzee adenovirus Pan

vi ral genonepPidsplghRisdigested \glrtleAmM (Kigr e&r@ntmove the E3
prot.ei n e.site of the Pan9

ekigh 2 PR DS el diRe éﬁéiﬂf@n (o GyiRrs @ rBBe g ALY G
PaHatifhcif3 th @IS 180Pkso-AhvASH] Which cIREMS 'tlpeegn%lﬁ@ re

detail in International Paten ’Publ I cation No
2003504 Zepa. pPan9 pkGFP is digested with Avrll (Fig.

A o] e R 6% S PR Wl 21050
driving the AsRed2 product (Lac-AsRed2), flanked by an I-Scel and PI-Psp! site,
followed by an SV40 PolyA. This pRSV-Red2 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
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(IDpkRFP, which contains the ampicillin resistence
gene, and the I-Scel-RSV-lac-AsRed2-PI-Scel cassette in the site of the E3

region.
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Pharmaci a], to form pSLI 180-Pan9-Avr(I11), which
contains the anpicillin resistance gene. Plasmd

wWRIMWsRed®2 cont ai ns an RSV pronoter, a | ac pronetBDS2005/014485
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driving the AsRed2 product (Lac-AsRed2), flanked by an
| -Scel and PlI-Pspl site, followed by an Sv40 Pol yA.
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enzyme sites corresponding to those in the desired region of the DNA molecule
produced according to part A above, i.e., flanked by I-Ceul and PI-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
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into a plasmd having nultiple cloning site, selecting
the site flanked by restriction enzyne sites

we@oroseeqpoendi ng to those in the desired regi on PET/UR®05/014485

10

15

DNA nol ecul e produced according to part A above, i.e.,
flanked by |-Ceul and PI-Scel sites. A second

het er ol ogous expressi on cassette (antigene 2) is

cloned into an appropriate vector {e.g., pUCL9-RSV)

b %ﬁ‘ﬁ@é’& \k/iﬂ?%ﬁﬂi%e%b 1188ut FOIo9HH18 GaHE@eSInk ARMnYHANGEFP Bas been
appropriate enzynes, vectors containing the desired
heteimdo galisniexwhiel spprar vhis efterexciaiowith dighcafgle by

| ori [ . ti l | oni .
AP S b e U 4 Bl "RhBT b Phigh botn
Ve 64 ISR séies hh e bech Rel Sl SvitigtBORBBAE S RéssiRChYeles.
in which the novabl e cassette containing the GFP have

beBmnsy bypadeating it the aiite geloaies, ongutan radlymnd ok eurately select for

cassette containi t REP has been ret ai ned.
cOROi‘ﬁV.ai%‘t é)?ﬁ?fg]s% CEPSS 8&218,11“"&6%%“@@ tation with the
approprcate S@W' AEBbBcdf [beaitn (BﬂbﬁEB?ah@%ri@hﬁﬁ@ﬂQﬁ
of vectors in which the novabl e cassette contai ni ng

t HeangoenecAssetas oplatiseNeXPresi?n gene 1, but the
o ot o5 o Bk G ERPU A0 LFeSTR ASpaReG RIS uIRT E:

| i1gbds oITE It-fislctap Paodpialtternaved)ergionand B8 16dwe oBER/EBdeleted
RFP i ndi cate vectors in which both novabl e cassettes

hav@ vesserrsepagichi e Bhameeombiaee (] vigegs cxpipisisp byl from
It .. ITh | . ite. i
RSP T ol AR PRI Ml el e

t rRRs belx MELpRImsowRE. THRemimale hckobled & dayt 3dnd If pdstpaet
of location (EL1L or E3) and orientation of t,ransg&?ne
c deaneter agd sprumntA yih levelsvesse measyredb o icempacign. hig datr

AR PEL AR PR KRR o3RS vl Caciball B WRSEE Rl higher
El thiz3thdefreinelll [QuyestqFigspar atel y. The reconbi nant C9

viruses expressing AIAT fromdjfferent loci were

produced andlhsglesngarqcgssPidberpyenion has aiconyayay dual gplor
at_.a. h ' .
o7l WAL oL SR pll A AL R B i
| elagd Geri@iserater dsititled: koo regaparlbssniepdientefat e deakadgene
that hAl AT expressed from E3 | ocus were actually at

| SHPECSHION A HEUFT YHEPVEEANTCIORAt from El | ocus. See,
Fig. 3.

