WD 2004/ 083404 PCT/ US2004/ 008567 GENE THERAPY VECTORS HAVI NG REDUCED
| MMUNOGENI CI TY CROSS- REFERENCE TO RELATED APPLI CATION(S) [001] This

appl i cat i wo mwoavsssod he benefit of provisional applicati ﬁgg Jofd/0085K4T0ET
601456, 378, filed March 19, 2003. FIELD OF THE | NVENTI ON Oﬂf ﬁ 'I/'%e pr esent

invention relates generally to the field of gene thera and nore
specifically, provi §§§'Em§65§"§ﬁﬁoﬁ%ﬁ’b¥'§ﬁﬁ W@Eilﬁﬁm TYhe

i mmunogeni city of gene therapy vectors. BACKGRCIJND OF THE INVENTI ON [ 003]
Gene delivery or gene theRO$BRERERENDECIO REIATEDRPPOICATIINEHe treat ment of
acquired and inherited di seases. An ever-expanding array of genes for which
abnormal  exprl@8Hi on i s Taissemplicatierd claimshthei henefithefe prodsipnal applicaiendsesielases are
bei ng cl oned afsphber gdRIBE BT, BIdd mafes 16Pbdd. ty to express such cloned genes in
hunmans will ultimately pernit the prevention and/or cure of many inportant
human di seases, diseases for whi EIELIEBEI:I'EIEIINV&I\E]I‘?(SIQDI es are elther i nadequat e
or non-existent. As an exanple, 1IN Vvivo expression of

chol esterol -1 qgphat| Ng GFDGRserdENERa ik BRU-ARNS Blnkalik e ! sl | cat | on

of HV, or of nor - su SSi n enes 1 n tients drarratl cally
i nprove treat Mg SR?F'ﬁ"%‘hé&FC’t"'da‘f @é*ﬁ%‘@ a”#‘\’f""’ﬂ?’fd’sé"éf&f’éi""g e prenegspidtyof [ 004]
Unf or t unat el y,gehotverdapy vecosne t herapy protocol s described to date have been
pl agued by a variety of problems, Including in particular the short period

of gene expression fromthe BW@OWO#HQEN@NT‘@NY to effectively
readm ni ster the same vector a second tinme, both of which are caused by the

host i mune rqam;]nse ag@eﬁé;&ehaéi&b Héitheraﬁs@ﬁlpﬂivﬁ&hg%étﬁbd&&&héﬂ%éinﬁ&ntﬁnd its
t herapeutic p

reg d ﬁrf{ld ease ee ! Qcotril oLl g e es?or h&ﬁa r?orr]m/ or
t herapeutic g % PRI ﬁaqﬁ At 38%8‘@ fEATH L g LN 2P RAne
response, nediexpregbionyis Wla@ywthdﬁ thregteging Ihgmars digedses gt b‘ﬂ)mrdh@dp%'ﬂ T cells,

whi ch  dr amat iigealidey. +Herabm@ tb Bﬂ)r@s@rsaérs&&,e@ger@ts .rgmeanemrmﬁtéw]pa‘nhmnet he
vectors. Moreover

d the CD4
TCelT s, furt halopItRh PEpTIER 2 paY TORRRILTAR CETPBo geRa L AUTaBY T of ocol <
by i nhi bi ti ng themapies are eithef inpdequate dnmori-existent. | AhamExampe, duvive expwessn of[ 005] For

exanmple, foll %mws@eranqumuﬁg géne.acaahéy mcfhasfeleetﬂegfmoam tha HerlieMtioh df HVEEL &,
ser ot ype- speci, fic anti P fope maj or

oY Pl aeee g WS GuBNR WAt BPS tRA e L
capsi d prot ei mearbdiseasd ¢llV, apdeancenrestectybly.t he adenovirus attaches itself to a

cel | and subsggggnt |y I@B@ﬁ&r@eﬁwﬁov@e%d genesth&sbyad?&bmdaeg&.baa?oaé?@ﬁb vabl e to
bl ock or "neutralize" reinfection (? || ny t he V\é) f2004/ 083404
PCT/ US2004/ 00 BeY7P lagued by a variety of prob ems includlng i partucular the short period of gene

expression from the vector and the inability to effectively readminister the same vector a
second time, both of which are caused by the host immune response against antigens
associated with the vector and its therapeutic payload. Tissues that have incorporated
the viral and/or therapeutic genes are initially aftacked by the host's celiuiar immune
response, mediated by CD8+ cytotoxic T cells as well as CD4+ helper T cells, which
dramatically limits the persistence of gene expression from the vectors. Moreover, the
host's humoral immune response mediated by the CD4+ T cells further limits the
effectiveness of current gene therapy protocols by inhibiting the successful
readministration of the same vector,

[005] For example, following an initial administration of an adenoviral vector,
serotype-specific antibodies are generated against epitopes of the major viral capsid
proteins, namely the penton, hexon and fiber. Given that such capsid proteins are the
means by which the adenovirus attaches itself to a cell and subsequently infects the cell,
such antibodies are then able to block or “neutralize” reinfection of a cell by the same

A-



serotype of adenovirus. This necessitates using a different serotype of
adenovirus in order to adm nister one or nore subsequent doses of exogenous
t her apeut i WODBJ/assworhe cont ext of gene therapy. |In addi

t herapeutic and viral gene products are expressed on thtgcﬁer;qsé@ﬁ @sesﬂ
maki ng them susceptible to cellular i mune responses. Thus, they are

rej ected and tseeotipe pépierogius e fThisorecessitatascusipg rredifaient spiptype oh@@a@\erus Bnd the

target organ %’rdért&éiidﬁnﬁ&)bnb@r 62 sl Qbnt ddSesof leRSgehdus MerdpaBiicONATRYE- I el at ed

obst acl es, ne th 06]
Accor di ngI y, er e e><4 apgl ef%lné%rﬁt neﬁgaﬁeupfl%né)%%? g%or e??ds %%

met hods of spe&?‘P'ﬁ'ﬁ&?Qlohyth? mebp@'$n@eklnmﬁﬁwesusé@a@ﬁé@§eiuhr BRURG respansest gene
tggr apy eXEr e, My \RS feftcted gndim%lerheﬁci&:reﬁmbﬂa& gshdehuersmb n¥GRAEIdQING thel ][1
aadition, t ere Xi sts nee rpve S n n or
e ni ot er i ng et Foele R i oy 5'E falFh e vifihe GRRIRIAAGRE |

obj ect of the mgeqsemgenmhemmntombs @Bé@‘?ﬂ‘ﬁh@&?q y inhibit both the cellular

and hunor al - rmw]e r S paR&Rdindl, rtﬁ&éeéiussgals!@ﬁrrcaﬁumbecgwgwet B@rf&p)!fféé%tors and
their therapeuti | ncr ease .exo

duct eb enou en ressi on
fromcells tr# '%ngc"?esﬁe‘ﬂiybléyu%’ﬂbk}’égc %‘ "ERAORARR YIRS gﬁﬁa'ﬁéL%% o Y TERATURE
[007] It is krexpmssidnaectors@ndicdils transipcted b\duch vdctosss h additionrthere existsTaoeeldl s (e. g.
iCtD§+TCI t|s|) r gggr ﬁ@ro%uome%asedndve&npoanm \lf%tsahghssltéaﬁg Bﬁ@ﬁlv&% één@'t ydE) %?ﬁggf
13 ol nes | el i oo & sl i oo deandndn oY bublBes Per od by o
CD8 nol ecul e e:zu@se@mlnhn]alnrtmurstresmmas directyed agdinstsech gené therafavestess andand
Mller, Sci enqlee.raﬁe%aaeﬂ%pra&%% brkORdrdby iT&Eask %ﬁd&eamggehér%s.oﬁm%a@s' on Is

bot h antlgen spe Iflﬁ’i %M—{P-restrlcted and results fromthe
uni di recti onal aP YE'EH'®6P ™t he veto cell by the responding CTL, but not

Vi ce versa. Ram"rensee at at, Eur. J. Immunol. 12.930-934 (1982); Fink at
al ., J. Exp. Med. 157:1415ULUMABI%:§)*'EEH%W€N§H§EBN%E J. | mmunol .

132' 668- 672 (1984) Veto activity has since been |linked to the presence of
the ODB a chailP®] ¥t Knowndeatineeachiely of MR cHPB Hrepicied 3ol (p9o £HPESTIan of CDB

| s del et ed andagesé atqdptesbaﬂwmemctnhe\am& raceDJéaiar’sidnal ropgeBsSEdell rebiptdpor at at

J. I munol . 145: -1652 990 ol. . :
2: 8856- 8879 ( f@@éi" Sl SPES 3 3'9“%' ""°‘i9r ¥ oforriino “p A8 H%%“l‘ia T8812-8515
(1989). [ 008]sofpliee vesosigeal may égii@serﬁhbw @éffemolmtwg@dseﬁ@y thestipulaton dij s

antigen-speci fego’ caumahm&b\éﬁd ﬂmérhwaéhc&Q5z€14124mmt($994?1vmtr@ﬁltlﬁg'hﬁﬁ@éi c T cell
responses. One such ot§g¥n | nvol ves t he

res tel 5¥er e COI’]{ ugat es
coval ently |i AR¥A egss'&fs'so At p8?1 19 andi o ] con'Harhy | i gands
that direct CBgidisectianabregeanition of theretopeslt iblitee tqapfgvémé@u But nOS@ee versgy. . U. S.
Patent Nos. 5,r2fhefsté. etOalf Ehr. 8.281m#7ﬂﬁbl51269253 985 G1982Y; trariknat &ry el Yexp.hMbd. | d-

o e TP -8 el e G P P e PR B R0
extracel | ul ar hdosimaerbeerd lxrtkhtbto@]@r@encezbf the CD8 o. chains, such that the veto function is
lost if expression of CD8 Is deleted and established when the CD8 « chain is expressed.
Hambor et al., J. Immunol. 145:1646-1652 (1990); Hambor. et al, Intern. Immunol.
2:8856-8879 (1990); Kaplan et al., Proc. Nafi. Acad. Sci. USA 86:8512-8515 (1989).
[008] Numerous strategies have been proposed to exploit this antigen-specific

suppressive pathway to eliminate unwanted cytotoxic T cell responses. One such
strategy involves the use of polypeptide conjugates covalently linking CD8 or a functional
“domain thereof to secondary ligands that direct CD8's veto activity to specific target cells.
See, e.g., U.S. Patent Nos. 5,242,687, 5,601,828 and 5,623,056. Alternatively, hybrid
antibody molecules have been investigated having a monoclonal antibody binding site
with specificity to MHC class | molecules linked to the extracellular domain of the CD8 o



WD 2004/ 083404 PCT/ US2004/ 008567 chain. Q at al.. J. txp. Mdo.
iua:roto-iaou k,aout. several shortcom ngs and have yet to find actual
clinical uwa310040834@09] Mre recently, W 02/102852 descr | nhi bition
of CTL using soluble C8a chain variants having anino aci &bﬁﬁﬁwﬁ?@gﬁ%ns

desi gned to i nnairasedt af Ui Bipt web.orosMriG-196) assyl .wSigrilticantly, it is taught
therein that ts@?erﬁrﬁo?@aﬁl s%eﬁa% {Ep{g%{‘éé“%ﬁc"ﬁé@ ut'lﬁpem fic for class | MHC

mol ecul es and are there expec y the response of CITL,
and further tHA@9c M ma@nﬂmr\/ﬂo\ﬂ?/flﬁ%& Hescribemtheriohihitipprof €31 veinggpbitteL8awi | | be

required in sichhtﬁtvbr%s Ha I\A%Iawriagacfatmﬁrcalomg'ﬁe@to (h&'f@aéé@ah#lityafor fmpg hunor al
I mmune responses gq l class Il-restricted T | s such T

CD4+
cells. to. pp.cass! log W'W“W@‘ﬁ@/ﬁﬁﬁ@@'ﬁ@f@ﬁ C‘Pﬁ% CBP“B%sé'ﬁPS PRventi on
|'s based on t tspecifisrfor iclasn g MHG ciseulys tifthbret therefoed expeetbl do tintihitdordyt tel by

targeted expresghn d?fcﬁL %Hﬁé‘?%a%&?ﬁﬁfnams%&\'o%%r ShifibhodSppfddive Gddhts

effectively and specifica I nhi b i nmmune response directed
agai nst ant i g@hRe ’ﬁglsrﬁ‘élnéft‘é%mvﬁ ‘f“f?"’g'ﬁ °§‘?’p?‘%§‘“§‘fs(ﬁw\?é’€'fuﬂﬂr and PR BNNet 5
exogenous geneaésponses s aMHC clas IivestlicteisT aiedunis s G+ ertls /dgpozi-z8 ed wit h t he
transfected target cell. The present invention Is also based on the
addi tional surprising discovery that the veto effect nediated by targeted

expression of CD8a can effectivy an ecifi y suppress r espondi ng
CD4+ T cells (MHC cl ass | I-reststM)OF T"Fﬁﬁg CD8+ T cells (M—IC class 1-

restricted), the regultin e atlonthat and
hunor al conpo Qﬂ)t] of ?ﬁeprﬁ%eg' f'jw ?SeeS;S’Bﬁ%e su&”‘?'@%?'&%ﬁ"’%é&] LQ] V%uch
vect or - associ &ffeat medieted dndaroeted b@resstnmpbirrmpoquula@ry mglecities| sush a3 CPRe met hods

and conpositi @as eHesmicdly BRE JpedRbIy PRSI myhoswmmngé ségp&ebl Cﬂre@t@@%ﬁiﬁ’stgene
t her apy protocols mune onses

b
oot oY P oot Bftshns desh ki APebiitodineof FRF ERBOERET sl bR, 1 ¢ e
vectors and psevelbes againg antigans @psocietsmwitt deshirangfected target| cehotToetpresent [ 011]

Accordingly, thentbh a5 Rb BRYERh A BERKLIISFprERGRAsEbIdnD fat ARd vétetdress for
specifically i epl biti host rrrrunegfr&)%gnses dj.rected agﬁ %r)st ex re55| ‘'on

vectors as iated l{yhtgrg@gpg%(preeﬁqq 3o gifestively £ VESHRRFESS wher ei n
t he vectors cossporiding CD4+MuellssfvitiCantdssl sestiisedcss vedii @ GDA¢ Ticells (BMIHC class i-

|t nunomodui abaieBPLEHS felifRAlefnBliof Yol fflchuarshl fufbieshporBhe! er ably o

CD8 pol ypepti de, nore prefer é/ hai n referably both
the extracel | §f B¢ haﬁdm't“l"%\en%e S'F?éteﬂéﬁ%{”ﬁﬁéu‘i?fveftﬂ'easéﬁﬁat%f’ eﬁa §.caPgen” the
nat ure of t he inbibitgde cThusobgoatiizitg thaSnethods amd bongiesitians desdribediberbih@nappar ent

i nadequaci es QJ;neFd‘EﬁcaQ%&g{ %enﬁ %\—H@b ﬁroto@éfgﬁy Hf\lbl%h@h@? %rﬂurgq%%sgg d above,

t he presence ansnenprane domal n or sui'tabl e
alternative tPEANSHESHA é?r‘@c'aﬁeéﬁi“&ﬁnﬁ that cureniy limi gquawesswrsfrthzde%%sszm
PCTI US2004/ 008adpfevent gene therapy from reaching its full potential.

[011] Accordingly, the present invention provides compositions and methods
for specifically inhibiting host immune responses directed against expression vectors as
well as the target cells transfected with such vectors, wherein the vectors comprise a
nucleic acid sequence encoding for an immunomodulatory molecule capable of eliciting a
veto effect, preferably a CD8 polypeptide, more preferably the CD8 a-~chain, and most
preferably both the extracellular and transmembrane domains of the CD8 a-chain. Given
the nature of the subject compositions and methods, as well as the apparent
-Inadequacies of the prior art soluble forms of CD8 a-chain described above, the presence
of the CD8 a-chain transmembrane domain or a suitable alternative tfansmembrane

region is deemed essential.



[012] In one aspect, the present Invention provides a nmethod for inhibiting
an inmmune response agai nst an expression vector, conprising contacting a
target celwo@bosogssoshost in vivo or ex vivo with an expr ctor
encoding all or a functional portion of a CD8 pol ypeptlg)?%h%?‘é"f‘ Pséﬁ'fy t he
CD8 a-chain, and nost preferably both the extracellular and transmenbrane
domai ns of th{g1€P8 a- chiaione aspeet; e present thveilién polideepinetied fos inhibitipg @ssed on

the surface of,fhe retsg&'gﬁtaga(ﬁ%k bn %%s%ﬁe@t@%’ c&?‘ﬁbn HH&P: cfirf‘gszpﬁ EeeRBAhISt the

expressi on vector an t ce | cCa ited. The
reconbi nant vERSt ’Bﬁ”voﬁfé’f\él‘f%‘ﬂfr&/a"f‘i}?rf??éqn vegS F%@ a&ir?é &F’C?PBF"é”H'BEIPft? onal
t ransgenes encosipdslg:ebtiuar ,&pﬁtablycthe COOE-Eas ami’mmb&tﬁxﬁbﬁﬁbdﬂf thé ettecelskr  As

descri bed and ex saggmgfgi)rg?e Ia?r%‘sg gt thehakllnuw aeln saa{]%Dﬁeﬂ)ogﬁaﬂde gonponent s

of the i mune®¥ I"Z1 ng corrp03| tions
of the presenequqse@lrm|ﬂmwsurf{a®1c8}heltafg¢sn@ltanéwhqgwlmmanm@@mae aoginstthe specific

i nhi bition of ggrdig&d vécmmn@ ther@.@epééﬂes @bee.%uﬁmhlaMI N eéed‘ntwrantaaes@pl at ed

antlgens IS pro | SI n cont ac tar et Ce the hOSt |n
SV oorS o * PirBeip Y e SRmBed P S0 bBE o fenal b BhEIES Shierinehertebind
encodi ng al | prteias bumgeguien af injetest. i Asrdessfibed mxwllﬁqﬁéptellrdéothmeém@mbl y a CD8

a- chai n, andar{m:%ﬁula‘?rc% n@hts Br thatnhnane%ssaﬁséa@ahﬂmamnamgtﬁerrﬂéwaeam ane
dormai ns of t in the CD8 pol ypeptide is expressed on the

surface of th%°"ip8?"é°é‘f°fct Pre%ﬁ‘?m cé‘reby the host | nmmune response to
vect or-associ @i8p ant i gemsothes aspyeet; afmetteb Ifor thendpedifid isftbition] & B4iost| immane ur t her

aspect the 'néé%é@mree{ee\ébgﬁs%v&mr—%?stoeagd wgeasnpbwuéw csrnﬁ.smswt&aﬁd on of a

t herapeutic transgene N rqonsm adm ni sterin st an
expressi on vetiase Eetgr?f)thé‘Pﬁcj{' ‘é{"%‘ﬁé‘l" Vﬁwgb‘i"lje"g@aﬂ%’h‘teéméff@gﬁ'ﬁ%af‘ ®%ncodi ng
all or a funsgdd avlaimgwrot la Guhclithalep oo ol EDCYPEdipestiee, peferasly altiDg cach@8 a- chai n,
and nost preferabl e.extra | ul a n r 3ne I ns of the
CD8 a- chai n, qdpes; Rre{%ﬁ C%@l the ef(t l%[ar anaa{rans@gmérar?e §°8f,?a nc? %aoe of a
host cell andchahewwyn ttheeCEPﬂmlynemﬂ%exnreésqsowsfée syfage of @P-t%fg%icféli anded

antigens is spesdolitedobtiminliY BédoRsh to b&tdﬁ@ﬁo@ﬁt’@@ﬁht@&l%tls sﬁeaﬁ’callyf .hmts.@@eut I G
transgene is %%Uded in the sane v

alternative € i ment d" 3 H'éhetﬁg’eﬁbﬁ'ewﬁb'@ t'PEi@”é(ﬁﬁs ?H‘éé%ﬁq fB B@[&V'PE "??ol ecul e
are encoded déxpressqraofat ibereptie fansgenevie ethosts compisioe sdministedngrte ragiost ant he

subj ect met ho&ﬁieﬁ%rp\)’é%%r c@rﬁﬁrsﬁ‘né% leeféfacidhs%q&éﬁ% anetihg %rtefné&ﬁrﬁ%eorl%y
I nhibiting both the cellular_ and hunora nponent s of host i nmune

response to ViEedtigral pEscef 2 &P W?@}\Qﬁ§ref?rﬁ*é¥ étﬁpa 9 ‘H@F‘ea%q ’HEFtth?ée"i‘?@'r si stence
01;] the ther apwﬁth@eitraamgem thaRsrhdhtbrdhe Sbmaitd 6} tr@ncam d-Bighin, WRereinitiei cOgr at | ?812{
t he expreSS|on vector seguen n ion.

In a further °syB%r’c'fj ° % %x res‘é‘i/eon é|R§r?u'1ir""rc ovP %St " EMJ‘ 5‘9@6‘)/ th?)ﬁg%(ﬁ'?@g%ﬁ on
vectors havi NQSROEWQQGICWFM‘F@@@GW'S WP@!'D’Whle%d e'Rp?f‘ég@PW%éﬁeor S

conprise non- théﬂa;fe%hc nu.eslg@aec 1saﬁé|@beeqna|hestsérﬁkg vesisredyt ihal tiys @my;rypﬁdeei ; acid
encodi ng for ﬂj‘FmF 8’3 éa{nb%cﬁrggqt.her AP Lﬁog 8ep§id Osn%qheqﬁerg?eutlg m?leculll rg 'en?coéleC' d

encodi ng for ransgene o
enbodi nent , thyesepiyeleagxpiession w@gﬁ%gé\ﬁ@ewsm@t h@?lntﬁaﬁuaﬁct method 'mproves

expression of the therapeutic transgene by inhibiting both the cellular and humoral

components of the host immune response to vector—aséociated antigens, thereby
increasing the persistence of the therapeutic transgene in the host, and enabling.
readministration of the expression vector for subsequent rounds of transgene expression.
[015] In a further aspect, the invention provides improved viral expression
vectors having reduced immunagenicity, wherein the expression vectors comprise non-
viral nucleic acid consisting essentlally of nucleic acid encoding for a CD8 polypeptide as
disclosed herein and nucleic acid encoding for at least one therapeutic transgene of
interest. In one embodiment, the therapeutic transgene is other than an



-4 WD 2004/ 083404 PCT/ US2004/ 008567 i nmmunonodul atory nol ecule. In preferred
enbodi nents, the CD8 pol ypeptide conprises all or a functional portion of

t he CD8 a-wbabewospyoef er ably, the functional portion of t chai n
conprises at |east the extracellular domain of the CD38 ag?ﬁgﬁﬁi%‘@ﬂ’ff@mre
preferably both the extracellular domain and the transnenbrane domain of the
CD8 a- chai n. ipynemaiulgtory retecilemin nisfrred Pribasimentsothe E0B glypaptids cdedrigedr  her ei n

are associ at ed otk thckdi® oo 16U aswafnaqsefaaﬁ?rtﬁaﬁmc&ng portbf? i ed wi ¢ hi
t he nenbrane or. coval entl %s or non-coval ent| bound her eto, after

transfection &P8indainfrgrises af least fhe eyiracalpiar HBFT‘@" akihe Q?@l"o‘f?a%?ﬂddf‘%’e
contenpl at ed beferabhebdieihe ieRtrdcBiitlad démairi &OHF® trardifemBizfle BoMainh eCweiCDBant

vectors, and Yhdi! olsdly naAARkRAlac r%&;&z PR d8 e AppkEs V!

vectors and the as non-v
phages, ||poswﬁ%@eéweettcﬁlésuriak%mewé@w@ ingpieg| withis b ngmprage ﬂr‘@f’%‘?’\")éd and

adenoviral  veeAdalcavanay bquhe theretos efter Iréhbektionlof th@tal"@éi ¢dpl e enbodi ments are
di scl osed, Stl‘y ot her rrp?'di nent s, of tthe %r esen i.nvention, W.| laldbecoma
apparent to t KOSE skil | BYEPIR PRSP BFIGT, poNieTR "T of§ ng>e JEre |

descri ption, vdspmbinanhenknarrecordingntivbees,i andMrelr(agi. wdenevitzb détrowirsl, adesfo- t he

I nvention. Asa¥dobibted Sirdl SRLtoACEhd ﬁqseké)raéew&w élﬁnbrﬁvu‘éﬁ )| Sacﬁgrlalnﬂégﬂldscat' ons in
vari ous obvi ou scope of

Uhe present | Rpor Brceren 6 i el fPlor O aeaffﬁﬁefeawa efigt 21 eelel ook on

are to be reguecthesimost piefdmgdt rative in nature and not restrictive. BRI EF

DESCRI-PTI ON Opp1¥yE Dmv%h@n&l%m%hiﬁenéar@%blﬁée% Q%thér é?x%bnfheﬂ& Bitd N and

nucl ei ¢ acid sequences from vari ou | ncl uded are accession
numbers for tRESSHHINVENtoR yifkpcame 1"6%]* ‘%F"G&e S'Q'RdB” Rt frop ke &ﬁ?‘ﬂﬁg acid and
nucl ei ¢ aci d dasgjiee ndsssriptiar, whieh shdved- by elescdbis Hustiativen embodiherds rof) toe

d t d
1020] FIG 3 e AaiFRRbi R Ren s el nfoRoqibte  Oficut TR 20 g >

spl een cel | sasPegipit %ﬂr with %P@Pﬁgmspﬁf%éfm éla"fvmdhsq?a? PhIthe iPERsem| imeption( o) |

medi um (U), oAcdordiglybthasitasvingsizhth d&iBiRd (dégcription rae ebe( Byarded dsuiiestrat{(vB)ln or i gi n.
Cultures were nd tested for their lytic ability towards

C57BL/ 6- der i vaﬁﬁ%é'?ﬁ"efp%@' S’ [021] FIG 4 depicts Balb/c (H2d) mi.ce that

were injected with control fibro nCD8-t r ansf ect ed
C57BUG- (H-2b) derived (0O aﬁ@'%F?gﬁ%fgggg%ﬁqw'% weeks ani mal s were
sacrificed, spleen cells were harvested, stinulated with C57BU6 (H 2b) (U

and 0) or CBA/ J (H2k) ( and A) spleen cells and tested for their lytic
ability on EIM8] HIgb) depictarfP8oy-chsin SotelRRnd MUy agid saguengest fpmyearioge| | s. -5

species. Also included are accession numbers for the noted sequences.

[019] FIGS. 2A-B depict the amino acid and nucleic acid sequences for the wild-type
CD8 a-chain, including a demarcation of the different domains of the protein for the
human and mouse

[020] FIG. 3 depicts Balb/c spleen cells that were stimulated with C57BL/6 spleen
cells, Cuitures were supplemented with normal fibroblasts (@), medium (R), or fibroblasts
with CD8 (A) of mouse (A) or human (B) origin. Cultures were harvested and tested for
their iytic ability towards C57BL/6-derived target cells.

[021] FIG. 4 depicts Balb/c (H-2d) mice that were injected with control fibroblasts (M
and A) or mCDB—transfected C57BLI6-(H-2b) derived (O and @) fibroblasts, After two
weeks animals were sacrifi ced, spleen cells were harvested, stimulated with C57BL/6 (H-
2b) (B and O) or CBA/J (H-2k) (@ and A) spleen cells and tested for their lytic ability on
EL4 (H-2b) (R and O) or S.AKR (H-2k) (@ and A) target cells.



WO 2004/ 083404 PCT/ US2004/ 008567 [022] FIG 5 depicts target cells (A or
C08-expressing targets (U that were tested for their susceptibility to

| ysis by aWomoezssime T cells (A) or by antigen-specific %‘J]',hs ﬁ 023]
FIG 6 depicts M.Cs (Balb/c anti-C57B/6) that were set uf QP YA¥0886Lence of
normal fibroblasts () and fibroblasts transduced with mAdCD8 (A, ) or HAJCD8
(B, ). No fi P24 &it.& depicts b erlls OALoriRAxpostina tpigsts (B) thaW%re |te,$teﬂc

atct It xl ty gf ;h&&l%ir%u&ﬂéeﬂﬂbﬁﬁ' to tyg éiisreaa.v@wy@q)@gsy #ﬂ?bnt@éQﬁCMF)det er {nhned
a e end o ur e icts i ni zati on wi an
adenovi r al vet[{%ﬁﬁ % ?ep (Bla{bgﬂkﬁgjigs)égafﬂ% LR | Wepr?ﬁ‘?f“?c{}ed Wi th

t he vectors i mg:nmmblmm an¢\f breblaSlsotra!hawd Bit madCRE(A, &) andiAdChA(BRiest ed and
cul tur efloizg] t Ef‘)GWo%%Bﬁ&s Q/faretahé‘edt%l emi;i cMirésSm). THR iymérmﬁty &ftndb a%ire%g gIBIUg i's
gi ven. e |ve ni za

mce were ond®d M%%Qéﬂgﬁer& ‘9% ﬁ'i""%tt‘m&%[ the(%?”rﬂﬁi” s treated as
in (A) were r¢924]mﬂm|7zmicm imhiuﬂlzhmgmhwtla'ém edenbvichyeto tréisieewedaymAdd&lD&ar t he
last injecti O%SaﬂJérﬁilic% weRd iﬁfect?i@\ﬁifii tﬁé @e?.grs ir?tglg tdQEéJe &@ref a}gespie%ré

cultured in the presence o ture S mere
tested for thavere hajpesied 2pd Pli“t’VddﬁthAdﬁgﬂice |°ﬁ‘ihéé‘f’%@' S'Sﬁiﬁg«érﬁéif‘é‘“?%ipb@@s*cel | s.
[026] FIG 9 depiicdiven3x108 C7Bl 16 spleen cells that were incubated with

1x106 (or no) [ of. cells,. transduced l, DOl C ter 4 days-the
cul tures were [%%I @#egat f‘%PICtsﬁ'Fgét'é?ié%mlﬂﬁﬁ °mﬁ”'m%‘i’rikggoq Q*éf‘%%@é mice were

i mrunof | uor esoeci:ecsmmupized?]v MiteBdBdeD AF mAthpﬂ clB3 Asimafsdreated gsrie $A)iware of nouse
and human CDB rﬂm ggﬁl gfterlsri;a F: br\g%)fsrhﬂiepﬁie%si fnfeﬁﬁ‘d?itanifﬁd’éjﬁere

constructs. A n Ct e asts Panel . | nf ecti on;
Panel 2: |nf e@@qﬂﬁwdmmdﬁhwm@%ceﬂsweneﬁﬂ'@&derathe@rqssﬂce wf&dppal. M%ﬁéﬁi%?ét s: Panel

1: Mock I nf ecloingips, céiiawaie té’sted'f&'ft%?rtlytieabiiﬂﬂi&fh\dﬁﬁﬂmed ngémda@ @ld:eﬂ"se| I's:  Balbc
ection wwth | ac eanow al Vector

unsel ected bo r.row

Chanes) - b8l 8tk 3k YAV sifemasls fyat pie et 610

Fi br ObI asts; Bémdtor cblis, Manddutenf ascdicated. Pdtach days the taltttdsorerevatatyzpd\Aay/- mCD8
Panel 3: Inf esi&%ewhﬁwééﬁébﬁwimni&%m@ etl depicts M.Cs (Balb/c

anti-C57BU6) were set uB I nt resence of these fibroblasts that had' been
cultured for 0% G IPADgepists %Uff%ﬁ?s?i‘ﬁ"@ﬁﬁ“tﬁ‘ndtfé‘?t@? @nd hupamEPR o-digiied to the

M.Cs. At the et imféctibm @it thlk tdiffleRAt viru§ ConBUTRE A. itfedtathgENg bMasATSFivketastsiet er mi-ned

on a fluoresc a C n [ FIG i1 vitro

I nhibition w ?Eﬁeﬁ %ocyg{rfiesﬁere\g/'ﬁae(':? ﬂlf%ﬁ&i?;\%f‘é% ant i 'g‘%?%%gé"g ﬁddgﬁ' ynphocyt e
cul ture ( M.C) FirepblagtsitRanpl; 15 Hagk Infectione Panieb ifection W'ﬂ’r'@é@f@e Gfinfectpdicgsect ed or
MAdCDB- i nf ect egibdvihstleiebahd azirew Coits2Pane( X) - Inféckibn Mt PR SARRNAVREIEVectBEASUr €d i N

L) o SRl B o 0, LR B BB AT, |
presence of AdLddoek-infrstions Sprsll 2 bfecwﬁé'!!ﬁ‘anAVmQD% Paral 3y Infegtion with pAAV- .
hCDS8.
[028] FIG 11 depicts MLCs (Balb/c anti-C57BL/6) were set up in the presence of these
fibroblasts that had been cultured for 0 or 5 hours after transduction before they were
added fo the MLCs. At the end of the cultures, the number of lymphoblasts was
determined on a fluorescence activated cell analyzer.
[029] FIG 12 depicts in vitro inhibition with veto transfer vector. A BALB/c anti-
C57BL/6 mixed lymphocyte culture (MLC) was established in the absence or presence of
uninfected or mAdCDB8-infected MC57 fibroblasts (H-2b) (X). CTL responses were
measured in EL4 (H-2b) target cells.
[030] FIG 13 depicts Balb/c mice that were immunized with AdLacZ or mAdCD8. Their
spleen cells were cultured in the presence of AdLacZ and tested for specific lytic activity
against AdLacZ-infected syngeneic P815 target ceils.



agai nst AdLacZ-infected syngenelc P815 target cells. -6 WO 2004/ 083404
PCT/ US2004/ 008567 [031] FIG 14 depicts (A) C57BU6 aninmals that were

I muni zedeaé& @ﬁ%@ﬁz (U or mAdCD8 (A). The lytic activity of their spleen
cells to 4 ei ¢ AdLacZ EL4 target cells was tesPetiusidd)/odyssch

animals were re-1mmni zed with AdLacZ prior to testing their lytic activity

agai nst AdLac f i sequence
of Henogl obi nfa:h? g@Sfdﬁéé g?BegﬁLc%i %A'ﬁﬁszlhﬁ% éﬁﬂ@‘g{%ggﬁngﬁ dE%% r]i%lp}ndl ng
protei n. [ OSMAEDE(AR Dapivie sclkiheo puspiber celidavasts BngmeroAdart Rkt o

synt hase. [ O3&fgebtells Wis fosted. cBFSuch anifEblveaeHintize®iith AdLacZ prior to testing

A ucose- 6- pho > 19 Depicts the nRNA sequence
of Qmthine cg’%g&ceacﬂﬁtpgg §@%§%mfect%c8§%taf tg 20 Depicts the nmRNA sequence

of a-L-idur on[Q§3]seFlG[1(§SEPICFIﬂ(§mNmu%\PsoftHwog*P@Mﬁsequence of
(i-glucosi daséa P]I'[ Fa9k dégﬁs%mgq%nt;@@féﬂ%"ﬁﬁ ueRGe of a-gal actosi dase.

