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canygsg) part of ia itAirg@bdult@y CB8 tioprulek eoedded by Saele cgntained.
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system, integumentary system or other organ system), or an organism (e.g., a bird,
mammal, particularly a human, or the like). Preferably, the organs/tissues/cells being
targeted are of the circulatory system (e.g., including, but not limited to heart, blood
vessels, and blood), respiratory system (e.g., nose, pharynx, larynx, trachea, bronchi,
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esophagus, stomach, intestines, salivary glands, pancreas, liver, gallbladder, and others),
urinary system (e.g., such as kidneys, ureters, urinary bladder, urethra, and the like),
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al l owed to recombine to produce new variant
combi nati ons. Exanples of such techniques are found
wonodd/o8340Pat ent Nos. 5, 605, 703; 5, 811, 238; 5, 8PBTASB104/008567
5, 830, 696; 5,939, 250; 5, 763, 239; 5, 965, 408; and
5,945, 325, each of which is incorporated by reference
hergkn in its entirety. [085] Am Ber aci d-substitutions
are typlcally of single residues; pihsertions usually
Wi | "be on the order of fron1about | to 20 am no

aci@s, al though considerably |argéfPinsertions may be
tolg %ated Del etions range from akaut | to about 20
resi dues, although in sonme cases deI glons may be
nudﬁslarger and may include the c Gﬁasnlc domai n or
fragments thereof. [086] Substltu¢¢®h©' del eti ons,
insertions or any conbination thefgafy my be used to
arri®e at a final derivative. Gen aII hese changes
arelydone on a few amino acids to "ﬁ? e the '
ﬁg;@%at{or ofttge nmol ecul e. Howeveey, liear ger changes

e tolerated in certain circ tan
al t@tations in the characterlstlciﬂ%#Q%ﬁZ Cigwgresnall
dessared, substitutions are general™y made in
aCCﬂ{dance with the follow ng chardet CHART | O i gi nal
Res! due Exenpl ary Substitutions a Ser Arg Lys Asn
G HWPH!S Asp G u WD 2004/ 083404 P / US2004/ 008567 Cys
SerryG n Asn Gu Asp Gy Pro HTp.R80, Gn Ile Leu,
KELVIteu He, Val Lys Arg, Gn, Qdye Mat Leu, He Phe

eu Tyr Ser Thr Thr Ser Trp Tyr Tyr Trp, Phe

Val Ile, Le
[087] Substantlal changes in function or immunological identity are made by selecting

substitutions that are less conservative than those shown in Chart 1. For example,
substitutions may be made which more, significantly affect: the structure of the .
polypeptide backbone in the area of the alteration, for example the alpha-helical or beta-
sheet structure; the charge or hydrophobicity of the molecule at tﬁe target site; or the bulk
of the side chain. The substitutions which in general are expected to produce the
greatest changes in the polypeptide’s properties are those in which (a) a hydrophilic
residue, e.g. seryl or threonyl, is substituted for (or by) a hydrophobic residue, e.g. leucyl,
isoleucyl, phenylalanyl, valyl or alanyl; (b) a cysteine or proline is substituted for (or by)
any other residue; (c) a residue having an electropositive side chain, e.g. lysyl, arginyl, or
histidyl, is substituted for (or by) an electronegative residue, e.g. glutamyl or aspartyl; or
(d) a residue having a bulky side chain, e.g. phenylalanine, is substituted for (or by) one
not having a side chain, e.g. glycine. ‘
[088] The variants typically exhibit the same qualitative biological activity and will elicit
the same immune response as the naturally-occurring analogue, although variants also
are selected to modify the characteristics of the CD8 as needed. Alternatively, the
variant may be desngned such that the biological activity of the protein is altéred.

[089] One type of covalent modification of a polypeptlde included within the scope of
this invention comprlses altering the native glycosylation pattern of the polypeptide.
“Alterlng the native glycosylation pattern” is intended for purposes herein to mean
deletmg one or more carbohydrate moieties found in native sequence CD8 polypeptide,



[087] Substantial changes in function or inmunol ogi cal

identity are made by selecting substitutions that are
woOess/ospger vati ve than those shown in Chart 1PCE®IS2004/008567

exanpl e, substitutions may be nmade which nore.

significant| af f ec LR in the native sequence

poIaV%@GFP'B%O% £LRB6 cf’ﬂ'ﬂf es'tgér@étt% nd?hrée alteration,

f opolgpeptiqel e t he al pha-helical 'or beta- sheet

st lr[bg‘(ﬂu%gd,t,(}nf'b@ g@%pl%n%ﬁem GBIOFEpadYs Gidyybeaiccdntipished by altering

| t t : £t
ch ékpqqamn?% gmg aﬁchfemeu c]aers?{g ! '\t}aﬁ altﬁratlo%hﬁae}ﬁféér gadé; rfoer e!e}?(mﬁdé Cﬁ/ the

t 0 apditmhus eort dubstitugere Y. €25 Ot NAIFYREENS ﬂf trRenBR FeplEft 1 {Og‘ﬁe gative
pr %Q@Iehéeeﬁnly%;ﬁldé t'f@rs@-hrﬂk@d @f@d:o@hat(oﬁ)snt@) hyrer sy hqudd'fsefquence may
resi

( oppw?llyé)el,ﬂa%”e%gwﬁ%lgh %alnges a?%@ﬂNA VR, ?%&ﬁdrlp Ui Reltatifdf the DNA

i S@neandiyglthe mﬁyﬂdapmyqelect@gp%es éyc atp%{ﬁ?qlons eﬁ)geaerated that will
C%’ﬁkﬁélél@m%&h@&éalréd%mosacﬁu3st i Lut ed for (or by) an%/
other resi a residue,. nav a

si da9Bh&Remova’ g %QW?rate Fné)‘etleys | eggnt ﬂm et’w@&iofyﬂ&ﬁﬁé rh%ﬁ‘t:et
s uka%:t:dntpuil'ed bf owtafiaal dup3titgien ef|cedans 6?@6'&9 oy émI“8§F'8 [Fé'd”es @

gi Iy%@dgyslfor%qycgs%@%nt yl; or (d) a residue having a

al r other
f or[O or %;? ?seﬁlgg frﬁgxtlgﬁggjﬁigé/uzsce ani Qgrhad‘ne% v&MP‘SJ bibdHhi€Er oth

gl webtbeor dxBi88] thatatory as iadineas nvglm eeif psomeRh {5} eqrpinagtppger
qual |tk by %rtpér(ﬁg(gﬂe\s“ﬂadrob%% id¥ritityyana Rdiatsl dier mldetd dcids.t thean also

anatpeoéﬁgnanég% trpfeﬁséﬁracp{ \r)léc?ei caﬁ?cg to i%gl&r r?lé&rlf}édgog%ﬁafn't 'ﬂchelc acids and

rmcbrf)tymi hie asb aarabe mrirgarateds ingsfa yegtor Mh%{geh\@@/d\éaancle for treating

g,fggﬁ{ehsVé:g'd)ésané}ﬁ—,eré(@rl ant may be designed such that
the ogical activity of the protein is altered.

[089] One type of covalent nopdification of a
pol ypept i de |Gm1leaderépmﬁmﬂﬁﬁf"{"ﬁ€ec§’6?)pe of this-

I nv@@&jﬂ oNn CONPIyhS esntddk LR thd1Prebéit inRhiione agy yoiblel gene dherapy

of the pol ypepti de.
gI yORSFioR Y51 bﬁt t{ey Lgﬁg A cVvector” eléro]%(/cg{ (Jf %)él}rg Fgrggéef%r\‘a% tha% termb |st
t 0 ufantood by bsergsidhe tl‘@@rtrrﬁh%V%@be?@w@?%tp dhejpyentiondne Ude, bu

f ou%% d{g{lhnﬁ}@hl Y ﬁﬁﬂdeﬁ}%@esc%sﬁﬂh}é@ﬁﬁks dmd tW0ike. An expression

200 3404 P S2004/ 0085 d
nor y:ecﬁ)r y'a(gggg)p%t ? e ér?vF%tgm t ;He Frabl? ghse@r gejdsdglg?ép Irk‘r?;;ql%élr;\ces and

nat mveticheque pamculqn,(ﬂry@@@sq;l@*evec[ooggiordmdp ttheginvegion comprisés a
gl yamy %Elhogon%n%lﬁ§ 4 Qrdﬂ§de}9{@ egcodies amaynnn@omodulatory molecule,
?ﬁ g (F'.)) o] Ilaﬁ!;'ﬁgs chP %'P f’;?glrdl W%%VG'B ang]ogﬁ)onglﬁl f&h%ﬁ%ﬂ&% at :}({east one
t he adaddal thiansyend encoding tpbgttmqrgqepmmgj%uleoq{@tgpstﬁgp% nudleic acid
Ser lmrelaz o&th JEQ %Bl'lyrkﬁ" pﬁr%ﬁly@%ﬂﬁetn&éﬂy inlaGe B&dirigwed otheegRNEtivcEquence

pol f0f S | dEBR the f
am ﬁba %‘P@'@é&?ﬁ‘éorlf’é‘ée I‘?&W%%b NR% 9}5 6%%%“% étnetr%?éovtl hr ougeh o
chapgaerdiNAGMENBNA | evel , parti cul arI y by nutating the
DM ogicod! ndalRRd xmta | e Bhodling 56| pciinatindrasietatory andlor
suc

i nt @qqugttjt@ggq?q%&g Cg‘ir‘rSﬁg" tasor grfraél\fral\g/ec or onI IR@%Sﬂ)a%Igvlrus or a

car Rokper grblearysid et | sekarytic supression  v4sEr (Fo/] 9’£Pé?§F'P'&ié’f FRRNA and
%%S(QHE bi p%?&rq 2RY ol B aRbiidPRAbthsrbiRShdriicd erarackfistcodons

enc<5) g,for amno acid residues that serve as

targets for glycosylation. [092] Once isolated from

its natural source, e.g., contained within a plasmd

or other vector or excised therefromas a |inear

nucl ei c acid segnent, the reconbi nant nucleic



acid can be further-used as a probe to identify and

i solate other nucleic acids. It can also be used as a
wopoEmss®or " nucleic acid to nake nodified or varivamio4/008567

nucleic acids and proteins. It also can be

i ncorporated into a vector, or, other de i Cl. ;
{ortopRloat | ng 1 PaRgEegREHoRy BB AP i ENaE (ang

Th Qé@ﬁ%m@ﬁﬁd@:ﬁﬂiﬂb Nedies biod BarlsRO B3ctars), sugle Veis 6t beygonstructed
usmg Lengnd mbl@%%pgﬁocﬂénet@'@éhﬁweﬁ aJQErEasgﬁ?cﬁ;@ khévertapigse skilled in

sron vector can ector"
f or'fh@@’h ] e@?@ﬁ@f‘%\s'”%?”?rﬁﬁf V'FE?amcﬁé (e %‘n oS B c?% BNO%’%L gécgors)
of @kidel producédesiay tiral Véntors @cthe rapprapiasy ngllnlg'\eg oSl{n’l%ly particles

I nv%ﬁ% iy A% %?e cﬂ%’énc c@ét%rdwﬁs J:danetpﬁ‘&jubéd inplaagat dgl) lines,
ir uses,

P i ebpssrpuraly e LG A A St poeep (s Siarf artces then can be
pr etén@éta@{oyspemﬂmellssé@smm itional sequences and

ac C@?é ns. ¢ or}){ ﬁ @Bﬁrbpﬁlwe%pre%n%&f)ﬁ(‘é@ QQ d¥<2abearin Pouwels et al.,

e 1 nventlion
Con@pmrg togs: f\ll_gl?fg ey Magyal 2‘5 !;I%F 1ﬁmﬁ] caﬁ% goﬁﬁ{g%wtable
ol istidaR ,can péibihploywldawrl pyodGB®N &f g hiedombinard paRtfdp ﬁéaroteln in a host

her ceekl Ex {@09 RbdiO@kdeY it ertrﬂ?lfmlfé@ ) bhdeRl ecibwigin thegenera
addi rans

enc 0 N or
mol @@mr@hlaqumHl{se\gg\g OMGRAR%, ﬁlﬂ%f‘ eIla Cm%rérkgclgrq qul%ékt‘ rﬁ)%trcFllsséystems
whoihtiydirarbapaeviralalydtgmssgrat, heﬂesg@pqd)py traekaw @b@h 6”6?“"8‘9% p. 47

gegﬁ%éi ), BRfILRAheq @6l |ﬁ‘1e:9%06lﬂés€cos 7cOT| 8TE CHaY erD\leHK and

(e|ct Hedik %ggs%%@&?%r% f? eAprteg [V gt%% l‘gﬂ 8Fe %lngoﬁmeng proteins

enC@dWQS)fmoramg itorrihen omentlen st tb‘leybaﬁ\ﬂia\l"élr exXprasaipR ST vherein

?r?b%pgusﬁ-‘aaﬁ B sBPY kekiOcehs, dr rofdr @pprbpriate Mesct oelisoare used to
acul o

IeBLgrpgqﬁe ihigh égzl\éllts y g ch%ﬁbu\%aé\& Esfrg eltn?g l;l'ﬁee B(rrdfragrg rs)(@éd Qﬂé%pﬂ_l\)s of course,

andawené omhudme ofmicef of pexoteesion, hegh ag @m'@‘\?ﬁqnﬁéf’ﬁ B .type of peptide
ot h Ghe HseRde, %Qajiy@é‘éyﬁf dnSdfipestided\Do2@0d ir0BBEi0at mammalian

PCT U82004/ 567 f
vectds & %c%%gg llf) Y"h d?fls efrc?"ﬂt\?étnotrf :ggpr%g% 30 nc lcjpclI ﬂg}é%ma@&bng sueh

r ec astBscherishiagdienovi ral vectors and transfer vectors),
Sucgb MeEctors Gan,bRréed Babddedne the bidicing atd apekasali in mammalian
cu

; t L 20 n i
to f9lles gﬂrag%ral?rb%g%ﬁélgr} Wgt%gg e ?S Ifng\?drg nlctgé aFrt P@?q A0 Yékroviral

vir Isystwnso rA mam@bliap arofriotsr @gan(/ @N@ seqqe@eq)?ﬁgptﬂ%ﬁft bmcs?ng mammalian
adenpy BQ}nePégéérQﬁrﬁt)atln&tﬁé‘ dd¥sIaR@t eshscriptiorgofaicodihg sequence for

\F;Z?Ia?;{g{?tglg rllnt% gmpp{\o onbozi‘er%wlp %\)e 4 Q‘Eﬁrrl?gtﬁ IRnEﬁHg région, which is

pr otsiaisplead phwint t@dhﬁtédm@ A 152 SAHr6°HEBT, oD RAGTA box. using @
€. Uigcathil 9580 4Kl RN bbétrbléﬁef the trardapiiow initiafion\siie t Hhe TATA box is

These resul tan t o A

SpeéqopgtE te éilrcf,céth\ﬁ%f o&ygwserase dlt Be%ggalﬁw—g%yntﬁe@%geﬁrﬂﬁé;g(g ct s:e

exprmmnm wesotoly (i o, cca@"u és CH’HSE‘?H‘ PHSIREFLCTL (enhancer
elemgug JQIy VB &k ithinA0b &dZU0A a6 pailvhipstesam(dErBEMTArboX. An

d | iate can
be é‘HﬁTeafg) oy eBﬁ'\grgr elt%!%’r%@' a8\t \*NQEH FansdPih §iﬁitét Ga

lon of a reconbi nan 40 gtt € moters
or el eitiver joriendatinn s OF Parigular UGS BIRTYRD RIGTPlers 7 MBS
but tRfSndithalibh Wl @deé eincdXAE il genbs Fp eftandighiyi exprissed Aed have a

gener a Escherl I I Sv43SEH BRS mouse mammary tumor
Sal r’i’ﬁor?glhf’%lt s |%%S§or dlerﬁllé%ct hos?&gglll syst ens,

i ncl udi ng bacul oviral systens (e.g., as described by
Luckow et al., Bio/Technol ogy, 6, 47



(1988)), and established cell lines, such as COS-7,
C127, 3T3, CHO HelLa, BHK, and the like. An

weoespamsadohy preferred expression system for prepgauSng4/008567
chinmeric proteins (peptides) according to the

invention is the bacul ovjral expression QRdrNand
T MEHOBTREP RO SOeTRTEBTo Bl RO Qe S sy R e
apph@pmvato@notensect cells, are used to produce high

of re a . a%d o lseq
artl:asgn i s, %?&PAMV Bhnseifabe tQﬁwmaﬂS}? bé]@ﬂynyﬁﬁ ences

course,

R e

pe pdokisteandptiuadiogesicr wibthe iprosoten elements dlany tp%@éiwp é?‘iUGPFeofThe ¥

CO%EWIOF f 8%{1‘? mRNA%S Rfhedty sff@-@ﬁ@%lﬁb Pbst- trﬁlﬁﬁldtlsne( glegyage and
ce

differ fro t hat, of
pr m@wyliappnb ge?rgz?l?saqf traréslcrlpglo UE'Hator and gg@%ﬁi ?ﬂ%ﬂ signals include
col those[d8vaH fdrm S¥4@r ef erred enbodi nent, the proteins

ar el;, 084" essedr %%&PJEQ% 1rﬁr@ducﬁ1@| éx%gen%’d’rﬂ@dldlcﬂﬁmd into mammalian
expr €Ssi on systems are o known in t

i nchasiseas well 25/ Pthey) hostg,ylgf/vgﬁgnowl& ﬁ}ﬁﬂi (? wzf‘ %\K{i‘mqhe host cell
anyudolA seepheines dapeabl dextn- medimeﬁgtrmfﬁWnb aqa]aIcupqp\mphosphate
pol yrg},?&étq\’o% gglgbrl?r@ %b@étéd"gaﬁsl?&h&ﬁowb‘ﬁ&pfa@ﬁfﬁhbﬁ dlectroporation, viral

transcrip se

e et P S SBAG TPl AP Bop R o
I egihe DNAW0 mh:len s wusually placed proximal to the 5
end[_j é%]t he c 93 ST MLy ngeoe rﬁm B a faslon dﬁ&é‘in udimb Rghriques well

| oc 25- 30 alrs m of e tr t
i ni kowpiiniedrt eTh”STH%f e?‘ﬂ"f‘ﬂle st§( p5° in ?ﬁ‘bﬁegﬁ?d S‘ US'OR dr‘%]n to

RNAngrehssnaxprassion| br fooothee géasorRNATOs graripies wgerathe pr?éem s peptide,
COrf.& %Pcl(—% L& erﬁommgdtl@@ miay BETHKEE todthdr nadiGi©adiDdt @ipression
a

n upstream pronoter el'ement” (enhancer elenent),
t ypP¥RISFY | ocated within 100 to 200 base pairs

' UpSIU’16@]’n of the teSABA dDBX theAprotein pis tougfiech g rigpateds pfter expression. '
n etnsglggeo%'goﬁf‘e% or E@nﬁ@@h% \%Flety"ﬁi‘ \ﬁéﬂ/s kRGWMI6 tHopd &iaIBd insthe art
| |

par ﬂ(pm;gqilm on,what g@emﬁqﬁ%rﬁ Pt ﬁﬂ? Entg??rtréﬁ % hSta%ard punflcatlon
pr ofRineds indiude MelsairvpEdrétan mlecaler, g Emeunologitah cand tearo(ratographic

gen e%hn%r%u s O%Egdanéaog h‘-lx)éha‘ﬁ rr%:% kbbRN ARy &nd relfseatlase HPLC

B ALk o o L LA B v
Vi r usindd Rarpram'mmems aattedpwilumns Uiegfitetianzang disfilsafon dchniques, in

her ?‘ﬁ‘ﬁf}%{l | Ca )ﬁro\féu{ LshcdHiriat &6 als@0sbfull Rer dehdlalpjuiamded suitable

transcr
ol piiieHpD eites cn SrEat 3t St S onag v (1962).
cel tee asgeeer & @uilifabton yeceagarowi varg depasdngon th@ ugp, gf the CD8 protein.

tr ar}?%oﬂe [ n%&sorﬁb p&l%@&h @iNde hétdSsanyl Qg edrheinstamces CDB expression

Cer i e of A fal UG POnT o) iy g, Thciaelon ve

Sit
posmudré@andea)t byofiadrescérea veliyeted gl Sng%éiyl ation.