All publications cited in this specification, and the sequence listing, are
incorporated herein by reference. While the invention has been described with
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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The cl oning process of the invention has a conveni ent

dual col or selection systemfor the reconbi nants of
WOrRWeA0n2 pol yval ent vector. Further, this datBCT/US2005/014485

denonstrates that there is no negative | ocus dependent

effect on the transgene expression in siman

adenovirus vectors. Al publications cited in this

speci fication, and the sequence listing, are

I neppoicat ed herein by reference. Wiile the invention

has been described with reference to particul ar

enbodi nents, it wll be appreciated that nodifications

can be de wi t hou eparti romthe, spirit of the
i nvent | g‘ﬁ S&Wq%lgpgai@%ﬁ%k PRE SRR to fall
Wi thin the SGegla%r@ﬁmb%l@&@%@t‘éqgca%dﬁh@sﬁr%?&gﬁ%ﬁ alvira

pol yval ent plasm d backbone conpri sing: irst
noglome, 8aid St meoviablsanassgtte nompfising hudleicusidofqeences admprising

i fi bl tt i SJ ) | ej
ke G Y S S e F AT M S
geagrephabérgof, ka4 @iﬂ)vh@le%ﬁ%@ﬁé‘?ﬁﬁg flaatedy 4 fift &Sk rare

expressi on thereof, said novable cassetté being
f | BAletopynzyntq fitgs cemposstl of #verare sastriation enzene yites; and

sites conpos of .t ra restriction enz sites,; .
and (b) a s e@g Ad e?%@ﬁ%?‘éa%gea?g tFéoanegia}p é"cfeﬁyqr{‘%éo%’*&‘g e viral
| ogandn@f sdifh€econd dloveblRRERetS S PEEONELI B Uell squences
cassette conprising nucleic acid sequences conpri sing

a GWeIHIngretesend detectpllp senosier grnseperrbhalinlsed|td negpentes that

S - WM Fregt expression.thergo sai d

ot AEPERE ki el S IR0 bR Bk B fegpud st
r esftrateatstaioti@NEABeSitt €SBt s Llvfard MWBtricBb€ enzyme sites;
restriction enzyne_sites; wherein the product of said

first detectwBeeintippradest jend fapidletestabdersparer gene and the
d . di stinguj shabl e, and
R O

secon e restriction

enzyne sit eswhébingthe figst addecpad Yatalf ent rddb@tioh@nzyme sites
backbone according to claim1, further conprising

t fHE8 or more loci. 3. The pl asm d backbone accordi ng
to claim1, wherein the first and second | ocus are
| ocated in different gene regions within the viral
genone.2. The polyvalent plasmid backbone 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.

36



4. The plasm d backbone according to claiml wherein

the first and second | ocus are located in different
woep@y1e@eri ng frames within a single gene regi PCT/US20051€14485

viral genone.5. The plasm d backbone according to

claim1l1l, wherein the first and second | ocus are

| ocated within a single open reading frane of a gene

region of the viral genonme and are non-contiguous with

one anogher . The pibBaidbARBb:HE RBGHRRNS AFRAT WHdLkil ﬁle first and

claim1, wherein the detectable reporter dgenes are

di $cend lncnntredodatashivishio asmglhepenbyading fianke of algene rédion of

asm d _backbone according to claiml, wherein the

de&‘g lugﬁeélo}n@ 57 "YEh lgHP‘égWH]EI@B“eﬁH%]Fﬁri y sel ected

fromthe group consisting of green fluorescent

protein, red fluorescent protein, and

bet a- gal-act o&heiplgamiddackpanepiceading thalich dnwherctothdidetpciable

ersEngh Behes SR80Sl Hbidue AEREy Biofip ROBE i m 1.

wherein the vi raI genome is sel ected fromthe gr oup
consisting of a lentiviral genone, retroviral genone,
and a pdxvi r ke pansiddackboneFreordingdercldith dc wheree the detectable

t t
2SR A0 Rer U PIELE 105 BB el s
semmmelntfmomm bl icReReRiqiR6lert, bAUb&h- Tghl‘a%§1dbse. Pl - Sce
I, Tevll, Bnpl, and Dmol, and differ from one another.