DETAI LED DES I mmune responses di rected agai nst proteins

associ at ed wi £434] e'§<‘8’r1 @P%twwﬂ%‘aqﬁ%d Faipeuulipaie syPee-opnent of gene
t her apy t echn{038psFIGVB®epicts thetmRNARGlidhbasf @Wﬁﬁﬁsﬁhdﬁ-déhb@og’eﬁmonse

ly Ii h t dth
huror al compolil BF BrErre IR BT SR ALPe ot Rl e on of the sams
vector in | mi03&] ctigeeDepitts theimRNsseqidnee Fuelcidgreniddset he present | nvention
e oo oo RSl AT RO e B o, O o

I mmunonodul at et cell transfected with an
expr essi on vEEPbrFlé‘y@a@eetgts@@wﬁkﬁenwp@ﬁ@rgﬁ@d@wsw cells and CD8' T cells,
thereby effectively .and specifically Inhibiting both the hunoral and the

cel l ul ar components of the host DETANED®ESERFOT®E di rected agai nst
vect or-associ ated antigens. [041] Thus, the conpositions and nethods
descri bed herio4a] ar e cambliemaie redpansed ideadiddy agast Qvoteigs iassociated withd ex vi vo

gene therapy py %EQ&er%%EYJvaﬁgiég%%'tﬁégde%l@mheﬂ%fsdeﬁé e E%@c?rﬁ@e%fﬁé ; RRSI on

vector In a host ce expr essi apeut i c
transgene conf'@&FHEiar camPRRGts 9 8’3\7%%’?@? sevgeely (it thea‘?‘p@ﬁ%lm 9fi9gnas W@“tg"ﬂf'é’c essf ul
readm ni st r atwitin die tVeetos adngd eC thomorgle . @mporeent et othiei Respénsadesmplicatesl vect or

of the same @SJn%dé’t%‘ﬁén Sthé E'a‘?ne*\%{or ﬁ%rlpunel éamgagnteam% rﬁ@%ucc@%%“&f%%s' on

vectors are
i mmunonodul at RSP%?"HHV@B'GF e’*te%"r é’P'Er'ﬁE)I%"pﬂs'@ﬂ's"?j’éw&ébttfledéfo?Fé'P% 9Hradf er abl y
the CD8 a chammunnsdiuiatst miémiesueids\COBN A thrget celkiranafeeted Witredn exp@ssionn and t he

L ansrerbr ane,aTRredlos i, (B BBLTY o83 HECDSSF AINUELE) By Seduence

encodi ng for one o I'es 0
alternative ¥WpwarHmeit nsleijag 8‘?*6 “&(?H"&%laaﬁ ”QPeEQ“B'P% CRPRONPHH Of Hedostone of

whi ch encodesimimahe ieBgonse directed against vector-associated antigens.

[041] Thus, the compositions and methods described herein are capable of
dramatically improving in vivo and ex vivo gene therapy protocols by increasing the
persistence of an expression vector in a host cell and thereby improving expression of a
therapeutic transgene contained within the vector, as well as enabling the successful
readministration of the same vector (e.g., @ recombinant adenoviral vector of the same
serotype) to the host cell. In one embodiment, expression vectors are provided
comprising a nuclelc acid encoding for an immunomodulatory molecule, preferably a CD8
polypeptide, more preferably the CD8 o chain, and most preferably both the extraceliufar
domain and the transmembrane domain of the CD8 «-chain, as well as a nucleic acid
sequence encoding for one or more therapeutic molecules of interest. In an alternative
embodiment separate expression vectors are provided, one of which encodes for the
CD8 polypeptide and one of which encodes for the desired therapeutic molecule(s), for
co-administration to the host.



CD8 pol ypeptide and one of which encodes for the desired therapeutic

nol ecul e(s), for co-admnistration to the host. -7 WD 2004/ 083404 PC

T/ US2004/ 008b1m84/0439642] The present |Invention also provid t hod for

i nhi biting an i mmune response to an expression vector, ﬁf?@%?“é‘l??sﬂ a
reconbi nant vector, such as an adenoviral vector, an adeno-associated viral
vector, a herpl®42liral Videpasedsrinvantiorisepiovides a wethod for inhditipgiag im@uneont act i ng

a target cell pigoRsedf 8XRKSESIANVBE Lif pakiBeifdh hecofBhamNveclorMauBI B Al at or y
nol ecul e and one or .nore t sucp as in the

s her ageutllc ol icultes Rf i nt ef esttf '
context of in YUY SN PRI GRIPEAPH XiFak ¥ertor i NRRS IR EF LA BYRTRI i i ed
herein, the avwetioysomprisingidontectinglei toigel et with anirxpiessian Vasteneacodies fisrese
achi eved by thtﬁlﬁﬁﬁ&%%lﬁtownﬁﬁ&le%gd 8 Infbe l?ergpétﬁc ﬂ@k&lle&s&?ﬂﬁer&i,%ﬁ&%ef of the
expressi on ve r 1 , Ce na., concomtan LFoved, expr es on o
Chor apeutic. ¢ e sanen 8l ifin pnd foroers, Piieph s At bpd S GRS B e cessf ul
readm ni st r at i the aotigen-brecife indibitier tob thef st imomine mespppegashievadniey tipipreseft04 3]

Accordi ngly, thRnihesehts éw%érgaerwrp%é&e%f fHRMBpREdidoRstor Rkndebingds  for
gene therapy wherei.n the c i nst

[ | h | -
T e - oY < Rt oSt e min ST et R (oS P FoPERP L e Mh  hed or
di ni ni shed. Gasevelibs successihigegsiminisationiofithe sareoyecios foreantiwingcbet@thenemhods  and
conposi tions fraa3yr educi nGcPfingll, HeredahiNventtl fovidel | inBEsitBRILRY mbHaRT al

| mrune responses "agai nst an ,exlﬁ)r essl on vector, gene erapy vector, target
cel | or progery $pe tefapy ybereindhg cqliuiprarnd dumogat iMMiking &55R0NSAR AEANS! IWESr. [ 044]
"in vivo gene dskelatdwith tedeheé thenapy detivegevedicle laer @abplshedioradiminisiead@ehetatly,
enconpass al | ' t, t i atl i fd of what
lp@ﬁ“&senﬂé\fefle is @fdthel &brﬁé;}f?otdﬁaﬁd &H#:Qégtr%aé‘%ﬁre'&l?&}(d; c{rlﬁfi\%duéﬂfﬁﬁe

is conmonly ktr_lovvn an erred to ose of ordinary s Int art as
"gene t her apy "ot ¢elYIRfgRPr dumorg| INuRB JPSPEREeE Fainst [an4gPression ¥Sair et on
vector" i s neadmdrapyvgctaretaiged cell bigirogdey ofaadryet odll isfecietWithi a0gene thdrapy Gectar.t ar get
cell. Expressi vectors I M (VA ' LAl s and
non- viral ve(!?%hrls. By vlf'rc‘gldl3 €e§8%§§}§6y?sakér{rean¥{réj§g?é %tg%p% %nl%t"gtéﬁ{egquenovi ral
vectors, adeh@ncarpsscylnasldproeast #dduture yeragensiaad medifqatpns of waatds semmenlyvect or s,
and the |ike. kBywringna-raferad to B Hod &F ordirarylsRi i the bR as1igdne/ Betapy” Snclutimgesd DNA,
naked DNA couQ)ivgg F;“&gahgjwfferent carriers, or associated with |iposones or
other lipid preparation. Generally, expression vectors are reconbinant,

al t hough in sd®blenbodi Belrxeresdianrveetsrh isphaaniang Metidlgior dativaty ofra sk acidbl at i on,
e.g. biolistigoh@fdthcellaspreddich V6e8M cah BE YerRFlly BiOHed RicSk 8l Veibhs 2R RSP nant

vectors for use herein are plasm d vectqrs, as, [l .as viral vectors
Sol oot od 11 omVEseeg BBy Vg Bel T regr ot mat o apSipul ypctors ees-
adeno- associ atasepcialed abctrs cetoviral vecknes, fotivirglivectbrs and therlike aByinar-virglvedwrs r al
vector. |n sonemRERtshRN Vectdd, inaked DUA. fkedTDINAEHupEd 1t diféRAT 8drders, @Rd 1 N

ticul d | t t . t the c .g., th
Pexon pr of oi n SBTPoek WA BRSO P4 ShEp TLHeREg O CPURIE croh AL PR i (-

met hods known récambihant.aalthough in some embodiments, for example when liposomes or cell

ablation, e.g. biolistic techniques, are used, they are not. Preferred recombinant vectors
for use herein are plasmid vectors as well as viral vectors selected from the group
consisting of an adenoviral vector, an adeno-associated viral vector, a herpes viral vector
and a retroviral vector. In some embodiments utilizing recombinant viral vectors, and in
particular adenoviral vectors, the immunogenicity of the capsid, e.g., the hexon protein of
an adenoviral capsid, may be reduced in accordance with methods known in the art,
although such modifications are no longer a necessity in view of the improvements
detailed herein. ’



al t hough such nodifications are no |l onger a necessity in view of the
| nprovenents detailed herein. -8 W 2004/083404 PCT/ US2004/ 008567 [046] By

"gene t herwWp\2o0oi88408ry vehicle" is meant a conposition i '
expression vector as descri bed above, including but not %@é@ﬂp@%?ral

vectors and non- viral vectors. [047] By "inhibiting" is meant the direct or
i ndi rect, partP48] or coBpleene therapy ey iveliclalrisimeant R Owesiion ingfudiag ap nnat e or
acqui red i MURLpreéRBHAYBAEG as\WBSIB&S abord, Indludifig but BotJimited BUKrBIOKEErsI28E€ hoh-t ment ) or
hunoral, to v%;gl%c-toqgsoci ated antigens and/or to target cell-specific
antigens. Vector-associ ated antigens include, e.g., antigens derived from

t he nucl ei ¢ ad@4¥lcar ri eBy oinhibiting: | ippeeapt: the. ditect ar insireat. partialedrneompleth. t he | i ke)

as well as aihib@ismandler redRbor! ot @M iRt & facqMBE fnrhithe Fespdadel ¥hétdr caifulayi r al
nucl ei ¢ aci ds andle%ot ei ns a

d/ h g . q.
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nmeant the inhifi ducRiz ffd ¢ATEH e chRPONSE Vil éREC pRRing Tk NAd lidN s §eMSs such as
vector- associ al i on whi ch

ted antigens, as opposed,t ner.al | ne | nhi bi t.
S hot ant gofnss: AP AR s GHRORE shaBERR! il et RIS 0
cel | ul ar and/ end/éruanyr tierapéulimiraasgepesp (g emanomaliee tnyelein saciga i andier psatrinsyens,
conbi ned W t hjRMb&ANER v&dtorl N Vi VO | mmune conpetence to other foreign -
antigens, wou enonstrafe specific immupe, inhibitjopn of vector-associated
anti gens. [04@148% " hép?ggﬁawg'ée"nri"@t'c’ﬁr @ aRtgRT-sPegific Jmung | gbﬁlﬁ? rgd i mmune
resporise, suckmeas the gbibltion af ingnuni urespoades idirenieticagagspaniigens $U0b @k vBstor-

"contacting” bssoBReR anfdAd, NsSdrpbdello tdferdl SRRuL FhBRYN SRR 85 AbtOhtigaheCt or to
the cell in such_a manner and | n such an anoun S to effegc& ml cal
t pellulzr ppgly

contact bet weREFE-h el Yo dYovavaffoeXxa@ple. therabsgnge \wh &t Bht viral
particle, desimraineyrespoate Bcvetlnbssbdateddntigafise combinedoitt leeideret lof iy vivhie vi r al

vector s ef f Ghid Qihpsirld RN CBHeign GRS would abibhlid pedfRCiund S 0L her

C
than a reconbinant viral particle, Such as a nonencapsu a?égﬁ viral nucleic
aci d or ot her MAlgliensfvecteragsocgiedpplioBlS; i nfection of the cell by the nucleic
acid is effeciemd] [ 051]BBurtinine orRbgasd” Nig" prefrably emdari earh yacquigd NB@AGe KNown t o

t hose skill edrﬁjts %?F&Qﬁchaafsta’ceﬁ{l}goﬂﬁjgn%gl M"Q%\X‘ﬁ"ﬁe' by whi ch the apparent

touchi ng or nu tangency “the vector Wththe target cell can be
effected. Opt [@hI |y, Bk "oppleetivg” issmeant administedinte Hevanal thergryc expressiemn be
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bi speci fi c or ataghmend preand infection of the cell by the viral vector is effected by such physical

contact. [If the viral vector is other than a recombinant viral particle, such as a

nonencapsulated viral nucleic acid or other nucleic acid, desirably, Infection of the cell by

the nuclelc acid is effected.

[051] Such “contacting” can be done by any means known to those skilled in

the art, and described herein, by which the apparent touching or mutual tangency of the

vector with the target cell can be effected. Optionally, the vector, such as an adenoviral

vector, can be further complexed with a bispecific or multispecific molecule (e.g., an

antibody or fragment thereof), in which case “contacting” involves the apparent touching

or mutual tangency of the complex of the vector and the bispecific or multispecific

molecule with the target cell. For example, the vector and the bispecific (multispecific)

molecule can be covalently joined, e.g., by chemical means known to those skilled in the

ant, or other means. Preferably, the vector and the bispecific (muitispecific) molecule can

be linked by means of noncovalent interactions (e.g., ionic bonds, hydrogen bonds, Van
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[ 053] Mor eovediseastie eghethapengt pic agePA cennodinge the icystic efibfasist transmembrateevel of

RNA,  for |nsEﬁ@E@anc@)&g@l%ﬂq'trfégreatﬂleﬁ\rb?by%%?osﬁessage or ribozyme, an SIRNA
as i s known IEF?L e art, an alternative RNA splice acceptot or donor,
c b b
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a protei n t hator nbthet by er’rcedlhgmebntueénsems&ags bnonrbon;fme ameiRNarasgemwnwrt hin the

cell (i. E'aR, é?ﬁé?fém??ﬁériﬂ@éédﬂ& éc%e&?&r%ﬂ%%r Caop%tb %a‘?‘élfféc% lgusle al |

steps fromlnltlatlon transcr.i ption 1H% ﬁ‘p uction o Qrocessed
protein), pePREESENT SHnbp! @F?M‘at"ﬂ)ﬂ HFsProtsly BATEES My ‘sye! &f F’&’F‘??H' T e of nRNA
accunul at i on, ather gdneanitbit ihercelbfi.e riidie penaresession |moﬂdurcoasndﬂmlngmclude

post transcr | B baRAlrof SRk of Handoih thBLAFRRHRACE, dipkdpEEbRIGAT aspect s

of the present |nven I on, pressi on vect or ptio nprlses one or

more transgenk®¥ @ﬁc’i‘f’(‘,ﬂ"ﬁg’“lehg?’%&ﬁre?!tmid'at'%ﬁ'éé'lﬂr%’s’aﬁ“ RN %‘s‘t‘m%{P BRPWi t h t he
CD8 pol ypept i alteradesmfnnm@drdnqroal #nd/obk sfeageia prbnsclmyndD&gtjlamt ed by t he

present i nvenggean i ncl U‘Eea[ oot Wc«?v?flh qafeljrédn%%?% s ?thcp ?e‘é@nkt menﬁ’o%) %y stls

di seases such Phen enyl al ne- enase
fibrosis (cy@wre@swn muogt'%@wmam@nwgmos& 6@'}596&9!5 rﬁ“mﬁfi'\ﬁéhefape“f'c
car anyi t r ansf golacms e fnterést RNy (W Bk ,CD8 polypeptide described herein. Diseases that

may be treated by the present invention include, but are not limited to, prevalent genetic
diseases such as Phenylketonuria (phenylalanine-L-monooxygenase), cystic fibrosis
(cystic fibrosls conductance regulator), omithine caramyitransferase deficiency (OTC),
hemophilias (Factor Xi-deficiency, Factor Vlil-deficiency), Tay-Sachs (N-acetyl-
hexosaminidase A) and other lipid storage diseases, etc. In addition, the gene encoding
erythropoietin (EPO) can used. EPO is a glycoprotein hormone produced in fetal liver
and adult kidney which acts ‘'on progenitor cells in the bone marrow and other
hematopoietic tissue to stimulate the formation of red blood cells. Genes encoding
human and other mammalian EPO have been cloned, sequenced and expressed, and
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henophi | i as (Factor Xl -deficiency, Factor VIII-deficiency), Tay-Sachs
(N-acetyl - hexosam nidase A) and other |ipid storage diseases, etc. In
addi ti on, Wbeogksssoancodi ng erythropoietin (EPO can usq,% %s a
gl ycoprotei n hornone produced in fetal liver and adult Ki %@ PR act s on
progenitor cells in the bone marrow and other henmatopoietic tissue to
stinul at e t he Shayy #rbigh depress of sagreptedismotosy ndhe cading sedion ESWPHEPECAt AR ®nd ot her
rzrggn}aloiBSnOEPOah ?wes)wo 8211607e1516.STg Yeduensd r;:aﬂnd g@m@?@@inatiwmman E@o}/\o

4 404 P 587 W, I e . sequ o} ogy in
the coding r eéﬂg— c‘)ALg%agr'ﬁétg&%)%c?béazm%% Ja;t"g ’a? ,% ‘?Jfg@ﬁ? '.'él %@'d%%go@&isla. The
sequence of t h&%ytHeancht.$0H.00§ inserpoated hniglh Bpgferensg indhelr grtiralit IRSER of
obt ai ni ng t he teeEpR, matiiods demg rBERTEdrel discicded) in UlS. S?argdﬂamo. Bi330,2904 wWhikcd it 37 ﬁnd
4,703,008, In i N ence in their entirety. Gene therapy
met hods usi ng%%ﬁ%glg?‘tg&g?sgpgérg'awﬁerf%@.g' Pat ent No. 6,610,290, which is
expressly | nct39br at ed Aternativelpy pusieeliderreguent® Bagoding ttes fyaesomall gnzyme
nucl eoti de segii®apRa.RNeetaB8 (GAK) dai $8 L8R |IGAANTNBNs RCshval.ama-1,4lancosi dase

(GAA) can be used. fungtions to cleave alpha: 1.4 an .alpha.:1,6

| nikhges of | FEBE5!MRege BEinerra bieobertB Serdh Blserapi B e 1B B ence of
t he gene encotheragnthencadingEaumnans@AAues Iwelh gs methhdsdef obfaininotthe semeghavedeerane, have
E/ge?, IorEVI ?Uﬁlle?/io erlae@i(déas&&ax%l B(_es@\l%ﬁ%fgéﬁ\g&& mwmf@_vmm@ﬁm{m etz/(iggg?;

rtinluk et _al, ol... 9:85-94: rtipiu at,.

Proc. Natl. Aé'a@.gggcl:[?"?‘g @éﬁ%é%ﬁh- gy °‘r§e?g1§?683%°°et"gl&| &ca?'l%éis ur. Mol .
Bi ol . -Organ. $3:9839-96447 Gippfslogihétceh (4988) Ewrx ok Sidl.\Orper: gr 1684104k whish @ren by
reference. [ Og@lesEly ft&péraEdd AérsifBpREerdnd@t My be treated by the methods and

conposi tions djscl osed heyei re set forth in Table 1 below The sequences
provi ded wi tﬂisﬁie acce%'ﬁeﬁ?ﬁfﬁsr?ﬁ%etss hat em%vxpﬂeeé@aﬁd I ch?‘bdf“\?%@a A% ein by

ref erence. TABinipokitionSaliseloSedenesryard aetgethsin Aede s Delow. The sequsacebameidéef ect
Number / mRNA - ghfikté SccbBidh niAGaR: ar_efégsm_ ly%baaar_atem,@mglé?ereaea inked
Dyseryt hropoi et1 ¢ Anem a GATA- bi ndi ng protein NM 002049 8-am noevul i nate
Si derobl astic Anem a synthase NM 000032 Chronic Henol ytic Anem a

gl ucose- 6- phosphat e (Favi sn) dehydBogeénase NM 000402 Henophilia A

Coagul ati on Flﬁ&ltié”'l'hxli'élpiy ﬁvl‘lg%ggisz . . ' :
Accession
Disease Name Defect Number/mRNA
Sickle Cell Anemia hemoglobin-p NM_000518
x-linked Dyserythropoietic
Anemia GATA-binding protein NM_002049 .
S-aminoevulinate
Sideroblastic Anemia . synthase NM_000032
Chronic Hemolytic Anemialglucose-6-phosphate-
(Favism) dehydrogenase NM_000402
Hemophilia A Coagulation Factor VIII  |{NM_000132
Hemophilia B Coagulation Factor XI NM_000133
cystic fibrosis
transmembrane
Cystic Fibrosis conductance regulator NM_000492
OTC-Deficiency ornithine carbamoyl NM_000531
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Henophilia B Coagul ati on Factor XI NM 000133 cystic fibrosis transnmenbrane
Cystic Fibrosis conductance regul ator NM 000492 OTC- Deficiency ornithine
car banoy| WiBi2000@34d4- 11 WO 2004/ 083404 PCT/ US2004/ 008567 Eﬂ@nsf eras_Hurl er
Syndrome a-L- | duronl dase NM 000203 Hunter Syndrone | dur §TA{E2P400§56%¢ ase
NM 000202 Gaucher Di sease p-glucosi dase NM 000157 Fabry Di sease

a- gal act osi dagse NM 000169 Kr ablgamifaesse gal act osyi ceram dase NM{000153
Ponpe Di sease Hucostadase— 0604 “b Pi-sease—hexan dase A
NM 000520 ph<fﬁy‘eaﬁé'h¢+ﬂ@epheny| %%PP@a%‘i/dr oxyI AN R BG0277 . A por t

Oﬁb(aé&'éz-sﬁib’alam SunNMoneoZBane BI oom Syndr one
H-poprotet ehotestfiol em a

?ﬁﬁﬁﬁ%#ﬁaurafory dﬂ@ R%#ggule | s encodeq by

npri si ng

@ghlactssiassmar at e frimm_otmesect or C(P
i he CD8

Syndrone col | #yseertSyperdmé a5 N
Product NM 00
receptor NM O
a gene cont ai
and expressin
nol ecul e can

with, or subs&:au@atolieas@ont act cécud&gmeéihasenth t hRMvesd1s2
expressing th gr—aentgal—Eypes

57 Farm-t—at—tow
Gisher jsease 't ¢ e
Fabry Dikéasa vector t

LILA>AJ GPUUL 1 A%

sing and
ors are
t an

conpri
of veool
1 VAYAA'

o | nhi bi

'livl I DT IrT

used and the Is suff

| mmune respon

"target cell”
col | ection of

’TP‘—'%’T' wh%ﬁlsf"?ﬁ? cont af?:etxa@i';?‘é‘é f's

e to the vectors

PBRMEToRE S

pHeaygfahinent o contgct wth the cell.

T2 0 o)

a |l arger
i se, for

BB et on of

| nstance, a c
or other tissp
bl adder, eye
respiratory s
system integ
bird, manmal
organs/tissue
i ncl udi ng, but

allplort SyHdrorhe (el t hedollagencip®IV, @b €) ,

nnnnnn hhaart | sy
JC], ATl Ulyufl \t g . ICUT T i I'T y I vl , gal LY A=A A%
br ot her -or gan), anBIB‘?rB§H"§'S9§Tee§’?%e. d., circulatory
EmomrSyrgiIemeoi nt estifraddctsyst em uri ndhy_egeasgm nerv
SYysStetnot ot-her—organ stef)y—or—anh—oti gaﬁJi
a%ﬂ? icularly a hL He"%ﬁ”ﬁﬁgﬂﬁﬁﬂe) Pref erably, thg
p%hdeﬁmlergla tar qlet@dorare of the ciNMUPROSE7Y Syste

mot—tHTmted—to lledll btood

thd)mse (e.qg.,

aall kbl oA

-

B, urinar
system
DUS

m (e.qg.

1%

m(e.g.,

[057] If the immunomodulatory CD8 molecule is encoded by a gene contained.
in a vector that is separate from the vector comprising and expressing the therapeutic
transgene, the vector comprisiﬁg the CD8 molecule can be brdught into contact with the
cell prior to, simultaneously with, or subsequent to contact of the cell with the vector
comprising and expressing the gene, as long as similar or identical types of vectors are
used and the timing of the contact effects is sufficient to inhibit an immune response to
the vectors brought into contact with the cell.

[058])
collection of cells. Such a "larger collection of cells” may comprise, for instance, a cell

A “target cell’ can be present as a single entity, or can be part of a larger

culture (either mixed or pure), a tissue (e.g., epithelial or other tissue), an organ (e.g.,.
heart, lung, liver, gallbladder, urinary bladder, eye or other organ), én organ system (e.g.,
circulatory system, respiratory system, gastrointestinal system, urinary system, nervous
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, b(dod), respiratory system (e.g., nose, pharynx, larynx, trachea, bronchi,
bronchioles, lungs, and the like), gastrointestinal system (e.g., Including mouth, pharynx,
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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vessel s, and. blood), respiratory system (e.g., nose, pharynx, |arynx,

trachea, bronchi, bronchioles, lungs, and the |ike), gastrointestinal
syst em (e.¥0,200418840di ng nout h, pharynx, esophagus, sto
salivary glands, pancreas, liver, gallbladder, and ot he?g’)%q‘mgﬁﬁ@g%psyst em

(e.g., such as kldneys ureters, urinary bladder urethra, and the like),
12 WD 20041088404 WS90 Mehgiog =By notriEited tes beajpsandrspingl eord. and speRd ng, but

not |imted t@gensbroiddns,asidh i théleys)Cand, intdifhefRFCEy8lem @RYSSKIn)r BVRASMoréuCch as
the eye) and inf %e?%mgtcgﬁ%ar§¥ééc%9 okt Ble oﬁ;!)(kcms%stlrﬁ o?H?JFP%‘% dgs‘éél% ly, the

cells are sel consy & , lung,
liver, gall bl élYfﬂeGa"b'i’ﬂdPha’f"gﬁ%P'a reye golis ‘iﬂélq"%“ sells- MF'@FHSC@!I qug“"“ﬂ/@f“hods of
cul turi ng andusikipstag cellsedie aistibsed af Modiderll dsed. Paed™Nos. 5j672cB4b, 6,398, Pat ent

Nos. 5,672, 34@%3%%%@%&@&&0&@5%&h%?eﬁbg"?@br%ﬁc GAre Incorporated herein by

ref erence. et cell with which an expression
vector such 9% vi r al Imseme embasimgnisas terggt ¢elf witho whiskcarerkprgissidrevestorf sugm anot her

Eel IOI Int h?t Eﬂﬁ vﬁé]%él@rt&cblashﬂiﬁg%ént&@ddlmni smeacaaxhtma@meaéonﬁ&bd tsur f ?ce
I nding site a Si.0 arti cul ar
cel | -surface B 55 %‘acoglpﬁ%es g g '{Ifé'%ﬁfé/'asi‘faacg bﬂ'}é’%{g sitg that ¢ ﬁeegatﬁee ®nbi nat i on
of nol ecul es) e;m;s'em]tvednr tBye"paticdlaiceellstrface hinding silet s wiepkthanyhsite &yect or,

e.g., adenovi fRlecl&€6i &mbirfdh Afrmercaleé) pré%emrdalqme &@faaé a@&beutmtmmqwél and,
t hereby, enter

t h f
encompasses. &l S-ceiaue Plok P e it Pl S e dpf gbeeny’ 1" O
(I'ncluding a eweithe edi. propasiiqular cal-sudmemr@gethe,&fogq JADGIMAGESSS (7 %{

prot eogl ycan, ggakd néééptoa dﬁumprbférmueqyl @ &Jte,mﬁ@ma@g el nmod,ﬁa@%rstaﬁ) Id ke.
Exanpl es of pot entﬁsr%e cel | - tes inclu

rfa
inited to BV ERBII &9 FPObT U8 P BEeP R g,
gl ycosami nogl gmtathe; likes Exdmptesaf patentiginiel-surtase biodimgisites innluds, et areg hetdiojedt ei ns,

and gangl i osi gefepaiRiaRd chﬁrﬁ%ﬂﬁm Aletidst ﬁéunocmkl%aﬂwm&d\%g}msl kiafl! ¥&OPr ot ei ns;
conmon car bohéfc;lr at e no| ecul q ei ns, .including

e 2N e bEG s a6t Suens heRpale B o s Be KA Hiegapetey
gal act ose; gl yampExdi(dHAd) glgagpioteins; do@Aivh Larbhi@diate Rolgmles dound in Mewhmect i n, L-

sel ectin, and?wdabf%&rngn iAg, I,ﬁ&noééndnraw&gﬁas&hﬁdec RLLAGRRRMFRENT ON

cancer ous cel in r-specific opes.
However, tar g@‘?‘?sﬁga"grga?ﬁtﬁfee§Q/F99Ff3te"?fe§‘t° 'a\ééj‘g\ﬁ Eafh%er‘flﬂ'?/lpr??? E"oia cell is
not |imted tselatiry aspiptegfin molpwidspanidumapdspesific botigans presepiemagabeepus Celise. |

i nteraction wjhaa f&l.ﬁé%c&mdc.ﬁwﬁioagp%c.hu el RbbSibr chORR afSohssch her ei n

and further defined belo }/ ucl ei c ma\g refer to
ei ther DNA or "‘ﬁ%S“CB as %F‘?&‘ﬁY'@% ‘Wh‘feérf %'m*t&f’ H’ arS’éSFPF%&HB?ﬁha"ﬁﬁ‘cPf cellutar
ri bonucl eot i dietsracfidndi.ayltbrecton aith agivenell-sitiacgi@ming sie)DNA, ¢ DNA and

ol i gonucl eot i @@ i ncl ugdi ¢ rggd%gg;he r@pgéfﬂgggag‘%ng%rﬁh,got g g,sBu 4ch nucleic

acids may al so _contain frcations | Eate ckbone to
i ncrease st ab?id tYRYARE" feapither PNA QSfR"E\J@hm°H6‘1’%$C‘M’I‘i@E°9"F?"b Ok 98Py ARdal

envi ronment s. ribonucleotides. The nuclei¢ acids include genomic DNA, cDNA and oligonucleotides
including sense and anti-sense nucleic acids. Such nucleic acids may also contain
modifications in the ribose-phosphate backbone to increase stability and half life of such
molecuies in physiological environments.
[061] The nucleic acid may be double stranded, single stranded, or contain
portions of both double stranded or single stranded sequence. As will be appreciated by
those in the art, the depiction of a single strand ("Watson") also defines the sequence of
the other strand (“Crick"); thus the sequences depicted in Figures 2, 4 and 6 also include
the complement of the seciuence. By the term “recombinant nucleic acid” herein is meant
nucleic acid, originally formed in vitro, in general, by the manipulation of nucleic acid by
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[061] The nucleic acid nmay be doubl e stranded, single stranded, or contain
portions of both double stranded or single stranded sequence. As wl|
be,appreciwoezdodnmmuhose in the art, the depiction of a sjRgl