‘{éﬁi of 1RAGSE. E|9tﬁ18&ufe§réﬁbm{QOCD@% well as any nucleic acid
pol 38 'y

SV4 (gnole{cgg gl}:alrlv%ﬁ e‘?ohae?lwlsrdg‘ue d:f)dlpgm) co% sgz)gﬁgvcgfda EBQ Mucleic acid

nuclngieeula ériagl bé dntacted mitmbelianf anh@*g@tsm 2 wew@r ‘I"ayééhaé?'ﬁ &pown and
host d KN iwRerbih the@bitactifg fhay\bd éx wiaroy inwivd.h

t he ﬁ"tmél?(?:%ﬁwe used. Techni ques i ncl ude

dextran-nedi ated transfection, . cal cium phosphate

preci pitation, polybrene nediated transfection,

prot opl ast fusion, el ect ropor ation, viral



i nfection, encapsul ation of the polynucleotide(s) in

| i posones, and direct mcroinjection of the DNA into
wanaol4®s340f 0100] The protein may al so be nade aBC®US2004/008567

fusion protein, u5|ng technlques well  known in the

art. Thus, for exa rote

f udPHB] pr ot elVi! gtkach nRﬁ'&‘r"é‘ bF Séoresn%x C%fbe;‘%gﬁa@@mﬂa"y >y

r ea,.sm@ahe doeroveal artbresontanian tmwesqﬁrqftlré?rﬁsf tg gg‘eﬁé‘bﬁlr%@mbma”t

the, RERhirke gBfy suek ab pigkiedosidase.
ot ﬁ/é?s exBrer(fnge}f'?éa %sg&%ggélggb $m£a| ke g s aLQ "QTH T "

t e Proafagiosidiss, e)gqﬁ@smi ofeF#lsi @feﬁtﬁg | \fn I'E (fdgr}owings C r%a

af t RlactBiMs6 YEOMI-LatZ) @ae be Setariyd freedry @b a\tJQ;tjou(t)q- after adding Ad-

Pﬁrc!f"{’{slet%%eés T@%V%E;%o%}ey prg\rlde\é\@ycﬁuck RAYMBritiéht teh&y%% St K:bﬂ érﬁ}ﬁ of the

pr gs@ntoinant ik a@,cameeemgfi%% ar '%'WPFFEE‘? r%aﬁliy %? '?1 giggen of
i nCdraJ,qia%y ahieehl e@phertetd echrmmescul ar, i mmunol ogi cal and
&Bg@zﬁ 8 g Ir ?p hLJgpg tgeelﬁjglgﬂc %Hg?of tﬁenp%ééqﬂ lﬁ\@ﬂﬁdﬁ%h‘i’dﬁ@ﬂ@d@ig @, protein,

reverse

c h rovedsip g %pmSIOFHWGtOE?WP@) hahedeo s FfFEeSSPB P’ecé%(sa'ﬁﬁ)( be eithgr self-
CD8¢ i;éﬂn@' e‘&tréﬂibbrrb@orﬁhu edtoredr versarn grhigh dritemate rirdo grﬂop‘r_ @Engme.

ant I Eﬁi)éghese expreéglow\/"arztbxjs incRak %n&ﬂﬂloﬁiél &hé krbhishdtibN regulatory

t ectiffl® unction Wt
c orm@hlcraaqd |og¢fablh|1r§<eg1|tost8e feqsiq geid er_rg?é) rbqetheé Prg ein Th& term ‘control
@dbén@&] ﬂaferp tU DNA ssliéroes teeedsany durde, exgl@gsm@(gﬁ pe gperepzly linked

l n_Puri \ é@eﬂntrol"slé’ L(eﬂ»&a%Zl)at are Ediable
deg?° a9 B?QUfince '? %g@%héaﬁﬁﬁggébggngQH \ ?"9%&?’5&% and a
on fphmolﬁa@@teéff%%émmn‘i&idétaé’r‘ﬁ”m " Wt'%%a'\ ‘%/?5{ ance

pur iifob & bifdinghéite] HaRaryuic esls areyknoivn tewifee Prametaiiceyadgmiation
expresés ndenh%% gtected on the cell surface, for 4
exaipl’e’ b ody binding and detection via 2 fntona
fl uiﬂ‘léélcence Nyiclefsyaqiq isoiopaiakbn dakeko Wiraft &% PESTY NGy ¢ :
( FA@@)IOnsEnQ WAR Indihee heie: isdquendee Fot @empindd¥ fega mqa@ce or

th esei?begq%ge)égr}l'llg oﬁérgblg%kgd tWNﬁCf'd § déﬁ‘ff)é V&‘éj |ff|tr ﬁmx@rleﬁsléeras a

nol grepjp@mﬁiw paricipatastin e éacr%oE\ ﬂf tE% P?I)épeB a?]pr{)rgoter ?r%ﬁlllé%cer is
var b;?etréblﬂfnké/ﬁy% dobliag sajuenck folvaifects the trapseribtion onthe FRAUSTE OF 2

: 2 bl%e?grﬁé bw %g%ﬁ%%¥%§/ QLR G bt SBaNerie ifes Mdsitionedrso as to

PCT/ US2004 567
Vi r Ecilitatet teroBlAioRt | A RORPT SRR ﬁBergé%?q(sglr%fﬁ&S%%%A sequences
evaliikad eélad lﬂ)l tel oahtlgyohyancuml thrgcash of 28eaRIYY feafen optigypus and in
cont %Ign]a] gﬂ?g e HoleG ! eftfanderd @6 Gt haw @BIBQ redhfigudus. Linking is
rec

Rmaggq@plghﬁqapz I@%ﬁ%@%ﬁp%ﬁ\é%ﬁ%htn ggl!;l(‘:glgrb gF 50 th‘e sqjcip El%g %orhop 5X|st the

(3- Gﬁ{tlﬂsﬁ& Gl@odﬁ:&etlc&X@aﬁfssmnmnhem @reluped in rpp@gg@a@ge \‘Mﬂf penventional

?ign%\étllcr?usrhg %h&h@loﬂg ghlf @raf(s’lga'tlorga@lre@(ilbfésj' BRR grnal generally be

etected as e
admanygomqete tq;ﬂ*@@oﬁ&elb@ep éo ex;ﬁ?fs% \é)gafsr éx%gg%n Qrfarqs%ﬁptlonal
qui gkd aatdlaedfal eyaabryanebiy sfig sg:fue@@p jarecpiefespbly fusecthie express the

r eC%‘H&' ul??[;\'h berllys N@mgro%ﬂ/&sedf&b@‘éﬁrlaﬁé’lexpﬁe@don gectors, and suitable

r eadi ry skill
us i ﬁ@ﬁ“@m@ﬁ%‘?“&%rg’ i"é’%’ﬂ mﬁa%%;yor 7 ﬁ:['%%ff r%sfjéef‘sat %e '
nucli@igs] aci dsirogereh® the eaesctiptiomey @nd itignsiatiAnE HeQIREBY gegences

Protel N cudd ey L&t Yot AfmitBX RS, epcréh&& y&qﬁ&r@é§ hakontid biveilg . sites,
The "é)Y réssi on vectors na

ext rt@ﬂWl@mcﬁtﬁﬁq anglesiony pRAugcesy) él@fm%&g}a%\;s?a andn%g E&?EHC@Q and

into a host genone.



General ly, these expression vectors include

transcriptional and translational regulatory nucleic
weacid/ospetably |inked to the nucleic acid enc o#CTESk(ve/008567

protein. The term"control sequences"” refers to DNA

sequences necessar for the expr ess
| i rfRancer b AFtNOsEg RIS T A PY eﬁ%f’ et qoa?thost g@@gg%?ds%]nces

Thenou@a b pinose ansgrrossiptionaistagand stop segpenses-f or

pr Ctb,% Ot es, Pto%ote‘?)é@(m%h(%s chételk edicer %orh%h@mét@ﬁnducible promoters.
t' on an oper.at or seguence and a h%:tpr%fp%ﬁ?oters Hybrid

bl P m@r@ %mam%ﬁh%taf“éa” BpauEng RIS o

Pr Qiidhsrs,, whizh| cpmbiea plembnite of mge ¢realose p@ﬁ@teérﬁﬁ%ﬁ'é%k@wn in the

[01%5%[“'!960”3%{:”9?%!;,%3@% meRehably linked" when it is

nudP¥& acidins é@ﬂ}@ﬁ'lcg‘g aelggﬁgsgr(]g%op ?nglb%&r\%rke a%&%ngﬁ Elements.

pr a&eamm@ethe lexpréssion eatr ynaly bacewo rephc@mswrerys Ithusieieringt to

n? mtéame%cfljl MB%PJahQ{%s for exérﬁplé B RIS S8 Ghsa& calls for expression
ot €l n that Fartucu pates

e Sec of. t.
pol ﬂf‘ﬂéfbﬁ rerecarxgﬂ?) esbderegonie and fﬁg}?&fg cation, ug'ﬁwgr?rBEﬁ for lntggratmg
|i ndspdsdion \actompthergxpsssejorevecr ¢dntains ahlﬁﬁ%eﬁessqqh@ce omologous to

;rf‘tﬂé% Lt PLdl O&Bﬁfw té?ﬁ &%ﬁé@lmﬁo H%Fnoragoukl fq660Es b/hi@ldlﬂﬂ@j( the

to a.c ce
pos@xpﬁeé?'@oc%ﬁr“ﬁg Fhﬁ '”t?%%tlnp |V?%?rénﬁyrb%nd:r?a€§{a 3 Sd,&smé foasSin the
ancidsetell ey asipitieg trepppmbiaje hdnrosdus sefanse fas Inipion in the vector.
Sec‘&%@?&% for ihtBF g $&tcﬁ‘§ar{99\/eﬁ)ﬁloﬁlﬁ’mthamus and, in the

a secretory ont i quUOUS
ph a®a09]Howev dp @ ft@tﬁﬁaemp@g@euaotﬁﬁ apre%glo%v%c%r g\ay contaﬁr?gg&&gable
CONfhbrgéiQdBe tolalin ittrgselestionant Gramsfsinneheast eais-| Sejattipp gengs are wel
C O nv %{% F\rhtne drEst r\nhlIQ{a}yQ/Wth HelrRst: ceI|| Lﬁset& u 8 h s :jt ef do not

heti’c oli onucl eot ) de ap
| | n[ﬂéﬂ@,] are ggaply, tbﬁ:\‘ﬁ?}"g isAwral yeFtgn Etbcﬁ adénolg{‘al vector, an
pr agdeh&Bssodifted tiraBvesor, iapieipes géctonnda tetravirel \@pfpb gaipng others. Most

r egul fa ﬁlgytPQUF%I G or ?scérfjad%é\kralg/@&&f Ah |a?{enbﬁral PRIF O headedived

th
hurrﬁ‘?i“ A RSOV Gﬁaﬁdeng‘f‘fgg 'F %??ilvéﬁ’ﬁ% famg f‘g‘%ﬁg"%""g and

NuCheirgblyaaé dofs egugaress Mastedegppetier iy ”@M"% aé%mﬂ@@gS) or
th eAwacaQﬁoJlrﬂls @%01&\:9 S&én%vnru%é‘j’ﬁ*ﬁ@ H&enBM@iS% @A anpapéetarr Addneviral

expressi on vectors and atr or
ar estR#e et ican tbﬁeengnilo(yeq 85 a 3%15‘,?' zteSQen ?ilt’{ﬁ ct,ag B ?c‘rﬁﬁngonﬁ&ﬁ the
[ 018dshoviral sgen@esl thrduge 4T, mébigh erei QUrenti ayaul@:rlﬁjfrom the American Type

tr aBﬁngt?J Fgllg%on r@\@éb ARGUKVilleS RAUNEBE B6M A YthieN Sdrotgkes, ofbattenovirus

b1 navepesTaran otter Sty TIRBRG TPy s i e3P Blroup A .

SeqH@ﬁm&S 121 18aasl HY),isop@dupH @rat, Sg_rﬁtj’pgq:l’@rj YedhdAcs 34 2AMI39).
act i vg 5%3(38%%@&329%,@0@5@3%@@W@empes8 9@10 13, 15,
r egll-al®or) &e e’fﬁ'ci% 36'?sﬁciargj{j§zf 2 s%% r%{}?%d('s%me 4} Rfbgroup F

t r ageoityppd Koraatl 493, a]’rtanamﬂlegtaég\ogl@d] @grﬁty@% F[r%ﬁ_reql}' however, an
Pr ogg’énngru§ UM SR8 DL 053&3.) BekiROK, ArosBhovirud conepriees coat proteins

in u0|b ronot ers. b rabl
nat (5 1eg1oBeEtE Py BYSHBERPL o isrbgep ofiolol 3o prefersy
Hy bohelor npore ot poteins whii kerchismipiimise é?'@ﬁéﬂ’t%‘arﬁﬁ"e ot &l eriappt of
one fa%fvgﬂwa%roteﬁrcgn 54 i kiv@enserdlypehe  art, and are

use in the present invention. [0108] In addi ti on,

t he expression vector may conprise additiona

el enents. For exanple, the expression vector may have
two replication systens, thus allowing it to be

mai ntained in two organi sns, for exanple in mammalian

or insect cells for expression



and in a procaryotic host for cloning and
anplification. Furthernore, for integrating
wexpHdssioon vectors, the expression vector conParus2@i/008567
| east one sequence honol ogous to the host cel |
genone, and preferably two Wcoh
P a i ne  cAWPUGS BN SRS TR o HReEtpF B SR okt can
Vepko Fepl"@&iorb@nd»ewetct meferably.a thspedrdlf ivectoro sy gepligatiopgeficient  or
h osé%n éll}y BYoiS Ll’? GlrkB&. the ef?d?ribﬁeo el ibeveBmahicly Buseferably an

[ ntaégﬂoalfql gcrtqyle%ggels%]%elnaﬂis IW%P( ﬁg(%ﬁsq fone {rﬁglﬁggﬂgﬂ"&%tsreﬁﬁs the

I N viud keblidagon-cendadi mbatmodtﬁh@o'emﬂ@s‘ﬂrﬁbaef\?@‘ét'%'“dﬁﬁfu" s not
Coqlkﬁ%dqtoadeﬁ%lo# 6t @BN@ se{ﬂﬁénk %dlﬁkﬁﬂﬁ at BN bdgmant, Fearrangement of a

ar @Nﬁeqqgmelktnrsmgelpq%nt? q% a i{ﬁt segrlqcan |rﬁrodé%ne&‘fta' \ I%Q&ﬁ gﬁé PNA

celdegriatdan [)maaralmmr@rrmblpgﬂdephes!ﬁéqsataﬁﬁq iglobasgppigy, - the

Veca%)grrommﬁécsﬁe %ﬁth@@déﬂﬁ%ﬂé{énbﬁb of 88 kilbaseqairs, which is the maximum
associ ated v ‘;‘ra‘ﬂB vecé OVlraﬂlﬁr pes vector or a

r etamevntiaat e PaPkasyBR G BYHRY'S preferably, the

Vi rjgh12ject or Preserad raoim‘m@twm 4 theevitebrin PARCUR RGN genome

ve CF\C(?JdeC %nacpjﬁlorq &S IaViabkifichfioR mhﬁr\’,én&d@ PeWitisl Sepliéation-deficient, the
"adenovi rus” 1s an

v AN} ,
andnsegies of %Bg%;g?r? ({urﬁ;g rgagﬁrﬂg'nu%mot%ﬂ‘ée or@tﬁ%gfsé ds'deflR8 herein
maranal beditioaslig i refsrally, @rleashenadientene gacofiad dor  Jirfrapguti
23 erﬂ&&!urelﬁl? F\‘F‘é}est :&E/ﬁu@g@c? QY bif sfenbvirug) falsa pigfesadlyaty pea comteg:ﬁrate
enovi ra hat ca
adelfo\A ‘l‘gﬂtéP”c%er'rﬂes‘ﬁ aPF'b"a'”? %?%%%&EH%EOV&“?@& s Bhces
ser aicly pethosk of Aplesigith ph7ge arkihelYites-e currently avail abl e |
fro ?]e Amarh Ct@%s-réfpﬁw abdHolikel Qe&f&' (paibilany 4 AdfliGation-deficient

