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CROSS- REFERENCE TO RELATED APPLI CATI ON(S) [001] This application clains the
benefit of provisional application serial nunber 601456,378, filed March

19, 2003, Ryblapdsfels2d41E | NVENTI ON [002] The present |nven]%¢]_lgﬁ rgl aLes to
| munosuppr essive therapy, and nore specifically, to 2004

conpositions for inproving tatlon procedures by
speci fically inhibiting thg&’?ﬁjﬁﬁ:ﬁ@ﬁ%ﬁ%ﬁg@[%& PNor host anti gens in
reci pients of donor organs, tissues and cells. BACKGROUND OF THE | NVENTI ON
[003] The transpl antati SFRQSS- REFEGENGEIC Rék’gﬁﬁsqppt—lpé*s’l@@és)and cells has becone
increasingly i @thant for the treatnent of a wide variety of degeneratl ve
di seases and s gfpicationrplaimg fpe Seneflt ol prayisiong, anpfication, BRfial, 84mbe s | j i t ed
by graft rej ecﬁﬂfﬁiﬁSEmdeMamlgnaaEvaer sus host di sease (GvHD) caused by
antigenic differences between the donor and recipient, primarily involving

antigens of the Maj or Hi stoconpatigly) bg e isoerher (" MHC') . Successf ul
transpl antati on of non-Iynphoid donor tissues and solid organs therefore

depends on pre{08@] i Thg plesenh dstntionrelries rte Siponsm@uipeessiekO Niefapa N bhd) erore
Conver sel y, Insgee.ﬁaampk@mstﬁoagfan&imosahaﬁmmﬁbvﬁs'tﬂesoufuaﬁle b} bi fahiila @gﬁ&;ras bone

mar r ow transpl ant atlg E%F'F A'Hl? rocedures, I‘e%@eventl on i nmune
response agai n¥PeCIEPY icglty jphjring da jmmune; rerpopsedta gprer Phhcﬁf FWeeE i avoi d
GVHD. [004] Pr ienipinnjs offdosdr brgarsatissies endicelisel | s can occur through a direct

all orecognition pathway facilitated by donor MHC nol ecul es, as well|l as by

an Indirect allorecognition psddrEROUNDITS BIENNGENTOSN antigen |'s processed and
presented in the context of self MHG by recipient anti gen-presenti ng cells

(APCs), Heeger [008In The franapisttion of HliGgebdS ofgafl) JjssueBodnd a0l has hebger T cel |'s
as vell as CDB‘ﬁché’ang&%ﬁoﬁar;[ fcﬁ‘ﬁ{el t&a&rgﬁl-o?ﬁ eav¥r|é ﬁ@&tﬂe@isﬁ%&%%n& he
aIIoantlgenlmmner nse %ﬁﬁs |n|re !%Iﬁfgﬂ + T cells
help in the pP’B‘@U?fY’P%n 'Eﬁ”sﬁlq 5) "E%&@ rﬁﬁﬂ'ebfso'{ﬂi Gigghlen WdeLqui red for
i nducti on of CDBftvetusdost diretde (GVHRh¢agedaly entigape bifferersks befjveani theggdanke graft .
ld. G vetn th];al EndC RBbEA! pfirfdrify |'|'1'Fbl\nﬂdérﬁ§én993f :faom;oi PR toRSthpalibiify camgie{urmrﬁl
conmponents o oant.i ge nt at ors have
suggest ed t hat }'%ﬁlnﬁfﬁﬁu?%g%sgéﬁgtmpﬁHg}lyryq@gﬁ Jéﬁjg hsﬁ'ﬁgn‘gf B8%ntial for
al | orej ecti on. thigeforegdepends ah . prevgntingxipe hopid immipe : @ﬂmesez@mow%ﬂgen | n-any
event, the sucg@ﬁ@rs@,f nalfrunsblamylapadhepry@ﬁﬂde&hﬁdaﬁs«a@/s&h 8 Wofs magadl nst the
allorejection ggr}s (,,glgﬂgnrds Or%sl tsearo og ‘hg tn% i nhlnblrts t he ac%&w ty of
bot h subsets o RS p&‘?ﬂ PIEEIPY 2PL T FESPAPS %8 083244
PCT/ US2004/ OOBEBUPHCGH{@GQ}SU@J? n@ﬁﬁawﬁw@pt@@wdﬁvl@u mens use gl obal
i Munosuppr essoda] Ofrindidy®r MRkkCtvEMYENIE can occur through a direct allorecognition pathway

facilitated by donor MHC molecules, as well as by an indirect allorecognition pathway

wherein donor antigen is processed and presented in the context of self MHC by recipient
antigen-presenting cells (APCs), Heeger, Am J. Transpl. 3: 525-533 {2003). Both CD4+
helper T cells as well as CDB+ cytotoxic T cells {CTLs) play important roles in the
alloantigen immune response. Directly- and indirectly-primed CD4+ T ‘cells help in the
production of alloantibody and provide the signals required for induction of CD8+ CTLs,
both of which are capable of injuring the graft. id. Given their -central role In mediating
both the cellular and humoral components of the immune response to alloantigens, some
commentators have suggested that CD4+ helper T cells rather than CD8+ CTLs are
essential for allorejection. Krieger ef af, J. Exp, Med. 184:2013-2018 (1896). In any
event, the success of any immunosuppressive strategy directed against the allorejection
response depends on ifs ability to inhibit the activity of both subsets of T cells, and CD4+
T cells in particular.



systemin order to curtail the activities of both classes of T cells. Mst
regi mens include a conprehensive induction phase at the tine of

transpl antation, typically involving conbinations of powerf ul T cel I

depl eters sughooassyam i - CD3 anti bodies (e.g., OKT3) or §29Mf169
gl obulins In conjunction with high-dose steroids, foll owed rom o
adm ni stration of general |nmunosuppressive agents such as cycl osporin A

(CsA), tacrol j00sls dubrknt Hefabeutis regitlehdnss gibaRpRiicsuPYressidA aitths st iinmene( | Mur an4)
and mycophenyl ggtgm inr@éeﬂo Jhrts(n%l JG%QJ :gf rbéth clgéggs éf I?%ells Rngst(?;rglnwﬂg mElﬁrfé' ap' ent. By

per manently suppressin él)' B'% P ,. survival of
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and their cli ”én‘ﬁH@Hﬁcﬁé‘ﬁl&ﬁﬁ%%Eon}uhéﬂ@n wi'ufh b8 stbBids %&B&&ﬁ@ tﬁé‘&”&ﬂ | mune

suppression to ent ection not so_much recipient's
health is seve?‘%\ e%t@ﬂerﬁly "Jé{'ﬂ(‘f@l‘ﬁpfe?? ageniss weh |aBrF§°'°SPJ?ﬂ" t(g?ﬁt ely, even
the right bal tawdwueﬂFﬁ-ﬁﬁﬁLlﬁ@llaumﬁﬂamcidnaaathmpmélﬂwrm@}eaﬂd|raf&0pdlénylata‘ ection for

the recipient m&é!ﬁi (CéllCSﬁt@f 'fdf'etﬁk.c‘iifeqff tvd Feaipiehtnf 8¢ tdeRfnaiiy sisHidkBRgEMe T cel |
suppressi on can

ous | i C s uni que to
transpl ant recﬁeﬂ?'ﬂﬁ? ge"e%a[}@ﬂw%l e ?’PH%?B@%?{FEH ";?grﬁﬁl?ﬂ 701 i ferati ve di sorder
(PTLD). C ear|ppéindine gigbelcndtire of v garetap prrawssuppressive r appogihcsquileata obvi at e
aral |y neten Bt e B e B e & anpr oac
I's anot her %:PL“ %%Fgl-npmurﬁos[uﬂpr%sai%%rﬁregarﬁpg;\%t(,ﬁ?f? R}gp%lsgaﬁ”%a‘ﬁ?et The yearly
cost for nmai ntreﬂmmehealthmnmbpqﬁe@%w\ﬁéthbmp?ct@m Ynintugatehraesh tees $10, 000.
Mor e i mpor t ant figyt baitinke Stfimmiie sumaswnhcréaawwmmp.h@a@hmtrdrréwa&nuhﬁd i zed for
mai ntenance therg &’en?eaé’f%lré' rgenc'tu.];nl %@I’;l&maﬁ'e%l ‘I?tch {u ;‘»Jrésts%h d8, FSaJ 8 bhat

conplicate thelr ﬁon - rugs currentl y
utilized for n‘ﬁﬂﬁ@@ﬂ‘ﬁn@@lgﬂﬁ'ﬂﬁiﬁﬁ%'@tﬁp%ﬁmsﬂﬁ“ @W%@UWSEGOSHWB@PWQESOU at ed

with significaphphopphiéradvexdisddey @VED). t iCWRrly, PabRdepdcal imundsiifpfessitedng- t er m
'mnosuppressétrglégg%thgt otbhé\[e‘ﬁl%'n%&btmrf hn%h.fd?ésssbﬁ‘oﬁ n’» e% ﬂgﬁ.géf%ﬁe fis to the

necessity of an t ans estruction
of the recipi e?f?gfgatW|"8?FB9s resul ting from mai nt enance t herapy. Cearly,

| MMUNOsSUppr essjo0r Sthé aireiid wturd GTte chieshtiB@apeliic Spprodchlis sreiherdhdjdiprBkd, t he. need

for chronic adgni gt F‘F’{“&qg gf_‘dtgﬁg@gé%ﬁs 1R 9&9? abet f@mﬂﬁﬁ%&ﬁé e55| ve

agents are also grea unmet n transpl ant
i munobi ol ogy ’F‘g"‘f‘??épﬂﬂ%*?‘é‘f BEARHTaN YN asfpch ag SEL00; é""ferﬂf?ﬁ?l'@"‘ilynﬁ“ #ithe on
strategi es di reetedmenmdsupressile diugs Ufiieedatol omiitengen therayplane eigniicieal |y, such

strategi es m“&e@ktériﬂum dHeteriddd fﬂét%ﬁ&két@ﬁxe\“’lohé‘%#ﬁ uéeh%P%FﬁuﬁiE%e twWo il NUOUS

general pharm IC | m"runosulpglr essl on and t enda |'ications and
costs. Achi evi entty; wlizshfor, Beigiganch ir?"éﬂ"@?”&?fﬁ?'c’f"oc%éﬂd 8P¥af8 gens can
i mprove tr ansqsb@uuedl withg signiftcgnt amephrojority toyerdfimel | Paradaxicallyhhen,clongaterent , and at

the same tine goNsdsdsiaBbY of Aransplant recipient in some instances leads to the necessity of
an additional organ transplant years later due to destruction of the reclpient's kidneys
resulting from maintenance therapy. Clearly, immunosuppressive strategies that reduce
or better yet eliminate the need for chronic administration of these types of general
immunosuppressive agents are also greatly needed.
[008] Thus, a major unmet need in transplant immuncbiology is the development of
more specific Immune inhibition stralegies directed exclusively to the alloantigen
response. Ideally, such sirategies would inhibit allorejection without the need for
continuous general pharmacologid immunosuppression and its attendant complications
and costs. Achieving specific immunological tolerance to such alloantigens can improve
tranéplant longevity and quality of life for the regipient, and at the same time considerably



WD 20041083244 PCT/ US2004/ 006574 inprove the cost effectiveness of
transpl ant therapy, The present invention acnieves these heretofore elusive
goal s. SUMVARY OF THE RELEVANT LI TERATURE [009] It is known that the

activity ofwhtibesmesgs |-restricted T cells (e.g., CDs+ qﬁésw&gﬁp‘rﬁ?r ecept or

suppressed when a CTL that has received a si gnal t hr ough

conpl ex al so receives a s;ﬁ nal thr?fﬁq%' Bh 3ma n of its class I MHC
mol ecul e. Thi sMPEY 8 0Pt §RPLYSGRSS; of frarlARt JhereY-q d 'S §epery MESrHa B8l ecul e
expressed by ttheseberpinigleplusive grals. "vet o' cel l. Sanbhara and M Il er, Science
252:1424- 1427 (1991). The resulting i mMmune suppression is both
antigen-specific and MHC rssmMArRY @EiTHERELEVASTILITERATURER t he uni di recti onal
recognition of the veto cell by the responding’ CTL, but not vice versa,
Rammensee at aj009] Mus knodn thahrite metlvity o 2HE3MRs9 Bepst(ick@BD pells Ka.nkCRA+ GILs) J. Exp,

Med.  157:141- ébr-"—?‘ﬂ}a (sulp%&%&ed ﬁ@m&%t%s r%l:eiued% s@néﬁ%&&h its T3l GeBptér 72 (1984) .

Veto activity s si nce, been ence a chai ns,
such that the ??5'318" %Wﬁ‘ﬁﬁa Flgna' F‘H’é‘&‘ lf"? “%QPHF@SC‘E?S&FSB Mt’lﬁ@""’%‘%a‘h@t ed and
est abl i shed wheerraliel get@Bignahmayhte deliviessd bx p £B8 Belekule earadsed byathe stimulatodor | nrunol
145: 1646- 1652 429W0. ; saibrdr® bncdilied  Sciohdst288: 1u24- 43y m@h Thé ré%&5r§1§§u?r% (1990);

Kapl | 010
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mol ecul es, hoviseE6-887841680); Kaplanretal., Brhe Nel SeAdngps L‘ér’r‘i@ﬁlﬁ&ﬂe%y%ﬂgﬁ% find actual
clinical utilifoye] h\ﬂﬂﬂgﬂoum{rﬁe%&cﬁﬂfel B’een C:fF&p%&daan' @ﬂ:?dit BQT a@E -ipe@ic on No. WO
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several shortcomings and have ye to find actual clinical utility.

[011] More recently, International PCT Publication No. WO 02/102852 describes the
inhibitlon of CTL using soluble C8 w-chain variants having amino acid modifications
designed o increased affinity for MHC class I.. Significantly, and consistent with the
above prior art, it is taught therein that the proposed CDBx compositions are specific for
class | MHC molecules and are therefore expected to inhibit only the response of CD8+
CTL. Id at p. 27. It is further suggested that combinations with other
immunosuppressive agents will be required in situations involving other elements of the
cellular and humoral immune responses, a.g., MHC class lI-vestricted T cells such as
CD4+ T cells, /d. p. 28.