12. A ceII culture conprising cells transfected with

ol ai o L to n Ay e ARy IR BB 8 iral

paleyiwmk éndn ddedositdrgen@at.or, said nethod conprising the
steps of: (a) mxing, in the presence of the first set
of enzynes, a polyvalent plasm d backbone accordi ng to

any of g ai e]ﬁlé)sn]'lé b@&goo e aé:cfo?&ing WELghE éh h%ggll tﬁ? glr

CO[TpI'ISI ng a tirst etero O ouS expressi

c @rpoms inglatalutdmitie goiy c@&;&‘mﬁg ©€ a eI thNEndnledf BV iral
pr oduct 8g}gder the control of regulatory sequence that

ccgﬁfl?%‘ﬁ FrREIITBHEGOMNe product, wherein said
het er ol ogous expressi on cassette is fl anked by the
first set of restriction enzyne sites;
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



(b) selecting for the absence of the first detectable
reporter to provide plasm d backbones containing the

WO poostiodoer er ol ogous expressi on cassette; (c) nPI/OR005/014485
the presence of the second set of enzynes, the
pol yval ent plasm d backbone and a second nucleic acid
nol ecul e conprising a second het erol ogous expression
cassette conprising a nucleic acid sequence encodi ng a
t an@@culy e singnO8st hdi&ofoRBhs Slpr&sidnQILAL g&}‘l rising a nucleic
sequence that control expression of the pro ucP,
whegigserusascierveting ol taigeilprodugs nedei theycammd of tegulatory sequence

fl sec set, of rare restriction enzyng
o1 HRLEShyR biiSsREFAUps RGund: whRETusEEhe Shaettn et tthmng
detasdtrlib Eanleqctyt B fitd serovestectRnadssy de BRgkbones
containi.ng the second heterol ogous expression

cassette, theneplpctingior terpsencpoff sheefiretdetectabisfeporter to
5 Pl TR Ba0B R RO LE e A RrcsPRp S hagion coltdie

second expr eg§indRingAIBSIRE bR sdrte df BRGEA s@%‘;‘?enz% es, e
met hod _accor di ng to claim 13, wherein the firs
¢

debL¥Talen @lasand Prckibopesnsl 3 secgndpvrldic acidesdequle poropssing a

I .. i.S. d
1 op RS EE RO LB ode R RO bRl e R Bt B e wabraserm
13nentiegei targehigrofingt shdeehe odnt@N 2y 18e8latdty kedeRHed that\éhntrol

Pl-Sce | . 16. The nethod according to claim 13, .
wHEPETSHIonIof thegadust.ouherein saiddigtrselogysteapressipn asseigs is
fifistied®l 1pf : agcordi.ng to claim
13, V\ﬁergi n Stegég&p/)%}??/{/égee%eg H?Flgﬁéﬁ%&evsé%f ’oalndcorrpri ses

sequences f r(@isaeatingdbr the abserics 6f B lsebnllderbciabR BpOR to
consi st an. adenovirus, a lentivirus, a

t 0
r SPHIF PlRSMic, basklomes ¢entameng the seqpnd hsterelogwisdixprsssion
claikdid6, wherein the polyvalent transfer vector
conpri ses adenoviral sequences in which the first

expr essi on cthesby peoviding o palyealchitranfoadenoNdntinibl a
r E’g’il on, 19, The nethod .according to claim 16, wherein
t HOLRGISH Xirhenpms semgrisipg @Bt cxpresyips easseftranairstlocus and