Roc or fromany qther ser
ad e@g@g(pvpralglectgr\},élufth%y%to( FINS se oGAer com Itﬁérég:gps‘?% (i.e., including a

I Ns{i@ngeomansuall @es (amariers)wma.elwg\ea)pr Ry CAssls Al e em thlCh a viral
S er gén)érﬁ% Ia&lng 1c§’|s @%F&d@%)&g DY *Bﬂfsibbilﬂ)r Bhénficel) mearss rRu¢fgrpig the

a r (
s er mai, ﬁg‘éor foanseg coraﬂate J;U be ;s a r% 9P fd’g’rryggrtﬁe Q}Em%gene
8, &hcodifly fodBe lrri@nomq_mlatqmmolg@nle @g qp@on andﬁeferglay ggl ast one

and Z*‘\%gé‘h@enccﬁih’\Q gﬁ Q‘M‘BI’(IEQ @i Okiepeativély, prefefagly,dbetrdsgenes may be

(ser otypes 40 a denovi ral
ser eqrwénto plcgkoé’rﬂé%? 'deﬁjg(/v% ad%owah&'bggenow rus is of
ser mmpps 2, To the eQentDes it isubybfprablaer derraRle fo taget a virus, such as
d a%?r?qbﬁgatto R ?érﬁ‘du% cell, &th@ virud @8 BB dhaied lessentiglly as an
or

ppeﬁ@qogcmlcg}ytlc agﬁpé mdlpe S&{TE 8%’:‘?{ (% I%P fﬁasnw Bﬁx e\»rbchaéoﬁtgms a marker

chi gerd and is gomiplegedsand sendef@ri it aPthSéﬂe @Yﬁéﬁtmlbvqke%}o agell-binding
par ‘I%&Q\E su@h ol tVa%E‘fer‘FlggéottBﬁ ef£i PNASUSHE, 8br amov-a0a% (1e82); and Curiel

Al i ﬁbqjgﬁN/txsthst\) B8 (gggsﬁr(%% %@94&% ?ﬁs?rate[i @b delipling of the

I'S preferably an g
ade nasfaral- pO%fSMdDNAGamPlebénq’ @fiﬂ“P‘ﬁréi'f (- %bwﬁgtseqﬁtan adenovirus-

pr efyfLd ?egl a)ﬁtlbordlﬂ QNIM iR u¥RiaE, oF Sia aeidtin/etadptevidincbeifige) sehistantially
or con

It ona lic | eyanp! €,
* e eotage SoELBF NIRRT oo p PURE i B iiooo B8 (FORIP
vec{oris] conpr Ateprsativelyg ®ne ve MAe wra{apoqt @gzgqmso §eh as the adenoviral

mod Iﬁt)érc%‘ﬂ b8 'ﬂ\gﬁ#‘]@& for @%es eﬁhta,leo% |Ndofdd&tlon of sequences for a ligand to a
on- ae

replrca t f t i
o GRS AR (RARRSr o Fpaeaosigr it 15 = Shopdft Hitby G o

DNA segnent, addition of a DNA segment, rearrangenent
of a DNA segnment, replacenent of a DNA segnent, or
introduction of a DNA [ esion. - A DNA segnent can be
as small as one nucleotide or as |large as 36 kil obase
pairs, i.e., the



approxi mate size of the adenoviral genone, or 38

kil obase pairs, which is the maxi nrum anount that can
woeop@askaged i nto an adenoviral virion. [0112] PCT/US2004/008567

Preferred nodifications to the viral, in particular.

ﬁggﬁﬁ;@%{%\}nb ﬁgef rﬁ%}”@%ﬂ’g?‘gg{ F]or tha flgg'déngjltl%rbﬂ‘ieQ efld having specificity

r epbii £ adliisarfacdeééepiod iPCT tnpp@nanq)q@g @apt@qt grplisation np WRSFERE!? (the
encoi iichRin) & wm&a@dub@btmgy\dem&vmwlmm GhekiDelry with

; d elMstrace
t?;l%cgr@pfgg%,%ng t’ 6% NX %@f lfp%g[’necraéé%m t%ucall ‘ﬁl?e% IS

by v ecu directed to
i Nt recepsr intefactions @ abgqq;gﬂqd Fod g Vﬁ‘éfeﬁt?b e aréa eaP\grBs |s redir

pr e r?erv@&h ¥ur€a@£‘re*é & bSEﬁieaIs%rtsaﬁber i.e., aligation of

vi ral such as adenoviral nom

ot hiof 1 g]eq uen cﬁétgrnatlvglt\j C%talggﬁrlg ment ﬁm&?g gg&%@gﬁ H%ir‘b?spemﬂcally
ot hiera seiectas cell del 33n bencaupledrtp Q)flrsfalﬁolgqy 7 higky afliniiy |8?|ng pair
(pagy %M'in%ﬁéré/d ® o' RBY deff O TOREeMEfdngli pareht applit@tmwmior WO 95/31566).

vect or or_can, .co I
Capyieﬂsa e?neéiellvefynva%ﬁla cHLép ed to arg%&%nﬁ(?no%chlg’%\g tsh%gﬁ.gﬂ a%tn@y binding
adepeirviandde agenriatedd torthe hpst y:elb a@gre@sthf Isecé)nd mo,eﬁulwlﬁ Qﬁqabée of

vir @demfl&ﬁﬂ‘}iﬁ@nd t8 tHealFsk hBgeuld) 6udhShatl &g Igaskedklivery eh 1cleb§/targeted to
hysi cal ‘or ‘]:g/em cal 'means). Preferably, the vi raI

p

vecthereledifsel ¥8% conplete capsids, i.e., as a means of

car [(Mrlhp t he Aloranstgeneamenbnsdi ngnqeormqtlp%is (e.g., electroporatlon
%Eﬁéﬂl;ﬁt QJr?ugHﬁUneﬁwt@al%ﬁﬁl néihd, o@al)ttayisfactidn, (co-) infection,
ra

| nh[nﬁm{;r@ﬁeg flﬁSé)é’lnélse Aif t rggr??gro ect"f‘ﬁss gr?c'l]gatl @I E@cufm phospate -DNA

t r apeggitates d|rmymigemjegmﬂr¢t@)jarp ﬁ‘fadakgp f@@trqnsfgﬁlng H@’Sﬁf’u{’lg?rﬂfgs and
E&g?@ﬂ QRO Ik a#thé&amab.d amB Qéqbédcea' Q.ct, RelAex DBIA), atviactor sirpilarly

bl t si
on Sereroprr A o6 DER TR Rk fee' B bosBpied pibtors 46 Bapsi

errpbm;eedareissthmab@lnpgpfagy %(We'of@d'ﬂ@sorml ytic agent in the
tra fgf i nt ogipi&R! Isib Wo@&ﬁﬂsd oA, cahiestly dgnfuaingiswith cell

d clds encodain
ol JERE. SR eI DT RRLTe if SRRtk fhids encoding

| i gé&redgoat profeinaSuth resdreesr arA o@@me[cgaﬁy ayailghle, forp%ﬁgwce from Life

g Bgﬁ)achnggglesggglﬂesgggﬁd (éhgg:%ﬁ be ﬁdl’éd ackording) to ttmtreaimmenmmg;f the
Sraa

t hat’“aﬁﬁﬁﬂl’rf’r oGPV hae"pg?orméangs err |E n%éiﬁp‘fgs. ne/ o m:s

C onhbng ismehsediteantsy pngqlglty(a@d/gr redq§9d fﬁﬁgwén Hyo caR be used. The soluble

ade%ﬁﬁ%ﬁ&%at ;%télﬁ ¢dsfbdaBddi amgnethotid destribadiBgbin) aambeaagied to the

: 5 ek | fndn acturer
eghéﬁ%grge ﬁ’gl tna\ﬁ%n@ Ilpg%lolwgg nrgéér) |'6e gr%% éy&%m kd ||n¥ uf cturer's

609%6‘3@313( drgengthe Pféﬂalgﬂonﬂﬂt'ﬁ%llpﬁwe\?el y, one or m)r e
vir Efg @iﬁt pr %@bé&ﬁws &fé&ﬁln@&) thé ewadien eréi noalimitellith tose that can

of " 98 uemusun s mahd ARG biifo Mo HENBILG oS ectors

sur ace rece
or s{eg,uetrame‘sr vérddrs' hmabwarbpﬁ@mﬁ@chbmathglcgb%reptpp of ene transfer
ant IVQ .e., a WD 2004/ 083404 PCT/ US2004/ 008567

rmlecuevvlt one_end I n

fi bdP120dng t hEeLHEP prgﬂa 1!15@ hﬂ«gs gr lg (\:/l% E%le%rg of érﬁ%r more nucleic
cel lachUschaaeey gudpdsony (sPOT ann@féﬂﬂﬁ‘é(ﬁ? GHRIPSSI9RL V&tor "Adenovirus
appl%rg%og Vellor 'smagﬁé #6ddeZhdsk Rbnstrucis conexpplgiadertavios)sequences

and Ins et at ar [ otide
GonaBEFTH2/a) SHiRel P HERTnE: Parr o FSoll Bae P oRbar R
336). In both cases, the typical f| ber/cel | -surface
receptor interactions are abrogated, and the virus,

such as an adenovirus, is redirected to a new

cell -surface receptor by neans of its fiber.



[0116] Alternatively, a targeting elenment, which is

capabl e of binding specifically to a selected cell
woyppE/ossmn be coupled to a first nol ecul e of ' aChiUug04/008567

affinity binding pair and adninistered to a host cell

(PCT international patent appl.ication

95 B Bseppen clarted fiereifl ig 858 af %%WG Ve g‘f”eog%gd" Fe

se@ﬂréd dmi;eﬁsejlcensctrﬁctx beprdsiign daés inefi tequitsi thel e 9?5‘@ Pro‘élﬁh be

gglg% stered to the host cell, wherein the second

I's capable of sp eC|f|caII
f i r{@‘tz"iiml ecuITBe SXYRSAOR H%‘Ofm@m&&ﬁé‘ ?tlcgl& ?/"%'ne?{eé F‘ﬁm of an
t aral&{oelﬁbst Khowteh@ sreleamheid oggehikatiby pleaderfa@itus7h 36 kWIn@ﬂqg double
t hestra rlﬁ‘rﬁs aﬁév&%baﬁhub@éﬁa&g@ p&ces &1 REd R DNAL withForeign

( 2325’@‘5%”&&?? o, Gt ey o OE0) R e § (o, e

us exdédovirdl afasropieitdsi talis dodsnmal Inesuit mncmmmcwomall la'ieerﬁﬁlon “because
pho gn%(/?al Bwﬁcarpre'ﬁfﬁ:'a@' ih &t @plsomafrﬁ%emlﬁblﬂlpﬁleﬁl@ beéndfoxicity. Also,
or

nsrerrin

p| aeglmodg.lse%ﬁrg str%tg@lgsste]ble ?wenofqepﬁqﬁ%%a{rﬁn&eﬁlgﬁuhaf been detected
acl d&erse&(ydﬁmaﬂph(natlm AdERArug mar[jkﬁ):t virlyalealt epjthedial rpplfsa[pg%/dless

can,: GARE %le%eoéo %deh&lrélhﬁe@bﬁ apsarsab banyiked only to mid
assocl at ed pro el n such % pr ot el n, and in
|n Emans

thé“sﬁﬁ%ee'ﬁ"l@"éascﬁ‘:”tﬁﬁ‘?p\éaﬁ?ﬂép 8?5’86 [0118] Simlarly,
Si r[oezzl]l pos omEsnosifseis tpatiellérlyesvitabje Foy usei s rity gene: tenster [vector

Eéaugg 3t itsInidf- g&%o%en&ﬁ@ oSy rrﬂaﬁ@ullatiqﬁ Q’ﬁ@{m&, widk tdiget-cell range

Cons tive nuclelc
Suca ep el BPG BHTHITIE o0 APy e 202t it AaF fere
i nsbRare (ITRY),0which fae cﬁeehmemtemee@sarssefphétgaiaDN/NbreP“C%tﬁa and

Ca:}) pgg 15 8le %Q@gﬁpén'a%té @) felibnd &t %@gﬁjmght@m ddferentteanscription

u r er reo n

e Sl F o BUCTHE AT 38, 6 v
t r agib@les p@EGirespomsinth for the edulatiod of ppeiptign qf feyjrg gerogp and a
Breo ucel&llaﬂgbrénecsoh‘i'\@leﬁpre%nr%:th% gQ Qﬁ@lorp (EviAChr EZ@ rezﬁgs f::jn the
t o YYpkesiy ?fﬁibes %ﬁ{ggs zc?r VH@ xiegl!,catfc}r]\ ﬁ(e%lag ot br fﬁvé} 8 DNA

athe context

sones
pr eppiicetidn dleieqecé Bprassion hrd esherlizabtiaffeReman, 7900). The prodcts of

| NS L UGEeRRsS rnlecflndthé mB@rity BRhdViPabad proteinef aré beressed only after

: nv%qsﬁ) |g%ﬁ pg)&gsswglof e srlﬂgi/ gpg?:n%ralst{%g&g( @%}J&Q b&%é F?l%or late promoter
enpiMupe dhé MLPhéocated labh.-&m.u e PaHMaRY |ef§'ﬁ'e”tb’Hf'"9atIh§ {pte phase of
| nchidden sHaekingéli 'nﬁiNA‘st ¥HRd ert this Pronfoter Possess aeﬁ"rtsrb@'htefleader
vectors { uction o
gend” HS&E\%EP&% Wh'& ?kg? g]e"q.[%f?%%? m'&ﬂl A So? tr%ﬁsna%lﬁ eferred

met [0d23] for ilm aicugentebysteat, yrepdmbingat @F‘GWFL@ fugpRsrgted from
aci I‘#orr?b?o%&fsn%‘éént‘nﬁﬁﬁ@rln \pevebd) 8nuie vétor aind aui@may ivedis. Due to the

o obRESIB PRETETBIPT FRE T B P Ut SERRE Blodfhey BEhBlius ey be

ad egmwiated Srosebjsl erocess. Thetgfdre, ¢t||se¢ﬁ|@|cql 1) If%te 3 ﬁ'ﬂ%% Flpne of virus from
P aCéﬂﬁQ&.\ﬂ&aP&a&uB SnESRMiNUS berdmit s(rbc)turé 0 express a.

t WD 2004/ 08340 S2004 8 t
has ngi}]e& Ion%eﬂ\efaﬂg} @P‘ﬁ qrq\?agaﬂlg% tH ; dgrrl] VQLQS éggors \Wﬁ\&h are

or i eplicatidnodeficiédt, dapand en alumlqvhéleleﬁfrﬁeé%t‘e 01‘“ aﬁ“rﬁn?‘f%%‘f‘fg% can
const i iiflap r%%%fé@sq'o@% od%&‘wnal%e @Wer(ehﬁdhalhohdtmyge b 1987),

Db e e ek i b, SRS Boifhss o



adenovi rus. Know edge of the genetic organization of

adenovirus, a 36 kb, linear, double- stranded DNA
woiougg34l | ows substitution of |arge pieces of PCT/US2004/008567

adenoviral DNA with foreign sequences up to 7 kb

(Gunhaus and Horwit
r etdf Q{)lﬁrtr@éls reql?éeabéedg ﬁ'ns\ﬁ]‘l % Eii’: he]glon 9’\% rﬁ‘g%& H'lt(%{)amty of the current
doeﬁjemfrusr\&smi & under gt ibros el 15 el ietal BAIBOERG ggc or. More

ﬁé% o2kt FNAGERNinfsORbI GeAbRe irdinati3 i€ [ieS\actt bagbererand is the
ut

otent| al not oxi ci. t Y SBSted
ar esogrpea QREPHIOT G ggg% Lyﬁls e"réplﬂtﬁ@%m?@%&?igﬁ ed virus

hass beamlaeFerexauipledeakege exia HETAREPTSREIT T e affped withthe
Adenouisy H%ll&@@vécﬁfse& hight Whplaitlbsyof aifdctlce\uMOIl‘)eé?c/Iulhdanc‘@W)s
regardl ess heir cell cycle

adefd28]r al i rﬁe@& ey lnga F%aa/r Penv%é ?r?:lg nﬁ](ug% &[Is such as th(ljman
di S@ﬁﬁ@n%UMeﬁselac onuscle edlipi Ip@'ta@pylem calls ©p ofhgr ﬁmhgmbryomc
[ 01%@4%&1&1%&%? %}ﬁ'threhQ chiS. N@Fﬁah\f‘el-i'l @ Ingiperudetiipbg bé derived &om the
gen‘iﬁ“%g noér};té rg%gx?naﬁﬁrgrﬁ\éeﬁes%?t are p%&ﬁﬁve%r ﬁ&r%n@dgnﬁfr&eguch cells

t arigedeceb) Veramgls or atli\dr lhpfyhy P'H'P"é‘?ﬂ*q 'V?%eS}c“y’BB't"r'i eB‘H‘&Ea' gilis- As
thegyly gdov%%%ﬁer@l?[ﬁe@rr@d ﬂ@&rwmn@ae% pair inverted

repeats whi ch ar
Vi P& ZQ'JNA r edreceulyi Tashel g b§%§ dlscqgégiﬁl?ﬂg\%g?? ods ffo;PE:uIturmg
andzgdaades 4rid)propagation sdepbvituneln gm@n@atd@qﬁhcﬁn gggfefggﬁeg Ae grown

tr a@fﬁ%&ﬁg@ﬂ |v1&{fé§ Leis bR ite¥ SlicohixdddpmndryflasegTenhse tCagridge,

encHﬂ)e%Of‘BP@QéPH goq Ig@g%'ﬁ*ﬁ iymm. onflowxr%[ ﬁ&]l Hmé ';g'f? gﬂ? e ce@vnablllty is
t r aasigrieptwitbrirypén bloe Wi anaiherg@mﬁ&eﬁgﬁ@ehmlor%neré' (P@P)éISterhn

ge”EPne The §>€g‘R§ %Séh&crye@fas tiewE2A rceginmmMTE:té\suaMd@Q}a)s ml of
results in : Al etions
DNA#‘F@WH i aqqeg {e t?\%ﬁg@%r (%(? mﬁe n 4 9% B é?{eﬁrlngb%r ﬁe%f( aHéi left lstationary,