SUMMARY COF THE | NVENTI ON [ 0121 The present invention is based on the
surprising discovery that the veto effect nediated by targeted expression
of CDBa can effectively and specifically suppress responding CD4+ T cells
(MHC cl ass whzé@etzicted) as well as CDB+ T cells (VHC cll 2})04{05§§$ rlicted),
and the resulting determi nation that both the cellul ar unor a
conponents of the imune response directed agai nst aIIoantlgens can
therefore be inhibited. Thus, SUBMRBYOH@HEMNVENFION ons and net hods descri bed
herein one may selectively inhibit allorejection activity directed to

ei ther donor ofMRbsthearesery éventivi ishiesad dnitise sueising discovdty i the veldfient St rat i on

of general | MYSASLIBY GiRoiCaBiRRiSor Gshehi Bley SR bl RupRec! 11 C

hecor dance wi tlw?eoﬁ@ﬁ‘q“ﬁﬁde o 7 P a36 Sl BN P T eola RS P8R e 1 or
speci fical |y i rehtritsed).iang thamesaitiigolatemiinption that Spib the eelitlier aihd humoral weinmnerto st

anti gens, depea(ihé]&muﬁé‘regﬁbﬂser%&é@agaﬂ;t amﬁt.gehé &aru?efrérore ba.nasﬁer Tha, Prol ong
D Syt vl Chal, PS5 prio B e BB e . ke o e

i nhi biting bot HIOteieehon@niMfsac!lreﬁmo eiher @ﬁna'ror hesheniigens willinghthe need for chyprih

al | oanti gen. ShdrhibistiadnCofgeRéral imblubosuppresisd BjeA®] eﬂé@ﬁﬁﬁ?&éﬁpiﬂﬁ@& asdingret hods are
capabl e of i ndh’“ﬁ"ﬁgtﬁ?&ﬁﬁlﬂg"&% Qret'lgé Erg%akm}ap&(ﬂ ical tolerance to such

al | oanti gens need or C nmunosuppr essi ve therapy. [014]
In one aspect, 8l hodscordsncesyiacihe Inestiany metibdsoandi cagrasiiansrase proyigeshioes t o

al | oanti gens asRcidaMVihiithg =6 QMaahtigeh RGpdhedfoihdr ABd/e Hoaragﬂﬁen@ab;ien@efgor essing at
}5?}‘@{ . 82; ;gfpn @'n'no@%téf auX‘%&f{" i.%d%%o“é%@r BE sﬁ(rﬁgafa f auféﬁe ﬁ%ﬁgkd or a

pol ypepti de, seplept “Pﬁ)’t’ﬁ?'“p?fé'l'ﬁa’faﬁﬁqliﬂt feﬁ'éfe'ﬁu ﬁéﬁ?’@S‘heéU@%WPOWP ém the CD8
po[ ypept | ge | Smet@isans edpally of lhlﬁbitlirﬁrbgmtthdtl&lrrloraaaﬁﬂ sun@drariyiuriehv@spofdel @d gmjlne
response di rec&ﬁﬂlaﬁ&ﬁ{rﬂ%ﬁé %h?m@ﬂe p‘?@&&dlyg%g: éuﬁjfapﬁ%ﬁugésﬁtﬁﬁé Lot r‘n&ﬂéd?'atree n one

enbodi ment, the rnse en an he  t ar get
cel | conpri ses®Pahe af !“%W&fsfab'ﬁé\“ij spacific ipmuelegiceh tplarafge Wﬂl%i‘genﬁ he
al I oanti gen cowmbutsmsnead be@rqnic@nhunoalpbrastvbﬂgmpy and the target' cell conprises

a recipient ce p bhel H%{}EQ %Pch},ngﬂ%ﬁcﬁyﬂ%mb@hd %mngesg,er regose i ncl udes

bot h a hunor aI onent
enbodi nent, t hél °a'Ft‘9?ﬂ3rﬁ'i‘b H‘@"'?‘%’s pRoTREENg conf@pting @ tpigdd) op!l PWSB'FQ alledst et t he
need for geneswh alloamtigne #itppr exssssioa vage ehdding Blld]a flineticnalgdortien okesPBEt , et hods

for specifical by bmie, tHréféchgy 4 W%d&%@&rﬁﬁtﬁsslﬁl %o%%?&érabl@lhla‘ﬁ@rﬂéd Sisd) are

provi ded, conpri SI ng condi tonin r Oég I's"1n vivo or ex vivo
to express al Fotan ¥hergbycthe BH%P"[’%SP”E’? 5&*6?538 @L‘ﬁe Eﬂfﬂeyffé'ﬁ"i’ yhereby thg oy ably a
human COB pol yipieptune egspatse ldirected ragaipst ¢fecaliodmtigentis epdaificaliyn inbbida-lclae Nn. | n one

enbodi ment , t hgnboramréﬁﬂ ine Qﬁb‘aﬁl@er%o%riéé@HHEdo?ﬂféaxﬁ@é?\ta?\Giﬂe@Qgét ba oainmgg aft cells
in vivo or ex ViV n essi on G ﬁ | sor‘__J functlonal
portion of a d‘%a'%ﬁ%ﬁ@bt \"(f@ @\”%B(/"b?‘%ée %ﬁ? f"PéF@ PR essed by
al l ograft cell ailoamlgenmrthmbprgetrmll pmn@smeciplemmﬂe Ina further embodiment, the

alloimmune response includes both a humoral component and a cellular component. na

preferred embodiment, the allcimmune response is effectively inhibited without the need

for general immunosuppressive agents.

[015] In another aspect, methods for specifically inhibiting immune responses to donor

alloantigen are provided, comprising conditioning donor allograft cells in vivo or ex vivo to

express all or a functional portion of a CDB polypeptide, preferably a human CD8

polypeptide, still more preferably the human CD8 w«-chain. In one embodiment, the

conditioning step comprises contacting the allograft cells in vivo or ex vivo with an

expression vector encoding all or a functional portion of a CD8 polypeptide, whereby the

CD8 polypeptide is expressed by allograft cells and whereby the reclplent immune



4 WD 20041083244 PCT[ US20041008574 response directed agai nst donor
alloantigen |Is specifically inhibited. Preferably, both the «cellular and
hunoral conponents of the recipient allol mune response are effectively and
speci fi cal lwghgajoiiged W thout the need for general i Rﬁﬁésh e
agents. [016] In another aspect, methods for specifical 'y inni % | mune
responses to recipient alloantigen are provided, conprising In vivo

condi ti oni ng ofespofei deditagifst kisnck SlioartiéiiesRcifidally iHibitad, T RreRfbIgbath tROr ti on of a

CD8 pol ypept | g d'afh flrihcoRpdi B %cﬁﬂﬂl HARRLEL Repohlkd brb o v eferably

t he human recl
condi ti oni ng sﬁ”éﬁpqcﬁ@“h'ﬂﬂib'{eﬁﬂg@“f%ﬁmd forganpral "F'BE‘T°E)‘FP@FFPS“{BW§%"[§%5 and organs

nost  at risk pfela ISdhither naspare rhielsad NG espseNily ashibithgJimmuhd Yeponssskton and

|t esti nal (¢ Ak ByclRen SRS omphdhe i A0S LA Ay U BRACQIDE! 5

contacting such Teci essi or encodi ng
all or a funct®eles al Bfrf'lf‘éﬂ‘i“%ﬂ RoTtiommst 9oFRA) EqiiPRRiide. Mﬁ'@ﬁa@by‘ humse GEi88
pol ypepti de i Spofseptiaes; S@ICmddy piefeeabiyehd mnamtnsﬁane:habypiemwmm@ntlcenmﬁre response

directed agal Nal o R MRl ORob HED didd AR E{diGR dsveq! J?brgscps

Preferably, th response speC| fically
i nhi bited wit h#ek Qfﬁ@vﬁé’éﬁmﬁ@ﬁmﬁ@mrsa‘fh as; ‘hﬁrd'ﬁ%’sﬂ}ﬂpﬂ"éﬁ‘éﬁ%' et @e [017] Al so
provi ded are neitodicientSthe cqntitdnaGiep GorhpigesontEdtingbuch fecipidntcdelsqg viad withl N a

recipi ent, CO%@@&MQM be&amp Qﬂorta'}'?qpﬁrlnb%%@@ﬁ b a§€6d @t;}a%ﬂé!é \{vﬂef-r%ryaex vivo to

expr ess aII or
human CD8 pol yiepb eriypertide isle"Pfﬁ?séd bVﬁF%?eé"r%{Hl"ﬂher?Wet ﬁﬂﬁ?ﬂ"rﬂmﬂm 'SEROPSR n. | n one
enbodi ment,  t hérectah dainisD recipigntsiliegntigannis rspeptfisally dribitad: t |Prugarzib|rye el doagr af t cel | s

in vivo or ex unct i onal
d %E’luh’& 'Iegbo ol%f%\%ﬁa? 'aﬁH‘sp%éﬁl&E %&Bﬁ)ﬁ y%\g%tt@ eeef 'Irsor Q?)r%iessed by

portion of a C tl el n
al l ograft cell'g'mé{'gﬂﬂ‘%}/agﬁﬁg 'E e survival tine of the allograft in the
reci pient is efoti@naddsd. proxﬂ%ieefm atelhyds toh@rotoogiol theosurhg! st ap allegrapein faor med pri or

Lo or cont enpopaRgRUSHMshh hanbiAIROHBIUPLAOR A5 of SRl 8L by orH1 1| 1T e

preferably, the condit Vi VO pr
transpl ant at i ofH”CB?“aW?é“c’ﬁPi %gP%PﬁYPGE}P%PFP‘ﬂWqua huypap ﬁQBCPBiW“JﬁI’ ?“B F“°Eeo or .
cont enpor aneougefevatiinthin aumvaetisgehain. tnfvee ehiodigestf the cdudiioningrsep eoradises, use of

the subject r@h@&ﬂgmhamg afft%élfs'fr}’\‘f?votoPe:! War?é@:tékﬁun u@;mghaa% Gidr ot OI €rance

to the allograft, sUc hronic. a E‘ tlon ner al
| munosuppr essi fuRgtio nalyRarion ‘W’IqDSrPB‘(Yp?B[éder ‘E'Eﬂﬁ"? fd’f@f’i"p}iﬂ%'ﬁ SRR are’
met hods for sugipgrabeilsigndGiie@by the aurvied Hipe efrihe allogwafpin itiss nagipienhis extendad.

glordloﬁl gn' Pgnglfrﬁfgﬁgt% h@%ndﬁ%ﬁh &b ik | llfonﬂéd ﬁrtﬂ@%r'dﬁ%ﬂﬁoéf@&gﬂnﬁlﬁu;gne% €ss
ot tfﬁr@?%?ﬂaﬁﬁt i PRI e aprcifPrirg, es 1 piytcfnes

pol ypept i de, sianqan
enbodi nent, t he dwngliot ito transglastatiop of dhepeibgefs or domivadt thegdonerchrior &nor cel |'s i n
\éi[)\éo W: th atn gas%ﬁ rfé&:sv\ﬂﬁltrﬁfveﬁﬂQQﬂmQGIloéﬂah Wostapréfé%ﬂﬂ} Iu@aad the %eE:ﬂ O|n| of ad
Che B VPent  Soppalh S it Dt o BERIGHS e RSBl by
transpl ant ed chronic administration of general immunosuppressive agents will not be required.

[018] Also provided are methods for suppressing GVHD in a recipient, comprising in

vivo conditioning of recipient cells at risk of 2 GVHD immune response to express all or a

functionat portion of 3 CD8 polypeptide, preferably a human CD8 po[ypeptide,' still more

preferably the human CD8 a-chain. In one embodiment, the conditioning step comprises

contacting reclpient cells in vivo with an expression vector encoding all or a functional

portion of & CD8 polypeptide, whereby the CD8 polypeptide is expressed by the cells and

whereby the GVHD immune response raised against the recipient cells by transplanted

donor T cells is suppressed. Preferably, the conditioning step is performed

contemporaneously with or subsequent to transplantation of the allograft. Still more



donor T cells is suppressed. Preferably, the conditioning step is perforned
cont enporaneously with or subsequent to transplantation of the allograft.
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enbodi nent, the |l nvention provides an ove organ preservation sol ution
conpri si ng fransmembrane domain. The transmembrane domaln may be that of the CD8 «-chain or

may be another advantageously-selecfed transmembrane domain. Modification of
allograft cells may be achieved wiih a liposome-mediated nucleic acid transfer vehicle, a
viral-mediated nucleic acid transfer vehicle, and the like, as disclosed herein.

[022] In a still further aspect, an improved organ preservation solufion is provided,
comprising an expression vector encoding a CD8 polypeptide. Thus, in a preferred
embodiment, the invention provides an improved organ preservation solution comprising
an expression vector comprising a nucleic acid encoding for a CD8 polypeptide,
preferably a human CD8 polypeptide, and most preferably the human CD8 a-chain. In
another preferred embodiment, the improved organ preservation solution comprises an



an expression vector conprising a nucleic acid encoding for a CD38
pol ypeptide, preferably a human COB pol ypepti de, and nost preferably the
human CDB a-chain. In another preferred enbodi nent, the inproved organ
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from vari ous invention wil become apparent to those skilled in the art from the following detailed
description, which shows and describes illustrative embodiments of the invention. As will
be realized, the invention is capable of medifications in various obvicus aspects, ali
without departing from the spirit and scope of the present invention. Accordingly, the
drawirigs and detailed description are lo be regarded as illustrative in Tnature and not
restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[026] FIG. 1 depicts CD8 o-chain protein and nucleic acid sequences from various
species, Also included are accession numbers for the noted sequences.

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



species. Also Included are accession nunbers for the noted sequences. [027]
FI GS. 2A-B depict the am no acid and nucleic acid sequences for the
wi |l d-type hunman CD8 a-chain, including a demarcation of the different
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the presence o VI I'us I's 1s given. [033]
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presence of Ad%ﬂaFaW%PFéP ?)““HSS‘/E‘ th preseqife; Qf the Adpgal vieus,dpsnymbet %fd”aF'or therr
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stinmul ator cel trans cated cultures were

anal yzed for W%MGMWWAF'%‘I’TM@QE’S@ﬁ"l%ﬁ@?ﬂ@ér‘%%a’ﬁ@é& [ 035]
FIGS. 10A-D deﬁmmm&umfpamr 8fi6p 5 Al Beva dapDuiRe thandbt jeemn aﬁiaarsarerehar ns

NCS7T i b obl aBpdeed ald i plosisifthont iR B Sadbpan ANEF SRS T haacos
B. Infected cefutyge, cRISIER leﬂdmr(ﬂblfévﬂtt @mlﬂvmai-lrrfectﬂmwgewfcéﬁrﬂét Gﬂi,s Panel 2:
Infection withjefRdGRB.o depicth 3186 £P8Y6SHEdrScells that were incubated with 4x108 (or no)

stimulator cells, transduced as indicated. After 4 days the cultures were analyzed for

presence CD4+ T lymphoblasts by Immunofiuorescence. '

[035] FIGS. 10A-D depicts surface expression of mouse and human CD8 a-chains

after infection with the different virus constructs, A. Infected cells: MC57T Fibroblasts;

Panel 1; Mock-Infaction; Panel 2: Infection with hAdCD8. B. Infected cells: MCS7T

Fibroblasts; Panel 1: Mock Infaction; Panel 2; Infection with mAdCDS8. C. Infected calls:

Balbc unselected bone marrow cells; Panel 1: Infection with lacZ Adeniviral Vactor

{AdLacZ); Panst 12 Infection with mAdCD8. D. Infected Cells: MC57T Fibroblasts; Panel

1: Mock-Infection; Panel 2: Invection with pAAV.-mCDS; Panel 3: Infection with pAAV-

hCbas.