("Watson") al so defines the sequence of the other stran?i’l(“?ﬁﬁgoo?%?ﬁ%aswt hus

t he sequences depicted in Figures 2, 4 and 6 also include the conplenent of
the sequence. @Bjonupigasesrim? forra welAer RN found ie Inaluee. Jbugien inglated pucleis acidaift

nucl ei ¢ aci d, Dinkghifera, biyanf expigedionl vacter foriidd i Vitr8NigataRlg DNBYmbleciles®at gl at i on of

nucl ei ¢ aci dnat}?éf ohfanfoifedeke 3 Hdidetel SRR IO durp RBS BTG hﬁ%ﬁ&? Ina

form not nor

linear form dtis é!ﬁd%'éé?ﬂde@@flo@ﬁﬁ 9 ERPTPINANG PHEIRIC Agid I5ipadg apY relntepaged diomA

mﬁl ecul es t hathostd@ll oNérgariis, Nerhayrepliebts @dn-reasrRbiR@tly) |6ﬁltﬁigdﬁé adsivoeemidei nant for
the purposes enti o n |nant
nucl ei ¢ aci d QnacFu di olélq ﬂ(gst rﬁér} Cr) dlher tﬁaa% ;j]rllt \g{?cg %F %ﬂgfttirorﬁ ?o%gpﬁaﬁiatg%%g - .
replicate non- *\%@‘Gh‘rﬁ%hﬂlﬁ?‘? gcids, onesi pieducet recombinandy. calthpughasubseatieny nery of
the host cell répiﬁ&:hétf ndn¥8dbmbin@ntly] brieGstilP BorMére & edtbMBIRSH fidk| thdTBurpgees af thens;
however, such, nuct ﬁl c acids, once produced reconbinantly, although
subsequent ly ‘replicated non-reconbinantly, are still considered reconbi nant
for the pur pod@&]of t heTh¢ tarmat'pabpeptideoald "Pratein’emas be pised frtgsehiadgeabland

;{Jr f)te gi {1 tmﬂgy éfh@u | gﬁghl,d SHpfidabdiodne eRbh ¥t neéshweummy atnaerfeggﬁmgleae.aé 'r“@?g aﬂd mean
S | u S I NS,
pol ypepti des, 'HY?&%‘H@S%F GDQE?'p%pﬁ'gespBHP?‘?%@e 3?%8393’36% hT'}? &8y of

natural ly occwerd metuziy nesusiog dminamdidpepd petdidd) bordis,, orcnyntbqtmmmomlmehc

pept i dom met i Girychlrésd Cthbié @fnino IS or «’agat.e@re@@uéﬂ as 1R6d h?ER HieSR Hoﬁﬁiaﬁir@ir: as used
herei n means both natiajraltl occur t hetic m no aci d or

in
ol e homo SoHaITg e Hthle aBBAGp Ba R R RS, GrUBRaMer ed
am no aci ds f opretehenepare pweisredfarmm@cldmpetme|pmnosé$Amhamwami|od ‘Amghcsaeid’ ncl udes

i mno acid re%lsd%ﬁ:dé#ﬁﬁhoaa&dFPés‘RJubé‘E‘ucﬁ%' plANHE éﬁ&%?&r&l bidfine. THke ﬁ&é&&gﬁ%ggnie n'[my
[

be In either the uratlo ferr
The am no - aciiy vaetl el pdje B Crndisin iinmdrtedarRhGenLitpgrry |
occurring si decidghaerirsthar(®) ansednfiguration: alinorenaiwally osediigi sideaesheiss araysdse used,

for exanple t(Hor%rﬁfﬁ@@t:ldosrubitﬁeﬁt%Qnéynbevhéé@ for GRMRAA RS br@%nt&?&ér@t/b ops of
native amino aci d sequences O?P%ro uce var | antgﬁﬁot eins and t| es for

targeting or aegrelien. teﬁ’g”ﬁ Me gBRR aciq ppaueng Ipé’d”‘i?a‘ﬁ"%pf? a
vari ety of n”eaemldkmtwmtargemng khosxpreskinh ked transdehe far éxampley aan bmtiorpetpyta de is a

peptide that w&.etysama@mo@h |t6’th9é?—§§?<|ll9cgﬂqt$e 4P Ae\/agéﬁ{?@ptigggté%ﬂd@t%t .gNhi ch has
an am no acid se%gence differs fromth

oo 0gy (1 & SIESHBIAE R eIaHoH PR BepHS PULKRE TR AR BT FPTRAE! by
conpari ng seqldé‘arsefrqnnftlnnt neepliden Theidegrea of dpwbgy (i, oppreamt ideptity)ntanebe f or such

conpari son (edaepmmea' fag.nét&%e%%oﬁgémag ueRla Qe Alon Rl Ia%mﬁthr o4 3qréi‘n hi gher
version, described by Dever eux ds (1984)),

and freel y aPBimized)f sf’?’b?ﬂ”ipﬁ@”['ﬁ(ﬁ Q/e‘fsé"étﬂiﬁ %F W’?&'@ﬁgmﬂra@eﬁeéf'?'b%o eotput er
G oup (UWECG) higher version, described by Devereux et al. (Nucleic Acids Res., 12, 387 (1984)), and

freely available from the University of Wisconsin Genetics Computer Group (UWGCG)).

|0

The activity of the variant proteins and/or peptides can be assessed using other methods
known to those skilled in the art.

[063] In terms of amino acid residues that are not identical between the variant
protein (peptide) and the reference protein (peptide), the variant proteins (peptides)
preferably comprise conservative amino acid substitutions, i.e., such that a given amino
acid is substituted by another amino acid of similar size, charge density,
hydrophobicity/hydrophilicity, and/or configuration (e.g., Val for Phe). The variant site~
specific mutations can be introduced by ligating into an expression vector a synthesized
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The activity of the variant proteins and/or peptides can be assessed using
ot her nmethods known to those skilled in the art. [063] In terns of am no
acid resi t are not identical between the variant protein (peptide)
and the rgyg;goﬁ/@g&ﬁ?otei n (peptide), the variant protei nBCT{USRo#/desss7
preferably conprise conservative am no acid substitutions, i.e., such that a

glh ven a(T no t%ﬁdoﬁuhdle%tl&uﬁﬁ%dritslh% m/éhrhad.@a%tt@emteﬂmewoo hlﬂ:le@fldesdlr@ité(ﬁélteSI z?,
char ge ensi 0Dl C yar I ClI or C on e.dg.,
Car or oy Yot YisleBRieR pachdiraboh BF hea) Sk s wRE Ao bR AR R oG by

| i gating I ntoGane éﬂpﬁ%é‘@ﬁ@thpbﬂl &epy 37178 £1986) Crailq BiochE@@s/ $BGEND4

PCT/ US2004/ 008545/ pp. @b-1 G:QRY Ol Phtkkt®ios. AES 684 4Ha 4lAag46mdi fied site.
Al ternately, oligonucleotide-directed site- speci fic nut agenesi s procedures

can be used, such as those disclosed in Wl der et al. Gene, 42:133 (1986);
Bauer et aI., Gene, 37: Ingnynbp@@yiatoy Molecul@i ot echni ques January 1995, pp.

12-19; and U fne4q arnqmcam ofﬁ»e%&e.ﬁ%cﬂ@ﬂorﬂaz %mﬂ%odbnamyw&gnuh@;pry
Mol ecul es [06{% he cont i cation

present spe
P mnonodul SPOIRPPIRG] DR ek mapat| 5 FERtes Hofesishi® ¢ rARGRa: s, | e
I ncreases or tHeusrddwetsmeauoe rdspdrae digacttide a térgetoethin dvogtigerapeciic fagiiqnonse

directed L0 ashRpRRkaiPld che Bl RIdEENHEPRRY fmau;ﬁ@%yp&&e GRRstaly §f erably I's
one t hat decreases t he mune response. (enera ?f@?rdance wth

the teachi ngs@¢Priare mt%s‘zﬁtte?ﬁl?{mmfoﬁ tWESePWﬁBtWBdWFaW‘Wmm AN e(5)
wi | | be assocmaleade(s)vihbd asotiatedyeith tbe targes cellf sadare meamibranece.g.eingerted intser t ed

into the cel heStif aRBCATRRNARR B SRIHPUE it BbualAll ORI Rilfdy Signd

thereto, after expression fromthe vectors descri herein. [065] In
preferred enmb&#§ERT €om fhﬁée‘ft‘?fﬂﬁ‘?ﬂi'l’ﬂ?dmralf'ory nol ecul e conprises all or a
functional po[de5pningireferrddl@nbotinieats Nthe @irtunemedulai@y motdé esmiisys al or 0r a

Loany, Faseb Py orutd if@%’&“'* 354 Shen il ARy %ﬁ%ﬁ@%@‘ﬁ?”gﬁ‘z’? >
Nakayama at athe,CO8henghaige et PW“BQD%Q‘@WQ sequenesy) seepleahy.urased dndil7-Forti on”

with respect t1995$%aw&taﬁlmeaﬂmsml(mpwb;@anastane:amunodeharcsmwsmn o:‘ tlhe
cularly

CD8 h

Chat "porti on' PR B Seihde BEken, i rtBeeh BR0A 5y Sh b melles i iR ' o
speci fical |y thatepdripnl pkmedcmlomhlam rtetaeungxwtatqaadlvltmIaardesca-gecbmereh moeee CD8
a- chai n. EXE"PArﬁ{mgny %%(E) Bfbn ;@Qg%'m@ﬁﬂzb.ﬁ@% %Etﬁ.tﬂ%ﬁ% 668 o Raff2Ghgnd

Jakobsen, | nmunol 636 erein i ncorporated by
ref er ence. ns@é'ﬂ‘i? dﬂj'ikﬁé’ﬁWQ'n In the extigreliulan regign of B0 wchain-nExesplzsed.

However, |n saiiénteCh® @oppiptidest 1€ deydribgd RSGhE af@ WBkddsénS /maehdddge droadk)r ef er abl y
the transmenbsang 546 T80, 30 RRR ) Alr GBI s e Bk e APGE] Ao

w Il be appreciat menbrane donai n of
t he CD8 a- chalergtic@R8 b@ham@haﬁgeldow;eivcrhlntspraﬁsmwm@wéhejmaq@wdpmemhﬁer

nol ecul es, i fgeleted. Preferably the transmembrane domain and extraceliular domain are retained.
[066] As will be appreciated by those of skill in the art the transmembrane domain of
the CD8 a-chain can be exchanged with transmembrane domains of other molecules, if
necessary, to modify association of the extracellular domain with the target cell surface.
In this embodiment the nucleic acid encoding the exfracellular domain of CD8 o-chain is
operably linked to a nucleic acid encoding a transmembrane domain. Transmembrane
domains of any transmembrane protein can be used in the invention. Alternatively a
transmembrane not known to be found in transmembrane proteins. In this embodiment
the "synthetic transmembrane domain” contains from around 20 to 25 hydrophobic amino
acids followed by at least one and preferably two charged amino acids. In some
embodiments the CD8 extracellular domain is linked to the target cell membrane by
conventional techniques in the art. Preferred CD8 a~chain sequences are set forth in
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necessary, to nodify association of the extracellular domain wth the target
cell surface. 1In this enbodinent the nucleic acid encoding the
extracel | Wweroeknssdon of CD8 a-chain is operably Iinked § i.c acid
encodi ng a transnenbrane donmai n. Transnenbrane domains O?Tgﬁﬁaﬁb§%§7

nmenbr ane

protein can be used in the invention. Alternatively a transnenbrane not
known to be f&igH@ 1 And pakdenibaiividprathsesiuences of ¢itier e SMiNenRsif $RIHENCE Phe

"syntheti _Cdt r ?unﬁmé&z{i@g@nd@efﬁﬁomﬁg @f@lmeaé;tﬁlg:Dﬁ bQRbIARON Rpleckis ;ﬁcﬁ;diaémhyaﬂar ophobi ¢
amno acids fallo at ast _one an ref erabl. rged am no

2Ci ds. I somEoEninarmineL PREtaBRE ohe b oL e bR TR 0 ne
target cell neMehine by conventional techniques in the art. Preferred CD8

2 Ch?ienlsgﬂge[:r?gf Arefprétited diibblimbAl e coBR: oo 7R A ARA BRAT bl ratht 804 008567
I gu U u u S | , |
0 et raitl heiein s PESBITE AR & defhtec | A hpirea e PR B Rt o 1 om

sequence or
speci es i ncl uthemgmaugBs o-chaib gere, exprasses apearteyuofeeds agjio cheids. nbimekmgtein gan nea pig,
cbodi ront e CRRCEd o tEURRED s Rl o8 sofidhs GG by afinp ehRE AR
truncation pr &SRt fieeTaElony teFainal of the Palvpeptide): @siaRalpeptidedamise @gids AL depi ct ed
in Figure 2, 2t)hinnunsglobuliD@gRiike vamain appeoxingiyesaias aaidy 2041 86)nmembrads am no
aci ds. The pr ghoi GAeoBE HAUSLAETEA 1 tEcrAlot A8 DokBhQahiE afi@l W ng

domai ns (st ar?i ng lastﬁ‘\{]ﬁgl a|(n no .%cerr_% nglt}ﬂatngs encri%ng °at Bﬁe' cgr“%lofy t erm nal
of the pol ypeptd) @8y ovieplasmindemate Amingeaqda A’ ig32ici e npciegfides ¢ theichihogl obul i n
(tlgl) k i ke dorrzaqngr(ca}trm eqmaameéqdifwfnnaomsd&:{ugf-1-1336)1¢odmi_gmh;m_el pepﬁch?(ld mall83
stal k region £apin - ; ne: : S -
210) and cytop gﬂsiema?%ca%%eﬁ t?%n&éioz_g%ﬁq%g%iﬁ 2“3%27%&?"%;?@2‘%?%@? of the
coding sequefRiean ARt 2@t Gde7pheaceding fireenbrneiuiRs oMAE- (LkewiRIdha MpYseencodi ng
the signal pegdquetees cdhbe ddfiee MRABMAYSs bstelloms! TrO®Iypeptias cahemivided et 547- 621
nt racer ul ar PGsnas oo RO TR 802 190 ° oBRRdP SR RO BB |
dormai ns as f ofTIBAACISTEEIOHGH B EREMERbraRgdoFRiIndRdNgROPHaT e acks JRuP2%S equence

i npljud|2 ggt amlm at iifteacdiudr domsin eXdlucigeatoul ainine OatRis N223r81b.U d BirPargb anet 1821 282
aci ds 0 r . . i s -

and an intr ac@'l%ieat?dgr?\ og%%a“%%ﬁm{, %g 3%%@3@ ésgﬂoﬁ%mggﬁﬁe %E%f@q% m.larly,
the nucl eot i enegding the pignat pentidgy abeuy B&pd2ensetingdhaeyirasrider dopwiai #orti8Pude

nucl ei ¢ aci d ds6&hcodtigapdlirai@membrasd @ndin 4pdRboud 667-8d30atoding-th8extaceiaead ng t he

extracel | ul ardoqlr%rl;pi n, about 583- 666 encodi ng the transnmenbrane domai n and
about 667-923 encoding the extracellular donmain. [068] In some enbodi ments
nucl ei ¢ aci d B&8bdhagme Ambadiments nudlgie lacig praoding the ulli lensthurtelginisinclyded ingene
delivery vehigé genelqani@mhic@.nbpﬁnéﬁem@iméméph@leﬁ Rk BScoting A iinddcdning:
i ntracel [ul ar,  donpi 1 it hn ¢ DSl St in S o RQ! MRS, \BREE ISuluiy HRe gene
del i very vehi 9B &R [P nqley jp e Polynucleotide in the géne delvery vehicle resulting
membrane anchored protein facking the intracellular domain. Corresponding domains
also can be identified in other species, including in preferred embodiments the mouse.
[069] One skilled in the art will also appreciate that immunomodulatory molecules
having substantial homology to the afore-mentioned polypeptides may find advantageous
use in the invention. Accordingly, for example, also encompassed by "CD8 polypeptides”
are homologous polypeptides having at least about 80% sequence identity, usually at
least about 85% sequence identity, preferably at least about 90% sequence identity,
" more preferably at least about 95% sequence identity and mast preferably at least about
98% sequence identity with the bolypeptide encoded by nucleotides shown in Figure 2.
[070] By “nucleic acld molecules encoding CD8", and g}ammatical equivalents thereof
is meant the nucleotide sequence of human CD8 as shown in Figure 2 as well as
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menbr ane anchored protein |acking the Intracellular domain. Corresponding
domains also can be identified in other species, including in preferred

embodi ment Y e4iS¢e. [ 069] One skilled in the art willpg /t?%} mgs%gi ate
t hat | nmmunonodul atory nol ecul es havi ng substanti al horml ogy €

af ore-nenti oned poI ypepti des nmay find advant age ouz yse in the jinvention.

Accordi ngly, fUFegidssequances hangahlegsighrus g saate Rty yEehY Ftd‘f-?é‘ aboyf, o
honol ogous pol 8spesehushes idhatity, pgfepdblyl 2t lpadt abdud 91% Séferseddentitg,emarelpreterably, usual |y

at least abouf I£§%§ﬁ%%%euéngﬁagﬁﬁyyand Wo@tf ﬂ?éf@n}%ly alaiteaslt 866tk odbh Qatuerd %o

sequence identi tr% Qg «% | east % sequence identity and
most pr ef er abl e tﬁ“"f"@&ﬁ‘f'e oty °‘”'©§’0};'9§’é?]%@?ﬂ:ﬂ “F'H%ﬂ‘f?‘i’ec?/pW‘{ t'd(eH'@V'B%f"S‘?peptlde
encoded by nudceq@ncalsrows mdiigure 2) akd gpusetfoidh in FlgOréA] By "nucl ei ¢ aci d nol ecul es

CHEo 19 O, o AR e Rl ot e U538 LB, 21

sequence of huma %ur e | - 1¢€ 083404
PCT/ US2004/ 00888Her Auprpleit praaucislsy adth bas spauensegidentity ah similaiy e agliBequence
identity, usualehyened Semsdceadeotity andl&%nslemwBrue&rmidemménrtgyatarpamfte&:rmhxjey at | east

about 90% seqyapgeey tﬁ{‘@ﬁi' udn{é"&fi i %@ ’ﬁP'tﬁ’e @%7 gzg%ﬁceait?&h‘i da?g%/ﬂnﬁme&iuence

I dentity and npst era east a out ence entit
nucl eot i des shduif & Waterpasy é v AgPldMaihi 24P2 e‘h%&@yépepﬁﬂqmﬁt'qeﬂ’éy H'QOW“F@ t he
sequence showaldorithini gfuNeed@maargd Wasschet. Moir Blol. 148:4E8 1970), loy the AgdrctAfor not ed

previous!y, 2 g tmabloa 4 FRELSNL LBEAA'AEE 630 sB8,4A8hdh o diBlelaba whet her

a protein or nuclelc acid has sequence ﬁ' I’It%
sequence. SequEriegBentaliant pt ff‘e%‘hé}g&'l‘th'g? FAFarBRSTF(Ts FASTAr At EBARIS H‘g"hgt andar d
t echni ques knvaissonsim Gehetic Sbfiware) Phdiaden Gendtics CorodutdriGrodped748 Scierich ®rivepcal

sequence i de”tnhatd}éor?'vﬁhg rﬂ'wé Bé?t ?ft seq‘ﬁﬁ}égﬂ cﬁga\‘?ﬁ&&&rfﬁ%&‘ by 'ﬁg\yere%f J]WEF Roig 2+ 482

(1981), by the seguen dentit man & Winsch,
J. Ml. Biol. (%7@)984)b)P'ﬁtf?{éb'3§é'5!F‘%Hh9 & auléﬁmﬂn%ﬁs i Ty ESPRAEO T Pear son
& Li pman, PNAPréfisébly peiddrt MefthPi8 8iculdwd byGaziDB based apon thmh@mjﬁam‘mm of these

al gorithnms ( Eﬁ%ﬁ’ , [E ics

Sof t war e Pac Eﬁﬁsm -rggéﬂt}g 4 E@%enﬁ?gﬂ %ﬁg%%alwgr?ﬁ |®t&pe§§lf§/§qson

the Best Fit § quteest W%Bqdarﬁ"d&ﬁ‘ﬁ"%cp%?a'lﬁ@\?e?'é’uf‘”é‘b’s'%ll Macfgmofeculenj ¢ Res
12:387- 395 ( 1%a4yenciny afdeSyaibbyis, Selected Métsodd @hdulipriicatiens, pm ¢27-1401(1d89), Alas pect i on.

Preferably, pegy £€04nc! dentity is cal culated by Fast DB based upon the
followi ng paraneters: msmatch penalty of 1; %—la enalty of 1; I(fqap si ze

penal ty of 0.38%2lafAd §xample e Pesalyl taoogpm BRPILEWR, FilRURVstertsse Muiiequence
Conpar i son andedieadeyslighment VAT 8rgedup Cof I rélateSeerjiRicRs ngnngrnﬂog‘ﬁasame@mse Sel ect ed

Met hods and A% Sgun%ﬁlgl ﬁ@grl al lojt%zreéﬁ%og&é%%d @hga\glah(ﬁshl é&s%dt %Pé‘at t['ng 72] An
exanpl e of a u a or| UEE create il i @ sequence
al i gnment  f r odligamghto Y-E84P yses asienlifiseign ertberrograssivg ab@"tﬁ@"b@gth‘?ﬁe"f FB%H &wise
al i gnment's. | po6iitie, &l ML BldML 352651 136 (RBDYHa Ondtindl i€ Isisilbetol thgt destrided 1S hi ps-
used to creat @ dNe s sharp CABIOS 5:151-153 (1989). Useful PILEUP parameters including a

default gap weight of 3.00, a default gap length weight of 0.10, and weighted end gaps.

[073] Another example of a useful algorithm is the BLAST algorithm, described in

Altschul et al., J. Mol. Biol. 215, 403-410, (1990) and Karlin et al., PNAS USA 90:5873-

5787 (1993). A particularly useful BLAST program is the WU-BLAST-2 program which

was obtained from Altschul et al., Methods in Enzymology, 266: 460-480 (1996);

http://blast.wustl/edu/blast/{ README.htmi]. WU-BLAST-2 uses several search

parameters, most of which are set to the default values. The adjustable parameters are

set with the following values: overlap span =1, overlap fraction = 0.125, word threshold

(T) =11. The HSP S and HSP S2 parameters are dynamic values and are established

by the program itself depending upon the composition of the particular sequence and
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alignment. PILEUP uses a sinplification of the progressive alignnment nethod
of Fang & Doolittle, J. M. Evol. 35:351-360 (1987); the nethod is simlar
to that dewor2obeos3dny Hi ggins & Sharp CABIOS 5:151-153 ( Pl LEUP
parameters including a default gap vvei ght of 3.00, a de%%% Sz(éog%s’{sghgth

wei ght of 0.10, and we glht ed end 9 [073] Anot her exanpl e of a useful
algorithmls t‘%?é‘Pﬁﬂ_tlQB”Pf P @aTiFYIa fa ‘é%cﬂg?'b%(!’hlch the geguedre P dtteregt is being \p) .

Bi ol . 215, 403%eéithbd; ol296}) thevdludsaiay be adiistadlto increbdeSehdBkinP0: 5873- 5787 (1993).

A particul arl eful r
oblto ai ned fr omy[g\r ‘ﬁscp}q ?]%Tﬁ&fﬁ%@? mmd éaﬁg%og?,gor%ggg @"%Y}P%(?h( 1996)
http:// bl ast . vitkslelc/ Aekdg/ BP%.S%&E@B%WNEGHPW]BL% BeaPLOSUNsES suhstitdionl] sear ch
paraneters, nugbref thihdid Taberan‘aletltar k& fohe, teftauhlt mehdteso tribhe acaamaalbl e
ararreters are 0 rla
Praction = o Eietddnsilled UG s gagmgi‘ai‘*@%ﬁxffﬁé& B RF B et ers
are dynam c vaa@égseamrcar%aggsqrabtm hiet thepgutauh stage @f thendlperthers  Bepredi ng upon
tP ?:% 323‘882} B io(yﬂgrﬂfenfsfaﬂatﬂé’g’etéd@ﬂa%?or@eﬁiéﬁmﬁt&n@ﬁﬁzz blg??tV\g 2004/ 0834?4wh -
cgnpasi tion o articul ar. database. agai ic e
sequence of ﬁﬁgﬁe ‘9”%' ‘H‘g” Quelee c?ﬂé’gseq?'\e&ﬁ%\}iaw'ty Ylee G eﬁfé'ﬂ'“?fgéy B8 adj ust ed
to increase semmberl Qflnnqﬁchlr’{gOM}lcal\rBSbim dividadally the édtal Inumbeyodfiredidves of thapped
BLAST as repor foﬁdjer"béé?ﬂnﬁéﬁme aﬁﬁne@l’ ion. Nt %r@er/‘\ﬁédﬂt%néae@ the2§|e373a19g #$d02.

CoPped, LAY e Sh N HE i s e hLRBRM L SR o >

to 9; the two '?ﬁ
| engt hs of k dhecalignmant scb(+ake ighredet to 16, and Xg set to 40 for database

search stage gpgg)t %@%hénﬁ{enf F\Sy %ﬁ:@é‘ihesiﬁtﬁﬂﬁctgﬁ of Bé‘ps%gﬁé 's&&h@&es @pped
al i gnnments aretrl %ere score correspondin 75] A %

anmino acid or #¢efe cada'E?’H¥°§ &eflvenres whighprnfanyeithey) ¢ Pr feﬂ%ﬁ"@?‘rf?i al‘ﬂgé B0 t he
nunber of mat dfie angna abhdeoanice pidse hiypspticde emmeeﬂ Hyynutlb@udemmm imFiduee 110f

residues of theg unéé?ﬂ&%rthatslﬁ%%’@ﬁﬁoduﬂerﬁ hfe ?érb&%g &%%Lence .Eamy wippger’

sequence is the one havin nost  actual residues |n gned region
(gaps i ntroducBEMHIPAABSH %{‘s'f‘e purpler REidenfisal aming Reidsyin |’?j‘ﬁ|?Br‘& th%é%?‘ aunghes .
i gnored). [ O076fanihe acids. grverfor exaryple, sequedee iddntityiof seqoehoes siomteothargthptofi N t he

sequences to [ e;bdesﬁbedencwbdaaﬁh&aee{ues .prﬁg%eqwe%eeswaéeehbwtms Beelther
nore or fewer amno acids than' the am no acid sequence on%/peptl de
t

encoded by nué’P@B‘E‘“ﬂegs"&%d% "F'H ?fl quﬁ’é'”‘ilac’dsl'f’ the ﬂWH%’r §‘f‘15'8'(‘:Fet n one
enbodi nent, t leebpimednirapercapt idsmitjueattoietiand eetative yeight i nbieassigeddetp vanivesl based on

the nunber of "??"m k&alor @é&h&fée@&rlaﬁo% 5fdn 6€Y aﬁ.ém ae@et.g,xgesabgatetlonwzber of

am no aci ds. or exa sequence i en tit sequences shorter than
that of the [§&f% stp?wedemﬁmte@nwenwﬁ awt segred: powwem r@d ]l forgis offi scussed
bel ow, wi | | beequdmeexammemcmsm@gadshm Ausigheer a m‘iueammwlam dlviates theheghor t er

sequence, % ' E"c%ﬂet or g@raﬁu%{e&egé de88BEd H¥io% ol Weldn@N SinfiGii?t | Ve -
wei ght is not aSSI
calculatlons Percent sequence identity can be calculated, for example, by dividing the

number of matching identical residues by the total number of residues of the “shorter”
sequence in the aligned region and multiplying by 100. The "longer" sequence is the one
having the most actual residues Iin the aligned region. |

[078] CD8 having less than 100% sequence identity with the polypeptide encoded by
nucleotides in Figure 2 will generally be produced from native CD8 nucleotide sequences
from species other than human and variants of native CD8 nucleotide sequences from
human or non-human sources. In this regard, it is noted that many techniques are well
known in the art and may be routinely employed to produce nucleotide sequence variants
of native CD8 sequences and assaying the polypeptide products of those variants for the
presence of at least one activity that is normally assoclated with a native CD8
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mani f est ati ons of sequence variation, such as, insertions, deletions,
substitutions, etc. [077] In one enmbodinent, only identities are scored

posi ti vel ywO=b)4/as04b4al | forns of sequence variation i ncI O%fbgsgs ?
assigned a value of "0", which obviates the need for a vvel g e or

paranmeters as described bel ow for sequence simlarity calculations. Percent
sequence i dentrotypentids Ihe peslgreed lembedimentt e CERangbinia s iR BHMANGIUNZ A Dnurber  of

mat chi ng i dentdigad 11 €58 d4Rsin B¥mBE rotdelbnd pHFRAds &b Kh&wi sHiefndQlse ke " Shor ter’
sequence in the atllgned regi on and nul tiplyi ng by 100. The "longer" sequence

is the one hav® A¥"t he nost actual residues in the aligned region. [078] CD8
having | ess t Ha7o]1Foffpentideschagieg CO@mttiviymay behshoter qp dingedipani thie paiypeptded by

nucl eoti des i nFiggy B;‘?m%le\%de% deéied lﬁHngeQe m&&ﬂ%&eﬁéﬂﬁn%éﬁeﬂ@m&i&
nucl eoti de sequences’ fro E’PCI es ot her rrr}an and variants of native

CD8 nucl eot i dé’"’tg'@dﬁ%ﬁﬁr@gm ©b P8 pahregRtids a’ﬁd’t‘?”'ﬂ’ﬂﬁrﬁ rgRPie ey g ROlYPRRIZe  egar d,
it is noted t eatodsdirby riuelebtides)ire igaree2. Wl bne kembadiment hiied, dragmentidofnthy be

routinely enplg tu&@er%ﬁé?ﬂ%e BHoliQ i ﬁ&urég%%%dé/r@é BB pBlypdplindddd eve CD8

sequences and assa In e ti hose variants for the
presence of at! QYé‘Qgﬁf ab'ﬁ%';téﬁ,et‘f‘ ‘V $eAuaCy @e?ﬁ'&r AR Py PreferBlyinaye3 PiglegitRl o nat i ve
CD8 -18 WO 2GioMitp&3dallPectinda 008, /a0 0&oibed apmkypept i de. I'n a preferred

i L hﬁoﬁe |r?‘a€d1%h s' 8 rﬁoﬁ&F&N‘B\Hﬁ@d %E‘BW aéDéQ%K\%]n bh be. b | il Bn#'r D8

a-chain from Int

| nvention. [O#wp “F‘bﬂ’%eiﬁldiaéé@dﬁh% nygleetides | diguis 4 Jor esgmRtie b¥ H@raF@FO"cﬂf | onger
than the pol ypept ifgkon eefentes, by il elugigdtionles aRIplosd] ebding dridgHérecading Thus, 1 n
a preferred eg@&ghgggnt included wthin the definition of CD8 pol ypeptide
are portions or rragments of the polypeptide encoded by nucleotides in
Figure 2. |n d9&]leheGPRedypentidesiare préferalgyrisnembinant. A trecompivkntpelpreptite” encoded

b%/ Inucl ?0: Ih de|$s % raoll}pe@tﬂeemadeam%gqe&ﬁibfhaﬂtita&h%%sppé m&mhltﬂéaxdréss.aa of 4 hey have
a eas e n ce .l ngl n re

B ol oareal | alRPURRYY SpOASEEN S peroiie b, O et SrEelPe 604 B Be. | oso)

I n addition, déwention jsomasiefthrbyop thegxbiepsian df auotei acmqw}neth%hown inciEgured orrade .