INS are | nvol nhBJ\IAI  troah
r eplviticadchgional dgitationglion® taek pr 86 Se9NMaih R (5%"&3"8%}"4 otire
Shutneﬁ’itlrﬁ aﬁgz‘%ﬁ‘aﬁﬁg k@8 Forligs proauttiar, seisfare tiloeedl &t grow to about

pr o@%{o gnflugﬂcs %%H(vglgg eI %r r%é’dlu?rr is r&ﬁac\éb (t@lfzs%ad?%edﬂnal volume)

pr oems&:ienagnr@sf adged pirayl I\éOIFgf pﬁ%rg}lltgrp%ﬁgm s&tlon%% pver %\t, following
t he wﬂm\ e v&l@%@ is HcrEBd0ab 1000dvArd)shakiyeoftnBncet fay ewdtiead 74b-

is particul arl fflcC e @
ph a§%125f i nf BEAIRTES Wo&p?nt ttL édﬁm&% %;}%ﬂéeég adeRbvitus asfns
t hi gngwnantitecart. pBiss ‘gotiess!’ Stenquir HSpYRCior {Se@ [ageiis dev °Pﬁ€)9y3tem or
Sequg @ra\’\@én@ r&elW@geﬁ hé RemMafhek e aeshonifisliégsirésor helper virus and a

ta(rj Zggeﬂaai Ila}gpqn SF)éD desfm%% B(;tﬁ" Eo n%?ﬁ?r@ g coﬁ@%’ﬂi’ét @aébt not exist

e ecqg[égeldrﬂlal n vrus is
bet werestra Ieumrphreerv elottey mesheffighno stesto %te«(aa,E SlPeril
posg:%&! Gitrl £ 5B rrbaéugrfanthbtaﬁ VERBd by\badurioptiaga P 1 Vet sfes ("floxed").
pr oérg%%{lgneqfade p\élf (Eée 5 thtgﬁgxgrggs Cl%q&%ﬁl@lhgge \Mh%e §UALSS virus together

cl om&th tfe helpeugrus witne flexed PRREPGITSRIER! PG aav o éﬁ‘g géSfﬁﬁ{%ﬁ)e g the

it S 4 Q|g§$l rlsUGéIétéd?fror[l QHe2BiiA Ge therteipeoviruanidowever, if 293-based
I AR5 DNA that
r epme%art ?eﬁ?] ar&eLfse%,le‘tté% ggggeg\{/'irﬂé"%NX %Qﬁ FHc§mb1M\@Mﬂht 5D at is

uni hel per, cel |

| i nentedratedia ther helpeeeed HHG ﬁ%reé%{ha W%‘é‘ %@ E‘Q'f“ R gs the
105%1%9.%&3 WA bifled. YIRES, G0 @REIUiGh 0f butsuyher 993et(0raﬂ11 -) based
1987 oVl t ki haipkBired is used.

S e R A
2004/ 083404 PCT/ US2004/ 008567 of DNA t hat |s
repl aceable in the El and E3 regions, the maxinmm
capacity of the current adenovirus vector is under
7.5 kB, or about 15%of the total |ength of the
vector. More



than 80% of the adenovirus viral genome remains in the

vector backbone and is the source of vector-borne
woyb@tssdoei ty. Al so, the replication deficiencyCofustive08se?

El-deleted virus is |nconplete For exanpl e, | eakage

of viral gene expression b rv
curlPtasl | ygavahq% dgqtg lgeq’epg\{ﬁa cgteﬁthlrd@lﬁ % WMkl | |s non-

icities of
| nflrﬂﬁhﬂxdgémé bkl Jnaf Mel kseg aepeateda 3 nec[egs_pgys] E@ %Jél?ssc afignovirus
veg‘tornggo Q cf]é:’r?sr ¢/ ﬁg sﬁéﬁ%hmmﬁdﬁtlhéﬁ tranbghneas thub wiaying co-
ne

c e| qegvea/rof éﬂqﬁ@rnuﬁ\kjﬁfaoﬁ g%,}% ! S?:e}ls Spemf!c%éa%l.{%?‘éqft&hmu@{ hCihe :?CiD
epirhdiebypbe Dsdried intothe &l ep |o(/@1 gdengvifes YRS ob@renE@]cF is Wﬁ‘ﬁ ivity

be /gmez{d??(o%gusf x’é&ﬂﬂbﬁn@ﬁ |s %E&&te@fby ebhey speenEnsgenespdrgaents of

| nd[ag%nesgr?tr@ rannf%léi}eoadg%qvlr%s ves Drs sﬁ&rbg\{ﬁogg §escr%é 'Fler(é@ll 2h8 known

oni C
nmese m-(bfarmi'he adenoas trénempipgnt ¢ pe useqdto trgr@sgy@depﬁ/?m cells of a
th e 8 nd %nmvgén‘?er rﬁ&ﬂ f(;}%lsepzﬁﬁ anG@mlnitingeents 293.

[01 ecently

i npif32¥Yd net HHs8 Soff @? gﬂneﬁj r#’?rg'ov r&s@g lg &%}‘ﬁ&l!ﬂﬁﬁ g&bantageous dfotr
pr Opggah ion Groedeseay bi heterologeus RNATISF AERViewn BReLT Y aRgPgricaude
Ag0f £GA P51 81551 879 WhictRY inbatgsiatkdkdreig by retkirericel utaladditinl gutiess

nt o ter silico | .
I(;anqﬂepta/gél VeCt@”RI?nCLI‘BﬁLF%Z I?F rﬁégrﬁ?ag Eﬂ%& tﬁ‘?c‘r# §re(dZ§c9 B&ﬁn more deta: ld
Fol U svleatgntsmm ra, 156g@9atend @, 22@)%6 tbpid qférmmthr%ﬁ?(;?r? Q‘.ly |P%orpora e

es%é@'&:@ﬂ WdnBe t rypan bl ue In anot her format ,

gl/ FEO%;SQ] er‘rg: gé,tg%atrgg fet{glsrra me tggtq Eenowﬁg QR &or M(}ep(létlon

r esw@ﬂm @fl ati IBash corlditiorfially dgfgkptlmnthq gatlgg @ég\etageqq\f@us vector is not
C?r {xellgved (tc‘;3 Qe Eﬂléml Itd"thél sm?c'é&sm prEdtlb@mﬁéllﬁVenfldraSer aiedovirad may be

stationary si on r
TheOfn‘ift)h%ﬁH‘q & f"ﬁ%fﬁ”trl@BW'baeégyR/ﬁs%ﬁ SE%CJ %{5 p’fp £ E%JOQM& Wpe t5 o
medsubaroam C is helprefered rstarting tmeterialfi) progy tplj)gtaqu)%@p?r@hrephca jon-
Ce' héfe &l (ﬁe'nbm%ctopfog (63 the pﬂ;@@ﬂinverﬂle%smomwamewme fype 5is a

dlu h&%
f | n a\pm%qaq?mrus gtﬁ)bi \gwgﬁg\g e useala tﬁtﬁ%ﬂ&ﬁgal Nagr%.{ﬁ: Qfor n is
Cul knowasarairiehak éfstoricatinbéen rl;lae?cyfordv@;qt ﬁq;r@}ﬁltctloqs(ﬂrqpmgl a enovnrus as
whi gh.tifte volume is increased to 100% and shaki ng
connenced for anot her
omb RSNt ¢ hés SR ARAVP ﬁge yB'L% Vecnlr %é@ngqggingé%ﬁh‘nventlon Ii
i S rdpheitn efedtite armt will nPheave @gtqde@oylrusa@‘bf?@\pprUys lé‘\y I(H,e mos

| s %or(vgr‘ﬁ&nthLMtr&%HéeihQ Reskgeiesdnestiighe inatlatmvdutatdry gelkeule and/or

d ot |
h:l ;9\6/5{'%@ tﬁlgraa(ﬁ{yg é)rcﬁ@b o l%greﬁuaﬁgﬂg%ggﬁb\ﬁ' WlﬁdﬁuihE@ -gdding

explsegehdeg Haod hedilremovadd However, dhe BesHiPR i°b Ws?rpl%{lt ofOtBee gxpressmn
not exi st widh Bt Yidbvi@s deh@ns@nts. ndtncrttibe toothe invention. The

IGfo 'trg'g%gﬁgx;)t%t.,gé?ﬁé{gﬂ%a% %o’ be msggeldqﬁlhg} Sidthg%le%?eﬁ B Fe@‘tén in E3

bactrefldcopbratyect®d ab d@@@f“!ﬁﬂdtbéi(a 3spIp 6t>@éd1386) o] "ﬁfh@g‘” rSWXQ)Where @
the h'%félerﬂc%f i lirfe®r héipdr Diftls cﬁﬁﬁﬂérﬁéﬁs t% E4 ddenbi nase wi.th the

tless rus togetner s o
? :Jo){Q'!ﬁ?F}\a“CkgglAH@ogqugnlaleagyh%u?r W anlﬁ%ﬁlﬁ"ﬁglla arid e}Mbtt@ bl%ad host

gut )
as trhee ipaitkargi ingve Toaroup of \usescaabs RN @N&e@feg 109
the fagl g,%rqu%fowﬁ»% uhlRVWBek, ahd tl?e@%rb&tﬁ@d/ré;feelwpeﬁﬁf;ﬁézla eycle of
are use \"2 Bfe W g genes
Ad5 TIRPOVFSagoes ot ﬁpeﬂ‘f"?g'PtS?rSt&? ;o q%gh{f?%er "Cell DNA
aresult, a wild-type packaging signal, as well as the
El region, is regained. Thus, also production of
gutl ess rAV on 293- (or 911-) based helper cells can
result in the generation of RCA, if an El-deleted
hel per virus is used. WO 2004/ 083404 PCT/ US2004/ 008567



[0128] The vector is deprived of all viral genes. Thus
the vector is non- inmmunogeni c and nay be used
woepaasealy, if necessary. The "gutl ess" adenoPCTWS2004/008567
vector also contains 36 kb space for acconnodatlng
transgenes, thus allomnn ver f
USRI by AERBRTY Yo5 OB FTF §Do3 aiél‘? {érstad) b 6 Ghroporicty to
suchstasiid. e SREDefents thafe brey rmrtemsweqmdeea qf yegsnetie whlw"d type

| ooa%er?c{vxr&n((%qapgy'af U§96¥e¢<§;96t b0 RAReRoNstrating their safety and
infectivit rve&g@lnant is constructed

byt@F@ﬁWW§%§ﬁ5%F?W8WPP§W @gﬁ%s or fragments of
tr a[o$:gﬁnes i Midencaings odctorsh bavedeseovised S \aakarmtis ge0e [pxgrgssion

thg B&ur Se8cd] %qng ISP, KQ‘@W@nd Vhctiede¥Elbpmeh @Srunhaus and

denOV|rus t econbi nant can L0 bian e
o vitoEb ey o5 Pt B R ol A ggosted vt
M drecdintbinabts alensviras chulinba useh doragrant therpry] (BYpHQE erggaugpfeand
" QU RS Sdet, a{b@moghaﬁi‘d%%rﬁc%udéﬁ%ﬁ bC Ul gab] RicRdy ant agespuStudies in

for “insertion e Lns r. 0

(foqdméplstt%\l?p éﬁ?orr%glsnt novg\;]s opglrﬁ?rgr(l:t atgg&e% |RJ:I€% @h%\lﬁ\stlllatlon
11: ®b&en(ekD&7.) 199MhReseneld dt abot9ga) aued Rispton {Raget et al., 1993),
ref QLANGS- mtrlaVenﬁgéjlnfebt%ﬁs (I%#i kRS Geraftifl @993y iahd kterseEbir igoculation

and net hods ing themare described in
mor B etz (Her?arak%ngﬁa?? e’ﬁ’t%)r\b 6, 156, 497 and
6, 2083446, botchordifiglytii ahprefereedestphodisient thenepraseipn vesprs used

? ﬁ r I'férét?rh de g&fng\yu%n Q&toré 0 lﬁlmblé)ecﬁ'@f)vﬂah @&ttdrd) éhclugé) imddeicatiotis of
a

enovi r replicatio
or #man @S%W"E‘@ﬁﬁ F‘f Gt zftdlfz ¥y é@‘f SF '%{r/' egen‘%tﬁee nat %rngg%% é/r? e e
adeviovits wplicacinosvoi evebeen tsebyesty e4. the Bjeregiphycang | ant %‘9’953'0“

t he 3L %§o§r§gl'fbr thd é&bén@@s ghe Bihﬁeﬂegt\fr%ﬁhédﬂlﬁto thER@enoviral genome.
adenqvi r us,

di ff
ser ko 915}63 or 18 awpaﬁsdeﬁcr%edo %(%?1 Nre%ﬁreld exgr{assgniﬁ \%a&%stem |s‘
s ubg rrettopireC viesiort kystepr ediobr aseid geneiel ﬂ@ﬁcmﬂelﬁ i RET/V$P7 5 gty and

L0 95}858Y /6 088 'Bgth tof @ ard Ieé?étiy‘éﬁﬁrééél%ncd@f)@%ﬁ iby Eeference.
adenovirus vector for use in the sentsﬁr?%né %ﬁA viruses

si ni9d38kienovi Thes retiplRIses (& 52 AR ado¢
whi &ﬁraategiéaaiy afl @aility 6f cobveptthemRNalo daphje gfeandad RNA in infected cells

I nf 9 ?3%0%95 I revKBOWEhscpRsh Kéoffl?'lastgév) StHY tes@liigyDR&alen stably

V e C p@g rateF M«ggﬂllgl%gcs té’rﬁ:gttg%e%g% 8\6% vnrlf%aé'ng %lr%c% sgﬁ%esrlsu%?f v?a? pro@elns
ac cuiiedinfegration rbbiets jpr s exientiomufeing Vighgens Seﬂ‘éﬁﬁpf?sc'atﬂ?edﬁclplent cell

_?_ﬁf Gt ils Vd%scféﬁ?an‘@ e r@@&wrg@\éﬁonﬁa"boﬁﬁﬂﬁl Qivdd déRed-lgad, @Ol a1d. env that
us, It

convenient to tr t
£ s s TSP POV TR RTIFo AL Py RpY ey Bspectvey.
andéejuencadaliriti upstadant fem dpegaoi gsnp mmt@nma@fgnalﬁp@wﬁglr@t of the
the Q\%metirlt@ﬂncfng Omo"}GHgQQnﬁrﬁﬁre@at Gﬁﬁ) é’lﬁuen‘é&ié preesht Bahes' and

beeh renove he 1 on
t hed e%?ﬂ? aktop dﬁal gga%et_ ’rT D%s(e QRFfF &ro?%prgm%tgﬁ%gi éﬁhg&epgequences
sequengesise equiet fa integration inths hloﬁ@e‘l gRreme (Coffin. 115}9@

tr apﬁl@?ge( s) @fordep'ioeéo(ﬁ&];ucn@)/etr@h%pv&%r INsRkicedidi dacddirglone or
elete

des g\o[eoggowlefgéigﬁog; ;glg {; tﬁ{g seel.iegrg%)pof i ere n% m‘égr%ijoﬁtg tRe viral
r egig@fomahiertie placehef| cprain gigdl Isequplmgs & pwéqlo,geq vigus (thgs is replication-
CO”E&fSéI’@Qt @ e tOEFﬂ'O(ﬁl%é ﬁﬁ&ns Mmg&ﬂi MeVdohtding Sheeg@g ypol, and

grow and mani Its broa

[ OTLEEeR Y O g R P B D PO S S e, BRAR ot l.
obtained in high titers, e.g., 109 - 1011

pl aque-form ng units per m, and they are highly
infective. The life cycle of



adenovirus does not require integration into the host

cell genone. The foreign genes WO 2004/ 083404
wOCTi4#082004/ 008567 delivered by adenovirus veeComS2@n0808567

epi somal and, therefore, have | ow genotoxicity to

host cells. No side effects, have n.r r
st J88BWVhgn q,gg&@p%‘ Qﬁxf (Ecnﬂta\mnlg 51 c{l’.)?l%\ tog&gée? r\{%tﬁ%e' rBtroviral LTR

( Caug hpaettagl . seqled6s; isTmpodutedainto tl'[[sg'pg_lb llnqjétm)ﬁ%wr%tqhﬂ?hate
t h%‘rerC{pﬁzQ{oﬁtféfr @@mplef by é‘&ﬁé&r{ CseR@ned ilils 188 RNA wrangoipt of the

f L re o the
O i oo e e AR oL st

at .cultul® @ikdia @Nivelzs Bod Rulenstgin,, 198§9'§:29|n al986:Man ¢l 1983). The

devel QPIRRhn @feWQM%aﬁGQrov#@éél\ts ten chIR9RY, dptiataynconcmbtrated,
Prevec, 1992

r e CORPFHARE 9 éWB?f?r Bgtyd%% V‘a&%Le iétse% ?qnfé&%ﬁﬁm{r%g;t cel
( Stigms | BowbvBerintegrationend stple PeressiehIRIETS thfg@&sm of host cells
St r(%g‘kggqu?quﬂg,paudet et at., 1990; Rich et at.

udies 1n adm terln
ad dAd38lr us t & aPveEk @p;g?ﬁcn cf glgrﬁaéi T, nIﬁo %E%m?@%r%etmg of retrovirus
l nS\Iebﬂonlsa\tals ostent(yRessopbe based bn e chemighmodifiggtinf @|rejroyifus by the
‘ ¢he ditidhT BB sd rakigses Itcptﬁe vifaReryerbpes rhig nogifid8BJould permit

e Gerar 6
185939 e e ) e

Gﬂ| [0h39]Sa| | e retdiffatent af9GBh. to[tafggﬁrjg £ ceseapiAgty refrovijusgs was
%{ W@Qﬁj 'b a’cedt heb&idar &ﬁaﬁlbtoﬁ retesira r éhvelsged protein and
here H'are a

enovi ral ector e o
vecadggingt § FR?ICUE{ éell:]/r:gaqpfqr\évgfq Lbsﬁ’ 'I('ﬂe anﬁl@omeS V\%%e%glélleﬁ 3’Sa etl’sl biotin