[038] FiG. 11 depicts MLCs (Balb/c anti-C57BL/&) wers set up in the presence of these

fibroblasts that had been cultured for 0 or 5 hours after transduction before they were



Bal tic unsel ected bone marrow cells; Panel 1: Infection with |acZ Adeniviral
Vector (AdLacZ); Panel 12: Infection with mAdCD8. D. Infected Cells: I\/C57T
Fi brobl asts; Panel 1: Myck-Infection; Panel 2: Invection wth pAAV-nCD8

Panel 3: Irﬁ;@gém@gyzwth PAAV- hCD8. [036] FIG 11 depict 1%5[(2‘.3 &E%L’P/C
anti-C57BU6) were set up in the presence of these fi br as t" had been

cultured for 0 or 5 hours after transduction before they were
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(B) Such ani nma[03S]\efies. r1eA+Bmepicts @easmusranmwsmzwe inonuntzed WithsdLavg (W)Y heir |ytic
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T cells was te&;lncentaomstdlmﬁforthqqydaceamsioruﬂp% [042] FIG 17 depicts
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activity of t hgnl* )1/'?7 (Y’%zfﬁ] ‘%A'Gpé °6F’°§‘5'??°\$F3t(98 T é"&‘f %Pé'ﬁ‘fs aftebiéqnp@epr\;gﬁgn tested on
donor -t ype t ar pot BALBEI reciplenfsOth8 JactiviyGf tie3ytid epiivitt of aCBEBUGCpEal T eells waect ed with
MAdCD8 (treat egite®én dmg,l.qydemg,@smg (confrol) vvere transpl.anted into Bal b/c
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(HE) and the | W?‘?ﬁ Ri@t {]’vquVtsé'?wW&mﬁ@%ﬁeﬁ eaftsg'@ Wgeé"tef'é"g'f é%fgtiﬁn(“?abnor -type
target cells. [mock4ffediaddO)loThittysiobt dayp afier riansplaotalian isto Balkdnesoibiams, dbé on
pr ot ocol . activity of the Iytic activity of activated recipient T cells was tested on donor-type iarget

cells.

[043] FIG. 18 deplcts C57BL6 hearts infected with mAdCDS (treated) or mock-infected

(control) were transplanted into Balb/c mice. After 52 days, the animals were sacrificed

and the tissue was stained (HE) and the lytic activity of recipient T cells' was tested on

donor-type target cells.

[044] FIG. 19 depicts pancreatic islet transplantation protocol.

[045] FIG. 20 depicts blood glucose leveis in normal (M) and Streptpzotocin-treated
(@) mice.

. [046] FIG. 21 depicts syngeneic pancreatic islet transplants perforrned in Balb/c (M)
and in C57BL/6 (@) mice.

[047] FIG. 22 depicis fransplantation of syngeneic mAdCD8-transduced pancreatic
islets harvested from Balb/c (@) or C57BL/G (M) mice.



[045] FIG 20 depicts blood glucose levels In normal (U) and
Streptpzotocin-treated (0) mce. [046] FIG 21 depicts syngenelc pancreatic
islet transplants perforned in Balblc (U and in C57BU6 (0) nice. [047]

FI G 22 depwoteosfognispl antati on of syngeneic mAdCDB-tra eatic

I slets harvested fromBalblc (f) or C57BU6 (0) m ce. W%ﬂ%%g

PCT/ 1JS20041008574 [048] FIG 23 depicts viability of transplanted islets.
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therewith, the®f glien WOWF"&%"& ARiQibgnTecedyies ds for

i nhi biting andamve Mpmﬁ the peesent invantionestems Sporiscirpdingdscoveratbatitiest a t ar get
cle: I expr efs si nl?odﬂ’lﬁat@h b%rauég@mo eﬁa&@@ﬁd lmrnaﬂmgmry meRkUldsukbings G5, hnd]'E 0 eﬁ Ior ess
all or a functiona nonodu referably a
CD8 poi ypeptld%a,mcg r‘yl 6%‘?@““&' gﬁ e af'%%“&hﬁhyr’?'}(@;%}‘hﬁﬁe +W f‘ﬁ@ pref erred
enbodi ment , t hise colidi tinpahanty &tthe imnpiperpasbenes disasted sagainl darpdt ecelbapiedifioni t h an
expressi on vecifagenencodi ng for all or a functional portion of a CDB

pol ypepti de as ri bed her nvention further cont | at es

alternative cowgﬁ[s q'br?ﬁ"‘? e ﬁ"Sffg'mf gﬁ REsaent d3ve "e%E‘E}’t‘d&scl"B'ﬁwﬁ'g@ef"éd of CD8.in

a target cell metbodeforebnbutim@nyoraumr@pwalblmm psponses Wirected againshatager esponse

?ﬁalt nst tlhte t agel @préiing aﬁtué]ibarﬁéen, cEmgilising Bérﬂlﬁbrﬂignﬁetcélﬁrtﬁ@idrﬁﬁlaﬂrbala ?ct ;\I vators
at result in_jincrease uc.

Aci ds. Res. 31" %@“F BH03 ‘&Pﬁf“ E"E:Cﬁaatg?’ m&ls"”% RISTEr B %ﬂ?ir%"é’upgplﬁdeﬁ“'@ze55 77

(2003). The spwoefprafrably MGDQGWMM {ni they preferradnemtiogimentethe sendiiipningostepachi eved by

the subj ect m&&ﬂ@ﬁ's%s%\ﬁ’acﬁr@ﬁﬁ@&élltmtﬁ@ﬁ elred¥ibitl@toPertbdiny o APda fliddnavenent over

conventi onal i mmunosu essi ve, str ch t ce a
general i zed an'&?rt jon o? %BE polypep{?de as a%scﬁgedeh l‘einwnllhe ihve Bn ?u?ther (o) empga

alternative conditioning methods for modulating expression levels of C08 in a target cell
to effectively and specifically inhibit an immune response against the target cell such as,

e.g., providing transcriptional aciivators that result In increased CD8 expression. Ses,
e.g., Mortlock ef al, Nuc. Acids. Res. 31:152 (2003); Mizuguchi ef al., Hum. Gene Ther.
14:1265-77 (2003), The speciiicity and selectivity of the immune inhibition achieved by
the subject methods and compositions provides a significant imp'rovement gver
conventional immunosuppressive strategies, which typically produce a generalized and
non-specific inhibition of the immune system thereby leaving the host highly susceptible
to adventitious infections and, in some cases, muiagenicity and cancer.

[053] The methods described herein can be usad alone or in combination with other
methods, such as the administration of other active agents, e.g., therapeutic or
prophylactic agents andlor general Immunosuppressive agents (e.g., cyclosporin,
FK508), different aniibodies etc. as are known in the art. Preferably, the use of such
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non-specific Inhibition of the i mMmune systemthereby |eaving the host highly
susceptible to adventitious infections and, in sone cases, nutagenicity and
cancer. [053] The met hods descri bed herein can be used al one or

in
conbi nat i oRyyhdoliefbiler nMethods, such as the admi nistratj active
agents, e.g., therapeutic or prophylactic agents and/ o?ﬂcggu eéog{%eg‘?f

| mmunosuppr essive agents (e.g., cyclosporin, FK505), different antibodies

etc. as are k s igurnBRs @R in vig &F Bk &lldaMtiged-BRciS Pnfthostbiiébsiod Bhtiifeq2004/ 083244
PCT/ US20041008 74t aﬁenc:t's | sﬂ@fqne esglar in view of the alloantigen-specific
"Si5Hhs HRESun

i munosuppr esst*0f gee 1bj ect conposi tions and net hods.
[ 054] By' I nhi bi064InByi*ishibitghis meénd thd idireeter ingliredt, paiitial ec¢ompleter bhikilion@nd/eronpl et e,

i nhi bition an%&lcﬁonrcﬁ@HQﬁnEQrer&{um iR ﬁs&hse‘?‘@:ﬁé{ﬁeﬁ'%glluiamgzﬂ.‘ﬁelfk&%&onse’
whet her cel | ul ar | eu

(e.g. ocyte . recrultnent r hunmpral, to target

Dol | - speci 11 ¢ f&ﬁﬂdﬁr&aﬁé’? ot cAEmati FEOeah, (gRGCaoRReiie AUORR i que
anti gen associipdiugd anytunique wetiggreassceidted with mriengetestl of rinddrestliinelyding . ..,
ﬁllt IAoant : genls eaﬂeérftage%)ede@aéséea?sys%@ﬂ&rﬂéﬁ efgg@&ss?&id&w%ﬂ@n@w&g%& SHiadi ver gent

mol ecul es__ et C. r_self-antjagen oci at.ed wi n,_aut Qi ne
di sorder (aut oﬁéﬂ?qu%%neécﬁ or ?ﬁéamﬂﬂ?fsn%s,gocéa?e&. , ﬁﬂlg‘lﬁ?'ﬂm‘ﬂ%f’s‘%'%’fd%? @?‘8‘1"’_@9%9 ,
pr ot ?Ol i lp! df prlbit'yﬁe"ﬂ: ﬁug Ifil';)myéﬂﬁ'? rdp-f:éﬁ'ﬂ dUIgBhdlil:r@ie%ﬂP:(é gpywoﬁhﬁfe!mplin
pro-Insul 1 nrrngi d | Gteif Opra-rdgiemsia X yllasre dcd dcarb d (GAD),
et al 1'0pr ot o1 g3, LMt §ﬁp.wrtpak)+ H?M@%Blﬁgla%hllle?w and the 11 ke
[ 055] By "i nmune respo%se ﬁ)s( pre R{EA @%%e‘a an acquired i nmune response,
such as a cel [08§larBySimnynertssranse” fsramieaticagahancacafigd gimuse respyes iskshc | mmune
i nhi bi tion" oras'aahily eruiB@Cimfuge regpeasse i nhibition" I's meant the inhibition
of i mmune res es, directed agai.nst,anti.gens such as a aptigens, as
opposed to geg@ggl qun'?ﬁ?ﬁ'gc 'WF%F’FIFEEW %F@‘ﬁeq'ipeﬂ}gct'mﬁwﬁ ﬂ@h&é‘pgﬁ(‘]ﬁapc. Thus, by
way of exanpltbe intibormefdmmene rgsponsep disacisy aigainst entigenseauchhaiitoantigando?sal | nmune
response t o dogppésed ad bér@RN muad IAILINGCWNMEN IB nevantigRGBechit. IThusy by Ray BIMTUNE
conpetence to ghseg fgr el nmggtc.' Léj,n(‘;i ,gnd%nr%r at e ; eyi a;ib ¢ | mune
I nhi bition" of %oﬂ@r' ﬂé ?bggn i°5en.‘b‘?’8§§i”’a}§§" psPa'ﬁq e rrl#rr'urﬁosf’org?goaéon?rol erance'
|'s meant st ablafigens nepmbipdnwith |ewdense 1of duriva immune grmpaence dpeleoPEEr at | east
one year W t haoaitigen$)Gvoul8 Geridnsigtsspeddic irhmame BB dordt slidantigghent s. [ 058] . By

‘expression v My ny..vehicle f Lvery. of ucleic acid to a
target cell. @%ﬁesag [ %b%&@@{ug@@'cgl&ﬁe 'g?eglgrmgé'gg%'g‘d%{?i%@aa "f?gnr?qtosg'\r/v%?la'l vectors
and non-viral angisgfupstisn fmyatgaptagne\yeart withautite pieagttaenesa|timmunosyppressived t o

adenoviral vecdgests, adeno- associated vectors, retrovlral vectors, _
o o OB S e Rl B Sy 7 e B ¢
associ at ed wi ttraeti gl s Brpesssien veglorsaan be ganarally divided intq Wil vedessang nenpiralex pr essi on
vectors are neeao@bi Banral vatbrs aslgrleaitNbi AivE liGIEAORI sRAVAal Vobibrs C¥dAR| € when
li posones or Ca%Lclciated vectors, retroviral vectors, lentiviral vectors, and the like. By non-viral vectors

is meant plasmid vectors, naked DNA, naked DNA coupled to different carriers, or DNA

assoclated with liposomes or other lipid preparation. Generally, expression vectors are

recombinant, although in some embodiments, for example when liposomes or cell

ablation, e.g. biolostic techniques, are used, thay are not. Preferred recombinant vectors

for use herein are plasmid vectors as well as viral veclors 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 veciors, and in

particular adenoviral vectors, the immunogenicity of the capsid, e.g., the hexen 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.
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abl ation, e.g. biolostic techniques, are used, they are not. Preferred
reconbi nant vectors for use herein are plasmd vectors as well as viral
vectors selected fromthe group consisting of an adenovi ral vector, an

adeno- assoowetafdoxiifl vector, a herpes viral vector ﬁ?gﬁﬁmwg?r al
vector. In sonme enbodi nents ut|I|Z|ng r econbi nant V|ral ors

particul ar adenoviral vectors, the imunogenicity of the capsid, e.g. the
he?ﬁndprﬁt ein 5039] aay "GHARBINY 1§ ﬁlbarﬁﬁd?ﬁmﬁennﬁﬂiﬁ gae thePhy @Rftedsion e&eefowce wi th
met hods known 1] S er a
necessity in Vi %'?h?H‘@hqergrr'%'\r}g'#gr?f‘?m&@e?aalI a&ﬁ@r‘ég orﬁiﬁb%e?g'@gl/ 083244
PCT1US2004/ ooswmr arp g8y If th;/vec@b lstedeqombinant yigl pragigla: desigblynatisehaentig aaiche gene

t her apy expr espmfettion ¢l 6¢ll Hyahd ¥ial veetb is ieflecd O sich (PRYSAN cof@él. iifthesyr@n an anount