| onger  than AP tHeRRP! Adeco@rmmﬁm;ypébuwelmﬁgmgd Frbim ﬁaﬁwn@o@wrnf@r
exanpl e, by the, addition, of

ot ence | uci dati on of
AT onal”” ool B i BB Ohe, o S coarbieRibes FO BT B nebBohith TRLEE doe or e
pref erably r edolated napurifiedawaydoorsomeanall qﬁmewpama ahd'compaunds with whirditti$ de nmade
using recombi Rgftaint Q&Bab@@%ns il typb MHoQUERY the n@ypc{ee%!st‘aﬁhaw péte. rF%POTTb' nant

ovent{on’l o AR o blghe Pisebias oot xS e B bR b | ¢
Figure 2, or whicagnemrmellyeasewfatedAn teraturdisteém preferdbpenpstitddieg bleatit gbduhgui shed
fromnatural | )A 5?Cﬁfdfer dr&&abl?éﬁ&fs’t Bhody598by W&ight bf tRE RtdP protd i a GhET fdpfRl | Sti Cs.
For exanpl e, A subaantlgr?yegure %olypepydebcomprlses at least about 75% by weight of the total
polypeptide, with at least about 80% being preferred, and at least about 90% being
particularly preferred. The definition includes the production of a CD8 polypeptide from
one organism in a different orga'nism or host ceill.
[082] Alternatively, the polypeptide may be made at a significantly higher concentration
than is normally seen, through the use of a inducible promoter or high expression
~ promoter, such that the polypeptide is made at increased concentration levels.
Alternatively, the polypeptide may be in a form not normally found in nature, as in the
‘addition of amino acid substitutions, insertions and deletions, as discussed below.
[083] In one embodiment, the present invention provides nucleic acid CD8 variants.
These variants fall into one or more of three classes: substitutional, insertional or

deletional variants. These variants ordinarily are prepared by site specific mutagenesis
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isolated or purified away fromsonme or all of the proteins and conpounds
wth which it is nornmally associated in Its wild type host, and thus may be
subst ant i awioyzopuose404For exanpl e, an |sol ated pol ypeptid ani ed
by at |east sone of the material with which it is nor m?Fgﬁjgggs@@ﬁéé?gd In
its natural state, preferably constituting at |east about 0.5% nore
preferably at 9 sugieotidasgunudestivss aidigyier2 gsing prssetistqiIPCRr BHtagenesis ootry en
sanple. A SUb@dhﬁ:axﬁdsabélM(nBNﬂi (i) aelauptemrdddée DRARNEGERG thd varRAS inciadifg Hthe 75% by

vl gt of the yRlFln aDRLARRLIGucollahd BlechE B B8 nelHA DA, REET or 0

and at | east a e de nitron
i ncl udes the pFe@gnea Viiﬁ“féfaf%cmtﬁﬁ'éqdy%ﬁ?m@eﬁ‘ef"@ﬂ?d patere gif g’%PnYaé'ﬁ*iOF‘naa

di fferent orgasdusenE sét@&ﬁemCﬁiaH fro[nG%a}auﬁlo&&rrm@tanéneloy mtérﬂfécn@@{/a@ﬁiﬂtdfde may be
made at a si grBd‘I ® nci[a!\ch se8 fe"erﬁ(‘)en\% tts}.'@;glcam exhlbn e sa e we%no%@ﬁan t hrough

the use of a i-fouCID €Ss1 on ter that the
pol ypept i de i $ctivies e nqifW@I'yé&@éﬁch&tﬁﬂeﬁﬁtFr‘"a?ligbr‘{afllaétﬁaa% alsom@chawhw y, the

pglj_yp_ept i dfe rrwvénﬁodmg ahdravtditstita bs WM bETbleYully oltMvédibBloRAat ure, as In t hg |
aadition o a | SU Stltutl iinserti ons an as | SCUSsse
et ow [ 053] - I0EG Sk iR ok eblop A skt +<R0EeE VarATED B SRB TRt o o mo d
CD8 vari ants. theThetstiompgr seapged nohbd pregetesnipede ©ar enample, df ondpy te eplimizesthe s:
substituti 0na|perfén'ﬂ§r%’éto\‘ Qﬂﬁ{ati&fat a@ﬁla.ei.ueqaﬁdonvrﬁutb@ﬂ&sss maﬁ&%&na@feuanmé

di | t 004/ 083404
DCT ab004s o6k BT Bliad Eh 48" Seentst B e omp forly PO GTIRS. casaet t o
or PCR nut ageretyits @echoibesr for nekdinsudstigioneiutationsoatrpradatetrhivecasites it BNAr oduce

DNA encodi ng mbﬁngvekhmtsequéheé %Im khlswn faf%&érﬁm 13 FHnte RdtdgbiRE@RMd Vect or
and thereafter %xrﬁ)resm nce VEI‘I ants are

o B ot v ed POR Rt At PR PR AoRS P BSOS Yeders A hehethogdl U o ¢ hat
sets them apawgend shoffingatwberaby jragmerisr ofi singlaavarihiscofor nuigitotides peeree araur i at i on

of CD8 anmi no fifilet BERUGHAR tof PRAYRN héth%naTnY RbofihatongX NERipie het s%@r'im

Al Though var | KREER Aol RS NS aIBarbS paf e derbdth BUMAR'T, o0 o

as will be np5®39,260; \5,1601289; N&e6568;0and §,985/425 \\Bddheoft Wiichs ist ipcayporatesybyn f or

| nt r oduci ng a,gfgg,%rﬂg,%m\{@ﬁgéﬁ,;e@n | s predeterm ned, the nut ati on per se need
not be pr edet? For exanple, in order to optimze the erformance of
a nutation at %ng 0@W°§P’f’é”b~°‘f"§ & Aeripicalyenh aiag'e regidyes Bserigng ysiadwikibe t he
target codon on teagdenf fom abdut 1 e PO asise deidsa slihaudhsconsidaamergboinsertloas opt i mal

desired acti Yid Yo RGB! GUigtRnd Bhad i) 8uSt4B Sk 36 [N LRI sdihe

predetermned sites I n avi n nown sequence are nown, for
exanpl e, ML3 Friehetelehensafan &8 BuchrgroerpeaR ey At dhs CYtS!RﬁfFPfeFm%RbI e of a
t echni que f or fragokentsghereafi ants i s the nethod of gene shuffling, V\/nereby

fragments of Eddf%' 8linsiief dngnée%t(a{s, ﬁ\sér}rj{i)'o%L %f%!gﬂé’on?b@g%%gre Fay, & lﬁs%

reconmbi ne to ce new v suc technl gues
are found in &% apyfinshderigive. Geppally fpse C@"Befla@gwe o Bipy; . ackls 430, 696;

, minimize the alteration of the molecule. However, larger changes may be tolerated in
certain circumstances. When small alterations in the characteristics of the CD8 are
desired, substitutions are generally made in accordance with the following chart:

CHART 1 .
Qriginal Residue Exemplary Substitutions
Ala ' ' Ser
Arg Lys
Asn Gin, His
Asp Glu
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5,939, 250; 5, 763, 239; 5, 965,408; and 5, 945, 325, each of which is

I ncorporated by reference hereininits entirety. [085] Amno acid

substi t ut i wo0ewm3doypi cal |y of single residues; insertio I wll be
on the order of fromabout I to 20 am no aci ds, although?’?gk@?@’élﬂéﬁﬂ/ | ar ger
insertions may be tolerated. Deletions range fromabout 1 to about 20

resi dues, alt gh in sone cases deletions ggy be much | arger and nay

I ncl ude the cytoplasm c domain or fragnents thereof. [086] Substitutions,
del etions, ins@Ptions or any conbination theP®f may be used to arrive at a
final derivatioe. Generally these changes argsglone on a few am no acids to
mnimze the teration of the nolecule. However, |arger changes nay be
tolerated in tértain circunstances. Wien smald alterations in the
characteristidésof the CD8 are desired, subssn@Giti ons are generally made in
accordance witjg the follow ng chart: CHART | £y igi nal Residue Exenplary
Substitutions Ala Ser Arg Lys Asn Gn, Hs Asp Gu -20 WD 2004/ 083404
PCT/ US2004/ 008587 Cys Ser Gn Asn Qu Asp'®dy Pro Hs Asn, Gn Ile Leu,
Val Leu lle, tyal Lys Arg, Gn, Gu Mt Leuarg 6, &®e Met, Leu, .Tyr Ser Thr
Thr Ser Trp Tyr, Tyr Trp, Phe Val Ile, Leu kOUBEA Substantial changes in

2]

function or i nol ogi cal identity are nade bBy'sél ecting "substitutions that
are | ess consdiheative than those shown in ChietLlau TRor exanpl e, :

Ser Thr .

Thr Ser

Trp : Tyr

Tw Trp, Phe

Val : lle, Leu

[087] Substantial 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 the target site; or the butk
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 designed such that the biological activity of the protein is altered.

[089] One type of covalent modiﬁcétion of a bolypeptide included within the scope of
this invention comprisés altering the native glycosylation pattern of the polypeptide.
“Altering the native glycosylation pattern” is intended for purposes herein to mean
deletir;g one or more carbohydrate moieties found in native sequence CD8 polypeptide,
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substitutions may be nade which nore, significantly affect: the structure of
the pol ypeptide backbone in the area of the alterati on for exanple the

al pha- hel | &l 200¢/083€l4a- sheet structure; the charge or Cth? i of the
nol ecule at the target site; or the bulk of the side cha| n Ed4ﬁ)0§5%7
substitutions which In general are expected to produce the greatest changes
in the pol ypep?(‘iﬂareadg'"@P@Fp@r”ﬁqr%gy‘”'&ﬂ@"?’l’]ﬂ@éth?*r\a'%‘i’téf?s?’é)" the ARIMP BRIHPNCE ¢

resi due, e g. psr;rpaphdd)r threonyl is substltut ed for (or by) a hydrophobic
resi due, Cy, heny. ) a

cyst ei ne Or prloﬁﬂn é\dfilgonscﬁ% g?&?ll% ion ?s to e%gye)s mag%e acgmﬁ-ﬁephghegw lter‘n&

resi due havi ndheapmias agid seqease thGOfsfH@ Prat'cw may e "?9%W examgpntgm the or

histidyl, is Sauh:ﬁdnl dfusreglibtiutiod 0y, da¥ Jor AdrecdeBfid bOMARYAIhE Vé%ldﬁ@éilodti@natﬁe g.

o st o =S85l Bl y 7P GR0 TRLSY iFBADBL RS 0
glycine. [ 088]°Pf|‘}'ié"y\i’3rai“%[ﬂ‘i thrqugihehapgesyat ﬂé‘ﬁ NG 'Q"ek prrticiane bn@aflai‘ftgé'ﬂq WA
bi ol ogi cal actehstding trawiulypkdnhe el prédelected bases aith thaobtvAs bRSJendISted Mat wilne

natural |l y- occqra{‘glaqgm%rggeﬁ%gfrlee@%o atanaygh variants also are selected to nodify

the characteri's neéeded. Alternatively, the variant may be
desi gned such [091dt Remevabidf| eagbabudratecmpipfesypresent mm theotrelypeplide atayebed. [ 089]

One type of cgu@h@raheWanntbmmlsqsstmo@ofB&Jow&%aiﬁgefor Aehéisedevbitddint t he scope
of this invention the native glycosyl ati on pattern of

t he pol ypepti 88We35tﬂlgfn§|fcirﬁ ccisﬁgtwﬁatl ve glycosyl ation pattern” is intended
for purposes (@82} @nteisoiatas frorddh ettumscore, ©g., coptained avithio laypdasanidoormttieet | es

found in natiygsy o?eo‘ﬂlé%@ tl%roﬁpiaé’ﬁ’ﬁr%} Afeic ad%lse\gper?tomé/r&%%ﬂ%t nucleic
PCT/ US2004/ 008567 and/ or

ﬁone or Jrore gl y 6}th|’1 sites that are
not  present 1 OB FR0 iR B8 g5 B Hiske o amy B e SPodupeAdRrs 1A 860

gl ycosyl at i onbsiusesad e “petuysepiuckliesacifety nimtie awdifiepbr edtiect nuglelacigs iand)  t he

am no_aci d_ segueise it & &fve .Jéaﬁpoﬁaiefdeﬁt@fa'@aomxetnhfedmweﬁ.@éfo%eamé e, by the

addition of ; or substltutl on ry one or nore serine or t hr eoni ne resi dues to
the native s&RQRFRIB2HUASGHRERIPEE (for 0-1inked gl ycosylation sites). The

am no acid sequence may optionally be altered through changes at the DNA

l'evel, particularly by guidtient, Eiprebdbh vaitsr9di ng the pol ypeptide. at
presel ected bases such that codons are generated that will translate into

the desired atff®b aci dsin theoeptextefolha | Presentcinraption, Anktwitslln eeneeePesent on
the pol ypepti égpressipn bector 2aic berpdeds Aerdedny” isnd vatticle fod berLttemsfet asttha ter@fis codons

encodi ng 1 or  8eAfqRS) ol find e me RREKFackiahdlod8d fuchitn e gaY | 301 on.

[ 092] Once isol at om | s natural 'sourc
pl asni d or ot R&@rnot {faikadde. Riasmidee phages: t"ﬁké'ieéf’ipﬁﬁ?!"ﬁ ad’dlti“hlé'@r ‘?'fhé’ipéqsﬁmhm d
segnent, the iespndecoraing toune em\léntloanrdfeQ\alISI dvmnpfisest wtmh&&daq@éhc& piidobe to

i dentify and ln% Li@ke lRtp%% ulJ?ugrLg)!pFr%§84 for tor abcofdild, B'15s anQIFiOI‘Péo £

pl‘eCUI‘SOI‘ nuc eIC acl OI‘ variant nuclelc s and
nuclefic acid comprising a transgene encodmg an immunomodulatory molecule.

particularly CD8 a-~chain, as defined herein, and optionally further comprises at least one
additional transgene encoding for a therapeutic molecule of interest. The nucleic acid
may comprise a wholly or partially synthetically made coding or other genetic sequence
or a genomic or complementary DNA (cDNA) sequence, and can be provided in the form
of either DNA or RNA. '
[094] A transgene and/or a gene encoding for an immunomodulatory and/or
therapeutic molecule can be moved to -or from a viral vector or into a baculovirus or a
suitable prokaryotic or eukaryotic expression vector for expression of mRNA and
production of protein, and for evaluation of other biochemical characteristics.
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proteins. It also can be incorporated into a vector or other delivery
vehicle for treating target cells as described herein. , Gene Ther apy
Expr ess| ohwOe004083404093] I n the context of the' present y

sui t abl e gene therapy expression vector can be used. A fi{é&bq%?ss?ﬁ
vehicle for gene transfer as that termis understood by those of skill in
the art. The V88&3%lors acdmletnsrythepradheion eiveeiors apcording tethe invrtion (iagluging ot

limted to, pl ra&;mbmant aab.eewaa ,veatéré uﬁ@ﬁansier P&&Qé}eé%ch amoré béh bd kistrnbied
expression vegtor

entlio n er C
A T onal sedubRaelinbaty it dondic' qHhilies Mabisihee Rionp S PARLSdERD
accordi ng to ttheeart. Neeers comprisbangrions @sviral paptigies 4., ra@san@lr@@tmgﬁnoy?ahgecw%) ransgene

encoding an i reaurbermm&ai Qé‘r)g m&l %Z#Ur@ln th@%prbwteaéénynnwes.amkza;bamcxeas defi ned
herei n, and optional l urth conpri.ses. a % d|t transgene
encoding for a tHer & %ﬁff 8‘°F?o‘f 5‘&“F§°%fp"1%’l sE. P’“FH%ed '“é "d""é" He

conpri se a whag-ythese qyamﬂv 8!$¢dyf°fs§d¢t1¢mﬁllvedpf§ym¢a@jees@l@m prjticles ﬂ@ﬁ"méﬁ bgenet iC
sequegcg ortaa @mmsgefecg?hnmeg,bm&zt aryRRZIA (SSTA) Astequence and ;:an be
provided in orm of either or ra e and/ or a gene
encodi ng for &ﬁg'%]mrunonﬁﬂm‘ﬁi"l?ﬂ?fteéf‘ﬂi?s&"" "?%r(%t%e%wet?cﬁ’?ﬁgé'g%“@’eléﬁ e moved
to or from a \Glaniig Vieetotsoh Laloratory Maguabi&isetiaviN.Yu4985) aad cotaspariding syitelkar yot i ¢

g: Oteglkﬁr ygtnldc h%é’t%l‘ﬁgaﬁiulgﬁerﬂﬁ&w Kor pRJduc%rPBtee? %&:&ﬂbir%t ?ﬁ‘e t@r‘;;?oteuﬁ Irn{gg Hédt |20n V\%f
D004/ 083404 PR USPEEHIDIBBITHIpGOET P IS, Brie( SPAINIRE S I5BT vact o s
accordi ng to tHseherichiee Badilus, Rseurdomoodsngalmeretia maimmelidn adheed iost edll sysiswsor s and

transfer vect g{chling Eé%fbvaYa‘?GJs% (Eﬁnasbd%s&FBQ@w Mﬁmﬂet aussimecﬁﬁ@awad dy nol ecul ar
and genetic techni Suc

se kn [N, the art.
Vectors conpr KE%%B%F’I‘?@W?“%CE\M"?PQ sygh @f %(93 3 C(1é7 g”Tg ‘?’é%d’r‘?i?‘n% B enovi r al
vectors) can tigeliger oduesbcialyi prgferred akpression eystent ffiort fiepasiny ciopericapreteingl | | i nes.
Simlarly, Palbdiles achRfRl foShe hveRfn A 1P bEuRDITRED EsskAdlysBObRGS can be

produced in st an dard c t hose curren used for adenoviral
vectors. ThesdfFhoalsiz &htT" %Pr“ﬁ E‘F%’é c’f'%e?f Uhe{ gparorrialy Q’éf‘éc?e'fs AR ¢ cell s,
I f desired. (®8dicefigh lamuojpeaoamaam»mtmsnm oudratyoskillée adjsan iaf dess | bed i n
Pouvel s et al awareqwgnbg'g:hygé:t)p@)?preséort-%mrr%% Q'Ele'MSH‘éa#OT (tVFlO@Sé/ loPheptibe Y-

1985)) and correspondi ng. sult host ce can or production
of a reconbi n&fAAU Qp't:‘?r tagpe: thepgheesyiation of 9‘?8%‘{93 pE’QF‘Ted XGRS YII YRR t s

I ncl ude, but aels (agt COB delis) willaliffeb 8ot évat aflpeptjdes preduced trtbaatetndteellgmem a
Escheri chl a, @gﬁgéh}a%@ac@eudomnas Sal nonel | a, mammal i an or i nsect host

cell systens, 1nc P bacul oviral systenms (e.g., as described by Luckow
at al., Biol T&hol ogy, e pugferreq embesiiment, 4hriPieleing 14 exneessedin mammaian such as
COs-7, C127, 348, ManimalidebdresBbiksysRid ard fish krioke in tha af s@ranailde yetipvied er r ed

expr essi on Sy%&s‘amsf A m%ﬁm%ﬁ'p%oﬁ? 'ns”é% 'D%A%re%eﬂbé@apable of binding mammalian

RNA polymerase and initiating the downstream (3') transcription of a coding sequence for

a protein into mRNA. A promoter will have a transcription initiating region, which is
usually placed proximal to the 5' end of the coding sequence, and a TATA box, using a
located 25-30 base pairs upstréam of the transcription initiation site. The TATA box is
thought to direct RNA polymerase Il to begin RNA synthesis at the correct site. A
mammalian promoter will also contain an upstream promoter element (enhancer
element), typically located within 100 to 200 base pairs upstream of the TATA box. An
upstream promoter element determines the rate at which transcription is initiated and can
act in either orientation. Of particular use as mammalian promoters are the promoters
from mammalian viral genes, since the viral genes are often highly expressed and have a
broad host range. Examples include the SV40 early promoter, mouse mammary tumor
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(peptides) according to the Invention is the bacul oviral expression system
wherein Trichoplusla ni, Tn 5B1-4 Insect cells, or other appropriate |Insect

cell's, ar ewoeedssso4pr oduce high | evels of recombinant p DS,
ordinary skilled artisan is, of course, aware that the %ﬁgﬁ}gg&é@a-@gbressi on

host has ramifications for the type of peptide' produced. For instance, the
gl ycosyl at i on \ibs bEperottetsr, geeadvitie thalonlalpeanotesr hemessiiflevirusquemaler(andg. | COS- 7
cells) wll" dltf-,écm\/f Fopigrdr hat  of peptl des produced in bacterial cells, such

as Escherl chl [0 err.ed . enbodi roteins are
expressed in ﬁgﬁﬁal i an gré’éﬁ”g' %F/gsﬁﬁ’éf"? éﬁm}é’?ﬁ?%saggeh""@g'tygaﬁg aF@°8f%o known
in the art, arrdcagniz¢diriemaramalion cceliglare reguatersegions ingatrdiBi tatheptransiationrstops any DNA

sequence capatﬂoeo,p;ndmuadbgahmmh %ﬂwote%n&@é YA tRS & dRG dedubhdel §hé 9 t he
rotein i.nto nmRNA.

downstream (3 ription a_co

e b 8 6 S Bl o S ST P P e i T
pl aced proxi rreFiOlyadﬁnvlh@nB Examplesaff trarseriptiordiemnates @oe palyaderdytidn sigreleTinclugex, usi ng
a |located 25- t%egmd%@wypst ream of the transcription initiation site.
The TATA box |8 thought to direct RNAE rrerase ] to be?| n RNA synt hesi s
at the correctl0®te. A THaMANOSAT BrregHshe exQgeppusnuaisicorait i mammalse: r eam
pronoter el errmtoSts(anMraseotherdabﬂsr&mwasu kriowpilrc thk layt, &rajcwitl @ary wiith thenhokDEIt 0 200
base pai r's UpSjLeam AlunhdRs TALME Odoxrdimedificd ' FRG AR YaRh® FERRLe
determnes the rate at Ich transcription Is Initl Qcan act in

ei ther ori ent d¥gchiatiopy p‘f%’fftnledﬁ?déﬂ’edug@sﬁgmﬁ'aWﬁ‘BP'P%{rfuﬂ?’br?t?P'é?pQ'aﬁ?r\e Yidle
pronoters fr onfectievmeadapsutation bithe ppdynedeotidd(s)drelippéremes| anelldirgre mixsoirgectionadft en

hi ghly expressgoh@ifiiaug. @ broad host range. Exanples include the Sv40
early pronoter, npuse manmmary tunor -23 WD 2004/083404 PCT/ US2004/ 008567
virus LTR pr orFBtQ,q] adeﬂ'B?/P’PéE‘ maYjase b Aade py divpierproteffepgistednigpasanel vi r us
pronot er, and knb\)ﬂeln@té/ar}ﬂl’ TRl R exdnth the Ty dtkin addy\be hddanNBCI fufibri prdteined M nat i on

and. pol yadenyl g} g SeaUERGE S, ¢ SFEPAME P aBITIGh 4R S8R SEgueau! at ory

regi ons | ocat ation sto on an
t he pronoter éW@H@HF@C'dﬁPMWQﬂW%le bﬁé'q'ﬁért%éthe"ﬂt’é'e's ac'dtf%lehﬁr?ﬁ%" of the
mat ure NRNA | pufpesesed by site-specific post-translational cleavage and

pol yadenyl at i anpl es of tr on, term nat or_and_pol yadenl yti on
si gnal s i ncl u8Q101E>hose ﬁgr‘?%/é%f @?r%es%z?bm FO%'FC{I]'W 'SP, & 8§ %rels?t?rt’ oduci ng
exogenous nuc|Rsteinsamayibe ipelafederrpytified dma vaniglyto§ waysknowt fo tizpse skitedrin hests, |s

wel | known | n debding bn whBCotivr lcbmpeaérys wetphestahen tﬂ@%tamgel IStanu&@guanﬁiehm ques
i ncl ude dextran- d| ate ecipitation,

pol ybr ene medigreds ¢ P%{‘h f@&f’{%@hom% o'f’?)' ‘t“?%t 'r?'ﬂléqnlﬁ’ﬁ'cgegﬁ‘i‘t‘f?’f)o c??"gtaP viral
i nfection, endeshrigleat ingidind lqnh@(CD@tgynthtoethm@(f@yy.laﬁdlrﬁmsﬁnﬁ'ese HB'F@I direct

m croi nj ect i ORh@BatohrBShyDRMY dhidnfatddtE4iY. - For example, the CD8 protein may be purified

using a standard anti-CD8 antibody column. Ultrafiltration and diafiltration techniques, in
conjunction with protein concentration, are also useful. For general guidance in suitable
purification techniques, see Scopes, R., Protein Purification, Springer-Verlag, NY (1982).
The degree of purification necessary will vary depending on the use of the CD8 protein.
In some instances no purification will be necessary. [n some instances CD8 expression
is detected on the cell surface, for example by antibody binding and detection via
fluorescence or by Fiuorescence Activated Cell Sorting (FACS).
[0102] Nucleic acid molecules encoding CD8 as well as any nucleic acid
molecule derived from either the coding or non-coding strand of a CD8 nucleic acid
molecule may be contacted with cells of an target in a variety of ways that are known and
routinely employed in the art, wherein the contacting may be ex vivo or in vivo.
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[0100] The protein may al so be nade as a fusion protein, using techniques
well known In the art. Thus, for exanple, the protein may be nade as a

f usi on pr owWe 2004/633404NCr ease expression, or for other rea Q npl e,
when the protein is a peptide, the nucleic acid encodi ng)%?ﬁje&bg]é‘{?{]%g may be
| inked to other nucleic acid for expression purposes. [0101] To test for
CD8, the protdPt03]ls pur Mril@tiachmentsesitnierdioent Learessiop carsie @yaluateinifelyibis may be
:jsol a& ed or pt\lfgin% itrfé?ahdeno@amewe&c%maﬂﬁngwrﬁséfm;/mélzre;t?% gbRsse lakédogeﬂa,g n Ei he art
ependi ng on what ot her conponents. ar resen n the sanpl e. ndar

puri 11 cati on W HOWSSHE T GRESCHERE PLRMbPELA TorsrgPite tHoRPS PORAURIRSY | cal and
chr omat ogr aphifegal&tesitiasieq exgession cinu delis ginfectad ewitrh adgreyirdsy dordgninditog faffinity,

T o, IRBSCHRLE ol TS AN B DOV Rl B oD

the CD8 protein may be IF).ur usi ng a standar - col um.
Utrafiltrati dHucaiagels arip propeduregpiovides Rriiulglygrd effigient apalysisrit celbentiet #e pr ot ei n
concentr at i on,re@mbinantsarusiamd géne dxpresgmnandls igplecladted® rdatilysty drabrtisan of

purification td ﬁg,g% cﬁ@er{?ﬁr?a?%@hniqﬁes Protein Purification,
: e de

Spri nger - Ver | aa degree of purification necessary will vary
dependi ng on tAt04lse of Usiethemaclpie atids i the prases divention yhich eBepdma PSR, i cat i on
W I:c be n]§ceSSaarayety biexpresioni vegbid RarEte had. Eﬁﬁé@&‘skl&n\(ec{o& rﬁ@,tte@lttm séh the cell
sSurt ace, or . . Y1 scence or
by Fl uor escen?éﬁ%b \?g\{agﬁg%g%g%&%o?%gpiﬁﬁ%s‘ﬂﬁ g'% enN}tjoc%gP% gg@{ "ol ecul es
encodi ng CD8 &enerely these axpyessige vesiers Kelude transeriptienabanseiransiatipngl iggHiaey her t he
CQdihng f)lr no]pmad& Bgd Sperandinkéd B tkdicleideligiciccag the prBtbiRC The tef Ycohol cont af:t ed
W t cells O rg I.n V. I : .rutlney
enpl oyed in thsg&ae%%,s r%\/\i%srtgiDﬁ'Atﬁ%édeg‘tée\réltngé s%%ﬁgg%%&g@ \%/fa(\?‘\(l)m’grf%&? lr'lnk\?‘?vo. -24
WO 2004/ 0834040¢ngTyegsnge ity DergBgiar hgsbargaysmy; Theicoritol srakenseas thateaane pytakieid gene
expressi on camorrokeryébd) fdr eganpld, inciadid ¥ préiotet) SptidBally BR opetRBéhlierte, WRES OF
contai ning the, | neght (0f hht E&k%Sttic;a%ﬁ%Q F o Banlz8 ST AL vadbhyidtSn
expressi ng the desi reg Brso'el hoor IRd"E rrarf< r pbé"r?e, RS

p- gal act osi dasignals, gndyenthaeaessi dase expression in cells Infected with .

adenovi rus congfspi Ng t REcidle a6id!idespRibY aRkedd WABN (tAd-diREd)ints aNfuRiotet ect ed as
early as two frleg#r uc tao_ce Q)é rocedur e Brow des a

S . af t.@r atﬁdi nfq Ad- G - IIsI

qui ck and ef f FETRRT PG )P nygleia aglq seguangs, fgr exaqple, PP Pls and
gene expr essi eecretersideadsr isngpeebigrinied to E2NA foy alnplyaeptide tifi it #nexpfessedragi mary ski | |
usi ng convent i;ppAteit R&IpRIEHASs inl18&LicHSF A8 pbifiapisch BlomoRe bikinacediie Present
i nventi on which eqr?cloge @agr of ei n a ,fv,??r{%ett !’@Otf exEr eszg{gn vect ors_can be
made. The expPREELIKeA P RTodinggodugpeeds it fiepts dng transqription; of e spgpience; or a -
ext rachr onos oniedsome binding siter is vesratly linkeshto efvoding xgertce ifiitris positiohrsisto agdmone.
Ceneral Iy, thegfta@XPInSRfInONAY BSJHYF Sxd ,wa@fasnf NRA bk B8TNA 8dflences _
transl ati onal ,regul at%;% nucl ei C'?iﬂmt oaper?b Y |tl n5<egl to Phe nu%I_el c acid
encodi ng t he B’}‘k8 80 S ecoptéqumls,a fnthe cdse of a secretory leader, contiguous and in

reading phase. However, enhancers do not have to be contiguous. Linking is

accomplished by ligation at convenient restriction sites. If such sites do not exist, the

synthetic oligonuqleotiQe adaptors or linkers are used in accordance with conventional

practice. The transcriptional and translational regulatory nucleic acid will generally be

appropriate to the host cell used to express the CD8; for example, human transcriptional

and translational regulatory nucleic acid sequences are preferably used to express the

CDB8 in human cells. Numerous types of appropriate expression vectors, and suitable

reguiatory sequences are known in the art for a variety of host cells. .