S ucon@sneheZbyousingcireptalidin ¢Ravx ge Aot 1989)e Mg Aptbogdiet aeangt paior
f or hét{}ﬁmp‘ét?bﬁ HScohBiek %@éd (Gl @labd Il Mitigonsh dieg dereertratedribe drdsetion

f o r of@w@rl%&g‘é\élﬁg ugell@@algb%ef%n?slgi(gr?agé ?ﬁt?}%gsevﬁtﬂ%g %E&r%pn@ QiFUs Mvitro
ade(Roui eadl., gesmeSuitable 18BYird Mooy INeliémLNlds LN cfﬂd &@'ZZX (see.

aboy&m e@alf’@@rﬁ@fﬁe?@(‘ﬁm@@%ﬂﬂr GeH)Or system is
retrovira

vect or Sste h as .i s
desi¥d8kd in §Y3Yy 0 grﬁlgnatﬁaq.?/@%&%% 1%84% is qbparvowrus
of widoodred be a ventahiyation pf edesbyjral siedss- gl £ WiAUiRHS virus (antibodies

ref grre ReEnt il %&Qkheﬁﬁ@hxfﬁnrp@bﬂlétﬂdﬁ)&ﬁat BsLnolbgrndibiedad any disease.
sin I -stra

viruses cnarac
abi Itiig §ls? d;laéﬁ?ﬁgie?st a dependoisis l}ecaugsl l%leré;l)hé fan tié/ d@[gbndent on the
i nf pebande obh helperbyrua sprhorseatisnayirus: Elve rsgr@WP?Safr?é'e PP?& 'ﬁ%?fed of
( Cof fibm aat2399kne DHREHapRItEddNBADNAs b @iglestrainley linear DNA that is

integrates into cel
o r etcees Gy o S gyl W PERRPES o R Bl 20

r eswd Z4sm in diaimeter Memzkaﬁmd@/rcqué“wﬂf‘é} gene sequences
in ﬁm 1 eci pi e ARLbNA |sadbgroklﬁ§tel§lel$7clelﬂl§h%6§ ®ng. Thm@ntains two open

retrovi genone CO tain e n
env 'e9H e fra@sﬂ@nq &r a@ (ﬁist?yd IEE( elell',]hg% §r§ tw%e osr %g}éer? lﬁ'ﬁ% AAV

and gefvvel @pand oamp dherep ene @ggefgt ;prgigqny resppns@]g(mre\ﬁelégpllcatxons
found . Hps E&? @Seeg remdohR ;9&8‘ in 06 €3, (R0 ATR Sormissa grshbpefl orairpin

. g o} e or
tp :? ﬁ{arll?%rr]e T@ﬁgatprn(ula%,g%oe%g ar& ‘t)] C%r}fy essgﬂ%r cxs;S X@ndoﬂ%]@s f th AAVf

and chidinogmus intgretibre Thierefore. gl O Ca"ﬂ’?@é’éeq: 8ﬁtaaYeﬁt°§ f”fﬂ?) ﬁ& viral
Pr onphi] sdd0shceH RARGES arﬁiaﬁﬁl@déﬁ Q@ theacrdsateef gbrss foredpliverye dhree

for Int %%Yge% r?a]r\]/ﬁ l)%e[n d%erntlfh AR pge;plg rg?\d(pg@fafcéd?dlng to their map

1990¥alp cons AR 'a Tetroviral
vector, a nucleic acid encoding one or nore
oligonucleotide or pol ynucl eoti de sequences of
interest is inserted into the viral



genone in the place of certain viral sequences to

produce a virus that is replication- defective. In
WOonRaEross4o4 pr oduce virions, a packagi ng cell | i ReT/US2004/008567

contai ning the gag, pol, and env genes but w thout

ot neion. TBM00RT g3 PR DeuD 1D FERICF Ll*’gtsgigé&ﬁﬁn one
a ﬁremsemnbmmm p48l raschices toosrpsitl pioteips AHemppet apdduyerse: 1 \%F h
42Lr ovi r ghy lstRo A36d %%ﬂdjé’lﬁerﬁﬁﬂ\w @estoiits safety. There is

ced into this cell Line
pr @dplgt’vplétcpraﬂlc?teq reé%ﬁrfﬁ?cb?msnt Ij?ot(oné/l VEI% t ﬁ%@gﬁwﬁ&@o AAV

aI |g@|W§ at&equbM\totm@nlse:rAAM Lll(ﬁWISp,h‘y\V ip ggt@ﬁb‘gpgfgﬁtanf) p%tgfﬁoalated
ta@?tﬁ A0e6¢hd RhRv lof @lal ddaig beusces lmintiesam@unehreactions to
S e cre

n N
Ru Y& Seed ;alxrg)tre%gtgrs%nq-gl}ﬁ%grg eégg%o%hr(ot 'e&?(leaﬁ?t |%Q1mato);y re _Iponse
e Btiger @EnbRITATaded eARE Sovebifararit Peét Patent Heedddid ?h‘%’H" is

COlelxgrfg,ésB/ ncoR)BFa'te‘a'?l@Je‘n}by%Q&@rﬁﬁt rated, and used for gene

trans Retroviral vectors are Q t
br d&8H¥ari et §Dtl’@f vicgl | yectogs Bg}é be %n\ﬁg)\yec? ,ars {)l@gs% yéttors in the

egrati on
st q}aésentmvpﬁttas $ar dire dedhGpuy Qfgnmlhf@mgﬁq}qt@'y mqleélflesnte &ihogtoef. Spec ors
(Pagk E] ro% vﬁlses sdcB 72 vactifd 3Bls (Ridiewsy, 1apRrampdr et al., 1988),

deS| | ow s fic targe
veds ylgjswa§ollloe&|@ﬁ?s1 nddbvg(?s VIru(sje%br‘g!ayg %tnpro éJ %E)En 'dﬁearlseveral

o chitfdctvat fetnres fforavarietsr wmmalsanbfg;e"ft IﬁFé'edfe?fé‘m 8%8 RidagivaY. of788:
h&ssl dateRn bealt tyeoyi ral envel ope. This

rmdé@%%?fgon could permt the specific infection of

hepat ocytes via sial oglycoprotein receptors. [0139] A

di ffer ent appleteai of ExpreasigaiVesigrsof reconbi nant

rety r uses WaSier BesteaNE@resorbr é inirh@riohoyliatdre anolecule (e.g.

anth’ |es agai nst a retroviral envel ope NRlust b

aga<i3|13|f!510C Oaa'é)pé@ﬁlcfrl gddtiend tt}eéa@éﬁ'f’o‘?mfﬁ@r ee L?)S(pr %Sﬁ Vektofhust be

ant gdnaséde mtorargell.cthipldeiveryi mayt be abtootlighed dip rYt?f@n é?]t"é '%Qratmy

usi nrgc gurese R #sfiing &py Pﬁwe@tor l vivo 01&8\9\)0 ad i ittiRgreatment of certain
an t‘? I'eS agal nst Tmj or hi st oco X]E)P

cl adiseape aﬁ@sm Ag gegofibeghphoyande RRE re aé| %tcatlhag %r at egg |¥v@?§/ Is via
i nf gettiod Whereftheanuwiaic iad is eoéapbulatedhin 8 eecpbinah virgh paticls ho se

Sur &323 anti g@r%g é%% é)JBr A0orPERlor AR HeeN ldélN&redj thto/ink Ic@l the nucleic

|( rFf 25@6 eeneqqm thexm'fe%rPgléctE@%? ‘E‘%:tér pol g}e°t'g? Cste?“‘é%"%%e may be
Thepositidhdd) anbSékpBs{cli oA Giffecent siew. lovaprtain @m%lmm{ the nuclelc acid

(R dngceg‘u’ﬁ? the 9o%§truc{_lﬁ{ama§tatﬂnﬂltey¥é¥éﬂclﬁiéathe 1RRdHe bStha cell. This

ggre\n/i@a;aﬁ%ﬂ mayt Qﬁ-;lR é"%vssggffcéocﬁt'%tﬂng Qi ?néaﬁlon V|a ﬂ&nc%gous recombination
( anideh® eipRBemaiticorpt gt intepr8SHHNod rankem, ngnmgﬁcéfﬁ location (gene

pop“' ate:n%mn& Ih%rtn??%nd"%fepgﬁgmﬂ)ddﬁﬂ@@ e riyicticBeasebe stably

| assi ovir a
r epma@@gn,e@nn the ‘ff@p"’én’i‘j é?ﬂara(% elpf,%%ma Se Sgnﬁcoé lﬂa‘%ﬁwe'nﬁcﬁ’elc acid

Vi I gSgmeptsChr &pisadiesioaricodes sedapnogs ﬁﬁlg@ry p@s peﬁ@‘} emzﬁlét%q?nce and

kiellr%h%%n %depﬁ\(’@éng ?)rf ’;‘éﬁ\{n 2y rﬂcﬁroﬁ@ﬁlob egth BB aosic ter ¢yzied How the

encgﬁg@sglgp gepsfrypt g d@}ﬁ\ﬁ %do Brcslp a&?n heR?Fgl hg\aﬁzéyh aclelc amd remams

for T’E(ﬁﬁendérﬁl&ah@dymlof iprassion eEtop@npieygd-24 nm i n di anet er
a and, HoBimeA &8 )the [0didd, thé@xhéddidbNactios may
app %f(l Trat ely Z@#@ﬂ%gagne

A\ ab i ke

two major genes in the AAV genone:. rep and cap. The
rep gene codes for proteins responsible for viral
replications,



whereas cap codes for capsid protein VP1-3. Each ITR

fornms a T-shaped hairpin structure. These term nal
woepEassoare the only essential cis conponent sPoOf/uSh®4/008567

AAV for chronosonal integration. Therefore, the AAV

can be used as a vector wt L ;

sedgepEed Weﬁ%\fgdh%ﬁﬁﬂ\ogspF‘Saté)aeéoﬁb?vﬁew%%]s 'QQIY oy chemicaly

gerpfesnefaalrzedeé callengmbraiier Ees is\pertigylarlyrappiselle ©r Héﬂﬁéer Bl but it

It ﬂ%ry' \l}\%d']g) lg%ﬂ%g.:ésg%z @C?’?b%ﬁa(ypé&l (ag8p sdécagsfilly injected
e
Tr aqqyerp?\/ﬁtx? BHAf'}tB 9 ﬁaécluﬁl@orspe al 4chQp%§tgz lntogﬁgr‘ z%n('g%ﬂlgen of

r efadpit @heinewboramice tieramttﬁﬂin@tﬁctﬂﬁ Yifeb ﬁ‘?%‘ZPG”b 2B e ifRgion:
¢ a@ngenpsﬂp%%' HShdf 8€P£|§H denldflstidoyteat kidect If8geritonedl lekBgn of

ﬁ?\slcalg:;mg{h;gph?tﬁ gFeélplt% ﬁolﬁsg‘nlld% resglgﬁ ih X%rré/ss?ﬂﬁ B tﬁé t?a?ﬁsf@b{@d des. It

rescue
me cié amiisimid thet D Egcoding d geRee Ir&@reﬁmﬁy@ﬁg bB H?“%?f&.es Ipgmiler
ger\'ﬁachn@rrh/ﬁ wf/@%'e&&gssttﬁb §ERbplobict T /-\AV Li kewi se, AAV i's
not at hogeni ¢ and not assoc| at
Thel© ﬁlé'ﬂovm Apother, %{T‘b‘i‘%f&ﬁnﬁ F g'ng |Bvent| es¥o|rr1ntr%ﬂ§rfnerqﬁgs gaﬁ'a@ed DNA
I e asxpiessish doostruvt imta ellg orag 'ﬂéﬂ]!ﬁ [@gtgzle(mmbgm@eqth glpléfn&}hgd depends
r o SV\ HO85it) Rt acBYSKE Dr’NA doét%di am’@td;ﬁcmes pDOgselociyChileing them

No. to @%E‘% ?Eglhlrg%%t?r%\;ﬁs @H‘? Frger cgl )? wntﬁgt}t |l9§ ﬁgrg (Igglbjgtsael 4 ll_" QB]BZ )rz-‘ rgeveral

by desfcer fonaeelerp0b43TR!I @rtinias h@Yer@Ien 9@’@{06‘?% QRgypugfpdevice felies on
enpl QY ﬁ‘%l@a}@e %%ﬁﬁﬂo%n&@t@téﬁrﬁewﬁaltdﬁ&ent pwigsheintturn provides the
i nvent| on e d v L Vral ted of
ol Bty &Xcq %@% Fg@@r eﬁh&\?"cr?pr(}]wﬂder | \L/'.,ggé ?r om” consisted o
VI rm&e@caﬁwmﬁ supstoree Byeh &S Wngstrn o BPUBRAARy, 1988; Coupar
Eb' 48] 1988)Selec o8 %Fda}»fé HE®So the Wer,GskMi] Erdsressciartidsuear pats and

\a”t tr mgepp\@eye‘eggf)rﬂg%ge lgrv/vgl { eP ];l qbQOS ?}élgﬁlﬁlet ?I 1991). This may
( Fr ieqaireasungical @8suri a geandissue pgg:glls tq:@lmaqfte @y érptervenlng tissue

198§etwé'emrtM\é h &id B targel%%@ﬂ |eD8)l vivetraatroént. E;qameQNAmncodmg a
VeCt ors E tr%ﬂy;pg r?g'lr"g%é lv;ts(ﬂ‘r gtﬁgot a&%ﬁl ﬁ o%ré?éd ﬁ‘e ;:fresent

addint/ermoral t herapeuti c protei n t he expressi on vect ors

m"SL Qﬂ del '|}4%ﬁ§gmﬂ>cmn%n?of@r%l dreseﬂ-thrh\ﬁantd)ﬁl the Buidjeidarid mddexule is
sh I n Vi u

for lnfr?délﬁ%q: Bp,ﬁarﬁat cg@a Sg h}:ros?]rgesmec? Q(e)cf %c? cy acxdoﬁa%gi%p ﬁﬁﬁs regard,

as imany Ipesdmessserbregents atsaral&nown l@l#@@&s@e §?fﬂ?%(§'a"y/£§a“ab'e and

des ﬁ“{ai/ p@Qu@r@@‘é‘ﬁwplo?&ﬁfoﬁﬁtﬁfd@&r‘g&ﬂnd&%&%ﬂ inforeciile intadells afdirgytarget.
is via I nf

ere the i Hicl
encpin s PRcRsl Al %&“’rﬁiﬂ?‘*“fg"?( Pk i gt vics
Onceudhhe esspr esipaestapdnst or $ras bldedec| i vé‘r'féd i"ntegnofpgies).
cel biofeBforasghbly@thafdtntine@ePe) fgethéravitd @sdatiatt cholesterol derivative

ol i gon cI eot d r ri
polsqu A Ngg é@&ﬁ&@ﬂoﬁﬁ]ﬁﬁ%ﬁﬂ&ﬁﬁarﬁfﬁé(nupﬁ chio dPe
cer (ROTMANGEH rerat.sJ. WMle Biok 42B31-835 {99 Bh QAFFAP R POTA
CO”%MI‘\*I@&ho@t\éronD[ﬂBﬁlﬂbBE iant agy mdee dPrbditctiont didipgeanerascapiulated

I ocﬁ't’??%?]a%\%ﬁ i ké%% X |t@etr1é'r€|g}:§j éﬂfg‘gﬂn%hfeeconblaggﬁfgﬂd an

( genecleieglidic e msin)abert it may be integrated in a
random non-specific |ocation (gene augnmentation). In
further and preferred enbodi nents, the nucleic acid
may be stably nmintained in the cell as a separate,
epi sonal segnent of DNA. Such nucleic acid



segnents or "episones" encode sequences sufficient to

permt maintenance and replication independent of or
wonosyossdon oni zati on with the host cell cycle. Powush®4/008567

expression construct is delivered to a-cell and where

in the cell-the nucleic acid remains is dependent on

the type of &serfdhe RESSPEIOVEIIBNp| oyed. [0146] In

cefpppdgp enbod r@(&iléd @bovehehd methotis Ging  ¢ompositiops edeserppd and

;F%gﬁ'ﬁg\%}/@ﬂ fiﬂqggné{al ‘E@Rﬁ hékv&ﬁm@@}?@s@ imn§ne Ty’&b&%@ﬁlrﬂdﬁ agdinst

or nm
PCEhd82631bh Ve8B o useh &1 6?9?@6"“8?%%9%855 Tﬁ\q is; a cﬁ%ggﬁ rgéllem
e %b&lﬂﬁa%da@ﬂh‘lﬁsw@h@ hhe}tﬂ]by sirgadolsyis ghe Gbsriingang yesponse against

per meabi i Aventiea! hdwaudrathlsydifficult
PR aaBP e o pE PNy G\ pegbl ihon RSy

appiétiar b tos 9YoROMEY NSNS °Pﬂ9%€r?§ﬁ§ °e %ﬁ‘"g%e(si%@zm
Clofp&hities nythb gkrRah@sby vpabry Ghatis, a dymeieAeter i pred st iRf!