as to effect p%}ﬁﬁheﬁ%t &ow@ﬁu&%ﬁaﬂfﬁﬂ% su\éﬁ%}@ﬁon@%g&l%llég virél‘% ddie vector is

a reconbi nant vira arti ectlon of the
cell by the vi ?‘%ﬂ°r9'€?,’t"5?'e'?%"'%F?ﬁéﬂyeﬂ“%t}bﬂﬁ" MD%"‘E’QF&&'BHPMQ" If the viral
vector is ot hejo60hasucta cosaatingdicaralnd dove bﬁhnypﬁﬂahs Krio@n tosttieda skileddn meagNcapsul at ed

viral nucleic %q{e%r%d ,%m.pgy@ @%E ﬁwcﬁﬁibrrrﬁtﬁua\(tanﬁ'ém:;f&ﬂju r%gmrt he cell by

t he nucleic aci tact |ng can one by any
means known t oViHbRtarosiGell Fanche; 2 @{PEE’W thengeifetch A aYYRRNER YeC!9y whi ch t he
appar ent t oucheandpe durthencomplbxet! svitig e hispecitd ortriutispeeitid maoleculsi (6.0, arhantibetiy get cel | can

be ef fect od.  CRihRaldibn, b SELEonBHiEnRRed B IBRGN IqiBlng/#Shter 2N De

further conplexed with sp o) ,
antibody or fPRIERE r?ﬁ Péwi E‘e?’ déq?i’@ﬁ%c@g°E'Bﬂ‘fsﬁ‘&°6qcﬁ'6'°°‘f1%‘(’/‘&ﬁ'§?es th

appar ent t ouchiarggt asil. Fort axample,ttegnyrglacgnddhe bispgcitroimpltiepecifid) motesuley et ier  and the
bi SItoeCI fi g ?L Wﬁlédtlﬁlﬂﬁufég? W)&Héﬁnléél%ééhé khoWR'® thbsdf &kfikd mahé ar, l%farome%fllrrpl e, the
vector an e _bisp ecu ently
joined, e.g ‘5'?/3"8 Igrﬁﬂe@hly ﬂﬁ?e?ﬁtgr ﬂ%ﬁ&ﬂﬁ"’?‘*&*‘f ﬁ@b‘apeg h‘ﬁﬂ%&""i‘ ?f’"tbﬁg F"F‘nby or ot her
means. Pr ef erambay‘ls of mancevglertdnteraeligns (ag., Ipnis perdsf hvdmembqnﬁ%%cudercwaﬂlml ecul e can
be |inked by wRaf)Sar@for NMABR aln@Rdctions)! ermédgﬁnme(ec@r and Ot CohiRaEts, hydr ogen
bonds, Van der(n'\@ﬁlgpleélfc){n%iegﬁf 6\{&%&@&1 ch%ta y'n%tiifd(;ﬁ s!m%ﬂ%gl%re ofthoth t he

vector and the peci ecu &N olgd hef I nto
contact by mi x$ag solytion, fegtpet sl @ ‘thGO"FIH@‘ negd et Raspsseihb pe Diougnt tnéPr get cell
and the conpl exnaetath sl volenhie $8 ddrinstindagin baseeigiere theléamplek BEkiMRIsteied td. S |

vol ure,  as, fo%hésp%tf%% ah) a%@&mﬁfﬂﬂr&em th%%imbﬁ% rt%otﬂgmdal Shefed to a

host (e.g., rave | oodstreamto the
target call to"highnt binds *te'eﬁtlvﬁ'ﬂé’"% °e“(f¥°|h\)te‘?"§¢r‘%1ﬁﬂ? P‘Wfaﬁm\ﬂkﬂf@ﬁ Yeeloriaithed s, The
contacti ng of bipecifcelottispevifid) Imclecuid prefombly s doné bafbre Sipctaighi ) isnohieded e

preferably is Qmﬁeéa%ei@ftﬁeh)%ct&%&l%bﬁ;%lhc(hﬁltié‘p@aﬁﬂ%ﬁ&l with the conplex of
the vector and_the b| nmul t i1 speci f nol ecul e. further

enbodi nents, t P8tk §’| W%E@’E‘Br W’%ﬁ?q I“?H"BP‘%“H'@H“'FW‘?%I"G‘H@ nucl ei c
and encodi ng anucbddcrti ieocveling i edditipaal thempentic @olatus aifintéredt euabsts, sgcintias, e. g.,

anti - i nfl amBjQnath) RGBS sith Gl hétfe HEGETRaRX HEH VAR She ALBBIciibidBait1e nucleic
acid encoding for the seif-antigen and the immunomodulatory CD8 polypeptide. Altematively, separate
expression vectors can be utilized in order fo independently optimize fiming of the
presentation of the therapeutic molecule(s) and the CD8 polypeptide to the target celis.
The beneficial effects of heme oxygenase expression on reducing ischemic/raperfusion
injury are well documented. See, e.g., International Publication No, WO 00/36113, the
disclosure of which Is expressly incorporated by reference herein,
[062] A “targei cell’ can be present as a single entity, or can be part of a larger
coftection of cells, Such a *larger collection of cells” may comgprise, for instance, a cell
culture (either mixed or pure), a tissue {e.q., epithelial or other tissue), an organ (e.g.,
' hearf, lung, liver, galibladder, urinary bladder, eye or ofher organ), an organ system (e.g.,
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for the self-antigen and the i nmunonodul atory C08 pol ypepti de.

Alternatively, separate expression vectors can be utilized in order to

i ndependently optimze timng of the presentation of the therapeut iC

ol ecul e( s)wardb4tob4£D8 pol ypeptide to the target cells.p Solbdigd- ci al
effects of hene oxygenase expression on reducing ischem d(zleper usion Injury
are well docunented. See, e.g., International Publication No. WO 00/ 36113,
the di scl osurdrowdtorysystam, kespimionr gstsihygastrartestiral sy, biinaly afeeng mesodzer ei n.

[062] A" targeéys@rﬁlih%eglﬁ?e'ﬂ}a@esygﬁaﬁﬁ:?%&ena&f S, o Sl Qe g CATyBS part of

| arger collection, o
corrgrl se, for T%T@?%rﬂ?&'cu[%f'ycaewmanc?flt%l' q’é?f?’ﬁt&' rfﬁ?(@ﬂ‘”&?“”?ﬁ?ﬁa@ being tlssue

(e.g., epithel taraétedaareoxfﬂmrclmmlﬁw@ystenafemrigwdmgebtgnpt limtedikct heattublopd | i ver,

02l | 1 adder . SR I o o ofRonC0 5ol HRhy 0TS DR (0.0
gast roi nt esti E“?}%SL-LE‘ gedl ) gvg?iﬁ'ﬁt'"#@fs{?w G- é(}'?ﬁ'@rﬂ”“ﬁh?@@’ﬂﬁen?arg

system or ot heqsomlﬂg}arﬁtmh dnigstinegsalivary alagdsnpasereqseliver. gallbiadsier, dnd othegsimal |

Eart I cult arl yt amhsmw%np(tre # he@cil ééﬂﬁ‘dnteyspﬁﬂfe&r afitaby, biddbet, %ﬁﬁnaﬁd hé m?ts/ celt I's
eing targe or e clu L no

limted to heaﬁrjefvgusn?ygte@ (‘s’gteésse(ﬁ'!'sIg %gn"8ybrﬁ%§%3 'B‘raﬁ e%'% srpgf {Fd ‘gfpgﬁgl(e. g.,

nose, pharynx,sensgr gaans. suchERde e¥g} GPeL Ifleaumasiapnasien] %, kiph&yen maw t he | i ke),

gastrointesti r;aéfersblysItrerﬁeﬂfargse,lecteﬂ&bmdiel”gﬂomuishtlngwnaéwmood \es«.@pm.agus -

stomach, int e%ﬂvérf‘&e?ﬂb]a&% }‘ﬁanQ&d@PQﬁe oa‘ﬂé‘az?cf §8H cells! Mgl[-lods%lcblm uf?déiw%r and

others), urinary % ¥ L, url , bl adder,
urethra, and tlﬁe'g Isﬁeﬂ'é)e"s a"?l@'? B Indnreq @?ﬁ"("é”g? atpnt Nog 578,348 G 4HeR | i mi t ed
to, brain and anpﬁ:ﬁaﬂrowomthhamnbompmtedaéreinb)emm&nm gans such as the eye) and

| ntegurmentary f?ﬁgt m&ﬁulgr 8 targ%kbeﬂlmth Ff(l anng?([:r@%sll &rsﬂé?n'afé \IlrQIQIe&&l I's are

sel ected from liver,

oup coOnsl's
gal | bl adder, lﬂ’lﬁ‘ﬂ&g’iﬂ i1 ceqigeipd @‘9’& e8| F'E’thﬁhae"s'f‘etﬁ?tctgﬁ‘ jcgntagiad W@ﬂgc?yf cul turing
and using st emmerses 8 partieulal |celeduﬁmecbmuhg alterthat ded b targeted Uy $he Rptessidn Nos.

5,672,346, 6, 1ddo2%g "paHidliaP c@l@ﬁrf&@%mc{%'sﬁ@ @rn?eaht”&ﬂré?@r(?’é ClolieCon DY

reference [ 063 ticu an expression

et
vector such as &h‘{}?fPEP W@E"‘t" ? p’?fP“trﬂ"é@rﬁ s"f&’}ﬂl ‘ﬁ'f'f’tm@?ic%dtf‘? Y95 &9-0m anot her
cell in that tdvenavicehveaxir,eah intaragtét ordee kd attachderibe callewnd,dhepaby tenteuthecelcdl | - sur f.ace

bi nding site tﬂ%ﬁkulﬁ-%@ll Qﬁra&ead.mtgeﬁla BHérefdns eﬁ%ﬁnb&%& Poil-s¥@iel Rloeptddand par ti cul ar

cell -surface b| conbi nati on

of nol ecul es) [5? %’ﬁt’s %P\mEeWﬁg’gf”Igaac@OJg& grotaglf ’| Whpwd(ﬁ}?ecukyﬁ?ém%@t or, e.g.,
adenovi ral vedt@eoglyesnn aj livide g Jeucini molesulgedr rusorreteincandt the tikee Examplesapid,

t hereby, , ent giteii®ceilikace Bindinguhéd ihdhudb, it eﬁ@hdt 1k it GEpakh BEY dRBndediting,
el or e, N0 dy gg,;éa{aﬁfn&r R o HoioneR L6 o e ° 2

protein (Includi é oproteln a
pr ot eogl ycan, %YCPW???'EP' andm pENgYOsHSEie diAoR H?‘WE@WIM eﬁPﬁP'%n'd (MHE Bi ke,
Exanpl es of @bmteiad @Minbn THbbleG@tebmbidduRg Bk ein mé]ﬁﬂratdeglydaplﬁotemée not

! : m;f)ignf ﬁo | qgc.g{c]ilg& ﬁ%ﬂTa%QOWéicglyFrgol&ctos%%featﬁa%ﬂh-ﬁ&do@aﬁmﬁeouﬂféos‘é”
gy g ygalactose glycoproteins, such as ICAM-1, VCAM, E-selectin, P-selectin, 'L-selectin, and

integrin molecules; and tumor-specific antigens present on cancerous cells, such as, for
instance, MUC-1 tumor-spscific epitopes. However, targeting an expression vector such
as an adenovirus to a celi Is not limited to any specific mechanism of cellular interaction
{i.e., interactlon with a given cell-surface binding site).

[064] As used herein and further defined below, “polynucleotide” or nucieic acid” may
refer to either DNA or RNA, or molecules which contain both deoxy- and ribonugleotides.
The nucleic acids include Qenomic DNA, cDNA and oligonucleotides including sense and
anti-sense nucleic aclds. Such nucleic acids may also contain modifications in the
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gl ycoproteins, and gangil osi des; major hlstoconpatability conplex I (MHC 1)
gl ycoprotei ns; common car bohydrate nol ecul es found i n nmenbrane

gl ycoproteins, including mannose, N-acetyl-gal actosan ne,

N acet yl - glwig ogaige3dgy fucose, and gal actose; gl ycoprot eﬂﬁ?ﬂszﬁ @ | CAM 1,
VCAM E-selectin, P-selectin, L-selectin, and integrin no ecJH Hﬂsgl‘gnd
tunor-specific antigens present on cancerous cells, such as, for instance,
MUC-1 t gm)r - _Spﬁibbé-pﬂbsﬁlﬁlet kHaktBne hds)‘lalea‘éﬁe stédbﬂifygﬁi‘dl il I oﬁ?%&ﬁﬁéoﬁl@s wect 0][ such
as an adenovir not limted to any specific nechanismo
cellular inter Q@?&%ﬁ%| gk%wbﬁ%teractlon with a given cell-surface binding

site). [064] A6E clthe Inuglalg geidimRY bP@pyblecstranded. isivgiel steradlestyor coplain pertiens bt | de” or
“nucl ei ¢ aci d" bdwegoubit stfmtied od sifglé fiandeDdEyuErTce. R il @arapmbuaewbﬁﬁosmlt@ contain

bot h deoxy- anQ‘t CI1 eoplgtgalneb?ysﬁlﬁlﬁétranﬁn%\ld%% Ellsc?déiiﬁésd e sgl:ﬁLrH)g%f 91 C DINA,

cONA and ol i gonu nucl el c aci ds.
Such nucl ei ¢ agtiaps(’ W)éﬁ@@e@@ﬂﬂea‘ieﬁ deRiFERAfN ‘E%F 'ﬂmalwnqqqéthefgnmezbozu 083244
PCT1 US200410086&i 1 sehudnos eBpine sein isconibinait modiee dald” ihaeinaamears hadeicl doldy and hal f

i fe of such Mhlfigh! Rhnkd in RS | QM y ORI FARIBRRS of 0GRS abenUC! €1 C

acid may be d st rande si.n stran ontain porti.on bot h
doubl e st randefld B'F‘uc@?ﬁffali'éag’(’f‘él?fd‘ ey “QHU@t""eAsT*W Gl E%“&g‘ﬁ'?‘&é?'?j'bd by those
In the art, taéneddpingbd arr\exnrfassapns'awglfcme;tm aitrel by Tgeting SR Npolecliepthalefs nes t he

sequence of thﬁ'otasrh.awy Jm.séaraf@%&a chAslderéd )eoorﬁm'h!lﬁt fsrhﬁe masmeaﬁs H@Rigt ed in the
Flgures al so IEC|U Q

t
"reconbi nant nO&'E @Stg% ‘85* ngergﬁgrplgnaﬂlergﬁl?lc ﬁﬁ@ %‘ﬁaﬁ?i’ @{"tm%'fgf%\%{?aﬁ ly f or med
in vitro, in geasbesd{lor ofggnignnet mn?&ﬂeﬂthnqndﬂpombiﬂmml& esingdhegintyiyo celidonuc! eases,