[0106] In general, the transcriptional and translational regulatory sequences

may include, but are not limited to, promoter sequences, ribosomal binding sites,

transcriptional start and stop sequences, translational start and stop sequences, and
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sequences"” refers to DNA sequences necessary for the expression of an
operably |inked coding sequence in a particular host organism The control
sequences WRabo4psadodui table for prokaryotes, for exanpl @cru’sdoddsssey
pronoter, optionally an operator sequence, and a r| bosone bi I’IC?I ng site.
Eukar yot| c cells are known to utilize pronoters I)‘/adenyl ation signals,
and enhancers. e”hancf'G’IGSt]"atRmﬁq\é?"EesadFapeée"eﬁﬁ@f’%dﬂ? tIt sRgatonyseHenGEs | s pl aced
into a functl Onmhjde a peimater enisthangcriptiondl start@hdistop sequdneesc aci d sequence. For
exanpl e, 1807 Pr e BRHRAF Seflonces Shibddb Qliter cRfiive! o 1RREBIB Mooldrked t 0

DNA for apoITp I S expresse preprotein partici pates
in the secretil®f p@f”%%mfﬁb?%@?ft’laﬂ’éa"y accﬂF'B%’P@Pte@rm@WHrPé‘é‘?m‘?'% H@ﬁ%r abl y
linked to a codinters eicezombing elbmeras bfandre thahend pramster, iapd alankrofvn rhtke sequence;

or a ri bosorreartbénlagpengeéj f‘ﬁ,egﬁesgrg%grm{),y | inked to a coding sequence if it is

positioned so as te translation. As anot her exarrpl e, operably
|i nked refers [PTPBDNA selurdsition the jexnessios yeglar ay BRMRISR ERGURDAISSIEBEE: i n t he
case of a secrret exapple el expressiomidcipr My have twd replicatda disiem) s alowiigway er

enhancers do nal, Haye ‘inOMQ% g%ﬁl%é o B Cpg]eLih %}nﬂﬂldénsorr] in@&c??éf?kdr%%&su@é( | gation

at convenient FeSt I CEIOR S) nt hetic
ol i gonucl eot i ded duAPrSAYOls has kaé’l%'“&raéd geeidicatign. adzé‘BF?!@ﬁ’@ef%"tt?Q’%'B%vent| onal
practice. The ekpres3ma vbdudrs, mihadxpﬁasibntvreaasdoathmoaaéasr@@ubqueﬁwhmbwseo acid will

general l'y be P RdsP Q:EI‘ %Er?orﬁe af\g' %rg?%gt% o barpagtﬂ %ecgfép{ gsﬁhléhhﬁ’an@ﬁe for

exanpl e, human transcripti oh atory nuclerc acid
sequences ar e eHesSiOR £PISYuGis dhe indeoEking weslor Ry be émteidﬁo ﬁ&ﬁ%ﬁ‘fcd@W & theyuner ous
types of appr opstical By sowefiStRé approtiate Modologunsl séduehdlTbieinclistguh dleGestorsequences

are known In tc'&%u%é& ofrf?Jeg%tiNq"’\fe%t%{s%reo\Lelﬁﬂ niffkli. [0106] 1n general, the

transcri ptional regul atory sequences nmay include, but are
not linmted t 8108} onot el %fe@fweﬁr@b@lmqnt Besaprassionivaeieniepysioptais a selectable

transcri pti onadariet gernta t& BNbwSthe BelSclieh 6MEASTormet Abd lcallsi TeRktichtgahés @B elest Op
sequences, anQnown 20 4;&2’% Afth@%'l% U§20(&4/ 008567 enhancer or activator

sequences, Ina rre et regulatory sequences' i nclude: a
pronoter and ﬁﬂﬁﬁkcrl pt Prefesdblys tha vecterrigla ¥itab pectongueihesean adeQaviyd|vesteroamt er

sequences encagéobdodBfed Ql%i Sdidr héf&s%ctérrwg%t#ab:@n &Hctbﬂ%@ otherﬁ@ospr omot ers

oy oot er s, P B ML APt AL ootia ot A BHEES ST ER 68388 o0 known
inthe art, &od aw eadgmyfrttsl Ann'agérevipise iseany \ilrm/@mtheohmﬂ)[ adewyiridag. aodi ti on,

the expressi ogestay Ok Gmynecwsl %s@daiommen(ﬂg elnmm.éh adEmfv.r@égnme the
expression ve

tor I Ev t Stens k! Rnﬁ to

mai nt ai ned | n&ﬁi?“%#’é% |95na§’an138?n° '5(“3?1% eaﬂe el ?f arqy 8‘?“)?“?1 e@% ° ré" S for
expressi on antgcksrthal qan deasnyriavied ah @s soufasrof cAderavinig eancbeaampplified fromitem.
Furthernore, h@nholildl Redtpkd m@hrougx v, %&h% a(ze&{u? bailabldRor® R IARRERERTyYECT O -
contains at | %al§ure lﬁac(s o%qbﬁBEeRo&”Re C&ﬂﬂ or ¥rom any other serotype of adenovirus

available from any other source. For instance, an adenovirus can be of subgroup A (e.g.,

serotypes 12, 18, and 31), subgroup B (e.g., serotypes 3, 7, 11, 14, 16, 21, 34, and 35),

subgroup C (e.g., serotypes 1, 2 5, and 6), subgroup D (e.g., serotypes 8, 9, 10, 13, 15,

17, 19, 20, 22-30, 32, 33, 36-39, and 42-47), subgroup E (serotype 4), subgroup F

(serotypes 40 and 41), or any other adenoviral serotype. Preferably, however, an

adenovirus is of serotypes 2, 5 or 9. Desirably, an adenovirus comprises coat proteins

(e.g:, penton base, hexon, and/or fiber) of the same serotype. However, also preferably‘, _

one or more coat proteins can be chimeric, in the sense, for example, that all or a part of

a given coat protein can be from another serotype.
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the host cell genone, and preferably two honol ogous sequences which flank
the expression construct. The integrating vector nmay be directed to a

speci fi c | wowsod/os3zdae host cell by selecting the approprl; 2{;&)/ %fggous
sequence for inclusion i'n the vector. Constructs for integra ﬁ{f{9 tors

are well known in the art. [0109] In a further enbodi nent, the expression
vector may corP#M a selAdauaibthe viratemeter whiehnis Areferably @vyagenevissb vestar @8R of

transforned hQ)‘ét ré‘pﬂ&éh&n-coﬁﬁie@ﬁi | Qr@feﬂaﬁ eShel raM&bétor k@%ﬂlcbtibnfdbﬁleﬁf torand wil |
vary vvlththe s.a viral

er ab C
vector, such & étf?"%@é?%'cﬁshf’%fjeﬁc' { e egaﬁ"p'eagben 3 %%8{: ?’vg'f%% ‘\)/rff%rgbly v&ctor, a
her pes vect or adenayiral @eqt@vmﬂmnsaﬁeacg@pmeawrbﬁglemtww godifigation thet iendersabey, t he
}/I ral vect gr IVirus FepRodBoh0ehidieht. VIR triddificaion a6 40l génomeqﬁdnrdegadmt Rengleri ved
romanyaen AN A e i rus
adenowi 11 dae e @ addhon 'S BRK'sgens e BN or Y seimeb optr@R g of 2 o an
adenovi r uses) DA segmprtcrepiaseimenisof @NA. segmert.can indradustion of g lesiorined 'al&/énow rus

is of any Ser%'b%rﬁ&rt cﬁd@@@é/hrﬁai as &fe%&soﬁa@ar a§%Fbeb£ %mbm&e@a.@s.@ weur ce of
adenovi rus can

th h 47,
Wit ch ar o cur PRABHDB ke PEBY BSPPiel e gL Ry kisheer PRES WARR R o mEPHEC  on
(ATCC, Rockvi lameuntijtht §an bepadkaged iatpgn adeheviralyisipnt ype of adenovirus avail abl e

from any ot heroﬁwr ce. E%err'e@%d%ﬂﬁﬁion@ib fdenaVid Harticufin dAEndVfal %{Jﬁ%QUp A
(e.g., Seroty 11, 14,

(& %0, 59" O MRe) 7 cobltn, B redpaion Wt b, BEais rpleeforaitent; nd L o oo
D (e.qg., serotnspiien & a gnsdede ed®ding For an ][ﬁnurtbelpdlMer RRleBle a8 Befin@Bherd®- 39, and

42-47), subgr gHp ﬁdﬁn%r%ﬁ?fa){@%re‘iérablysLh@%a@t“&we':trar(sééfeoér%&ﬁﬁg @ aam@raﬁé&uc or any
ot her adenoviral ser Ofﬁ%@?t Vi rus

refera owever
serotypes 2, Hofeulgofi rABTY, s”&%“a%‘é‘f%’??‘”f‘ﬁs”%ﬁ?’?@é§a%9?aﬁ°°l9fe€?éel ns
(e.g., pentonibkasdigatiorxbmiral,asuch as addnbydml) gerfomiidhsegsences with othgpsequddoesever, al so

preferabl Y, g@&&rthogpg,eaﬁégﬁ.ﬁd p,qéagg;m,g,% be chineric, in the sense, for
exanple, that all or a gi ven coat protein can be from anot her

serotype. -26 %3 »004/ o%sms PC‘FPLE’QO‘D’H?"O‘(?S!?B?‘P&W‘G'EQXLF perliatanglelident viral
vect or, whi ch aténhofireeieztoflbiuch arveetoresan Cortipitise withet €dmpletacapsibe(i.e., including a

replication- CQ@@E% Sl C Ao 18003 ol Ghade £ Rl ieid Gy 9T T cf ent

or conditiona I cat1on- vect or whi ch
i s preferabl y 9giwmeds ﬁ‘t‘ﬁﬂ Piop degsadedre-9-dyRbyicaby @eﬂﬁﬂ@??é"% 'f'ﬁfe@P'V-l st one
nodi fi cation wiratvectenebaripasedsh@mpleter ¢ipsitss k), @atal meard edfi cairgmf themasgmdl f i cation

to the viral Qﬁ&gﬂg o ﬁ%gﬁﬁ%mowéto& ?nol%?&le aJd‘ S'BtuBﬁa% Er?a préfEl 5@& a%aé?

segnent, addition ;orearr
repl acement ofraRsoeReensedtiganinhinging Fﬁ?‘?soﬂtfé’taﬁ‘(?ﬁ erpfesfbm\w fr @?9%3 mAV ESNA
segnent can bearaxsd|Stimlclall@ﬂh@mﬂsndumlre@tierﬂeiramsapﬁa |l arge as 36 kil obase pairs,

i h o2 e B © FA R SR SRR BTy o TR O,
an adenovirus, to a par’ucular cell, the virus can be employed essentially as an
endosomolytic ggent in the transfer into a cell of plasmid DNA, which contains a marker
gene and is complexed and condensed with polylysine covalently linked to a cell-binding
ligand, such asitransferrin (Cotten et al., PNAS (USA), 89, 6094-6098 (1992); and Curiel
et al.,, PNAS (USA), 88, 8850-8854 (1991)). It has been demonstrated that coupling of the
transferrin-polylysine/DNA complex and adenovirus (e.g., by means of an adenovirus-
directed antibody, with transglutaminase, or via a biotin/streptavidin bridge) substantially
enhances gene transfer (Wagner et al., PNAS (USA), 89, 6099-6103 (1992)).

[0115] Alternatively.‘one or more viral coat proteins, such as the adenoviral
fiber, can be modified, for example, either by incorporation of sequences for a ligand to a
cell-surface receptor or sequences that allow binding to a bispecific antibody (i.e., a
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[0112] Preferred nodifications to the viral, in particular. adenoviral,
genone include, in addi-tion to a nodification that renders the virus
replicati owodedsosssnt, the insertion of a transgene encgdi

i mmunonodul at bry nol ecul e as defined herein and, additi gggﬁ%&gfrq%g&
preferably, at |east one transgene encoding for a therapeutic nolecule of
i nterest. A viTelesulesits ﬁn%xgndan@via@méiﬁqitvi%,thegwoafﬁrﬂ@r%freasmzhwﬁ spreifigity

coi ntegrate, for £cell-serfddedadepdr) (PET hteidtionab petént appliostion avi Wel 95/2g&120/theC )
sequences W th,qot ggnﬁ : G . § ASEd g or ot her
virus. [0113] ‘Ij'ﬁ %@E"ﬁ@ﬁg_ angt;g'aséﬁtza\ll;i ?3@3‘{?52{3 %@V%a“?%d%ul arnﬁy eg’JE it

repl i cati on- deffgcemiipant Agthodiss Alst Yo 36k yn baffycases. thedyrige EgcRlioni?®se eit her
conpl et e capsir@sepfor infractions @leLbrdagted, and the @kusgIdp BRan sdéadviras isaediractedtovi r al
genone) or enp S| I | viral genone is lacking, or is
degr aded, e. g.%Nebgcgg%'—%?%%iwpgdrrb%h\g?n%gﬁ?smﬁgrans) . Preferably, the viral

vect or conpri d8%18onpi etAlerpatiyely.targpting elemgaf, whicheis prpable otkindingisperifcaliy
transgene encedise@ctbdEelttiise, bambesuipedioad MEtymdalie @ b Gigh RffiniyoRidiigRlrl y and

preferably, at_least. on trans codi n n.inhibitin

N Cernati el 3 BT LeERR o b RE A BT o B PicBloh A WETEMs00 | o 1 e
out si de of t heThatiengsne daliveryghirlel coypled 1a1p sauend meleeule efrthe higheffipity binglingr ef er abl e
or desirable tRirtas 96tadRinkicfdéSto tifdIfddt adH, whdteir BRNQB¢bridiSolcéul B cBgHblel gFUl ar

I'l, the vi I d tial d | yti t |
CoLl; Lhe. 1" Saed ST LTRSS 1 oy o o BPASMTR e L1
is conpi exed diriseleotadeeitmd- wi t h pol yl ysine covalently linked to a

cel | - bi ndi ng meqnd, 'S Ufdig anel I AR\ Ghkd, N slnbOt kMol Rlg.. dddshofdisd . 89,
6094- 6098 (19 é%; and Curial et al., PNAS QPJSA#S 88 75850- 8854 q(xl_1991)). | t
has been denpri@hsfmaten rEopiigalipn| 9f ngpgsental h@ating, feoskransfactions dees) yrleqtian: pa

conpl ex and adesmbwEneulisiore. gse, obynicrepegjectiles, iacubatibenwith rcelsiumd pcepate@Nant i body,
Wi th transgi UtARpRAS Rire@ Midtdidecior el %FUa%&iié@lQ?&‘Yrbr%'fé?rirgrv&r@&@)gla%h\fa&taﬂ&‘t' al l'y
enhances gene tran?fﬁr Eﬂi{_\é\agnex at al,, PNAS (,US@ 8 NASOQ -61.03 (1992)).
[0115] Al t er n&h7apan,the fPyn ofihelnpycleic Acid:seauepers (5 JtN4 oONA & Ypeige sy .
adenoviral ficeecommiae RMA ordNA, iiretle absencecofeamp lassociatet! ipenteityysucaneapsid at | on  of
sequences for b N f id eceptor or sequences that allow
binding to a @%éé'%gﬁ?ﬁéﬁegaﬁ?‘?nﬁgg#yén ShEloB il = Vo 20041083404

PCT/ US2004/ 0048EB] 1ol e Siilarivni $itreo fiRosenes 18565t neells sa81 favcifusipar with 19k £ ber,
and t he ot her nantbrdnayiangctopemi domprideylipododies,awitbedohstifitived mekicr sz phadihg ( PCT

i nt ernati onal |d, cat:l { 412 . : a iyeation) and
vat ki no. et at W RGEOR SR IhAGED e e el eatedil oy "Rl (58

Reconbi nant Adespelagies Bethaggiat Md.\gnd ogn g usedaogpiding te dfagrgcommpaidatipp otthe

fiber/ cel | - sumiaacfecturee MepHowdr, 4 lijosdractanMelised 1@ efbdt gedd dtlverpard lipbmes r us, such
as an adenovi J i = surfac t ans -of
es ri ber .| OT1EP plsBElte ofhol dnflonEicbloacl iien SEGER! e BTN

bi ndi ng speci FiEglq gpat prefely (asareduessysine Methpdarescripge heseinkean be agled & e f i r st

nmol ecul e of alipusofeilelttienidftyr theNPostehepairé prepared according to the manufacturer's

instructions, or during the p'reparatlon of the liposomes.

[0119] The vectors according to the invention are not limited to those that can
be employed in the method of the invention, but also include intermediary-type vectors
(e.g., "transfer vectors") that can be employed in the construction of gene transfer
vectors. .

[0120] One of the preferred methods for In vivo delivery of one or more nucleic
acid sequences involves the use of an adenovirus expression vector. "Adenovirus
expression vector" is meant to include those constructs containing adenovirus sequences
sufﬁ;:ient to (a) support packaging of thé construct and (b) to express a polynucieotide
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and adm nistered to a host cell (PCT International patent application no. WO
95/ 31566). Then, a gene delivery vehicle coupled to a second nol ecul e of

t he hi gh avbi2mastogadey ndi ng pair can be administered to t

wherein the second nol ecule is capable of specifically E T)S%g?{}"“@@%e first
nol ecul e, such that the gene delivery vehicle is targeted to the selected
cel | type. [O0¥evias.begd dorgd theesirsinmeensk neantisessaeientatiirh Otieou(se. i the context

el ectroporatigp an drfisoAsd Q.Br‘?ﬁt.léto@xpréégm Yeey h&nreﬁulret fhbtpﬁfeeaén@l prédici BE.

(co- )transfectl 0-) infection, nenbrane fusion, use of

m croproj ecti P esﬁz ubation with cal ci um phospate-DNA precipitate, direct
m croinjecti orljo126] c.) afie expaasbiab vextdr eomprises)afgenetically enginessedt formlofismi ds, and

phages in the aEé?mBWquKnTo%hée J?'t}fé aﬁp\&ic%&rﬂza‘ﬁé‘rﬂ&%ﬂ&%@uds' a §5 kb, ﬁMér QbubleNA) . a
vector siml arlgn can co e associ at ed

he absen
protein, suchSERMeGBNAyiru Pﬂﬁ“@sHbSt'&’HH‘ o rierps iecas Of Aeenoy ?§H8‘ Vﬂ‘ﬁ(%?‘%’be li pid.
[0118] Sim | aséquences upetol 1 plo (Grueisaue fahe dorvate] 1992Ntin ycohtyast tesrergviug, tthe cel |
menbr anes, 3 Ygdrhiifa UBIGOHRLCRIY LRRTRIRSu Wéhrbnﬁbg&ﬁél'lﬁtﬁré%ﬁ bAifebEi C aci ds

encodi ng the coat Pr ot el n. | posones are _conmercj a aval | abl e, for

i nstance, froff4NPYI@ D%&WSP'G@‘P&”“ BisPRE Sipqner phout B?{H’t'@'aﬂ?" ik eflFopccor di ng
to the reconmadahatiuess aé sﬂrdmxrallyrmablé,aanulmoegenoni‘drearmngemermhbs ies dptectedan be used
to effect gengftéi’%ktbé(s‘?\feyanﬁaﬁﬁia idnPR&ABF s céhﬂé/fb&gmhaﬁ ﬁ‘@ﬁng@na‘i Eé\‘lﬁie%’érd%é@ac' ty

and/ or reduced toxicilt VI VO can neric
protein (as pPoltited ‘iXE'P ﬁ&gﬁeﬁ%@ﬂsadﬁf@ﬁfﬂl f“%ﬂf’“h@lp%?’ﬁ)m Bafirksd oy dpemid o t he
| i posones ei t Hiseasabiobras btige #esmmwmgw:mhmmpar ed according to the
manuf act ur er’ fa12p{1St ' UCALARGS U ol slifiie RECOR B bORnliahdif JekpSOTeS,

[0119] The ve accor Ion are not ose t hat
can be enpl o%“é“ﬁerf’f!tﬁ@'dn%ie @anaste. ease of manyatier higp diter, gqldaedaqukgeh@gge
i nt er medi ar y- biPiigh Bescpith Bobteer@ls of the fvird) Sesomeveddtadl t10)200 Ibade grinvegeenpl Oyed

in the constr He Eété) I fs %‘13‘: Elreag§ fe%men%eﬁécggs% oQ]\%'gl] Dme Qﬁca{i&e rF\)ur ef erred
TS 4 3 lL tiis

net hods for in VIV
| nvol ves the PRFsagifg. Hw%b @Mlat@ (lémggfthﬁﬂev@afmntam mﬁtstf@nser@twf\expressu on

ve;:]Eor I 'S Meardis tHabare AVIdU@ By thb 065t FORS DNAGESHication tTaé Bi FgiodJEIRAHdIEYB) sequences
sufficient to 0 'n ot n express a
pol ynucl eot i dgﬂc@%ﬁ&#@%ﬁ%ﬁ%@g%ﬁgﬁ%@%g%%ﬁrgog %tthﬁrg éeﬁgmé nedegr(l cl oned
therein in a S¥neelulgr gengs.i Benaeressiorcph e iB2nregion (B pack E2Bhresiis e it ext of an
anti sense Congjnthesié of 10 Profsirsl fOMviDBISA Rplical@l Thdse prdiéiis &8 envalaeinNaduct be

synt hesi zed.  [GREH, BACouR¥ S RRIRInd RE4 86y GO (355, J085 AR o0l neer o

formof an Nov1 rus or gani zat | 8denovi r us,
a 36 kb, |i nethe lateigsnps, including &Jﬁmnmmhe/wrau@aps'am% g gxrressed onbyreftet | ar ge

pi eces of adeggnicarm!prddeksing dffa Sifylcchrimbry transcript issued by the major late promoter
(MLP). The MLP, (located at 16.8 m.u.) is particularly efficient during the late phase of

infection, and all the mRNA's issued from this promoter possess a 5-tripartite leader
(TPL) séquence which makes them preferred mRNA's for translation.

[0123] In a current system, recombinant adenovirus is generated from
homologous recombination between shuttle vector and provirus vector. Due to the
possible recombination between two proviral vectors, wild-type adenovirus may be
generated from this process. Therefore, it is critical to isolate a single clone of virus from .
an individual plaque and examine its genomic structure. .

[0124] Generation and propagation of the adenovirus vectors, which are
replication deficient, depend on a unique helper cell line. In nature, adenovirus can
package approximately 105% of the wild-type genome (Ghosh-Choudhury et al., 1987),
providing capacity for about 2 extra kB of DNA. Combined with the approximately 5.5 kB
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sequences up to 7 kb (Grunhaus and Horwitz, 1992). In contrast to
retrovlrus, the adenoviral infection of host cells does not result in

chr onosonmaWol 2004a83404i on because adenoviral DNA can repl 'P%Fl?s bdl 0?1% fpi somal
manner w thout potential genotoxicity. Al so, adenoviruses areé s ¢l urall y
stabl e, and no genone rearrangenent has been detected after extensive

anpl i fi cati on.of R¥adks) isrepacgalie indfedzdtand E2 fagions. jheqnaxingis ¢anasity &f the eymeat

regardl ess ofadehinlis @elol isamadrer. $ka@€ab0801§%1bﬁ thé 6ben @vigth af therveetat More appear s

to be |inked oD FT |
e 12 L TP i el 8 gt e

transfer vect oﬁourcﬁefc"&&tg’équeq {oxigitye Alge, i@de@ﬁieﬁﬁefc@a@/@f% Er’ré’ﬁ'ieBGP”&{sl on, high

titer, wde tas@pedmplad.IFor &agple, leardgdvfgital peearpressidnihas Bexnfobssretd with thehe Vi r al

genone cont ai ”cu?rQrQly%Qa%é?@%%fo thigh Wﬁﬁﬂc.‘ﬁ% of Fn‘?e%f?o%t(ﬁlo ol é’E i Ch are cis
repiication and

el ement s necessar% he early (E)
and late (L) rl@#2%ns of Helper gelintinge reaynieaietiver] frﬂmriymantqe g%thapthwn units

that are divi dggbrfRlictktRepdan! mQ§c|é/del§1| ne%lébpanetral defidtof emer AleanBEmbrpgicon (El A

and El B) encodes tein e regul arlon of scription
of the viral JERSLVEG sl S Remplelohs baber i il b dufts b BBre B
regi on (E2A arnrglis2dBiher mgmmpkan|spedidsdhat gierpefreisdive f@rrhume aéﬁir@t/'@isr%-'ch @ellsvi ral DNA

replication. Thame, &§.0V&b B8IsaF etném&lky,eglndrybn%semphél@a iMBlial tcd. Asgene
expressi on and The products of the late

genes, incl udlsﬁéed[sa%’gverrk'ecgw‘?vy%rfgefr%ﬁe@e?%f'}%ej?)%qsd proteins, are expressed
only after si[@h6]i cant Recantydicineg ebdl. (4995) dighlases mpnavey methadsfor ¢uitringssued by

the maj or | at &opARRNhE, ropéé\é‘h% ade-lll_g\fﬁ'u;MhP one(fb%ahgﬂraﬁéell]e@gl%géﬂaéjar}, glfo?ﬂn
particularly efficient durl t he

PN o1 ot TS ndidyACkel Mg Ol sBOsREa Siinner Besks (TS, Blbrkperp )
sequence whi chUKmkmgainitd eda-ploahicof mediumRRENowing stirring atrdd| rani tha.cel] G4AB) isl n a

current syst engsihRePWM Ba%h MO Yhduts férﬁ.alg%?ar@én%r%éé?mrs Eﬁjﬂﬂ?' SEHS
reconbi nat'i on between shuttle vector, an prow rus vec t he

possi bl e r ecomi?§atfbiP B’Bt'ﬁ\é@ﬁbi’%aspf%‘?ﬂsr &1 cefh dnopdpra, ’eﬁh‘ﬁpﬁ"‘{‘*%’ésdﬁe‘ﬁow rus
may be gener abesitin, iscadéchio sheprapie 656.mijlh @r266 ov Erlennteyerglasj«ar@queqtatcbnnry,soI fat e a
single cl One %th‘ébéa%nJl% EE'nor@'?orHrlS“z;\H ?'%e&ﬂln%l{ﬁen%ﬁla%g% 38 i bffrdafnoOM C

structure. L ner | on_.and grg?at I on novi rus vectors,

whi ch are ;ﬂ'%d a’t?’k‘}r?“a (& ‘Eﬁt@ﬁ‘i EPABign: (FlisRre HewsddP 9EM e Podte. | n

nat ure, adenO\BIO%usnmame pes kndoipb tlapphe)medmn &l rppldde8Ytoc5% dfehenfidativdlypg genone

( Ghosh- Choudh d ra kB of

DA Combi e d‘éﬁéf aﬂetn ﬂcjus adcﬂer%%)?(%n rrl\élngfQJ\Hs Cvﬂ%reggn%qgﬂ §t¥tno§9'g4?%@% f8lofib

PCT/ US2004/ 00857 th"c‘ff"“ﬁ')l‘?ll? "E%%ﬁseq@ 1P&p partshaligrommensrd fefanothey 7E§ regi ons, the
maxi mum capacifo1279f t heircaiprefenéd eratsbeifent tictien@Bliois al“gutiessti@dendvirds ¥Bs or about

15%0f the t olahy] 63l Oed BB L@hou DI KA B Rl SHETRYI TUS

viral genone renmains 1n
vect or - bor ne @ger@yl@kgmetdyhvem Jhe 'ecpl*f@t"?"é’é Fhie@ﬁ?’l%'ﬁisd@i”i'%ﬁ bRiRer Wrus@pda

El - del et ed Vi rspexial human 293 cell line expressing both E1a and Cre, a condition that does not exist
in natural environment. In the most efficient system to date, an E1-deleted helper virus is

used with a packaging signal that is flanked by bacteriophage P1 loxP sites ("floxed").
Infection of the helper cells that express Cre recombinase with the gutless virus together
with the helper virus with a floxed packaging signal should only yield gutless rAV, as the
packaging signal is deleted from the DNA of the helper virus. However, if 293-based
helper cells are used, the -helper virus DNA can recombine with the Ad5 DNA that is
integrated in the helper cell DNA. As a result, a wild-type packaging signal, as well as the
E1 region, is regained. Thus, also production of gutless rAV on 293- (or 911-) based
helper cells can result in the generation of RCA, if an E1-deleted helper virus is used.
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is inconplete. For exanple, |eakage of viral gene expression has been
observed with the <currently available vectors at high nultiplicities of

i nfecti on Wdop4/gskdsl i gan, 1993). [0125] Hel per cell lin be derived
from human cells such as human enbryoni c ki dney cells, %&g{ﬁ%ﬂ%@pﬁg?
henat opol etic cells or other human enbryonic mesenchynmal or epithelial
celI's. AlterndOni28ly, tHsehskipeis derives ofagll bieal dendsy doug thenvedee is ool s of

other mamal i amnﬁp@g@h.esana hady @J@sd@%ﬁ@aﬁa@!yvﬁ nE&"ssJW”WHeaélﬁI@&V'aﬁ&%quUCh cells
i nclude, e.g. C JTBSen

eaCthartar ol el RS SndinCie 3 iace PR aburPaRe JereBhey MRR BV B col | 11 ne
| s 293. [ 0126]defesafelisrge m@hmfgamesantoceela@ggqfc@pwnm@fa ws*n avteelRFBt hods for

cul turing 293m&r¢}nh§b@mge@aqwmammpfwaméhéms vdcfbr mhémrfatnfecmy ural cell
aggregates are

ST coni sed spvFHBPyrérrioratlin o lelel gl Kt eoebfl rRaes AR 200 i of
medi um Fol | ovﬁan@egea Intmamgofalne aﬁenqvmvectbre seallds those pésiciineg hprein apd kiowat ed wit h

trypan blue. I trfénm I‘rﬁé aéﬁé%m& ,reﬁnbmém @a% béTbééEQG %Eﬁdd@éese;ﬁd%hm&.ﬁelﬁtoﬁﬂ in,

Stone, UK) (5 \%ﬁ?) nP' ‘%ﬁ as, f.ol i ngcul um resuspended inb5
n of medium rﬂﬁﬁ'@d’ [k Veerﬁaadrelﬁfr@?e ?sﬁ? "H‘i“)m'?"}? ®°P50 M Erlenneyer flask

and left statilofi2f8]ly, wilsh dctbaspdiess” agndvisesris ploiculdrlyt advanthgeoThdormedi um i s

then repl aced .Mueman éplar&e iRbrtd sf%tbrouag%@é ﬁﬂA?fada RNkl a6 \'féﬂ' bdcPbeibaude@r Vi rus
producti on, 80% co fter which

out
P et he e (S8, S ted 7D esdeiareoraie Ty 1) o SO leRS e e
added at an Ma3ademdvird) vérfors &l rheiinadls ofanaking efid usirtgditenoare dgscobedriminglatdetaif iol | owi ng

whi ch the vol s, ﬂaaerltw B8 907 Bndl 6996 648 dbcih 3K Whigh GRTBRAGSH ﬂcerpo.%et her 72
h. [0127] In Pref erred enbodi ment’ the adenovirus Is a gutl ess" adenovirus

as is known |hﬁ oY refPeNCeThe "gut | ess" adenovirus vector is a recently
devel oped syst[emddjor adetieo\ianathe gejitenckal thae the. adbheiruse pédia el replicatfont he

adenovi rus re?f#eéf/@ & %%é?teéoné{shgngﬁ' d@eﬂe‘lﬁxfé hﬁ%%t?aéf tﬁ&’%c?éﬂo%%@ vGeidrlis hdtne

expressi ng bo exi st 1 n natural
envi ronnent . q%"et"bet°rP6§fU°@f‘P|”dﬂ %’ﬁ‘fesw§faé‘i'ﬁet°6thaé[’t"é"t'%nThElad%f@r"é‘F@H’Y R&| per .
virus is usedfwahy bf e paakfeeinh gnowin gamtypéd ot subgrofigsamke dadeyoviras typs isapphage P1

loxP sites ("fg Ptﬂdﬁﬁﬁ dis th% R 85\1&{ métgﬁhfﬁe&r&ﬁo ﬁo‘?& rLé c%%ﬁfona%e%&ﬁéq Cre

reconbi nase w €SS VI Trus er virus with a
f1 oxed pac kagldﬁ§d§’P§ﬁ%°w§ﬁdﬁth{ f@#ﬁ?'"%eeqfeﬁeg‘u@“lew ?’N?Ada@"lfq’féype&a%kagl ng
signal is del eumen baedoviub@bsdiivhiah atdieat ldedi pEbioshemital. andaysastierinfornfatichds - based

hel per cells Kndiyr gﬁ&jﬁh skh%tﬁ“c‘if Bben'ls {r't%bﬁg@ cffbitudtbis ;&ﬁg%ﬂa dhﬁg%s Ads DNA

that is integ er ce resul
packagi ng si gifdeStoas wel | as the El region, is regained. Thus, aI SO0

production of [mmuess I AY sRikd 2Bsve, mstypﬁaaxeatorm%s&dng ﬁ&h@@r@séﬁ%kﬁ]tu&ﬁﬂ result
in the generati

D004/ 083404 pETRShITFdue ok B [%hﬁ%ﬁgla?“hag’g’\‘/°"é'fsp§{ regohe s oL mest 20, G
genes. Thus t senvgeientde infredupethe tianseareorseding thﬂwmmymb@'asmeme@b%@nd@dl y, if
necessary. Theddigabl Bepewditl§in@¥ih rdfSnterest at the position from which the Ei-coding
sequences have been removed. However, the position of insertion of the expression
construct within the adenovirus sequences is not critical to the invention. The
transgene(s) of interest may also be inserted in fieu of the deleted E3 region in E3
replacement vectors as described by Karlsson et al. (1986) or in the E4 region where a
helper cell line or helper virus complements the E4 defect. .
[0132] - - Adenovirus is easy to grow and manipulate and exhibits broad host
range in vitro and in vivo. This group of viruses can be obtained in high titers, e.g., 109 -
1011 plaque-forming units per mi, and they are highly infective. The life cycle of
adenovirus does not require integration into the host cell genome. The foreign genes
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vector also contains 36 kb space for accommodati ng transgenes, thus allow ng
co- delivery of a large nunber of genes into cells. Specific sequence notifs
such as twoR®dossui f nmay be Inserted into the H I | ooppph RRgedd6ReY1 I Us
vector to enhance its infectivity. An adenovirus recorrbl nant 1s constructed
by cloning specific transgenes or fragments of transgenes into any of the
adenovi rus vecdeliferediycadepayirgshvastorsdars @piseses) apd rtaareforantpvR emaenciexiclveloart . The

adenovi rus regpsteiaMNo sidtnefleets ha@bded régoRes MLRIies [bf dadcialionOgih| valdafpe a
vertebrate in a%e&ﬁ%{‘eng&’u%a{ ‘éF’aFD%%af ‘P P Cuﬁuaa@%gge%w}%' eifggf%lan [0129] Use

of the "gutless Vi ruses vant ageous nsertion of
| arge insert s toFanseticolntial s VMRIAe"Ff"GPSf?iV?CéQiF -ew, see Yeh. and Perricaudet,

FASEB J. 11: 61[51131997)) Adawyvm Vetors Ve PsYeA t REd hereakaaydﬂy geRd Qliqgl%s‘s%n I'n ]
usi,ng them

addi tion, gutl r met hods n

are described Weﬁ% &63\ °mer7iei:% E‘% @a]i;?)amd Vﬁgcme eﬁ%o"}f@g&;é s B30 646
bot h of which theStQﬂZeﬁawml mﬂol?prﬁCaﬂ%&B) Reeerélv.namalr%fdeﬂSewe@estepollqm] O her
than the requiré&ﬁ%m&mtmmﬁrﬂ@ c&ﬂ@@@\dsédl%rvg%ﬁé Qﬁerib? (cBattdrdPériicddet BRE ECt i Ve,

or at least copditi t the na Vi, FUS vector is
not beli evedq{l c %‘D[c]a'ﬁéf gr ﬁgr% g‘%‘ﬁ’g f'Jl%g @8’? [c] ?999? eétli' ention. The
adenovi rus, n@gmipisterind regapbipsnttagdenayipusdiof ¢lf€&f@mtﬂs$m&mwert@FWelQStdﬁtlosubgr oups