I am Q AR Q&d‘ﬁ%’f&l tﬁ(@ﬁ’l@l%pédﬂ& ﬂwlebt)l&ﬁ) ok iter&qd kagetiier with

f "“8' 'ﬁl? hewbor n m ce c
r ep(T,D&:mlypgpfldaﬁ dT%r@?l&tlnp rﬁx@'ﬁsioa ﬁ)?%)brg (3/%%“&1 (?/A % Cfglll Edﬂace in
Re sdagfundid 9@ vetos-assdeiatedn sitigertsadsults it efigetive @pc specmc inhibition of
! nttbaﬁestrt grrtm%)d?%%s bﬁye %%étéarlo fhfe veQ&lBdémited antigens, such as viral coat

preci I'tated S, resu eSS
of nrhtelnfﬁ p@ﬁgﬁ&@@og@hg&torﬁ t ?t is, VenstFn% r\{frap pﬁiﬁ&rﬁs andd! €08 are

enC@(@fe@Qad&n gieneantd callnCE8 efiawsnthg |r§¢o§i§| ¢sdl te finkibitrthe p%sa immune

Lo har cﬁ I tﬁé'tNéPap%UtQ: 1% RHeRSMthltiegepe therapy vector.
[ onse
pr O&LP r Tﬁi er embodi ne
f or [00BHNnsT er rWijQUtrPeﬁ‘SlPéﬂ"th“@kBH%@'&’%‘E con?f‘e o &P& CD8 on
i Nt QrgeebdS cormars bmine ltarget pallstthe btdlinbloritsieel thenyeto qffﬂcg °n the host

gﬁ;\h od de\%?ndSThaplg dsNBs@Abd dbbYe, WRerPENEb@Fatifg CDB are contacted

m'croprojectiles ta Vi
al | wifti gt T g the cgllﬁ éfecd@wergplflat Wgﬁulgneé&ang'lg& by veto effect” or
cel cfasiibal dortis Mednk ihagbitithefs takietdeh taegowgregulate ggylﬁnmune response’
Several, th? ?a\(%ggél fiag trf%G%ﬂ?lh%{ @ che rrmhlb isrRcédsaly s itiastien or

beeRYEY
vgﬁtr@@@r af t§% ¥ei9 @f?% OB%’;E?{E%EE%&SY]& e }sﬁ'tgea ?tg%}'r meto effect is

whi Frléhsfe?reﬁ W dce traw hah@stiytvipeld nebipiuge ttfeme@@ffec‘ta ey batést, th5| abmty to

1990Q), | Ab2Q6l €le8 esrddrieyl upon the target
con& eed \%ﬁ{g %%ﬁ&éu o a e c

i cal % 8ts subst ances such as
tung@i't*%fﬂf‘dé?edg’élnareﬁsé geress iﬁ@ﬁeﬁ el ected organs
i ncliamdizng t heatdormly, sk invgntiemithderusecn eedupiag 18 NaPUNeLELONse to

igggeneiﬁ?féelw%eﬁleﬁﬁfaﬂd@soémﬁf QPg@t dells W iMduciy BRgeteteffet.. This results

sur @i @apow@gggtp@ apd dflﬁt@ﬂ to? ‘g gﬂg ttaﬁjt woé{l o{hgnq}trgg reﬁog?hzentge éarget

any cblntL%MBél,ltHnsgretults Bueducbrbfl!umeahmmegqj;ﬁorﬁﬂd the tar get

of giﬁ:ﬁ}h - O%n Yl \fgsskﬁ Q/@& tihe AEhNInvdANh gaumioakin gadwutiity in
ar

ar gene V ere
g ti IvitrobBuch I@C‘@P‘ﬁb?%tt@d‘sﬁﬁ/ a§ ﬁéesﬁ? %gﬁf‘ tlhe s%udweo'f U&qj cl@g}gnce and

[ 01$%JS|s{eﬂceC)é}&i ﬂrmmdthmwft assésshgef\q)¢f@®ghpf mﬁ%rﬁfl%wmvgrﬁlgg an

nucl el ¢ acl BGLAE ah SxprdsSibh Qé&lﬁeﬁefér@ﬁl@ atrédog®ihant expression
cel ||r§mu%e reispoBse S rﬁa pe r
t hi s/e¢tgrgggeglflcallmﬁlpal pr S%ﬁ% %:zcge\@w & ecgmg 3 agrgrzgggﬁci an'drét least
k n OVUﬂe lgéhetdﬂeocﬁifgtfor aa ingnwommEiatdra mppcugy a@r] hemployerin V’I‘fﬁy
2[@* #4& nel y ?nnplr/é) XSQ?& %Lclu'd@st R4 Clon lmﬁ’edntHCdlred:tOnjambud into the

intoce b
en‘oomgamemascai‘ﬁetftfhér BY é%*&ﬁtm‘?aﬁﬁéﬁtﬁeES‘l‘F‘\R,{l he 2 M3pgic acid may be
cationic lipid transfer vehicles such as
Li pof ectam ne or Lipofectin (Life Technol ogies),



di ol eoyl phosphati dyl et hanol am ne (DOPE) together with

a cationic cholesterol derivative (DC cholesterol),
WOl2004(083484 di ol eyl oxy) propyl]-N, N, N—trlnethylannﬁmhmﬂmwmm&n

chloride (DOTMA) (Si oud et al ., J. Bi ol .

242:831-835 (1991 nistered

DVROmINstedels %??fl”')? ,L{?BPTBﬁB Cat'@D{g%E ar?(et o et on_

of shitgmisdiyre- @mc apsuinaveskil inube @tcwlpepanigedti) a W?S

i N $ N8 Ahbes? dadnymobdeak hawwv%rvmnbaaurmmcﬂmmmrmuce the

l 3 l even
oo PeTrEeson R i Ryt g Wﬂ*éi‘;‘yﬁp““ Vj’l
I n\tlﬁmmghouﬂ tje(argel] Intgdugtiensdf thedugeje o@d prpﬁ@alr{%{hﬁ&ﬂ WH generally

COMPQRAI ik 'g%ger d.:%ﬁﬁét'vhﬁdth@%glls &fntab|oﬁﬁanhBmtesyﬂtelﬂ'ucna;ﬂmmlstratlon is
general utlllh% in preventing a host immune response
di resBEral "HgRpTeE

an expreSS|on vector for use, iral
i n [Qe36} t her &pypapic@aro EHPressioTh¥actorss sugh Cqﬁﬂrﬁyﬁmﬁlp%%l %#ﬁlovura
eNGADL el p‘i’ééem%ntﬁﬁ B e RE@RYreptanY 00 s nusbérlvbditrasts by

mune response .
:AC d@p\@p%totﬁ):sllstqqge% Q@lﬁ’t Vﬁlj\jllsé&r:: r?cgﬁr?é)% m&@g r’cl‘?"ams:qéﬂﬁ‘é?%bs nt or

di fifnpaitetit Duspassbtremarha@d@e@ﬁfoow,qhdféﬂ‘@ew”‘?%& PhEPREP g
of ny Ch@bﬁon@a%r%’ﬁorﬁ@“c?ﬂbm&otslhﬁgeﬁétbjmtde@%d pathogenic infections,
pol ype tli_&z t e gene therapy vector. That is, a

chi! E‘feB "i's used that includes a nucleic
seqo#bele encaiteny themsuti¢nt compestipes et MeBIOET [t &P f'caghf inhibit
i ntﬁlﬁﬁﬂun& ogRt BebimWMuhd re%léagseﬂoib yqRribed eis . coT;ifHadlng U.S. Patent

gﬁfgpgﬁgég?querng? %Fle (SiHClOSU{%(E%QNhYCB (?sD&&oq;?orﬁéh w}%fe%l:é herein in

Or - assocCli
ant itsgentistyr e3sher eeplications ¢fdies MetBodh#Y %W@%ﬁ't'ﬁ’f"t“ t%?'ﬁ?ef‘f '8¥f‘”"°”

of i Beafarh: b WEGieemRanse directed to the
vect or-associ ated antigens, such as vi raI coat

proteins present in adenoviral vectors. E% \AQ e
the viral prot@npesitioneamdtiethpds f%ﬂ‘fﬂ"@?é%’d'g pregtign %\c

el fo15H8 al 'é&%s%li&@ in Wee&'f fl GpheciateOthitninaryi suitttie ntetwts of

t r ea({nrq?f@ﬂ%rﬁ\sﬂﬁp%)qqgfpﬁegmgrréﬁ% p(rggrllc%ﬂg\// 49 Jdgl‘?ovtr{'q;e@tg Whil Gneans of

W t fabibitingoa mmdoe) tasdortsg ot the Qfeyent |1r{ver]t|§n fq]%@'mlalt( St for example,

eXPRESSIeANet0)l., ShBeN252 asgeds @edi)siationt ef sClon Rehie39(2), 302A
tar et cells th t h t £ 6 616-
1921} Resenfeld ﬁﬁi}ng"“ |R :;9?2 qH?@Q‘i) §erkﬁ’egségor'fl%gﬁnﬁﬁ s, 6,

aboos, (168h %@I%'ab'ﬁpﬁ@bsqlthrglgttaeorartharbaﬂ% a{B‘tt%cFa”(vjﬁ ed for
hos%drﬂ-lnlgt%tlbl’?‘ a bé}ﬁcu-lér Galtd %arabmvud@wnmagulnatee:dteoand kihorg eeffective
Accor di ng C O'%ori §

ﬁeafﬂathoﬁethé& ?l‘?{){i‘s?r r]olﬁe %Fgr%g%eu all){ a%l:éb‘fa%le alci&hO Torl Sse in

ar ge downr equl at e tnrs]galso
| m’radrexnlslemgdhg@tpresagaye\q@f artd(pé nleaqsgcgfnh@@pq; an ung respo
t hoygfyenikhén b h@sm& am@émew Inehe t, aetas saily avgieble. The choice of

|nduct|o transf v ter th
"t BN wglf be, H%cer{}'ler}e % ?%el gﬁnﬁ%%ﬁ&?ﬁg tu@%(dhto admmls er the

of | oxrossion veemATIGPF BERTEPT UG P HETRLARATTS AGAFRY: o
not ,iJ3ehd Gﬁeﬁtf@ﬁ p?«b@'ﬁ@s gtérambitionTdvadprising art empresbipn yqo;or gegoding an

redice o t e | e
P wu@&og atary c%(ﬂ?%? § c#duépogh e£l?rfaer &Q? rﬂ‘?rglgﬁ Gonbination with a

i ndtreexgens; in suitelle gﬁ'rl@’;@wjé@&j¢ 8¢ ao\fndmlety[c@ ig?})le k?a/rmula’uons for
Accoiding éénte;(ttbethb BYEBEH: inGéhtibri. A partictar,itie prestntinvegtianipeovides a

B elpbgroany o BFRSBhBEbrlaloie YRR Stgona coan

results in the down regulation and deletion of T
cells that woul d otherw se recogni ze the target cell
Li kewi se, this results in reduced hunoral imune
response.



[0153] An expression vector of the present invention
additionally has utility in vitro. Such a vector can

woeouassioas a research tool in the study of vi pa/us2004/008567
cl earance and perS|stence and in a nethod of

assessing the eff ca of cirg
| m’r‘ﬁfn@bﬁ g@bcﬂwé‘é‘d“{gﬁ' "g%ﬂ“‘f\t/ efB‘? elsscﬁé'gw\?%tr%f&g 7 preferred

pr eéretiodinleyitsa tiree @epTbIsivanyectx pfrlféf!?sl @9MPrisee c@ offansgene encoding a
S peﬁ“lé;abéﬁ% Mﬂleéhlé’ér TofteirPbf uﬁé*@éi (BUcﬁ %mﬁb@iﬁ&r@rcan futhee leomprise other

(0] rrses atr e
¥ or S PeREn B TGP Gl BELDEo A B oy (AR ssi
VI vagen{sOb5dg Khowry mvﬂ)e et | ngllqwlng mgtégds Wt e)chleﬁtétare merely
"%Ieﬁ: laFyocing'axreer?ﬁo W:—ﬂdllﬁﬂﬁbon i nt o the organ, via
r,

ot her erf.
aC| B188) be \/@r@‘ﬁﬁ'ﬂ‘%%ﬁ‘gﬁ f?’(ﬁ‘? pl@ﬁ%i/a 8?5'8@%7g°ng'gt%fe af liquid
ad rrkdmtnsmselsmﬂ dsrdnredfectse aaurit pf the campaupsk disgalver it dtupRh sugh as

th Ll Y6ine® 59 dfainge E‘E{Qmm ! c%hﬁﬂe%d sao"ﬁk‘tStcﬁ‘flfblﬁlét’s | yach Qoetainfng a

y S
g{jvérggeréﬁgxgegﬁ@ourmp A %l@%ﬁ? Qargglerbtf asesgC Ioﬁ%%n&l@f (c) suspensions in

del hivapyopridte iquidnsrdad)cwitabtli enesdsions.fjabletfprats camipcidesng ogmore of

t hela gL ﬁﬁ‘i{ol tcbﬁ'l%faré?lf &b‘t@'s@rdﬁ ﬁﬁ‘drdd;rystbmﬁe ckillaibsd, latkclap pelatin,
e nuc

O AL S ot Sl G AR ED SN
t 0 hite difer getcipients] cg@ra@tsamuyents( ebyifefing @g@}t@ap@fstenmg agents
Conb@gérva%éshﬂév@%gcé‘dehﬁ &d ﬂhhﬁna@bl%ct’hlly barhpasiyis tegdipients. Lozenge

adm nistration | c I
o i Dec P ey L TRy ekl o o
ade hagecardi, as welbapestiles ommising the Setive Nofadienttn 8hnet Rasgesuch as

usegdabii 5n6%keW¥mQIQnSn@bel§ dhd e ke Gdontelinibg,ais exslditign to the active
del i ver ] rnective , €.0., DNA encoding

g
a fbnﬁ@fj'?% S”F?]S’fc'pl'egééqs S sen?NoAr i npai r ed,
Di s¢aiS6F t hat Aaoml camuditibas esn fher madsc for tadmigisiratjpp via inhalation.

' lnCITHéLg aelfo%l f@%@i%? carCd Bl&ed mtcﬁpr&sunﬂé& laédeptable Propeliants, such
I oy #

g gepet |

pat ﬁ%ﬁ'&rﬁ?red‘f#ﬁf"g@ hﬁg%gropéqenglp?j;gn onfl t'fe\)(( ﬁr?%ycallémén be formulated
[ 0156phissecaticas tr wmp@esurlwnwe@arw%swgh as e ehigilizen or an
spegifiieal 'y inhibi t al oonmune and aut oi mune

responses is descri
Appl Q‘I@Q? i on qurpallathqa smk&e%rﬁ%rea%ra??dnlsrl'r&lr&eatlg)f% Wﬁée ??ueous and
i nconpaquabedisbiynic stérie isiectioniselitions whieh cpr eongaliy aniigxigants, buffers,

Q hgLci@RBkisC atd %&e@fhat FéﬁdéFBthé'l @dmaxaﬁbncleatqsrms inith dresbladd of the
pr esent | nvent

SEI mt%eq Hacpﬁgt arrlq aqu&%agg n{) %%S B é&ﬁtﬁgﬁggﬁ@ﬁat can include
Adnisnépebdirg aupnEx piubiistrerthivienin egenty, GEBHizeroPEd SRasPIAyes: The
in tf&?ﬁul@ﬁo‘ws Whh be FRREAE @t &hlttdbéﬁ ormimly d6del $ealel eonteihéredsich as

g];] ga@Wgﬁr;%r?dta\ﬁgl%, %ﬂ? g%lr) l?x]a]r ol nénaah Eeeo %E@&E&)%h@}ﬁdnyequmng

 mmenis hespdiwe obfhet Herlp g tCRIyCIoF ISEATRS WEHETa i ngiectons.
( Semmbddicl€ ¥AIS Gse. ERRAPOER0Us Bifectdn. soluf@isemd espsp2bsions can be

?iég%%greé{iéén%te‘g"edpo&de Braﬁ\%sr au% bglets%gsme’ kn?tp&rg\)lmus Qi%@t:rlbed

( 19 Ritioriy, lsnmosntogpq)qagblpmp'xquéylth the ‘Gi@f aG@getél 83‘35 such as
are eﬁ]\ﬁmf)}lrﬁ]blb%sesa%d wﬁbrtéamblgh biSREE tRvanulatioes rifetde cfan vaginal

b a oams, O
or ove Bkl 8 P eirial e el Brby LBy, 4 220 boms. o

t han anot her route. Pharnmaceutically acceptable
exci pients for use in



adm ni stering the expression vector and/or neans of

inhibiting an i nmune response also are well-known to
wohosi®ssoo are skilled in the art, and are PCT/US2004/008567

readily, avail abl e. The choice of excipient will be

det d t b t o dhefast nown
agﬁgﬁrﬁ‘;’nﬁ rg'i"aslt ?rﬁ]’@ %&'Q'd? é%dtét oﬁc’q@%%: '%J%Q-E%Ig? ospg{jrreans osfaﬁ:)e “

| Nl inehntmgaeampmmﬂme response. Accordingly, the
3 | NVeRhl Qe @arqwsfépea tQarC SFRA Siatticalarycompransin thg camfext
pr (9% z]seri;rg%”%'ﬁs%%‘ ‘g‘ Slgfgl"ﬁ‘g tt?e heraggﬂﬁg ?rgps‘a eaEthHtXrest source of

urthe
C onjgbttradnidon thainttorezpf trternamsw@éulatpw rapiesP BH PO gpployed.

angy & NekRq aneadﬁnﬁMt:Qﬁ‘w ahd ey paficufri sitabing drganiam Aein yrsated.

f n
pariaeHcroeiiy s anrepye Bh SREN, RSl @, o

C O rgaiesdviral oactoaepardisd tqghqmv%wj{?ﬂ) @S@’Fwe‘i’feb@t Sﬁfec&!mqugﬁ hs one
C%ﬁ%gzgj?&%q{ BDrécinb asireh affétt YW REH ARS8 340 He monitored usmg
P

004/ 008567 of fun f 4
t heqeéggl)engﬁamta powyn, 0 t?o%?%lgl&egfm the %ﬂn %rru%'{‘egk:? eJn@Q@ﬁr@ effect is

enbadieicrnit gansfan & @m?@ﬁsﬁuéwf%@f en bpmqwﬂg?d Qyoa}fﬁ'f'?tg gimeans,
U 3RGQHIZE b@tnr‘i‘c@cﬁlnﬂ&l B, al herbseued bifet KDJ. ,eellfehletloorofmompeqymptom
8{ h%sggc?ag%edf %N%ﬁg d %%ggp O%Idlﬁ]dno %Eon%@rn of .%E;'a% Eéﬂﬁpfréa'ﬁe%) or by

her ap eutic
pr opiieheecdfites E@@f?ffgd 818/ % rCO‘F"Pﬁwiﬁ‘BB%‘l‘}E) ioF 8 g)fpveésm%a/ fihin the host
as RIE J%ﬂ\@vme |p6!yinbr@s@bﬁam Tdeetidhp Nodivirngr 1Bettherd gwg‘mgzahons or

li ITV%SHB |ortﬁi%/§]to c{_e?ec}/th ’%%'Mc%ﬁé( h&ﬂ&i&l"@ro?uélr\b |ﬁ\ﬁ|uM@}bt analysis,

I ons sult f
adnamibedysagdiated detastiane A pg{lcu@flze@aﬁss?yﬁ d& Idatectspd?texfm .or rﬁ)olypep’ude

SuCkhcBdedasy HBé ftlﬁﬁafdrhéﬂ nagreieiatid,ofr inpested omiryel fefichasotugelg such

I( B) g%%%gnfhézge tﬁo s%%scng\@dta% Méaﬂ?all lﬁélus@kaé?ﬂ%rihﬁﬂ ri@hods to

SaC ets or et S n
pr esléttes sriepiticianlingtion wib e ?Fﬁ’éreﬁfctf’ |“{?e°”?'|‘?é¥ %‘3“% ﬁmsa" B tfls regard,
SOl jt dSoulbedHoBiAUh Fre résponseus penastito fhe itrpduction afm;ye@igf isugheas a
i qu‘l ggec%r in égrklcu?'ap LA Q?AngYn%mélcﬁ* QY vell I@E'v@&torféaﬁdmgcaaﬁeans of

i ncl'lf nmore o act ose, manni.t ol
st alﬂbhltlnq:)@'t mn@yngtrw@ﬁe ??Pé’?'aéiFQ%’}dQP |op lji%e dds oP i; Irl]JS admlnlstered
acagieasite gEdeBtdn) and thelgkmdticl adakeipl of ﬁ@we@tpr&g,wp@ as the transgene and

crogcar nel | %‘ nt BlsSonséBONEsi um st ear at e,
st edFi € ac Q@%%Itﬁg er e§<00| pients,

I
di | (@462E; buf Bereraly tag@ﬁwg eﬁﬁ‘ﬁi"% ttrézplsff(ﬁ c% tg% chtors of the present
Pr egREMBh, itV srefefable Wk abvgt Bigebdus 5, Oétm:bpph afrthgmtob@chrgmp {p the

;C{Tfl)r\?l%rlltlgr:)] ?%rapﬁ é}%fj Sc[,]ft cal to#o?%&ﬂ&?ed theREdTEn &@dﬁ)pﬁ)ﬁiﬁ‘@t’el ina@bérfoecells

avor, usy r.ose
a6 e wiaced e shn ety = g UL G B e
t he il LHovies foRgse dﬂ)(Bp’ftl entér each deigiowerndhis isuacety ggeneral guideline

gel & | H bﬁ ﬂcg mggr%i d%:hges ST §i1lgr“§ or |9@ér~°amoarﬂdastrhﬁghtlbb Ierranted in

cont 1t on to t \Y
A st S ) oA A e
Aer GgHiiting @hMiinakd assonsarif inbtee frem eof faorompei§on| coMPALNGo® Protein.