In a formnot madhinely! of theoubsd cel rabieh Waf -in Vil Sor @Rtrdehiraadond Hnldﬂ;hﬂh@nsaCl d, In a
linear form Oﬁov.%?eres %%Iei a]c\dg Céng? ﬁr'ogﬂcng recogblpﬁnttly:oﬁmx%lléur gg ue%t

nol ecul es that are ecovnbl nant for
the purposes ofeplepRd "?'}f@@ﬂﬂibi"éﬁ'% afPts""l @“iﬂ?ﬁ?é‘rfg@ﬁ'@tﬂaﬁtﬁ%{tth%was ¢fdkeormbi nant
nucleic acid imvewmmhe and reintroduced into a host cell or organism it may

| - L | f
[EB1L 2t o TR byl PR B0 R el R 1Y ©

however, such Wig@peiicalionandimeany deastive eryelenly FE@B?W'FFH?RWW“"&'I mqﬂ{ﬁa@ h
subsequent |y  préiihs, Galypeaptidesncligesupides -mbdpydesanae Sﬁdtéirl rmap B indoe ed of ecombi nant

for the purposesugl s BEER! bR o ?%lde B Gy YRERERI, 207

"protein nterc gea BS a atlon and ‘mrean
at |east two oS(F&tP’@ﬂtTr&Wsaﬂ”i"&’cﬂ?@d°%1ﬁ? @f"&?!‘i'”&s asVWEﬁe'PH@PQPcF@? najyral ei ns,
pol ypepti des, odcurtmagangtsyatisstic amtho zeigs. i Fe examipiee hgmephenylalaning, tedineraate up of

natural | y occunarésm.n@a?ereens@ogreq%mﬁ,e@c.&efsméﬂ&r B35 s e RER! DicCac

papti dom netic struct si due", as used

herei n neans bﬂ?"rf"?\‘é?ﬁﬁil‘!"ﬁ"q grid rBséC@'ﬁ? ?Lidhﬁs %{?I'Be E%@Yﬁ@f‘%@fgﬁn ﬁ'@)e side qains o

exanpl e, hono- phekeyih sitharthaR) octhe Sy tdnfigueatien dn the preferred embodiment, the amino
acids are in the (S) or L-configuration. If non-naturally occurring side chains are used,
non-amino acid substituents may be used, for example to prevent or retard in vivo
degradation, Alteratlons of native amino acid sequences to produce variant proteins and
peptides for targeling or expresslon as a transgene, for example, can be done by a
variety of means known to those skilled in the art. A variant peptide is a beptide that is
substantially homologous to a given peptide, but which has an amino acid sequence that
differs from that peptide. The degree of homology (i.e., percent identity) can be
determined, for instance, by comparing sequence information using a computer program
optimized for such comparison (e.g., using the GAP computer program, versicn 6.0 of a
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)).

14



nor el euci ne are considered am no acids for the purposes of the invention.
"Am no acid also includes am no acid residues such as prollne and
hydr oxyproline. The side chains nay be in either the (R) or the (5)

confi gur at ivg 20dafasd2lpe preferred enbodi nent, the am no in the (5)
or L-configuration. If non-naturally occurring side cha?ﬁé’qg‘ﬁzﬁmﬁ?

non-am no aci d substituents may be used, for exanple to prevent or ret ard in

vivo degradat yiductivity biefeNatiandgrolhs Bidior y@nmms@se‘awi@aﬁ&sn&t@d@r oduce

vari ant protei for targeting or expression as a transgene,
for exanpl e, nﬁwﬁp’q%"gge’a{)dq%e Vari ety of means known to those skilled In

the art. A var[‘)&ﬁl In taons @f@mfns agid reeidues dhat 2rp agt ideticaldbatweemthe vatantprdigimol ogous to
?hgit ven F_egt i d$ﬁpth3tanwmmm meua@eamep%d:aﬁ@qpte@ﬁe( b‘f*?) whférétﬂarg from

at pepti de. e nti n be
determ ned, for FPPRT ng%aﬂﬁ cq’cpyur?gtltust'gnsugnce ﬂ?b?ﬁ& Wmégg'gés a conputer
program opti n‘i@éﬁ#tﬁfdor by ucﬂﬁOtbQSrrp%{’ﬂ"FOsoﬁc"é e. th; S'T%IIQF nglzq.hef-‘-"@w cesnpilit er
FrN oglr am Xer 3! waroﬁncmucwmyampwci@heﬁdmtebrﬁgmﬂmn MC\H] e $n)y ﬁleweriaausiteet al .

ucl ei ¢ Aci ds
Uni versity of ?Rvgg'ﬁm”é‘%“sc%%? "J“g‘ﬁ'g‘? @Qﬁlg g aﬂ%‘ Eﬁ@% l?a%ﬁﬁ%‘fzoomosz
PCT1US20041009%#anuciesiide seqprising Jhegpodiigd sl&ﬂar‘«l‘%{ﬂﬁte'sb bigoaydipstideriredad stapt i des can
be assessed usspagfiohitefenssist faeduresicanperuged sidhasahosk tibdicadd infwdldeeet f . [ 0671 | n

terms of am NOg %E)E’zaﬁ;]ags(‘l%%%aﬁé?%t |ab€né"%¥7é i&%q&&kﬁ?écﬂﬁ tJ&ﬁ éﬁ” ant

protein (pepti erence prot e Vari dnt proteins
(peptides) prefEpdBl 1P-1%HiHS Eéte@(‘)\'%érs\’/%'ﬁ“\?éd 7&82 acid substitutions, i.e.,

such that a given amno acid is substituted by another am no acid of

simlar size, char gﬁ,nﬂﬁg,ﬁbjﬂam sRE@ehobi ci tyl hydrophilicity, and/or
configuration &53}9 @ Val tor Phe). The variant site- specific nutations can
i

be i ntroduced theiconiext of ths pessent shsrificationgan “Furupepodylatopi pais e e
ol i gonucl eot i dpolypeptie inticage e moddlatés, 6d. Btreames Al Hesremee bycellular and/or

O'igonucleot'd@m%karsﬂs& Lﬁbtr@s ﬁ@@ﬁa&au% M%’E%Q§b§am§%p%‘p%gﬁ@§ n be used,
erallyy, I

such as those scl auer et.

al ., Gene, 37:%% E’fé@gy 'sd"al ﬁ?af %‘?%F?éhﬁ?dl?é‘s'"‘%wawﬂseié% 12-19: and
U. S. Patent Nosccordansd SwithSiheatedchihgd 37, 6 Znresemmingantiono chel aummmmla@qul es [068]

I'n the context m&&uktk?wmrbﬁ%ﬁé%natécﬂ)ﬁﬁi thé Gtfel QN surfiBe mEMBIERE BRJ WhéHal into mol ecul e"
s an pol ypep |de nol.ecul e %}Eor decreases a

cel lul ar and/ of"® #lindFase wgug%mqmﬁgvalea@pgﬁnggn-@v?lg@;( ebc?”?dﬁ o0, Y cell in
an ant i gen- speeipfessionfiggtiheovectors dpatriged béreinabl y i s one t hat decreases the host

i mmune T es ltog]ns ofca ﬁ«are?dnw emwalmea@cmé SR G uafd tmecheaesmbrwam& 4 he present
e | " Pl e o G5 o o5 B oy of g SO P
menbr ane or cothalOﬂﬁtol ghatw Fro hunavaDe ndding sbquemds,t deerleshy, Fasbb dr 8:183%r essi on
from the vect opgasleasyiPRd chRIea! f5-62 (1992); Nakayama et al., Immunogenetics 30:393-7

(1989), By "functional portion® with respect to CD8 proteins and pelypeptides is meant

that portion of the CD8 a-chain retaining veto activiﬁy as described herein, more

particularly that portion retaining the HLA-binding activity of the CD8 a-chain, and

speclfically the 1g-like domain in the extracellular region of the CD8 a-chain. Exemplary

variant CD8 polypeptides are described in Gao and Jakobsen, Immunology Today

21:630-636 (2000), herein incorporated by reference. In some embodiments, the full

length CD8 a-chain is used. However, in some embodiments the cytoplasmic domain is

deleted. Preferably the transmembrane domain and extracelluiar domain are retained.

[070] As will be appreciated by those of skil in the art the transmembrane domain of

the CD8 o~chain can be exchanged with fransmembrane domains of other moleculss, if

necessary, to modify association of the exiracellular domain with the target ceil surface.
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[0691 In preferred enbodi nents, the inmunonodul atory nol ecul e conprises all
or a functional portion of a COB protein, and even nore preferably all or a
functional portion of the COB a chain. For human CD8 codi ng sequences, see

Leahy, FaseRoleosdshds 25 (1995); Leahy at al., Cell 68: %—I g );
Nakayama at al., Immunogenetlcs 30:393-7 (1989). By "funt |%§%§010 scgigt I on'

with respect g, (RR-RLANGH DS O A SBHRY eSdcBIPallan 41185 RALL LON Of the
CD8 a-chain retalning veto activity as déscribe ereln, nore particularly
that portion r &PHPMY %@9‘! {92 pyciaic13EiR @hRginge ranpmebrage domainCcGrIngmemiRNg, and

specifically thiemhigs bfi 46§ telosmadribrahe pioled cax be aseil h Wealhveniel Otedbiivbiia CO8

a- chai n. Exenpl L ant | i L) :@ﬁ and

Jakobsen, | mmﬁ%i%‘ge m\é%gg@ kn%ﬁggglmé@ogp é’%@g?%'ﬁ%&g‘?iﬁéi 'ﬂ?gsr%ﬁoor a g"(]jl by

reference. In @M pfRafitgane derpalry’ Gontains)frat GrayndiSge 39 BYSERPRPbicEMiged |

However, |n soreide mioddnenatsleddh ene whd prlefassbly dwal ehagea dnsino eedset mdsenter ef er abl y

t he transnenbr | I =11 | ' 070] As
%%o%ﬂ%@é fhe 1B %?%%Euﬁ‘? ldl:u’ldéﬁﬁt.sh@i?{&laﬂtorlﬁg?qe[ Edi2th&Hifane

wi |l be appreciate t hose ransnenbdr ané donai n of
the CD8 a- chai rfoRvartiopal eerpinten dete ditt Rroferrat She aishaln sequenras A% 8t ot Rer
nol ecul es, if Ageresasd yoeludeotherad ildngthasqacdeatof eithenthe tahoeacidrsaqehdéeudrar domai n

wth the tar get, S8l Lo PUElALEocod JGAATIANIALE (EOTHASIORAAA0AGTA TN this

enbodi nent the nucleic enco |n? e extracetlutar aonal )

a-ui ain  oper aiM9yse. rAiERNoHEN. SriHercskey. Gied PlentoWd HisRjd sotep st<demREIE &lde donai n.
Transnmenbr ane ad@eai ns of any transnenbrane protein can be used in the

i nvention. Alt tive e noet. Q e I
transmenbr ane 39‘Qﬁe?nnasér%rﬁedtah{bgﬂﬁ%@g?ﬁgﬁ@a ‘%E&'a\smir?%' ﬁrec’%'né&?wé]%éfsngnbr ane
donmi n" cont ai nengalies-Rretsln wherein thet iprapsiulpn domel Ho drletedn isrispiciad indéowet.l owed by
at | east one ankh Wf@h ebalaldtaih YeheGREIRE ROIAOf 2861 athino akifs. STHERrotgh@Adi ment s
the CD8 ext racql Ll at SRR dikdink Wl Gt ocls [ALHE by ek ndBRRERDS DY
conventional tech s@ﬁgs 0% dded Inene re?%? red 92c ea?’FlnoseqL'@nces are set
forth in Figureeding aidkp ¢amoxytsemioghef the pelypprlidgjt ¢ signglrentidedamino agidshiele t he ami no
?ci d sequencel @), infiHEHogbiuIIR Gb)iké QST GRproNEasly BEINA atidt R2.h S3ghdmtd a- chain
rom speci es AL Yy, Quinea
pi g, cow, Hi Sp?@x@%{{l@%@?féﬁ@m@gﬁﬁﬁg 18%@“"%%‘%8%["8@%&?%%@85% erred
enbodi ment t he 2t@)@ng cylpplpsmiq domeagt (aming geifiod! 1788k eThe nuBpetidpsaefitibg oqdingg
truncation pr otsejuncehiedt ehdadd hesel difefeidmbing ildiude ArB3ieRcddihg Ul seh@ deptids depi ct ed

hei ds The pr oot SiERng b SELBND QRDE. BB 5801 Mol Gy hufeanfll, D01 "
domai ns (st ar t i9AGaAENY [FBouS FRZE08 elcAdingathe ditacelldaradantying Likewes, dr BBYSS t er ni nal
of the pol ypeptseqlejces Gande@vidkd ip®@bmales o6 ildws0 TAEpdideptidé can b8 Hivided inlawnogl obul i n

(19).1ike domeisnfiangin 'Sinq%@{g{aég’f 4030715 Zalialy RPN, BoAX] T8

stal k region (amno acil ; transmenbrane domain (am no aci ds 183-
210) and cyt opPRERiaidRRg; 194 (LFANRBeTREANg dorpan ingludig abopt amitgAcd (9%R€ of t he

codi ng. and an intracellular domain including about amino acids 223-310. Similarly, the
nucleotides of the coding sequence encoding these domain include nucieic acid 1-81
encoding signal peptide, about 82-582 encoding extracellular domain, about 583-666
encoding transmembrane domain and about 667-923 encoding the extracellular demain.
{072] In some embodiments nucleic acid encoding the full length protein is included in
the gene delivery vehicle, In other smbodiments, nucleic acids encoding the intracellular
domain are not included in the polynucieotide in the gene delivery vehicle resulting in a
membrane anchored protein lacking the intracellular domain. Corresponding domains
2lso can be identified in other species, including in preferred embodiments the mouse.
[073] One skilled in the art will also appreciate that immunomedulatory molecules
having substantial homology to the afore-mentioned polypeptides may find advaniageous