A-F. Adenovi rteaos‘emee e'éapfwgw&%mw efall, agédjanwcef.ﬁaédt.eﬁl éuségaf ttiangigweg,erial in
order to obtain. ovirus vector for

i onal. re
use in the pr&§k Fﬁ'\fﬁvﬁf' ”’etg'o’rr‘)uc eﬁdaéﬁg%'?rgs&%)pﬁnd 3?’39‘3‘“‘;#{1?&%{?% “%denovi rus
about which alw@abradu(mGelfLalﬁaMelm@%ﬂ) and genetic Information is known,

and it has hi spfqycal I'y AB&Sdh ‘i?\da p%er@e%hbs@méﬁtrmstéx Ssich MR (Aed
013
adenovirus as a, vector. 4 st at ed above, i cal _vector

according to thﬁ'@’“p‘f“ésaé’ﬁfm AV fsonSP'?b'er"?é’ﬁ'i‘qvﬁ%lt‘ieﬁtﬁ’sd'@?' modificgtiaps i | | not
have an adenowumarsadenoviregasaauch ahAd2 ori AdSywitdrelio genetis tlememdsinenassant fott the | Nt r oduce

the transgene \gacEdbilgath b@vhmuamfm.ﬁ&v% Ye. dmkeeev & &\nqwsn ei’ﬂ?&%h onal
t herapeutic protein of interest at EOSI tion fromwhic - codi ng

sequences hav &2H&tEcoriBa iy g ex‘?%?@\%\?@?"e °£f kerestinseripd ioghe ?q‘i"g‘é‘?’?'lgﬁi’f’”éﬁ the .
expression C@OEI5i uct Wint dudidiort, lae desditied above Sa prefanene@mssisn vagtor Sysieniisal to t he
Jvention, The rebb BRP(dof! bl b Yooty BLoRed, PESREIANGH chi ou OF L he

del eted E3 re%ﬁon i'n rs as desc arl sson et al.
(1986) or in §/L|§&7/Pwﬁdwtwmyhﬁh 8© NprepYR¥progdy 'ncorFror?éedd?v ’Pfé'leb‘@r virus
conpl ements t lj@136f def ethe hkldvitddes AdRNAVigiddp bE shgfeystrbiied’ RNAANFLUsEENI pul at e

and exhibits b Oar?c(iJenﬁedS tﬁ’ e%n e%%[?‘rquo ccpnvgrl {helliﬁgR go éf(ﬂ' -str?ndeJ BN? (])I'glm%&gd c(:)efl(s vi ruses

can be obtai n& rmng units per
m, and they & & PFP%FW|fﬁ49{§éttﬁavi§ﬂptfméc¢ﬁ"f.éQQQ)cT@e oefSU""éQJIBHAVth?msia'élbes not

require integintdgrates mtat:anutahawmfsbmsﬁésla SV ENd dirB&@s sydtnesig bf viiapRsteins: 3] WO
2004/ 083404 P(;hl'é H%%%Q %séé in the retention of the viral gene sequences m the recipient cell

and its descendants. The retroviral genome contains three genes, gag, pol, and env that

code for capsid proteins, polymerase enzyme, and envelope components, respectively. A
sequence found upstream from the gag gene contains a signal for packaging of the
genome into virions. Two long terminal repeat (L.TR) sequences are present at the 5' and
3' ends of the viral genome. These contain strong promoter and enhancer sequences
and are also required for integration in the host cell genome (Coffin, 1990).
[0137] In order to construct a retroviral vector, a nucleic acid encoding one or
" more oligonucleotide or polynucleotide sequences of interest is inserted into the viral
' genome in the place of certain viral sequences to produce a virus that is replication-
defective. In order to produce virians, a packaging cell line containing the gag, pol, and
env genes but without the LTR and packaging components is constructed (Mann et al.,
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delivered by adenovirus vectors are episomal and, therefore, have |ow
genotoxicity to host cells. No side effects have been reported In studies
of vacci nag iy o)tra m#ﬂ) wi | d-type adenovirus (Couch at al., 1963; Top at al.,
1971), denons é their safety and therapeutic potentPiCAYUS268041008567 VO gene
transfer vectors. [0133] Adenovirus vectors have been used in eukaryotic

gene expr essi Ofgx( WA & Fddortbind pasr Shiay AP iobietflr i the BSEN 13RO vaccine

devel opnent (G Hn aus_and Gr.aham and Prevec, RﬂF‘Q Pg%
Recent |y, anirff @P‘Eﬂﬁ’l“@ss"'gﬁﬁﬁ%%t'seﬁ‘t’?w&?d W‘é(%%?'hél?ﬁ (Yo &R ¢ 6l d be
used for gene prévipitatioy férSexaemplep s Paskadingasedednca mtbwsPibe rRN2a ighetript 209 ;
Straf f or d- Per rip&aimpiett phlsmdlto be ptRabed ﬁtﬂ?alaﬂarﬂ%ies which 2R thenbdérbieRntd the

admi ni stering reconbi n adenovirus to rent ti sues | n trachea
"nstillation ceﬁts&awf"@ a3 Kubesgigh. sk riun clogp: e, oo 3ebl. Mo i

i nj ection. (Ragplia@btaiaing thelr@@@ibjnantpetrovipises iathen wolleated roptienallyngoecenirateds ( Her z
and Gerard, 19a%§b e n%rtﬁﬂﬁféchbt?ovlrﬁQ@dﬁr@%ﬂe%le tbﬁﬁfébt Ta*'tﬁoaﬁrv%hély blenGal La

Sall e at aI 1993 134 CCO enmbodi nent, the
expr essi on ved¥RsF s')*?}'ée& "H%Pf@"ﬁ a&&é‘tag{ﬁe‘ﬁ‘&i‘??ﬁ“’é‘l 9\9'&& B‘Psﬂ"'%‘iﬁ F 'Pﬂ Ec%ilﬁlenow ral
vect or s | ncl udeaskindeffal.ct&76ons of hunan adenoviruses such -as Ad2 or Ads,

wher el n genetifg ) eTent 3 REECIIA [RligkSo bl el LERMAE B forbliud | VO have

been renoved; © the ressi on ing for the
exogenous gené’e?}?rs WAt Ecendly d?“r?i?é?‘{ kaged onthe ff}?é“céH@?Rﬂ‘iPtP&I“ geakgyis by h®135] In
addi tion, as daamical badiioabodetosedeqidued RitheralexpsiaesTHmudittation cByld peniti s a

retrovi raI q,ﬁ)eo%ﬁcg%q Hhﬁm&ﬂé gLe§ Vlgg,gﬁ%féoh%tegqé& Hﬁed I n PCTI US97/ 01019

and PCT/ US97/ ex r i ncor porated by .
reference. [018881The r &t Fiflerpityarpecagh do etarg(ft@a rPfoﬂec‘@Ptr@“bJ%tW'&ﬁ%dvaRNA
viruses char aedigHed Ziedvidh Bistinjlbtell i dniibotiies @QaNsErd rdtid@ital emfbprpr&lémlbin@ stranded

DNA 1 1 1 et Gl o1l oo BLARE 8o Uod HERAESLADSE HALP YR (AU " 1990).

The resulting ONbSONES
provirus and GPWRE'F@‘S §yr¥§'h@§i@t%fdlnv@?9'a1 etral. oﬂQﬁghéJSlngﬁ'i\équWF égaingt imsyer r esul ts

in the retent |h@fbc&ﬁpalt$lﬁiyh‘¢rﬁﬁéx GIRB € aPERES NGRBgehs) thdyierRAdtRied e .ﬁfeét*on and its
descendant s, Paevarngtlty(rg PR raﬁ'ceng‘?ﬁ‘a?gef&gé‘ets AR ahilfeRSw eanngecgtng)qqdrusom Vo and env
that code for Caps pro €l nerase enz%?n% nvel ope conmponent s,
respectively. (WUXseéqbeWQ@ f@mlwp%wk@afmt@rﬁmﬁusihéNg@\gP@élnend:'d\lﬁé(sn% a signal

for packagi ng Bodn dt B GeBe MRITE3(9)I7TBO8 Y1906 PP@viedO | ong.term nal repeat (LTR)
sequences are ent a s

contain st roné‘?{ﬁ"ﬁ not eri‘é\‘l@sl%‘fﬁ’ﬁvﬁ}‘lgg?s g’@ﬁ"lf’é‘ﬁ o Mlﬁ?‘l‘ﬁk%r@g‘g %%p?r}éﬂh‘l'sr ed for
i ntegration | discdverefi@sta aoptainingtioncaiadgnOaifaf stocks. 119803 ubiquiia@7irus (antirodies t o

construct ar %Fer ﬁ?éékeﬁt@rﬂ BB%‘PGfttﬁ’é US ﬁurﬁé#ﬁdoﬁul&noﬁﬁhﬂ hgé"ﬁd?gbé?ﬂln%bqo Grhy dideBdeC
ollgonucleotl erted into the

e se
viral genorre R Ryt e A e e A S
that is repli oaasm;aof ddaéleert\ume su¢hmasoadgrevirgso Fiye aenotygesy/have dren isalatpdiokagi ng

cell line con{aichiRg-2ti8enddngdt chHPéctenfé&dAA\‘?rr‘Ms Q%ﬂﬁé-sh%de%:k@&?lﬁmtthﬁ 4 TR and
packagi ng Corrgr?cggqéatedJ irsrto%gpglsdtgro (e:lFms? 1, VBE ndaVP3ato form an icosahedral virion of 20
to 24 nm in diameter (Muzyczka and McLaughlin, 1988). ’
[0141] The AAV DNA is approximately 4.7 kilobases long. It contains two open
reading frames and is flanked by two ITRs. There are two major genes in the AAV
genome: rep and cap. The rep gene codes for proteins responsible for viral replications,
whereas cap codes for capsid protein VP1-3. Each ITR forms a T-shaped hairpin
structure. These terminal repeats are the-only essential cis components of the AAV for
chromosomal integration. Therefore, the AAV can be used as a vector with all viral
coding sequences removed and replaced by the cassette of genes for delivery. Three

viral promoters have been identified and named p5, p19, and p40, according to their map
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-32 WD 2004/ 083404 PCT/ US2004/ 008567 1983). Wen a reconbi nant plasmd
containing a cDNA, together with the retroviral LTR and packagi ng sequences
| s i ntroduv@Robses34a4hi s cell |ine (by cal cium phosphate ol 2%@%%% for
exanpl e), the packagi ng sequence allows the RNA transcri pt o

reconmbi nant plasm d to be packaged Into viral particles, which are then
secreted i nt o ROpiHon. JAnseriPEON M 25( Mide B Satesilisoin FRIGSMEHONEPMreP 1WRIENS. TR8RH n, 1986
Mann at al ., 1Q8sk)iption frém pmedrbcmcaomé aa;isidrpg:tdiﬁseu—léraﬁm:mmiyciketmeml ruses is

t hen coll ecte tionall ncentra ed, n sfer

Ret r ovi r al 39 are 2 ?& ?ﬂogc@o'%‘? QB?%}%%V %'l’ﬁqeétd%e 6‘?‘ S8 e%y Ypes.
However, int e@rfalﬁ’iWGh{ camahcgteémseueempnhe@wmt endowildrtgpet Wénfm"&q oyt QHO 6=I‘\V host
cells (Paski fbdne%tar@rlequlre&Wrﬁbbﬂizé ERAB L ikeANisBONRY s a&%mgémﬁaa h&%@%cfa@d al | ow
SpECl f Ic tar getlth %{ 95 agee%g}/elrr{ol\%a 8{ vncho%m s%@lgr{crﬁg%%gr{)]%ys lm% ne lggc%?nsqgsed on

t he chem cal ion viTu mical ion of
| act ose resi duial dgete expeesyipn. and dereiprepaAY Taessnaguike] apdeflapmatonutedPope mit  t he

speci fic Inf ecdtﬁéamnsaasm@wét&%t RAV w et Sdrifl 19U YSC PRfeRt R, 5RABHWHich. is (0139]
A different ap recorrbl nant retroviruses was designed

roa
I n which biot |e%§/rf’%f e'Ef°'£ﬁ eg%afeé's & %{e St a retroviral envel ope protein and
agai nst a spedPt43t cel | Othec ajml ovectorsr mayu be cmpiPhed as texipresticnsvesrseincbepl ed vi a

the biotin C%@&ﬂ%&lﬁloﬁ’%rHﬁ'd@ﬂ/eﬁftJf@rﬂﬁLﬁ%ﬂngdLﬂbt&mH%c@s tala host £8B Yketord)Si NY
ant i bodi es agaj ns

oconpat.i bJ | i ass | ass |1
o ont O PO el STTRL Plypes o oh o, AR 158 07 dtahaieell T | hat
bore those suldntidresesnpolgevissasi ard laameeocbvsesphay be ‘pgloyed. \Thw offer sRek at al .,

1989) . Sui t ablygratifb rf%luré@'forV\%ﬁ&Brrﬁadwﬂé‘#ah'%@lls'—%@dmdﬁxs%sga X1i6gee’  Byun
at al., GCene revi ew) 0140] dgeway, 1988;

Her monat and ﬁﬂﬂ%g‘l@i gfgé'l?fw’F'éeté" ﬂﬁ?ﬁow rus, di scover ed as a cont ani nati on

of adenovlral stocks. It is a ubiquitous virus (antibodies are present in

85% of the US hunman pOPBLWeW})ExBRQQo:W&t&Qt been linked to any disease. It
is also classified as a depéendovirus, because its replication is dependent

on the presed®¥dbi a hip §es tgiefers exession 95 trﬁd@mywwg'awm palees B19ypes have
been i sol at ed,cDaf a-chvilih) cd/BAdddltional th&r@pdafkS brotdita e Céx@fds#iatl veddd nild bé

Singl e-strandegLeagal LA TRy FTHRSLIBLEGANhO, AR £ BoRhgy NS VP,

VP2 and VP3 to orman | cOSa on o nMin er
(Muzyczka and PIoBedeg rfnrutrﬁpsfws\a)ce"s lineyi orin viveras e o, BRIR th%tr%aéfmrtbszf q@ﬁaﬂel y 4.7
ki | obases | ongisedst éfé!ébtaiABSdeEdee@Qﬁdﬂ/e bA dicRgred rrﬁémmsamﬂori@mfe}yarskﬁa by two

| TRs. There ar re nd cap. The rep
gene codes forn?ecﬁoé'twehleﬁéstﬁ? %‘%% nacmﬁ %’c?pg?'éc%/'r" é"ﬁgcom na%tv an SIe wher eas cap

codes for cap#ﬁeﬁbr ot ei ﬁnwﬁneexpE@@lhn veerr hay baen a!el‘ve@ham@dlehaﬂ thpinacleist r uct ur e.
These term nahg eéh@@éufg %{ee dEJir%d %xb&nu@lﬁ&i@@térabolﬁiuéle&ﬁgpééaﬁé}kés Qhayt Be AAV for

chromosortl i ot 6t of L ot TS ST O ek 1 VIcaHEA a8 T RudSERey 111 2l

encoding the construct may be stably integrated info the genome of the cell. This
integration may be in the specific location and orientation via homologous recombination
(gene replacement) or it may be integrated in a random, non-specific location (gene
augmentation). In further and preferred embodiments, the nucleic acid may be stably
maintained in the cell as a separate, episomal segment of DNA. Such nucleic acid
segments or "eplsomes" encode sequences sufficient to permit maintenance and
replication independent of or in synchronization with the host celi cycle. How the
expression construct is delivered to a-cell and where in the celi.the nucleic acid remains
is dependent on the type of expression vector employed.

[0146] In certain embodiments of the invention, the expression vector may
simply consist of naked recombinant DNA or plasmids. Transfer of the vector may be
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codi ng sequences renoved and replaced by the cassette of genes for delivery.
Three viral pronoters have been identified and naned p5, pl9, and p40
accordi ng wo 20éwaisssogrp - 33 WO 2004/ 083404 PCT/ US2004/ Oogggggs ‘?02]%
Transcription fromp5 and pl9 results in production of 3 and
transcription from p40 produces the capsid proteins (Hernonat and NUzyczka,
1984). (0142]pefignietl dyadnyoof athe amethod$ oieotivned ableviei wiishy physkially| @schdmisallyo it s

safety. There deﬁnabmfé it lcaﬂhafn&a{épim.&etpemcma@calaalcam&mﬂbmr iM@io BURky W I d
t ype adenovirus_but are_r r AAV, Likew se.

ARV 2 ot pat RO PRI o8 R S RUsP et oS BheckSal Ao ol ot
viral codi ng swotyosarmresDNAfN the fasw of eatalmephosphate mepltatgs intoj liverl ang spleenestpr essi on,

and t her ef or e, ag[AANYg deﬁsormﬁ.ceeuaka‘saamg nEhaniiRl plicaliss BRG BBute u@dﬂ&f

di scl | at ed whi ch
6 5l Dot el ) Ty bt e o W Ry S,
may be enpl oyedicg ppagphate-piegiitajesiiasmigs rasultsHeexpaseigreefithe trapefatteédgenésoit t he

delivery of Immﬁw{hatmyemab%cybae Jf@\taesh%pae@bétraﬁée&ae@fnsa sudmarrl ved from
viruses such as vaccinia vi rusgg Coupar et al. 88),

| entiviruses, TRNFY YYGEEEPress enggP%E@ %ét r uses may be enpl oyed. They of fer
sever al attra[O147\]e f eatAnoths dénabvodrant afuthe rmventiohi fan treresfdrdng( & makainBiNA, 1989;

Ri dgeway, 1988ypre %Q@ﬁstr?ét irfid cells pn%@ﬁvoh’é‘%%%lg BoRbar@hent, 'ﬂt’?&?éthod%bén‘ﬁ?r y of

Expr essi on Vect ors ect expression o
| nunonodul at c?f‘ﬁh%iﬂ"@’ctﬂIaéce(eéatﬁDNA@Eiiedam'E'l‘?B’Pﬁ)’t"eéﬁﬂPd‘l‘gha’ﬂm'fylaﬂ?Y‘éi'Fg #Rr apeuti c
protein the exppiesscaimmentrdnes sndentdr cdlie witithet killrgrtiesin (Kidiroetal. c19BT). Séveral del i very

Ry e, a0COMPldoliR !Bt smlfpchfeh ARB B Ukl ©RE YAl ol 3RS O 1 NG

cells lines, or In vivo or VIVOo, as in treat nent certaln disease
states. As de§c'?'9’bl§ﬂfa%°o@§‘§‘ar g8rie gﬁfeat%?? glgctrigat RYrans hjep rin e P'i?é'l’?ﬁ e via
i nfecti on whemetitdiercef¢dngiet aiaapab)i Themicapojettidsaded have geaerallylzomsatdd ofi r al

ticl 01 feen dellvered into the cell
Phe. nuct ei o CRlogReltdtotREATE AkEeh B polBpdt

onucFeotlde or nucl eoti de
sequences nay [H48 ]p05| tﬁB‘ﬁ‘é@F’ ergensdagding dhediver sidn. fene pupgle §§sk'%§ ats@nger t aj n
enbodi ments, e e bednchortblaied Nwadiva éth:e 1990 Aelenidit ot RY199€). Fhig hlay

i nt egr at ed ingé)qowﬁurg%m&g o8ls b GBhle oS (ol el U eflBn Gl (e

specific | oca
repl acenent) &etween thgygupand Hleé@'ﬂﬁt‘éﬁfnr he & Wé(ﬂ(?@ﬂ‘i“eﬁoﬁg@b&"i”f ?rt9°¢"t‘.9c%t i on

(gene augnmenbatituld yend fay B delh@Fedafcthip refhd Biisti b® PEdrpE@ s by theprebest| ei ¢ aci d
may be stably gﬁj tained in the ceII as a separate epi sonmal segnent of

DNA. Such nucl'&F¢ &ci d segnents or "epl somes” encode sequences sufficient
to permt nmui B@9hnce akmbne empodinent pidhe prestotiovedtion the huieic agid mgleatierioni zat i on

W th the host if8hlced e BrgetiQs, tbb%os@?ﬁ@-i‘rﬁﬁiﬁt'e@'ﬂum%cf taristet.S IRk iragfged to a

cell and where in.the cell-the nucl elci(am r enai ns
I'known in the art, are commercially available and

many liposome-based reagents are we
may be routinely employed for introducing a nucleic acid molecule into cells of the target.
Certain embodiments of the present invention will employ cationic lipid transfer vehicles
such as Lipofectamine or Lipofectin (Life - Technologies),
dioleoylphosphatidylethanolamine (DOPE) together with a cationic cholesterol derivative
(DC  cholesterol), N[1-(2,3-dioleyloxy)propyl}-N,N,N-trimethylammonium  chloride
(DOTMA) (Sioud et al., J. Mol. Biol. 242:831-835 (1991)), DOSPA:DOPE, DOTAP,
DMRIE:cholesterol, DDAB:DOPE, and the like. Production of liposome-encapsulated
nucleic acid is well known in the art and typically involves the combination of lipid and

nucleic acid in a ratio of about 1:1.
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| s dependent on the type of expression vector enployed. [0146] In certain
enbodi nents of the invention, the expression vector may sinply consi st of
naked recoWél 2084083BMA or plasmi ds. Transfer of the vector, (}r?;é/ 5“ 0 ﬁ%g WO
2004/ 083404 PCT/ US2004/ 008567 performed by any of the net %0 ned
above whi ch physically or chemcally perneabilize the cell nenbrane. This
I's particularly appl i califses ptihe Presentiinvention vitro but it nmy be applied to
n vivo use asousy m%na&x,eatabate._tgé%&aodw{ae.@mgmsn B8 tand

pol yomavi r us calciu ate preci |t at es into liver
and spl een of e”&ﬂﬁﬁ 'Ee’%{’ha"drﬁf\ﬂﬁﬁ' %“W@éeva'a ?té{‘f"?“r‘f% ’E\s@f’ é"r "rdaﬁga'Fﬁpl i cation
and acut e i nf extaxpassionBectorfon use,ye. ga,nmgdﬁeﬁaeafpypmay Thkss achemomns probiered t hat

direct intrapesblppa w mo@tcéénenhé?épy ,s‘fatbsdnsu@tﬂ@%ahamnprr@s%r&bt .ﬁg pl asmi ds
results in expressmn of the transfected tm9enes - |'S envi Si t hat DNA

encodi ng a gen@cﬁrrasf‘?ﬁaé‘?de%ri'g?f’éy Agraging lo £F?§‘P'?§r"?"§ﬁf‘°i“nh°é(ve§‘?rnf Ils fcWanner in
vivo and expr esebldrhbasgere oyradiedly the itdusioh of\matelvaacide whading thetsujéct ChHe
i nvention for C;fofﬂ%b(?)ﬁ&r if lh'a%eﬁ’e tﬁ&gmeWThﬂ)fsoé @ﬁéb%e%ﬂ%é&!%t n'nEl&dés Se| I's may

| nvol ve parti S
accel erat e DNAYEBSaEH sﬁ‘?“@?‘i?p‘?”&‘j‘dé’@tf?’l tﬁ%thﬁrép%\‘t’gf’ﬁﬁ"%?)d’é frﬁesyeséfqggwrﬁ@ht hem to
pi erce cell nechs aivpsptdasl Tt resultingleixgressioh lvd GDS lpplypeptide orhtbhencéikdueface it al .

1987) . Sever al conjleyibit Gifth {dfor-8&:664t6d ambag rémé hn e‘ﬂ’@ét% s&&&eaae/ﬁn.m&rbf :
devel oped. One such device relies on di schar ge to enerate

an el ectrical Bgpeskiftmungsaspense qirgctsd i fbe d?ﬁt‘gé@”f"ﬁ RAYgENS SUINA VA Cng at
al ., 1990). Tkpeotelns:pmmﬂpreedenbx&al wsec. Moatds, yewre rtiad Vigal pmtmssetndd:mf are
bi ol ogi cal |y ifgelse Uél’ﬁ's %mfﬁl{ﬁ@ﬁe‘é d Yell Inﬁlbff’%?edﬁost k%%@l

Sel ected organs’ | ncﬁudl ng | ver an rrusc tissue o ts and
ni ce have beerePersdrery PFQ'P”Q'PQ/E‘eG“?Eiﬁﬁ“t'ﬁf’e%i’lne"tWi@‘:')‘e Qe’fetf‘@ﬁi?yﬁ’e%tf” al ., 1991).
This may reqt[om]surgl ko 6piAG boURd Bf tHebM, 1t isIBaighttifiateRpressiontod CBBIoAT Nat e any

| ntervening t ':E ga%emame& &Bé‘% %P&ué‘ﬂ@ atbhﬁ t ﬁ\'agc%tthé)rvg%rhffeg‘ §"n thé Fod{! VO

treat nment. Ivered via this
met hod and st ummumfesyﬁtﬁ@orT b@irﬂ%@%eesssbeﬁ H@st‘@?éﬁﬁ“s %H@Wu% ar¢ eeripgted | 0 one
enbodi ment of with @ofd TR thei TNoéRNArk @ownrédlRted WE kiRidC ABCOrdindiD b Gafoiffect or

| ntroduced i ”t-aasts%&%tto" ‘s“?xleaﬁ theb .W 'd12 Yok ol céTPtS' d&}m‘?% E%Cthgln%mﬁ\s %g&{sé‘“s“ er. In
this regard, art, are
comrercial ly @aanqt éﬁ?l tergatrﬁq" W“%’éhtr fﬁe@‘i‘;ﬁ"@?ﬁyledﬁl@@ef%fy fPipdustilcr ng a

nucl eic ?CI d nRhgs W theivalo @fféct| Bﬁ“tr@ﬁsférhﬁthé &t effect” .Qaééna'trﬂth tﬁﬁ’fl@dbﬁé&ﬁﬁﬁ of the
pr esent nventi.o I on| S C ch as

Li pof ect ami ne trglr) rFﬁ\_rred tc# e gﬂhﬁ%ﬁm}a ey wqué iguﬁuc% t%e\? sz%ct Vl% {ls e abm?yl{

di ol eoyl phosph%ﬁ“F@l?ﬂ dewndaeylatenthe & ce!mysettegé@ra@rcewtcnnferr@amprbwpéer@qt\ol est er ol

derivative (26l ®heduesd @liklebsed expression of CD8.

g{ 1a|( 2, 3- f:ll ol ﬁg %jy) prog\écdmlyg%g}mt é®%§3dgl ammﬁ%l %@D hI or i dees‘p()nse t(I)\/ID\) (Sl oud

gene therapy delivery vehicles and/or target cells by inducing the veto effect Thls results

in the down regulation and deletion of T cells that would otherwise recognize the target
cell. Likewise, this resuits in reduced humoral Immune response.

[0153] An expression vector of the present invention additionally has utility in
vitro. Such a vector can be used as a research tool in the study of viral clearance and
persistence and in a method of assessing the efficacy of means of circumventing an
immune response. Similarly, an expression vector, preferably a recombinant expression
vector, specifically a viral or adenoviral vector, which comprises a transgene and at feast
one gene encoding for an immunomodulatory molecule, can be employed in vivo.

[0154] In vivo delivery includes, but is not limited t6 direct injection into the
organ, via catheter, or by other means of perfusion. The nucleic acid may be
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DMVRI E: chol esterol, DDAB: DOPE, and the |ike. Production of

| i posone-encapsulated nucleic acid is well known in the art and typically

| nvol ves twe moqizs4vati on of |lipid and nucleic acid in a CEHIII 040%E ut 1:1.
-35 WD 2004/ 083404 PCT/ US2004/ 008567 Uses of the Pr esent I NV {98 f0150]
As detailed above, the nethods and conpositions described and enabled
herein find g(—:ﬂ‘i‘é\‘%ﬁferﬁt infravegcularly gt @ peimahlgeation ipsthe targgl IREdap 5 seRGIEeEP r ect ed
agai nst an ex{ysteasalgN ©REodlordirdfy SKEin Be Gart, willlrefARed IR agvintpdestapgol s. That

i's, a common Qﬂs%gvaﬂghs e&%gmgcie oq dgxerpo f&r dr%%?‘r%e tJ}S’& %’%tr&{ rgjﬁp&&luﬁe lh@ t he host

i mune response a Véctor-asso
present i nventﬁl"tﬂtfist Henehicleict 3¢ds by distribgign; of the B‘Eﬂleérr?%g'”ﬁéé‘h bé\}’@?‘@ﬁme by the

inclusion of nuelghbe tiRCtarget. eMaGktiGHof tHeeueielb h@E prokikl to heltarg pilligdesallyn t he
gene therapy Vgscﬁtqrq rea@?tco dtgct vﬁ?rctne {EEILS' é:f HED %g%h.t !Jl% sﬁt?rqlct %L%‘Em' tl'gEJ{‘ ges a

nucl ei ¢ acid seguence enco her a I nt er est
together with gemlyﬁmcwérpler des The resulting expression of C08 pol ypeptide

on the cell s oisa}e in Irp(b@l'tlUlﬂért 'eQ;B‘reéMohhvéé@)ﬁst osrucraSa%oeécamdar@radbmm results
In effective an pe nse . di rected

Lo the vect or RSEBGY ReaiFeaH i yRRL o sckoct B T one P Pgpes BERRE B s ent | n
adenovi ral vecikeliverng tFieells comectivehidA.tekgs DNA eqicogingoa ihetion hvatiis GlI@r absent aex pr essed

In"the sane C%ba.re@&s@dsla@m ér@eanuraéte@roesbcﬁebétmm irclk Bbrtexbiifle, RASr, | MTUNE
response t her ebe/\AFr ol on eut | g?tre t ment th the ene t her apy

vector. [015f ’?‘P(S’U‘Fqﬁrgﬁcﬁ'ba l%sdﬁ rB - ORRSGE Jisordersy 2 RIIgRIC PR 'f’ expr essi on

of C08- on t arnpldingEIM igfectionf ers on the target cells the ability to induce

the "veto eff jon th h a above,
when cells exgggsgsr ng C%s%%gr“ee %%dgg?%&ﬁ? ahn-E l%thb& e §peQiﬁc%ﬁ){]linliﬂ]fﬁ&lcel | s are

S
downr egul at ed a&fr'mrer'rq 09" HQUBPYICH FSPONSE, I \ﬂéfcﬂb%’f f"bc,cP'pe'Eﬂ‘“g chf atal vet o
i s neant the aipplicetiop SefialdNot XX tbé disddsliretod whiciwisriregipbated bly heferemelneminriesponse

agai nst the tgt Uikt eblher é&pnaaﬁoﬁsfa@rrg metﬁobahd &Jaepo%srmhegws@m efiB€SSary
for induction or transt he vet transfer of the veto

effect” is medfitd et"ﬁ%‘tre’ltfi’eth?/séts@"eé‘f"?%tanr s transferred to a cell that

normal |y woul d not induce the veto effect. That is, the ability to reduce

or down regulate the T eeh,boé,ﬁé&%mr;ﬁuefotraw.%r,stgﬁ»é%p? SRABERRI upon the

target cell bél i_nduced or I ncreased expression o ‘0152] Accordingly,
the Invention[#18lis useOns skiteduipi the) aet d! peRReripte thek PR suitable '@%ﬁ‘fé’st er apy
delivery vehi abmpiseity i ek@egdh veetbl GaitiyulanyinCadegoviralevecmi)oaraf hesms .of Thi s

results TNt iRt (RAMbALIBNAPHARLEN RARD o of Bl (Rt bEllh ot hervi se

recogni ze the ted fal | nmune
response. [ 0f9syM elth eleqlp rSsiengen #52) 431 44 6@91)héaf§9r%saénf3"'? AR BPGh 38 ti onal | y
has utility imogvi Résenfelt Bi., &Tiv.6Reb.089(2)AMN 1061993 L deSer BisREBRA(Ued 6 ©@L i n the

S o vt el RARATGS &Qﬂbrep%rdslar&r@ﬁema@dm ofle ToliBo%n e BS3ERP1 N Lhe
administration, a particular route can provide a more immediate and more effective

reaction than another route. Pharmaceutically acceptable excipients for use in
administering the expression vector and/or means of inhibiting an immune response also
are well-known to those who are skilled in the art, and are readily available. The choice of
excipient will be determined in part by the particular method 'used to administer the
expression vector and for means of inhibiting an immune response. Accordingly, the
present invention provides a composition comprising an expression vectpr encoding an
- immunomodulatory protein (e.g. CD8 a-chain), alone or in further combination with a
transgene, in a suitable carrier, and there are a wide variety of suitable formulations for
use in the context of the present invention. in particular, the present invention provides a
composition comprising an expression vector comprising a gene encoding an alpha chain
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I mmune response. Simlarly, an expression vector, preferably a reconbi nant
expression vector, specifically a viral or adenoviral-vector, which

conpri ses Wotoewmgmae and at | east one gene encoding f 0bcqRis2004/008567

i mmunonodul atory nol ecul e, can be enployed in vivo. [0154f I'n vivo delivery
i ncludes, but is not limted to direct injection into the organ, via
catheter. or by EPBefor nedvnsticnel Fagmens thereonTised ra)RERE thesefer. fayPrefamed 36 WO

2004/ 083404 PCarhnsdient/ QRS SRpressiil Midttos t fartedl dofipfistéas Cidndgdng aicodingdr0xi nal
| ocation to thfﬁfégﬁl ﬁﬁqo@&ﬁlea& pPdtei gf'mté}la tﬁfcﬁgomﬁ.ﬁéng%%hhéé ReBher di NAry

skill in the a reconze vata ages of each
mode of del i vefSjive pgants ﬁﬁqha?%@emﬁﬁl¥'@et P’IOPJ}Y!?éQq agenigedndisr mw@swe&ss"gr eat est

titer of nucl eaden@dsOare nbwiflinSthe idaut THENfodwirlgh@etiods! shidCexdipiepts idrd metelykel y be

uneven through r.get duction of the nucleic acid proximl to
the target w I?X%H]élﬁ'&?ﬁ?%’%'rg'r%e“s'adll'&'tmﬁ greater contact with the cells of the

organ, but sysi0db8lc admifrermulations svitable forgasaleadaiinisjratiancéans¢ampibtesf. (@] tuB5] | n

particul ar, exmuasﬁisl %h\ég%%f&cuv@aﬁ&n%f tﬁ@e&muma&sm@mp&m@é suonedst or s, of
the present iny

ei n can E E ny .one % a nu er, .of d| seases
by delivering"?d 5@|“Fs°r08rrap%ac{”i'°\7'e b%l\cﬁps“ Sigac ARl 7R § P8R Pon t hat
i's either absepredetamingdpnountef. thﬂ@eea's@'sdmhas ‘salids ot aranileRa (e suspensiossiivh
treatnent incl m;bprobme mmanmdqa) sGRBE&Mmulsiofs. gabletwlngemwe 0Bé brafdRe ofcYSt i C
fibrosis, genet dISOI‘l gﬂ-‘g&it % |C|n§cﬂ; ncludlp HIV

i nfection. [01%%?3‘*[@8“"6‘? t’?{% j Bty e WBo’EF’PF’éS §"}§n‘i§ ‘?‘r%stehﬁ"&&'at

specifical ly icoldidsl silicondivixidenmescarmglioge sediummiaie nragsesiuns elearats, slessic acubed in

co-pendi ng U. SingPaineNtexcifiBis,i ¢abraMs, Sfieh@! diferingXagdnbe Hb@@h.@gwgem@f whi ch
is incorporated b efe ence herein I'i cations of

t he met hod and€§ "§F't 3 ?{E‘g&Pe'%‘%é‘"ﬁPgﬂ‘é‘ﬁ?jﬂgﬁé}'@n‘i°ﬂ‘8%"b"W’i"lP'eB‘é B®ent to
t hose skill ed fomstdae @mpriseCbearotiet ingrerient irda Nevdnoeksialfyosucrderiand @tagiai org

Expressi on Vectﬁagae%mh[Wﬂas@gﬁmésl%hb%gltﬁb 406 iAdrbaitdt il andku 1364, AL dshat  many
sui tabl e et hod

m.nistering an e si on .vect or art cularly an
Stenovi ral *vecBn e AVt e arors ek a4 PAARS ARG FeB i Fatlene °
present | nventingredidnh sach excipipnt$ aS(areMOWhmtheararrpl e, Rosenfeld et al.