V| a bnh@l aguﬁ%ght to TRABR &n AGH PR Péspbide W{hatréc@ﬂﬁsmmnedhﬁ comprising

pressuri zed acceptabl e | ant
as qu; hﬁﬁ?ﬂ@ﬁ?t fFPru@faH}ﬁ’l?t \EQr “""E A5 ?ﬂ;g (fulle %}‘ vary %Mﬂmg on
| i keyvhethBie Yheatdtpositam: kseacfnmlmrbtatlre@om@leaﬂpmdw ?,*Eﬁﬁtﬁhéﬁf‘%e”t‘ca'

for non syr r | dfitvehce@ Sn | pharnacokinetics, drug
neblﬁomg%sﬁ&%? éarlndeag'{t?jor‘r%l ?ﬁ?ﬁeﬁ?%ﬁ%‘%] For nul at |pgns

suitable for parenteral adm nistration include aqueous
and non-aqueous, isotonic sterile injection

sol utions, which can contain anti-oxidants, buffers,



bacteriostats, and solutes that render the fornulation
isotonic wwth the blood of the intended recipient,

wanw4agswous and non-agueous steril e suspensi ORETHUSAI04/008567
can include suspending agents, solubilizers,

¥ glrd%,g?sg{o[q g ﬁlgog &a%Blisﬁ{) aéjmi arl% eé‘ﬁoun@n ganD R/Q’? eiFi Viﬁt Vit Spplidaens,

muldependiog @nsteelperdcmmebitwwert%rgetgfiieh th&smeaor\'ﬁrﬂyl vggch g vector is
V' QIlaﬁsfer?é‘ad dﬁ@ﬂskﬁ?&i i Geesht essilp chii eake-ahyi redessary adjustments in

of atcﬁ)édaéilfeéig the r?ergaﬁitias or}theep%HiculérrLg?atierm y the additi On

excl ent or exanp g wat e f :
f or[o168]ect i oAshough meemqugptginyenptpq has pegn (escribe With reference to

Eti %aémgﬁieht@ ;ﬁ%h@ékiiié@||dJﬂ1b('ﬂﬁSWIHlFéd:ogmmﬂm‘t81harrgss 0@ be

be re S ) 3 .
t akﬂi%ﬁg mﬁﬁtg dﬁ awtﬁ ut, \c}epoaﬁgpqi%rn the g Etnécﬂdes% pea&’Qh invention.

Addizth ontikel p;iieneuwmﬁ@f@rﬁﬂésm'@éf?fﬁ@‘%d’é"W? RereRearg ggpressly
of \AoHRlkdtny r@reRa¥BRer SWRly. as  enul si fyi ng bases or

wat er - sol ubl'e bases. Fornul ations suitable-for vagi na
adm ni stration can be presented as pessari e tanpons

cr fane4] gel s ExameledJhe Vetorkffecty DIESWHIHHVEGTORS

PCT/ US2Q04/ 0489 6de ofSHisid M@M
addition to the active i1ngredient, such carriers as

ar C%¥Bown in the art to be appropriate. [0161]

dosfe16&]mi ni stRérabthstsovean engiiepmsll fo PERFesP @lﬁ*l‘eéihi‘@?a’h"’h'ﬂﬂﬁﬁ CD8 -

in (%[l'lgﬁ o(notn%\lieﬁrfac@f FlbRBIafts %%nirarislébtecmwti@meV\pGMthSyplasmid or

erapeuti c. transgene, qf ,
vecitQMV”&FR?/ B'Psnt'ﬁén oy ST EPIop i?éﬂi n@gn r?tﬁaghllsaﬁ%ﬁ 3 f cmv
ol ip@ietiete édig ;ﬁ@im&nﬂiancm (@wipbasped , Whenhige @q](yaaiﬁftransfected

admi ni stratipn, arn bl AL SHE7RL/
bei flipéobielsg At gd wer ‘%Ség’ le l)ér?p%géﬁ% cuﬁtirgg%?aﬂglcqli SARSIB7BL/6;
cor L28Y eRgl the A is0.ctidin @pre@ﬂﬂig line sapspmiaed OFL mespanegsorAs depicted in

| nv%mresgﬁ) an%dﬁntﬁ)é/ Iﬁgcﬁtjioa OQX&&'ZT@%FBQEQE régprteé%inbr@ther the mouse or

ective a
t habunias b3 i~¢heinewmpi;t?'vmlwaf&6$:d fie "iﬂ’é%‘PP&gwieci‘ m%s" the
hoShqditibh bichbnGaRsfatedTbblasts did nolsafieg: T-igephorvié a@M@iwpolnrﬁdémon
known tq.thos h r E nsﬁe@@c& erfdefts also
d esio ; gﬁa%éiwrgcﬁwe inliuo fdn@tioﬁwagfl g {JI?% r?gd'hgirn iy p tD X
cel bemdBsicdted thatmwiies Ttyainh@éteﬁﬁqﬂ"’tt&‘@@ PAWiLY “\‘Fa'ili”@f‘;? go-chain.
meanﬁeref b G ngs@%odg Will R Qsefliiiméxa@ehing@etodedigned &p elinichigise.
%e g., alleviation of sone synptom associ ated

mnth the di sease, condition, disorder or syndrome

bei ng t r izadve Blnctien of EEpdines( isiaGellnf t he transferred

ge nﬁﬂ% codi ng 3¢ Qth%HﬁieedQK/he'tﬁeﬁ efgiieRASIe@Nfunttibhddnintthee animal.
hos ? usi ng the pol ynerase chain reegtion

Nor CHZAL (dJir2 by igtived fitwoivi@qtﬁtraaisfzfa?q g g¥press he CHEHEE YSTS igcted
ass ﬁ'ié) i?%[}ﬂ% ﬂf%‘g%ic n%i Calnﬁaﬂa% v ﬁije'ct@d mﬁ Borﬁﬁnlsﬁcte@f broblasts.

usi ana ySI' S,

det abrorels vpregRered Hir e 5 Bl MIBRiTE] KO MGy plres vir
ggl, ?—f iﬂ%{)leﬁp&mg gdl stp%lattd? Qells! s Siaé)%dcuitumb wene harvested
aC|

level or function due ﬁgﬁ n fi-H-2b

t r ansd mtyed fofriiieisebnitwetpivgegw@é@h/%ébe A feegeh il dndhslighoof anti-H-
al | i edsHSHs¥ewastdphplbtelytshgiress®d ih @ﬁiﬁlab that Isagi bee h firgected with CD8 -
specific application will be a
ski lchaitiepraspismfiproblagtst(Ripwe fb Q’Eib fe*i“ i”hgc?oi %en%wgsn @%p\é"'ﬂc
t haty Jergefrcfngﬁigﬁiﬁﬁe et n%uht@@Fesbd?isém thirdtpaaginek biAViBE malecules.

ector, such as a viral vector, in particular an
adenOViraI vector, as well as a vector encoding a
means of inhibiting an i nmune response, can vary
dependi ng on the dose of virus adm nistered, the site

of delivery, and the genetic nakeup of the vector as
wel | as the transgene and




t he means of inhibiting an i mune response. [0162] -
Cenerally, to ensure effective transfer of the vectors

wofhode3gpuesent invention, it is preferabl e tRrar/vabwuwnosse?
1 to about 5,000 copl es of the vector according to the

nvention be e r cell
|o nvgwséﬁﬂew?%n?%g%ﬁﬁﬂgfeweﬁrg? ?/ego ce?ls g;g gklg%l% @%@re@?e%‘?rqmune
Vi ewsgihsdshievigi sieiar foootentishalagivicalissng et ean:clagsigpl vgto pells could

evep, TR ef?erdett)et;&%@ veloh@lis. a® Wined wofispBagiieeddOcepd negatively
enter eac this ismerely a general

gui EEmynized a”"Wﬁ @ﬁ%“w"}?g& $e8¢ BT udes use of a
hi gfoas7pr | owewasitestad whether qopprgq;ﬁionkyé thea® P& rehalf intetfered with the

p_ar Fuf'lgtllfl)l %{fu@pﬁln}a?e%t'[’ s, FEi thi8 lirpbd?, fékgtef 82119 bxprddsivg €D8 a-chains

of iti
[ rrrmpfé t(ps&ip‘glhﬂggr sqspeqtllﬂllty H)elyﬁ'%Wr‘S H)\f acévaé%({:%@.s 'InV\% Ffrent T cell
corrpds;iu&hcn@ wrgXhobedi for, thess Istidies aberesetive iC&'L%ﬁmutaéPdu "hﬁu'%Pf and

COITB? e Ge %ep?%ﬁ g,n§ fic (ti'ﬁ_st e déﬁ&m 'F@@l@t5 \é‘?ééftsoéxpressmg the CD8 o~

gene. For exa
dos ensimuers dried gy rPYvP&P‘g}atH%i) ghilir Ctle{ﬁ T Wﬁ%tatwfe Pgttﬁ gnfigen-
COoMpQsiié T @8lsi $herd fdsbitsuggeatdd imat egimberndvatowasdhicro ditdqiere even
phar maceut | anhPen ng?ﬁ’cs il RB $esp<9{seg &0@Nsk AGeGBund in autoimmune

[ nté’ M RAP erences 1 n pharmacoki netics, drug
WO =50UseB83404 PCT/ US2004/ 008567  di sposi tion, and
metabolism Simlarly, ampunts can vary ininvitro

appl i cati ons, || type
tar get edbor t Yie VF é lls

transferred. One skllled t .
any [088kssar yVeif; ﬁ'@?‘i‘l‘ﬁht°§ iihﬁ 'iec!'%'l[ad aﬁ’é géfg\ﬁ f‘% QEOE‘B%%W A
nece@mambreaeﬁaénttvhaorpafehman Brans§ir Vaetor (OMAICPe)eB)s developed that:

,rAIe; ggrg tgg Png uby 85? o DLndif Vi s'eQBroblgs?s W‘)’ ) Bhesieddi Jaesl ln‘l’&cfeb with

rred e , persons skﬁé% :
in urteenmaoa/wdtq transfen yentos @XRFP\S&?d E'ﬁ%heg@% ofthe mpuse af &N on
for 'Eb@'%d ﬂﬁth%é a8 biirdiatite BelE ! bipgesEioORT tfeemepder CD8 arhain is
scope of the Inv nt|
bt e pafFL L e ot e, s o
ar e Bex et wittyloweneGisiepeyr(dataapt Byownef er ence in their
ent II-P% [ 01@144 %ﬁ@éﬂ% ehmaﬂ?@ mYatos Eifiestdd MCSTdRIbESs (H-2)

ot s B L - B S A e i v
Fl bmahkast sndvessedeingiteepesded of exp-25 ST t fQuRish ipfected

%13?099% ga& B%”ad@@d tnia%rrgerswnfaﬁﬁ@ anfi- HPPODTIRSERUMERE These

t md
p|r gnsqfquﬂlmeﬁtsmﬁa@pphgiﬁpﬁgggﬁll%n of ;3 vleﬁe C)rvect ra | nmte immune

dri wappréggionhe CW i nmedi ate early pr om)t or/ enhancer
(1n Lfnjgen) V%@Por‘i R HakBn cBBAEGiok Bﬁﬂé’*ﬁwbﬁﬁl vectors have been

fibro sts were added to m xed |

cul tRnedueed( BNE(B/ Adenayize Agspcipteds/rates gha at %B%g?jéd F‘%/ CPB, g-chain
CDB iraGd18den pﬁ?@D&e@S %iHag bédnri2mehyipted dmbtieETlirusas SRS @pression of
fi bS %I Clofle dhe ARl R&% @p\%tﬁectoh;eexﬁr‘égéﬂd SiRerCthe- Mbisé or the

BblesRT L Cexpr €85t ng et
‘ -chalumac@ﬁpla@h@lhyleélatﬁ the serapiete fnbibitipRyef g 'B‘H‘%‘f‘ g%é%ﬁ (see
contg@sd 7). the addition of non-transfected fibroblasts
‘ d| d not affect T-l hocyt.e [ ke QBctor: T
L dBRh oSS TRR B ek Cos Lot O T
a Cl'rﬁ'felrent bmsmerés(pgﬁ%m to @thg@ne whether mAdCD8 suppressed 1mmune



denonstrated that nouse T-1ynphocytes could be veto-ed
with the human CD8 a-chain. Therefore, the nouse

waounad lossdok| be useful in exam ning veto desi gnedTfise004/008567
clinical use. In vivo Function of Engineered Veto

Cells [0166 was determn h

f urEsRoBsREdT | L.t 0-¢ ﬂrsh@ipenm%g%wlg Eé ﬁ/%%)gﬁhtggtgé @ﬁ’h ¥&hRlent
fi bdoakd arsaﬁaertmamsﬁ@m eelo transéex p¢@@§r@rﬁ@nltened%°wﬁh?%ff°' vector
Werc,%di gjftﬁ@[ &qjactohlaésg ﬁ?tte&:( & thd e ODHE 8- cheﬁQI(IAdB@JaI) Seven days

re inj ected with no

fi b@f'ggbpr@glfrgzatlonsﬁ]eé%ﬁn@@'sl \gerg\/es?cgtﬁﬁe I‘V% ggle Cf;e fSflsgaren%ontsoof their
40 shyph cBmOdwératculnderc dthé mteserve ©F AdBgal uiruses fitrtshdays. Then the
C57BIIT rgs gv&eztpa}ve&% ahd! th‘éﬁ |ob ey 86 pl%tn’er'éw ﬁésoéva@latleb S AsAsfebnEtbd in

, were arvest gﬁed LmzmImm
abl rugurg 7tBCP|5?§@"EL319d(‘Q%’V‘BEW6° A U)a"teatﬁg f’mé@?‘i 'g"“

| ndpgbiqRlifivedttre ;Hss%hce &:Tﬂe MQEO0BLEMEDL COnpketretoptrast, T
suppr essed

ani e cted with CD8
- el PP%%%EFE’Q@."’W& bgﬂ‘ﬂ amﬁ‘ ls?%gd @reéﬂdrfﬁ I nhi bi tion
of P72} H 2b I¥ acetdnd st@a,swehtegthqi yh@lp%@]epqa @ulturerr- centgined functional
fr ogbé ht?ﬁ@ IV%%ﬁ&gethérh'fér'th V\%&s‘ d&@ﬁ\@@aﬁﬁf&ctéd)tatdet cls ELAT M-2).

l'ecul es.