S QERMFShdlsitlicalichf SEREONAISYPT €SS on cassette is

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

reporter gene is green fluorescent protein and the second detectable reporter gene

is 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 E4 region. 20. The nethod
according to claim 16, wherein the polyvalent transfer

W@ e@sae60eDNpri ses adenoviral sequences i n whi CPCT/082005/014485
second expression cassette is located in the
adenovirus E3 region. 21. A polyvalent transfer vector
produced according to the nmethod of any of clains 13
to 20. 22. A host cell conprising a polyval ent
transf en7vectne nRARAI AL Aiao eltnMs? Whorkth (18 pIRAIRM, @fnser
generating a polyvalent virus conprising the step o
cuVediet Gegnrises gpalgnegs dom a vieal gerome edeaged fromahel grogipt 0

cl aj A kn the presence. of sufficient viral
segﬁgkégéokgn6@?H$Fu%§3?§gpﬁﬁEUFEPH%w%8P§§Qp§nt vira
genone into an infectious viral envelope. 24. A

pol yval ent virus produced according to the nethod of

cl ai m 23825, Tipmegwidyagedrding to iclairy 14cwbemimige polyvhlanniransfer
24 [ .sal i . | S _packaged in.an infectious .
st SEEl St Sp P R o5 et et i

r elocated inisn sdenelig@er Pregical N, and a poxvirus envel ope
protein. 26. The polyvalent virus according to claim
25, wherein the poxvirus is canarypox. 27. A nethod of

generating a l.ent wirus conprising. the step of
cul turi ;1% t hgﬁgkﬁ)%@g%%%‘%f Bfgi% ﬁ@&gﬁchh%}%@ tE%B%]?’H Ay tragster
¢ edctor L3miphisé et € Befiefes b vhichi tBE bedbhd Bkpre QIHERSESte is
to permt packagln%%ff t he pol yval ent viral 'backbone

i neeAtedh I # adkenp s BA vegioncapsi d. 28. A pol yval ent
viral vector produced according to the nethod of claim
27. 29. A polyvalent viral vector according to claim

28 conp20.si nfhamethde acodrdial t€ alath d6 PrBdreinthe 8lyvdlent transfer
conposition containing: (a) a polyvalent viral vector
c oS SPRFTiSYs; adenovifal S3quprdes #fbwhtjgdhe gepRegxresion cassette is

Cagefld f GOURLSHAIES region.

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

any of claims 13 to 20.

22. Ahost 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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nucl ei ¢ acid sequence encoding a first target product

under the control of regulatory sequence that contro
wez@sas®inn of the product; and (ii) a second PCT/US2005/014485

het er ol ogous expressi on cassette conprising a nucleic

aci d sequence encodi ng a second target product under

the control of regulatory sequence that contro

expression of the product; wherein said first and

second @8pr eqH, 9BlyGARAGHHR%CBGRingd6 Bl LRI B vipus is
loci of a viral vector genome and the target products

ar Bagkagebiarandnfactiowsquvelope domansing b)emdivirhy m\(g!@glpfabiry a

co | carrier.31. The conposition according to
cIg%%&kﬁ%gﬁﬁ%ﬁ?ﬂﬁo@EFam*?Pg¥wgﬁﬁn§ﬂeﬁﬁﬂbﬁ?%ducts are

i ndependent|y selected fromthe group consisting of an
antigen_and a cytokine. 32. The conposition according

to clai #9030, Thhbelevalentidrsiseerding te eleom @S pwhetaitthe poavirus is
ingg&g, dulator. 33. The conposition according to

claim-32, wherein the second product is an adj uvant

for the first product. 34. The conposition according

to claim32, wherein the first or second product is a
t her apeg% ic Qenethpd ehigrnerating a polyvalent virus comprising the step of

culturing the polyvalent plasmid backbone according to claim 13 in the presence
of sufficient viral sequences to permit packaging of the polyvalent viral backbone

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

(ii) 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 is a therapeutic gene product.
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