Sci ence, 252, |:|6$§9]434 (]A%%QI foé%ﬁa%?ns %a:[naﬁe 1% acﬁ%ﬁi ratl§r9(/%) lnha?'éi’1 ' (1991);

Rosenfel d at ner Bi oTechni ques, 6,
616- 629 (1988)psesgasosslfamuiaions can Al P'a%%'mieﬁﬁﬁswc?%f? PR 8% an be
used for admasidghibatifignomehgnasdropabié, altrogen, trel toalikepThey ialde can edorenuiatededi at e

and. mor e off Sok! YamdcBARk. 98 idaedL SopkBith€. o BHALTRCLHLLARY o sfCCePt 2Dl €

excipients for use In m ni st Xpression vector an means of
i nhi bi ting an 39¥ffe response al so are wel | -known to those who are skilled
in the art, ar{d160je readfomuliativiai dutdbleSfor pafghtepd) @t Ristdtion @t bgiabusvdntd|  be

determ ned in pact ¥ 1ddfnR ek fidefn RbSHRAHHEDn Lot B UxRbRE, bhffs,
bacteriostats, and solutes that render the formulation isotonic with the blood of the
intended recipient, and aqueous and non-aqueous sterile suspensions that can include
suspending agents, solubilizers, thickening agents, stabilizers, and preservatives. The
formulations can be presented in unit-dose or multi-dose sealed containers, such as
ampules and vials, and can be stored in a freeze-dried (lyophilized) condition requiring
only the addition of the sterile liquid excipient, for example, water, for injections,
immediately‘prior to use. Extemporaneous injection solutions and suspensions can be
prepared from sterile powders, granules, and tablets of the kind previously described.
Additionally, suppositories can be made with the use of a variety of bases, such as
emulsifying bases or water-soluble bases. Formulations suitable for vaginal
administration can be presented as pessaries, tampons, creams, gels, pastes, foams, or
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expression vector and for neans of inhibiting an immune response.
Accordingly, the present invention provides a conposition conprising an
expr essi onWep4e83¢racodi ng an i nmunonodul atory protein (P?:T?U m(}% ?hal ny,
alone or in further conbination with a transgene, in a sul % ¢S and

there are a wwde variety of suitable formulations for use in the context of
the present | riPEHPBHas Foptaining, inadditign to thp actiye ingeerdient; ?W%ﬁ?’f‘%ﬁaiﬁrﬁ{?md’és a
conposi tion Cdﬁﬂfelaﬁltm@pajproﬁm ession vector conprising a gene encoding an

al pha chai n iZ 20044 053404 PR 42004 RAZA o e At | e

fragment ther and a carri enbodi ment's
expressi on vec¥dfe prasanh Brendeihiyili vayswil the H\Q?@@H‘é tiapsggeR Alginteresk ReGRfut i ¢
nol ecul e or prvetter dndf thetaRfecs the mHORonRAIBOSI nidlea0l8, thé Borfipsitisresmpaysmr | se

other active E‘Q%L‘irﬁm &“&JPn .ﬁ&ra&éﬁe ﬁ&"?hﬁ ?)Srm?{]ar psﬁtQpJMTcﬁgérﬁl B \,é‘ttr'éat%‘d/ or

| munosuppr essi ve met hods and
exci pi ents ar ey Vefe@?’éni)fj%ﬁ)m%ﬁ?ﬁﬂmﬁf"@ to An Alecliveyanmqunt ‘tflan‘@m'( @_958]‘
For mul at i ons <sddiedcuipdi @edtérracedréthg BANE Aiedtirilis éniplayad) AnOBEdciie @foult®)s dnequi d

S.O| utions, Suc‘tnat‘fi‘ssstﬁlﬁ} eﬁ{ tfo%%d*ige th@rdrgéi'rg& ef?efct Fnhaehocsp Wﬁ% rlg gé %R}OY&%CLSIH

di luents, such a g hets or
tabl ets, each S@tﬁﬁ@*&ﬂﬁp?f@ts z!f"°"ﬁ‘rféd@§é§'ﬁ'ieﬁé'd ar‘PﬂuFﬂf "E?Fanﬁ?aé’"'aé?ﬁ"%eff%‘ﬁedl ent,

as solids or gfualﬂlbbﬁﬁtrar(sﬁa) tmmamsoaﬂranefer @A ba Pidhitpgd wtaevahétﬂbﬂnsban@nd (d)

suitabl e enul §j PCE& ,m{te%rgﬁa(iﬁ‘%apeﬂt?c é\‘%@t g&ea"ﬁlﬁwéﬁﬁ fog%‘gtgacam a,

manni tol, corn s
gelatin, col I8@$Q§@Feds\{‘“m &@rﬂ'?ﬁaﬁﬁm‘aed'“%r 6‘§Qf€ﬁf rﬁlqva@emgd»einamealeal @r bbhagne3| um

stearate, st eéBVidSnoaQif the transfdrrédt frae oewdur@lsameace 6i0itsOdxiebSion Wit e hest

buffer i 09 2S04 5, R e PhDSu SICBIR, coBLRSRINA N SouldrR haigipocpt s, and

pharnacologlc e excl conprise t he
active ingr edltf@mC”PtW" asa‘ava\?@ptectdwplpp aglwrr@gt@e@n@r ustpa dmraungplot analysiacant h, as

well as pasti |ah@di>dy‘-ﬁ|€métb§ Idatgctroheora;fé&icmalzwgééégk Ebn&etédﬂ pEblﬂam Bleﬁ&lypbﬁﬁé, such as
gelatin and glexce“ B t nsf recf'h c%c ppaned in Ie ncazh n 4 %’to Is r]haddl tion
to the active ?r?ﬁ?ggl gh léé:%cf ﬁ?g‘ %are‘f<8 A e [ 0159]
Aer osol f or nultrgosferhd h@ﬁ&meﬂl@és drsaribed gie by derinaanstati-dnciusive. \?h@fui‘ﬂi'ﬁﬁ glethedsdn. These

aerosol fornmulsgtine @&&@@pﬁr@at@h amed ab;b'HrQlt R tR& Sn‘dfnbr?/‘éﬂlléél%@ﬁﬁ arb{h@ rsgaapel | ant s,
such as dlchloro They al so

oo e T or i Uh8ih be HALOFELAEREborks BPARS! 1oThd HESERIon 8 bl sueb e e oY SLon
as in a nebul ivieveeer, arpartlaml@rrﬁnzeéﬁnovrabmmr Foveh#s &t eetasensedingd Mearfsef

parent éral adnmdnithg raahmralnhel @@doﬁ@ecawmem@ onnﬁ@d@datmm adm¥fdtepdtd, C sterile
I nj ection sol gl ang, ;o §ﬁ1ae oAl o antp OXLAANL Sy ‘{é {Frgoepe an
bact eri ost at s,"%ahd °5 81\t 1 9% %ﬁd‘lﬁk PP oSt 2 VS NS TERELeRY h t he
bl ood of the therm@ﬁﬁlefdnm@mgpnmunemoraweous and non-aqueous sterile
suspensi ons t hegdgogan i n@lehléi'ﬁly. &Ué{}%défﬁa&w@g»%ﬂéfér ofSk URLtbis ZRtRe pleldnEkeni ng
agents, stabilizers, P Servat | %

invention,’it is prefe able that about 1 to about 5,000 coples of the vector according to the

invention be employed per cell to be contacted, based on an approximate number of cells

to be contacted in view of the given route of administration, and it is even‘more preferable

that about 3 to about 300 pfu enter each cell. However, this is merely a general guideline,

which by no means precludes use of a higher or lower amount, as might-be warranted in

a particular application, either in vitro or in vivo. Similarly, the amount of a means of

inhibiting an Immune response, if in the form of a composition comprising a protein,

should be sufficient.to inhibit an immune response to the recombinant yec?or <_:omp_rising

the transgene. For example, the actual dose and schedule can vary depending on

whether the composition” Is administered in combination with other pharmaceutical

compositions, or depending on interindividual differences in pharmacokinetics, drug

-39



formul ati ons can be presented in unit-dose or nulti-dose seal ed containers,
such as anpules and vials, and can be stored in a freeze-dried

(1'yophi |l i z&0)20e088404i on requiring only the addition of tPF'ﬁ"/U%tz(ﬁ)ﬁ Oh{g J,I quid
excipient, for exanple, water, for injections, inmediately prior 8 use.

Ext enpor aneous injection sol ut| ons and suspensions can be prepared from
sterile powderdspogfionnaneddnetabqisnt. fimilariy, amountse c3 NerYpielli GYR (BPPIGRIOES i bed.

Addi tional |y, depgnamgidnOthé @articidr dal typadergsted br tHaemetme f wiachviae ivedtyr iof bases,
such as eml %faf\%f . %ﬂﬁe&m&[) .n""fhteeén %?Jug%ﬁ rPa%ea?\y 9&%%@99&%%“' e for
vagi nal adm ni stration essaries Creans

gel s, pastes, aFepisagce wih the G%’BWQQT@?/@@SUM@'“F@W uUSs2004/ 008567 spray

for mlil as cont a[gmsjlg, I nAgangrf itHfNprégent hﬁenﬁéio'tlhéf%é_creﬂgfe%ﬂb@dﬂmth W&bno@&b& iers as
are known in t art _to.be Il e ado m ni st ed to an
ol par t eSS PR L i i A iy 050 3N RLERET 1O AT,
vary w th the maderspentand dﬁa&mi@(@héenaﬂmﬂ ffe@rthes spiritsand rse@eoqf the, is¥angen- and/ or
the nature of Habeof mmpaenedwbaéatms a8 lo@iet FefarericBe ideMiBO Biérbin Gife eXpRIsalyed,  the
met hod of adm.nj st ra icular site and organi sm bei ng

treated. wé'ffgfporaﬁfj«gyeétf%%qce n tge"ae(?ﬁg{ycor responding to an effective anount

of a vector (e g., an adenovirai vector according to the invention) is
enpl oyed. An @f64?ctl Ve ERMME| Thé Getd Bftectl bnts%wnhfvmms to produce the
desired effect in"a hos everal end-points
known to those skiPled i# R B5E UNRESPIREEREAIERY i s
nucl et c aci d tQeli;msfer to a host ceII Such transfer can be nonitored by a

variety of meggfes) incl Pﬂfoﬂﬁsts WéFe éh%eéréﬂotﬁgﬁlsé)enh@r M?#Jnaé?%b‘hé&cﬁé Lect

(e.g., alleviation of some synptom “assocl at di sease, condition,
di sorder or syl ondhelaiuderet rFé%fP'éﬁP}s weje tg)sfecias wihe PBMVPﬁBf’ PRSEO8r r ed gene
orI codi ng seﬂtpewe.coe didsfieMpatechSex@ressont b tﬁ?] tom8 dactsin :s_(cew@ by @i ChV t he

pol ynerase c e r beb Zatd 0
Franscr i pt i on EleiE A fomBBfectgicd, Rhytabh Ciled i L0 “ Bl Bty
i mrunobl ot  andibrgsiasss (H-2P) vblecdyed e chixad Eﬁlpmytecmltums (Bmmlqparzdlaomt:amueed assays

to detect prote 0 eptide epncqded b ransferred nucl.eic acid,
o [rpacted § KADaal i CRB e GRoreris 1t SppHesel CTheREpyss TR LB R R ods
descri bed ar e FigyresRA mmhBs thal ddditiorc blUMCEA, fitmebtksfsuexpteesingreithenthe hause oui t 't he

fﬁfg' 1; ;; aﬁtgpl hGrAdd @Bswufd.n Q&n;ﬁaa@rs@aﬁrésséoomh heduetidh! 6 aéuss klnl éo%ﬁasarthé san. In

it roduce | o @R L Bergrersieriel Rilalt dil i pegELoBp oo AR 1 SHCNET,

adenovi ral vedd establasingvdhd irhibitary Vieretior otiac 008 ngctainyabese edperinhentsi bisd i ng an

i mrune respon v, red, the
o of doli V%Smm%é&g&’@%&’m&%ﬁ @ﬂgﬂ}%@ CBJPae?edﬁoee&Luh thé H;rgaffm%t}a{‘&&faﬁ A
transgene and ThQTPfefenﬂ?aﬁ‘@U@fquﬁ'rW“bli’qlisﬁfgl "aﬁxai‘f‘r'ﬁ'ﬁsiIrYétordéé'ﬁﬂﬁqé‘é clinighye] -
Generally, to ensure effective transfer of the vectors of the present .

I nvention, it is PL& VerF% tlgngffg‘ Ingepg&{}emlcé“o about 5, 000 copies of the vector

according to the
[0166] It was determined whether engineered veto functioned in the animal.

C57BL/6 (H-2 b)-derived fibroblasts transfected to express the CD8 a-chain were injected

into Balb/c (H-2d) mice. Control animals were injected with non-transfected fibroblasts.
Spleen cells were harvested after 8 to 40 days and introduced into MLCs cultures with

C57BL/6 (H-2b) spleen cells as stimulator cells. After 5 days, cultures were harvested

and tested for their ability to lyse EL4 (C57BL/6, H-2b) target cells. Induction of anti-H-2P
CTL responses was completely suppressed in animals that had bee n injected with CD8 -

chain expressing fibroblasts (Figure 4). Inhibition of anti-H-2P T cells was highly specific.

T cells from these mice stili mounted responses to third party H-2K allo-MHC molecules.
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i nvention be enployed per cell to be contacted, based on an approxi mate
nunber of cells to be contacted In view of the given route of

adm ni st r awpQmo4/8sud4it IS even' nore preferable that abo 300
pfu enter each cell. However, this is nerely a general QSIEE&SIE@%%&%%I ch by

no nmeans precludes use of a higher or |ower ampbunt, as mght be warranted in
a particul ar appsse expeiiments ednfiimed thahengineered vgto talis 9me\¢tﬁcall$iswﬁpre§$qdymmmee anmount
of a m%'?ns of re‘s;mﬂké%hﬁ ViASsirPiEr lormudnaasfe@res@,anuthat ﬁbntdb?slfépbéfb edils ac;uld |
conposition co e cient to jn an | mune
response to th %‘i ﬁ%dalgn?e‘:%%tvsp %?E r"l' ) bw°fdﬁ'ee'tq’neﬁ e&e??és n%"‘lrx'veé'xarrpl e,

t he actual dosiemunigedartirealso@niigens samied odthgeawdiihg on whet her the conposition

i s adm ni steregen corrblm@&d eaemhah@tehﬁéssrbw RO Ichath mt&fefaa%htmeons or
depending on interindivid ferences in pharmacoki net i c H%RS -39 WO
Ly,

2004/ 083404 pcfvmgzefdwyv@s@@@? ¥ ‘iﬁl‘% Feris P‘HH°Sea‘ﬁ'@ehf§{'%1ﬁi9rﬁs§ﬂq
anounts can vawsre itested rforhéir susegppibilite @t lystantsy, fullycaefivetedi CLs O ITwb hﬁfemaf Teaul ar cel |

type, target ed Qbukis TRRANToRK ANGD ohiles WRSHRI Tl diABgH SLodR okl || ed

in the art easi can ke any necessar¥ kus nments In accordance with the
necessities ofaOE'Y?éedwpﬂqecﬁﬂP@?C GiLe.uat PrpietedimTiggp SARTIRIS RPreTsing Uiy @bt
I nvention has &amnveieBeéd bmaerwj bip pb;ﬁ.ﬂﬁbt&n&f%ll&r@actlw efces; 8at wirbpditigemt s,

persons ski l l ed eél{] 'H?e(ﬁs hese re]sults sSq ené t%S’\l F%ere \%Was X(% ﬁ?érferg%\?e% in form

and detail dépar Sp e Scopé % € 1 nvention.

Each of the pa‘t"&‘rﬂn&QO'ﬂsLﬂBt'Qe@éPFQfﬁsmE‘H'ﬁP '@’ﬁm’é?esr %&E@érﬂ'@é@ fquge iy Jutqinaruniéer ei n ar e
expressly incesgensedt ed by reference in their entirety. [0164] Exanple | The
Veto Effect - STUDIES WTH VECTORS a. The Use of Plasm d Expression Vectors
to Engi neer Fibroblasts as Veto Cells [0165] Fibroblasts were engineered to

express either hungp or mwﬁﬁusﬁpﬁemr&t@@nﬂn&?F,B#asﬂa&s §Wétél@@ns Fi brobl asts were
transfected with the p plasm p plasm n whi ch

expr essi ;)n ﬁf [ohe8]CD8 a-vekaifindtion dé6f Vi1 Adgndvital @D«Msfdrnvmf:ahecwrl )Ab o

pr onot or/ enhanc ns |.0Dro asts
PLo0) Cwer o g f@agﬁﬁ e el AHERYIRL TR o1 st (PRDGLPRT War Serefhee thets 7o 6
H-2b), only therEbéhe ohse D& 0pcheis s iMugsd ﬁMIastamMCé?s)sﬂmﬂ héﬁl‘heaneﬂgnbadsa& As
depicted in’" Rjounge vé’t@‘i’ra%%t\)a&ﬁﬁé?ﬂﬂegéei?f?mlugﬂfleJXEfb?The%&IsQ %{]éhaﬁ ressing

ei ther the nouse or suppr esse uctl on of
CTLs. In cont rdgt2. timdhesqdent tAreliferaing selis. te?‘l?i?ﬁpécqféﬂe Mmaype FPEse-ehali i§ not

af f ect T-1 ynphagitantpeddusedt byodby 5. maados bis®hiected dfrfek aolidestuiiMigest B@hlaghi bi t ory
function of -a @?l%atw@mowterewaenv\x@ﬁtgﬁ g?ﬁ“rllbr: al so denonstrated that npuse

T-1 ynmphocyt es n CD8 a-chain. Theref ore, t he
mouse nodel wi[P16%e usefrusubbequent@nieninangs, vdeDde@nfgﬂwMCmebiaaiscfﬁ-IZ)use I n

vivo Function ofe ER@i RESAHE (1YY Rnf-85785/6 (H-2") MLCs. After 5 days, the cultures were
harvested and tested for the presence of anti-H-2® CTLs. MLCs to which infected
fibroblasts had been added, no longer contained anti- H-2° CTLs (Figure 12). These
experiments established the ability of a veto transfer' vector to mediate immune
suppression. ’
[0170] In addition, the human CD8-version of the Adenoviral vectors have been
produced. Also, Adenoviral Associated Viruses that expressed mouse CD8 a-chain
have been produced. It has been demonstrated that these viruses induce expression of
the respective CD8 chains. Adenoviral veto vectors expressing either the-mouse or the
human CD8 a-chain mediated the complete inhibition of the induction of killer T cells (see
Figure 7).
i0171] Negative Immunization with the mAdCD8 Veto Transfer Vector: Two
different experiments were set up to determine whether mAdCD8 suppressed immune

-4] -



[0166] It was determ ned whet her engineered veto functioned in the aninmal.
C57BL/6 (H 2 b)-derived fibroblasts transfected to express the CD8 a-chain
wer e i nj ecwedoodiossmseBal b/ c (H 2d) mice. Control aninmals W th
non-transfected fibroblasts. Spleen cells were harvestegﬁgﬁ]tsgév“@&%sgpm days
and introduced into M.Cs cultures with C57BU6 (H 2b) spleen cells as

stimul at or celresponsgestieyives tathe first epperimens GREBIS mige werst infgctechwith eqivelerf f or

thtel r Ffltzalb i tC¥Ldo@esJ SeRndrlite MROCTHYSKeto trandh)} vécidr @8t s@ﬁia} Sdenb\_ﬂiduié‘dntriﬂﬁe?&h .
anti - response su I a ee n
inj ected with €89 Pm%Fﬂffaﬁm%' ??Fepglf'?ﬁ%&ft%o p a‘glf"i“'fﬁ 'bfl@@ggi §‘?"ﬁ'|’n%%ylst i on of

anti-H 2b T cedftes immagizatiqph these geigialsi were sacnﬁ@Idl sSihglereell Isespensidng eof dheir| |

mounted res IOOE:L;‘F%% Tcalst\béré @ulR@édtM th‘b E%séﬂcé QF amlu%sulfo‘?% days. 2 Orh¥iCrhe
2004/ 083404 PCT] US2004 567 hese ex eri nen confirnmed 't hat engi neered

veto cells spedf! ‘f’?sc‘é(?'le)}‘ag’ﬁﬁﬁ? é‘%%@a’ AR pr°l|‘f%’§tﬁd'ﬁ‘§eeé’a'f’?fe% {8 989 Br to
conventi onal Waduee Tt tells afwfetatbﬂtvigotbnslgc loaw;;ﬁia\brvu&éd)frm Wice imowuhigkd vate

engi neered to veto cells t e ered cells, negatively
uni sed ant fPes FooRp G ER oS oL B ARy AR R P RIS p B d “Test o
whet her expresﬁ@ilmr\@ﬁe@ﬁ@nGBGCD&hEmndanﬁvdﬂa&dé@Iexmndw the function of fully

activated T cqbh For 4} Seddhd Qt@&‘%ve tés@édglﬁ{ethﬁﬁﬂhéé &Ktﬂé@&%&aﬂﬁdm&loﬁalma' ns
were tested for t,he|r susceptib gl‘f Two

O For ont 1 cdiger CLY teotie oams fop iels i b AsponEecipd ingsh el B tb2 eact 1 v

ICTLlsé st rrul5at €CirLE todid MhKishearedealedCih | cultuirdsdespedhie6l éormpaice firljexted Wit /_\dﬁ_@aldelpl CL ed
n | gur e , t - . | nt

bopul ot on. of PFESP SIS BRI Rerldfooth et ACREI AN BndulS g G B LY oY

These resul ts adenpyie ertigensrossieiyn dienie dreciprogsion ofiths GhIFI cechaly. iHewevef.dv@seven

W th on-goi ng RKHIORB AT thied th HILREMMAAPRESRSes BlGerer réRome Adeppd in
aut oi mune responses. b. Viral Transfer Vectors to Engl neer Fi brobl asts as

Veto Cel |'s [ 0MESINOUEGIONEHR SPBR Usreniperwa on i TPise cqyid Ay dpactwith e fn coB: A
repl i cati on- dehiacthsidase peteinatot BdetiomiAdads. Tr ansf er Vect or (mMAdCDBa) was

devel oned. { haljpygr 11 ecrh o TRUSEDS: Bockihdy MUEBALI BRI ALSWLYCST). Chat

had been infe with th eto trans er Vector expresse
| evel s of t he inigstpdeoncoBittheiRRmAIGRS °ch§9932f°"<PVY?dthé‘s*‘@C¢f‘éi’9'ﬂfU§3¢fb\P"thf/éﬂﬁa@l| ng

cell's, expresskey dals. t $ed @6 RtrRcewsrb ddchfides, and s@@*}émé‘ea@bﬂ ouuure@lw&ed by day
nes,

5. rrAdCDBaIsoI fecte ot her |t W t'h
Poner 6T t1 oi oRestRA S e areena ol Cbaeh e respirotg el uols e doriie | o
a-i nfected MCmBility tdwacls| Aaig§=-infddted brget wells ¢Figutel o lh@eﬂi&hb/e@o@drﬁeﬁ@)Angal
anti-C57131/6 r : ed and
tested for thee(d:c_)t;J @nceﬁ?u@%ﬁﬁ- Tﬁ%%%@'es LI%@M ME%?]@"%[ ng ﬁ%ﬁ&t

fi brobl ast s ha&tcanedenaargerendesgo Adpagband dhah Adbaariimanly 'f"#%lsmﬁ‘dl(cﬁﬁ’ gure 12).
These experi maDiréspesded idviabdictle bhdho@Ri profekis @bmmory & Both LedksS.emhiy 8eitdpr to.

mediate | rrrrur]%xperiments strongly suggests that it will be possible to produce a gene therapy viral

vector able to negatively immunize against responses towards genes carried on these
vectors. .
[0174] Inhibition of CD4* T lymphocytes by veto: To examine whether veto
transfer vectors can be used to inhibit the induction of CD4+ T lymphocytes, the following
experimental system was established. C57BU6-derived fibroblast stimulator were
transformed to express an allogeneic MHC class 1l molecule (H-2E¥) and the immune
. stimulatory CD80. These slow-proliferating fibroblasts non-irradiated to pfeserve their full
stimulatory capacity, were transduced with either the mAdCD8 or the AdBQaI transfer
vectors and added to unsélected C5781/6 spleeﬁ cells. After 4 days, these cultures were
harvested and analyzed by surface immunofluorescence for the presence of activated,
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suppression. [0170] In addition, the human COB-version of the Adenoviral
vectors have been produced. Al so, Adenoviral Associated Viruses that
expressed WOUO®/08BB4a- chain have been produced. It has l@@@msgm&%g{ ated
that these viruses induce expression of the respectlve COB c al ns
Adenoviral veto vectors express ei ther the-nouse or

a-chai n nedi at'€dbesiea.cehbl ﬂV@PP?ﬂlfgﬁl(f'Q‘{Sﬁ 9bf trwas fovnsuBet H}?e'STte%PPTEé/F T cells
(see Fi gure %pleer] €Iy ddituiye gah hotfall o AUBYaktRihsduBed/étimblatohéelisAeHh Ndaibers Tr ansf er

Vector: mAdCD8
suppr essed | minae B GKESG, ikt T Fudhh HcrR el riBRiNEh TCCT
vivo. In the fheprsaddeg,9alifenerP4+Tdgmbrplestniyvere detegted. Thesectudies kPrfmeddiatval ent
doses of eit hestotiihibited\GOHBT Wyebhocytea arf i addiida ttieit a viral detd itahdferrvetsrasoant i r al
control vector, d&%ngspg)résg gal act osi dase, Instead of the nobuse CD8 a-chain
(Adpgal ). Seven r 1 muni zation, these aninmals were sacrificed.
Single cell suspensions of their spleen cells were cultured in the presence

of Adpgal viruses fsoiade EXgiSsionldiae thélRe afdlhinhesDs\gEidTeCRtcEdn vl t hei r
ability to prof Jl rate was u(iﬂ uated. As depicted in Figure 7, T cells
proliferated \n-gurcrus)(-y—f-oigocpgal harvested from m ce i nmuni zed wi th Adpgal
i ndi cative of t he Stainingritretoesls:t he highly proliferative CD4' T cells. In
contrast, cel | Sn@? gst ed from mAdCD8-Injected -animals failed to expand.
[0172] In a second é we tested whether these cultures contained

functional C?EVEFTLS t%%@}ﬂer%*?#o@} nPecteP Q?{gfecté‘?bvltﬂ fn)&géﬂa LNE{EP@QPQ% I nfected

target - cells
est abl i shed f deption Efeaﬁpfﬂxblﬁ%w%ff’w Aﬁlﬁg'almd(f i PM. Bhe infested celisrware
experiment  suGeRsdt&Chnk RainedIRBUtHcE expPdssibisHiEeCTE 81RAAIS Afh the attBous@denovi r al

antigens possibly due t i the e SSi 0 it was
possi bl e t hat Cﬁg ai"a"? Be%ﬁﬁéﬂ?@@d WE‘?TE&& @%%89@'1339?‘8#*‘8?41? é?"ﬁaﬁ‘f reasons.
AdCD8 was norﬂudremeﬂqemakneasurwmea fuprdedentrestivatee el analykdrdFAG Sven, Gecktar- onl y
react with the),ogmsdwlpeggpeogbdase protein not found In mMAdCD8. [0173] To test
the validity of the different conclusions, C57BI/6 mce were injected once
with either miPiF8B or ABPRpmaray Gelisunere horvested.iagh thei AYitY9f Semarg! PpneaPhgal

after 7 days. B3bkenicelayihe | catisswerennfeaedveite ashgalacidsidest, expnatsibg dagnosipdi een . cel |
cul tures Wer e ooy Wl pESEZ) o Elmfm%@@?&caegs inf &artfect.g 6 {58 n&g@qT cells

were tested for t elrgwy t owar | -1 nfected t cells
(Figure 8). |fyueginmp eé%@u?@%"fﬁﬁe%ﬁfﬂﬁ‘é{?re h?'é?f @ iFineS pth F ¢ zat i on.
These st udi es eqlr&sios banedDs Rahaimvitethe afi-msle©BDS Bjchsih biftibody d¥ecty 1abled ONgeEr

responded to ?rPEﬁ"b a}’ﬂgﬁ}tgﬁéf é%&aﬂuPQEéeﬁcfbr\Hsymea%Jreé‘ﬁﬁg[u‘?é‘ﬁicb'SIn bilonl Nduced

CTL responses toward ovira ‘h”vectots. This
set of exper itN@ﬁldgteﬁ’ﬁ"ﬂqgrfwtfe%ge‘bW@est'W'"BtCWf Ib°'l!?emﬁ’6§"éi3qy§ d-et eelipr oduce a
gene therapy witkigihe stem cell pool, were transduced efficiently (Table 2)

Marker Cell Type Positive Staining

CDlla Leukocytes 293%  31.5%

CD34 Hematopoietic 13.8%  105%
Lineages

CDI9  BLymphocytes. . 06%  7.1%

CD3 T Lymphocytes 0.6% nd
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vector able to negatively I muni ze agai nst responses towards genes carried
on these vectors. [0174] Inhibition of CD4' T |ynphocytes by veto: To
exam ne wwoOheod/o8ed0e transfer vectors can be used to inﬁ;blﬁ[}sz(;o%os?pucti on
of CD4+ T |ynphocytes, the follow ng experinmental systemwas established.
C57B1/ 6-derived fibroblast stinulator werewds ansfornmed to express an

all ogeneic WHC class Il nolecule (H 2E k) and the i mrune stimulatory CD80.
These sl owproliferRdCRE: fi brobl asts non-irradiated to preserve their full

stinmulatory capaglty, wer ransduced with either the or, the Adpgal
transfer vect@ﬂ?’]and ad\ﬁ‘gﬁtrt"@’%ﬁ'gé‘i"gﬁ‘ft‘é’dTQ%‘?‘@W%’ 05319&338% WotkRPer 4
days, these cuiouretis sieckesolutiar wassised!todnfect 3rxatloy zedisl fdp B days. f Boednfected cells

i mmunof | uor esc t ' p LO83404

PCT] Us2004/ 00388 erketisd 44 sBnEE 6P G sracR el kb e COF 2RI MAAEOT.
found that unskur@otGRP €SB Adibodypdireetly laheled with (RITG) (Rx@rmingen). nHiengxtenbof

Adpgal - t r ans dugecesiubrdbdeftOliashfdabired\aith fllo@bBcenitHEBREeY cePinafyk¥ét (Fidurt Ya)PhoDI ast s.