PCTCUS2¢r0l/ o8B 7eveaterhs glecuét&rﬁ% IeFtﬁk‘z:llﬁteeg fe%mlce I‘HEISCt?% with Adpgal
engirery HATHEetiet exprinnbiuggester dak AYCRANIS ot Bddre| rmgrﬁs@s to the

r es ‘? ”g‘?%ha&ﬁge‘éf \égss h/rquxla?d’ Pé 8)83 %FXI?W&@@Q& o BRAiP IQ&/HV& it was

and SSi s coul Félneer gCDB
t 0 bessiblsha &UEDE Eileds to ingyce fnane[pipgeses é%g’r SECIRS ety
neggLd M&J Mnctané&@uﬁBfuﬁmv&‘ayt 6 datmigeasidceny read with the p-

t hese cel h A c%gsted whet her expression
of Pﬂ@t‘ﬁ%s’e% & At ?ﬂ"g YePEd with the function of
ful (0173t i vat Bl ekt thel VajdityFarihe iffsrepiu pqnelyeions; 5546 mice were

cel | 8¢ @é BE%%{h%h%d%D@fbaM@%al Mﬁﬁv@d B?st@ébnﬁ affusiohedith Adpgal
suscept | bl to lysis

ted
i { i Yo7 SEAA oYL IR RSP RY S eaY Po l calfes were
st Udé’cﬁﬂlsheﬁhﬂ De maetce weAdBEElS Toé remmnanga' celfs were/tested gmpe.r Iytic

gCt %é‘ﬁt g%a Q}g a?lntsé@tgg %dee? &f’% l('lﬁguréAﬁ)aqﬁféb@ trgsl e*d%sd: O @pgal

SSﬂ |nvver

ef f ie@lt@mwedawwmﬂoat Teeg setieasisayrauet figiaie %‘é‘}dgEB Injection,
bUt nr&tnoh’éﬁgé’tr}ﬁépgﬁd'é'd t& REFyal dn thit A€fghisprimaiig sienot eglukivaly induced

O PRI il B v

I'C | mmune resgo%1e |

SuC kx@smerie steorbly avdoests taititoriinie Ressibleclo REFFYER 2 g5he WRefaRy vira

Tra Q@Jtcﬁ Fab¥&6 hedativdiPintei @iz8 @G4indtirdaparisba Bivarda gelvist arriée loh dhese

[O Vet o function of the Adenoviral Transfer Vector
mﬁ replication-deficient vector Adenovira

Tr afefid] Vect mhibitipacltOB4] Therpheeyvies By¥etor Hqexarpng phelpr veto

the, f%%%(%cﬁ tﬁeh@éd"to il 8@ ifdubtion bf @s4+sT KyiRimEytes, tietfollowing
had been

I nf ec A
yecteﬁie”%‘ﬁrﬁ?'e §)ésge81 hvyaéh eft%t{/%’ed m%%%?@ c}éﬁ\'}e% K‘lﬁ%ﬂg’c gtlmulator were
on trdaajorlﬁed fnexprees @n fa&:ggpnem YHCiasa ] rﬁ@ec@@ (f—IS2E ) and the immune

expr, ﬁ‘rﬁﬁét@r@ C@fBO t ﬁ?esérg&ﬁ-@roﬁmn@-ﬂbl‘balaﬁts hen-irradigted folpmartvé {heir full

r educed e
cel |st|m\'nffx\t%r§ cag%:&:h weLe g%@gucegl th e?her I%ehlq'AgélS]BeBre g? Iq%jlg%arll (t)r;nsfer
( datvactasr@tancsdrwemgo un§eDsoBYICEY B/ siirse gellen A AsiBYS, g Qitures were

g@wﬁ’/ S dMySslirtbdebimfhaiGérescehteb) the \pessencadhil eclivated,
E/C(sz) anti - C57B1/ 6 (H-2b) M.GCs. After 5

days the cul tures were



harvested and tested for the presence of anti-H 2b

CTLs. M.Cs to which infected fibroblasts had been
wadamEds34e | onger contained anti- H 2b CTLs ( FPQuius2004/008567

12). These experinments established the ability of a

E/ 8?[ g&@%ﬁg fagéﬁ ;/_F-‘ 3&%&@%@3 dgﬂﬁ% t9gD§m\Ql/ralépf§?nds M&? ur}%éléétgcp C57Bl/6

Ad %@Mﬁ Ehd coneet oftis ndrmuier besal-trapsdudertatihulainl eris had high numbers
Ad ecﬁ g}.l)lﬁ*r'ﬁkmﬁo%%gﬂs a‘nec%ntgs{ Ulﬁﬁﬁes ttMncherﬁRd'CﬁB%SﬁQctéHJﬂlﬁﬁlaﬁ%ad

uced t
t hat?teem prisis e oaﬁlyrf%GE‘**Tdtm@eb‘%%&W‘ag Q?*Sﬂe‘geﬁ‘e?%sqodne% ottt
r esRRGHHBIed CDS' T hyaiphsyted\dehio aiiditdn thattayirgleeiodiagsfer vector could
expre [ t he-nouse or the human CD8 a-chain
30 eddp'tgtngp%@%p[ ete inhibition of the induction of
killer T cells (see Figure 7). [0171] Negative
| muni z aduiedd Miptdssibher theAciGlise 638 e homar GBS frehaineaften infectippgrith

di f erﬁr}(tamc\e/?é% I‘orl]st 0L s vvere set up to determ ne whet her

mA e WD 2004/ 083404 :

PCT/ US2 Giainio@sieyols: esponses in vivo. In the first
experi rrenlé 57BI /6 mce were infected wth. equival ent
doses of "{%Ker the mAdCD8 veto transfer vector or a

S| ni'a|1 o175 aden ck)l’(':&fﬁ'we?é)r%(fk%fed{&cﬁr fecteOfth MEADCDB at a multiplicity of

I"act d t
(Adlpf@%p)‘l %? Iggsgﬁm%tégz ‘Sng Bejavs mﬁ?@e elMga8 Tﬂ cfrt}édt&i cells were

ani ﬁ@ﬂ\}e‘éteﬂ\ﬁrﬁcﬁstﬁmrfbrftme:s&ldacei‘axmgdis@n(Délhe C@& g)p@\a@,w;théhecﬁntl -mouse
thelr

AdpGas cx\;ﬁl i ant ?yo(rilrcégt‘{\ﬁgl?ele%%ﬁ%?g (PHAm kti%npr fReoest of surface

L 6\& %can Beckton-
har meeqseeacawas meRshied g p If"F‘{“S‘PC?'B ai}\vﬁtﬁ‘i‘ ?eél 2 QTEAYS
evabfel}a,ts%ﬁi) (F,6§rede)p| cted in Figure 7, T cells

prn‘l‘nim%%egt \?\/Id t%l gor ous'%llstvg?r %}ge%kedh‘?rnvtﬁé%%y bf RFA E&es of

resence

t heB&b/gmige. pAog |c¢1§ rvgﬁrg Jrdecepwitha cgeqafagtos@%e Ce&meP%\rg Rdelnowral‘
cel Lhibl %(YtgrSGAGQacﬁf syitAa ddDsi 1 jacaiidndcig rof mdction efi 10&fpr Balays

te Eeg@tg@ﬁ dﬁ%d h\@)l\{il 'ﬁw%%ﬁ@c?ed%ef?s%er@ﬁar&e%&ﬁ %gd %lﬁécnﬁlr the surface

al ne uncti ona + Ls te Fag led
t heaxpfessiort bfder CRebi-Lhainwithghe gniienongmGal aﬁ?ﬁﬂé@f}tlggpytdg?réj)é ele
cel g fiFb4 Thé’b)genm)f surf&ELfﬁorewdhdé v Inyeakieed @Eiges 196).i In addition,

3 e { j.e. cells
E:llil ﬁulwlrag%gt%ml tga%lqs‘a\feal c%llg]espeers |ﬁ:{ledrc]i[ﬂb %@gg%‘ﬂg Marﬁﬂp&ﬁé )

AdChan itle stemee!l paoti were tieessigendsifisieptty (1 2)adenow ral
anti gens pOSSI bly due to the expression of the C

a- chai n. 'bI e t hagshidéE&inkai | Pd
to i nduce 2SO0 SO0t el i
AdCD8 wa -function ome und ed [
the mce only reaﬂ‘ “\’W Ee % he (3'3%821}‘1 ac?@%l dage
protein net found in mMAdCD8. [0173] To_test the
validity ofchMe differ enHemanpietici ons 138%7BI 165 cb
were injected once w thLmkdgeer mAdCD8 or Adpgal
followed by a second infusion with Adpgal after 7
days. Sevg ys later, gice saclyiji ced d
5-day spl ¢ el culturg‘g‘%’&%p@é&%st akg]fﬁ}shedql?g@tha
presence ¢f Adpgal. The respondl ng T ceI s were tegted
for their [IGBAc abilityTdowsheyteddpgde™ nf edfled

target cellls (Figure 8) lndeed _two |
Adpgal led to inpr oved i mmuni zati on. These studies
al so showed that after an AdCD8 injection,




m ce no | onger responded to Adpgal and that Adpgal

primarily, if not exclusively induced CTL responses
woOauwerods4«ot he adenoviral proteins common to bot RCT/US2004/008567

vectors. This set of experinents strongly suggests

that it will be possible to progice a gene therapy

viral vector able to negatively inmmunize agai nst

r esponse®dCHfar ds genes carried on these vectors.

[ oﬂiﬁk@l nhi b“ﬁ# ev¥ere mod idctdd TROGERY Ei6Sor e RIEDS isTidt known.

exa whet ranster vectors can be use df tt ) el
i nhilddiut of tth stobknebivgeri was uskd toraect X Wrpdls & Pelays- ¢ Hig infected cells

fol k%%d}wgrg%stﬁf%@r améﬁ‘?cﬁ‘lthe%ﬁﬁéc@ 'Ek[yk@é’sloﬁ%f @ablcbs hechain with the anti-

erive robl ast sti

tr ah@ﬁ%‘r‘h%atcba"eﬁ‘ﬂﬂb@@’sd'@ﬁt'ydﬁl?e&?ﬁe"ﬂ@a%.?(ﬁ/li%%ﬁ agep). ffhe.extent of
ol ggHatenorseshte Was rasedurbiien a fnvreseent adtivated cell gmng@jglgure 10).
These slowproliferating fibroblasts non-irradiated.to
preserve their full stinmulatory capacity, were
t r ansducggl-whded veiotVaebrst he mAdCD8 or t he Adpgal
transfer vectors and added to unsel ected C57B1/6 ,
spl gamspel | s. AM-based 4 vetay sectarhewerec (pradugeds ipep@aliel using 2
har L& z tﬂemmﬁr[éﬁfdnu PfdR6& EDB @-chains

o S A DR e Ao .
PCTHS 20/ TB0H 5% SN risasia sy BT oTeT g oLy g vruses
(Fi giAROCO3 and hAWASDE atrechackegbd imthe| HEIS 283 l@mr}gecell ne. The

Zgl( & s?f.n]m ?anlgyeg yl ¥rél:,f gfdheYMeF RridomARYCSY and hAAVCDS efficiently infected

uce
o5 obite TroblRBNIGH 3 £t O v exchelth BEnE R & ruman
mAdcb8 od-dhﬁnﬁﬂr&éeat/dzlym’ﬂ&t extest diddoredseme v@amsur@ﬂwrya fluoggscent

| j eves o -
co maFtP/WégB%] zer ZFI%\lﬁé ?%[getlteig ‘n?e(#estuq_djﬁsrﬁtestﬁé{di gﬁsl Is of CD8

ho
i n aolh ekwessiohatas seen mwihin \38t houisy %{Wéfr@’i‘s‘j%;"é B‘P Eo Ur\d'ﬂg Vs in
be l&&ﬁr@stﬁ@ﬁbs@ﬂbt&nﬁ# b3S e Theéythati &owed anoﬁcﬁes&wemgm)é expmession took
g}‘)]lc.l fsg\feé%?ay@l{? r&gch 5 ogﬁnf?anq Q@élpé’kﬁé&ﬁﬁlck 'ﬁnﬁx@ﬁlbt@&h)V\"Aﬁthtlonélb,&]mes

talnin
MAC GDB:AAY] 01T SPCOESFiPrajRsh 8 RSB HRUS REBEG oG ey 5P bgesed o
Wi t RyuspASCIRRm@e réspBites. idré, tliet syandbird MLGfreaedobwesased (Figure 6)
approximately 104 for 3 days in nodified | MDM The
infected cells vvere harvested and stln d for ti&lt S
surface expre e 2 a Inpipjfion Studies - Mixed, Lymphiocyte Clture
ant 'é CoBlegn GJEllaIWlaréllhbnvénmﬂiyfrmih Bt {H-2hloed GETRIG KH-2")
T rwéea Oceg ﬁusger]zsllong wgl)églﬁﬁgreg f TM&?@E/@ splfeedf'é?er I§§§t€ tRiated

uor es t act vat ed | ? %é%{?ffector
( FA@ﬁb 81900 BuldMartsri-CopiupKiraiats) 4e<F1Pg%ﬁ“éc g e" °F6 Gl
Mar rQw) GRld sultwes eodaahéev@mt ek fof aradiateel GHBLBySPIEEN fcelﬁdptgtpulator

D G LB el e Ao o o

Al
vectc@nta|(1¢;tj‘|_(w€12§al eqff SWWHFﬁg@%a)aﬁE%E%FT‘f"Eﬂ &I];' ﬁtr{ae}om¥c1n sulfate,
i nf e@hia@fcidf slifde,f DigIUBNTHRY S2-mershittestresoli momrsesentiabdamino acids

f(I;/DI\/% The | of rﬁi;&r%gatg%hé SodlBs %Icg@{)ﬁé@‘es neﬁl],f@@wlsm;awﬂads days of

a), sodiu
L epan o i Bag i B ey e emrety
Wi t hanfkeE@d foFle Dty @nlyseod578LBated fargebeals He2ibe was
nmeasured (Figure 10C). In addition,




it was determ ned that several cell types including

CD34+ bone marrow cells, i.e. cells wthin the stem
woebd4/ospol, were transduced efficiently (Tabl eP@Y/US2004/008567

[ _Marker Cell Type Positive Staining CDlla Leukocytes

29.3% 31. 5% CD34 H. ematopoletic,l 1 n
CD10180] Lynph@@?‘t’@%Oth%e/&l#g"P% x93 %(//i\%‘i?%as"s (HL‘Jd g e
nd {02044 RR3ARE WRCTZ, 05260 41 DUBEG Zultured, 4 10° Mﬁ%H were

[ Ol?ﬁlh%%%a?rha\ﬁe B?e mﬂ\q’&fe'dntvﬁp tiedicphs Wi makipliciyt &F n(itéctlon of

100l of its stock solution
m@pmswat?lWPﬁ?é&rzgaX? 105 cells for 3 days. The
infected cells were harvested and stained for the
surface expreSS| on of the CD8 a-chain with the anti -

B 06Y'E BIR ectlylabeled with FI-TC

Phar m_ngen The ext e ]
$rea[§1ﬁ1éd k 0 n) ety W?B’F%%‘i@?ﬂ? 8’55’1”1‘33& 5008 & ICP ana iéz]%?m%% fhe
( Firgtiber ot BJest ce)\is Baduialveefactuated gr ympipeyiey.  Foeye Biikctg cells

Vet gcﬂa@;osa YWRaIE wal ﬂ%ﬁ&tom‘eﬂ Qmél&blbtel THéSiumtperaof effectors per
Strat egene

A s per we
hurieel was, atrarﬁg\élg -?c%b% {{]%Psr?%rtlnaﬁgr% 33(01%8 Blr 1“%‘65 effém p il
s G effetieroatsdi al@ teraet loglls 5L (R Or M%Wa(h’c?e)r or P?ﬁ%("{ 2o per
Vi IS 6Rre Vﬁ@ta@@t@e%ﬂ%mﬂ&ﬁ Beqaaaﬂeag @\ﬁth |51|G>r (NreeClinbiate,

293 pac[<ag|n cell 1ine tem
of Ffpélprpglmem ﬁé(% tﬁrﬂg\\y gﬁaerhl %‘f IC A0 %ﬁoélﬁeQQMDM

i nfﬁ‘a‘fv&dne orepprexiimktely 6bdamt 80 toWCETeTgaftam tjle@pwgorpgrgtﬁd SCr was

| | j
| evels.d myrr?é&gkf 3?%88% m‘ @Eﬁe@tﬁgﬁt ogf ?ﬁgr SEFIaR o380 u

TodSUBEd on e RIRAGSELHSSt ale MO IR | G| YL
( Fi gk @rslBQ) col inclisator.Ntrasresrer, nige plotesi o ¢puatin hengfiuge. (Centra

| ev 5 i 1 36n
B et
convasasinoted fiotseaely el 414 1y aBeRER's CrTﬂgﬂf\A@i&mg& RGeS

AAVs ikt Y Rl r@&i&moeu Caaaicountdr (Beckmaalusiuaients)a\Gontre) cultipes pvere

i eease otal °'Cr
Z'dg{]e'lt |r'b\%{§{~}1t %Jf ctg?ceﬁs (W o ﬁﬁw EéfermPE HERRLRE &R Yelease. Total *'C

vecfors.re
our mgnr@patlgm intq tarpgl: ?fﬂ§ W@ﬁ ggterfrwgg i Wﬁllsd lnb\:gﬂ(iljl aeﬁi la{io%d(wlv) of
S UPHA&SS100 f(&@rﬁ@) wae sjististes for tHe effigctar bells.st andar d I\/LC

pr ofogﬁ on St Segnogmt o%ﬁ%&?ﬁ%lsﬁ@@kﬁn@ed an vitro

I nh ies -

Spl een ciel4 3(spegifis r¢iease eé‘lcégio‘f”fjé? / gtP%r(alﬁfsfd)%a%‘%@uzqg

C57BL/6 (H-2b) mce. Single cell suspensions were

pr epp¥PeRd X '¥he C57BL/ 6 spleen cells were irradiated

with 3,000 rad (Mark | Cesiumlrradiator). 4 x 106

Bal b/ c spleen cells (responder/effector «cells) were

cul t ur edTAcOQBiIRSFf MAIEDSB idvito 106 i rradi at ed C57BUG

spleen cells (stinmulator cells) per well in 24- \N%

pl afes4] TPP, Mixeswpmphosre ewituies iwere sehen (Bajpis anfBRTRI&) g 18 hese

t haEuI’tures MC57T fibroblasts were added (as indicated) that had been irradiated with
12,000 rad and had been infected with mAdCD8. After 5 days of culture, the cultures
were harvested and tested for their ability to lyse EL4 (H-2b) target cells at different

effector-to-target (E/T) ratios (see Figure 4).
[0185] As can be seen, even in the mixed lymphocyte culture, the cells

expressing CD8 inhibited the induction of lytic T lymphocytes.
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c) at least a first transcription and transl ati onal
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sel ected fromthe group consisting of henbgl obin-(3,
GATA2.bi ndihngifopredtairigrimmae rasponesedgainst aativenssienyesfoe a gene
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recombinant adeno-associated virus, and a recombinant herpes virus.



therapy delivery systemconprises: i) a first nucleic

acid encoding a CD8 a-chain operably |inked to nucleic
wachd/sswodi ng a transnmenbrane pol ypepti de; an#CTius2@4/008567
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gene of interest is selected fromthe group consisting
of henogl obi n-3, GATA-bi nding protein, d-

am noevul i nat e synt hase,

gl ucose- 6- phosphat e- dehydr ogenase, Coagul ati on Fact or
VI1l, Coagulation Factor X, cystic fibrosis
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The nethod according to claim 12, wherein said nucleic
acid encoding CD8 a-chain conprises the sequence set
forth in Figure 11 (SEQID NO ). 17. The nethod
according to claim 12, wherein said nucleic acid
encodi ng CD8 a-chain encodes a protein having a
sequence as set forth in Figure 10 (SEQ ID NO ).