16



sequence that encode these different domains include 1-63 encoding the
signal peptide, 64-546 encoding the extracellular domain, about 547-621
encoding the intracellular domain and about 622-708 encoding the

i ntracel | ulwp 2667083 Li kewi se, the nobuse sequences ca i vided into
dormai ns as foll O\Xy‘gjzg‘!l'he pol ypepti de can be divided i nton]él&efgls‘j P\"éq"s?équence
I ncl udi ng am no achds 1-27, an extracel |l ul ar domai n includi ng about am no
acids 28 to 19%ehgipuertion, Aecordingly. oy exarpple, H&Q%B?"FP@S%BM('”MP%%P%F@MS 195. 222
and an i nt r acedré hbraglogdunpdiypeptides] hading gt iadsb altouti®fi%n seqaerice BB -18Uly atSi mi | ar | y,

the nucl eoti dest about By cafliens @eaawe;n&aa stqaasngbauh@@;@seaﬁmendén | ude

| d
oot ot 0 A SR A Bl AR B0l ol ROPALSRENEH, v about
667-923 encoduW@%&en@ne@d#walwlﬂrhea@vm@ﬁaewodedpmmpwdnsmln@ﬂy@cﬁ ment s

nucl ei ¢ acid eqnvﬂdlwgmkl'aﬁ aﬁlw%leétﬂﬁa%&diﬁﬁ ebei ﬁdlg%Mn%édﬂgcﬁﬂJa!eﬁls thBll%@f gene
del i very vehic

aC| enc
I ntracel | ul ar s (%eﬁat c?eoh'agetsegﬁe @""laﬂlqdr? as %‘P‘Q/"h glg?l nﬁgﬂl EF’he gene
del i very vehi ciuglegtide W?W@G hamingyat 'qiiétr%?l&ﬁ@'o SATuNG? 'é@b“b'r esualy gt leagbtioly t he
intracel | ul ar gheg@bibncdiadnti® Spaerabing A EBbUN80% adq&@csaantﬁembﬂ@f&dréuyed I n ot her

species, Inclu skilled In
the art will aqée%gaa%%rtgéﬁﬁag@gﬁg N:Fimﬂmﬁ n%%e f?rglﬁy et bOUtL?B qur%n%l
subst anti al hogtiy gith peclectides ghayindn Rige ?Gh@ﬂhiﬁbﬁ"??i‘é;ﬁ PC@YE@“%DEVWDHG

advant ageous s’bﬁuéﬁ& shoWrhih B 03 44anbBGd UibRARB F1g@E5 74 - use in the invention.

Accordi ngly, e a enc o S V. LPE

honol ogous poI )Sx g@Legﬁée\ﬂons gtnlﬂ §‘ﬁ% p'@é%'B en%sggﬁod%rﬁjfyty, usual |y
at | east abod!hegﬁn/@s@@}ﬂ@rREé‘UFIGJ@rFP'#t%PS Sﬁﬂl@ﬂ@r dentity eft Siﬂn@&&(t toad BUAWN9 0%
sequence | dentdelyance. NSHyBenps BbaEycdMr ﬁhuaht@assdeteahmtus%%smmauésdent ity and

most pr ef erabl iogh ol GASH (RRGHA, o o(q.a@eggmﬁi giisiol it sBiguPg) yoept de

encoded by nucle aC| nol ecul es
encodi ng CDB", Smifidk B’F@Fﬁ?&t’?@’aﬂppé&ﬂﬂ%\raﬁ%@ga Wéﬁf@@ﬁqumse ‘H@ﬁﬁta"ﬂﬂq@"tnucl eoti de
sequence of hungurthGDE Needishan/\8 WnnsEh gunel. Bichss8wes [(1938), bpuied ssafchder sequences

having at 'easéimaf%ﬁ?‘rﬁetnﬁﬁ’% RCRordlePAAS Vs 333'}#4'@(93%} by SBRusbQut  85%

sequence ident] t% era ntity, nore
preferably atmp '5%'?3"8’5’09& th 0/8'%%‘ fEAPi E%sthF | thﬁTﬁ:I ?FBSTFﬁF’éf'ér“‘ébl y at
| east about 98%issasinCansics Safterare Raykagn tGenetios Ceroputed €souphiriirSdenceDryar e 2 and

whi ch encode %%ﬂ%?%é@esﬁﬁf’éeﬂ%n&{:ﬁo ori QUGS bf DOVl By B, B hcy, and as
programs can b §ga&7§fk égéﬁ)'l f"&?gra&d‘i \43 dﬁ?aﬁli/éﬁﬁngér °ﬁf‘]‘€| ’8?"88!9& d has

sequence | dent Prefgrably, peicent dantiytis/caloylated hyrﬁaamB bgsed upandke folBwipa earametérdent i t y

and/or siml arm.fsmaterspeﬂﬁ&%fmgasgerﬂrﬁ,ldig g%fa@.ﬁdaéneuytdmh@lamuﬁﬁmglﬁeﬁawoﬂ n the art,
i ncl udi ng, but nq,tC

d .t uence . dent, t hm of
St b et or i cuirt NS Ol BriensS GomEe T shSFR: WbaRioiRll ont ¢y
ali gnment  al g@qu«tnnm@ﬁd %@ﬁl%ﬁﬁwmmwﬂd AupllcatMS PrBIZ231149 mssaman( 1970). by
the search forg Liss, Inc.

[076] An example of a useful algorithm is PILEUP. PILEUP creates a muliiple
sequence alignment from a group of related sequences using progressive, pairwlse
alignments. 1t can also plot a tree showing the clustering relationships used to create the
alignment. PILEUP uses a simplification of the progressive alignment method of Feng &
Doclittle, J. Mol. Evol. 35:351-360 {1987); the method is similar to that described by
Higgins & Sharp CABIOS 5:151-153 (1989). Useful PILEUP parameters including a
defautt gap weight of 3.00, a default gap length weight of 0.10, and weighted end gaps.

[077] Another example of a useful algorithm is the BLAST algorithm, described in
Altschul et al., J. Mol. Blol. 215, 403-410, (1990) ang Karlin et al,, PNAS USA 90:5873-
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simlarity method of Pearson & Lipnman, PNAS USA 85: 2444 (1988), by
conputerized |Inplenentations of these algorithns (GAP, BESTFIT, PASTA, and
TFASTA In the Wsconsin Genetics Software Package, Genetics Conputer G oup,
575 Sci encewdnidi@sizadbdi son, W), the Best Fit sequence P('fﬁ%#z%?m‘ﬂ?sﬁ ri bed by
Devereux at at, Nucl. Acid Res. 12;367-395 (1984), preferably usi 5 t he

defaul t setti gy (@) pdyRSRRCIbALAS PhBUAHADHY v PRGN ol kLY TS

cal cul ated by 5 ‘base ut%] oW n%_l g%ranet ers. .m ?mat ch penalty
of 1; gap penaV3syoigined. fram, fltaghylcet 3l , Mehods i Bpzgmolodyy, 46 ABOA, (198l ty of
30, "Current Milpifoldswust/eSallash READMEREN] soNVIABIASARAl uses sseveribsrairtol ecul e
(Siggg]c' ng and%a%ﬂ&d?é?%l)?bof §ﬁil:r8§1% &l 1d\h Bersiit |V§mf W%dj&%ﬁb%ﬂqﬁme@@taﬂezﬁ 149
: an i SS C. ! n_exanpl e o us al gor i is
Pl LEUP. Pl LEUFﬁe&P‘@bf‘g?“ﬁ'E’]?ﬁJ‘FE“iebl"ke'a%Wéﬁ’c"é’e’é'f‘l"i"@%ﬁ%ﬁ?“##&ﬂ“g'g@???gg of
rel at ed sequen@es 1usThegHSH  gndSH §2pargmetersire dynamicivgineseand sire gstablished al so pl ot
gl }_FEEE show ngnyt e @Fﬁe\ﬁntiﬁélf ﬂ’ﬁl}el:jdﬂig%&p{ﬁ& Rbmsostisrest t]}ié?paﬁtfcﬁla{: quﬁdtﬂnﬁe ardd icggment 2
uses a Sij | i o e progr.essjvye alignnmen . of Feng
oot 1 t1ee 2 fgpoetip sf e eyl aaylssd iBRESARN KB Rl relBBL Bes” , 1 oy
descri bed by $4eghadhhowevenihg yrluenmets adiustssiito ngrgase BorBdlyity. Usef ul Pl LEUP
par amet e][ SOI Qgtoms!i g@. a%l_dm&i?f Foeful alﬁtﬁifhmV‘i@igﬁﬂi%d giAs?r- 8Crepaitedi 8y Akichul ged, | eng}g hI
wei ght of 0. n | . p of a usefu
algorithmis tlﬁ%’%&ﬁé& gpsq_gz(rgﬁ?%%m g%e:Gcarp ?Egeé"dlsﬂ rg%} 'FBEE) ﬁgp'%g}tjéugﬁt'&?'on\]. Mol .
Bl oi . 215, 403scareg, thiesiob )l pasmetgirset fe &t thel two-hipNpethadsia gnes gmgapped7 WO
20041083244 PCaensich30énbiYeS fapliengthé &7k & $3D3)10+\ xpaétttd ¢%|aﬁcl Ky sdg\i&eiu'fbr :BLAST
programis me - auj ai s ; ¢ at at,,
Vet hods. i n Enz§éﬁ.%r%%§e%*°5 it A b i B0 <R} f?* BBl PR ot
README. ht ml j . #ignsnissTe tigggeed dy 3 scpeacairessnding 9 ~2p Bisanet ers, nost of which are
fselt | to the dfaf Pabl A6l arkifo aclér ekt atitBéqRena NaaRRY dise 1B detemMried Wy ttke t Ee hol d
ol I owi ng val ues; = = rd thresho
(D) 217 The flbeCh3ieyadBbar buod thloaP ) b8 g Hhfor bt isues Wit |11 €7
establ i shed bYPneHesavesEe e Bligasd regidy 8 IALFEL FBHCRISdS B8 PPDEMNEdRR of t he
particul ar sequesheaus raiduasdirhe siignedregiod (ghfscntpaudet oy NFBlatae &basdmizgai nst
whi ch the sequ | i\ being searched; however, the values may
be adj ust ed toﬁugg@?@;a"s‘é&g%@ﬁ%% [078] fn addit] onal usef ul algorithmis
gapped BLAST al®80lefée talignmspt mpy ©elpg thes ntraguction gf gpRs; B the: pegengessto be -
25: 3389- 3402. #hgymae th &diflS fon semerisk il cORals silhet mdbreibi fower amino aeigs thérhr eshol d T
par anmet er set N - hi ' ?&asg i ons;
charges gap | eﬁg?rﬁgo %&i&g\gg&;ﬁh%@ &%8%?%93?3&3%%93& b, Qﬁﬂng(' e%g{] lst o 40 for
dat abase sear cfi “6feierdigt Ip PN PmpRimenh dheo BRTERNRS o4 srRavEce featty WoRs t hins.
Gapped al i gnnestarsined ased orgigeniebebyf identiselcaminocoids sg@ationltartye tlal addebi ts. [ 079]
A % am no aci dorQindYeki®! thus GhrbxsRdie! Sfushch MR dr¥ed(i@hdde shoredRinahdloned by the

the polypeptide encoded by nuclectides in Figure 2, as discussed below, will be

determined using the number of amino acids in the shorter sequence, in one
embodiment. In percent identity calculations relative weight is not assigned fo various
manifestations of sequence variation, such as, insertions, deletions, substitutions, etc.
[081] In one embodiment, only identities are scored positively (+1) and all forms of
sequence variation including gaps are assigned a value of 0", which obviates the need
for a weighted scale or parameters as described below for sequence similarity
caiculations, Percent sequence identity can be calculated, for example, by dividing the
number of matching identical rasidues 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 in the aligned region.
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nunber of matching identical residues divided by the total nunber of
residues of the "longer" sequence in the aligned region. The "l onger'
sequence is the one having the nobst actual residues In the aligned region

(gaps intrngqa.dmmw\u- Blast-2 to naximze the ali gnmenge ﬁﬁ:@ /08854
ignored). [080] The ali gnrrent may i ncl ude the i ntroduction gaps In the

sequences to b I e far es whic in either
nore or fewer dl:%g] grs@ Fﬁ’a an Oh sﬁ?ﬂeﬂ% l?f@ Eﬂe@ﬁ@ﬁ'&p@ # f'??g | ypept i de
encoded by nuc'l"’éb@ﬁdehjs Fighre @rwili generally e proguced fom native GREcusieatidelseakencesi n one
embodi ment , thﬁ:npaieamﬁ@%aafhumaqmn@ﬁanimmtm CDBinkdiedi@e sed@Enedsmiored based on

the nurber Of ASERY Sl 09,851 fd Bed ARl (LHP bl JUHET

am no aci ds. uences s orter than
that of the p%ﬂoy'p@ﬁteua&@mém?%%auﬂﬂ Y?WREW@Q)*PPE?E%“WH”W’W@“%W ggandf scussed
bel ow, wi || beof neive €D&sepehcasamigsidpiag thel pipepticé pRdicB®f hitsedaridnts férllee short er

sequence, | N 0Rgen&hodk KBH ane! RuRRAN AR bl Gthal haie ¢l ative

wei ght is not assi to various “manifestations of sequence variation,
such as, inser ECI'VB?&“ de e erefegrd emodimet;the f Feonain ds fom h”[’@BE'}‘ af FhoyR i

enbodi ment, onfiyuré aleCdE tickn fne rA ORdUSE] RO Pihdtasedry kiowh)andmed adel in fiter NB  of
sequence vari a.ifnl Bon i ncluding gaps are assigned a value of "0", which

obvi ates the need for a wei ghted scale or paraneters as described bel ow for
sequence si mi | BB3k yPolyeeptidag hayinaoPia adtidly menbe shederen osasr dhan thetpplyesstidehe

cal cul at ed, f Ogncedea Bphiiectitys Gpitied i Fgurd® Tho) Merefefed BRibedmélg incilgstt | cal
resi dues by t NGl ﬁné'd?f[ﬂdﬁl;ﬁf’ﬁ{ co8 B&ﬁ%b “%%ﬁufmpfq?ﬁr fra}&%ﬁt%%? the Cp%ﬁ?elsﬁﬁ ﬁg :)Ret he

al i gned regi on and
havi ng t he nostnceded LP&I““P'@@'F%@SFW‘P £heln ang Gﬁ'@?ﬁiﬂ‘%lhﬁﬁ’“ ‘_'[%9“\%552’(5@1?1083244
PCTI US2004/ 008phfeptifid&itbdedbiy Mmeeotigs i ¢ garetzhae cohBiddled 008 polgeptideeins) ty with