In contrast, cultures to which mAdCD8-infected stimnmulators had been added,
only few CD4+T | ynphobl asts were detected. These studies confirmed that
veto inhibited CD4 anl bXERVOEVEASsand in addition that a viral veto transfer
vector could be used for thrs purpose. Surface Expression of the nobuse and
human CD8 a- chgirg] af t eraAviiagsd | @b Wieclors tWie dplofie@ntin Vhdralisl almgt rauct s
Staining Proto olts: Kn,ﬁ\dCDB:t [?1%5#} I\/C5t7T \/\%r% m)ckgkci nf ect(ge)siglor i.nfected
with mdcDs at SURIGERNYANKEN SVEtgMofn PR SOBTUSH: BF NUPRY 8% MRYE PRI 3 days
in nodified | Mk diviee from tfechmd COM intsrmadiate eatepreragorieghancer. Jhaiweeiiusear t he
Nt body i T oarry T oapa D EBob ghitaiic I ke RERSOS paBldafly oBPer P e

[ y di : : .S
f1 uor escence \Aﬁ§t¥rﬂee‘a’§’fﬂy§ 's\clrf?ea?ff‘fe'ﬁﬂrv %&M@gi%ﬂ%ﬁ%‘@(ﬁ%ﬂﬂﬂyﬁ ed( EaCScan,
Beckt on- Di ckimeuse fibrottasiei(MC5TD)and[dBv@ 6igh Buele ohaxpressipn af|thesmouse or hamapest ed

fromthe cavitypdf cfHmEPlfglechRES thextenﬁ’%* Rlofestd E@wasTrh%sﬁr%b lof 2B 6Bschitf ect ed
with a f3-gal act osi dase expressi n% Adenoviral control vector (AdLacZ) or

with mAdCDB atactvatad|oefl grahapr gy 10R} e si ereging 1pmote Bt ahylgyals dfGH8 qrr es i n
nodi fied | |\/Uf\/lch3_ih€bxbrﬂ§s&ﬁ1t w&s s&nl \sithmeaheenm WS LREsduBbN S t BHid @tidgowast hedsur face
expression of t - - 3 =G ] t oay
directly | abelcgﬁﬁasv%ﬁ%@_&.\.%e&%xﬂhgﬁ?a%gédngt%rgé\é%@ﬂg?nee}géﬁﬁs@%\#@% measur ed
(Fi gure 10C). serer@ld@ays parech sipnificgptdevals (R fehmelsk RiineBisiagb) Aidditienal studeses

i ncl udi ng CD34githbAme vemBI vedtorsCltdrated ioule pre@@ls! findingé it thdyheouRit SeTusl o pool ,

wer e transduced, GLLi GGl kyhohdelPH6re Ahe MR CrbodhY REs (R85 tFidules) St &1 i ng

Example 2: In vitro Inhibition Studies - Mixed Lymphocyte Cultures
[0179] Spleen cells were harvested from Balb/c (H-2%) and C57BL/6 (H-2°)
mice. Singie cell suspensions were prepared. The C57BL/6 spleen cells were irradiated

with 3,000 rad (Mark 1 Cesium Irradiator). 4 x 10° Balb/c spleen cells (rgsponder/effector
cells) were cultured together with 4 x 10° irradiated C57BL/6 spleen cells (stimulator
cells) per well in 24-well plates (TPP, Midwest Scientific, Inc.) in IMDM (Sigma) that
contained 10% fetal calf serum (FCS) (Sigma), HEPES, penicillin G, streptomycin sulfate,
gentamycine sulfate, L-glutamine, 2-mercaptoethanol, non-essential amino acids
(Sigma), sodium pyruvate and sodium bicarbonate (modified IMDM). After 5 days of
culture in a CO, incubator (Forma Scientific), the cultures were harvested in their entirety
and tested for the ability to lyse C57BL/6-derived target cells (H-2°).

-44 -



CDl1ll a Leukocytes 29.3% 31.5% CD34 Hemat upoietic 13.8% 10.5% Li neages CD19
B Lynphocytes 0.6% 7. 7% CD3 TLynphocytes 0.6% nd -43 WD 2004/ 083404

PCT/ US2004W0Q8&@B340k GYI t1 a hAACDB: [0177] MCSS7T were ppgkrchal The
viral titer of the hAdCD8 is not known. 100l of Its stock S()S#ut“{aggnsga/as used

to Infect 3 x 105 cells for 3 days. The infected cells wer e harvest ed and
stained for t@18rf ace Tespreaidhasa cafures e ODBICAZT fituptiaste (2"} wase adde - hunan

CD8f a- ch?: N amg hebeeR irfa8Btel With a@sﬂoadd W‘lhmbdﬂnmt&fﬁm&moﬁuem ceﬂl'liﬁer@Xt Ient of
sSurtace uor es asur U cen C nalyzer
(Figure 10). KK@“%Z'%%BW\? eer\/ ?bf’fgfgb 9. BalE lfc'Y et 8 v"g?:%g'? SO?V\EI’E

produced | n pa&prpyiastely 39° ﬁ@18>f29@¥3at egene/ Avi gen system I n these constructs,

t he human and npbuse CD8 a-chains were driven fromthe same CW i nternedi ate
early pronotor/enhancer. The two viruses, mAAVCDB and hAAVCDB wer e packaged

in the HEK 293 packaigiorig Tdmhphokyteiller Assays syst em enpl oyed is free of hel per
virus. mAAVCDB and hAAVCD8 efficiently infected nouse fibroblasts (MX57T)

and drove hi gii018lel s ofelsharesied fm e mixpdlymplipsie sulturpgwere coomed far Baai ns,
respectively. n:ﬁh@er@xblaatceust af bh MERA6EI GEIVMRE TRAHIERSS. OThede éﬁedzaf esgent

activated cel |w ?éna%ﬁé{cﬂ%r él@rlegwélle in %quottomgd ééwéll a% el%l% Hﬂbér of € q[c rst;Q?t hi gh

| evel s of CD8 was seen Wt
t ransduct i on. Wehyas tﬂraWdllmbeWdéfaﬂqfi stepy ptaftingfrom @)Xd%sféﬂ\)%ﬂtol effﬁctggﬁ R?fW%!'r s. They

had f]9und Ehfltl'o%ye éﬁdctbeeeligﬁﬁﬁoei@g“et?&éﬂ!é gmt (mz?k Mcmeg@tqa?)odam (chd)r@ach_th ALY
Si gnitican ev 0] Od’i W

Veto vectors NI VEPERRS- oIF e sa el PRaIRen R0 i) 0B hecd 1 o
suppr ess | nmuRerkindgmerhdes1o® Fmeecells hed lmeamm‘a@bdl\w_@ 109 @Suoelmcwdsd M (Fi gure
6) Exanple 2: lan/o}ﬁ'rnte o?adaﬂﬁdnbdtéul Qﬁa@%r%'nﬁé The%f?e‘?qhérﬂc{mgegﬁﬂa?ed@&r g es

(0179] Spleen cel wer e harveste rom B C57BU6 (H2)
mce. Single fIMvekyypatRle wathehuitemedfiep M. The C57BUG spleen cells were

irradiated w{0182B, 000 Tederfeblor dnaltarg@ TbllsWered ihamaﬁmfaxotal vilurk®8f 28alub/ ¢ spl-een
cells (respon U6hef'f f eg tdaz Clr(\3 ﬁgstors)'[hwﬁeaﬁerc{ﬁe p%{ E hlﬁrcevvrlfh RtrafL 0|6|

irradiated C5 sp'] een
pl ates (TPP, Wmeytter&élp@ahﬁnwpreent IGaEpany) af WODN’P'(‘SPF jn. t1e&m! 0"0@?&'% ned 10%

fetal calf sewugneﬁﬁ@) fr&ﬁbél;%ﬁ‘)ell ahtFRE Smoiie 6f Ced rb!eﬁhe@,froﬁ)tth@&t‘géw&b wasul f at e,
doida (S o ey A e GolBBARAT bR BRI e 2 7
| MDM) . ' After ytdayglcbpﬁector cells were omitted to determme the background release. Total *'Cr
incorporation Into target cells was determined in wells, in which a 1% solution (w/v) of
Triton X100 (Sigma) was substituted for the effector cells,
[0183] The amount of specific lysis was determined as:
in % = (specific release - background release) / (total release - background

release) x 100

The Activity of mAdCD8 in vitro

[0184] Mixed lymphocyte cultures were set up (Balb/c anti—CS?BUB)’. To these
cultures 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-2") target cells at different
effector-to-target (E/T) ratios (sée 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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culture In a C2 incubator (Forma Scientific), the cultures were harvested
intheir entirety and tested for the ability to | yse C57BU6-deri ved target
cell's (H 2wbyoe#0%330 2004/ 083404 PCT/ US2004/ 008567 [0189,##}@ &g&g gf t hese
cultures 4 x 105 MCS7T fibroblasts (H 2d) were added ha Q| 67
irradiated with 12,000 rad In |nh| b|t|on cultures, 4 x 105 MCS7T cells were
i ncl uded that had hitred E AddD§ ADPEE"D8  at armltlpI|C|ty of infection
of approximately 104 to for 2 days Q/t otoxic T Lynphocyte Killer Assays
[0181] Cel|ls h#§@st ed fEFOéi‘rrMQ'?éV"ﬁi yastors Werp Rtsdyaed with|they %%Oz\l@?é\d%@&i?ft ed for

El'ﬂe nU][T?er . of sysle@StontBibdene. gfgregﬁ? h\ﬂﬁge%a ﬁlﬁmQ‘f C???hlcﬁﬁﬁ @%l_\lﬂ- i Mé&lﬁ?@ég%es T
ese effector_cells were a a single we one we
plate. The nun‘Bt@rtL%fTr@s?eéS{eﬁtPrs?%%"r . V\@eF”%é?ﬁ?q WF%tt'@dAF%Eg&%al‘ﬁdPl i Bration
st eps st arti ngachiect i BY5 13 EMbaclerin (36 2 f Theotwndinpatrveciot Is.thenTtansferesle

ef fector cel I Syb i AR ERRAD! oA P ol HEEER aho VDML bisperBB15 (H 2

d) per well were a revi ousl %H een |-abeled with

57Cr (Na- Chr on#t'® °°"P@F1€PH“EFH€‘1‘°8 of i“'%(esf%'a't'&ﬁ" t tae recempiagpt BERIAVIRc ubat ed
with 100 gC i ThedAdC8 éndotAdOUBIdrodLiceddn thedewsntis acd thagpplicationaefidept. 500[ | for 90

m n. Thereaft he NONg t ] ; n@ QEH I; washes
with nodified 3)5 &%Q {t(?éag Séryn%h tatregr;'éltq'g%??ns " reLt%)éﬁdc%E ated in a
total vol une che leggqne PfQYIdedeﬁl‘@fePtﬁr ViralBapticle {ad @ \YracZABIAEShf Meyse GDBe pl at es
were spun in C@Eﬁafn'sfehl%ce lﬁs@@n'i'ﬁ@seg%ég’siﬂllﬁ’ltt@fh@%El')ligmlmcﬁgé’éé?qm Conpany) at

1,500 rpmfor 3 mn, ium was renoved fromeachl well and the
amount of 57Cr rel (,Pé%t%‘B'SFFLE?H?et he. target cells was counted in a Mdel 4000

Ganmma count er (Beclsu[g;}-r@A!_ Ebgnegtﬁspgqiﬁ?%'_%yc jes were set, in which

effector cells were om rm ne ground rel ease. Total 51Cr

i ncor por at i on || G$CEAKFCIPELREPKR MUASLGQKES WGMG'BVSW@dSWLFONSV\MI ch a 1%
solution (Wv) of Triton X100 (Sigma) was substituted for the effector

cells. (0183] SHi:PQRDRMMYMNSSHNECTWDEKUNSSK $FSRRDIBDINSLAENKFSS: | n % =
(specific rel ease - backgr ound rel ease N@frﬂit al rel ease - background

rel ease) x 100ENFSYXEEPVIPNGVMYFHRdG KPVLBI8SPVIRPTREP | ynphocyt e

cultures were ures MCS57T )
fibrobl asts Mﬁgﬁ %ggoﬁﬁg&cé\f@ W%l@%gﬁﬁiwﬁ&d{ ated with. 12,000
red and had b IW After 5 days of culture, the cultures
wer e harvesteﬁ”ﬂ?ggfggLquéﬁ eir ability to lyse EL4 (H26) target cells
fgt di fferent eiéa?ﬁt Or - tRmbAIEY «ldrbid )sealliéT{wbé)%séoseﬁnisF @ﬁbe49|as b Oshén] é%B can
e seen, even in e m e culture expressin

e ot et e TRIBR G o b RISt s o Rl | © XPresSi o

ACTUAL SEQUENCE: MALPVTALLL PLALLLHAAR

PSQFRVSPLDRTWNLGWTVE LKCQVLLSNP TSGCSWLFQP RGAAASPTFL
LYLSQNKPKAAEGLDTQRFS GKRLGDTFVL TLSDFRRENE GYYFCSALSN
SIMYFSHFVPVFLPAKPTTT PAPRPPTPAP TIASQPLSLR PEACRPAAGG
AGNRRRVCKCPRPVVKSGDK PSLARYV

Production of pAAV-mCD8 and pAAV-hCD8

[0189] These vectors were produced with the help of the AAV Helper-Free
7 Sys{em from Stratagene. The system works by inserting the mouse and human
sequences into the pAAV-MCS cloning vector. This plasmid is then co-transfected into
HEK 293 cells together with a helper plasmid (containing the necessary Adenoviral
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-45 WD 2004/ 083404 PCT/ US2004/ 008567 Production of mAdCD8 and hAdCD8 [0186]
Bot h Adenoviral vectors were produced with the help of the AdEasyT" system
from Bi 0gewe.206308840uhe nmouse and human C138 a-chai n cDNA i r ted
into the Transfer Vector (Step 1). Recombination with thgﬁgﬂﬁ%/oﬁ%?vect or
is achieved In BJ5183 EC bacteria (Step 2). The reconbi nant vector is then
transferred | poteinshend)Bie PIEKV-RG3yecioe | (tantainingt the osapsid roepémd (B produae] tE B
Adenovirus 5 VigkahbiRNRAy pariftisch conpl ement the del etion of this essential
region in the reconbi nant adenovirus. The hAdCD8 and mAdCD8 produced in
these cells are thus replication deficient. [0187] As control vector

expressing the bactgy, tﬁeiil‘ inS erQn aahsisdase) the Qoiogene provided
artl :

@Bl -1 nfect+ Viral Mouse CD8 a-chain seguence
used. This seqpuaege |s Siveinkaticdiay rto%nmételré iR d FHS RjebtRM WEIBRE doses of

LB SRR e B o e s

SSKL PQPTFVVYMASSHKI VT WIYE EgUNSBRY Joss RO K gnarAderevsal qeriE@ciar CSinaINSVMYFS

SVWPVLQKUN  STTKERAdRa \a’I:H Q@EA@P@B@%@%\Q@%&#@' Meh‘\éﬁeéfﬁg CVAPLL
SLII TLICYH RSRKRVCKCPRPLV P RPSEKI V. [ 0188 CD8 a-chai n sequence

used. This seq‘fﬁg?ﬂ‘f%rer?’d@r%f’ i;teaprpsench 4f £01-34 T ﬁ?yéd TIhBV Y tftﬁﬂﬁ?sit%dl‘fgrd human
sequence as i nitieic altiléylto Ip¢eTAdNBCZSREtIEdNGEget balk IRBTALBAIIAL-ddrivedIANR depicted in

PSQFRVSPL DRTVWE, M YE éﬂﬁ@@r{h'sﬁ\éﬁcﬁ N\#Eé&? 2 RABANRT Frbm BahSANKBISARECEL DTQRFS
GKRLGDTFVL TLS SHEVPVFLPAKPTTT PAPRPPTPAP TI ASQPLSLR

PEACRPAAGG A@@QRWW%WP@LAQW"WE?J fet hasieesvep Xomagdss. aftis
DAAV- hCD8 [ 018:@};ultTdugmtedehm AdEDIiianopindicte drardunal redpohdes th Abdgnoeifal aiftigentAV

Hel per - Free %’u%tu?{ﬁla@pﬁ’ hﬁk@g@@g@e system works by inserting the nouse

and human sequences |n cloning vector. This piasmd Is then
co-transf ect ed0i$tlo HEI‘{n zgﬁoﬁéﬁﬁtﬁp.t%@imﬁe vigre nraurizet! pith eglivalont dgses

(CO{“ ai n') ng EF?WGQS%mMeMe\@Mr@In.cey ‘Hévé%a?@@ffyr %ﬁlﬂ%tldﬁcmwéf/ 088567
r ot ei ns an es ro uce
Do ool et AP Wi Srerfiee” bl St G Bl M SOER' GuIERERon i 1B e

presence of AdLacZ for five days. They were then tested for their ability to specifically
lyse AdLacZ-infected target cells (EL-4, C57Bl/6-der|ved). Again, injection of AdLacZ had
induced the development of specific killer cells albeit at a.low frequency, whereas
mAdCDS8 had failed to do so (Figure 14).

[0192] In the second phase of this experiments, the remaining C57BL/6 mice
that had received either mAdCD8 or AdLacZ received a second dose of AdLacZ seven

days after their first viral injection. Seven days later, mice were sacrificed, and five-day
spleen cell cultures were established in the presence of AdLacZ. The responding T cells

. were again tested for their lytic ability towards AdLacZ-infected EL4-target cells (Figure
8). Indeed, two exposures to AdLacZ led to a somewhat improved immunization.
However, the animal that had previously received mAdCD8 still failed to mount a
response. These experiments suggest that AACD8 not only failed to induce immune
responses, but prevented the induction immune responses directed against itself. Thus,
mAdCD8 evaded the immune system.
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10190] We Investigated how animals responded to the injection of |arge doses
of the mAdCD8. In the first set of experinents, Balb/c mce (two mce In
each,group) were injected I.v. with equival ent doses of mAdCD8 or an
Adenoviral control vector coding for R-galactosidase (AdLacZ). After seven
days the animals were sacrificed. Their spleen cells were cultured in the
presence of AdLacZ for five days. They8were then tested for their ability
to lyse AdLaczZ-infected target cells (P815, Balb/c-derived). As depicted in
Figure 13, CTLs with specific lytic ability could be expanded from Bal b/c
mce that had been inmunized with S$8¥2 “but not fromnice that had

recei ved whe€lJipidCDB. Thl s result suggested that AJCD8 did not |nduce inmune
responses, to Qg OVI antl@g;en's due to the expression of the CD8 a-chain.
10191] In'a stBHY ?t'qﬁﬁom 781/ 6 nmice were inmmunized with equival ent doses
of mAdCD8 (2 m)ce) adTrstAddléic Zcid éheodingey) CDSeviain apanbly dihkedrto 4 fleid ac@lt | on, one
ani mal ofencg atf‘a ‘ﬁmbwas slacrkil ced. Their spleen cells were cultured in
cel | suspensf@n o ranﬁlpgg%eﬁ of AdLacZ for five days. They were then
tested for theyr abushcownmodmcsqzcebanéddhglaltr,erapbgtsmommaoﬂnierﬁsea:tded target cells
((jg\l;elllop%;?l{) ]? gg;léfagg)‘ptk F)lﬁtrdl elerPlTnsanlfigansF 1or{agco%81% epe nts forqll%gcﬁgg tl\ﬂgr eas
mAdCD8 hadipfeaﬂldn@(ﬂsatld)ﬁdtﬁngealqﬁcgulrreclm)mld 10192] In the second phase of this
experinents, the renmaining C57BU6 m ce that had received either mAdCD8 or
AdLacZ received a second dose of AdLacZ seven days after their first viral

| nj ecti onZ. SevEw pdiayusldotidesaccordingio claém & vahgrsin shid €A a-¢hatd chinprisesiallor aspl een cel |
cultures m&gngg%@?{ j)fsdhﬁgajle thenfpesence of AdLacZ. The responding T cells
wer e again test or therr Pytl c ability towards AdLacZ-infected EL4-target
cells (Figure | ndeed, two exposures to AdLacZ led to a sonmewhat

i nproved 4 mmnfh%%%iy%leotlaéoa‘é@o\ﬁﬁﬁg tolclin 864 I ot Ridreil 8 EDSY cRHSLMsiGECel ved
mAdCD8 still failed to nmount a response. These experinents suggest that
AdCDB8 not sesifiallyfoapn eraeelulpriemais of /eS8 orkdhonses, but prevented the

i nduction i mune responses directed against itself. Thus, mAdCD8 evaded the
i mmune system -47 48 CLAIMS We Claim 1. A polynucleotide conprising: a)
a first nhcl ei'theaelarckaidsesnydiag tepRing l.orsrein salﬁér@&smeylb{apﬁkféweweas hucl ei ¢
acid encodg @gh@t}gn@,ncgﬁmm@rpagﬁepg@g ypeptide; b) a second nucleic acid

encodi ng a therapeutic nolecule of interest; and c) transcription control

el enrents and transl ational control elenents for directing expression of

sai d firss andrisablingeetdithctyidihEioClads 1 Gvherein said nucleic acid encoding a CD8 a-
chain has greater than 80% sequence identity to the nucleic acid encoding the human CD8 o-
chain as set forth in Figure 1 (SEQ ID NO:) or to the nucleic acid encoding the mouse, rat, or
porcine CD8 a-chain as set forth in Figure 1 (SEQ ID NOS).

6. The polynucleotide according to claim 5, wherein said nucleic acid encoding a CD8 a-

chain comprises the mouse, rat, or porcine CD8 a-chain as set forth in Figure 1 (SEQ ID NOS:).

7. The polynucleotide according to claim 1, wherein said CD8 a-chain comprises a
sequence having greater than 85% sequence identity to the human sequence set forth in Figure 1
(SEQ ID NO3).

8. The polynucleotide according to claim 1, wherein said transmembrane polypeptide is a

synthetic transmembrane polypeptide.



2. The pol ynucl eotide according to claim1, wherein said CD8 a-chain
conprises all or a functional portion of a human CD8 a-chain. 3. The

pol ynucl eotide according to claim1 or claim2, wherein said CD8 a-chain
consists essentially of an extracellular domain of said CD8 a-chain. 4. The
pol ynucl eoti de according to claim1l1, wherein said transnenbrane pol ypepti de
is a CD8 a-chain transnmenbrane pol ypé@ti de. 5. The pol ynucl eoti de according
to claim1, wherein said nucleic acid encoding a CD8 a- chain has greater

t han 80% gequence idenfity to the nuycleic aci n i.ng.fhe human CD8 a-
chain as g'et fggetWH)%HH%}US%?%OTIHE%’EB(S%S majmsolﬁlmt% b‘gl?egeén %ﬁc{:tp‘g?pfmécci d encodi ng
t he nouse moleatle ofinteregdy selerted DA the-gotva consiatngad herhagtdabin-f, G AHiAgbinénd. ( SEQ | D
NOS). 6. - pal i C LN aj €] i eic acid
encodi ng 5 Gt HEARRkL Sy ane ALk DBoh bl MabhecllBE CLMAR Y SIS, 2 P
set fort hCorguRtiguFastot X{, SEQc fipropiOSansmemiraneheduptanog meewlatontormiding carbampiyhg t o
claiml, WaRkek oialdridkerfBitid CORRL BSRedie:SCaYARGRidAYI no ot eater than
85% sequence 1 dentity to the hunman sequehce set forth in Figure 1 (SEQ ID
NO ). 8. EHectgsplcgramidhseorciddesiumosideseihaxpmidnsed aphanylalangiedy drpxylasaicallagerans menbr ane
pol ypepti dg. iy o8, BISYRENRdn%e ¢dn@ PRITETRLARG Rt RERrbER recaior. 9- The

pol ynucl eoti de according to any one of clains"1 to 8, wherein said
therapeutic nolecule of interest is selected fromthe group consisting of
hemogl obi Re0, @ATARLBAVRSr chRLRE the poly A OQR\ALINARL © a@)/&{e@@l%ms 1to

gl ucose- 6- phosphat e- dehydr ogenase, Coagul ati on Factor VII, Coagul ation
Factor Xl 2 cystic fibrosis transmenbrane conductance regul ator, ornithine
carbanoyl transferase, a-L-iduronidase, iduronate-2-sulfatase,

0- gl ucosi dase, _a-gal act osi dase, . gal act osyl cer anmi dase, aci d, a- gl ucosi dase,
hexani dasél A, phreTipresyoRterer assradingipickin 10, papriagaid vediar freelegred G the) oom
Syndrone GRae cdnkioh Gl a reabibih@vaddesisrud, Y rdcbrASIRdn®ieab¥irus 2GeddBInant hlenoANn

expressi on vectdor. conpri si thl%ﬁpol. nucl eoti de according to any one of
clains 1 £YHOCIEIVHSPARA PRt ISPy ¥EPor according to clai m 10, wherein said
vector is selected fromthe group consisting of a reconbi nant adenovirus, a
reconbi na % reltl. ovi rus, a.reco intan .aggng- assgci ?t ed vli rus,, and a

reconbi nant” he EB%?‘PK?FSH%SVFC TFCorHee 8%%}‘% MORrCPSEE SFIU LR PR EIE e Pai m 11,
wherein said vector is replication defective. 13. A conposition conprising
t he pol ynygl eoti de according.tq any one._.of clai | to Q. . further

conpri si ngg‘l i pS‘SCSWBOSS.IUOTﬁ(.’mlﬂ%‘“@i“\ﬁ"&é%“ﬂf@f‘%&&“f@ng’élaﬁgr?enog 0131r§']s:.1r%?1'€rne response
agai nst affiringeosipdsng ipesbnfes.om a gene t herapy delivery system conpri sing:
contacting a cell with said gene therapy delivery system wherein said gene
t herapy delivery systemconprises: i) a first nucleic acid encoding a CD8

a- chai n opér ablAy e vinkmethedformgdicaig@n immune response against antigens derived from a

gene therapy delivery system comprising: contacting a cell with said gene therapy delivery
system, wherein said gene therapy delivery system comprises:

i) a first nucleic acid encoding a CD8 a-chain operably linked to nucleic
acid encoding a transmembrane polypeptide ;

ii) a second nucleic acid encoding a therapeutic molecule of interest; and

iii) transcription control elements and translational control elements for
directing expression of said first and said second nucleic acid, whereby said first and second
nucleic acids are expressed, whereby the expressed CD8 a-chain is associated with the cell
membrane of said cell, and whereby a host immune response against said cell is diminished as

compared to the immune response against a cell without the CD8§ a-chain encoding nucleic acid.



acid encodi ng a transnenbrane pol ypeptide ; ii) a second nucleic acid
encodi ng a therapeutic nolecule of interest; and 1iii) transcription control
el enents and translational control elenents for directing expression of
sai.d first and said second nucleic acid, whereby said first and second

nucl eic acids are expressed, whereby the expressed CD8 a-chain is associ ated
with the cell nenbrane of said cell, %#nd wher eby a host i mrune response
agai nst said cell is dimnished as conpared to the i mune response agai nst
a cell “ﬁH?OUtU&nﬁaCQQtﬁ&Eh%HﬂzeQ&ﬁgLn ngLeic acid. 50 15. Use of a gene
therapy delivery SYSEEM conprisrng: 1Y & fifst nucleic acid encoding a CD8
a-chain operably |inked afirstmucleieiacd ermodiog 2609 dichagn epetabbyr mkeith neabeic

pol ypeptide; i) l.ei.c..acid encoding a therapeutic nol ecul e of
interest;gg%ecg%??%é%@@ﬂ@%&%%f&b%“@%ntroI el enents and transl ational control
el ements for direci ng asepmdssélanaad enseding af therapeutamaoleraledf seareshdnducl ei ¢
acid, in the preparf’?ii%' Or‘tra?u@crfmiémc%h&cﬂ@ﬁﬁ nts drQtrafiBAiUE DShd 1L ABRNRG: T esponse
agai nst antigens derived froma gene t erqpy.aellvery system whereby said
first anddisestegripigssidneif saihfiisopnd sgidsessdmueleie acid, whide pligparatien obxpedicagent CDS

a-chain i $or r@%ﬁﬁ’ézairﬂﬁlﬂfaﬁné’\fegﬂanéeagaigs? Lrgleglgffs '&Pﬂé\%g froﬂfa_ g%lﬂé-etgergﬁl del’iveWstm,e reby a

host i mmne response agai nst said. Imni’s as congareq to the
i mrune r e¥pealyesaiddiait ard segond apgleigpaids grptexprasedomberghycthgxpressehEBG prehaimisc| ei ¢

acid. 16. osihgudEhiinde Qi n%%ﬁ)raﬂgggafaiclglg ahPwherdly Mhdd ifhurelrébfsd Brainghigiiei n sai d

gene therapy delivery systemis selected fromthe group consisting of a
viral epr‘ég‘% figyinighed premparedlodheHmMuBGIGSPanss agaest 2 pRlicT et thecGRE exiBinessi on
vector. 1éncodil@nudRide@. or use according to claim 16, wherein said viral
expression vector is selected fromthe group consisting of a reconbi nant
adenovirus, a reconbinant retrovirus, a reconbi nant adeno-associ ated virus,

and ia r ec%%tbi Cﬁm m@ﬁfdﬂﬁ?&ije\éicéhdﬂ&ng td8Blaind I"Borlréﬁtdflil)ﬂ, “mérfem_ss@id 26feQhiedph geltvlerycl aijlmf 14
or claim erein_said therapeutic nmplecule of interest in selecte rom
the group>GlsAs? %ﬂﬂwg from iRyt B0 AT A BEiAR NEFI T DRIaSTHd ar.2 naked

am noevul niidiCacslerpleasa,ve@bicose- 6- phosphat e- dehydr ogenase, Coagul ati on
Factor VII, Coagulation Factor XI, cystic fibrosis transnenbrane

conduct ance regul ator, ornithine carbanoyl transferase, a-L-iduronidase,

i dur onat e42- sulthexh@ba, or UseQlcticdifid td @By 16 wherkinc4io Sirdl @§Ression vector is selected

gal act osyl.ceram dase, . aci d. a- gl ucosi dase, hexam dase A, . phenyl al.ani ne

Py oxy ! a8 G Ftrstg o OGN g SR By SR | ow
density | apopago@ited vimsapd orecomBnanilieepesreittsod or use according to claim 14 or
claim15, wherein said CD8 a-chain conprises all or a functional portion of
a human CD8 a-chain. 20. The nethod or use according to any one of clains
14, 15 and8.19, Theheedbhorsat atc@iiBg &-clamad# nr domd b stieredsmatthérgiehtc nodlecale

extracel | 8% iﬂlreregqgr?eil&tegffroﬁqledgr%oﬁs"ls%ng&r}rem%ltobin-B, GATA-binding protein, d-
aminoevulinate synthase, glucose-6-phosphate-dehydrogenase, Coagulation Factor VII,
Coagulation Factor XI, cystic fibrosis transmembrane conductance regulator, ornithine carbamoyl
transferase, a-L-iduronidase, iduronate-2-sulfatase, B-glucosidase, a-galactosidase,
galactosylceramidase, acid a-glucosidase, hexamidase A, phenylalanine hydroxylase, collagen

type IV, a5, Bloom Syndrome Gene Product, and low density lipoprotein receptor.

19. The method or use according to claim 14 or claim 15, wherein said CD8 a-chain

comprises all or a functional portion of a human CD8 a-chain.

20. The method or use according to any one of claims 14, 15 and 19, wherein said CD8 a-

chain consists essentially of an extracellular domain of said CD8 a-chain.



21. The nethod or use according to claim14 or claim15, wherein said

nucl ei ¢ acid encoding CD8 a-chain conprises a sequence selected fromthe
group. tonsi sting of the sequences set forth in Figure 1 (SEQ ID NCS:). 22.
The met hod or use according to claim 14 or claim 15, wherein said nucleic
acid encoding CD8 a-chain encodes a protein having a sequence selected from
the group consisting of the sequences’las set forth in Figure 2 (SEQ ID

NCS: ).

21. The method or use according to claim 14 or claim 15, wherein said nucleic acid encoding
CD8 a-chain comprises a sequence selected from the group consisting of the sequences set forth

in Figure 1 (SEQ ID NOS:).

22. The method or use according to claim 14 or claim 15, wherein said nucleic acid encoding
CD8 a-chain encodes a protein having a sequence selected from the group consisting of the

sequences as set forth in Figure 2 (SEQ ID NOS:).