t he pol ypeptid G { i e en be
produced from ﬁ%‘fl Vgg%l%%iﬁe: e& i:g%lljdeeﬁlggsa% )r%%eeségléh?\gs %%I‘ﬂd‘cklyt han human
and variants ofct{}Pipw CWU’H%? M€es from human or non-human
sources. | n th|og4]r egaddition,ids is momomuycbummrtbemngzba echain eprelse a#de ovgkd  known in

the art and may,pge ?&btf&&leé(co&éﬁm i é&uée‘é quﬂ%Pé“{“?or'&%p‘i’eOB 8&0‘&8?1‘81“‘39

variants of native sequences an assayi ol ype e products of
t hose vari ant s®e5rugitie se‘b‘P@g%nE’ethﬁf e"'&"dda"‘@agft a‘éﬂ'f@""-’éc‘t"f’"w tapd t'FP&t"‘“f‘@ nor mal |y
associ ated w tseqeencsst i ve CD8 pol ypeptide. In a preferred enbodi nent the CDB

hain is f t,
mouse, and pri REPec g co8 paBRpREHR probrtly i nchy, FRBLAA pheb O,
Pol ypept i des h&?RIYPapEds made; 4ing yecambingih teghiguess -6 JProyad fhr FrrEassion ‘Efﬁ‘e
pol ypepti de ercudédntinycleicietidat databediogovct IBc preferfédgambedi@ent, TCRASOf ten a

p(r)ﬂ :e(r)[] gdofn??mmgasm%mm@ﬁ% %@Jyon oﬁdnae@sé.d bdnedsHRvn ﬁ%u&gis Mr:oﬁptF : dﬁr Zw e
g_ In one enbo'gq%%'ﬂtth%%’f }*\r{emﬁwggéﬂ@ﬁy@m@f& ii ﬂ@tmguef ecli) %om na uraﬁy occurring 9

protein by at least one or more characteristics. For example, the polypeplide may be

isolated or purified away from some or all of the proteins and compounds with which it is
normally associated in its wild type host, and thus may be substantially pure. For
example, an isolated polypeptide is unaccompanied by at least some of the material with
which it is normally associated in its natural state, preferably constituting at least about
0.5%, more preferably at least about 5% by weight of the total protein in a given sample.
A substantially pure polypeptide comprises at least about 75% by weight of the total
polypeptide, with &t least about 80% being preferred, and at least about 90% being
particutarly preferred. The definition includes the production of & CD8 polypeptide from
one organism in a differant organism or host cell.
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pol ypepti de encoded by nucleotides in Figure 2 are consi dered CD8
pol ypeptides if a) they have at |east the indicated sequence identity; and
b) preferably have a biological activity of naturally occurri ng CCB as

descri bed a9ym40dR4] I n addition, as is nore fully ouHJdb {3 COB
a-chain can be made | onger than the pol ypepti de encode y nuc eotides in

Figure 2, for 5 He Ait%rnaﬁb?éiy,ttﬁbguoﬁg&‘t&d  fdy ::8fmaué’%f&es%n[fuééﬁigq{l};n§r%9hb%&fag§%] OrThteh(éDe

el uci dati on of trona
pol ypept i des athé“ i eqrapliyegn, (treughihe, 49t of %'ﬁd%‘{'ﬂrﬂpﬁﬁiﬁ& oty PEPpERieE’  is a
pol ypepti de mapremotei, ngctr eiab i malpteptdeclanmerdeest, inkreasedt duhcantiitioh NeveBXpr essi on

of a reconbi nﬂf&naﬁ&é | ﬁnb‘bol@ﬁébﬁiie%y%%% kAR Glot Rkl fohﬁh i nafufel 84 mafb

enbodi nment , n'is ro ssion of nucleic
aci d sequence g%@%ofawmﬁ.aa{\f,ﬁ@stﬁ% '"%BWH?“’*‘J’&%F%@?"“ ﬁ\g F’%%rrbl nant
pol ypept i de i s[08FEktih moe esbrelonent, dwen prasend rirevkiitign poddasriudgic agd GDéivarisbt. at | east

or puri Ted anmsy tent ff o bR oCHAERS Trod Shecll AUBRRKAE HEMorPor | 2 whi oh
ot e o mat | ettt Bt ishe Pt petiy AR PR by Bkt MR ERR

subst anti al | y ¢funeeotifes in nectentigss of Figute Rsusing tceasetfeoir \HEBphitaenests qnnmelporrpani ed
P%/sahalt 3?2} z?tgﬁg%e% »2§|GMErnl thd arth? ?rgdd&ﬁ'mh dnbodkngttﬁpf)dﬂiﬁw idel /Qlﬁ-‘d ated in
preferably at Yé'g@tt %@F%E%'/X% ﬁ" 'Fe%thg W%”?' s @% rf‘"]"'ﬁ’ %cl‘goven
sanpl e. A subgacaence ypdapts Ak @wtey@émut%p@mmm%satm of thgsvariaipod  75% by
wei ght of the feaulthat 36tk HRadpad from WallialbscclrirgSdielR o irterspadesOitiatign lf ef er r ed,

and at | east aEBéJLm[ﬁ(Q a@i@%ﬁ%c% tv‘aﬁ%‘rﬂs?%tc& J%&lﬁéiﬁﬁé §fhe qxgﬁatﬁeel;i&% dl on

I ncl udes the produ
different or ga?ﬁ“%"ﬁhaéF"'BWB@’@"YC@F‘{"'“QPQB'W QUWHQWBWP@W '895?2@9‘35‘ 009’574 [ 086]
Alternatively, hdvbmomﬁﬂdy:pmerldms axwyibbe marel fillyadutliaed Helogni fi cant |y ni gher

concent rati on % BV PG bR 85 ol B UULohS WSioRs eck B! o

pronot er or XPression t he 1s made  at
i ncreased conc ﬂﬂw&mrbwr%md@t besgredsfermipady Epsexampie "péﬂd?rﬁ%ﬁﬂfi"t!?@ thfy be.in a
form not nor mapdrgmiabeanad aimutakiat af & @lvertsite,iréindbh enutagehasis maybedondudleth at theci d

substltutlons,mheﬁsddsﬁgnsegenqnai%eéxb@&ad viifandl!ELIRA G RS bl LR, In. one

enmbodi nent, the present CDB variants. These
variants fall ’F‘i‘f&?ﬁ' oTﬁg’“JﬂPe’hgf E‘a'ﬂ'?g {)HQ'@@"“C'T"QE@B%E‘ %%HW‘P%?“B%QIDN‘? nserti onal
or del eti onal havingiadmbwn sefewe argawdl &navwe, br diamalei M3 pimer mutsgencsisiaty site

speci fic nut agﬁ@u@ﬁhﬁger@&s %lh@%xhrﬂﬁéof'aﬂedﬂh!ﬁdﬁ&trﬁaﬂﬁ& v&@ntfiswr&&%d ofiSi Ng

cassette or enesi s, or_other ., techni in the art, to
produce DNA en%eﬁalsh@%f‘%e%\?fp’( gﬁqme"% L 5T &”?'H%Of ?/a{'l”?'%?ﬁ? & PR A t her apy
vect or and t hepllowéd &r resppbing ¢ mg:dUWenemtantAmmmnamsd Exsomlee pf esucfari ant s are
characterized Ryhnigies @6 eflRd fruTsegennRbdI680RT031 1911\0886;i 5878 988, 5830,608at Ur e 't hat

set's them apar f ofy AR DR8I | YesOo§ ULl $¥hsBhd, Sabi® oP b 1<ChEREHGS Y| ati on of

reference herein in its entirety.

[089] Amino acid substitutions are typically of single residues; insertions usually will be
on the order of from about 1 to 20 amino acids, although considerably larger insertions
may be tolerated. Deletions range from about 1 to about 20 residues, although in some
cases deletions may be mucl"s larger and may include the cytoplasmic domain or
fragments thereof.

[090] Substitutions, deletions, insertions or any combination thereof may be used to
arrive at a final derivative. Generally these changes are done on a few amino acids fo
minimize the alferation of the molecule. However, larger changes may be tolerated in
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CDB am no acid sequence. The variants typically exhibit the sane qualitative
bi ol ogical activity as the naturally occurring anal ogue, although variants
can al so be selected which have nodified characteristics as will be nore

fully outl m@goolpedseay [088] Wiile the site or region forPdTﬂﬁsrzﬁlﬂ}éEﬂs?ﬁ a
sequence variation is predetermned, the nmutation per se need not be

predet er m ned. . fQh rAATBhRs. 'viheR'sHSH atefuicHalih Me?GhafalEnsuhivid [BOGR OF 2

nmutation at a given site, random nutagenesi s nmay be conducted at the target
codon or regi offSBIPupTilutiens Freasnerlly s 'aﬁ?cgmwyéh@awwnstch@=opti mal desired.
activity. Techniques for making substi EHMP‘F mut ati ons at predeterm ned
sites in DNA havi ng a known sequence are well known, for exanple, M3

pri mer nutage ' ue PCR nut agenesi s. Anb¥gmplancSugstititionsof a t echni que for
maki ng variants is the nethod of gene shuffling, whereby fragnents of
simlar varian S of a nucl eoti de sequence a%?r allowed to reconbine to
produce new va fant conbi nati ons. Exanpl es such techniques are found in
U. S. Patent No¥9 5,605,703; 5,611,238; 5,878ys458; 5,830,696; 51939, 250;
5,763, 239; 5, 96/, 408, and 5, 945, 325, each oGpwmsch is incorporated by
reference hereAn inits entirety. [GB9] Am %E' acid substitutions are
typically of sﬁ’fgle residues; insertions ustually will be on the order of
fromabout | t@s20 ami no acids, although cofeiderably |larger insertions may
be tolerated. ggletions range from about 1 fag, about 20 residues, although In
sone cases deletions may be nmuch | arger angfmay i ncl ude the cytoplasmc
donmai n. or fraﬁll‘rent s thereof. [090] Substit (! ons, deletions, insertions or
any conbinati o®lyt hereof may be used to arrPre at a final .derivative.

CGeneral |y thesg,changes are done on a few.agihgpyacids to mnimze the
alteration of t%e mol ecul e. However, |arger changes may be tolerated in 20
WO 20041083244"€pCT1US20041008574 certain cHfe¥dlst ances. Wien snal |
alterations indyhe cnaracterlstlcs of the (e &ne desired, substitutions are
general ly nad n accordance with the followy.n rt: CHART | Original .
Resi due ExerrpIeLaYrLy substitutions Ala Ser A\?ﬁl}gq ﬁ'n’gé]@

ys Asn Gn, His Asp Gu Cys
Ser Gn Asn M#u Asp Qy Pro Leu, lle |

Phe : Mat, Leu, Tyr

Ser Thr

Thr Ser

Trp ' Tyr

Tyr Trp, Phe

Val lle, Leu

[021] Substantial changes in function or immunclogical identity are made by selecfing
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-
sheel structure; the charge or hydraphobicity of the molecule at the target site; or the bulk
of the side chain. The subsiitutions 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 resi&ue. e.g. leucyl,
isoleucyl, phenylalanyt, valyl or alanyl; (b) a cysteine or proline is subsiituted 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. giutamyl or aspartyl; or
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HS Asn, Gn lie Leu, Val Leulie, Val Lys Arg, Gn, GQu Mt Lau, Ile Phe
Met, Lou, Tyr Ser Thr Thr Ser Tip Tyr Tyr Trp, Phe Val Ile, Lou [099]
Substantial changes in function or immunological Identity are nade by

sel ecting woheijogashd ons that are | ess conservative tha”l’élt?ﬁsﬁﬁoaﬁ]lﬂ&‘)@ in
Chart 1. For exanple, substitutions may be nade which nore significantly

affect: the stfuchdidg hg\ﬁr{g:]aglﬁxé‘kr e Mﬁﬁp&%gﬁer@@fi\ﬁm %esubﬂmteg%r%r% KL the

alteration, for exanple &ha- el eta- sheet strucCture; the
charge or hydrBYRYeY TFidEhAIR &38YIR8) ecul e at the target site; or the bulk of
t he si de chai M092Th@heviaits {ypidaliosndibivihe edime qualjsine bialbgic sctiditypedwid@dicdto pr oduce
the greatest ycha ' LGe- I, & LN which (a)
a hydrophilic reE‘ig urg{"rﬁe%%&sgg%ﬁq%{ru}aﬁﬁ?cgg%gﬁa?@eb%g{gﬁtvﬁ%gg%#sgr (or by) a
hydrophobi ¢ r &% BRifgted do godifylie pharacteristigy af, 16| C08 Aschesredt afiematiely) e or al anyl ;
(b) a cyst ei nearant paydleidasigned sush thettthe hidlagibalfactivity of thelpyoleln inalieredt her resi due; (c)
a1 esi due Naviggh aBnelyhe bf @RS baiftatth Pa GhiHePlde froflded wifline 66U Y1, OF

histidyl, is sybstituted for % 0%/%1 an el ectrone atlv? resi due, e.qg.
gl utanyl or a§'§%n‘"ﬁ’?ﬂ“‘?n Gomprises RPSINg R, MBS SHACSPRYPD LIESHD #T Y19SIVASPIEY) a resi due
havi ng a bul kyAltrinie the ralive, glycogylatipm gatlping lisa imteaded| for purpssaswbereia aneafior oyf one

not having a %Qﬁg%‘ﬂébf‘mor@cﬁm rite H&%@ies[f&:%@]n n-EﬁFe s%@tfehé]s_%ﬁa ;SoWB&;ﬁiﬁé,' y exhi bi t
the sane qualit t|v§ bi ol O%I ca aﬁ“ w.ég a{ng W, | | ebl ﬁ.llt t he same i mune
response as t FEYAAIPIPLPNEPT TE QVEosYIZion RGP Hgtae noLPEseat g e PalvP AFUECE| so  are
sel ected to nuwdlypeptidehe characteristics of the CD8 as needed. Alternatively,
the variant rpys)bRqdkeR icBNRSsRlGT sk B ook Pptides Map 8 Gdbmpishddtytatel t he ,
protein is al ttere . EO%SJ@ Olett?/?gg ﬂ{?\/@ovﬁi’l ent nodificatian o %Ppol ypepti de
I ncl uded wi t hitlf FHE° BAGBBVES Mef RETB Y R P O S1AMEle; he native
gl ycosyl at i on agditianeaf,ror shbsiitiéon Ryl gneegp mogreserine’ g threprinecresities trathe native _
gl ycosyl ati gnhsﬁé}ﬂeﬁdérﬂ&ﬁtpé_pﬁde! (R a?'ﬂ@d éﬁf}@fsylﬂ%ﬁ BRSE SThB QRfAb Acil @ec{tﬁBr’rblB masielt eg ing one
or nore carbo r | et.]es un Lve, seguence ptide,
andl or addi ng %ﬁ°@%%?pe%@erreedtt!;£%osw %tg‘ﬁrbglﬁo‘tleevgl‘ Parq&alﬁla@'?bé( "ﬁ%"%&%é@ﬁt Ip the
nati ve sequencgcodppthempelspaptiie at praseigeted dares sush thet cagpnscase gengteted thatwilles t o
pol ypepti des nmysidfint Greeeided shiRsladig, al teri ng ‘

[095]) Removal of carbohydrate moleties present on the polypeptide  may be.

accomplished by mutational substitution of codons encoding for amino acid residues that

serve as targets for glycosylation.

[096] Once isolated from its natural source, e.g., contained within a plasmid or other

vector or excised therefrom as a linear nucleic acid segment, the recombinant nucleic

acld can be further-used as a probe fo identify and isolate other nucleic acids. It can alse

be used as a "precursor’ nucleic acid to make modified or variant nucleic acids and

proteins. |t also can be incorporated into a vector or other delivery vehicle for ireating

farget cells as described herein.

Exprassion Vectors
[097] In the context of the present invention, any suitable expression vestor can be
used. A "vector’ Is a vehicle for gene transfer as that term is understood by those of skill
in the art. The expression vectors according to the invention include, but are not limited
to, plasmids, phages, viruses, liposomes, and the like. An expression vector according to
the invention preferably comprises additional sequences and mutations. (n particular, an
expression vector according to the invention comprises a nucleic acid comprising a
transgene encoding an immunomodulatory molecule, particularly @ CD8 o-chain, as
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the am no said sequence thereof. The alteration nmay be made, for exanple, by
the addition of, or substitution by, one or nore serine or threonine
residues to the native sequence pol ypeptide (for OIinked glycosylation

sites). Thewenwaesaes d sequence may optionally be al terﬁfir ”ﬁ Fhanges
at the DNA level, particularly by nutating the DNA encoding the ypepti de

at presel ect eddeﬁrﬂeﬁ%reﬁlucllﬂe Tnb@éic SR0R0ToRbRe GERSHA %.L.D%;m.mml., ...LJ.,ansl ate
into the desi re& am n

Renoval .of “car hoh i es present
on the pol ypep®Pae & 9 95%9 ¢ s&%"ﬁ%%p?ﬁ & (FSEPTHS, OrnSFPIRIPT bﬁﬁg{gb%t i on of
codons encodi mgmfeme.mqaabab’b‘ddeﬂé‘dhﬁuwfsltha'tmﬁs@m as targets for

gl ycosyl ati on, Uﬁﬂgﬁﬂgeﬁpﬁﬁo&i%%‘iﬂmﬁﬁoﬂmdm‘t&y rﬂ&éd&f n BEkbled to rﬁﬁ@m a Contained
within a plasm as a.linear nucleic

aci d segnent, %'é’ e?tgé’&[‘]?g’ %bélﬁlﬁw %?’8.5H‘a§38mgaf@§%°fﬁ@ ﬂ”(?p‘]fﬂi??esi@é’ad%{s a probe
to identi fy arfor expodssione obtmMRNA o peidustier: ioti proteirg and rforlevaustidpecfugtbet as a
" precursor ntmdcgé,ﬁcaagia@c{egpsﬁemke nodi fi ed or variant nucleic .acids and

proteins. an cor rate to a vector or_other delivery
vehi cl e for traljggsﬁ rc[lbte”f‘%rc’t)gl ‘g 8@%#&?&?{‘ 9y 1P v e%?ﬁr“@&%‘*"@n Vect or s
[097] In the cetombinant@fiencke! rﬂc@m trapiee Mectansh, suginyectors ¢an b gonskysteds si on

vect O(r]I ca? bg using S¥lndaky mar&arhmnd gé.ﬁn@edﬁﬁrmeﬁlsecﬁéertho@@nﬁwh kARt Qlledm that term
i s underst oo

S on_ve .
according to t‘ﬁyarf 3?'.’? Yor ”éﬁ'lr'#c‘i'"oas r\"f)""’u amc!egten%tre‘io ﬁ'rg?"gaé snpyyal VB‘fCi%{(i}m ds,
phages, Vvirusesn brerrrmsls@ﬁﬁie@mgafrr@l vepiers [in fbe. apﬂ(ﬁprbwp@ésﬂmsoﬁ'm}'éfdn gertidasc or di ng to
the Inventi on cmmgﬂ'isagahby;r modthimefScoadiiiotéinOdha Ibe PAYURE G Staa@ calfirad,i ons. | n

parti cul ar, %%&%%ﬁﬁénﬁy u%ég%r%ﬁer@ﬁr%wegtbg%ﬁege eﬁﬁtﬁn{]&éﬁ.@r& {Prpna?a%rﬂ%“ S€s a

nucl ei ¢ acrd co ory nol ecul e,
particularly a*areﬂedfasawm"s ét§esif29 WO 2004/ 083244 PCT/ US20041008574 def i ned

he(r]I ein. the R@i@]&n@ﬁpmpﬂﬁyeﬁﬁiﬁﬁn &emﬂewuﬂaesumewarrmwélyeﬁymmm% ‘5;@3”
codi ng or ot n ﬁ,@ﬂwﬁm c
sequence, ande\?:egﬁgb‘gu b ?IEEI%&]Q? or mgdﬂ)% ﬁr@%@ﬂ%&%tﬁﬁ%] A gene
encodi ng for &N iArATR r‘!i‘ﬁ’dffi’r &togyaorn %as%b"@ahpqv@dwweremdn @rhosty vj ral
vector or | nt cExprebsimutiosisl ificlsle,Ofut @resnot tiibkd eto, Padlendl Yspédies Wiihin Ghik gengat | C.

expr essi on VeCésQr‘ienchraO a&?ﬁﬁrpcs‘éﬁb%haﬁfsd%%%n% g'r% ﬁbsPJeu%@FnE' n, and for

eval uati on of Wi‘@ | ochem cal aracteristics. of the
product i on of BRHIg PaculowiahySiRmE (% 26 ARSCHEY B\ Hyckmy ?‘iahcﬁ 'H’Q"QW- @’c"é’nbl nant
adenovi ral vediessy, and@stablamsifoel ingecudy &) COST CH2Y,S38,00HO, drhba, IBEIKcamist r uct ed
Phose ski 11 co Tee i SiosBBf BBRL Go B AR T, MU b Bt B s
(e.g., reconbl(H?H?esba‘éﬁ‘famrtﬁe"(‘:?/%ﬂ?rﬂ?“s s t“%}ﬁ‘“'%a"%r%arﬁ%‘?a "’l!%t?'ﬁd""\?‘pr"al vectors
i n the appropririghoplugzinl, Thi &<, lnﬁcfmtellamr pihemanptoptidte nsect cells, are used to

produce high levels of recombinant proteins. The ordinary skilled artlsan is, of courss,

aware that the choice of expression host has ramifications for the type of peptide
produced. For instance, the glycosylation of peptides produced in yeast or mammalian
cells (e.g., COS-7 cells) will differ from that of peptides produced ir bacterial cells, such
as Escherichia coli.

[0101) In a preferred embodiment, the proteins are expressed in mammalian cells.
Mammalian expression systems are also known in the art, and include retroviral systems.
A mammalian promoter is any DNA sequence capable of binding mammallan RNA
polymerase and Initiating the downstream {3'} transcription of a ceding sequence for a
protein Into mRNA. A promoter will have a transcription initiating region, which is usually
placed proximai to the & end of the coding sequence, and a TATA box, using a located
25-30 hase pairs upstream of the transcription initiation sife. The TATA box is thought to
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conprising one or nore chinmeric coat proteins can be produced In standard
cell lines, e.g., those currently used for adenoviral vectors. These
resultant particles then can be targeted to specific cells, if desired.

[ 0100] Any wppomrapmeizai e expression vector (e.g., as descrj @ﬁﬁ | s et
aL, Cdoning Vectors: A Laboratory Mnual (El sevior, \}’ %ig@y(f%m\e

correspondi ng aubttmgmmgseq.%lbe off A" tﬁdeg]gla(?)(rfedcofr@& PJOQ‘JﬁJal..%ﬂ,..Of a

r econbi nant peﬁ$|de 0 rotejn in’ a osts i ncl ude,

essl on
but are not e "f"ba' %‘é’EFlQr‘ﬂ"éﬂp“?ﬂ'@mt%'F'ﬂ?% (ecnﬁ%"ﬂeer'\%'?e& ) terde@ler i chi a,
Baci | | us, Pseuldcatadivithin 18aioi200 sk aairsropsivearh iobthe DATA bog.edb upatredm preinbtersy st ens,

i ncl udi ng bac Uéléﬁﬂ(énf @ételﬁ%‘ég ‘ﬁﬁésra‘aeatgvhich etﬁinéiﬁpﬁiﬁﬁ 'isbﬁiqatg:y and G3HOMEt 3 eaﬁ\Er
Bi o/ Technol ogy I nes, .such

N Ccos- 7,
C127, 3T3, rie N@'I‘f’& Q&(@aﬁﬁ% “sf’ hae°’ PF’R‘EQEM%@&& 25 L"S? pphgters rfg’ﬁ’ expr essi on
system for pr evpammailgn irdl meﬁcsif]ﬁﬁ deeliralsgengspasp pitadcighlyaaxpressdil #pd hayetahe
| nvention is tReadteitheyél ERammSMcRES the BVEY sdnf Pober, @lolse MdnmmdioRmbisi a nl, I n

5814 | nsect CGll bre Bbmak Sln PR RUGdl Fondla ot Shby ik rofipBake, (P O0ue

hi gh | evel s of ‘reco nant san is,
cour se, amaret?ﬁMVPFﬁ@wéh0|ce of expresS|on host has ramifications for t he

type of pepti dp107rQpicunstransthption t@iraticheand bihadEHyblan S¥dudhded FoctdnizBERL | des

produced i1 ¥eRghm b IAITRI:ion Sl ol o ikt kb dod bl ol T o7 1 rom

t hat of peptides produ 'a coll.
[0101] In a prleeether wih bapoaPeesRmentshianking cedngsequsacee The derminus of tiganmal i an
celI's. . Mammal inatoreenfiAas Dined by it spamiicpoe-transkionsiaragh and Ryadenyiatioand | ncl ude

retroviral SYSESHD ﬁd@m Pr=Vel ydj}&{é R BREE .S bIe of

bi ndi ng mamal Fan B?\IR po ymgr aseﬁgﬁgﬁﬁ%&eﬁm > r%mj\'(l'rl/hstream 3")
transcription BfM&4%di ng sequence for a protein into mRNA. A pronoter will
have a transcr {0103]jdme inrettodsasfi ifgduicng i eadena inadieid sidlistoahdrmaligi s daspr oxi mal to

the 5 end of {feaanl Hug 8RN KhmndR thelart AWV W 1 ndylBPgLR]  25- 30

base pairs upstream ranscrlleéﬁl on Initration sit TATA box is
thought to 23'SAEIIEH LR Sentrapren d@ﬂ?fm‘sfﬂ""“'alP’@Eﬂhaﬁl\ﬁ"'%@?ﬁerase It to
begi n KNA synnesdjbenatmetiatedoiransfettios. petopladt fusianiaastaporapon) nartle infetioh| al so

contain an upsaﬁcganbmgﬁm BllyrSERE) il IRBI3ABE 8ha a%.learmé?&ia.ecn&m'ufé%w | ocat ed

within 100 to se pal rs upstream of the TATA box, An upstream prormt er
el enent deterrﬁ"ﬁé‘g ®he rate at which transcription’is initiated and can act
in either ori EM04tThe proted mayaaispibe uade asrsisicsproteinaing taohniquesiedlidnevrar e t he

pronoters fromy tr{@dm%h@ﬁ'br\éke[n%\e &6@%n rﬁéy%‘?nédb‘és ¥'ﬁfsﬁah pﬂ:‘i‘é]ﬁ% irdfe8se0f t €N
hi ghly expressed and ude t he Sv40

early pronoter® f?ﬁﬂ@emﬁﬂeﬂpﬁ?rﬁa%’ﬁﬁ‘&r"r E’W‘P'Eré"“%‘rﬂe B’P@Wiﬁ %Pe"h h’ﬁBVﬁ °us maj or
| at e pronoter, aqiﬁeaﬂmgﬁemppteﬁmﬂ bﬂ@kﬁwwmm@quh@f@ﬁmﬂm er. [0102]

Typical Iy, trages)imRtibRe 668 HePrlidiPIB p@Mel & BotRE SRty bhds8bn. SRELRNGRS

recogni zed by be isolated or purtified in a variety of ways known to those skilled in the art depending on
what other components are present in the sample. Standard purification methods include
electrophoretic, molecular, immunological and chromatographic techniques, including jon
exchange, hydrophobic, affinity, and reverse-phase HPLC chromatography, and
chromatofocusing. For example, the CD8 protein may be purified using a standard anti-
CD8 antibedy column. Ultrafiltration and diafiliration techniques, in conjunction with
protein concentration, are also useful. For general guidance in suitable purification
technigues, see Scopes, R., Protein Purification, Springer-Verlag, NY (1982). The
degree of purification necessary will vary depending on the use of the CD8 proiein. In
some instances no purification will be necessary. in some instances CD8 expression is
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manmal i an cells are regulatory regions located 3' to the translation. stop
codon and thus, together with the pronoter elenents, flank the coding
sequence. The 3' terminus of the mature mMRNA is formed by site-specific

post - t r anslve¢ kedaess2ed eavage and pol yadenyl ation.  Exanplgs ,@ # ription
term nator and pol yadenlytlort signals include those derive or m SV40.

01031 The metaggisa G, hotdaf diloB 0P XRHRROHP oSy blioAf bk WlhofaE™! | an

hosts, as as ot vary with
the host cell fHaggpencepebyfilyomsernce Atiyaled Lelidyting4rAGRdi at ed t r ansf ecti on,

cal ci um phospHates] pueei @rit atdeoules erpadingbCRies weltlas bedniceknsidendieas,

prot opl ast fusjsffq e efidr 8 bdid menesu[agaénahmreacedmcuem sa&ﬁ\aﬁle%ayon of the

polynucleotld cro | 0 into
nucl ei . [0104T 1‘%‘!@3‘5?‘{)?’]81 ??ﬁ‘?rﬁff"é?@% ha "?Fﬁ&fe" §ysat t’ﬂ?wﬂraB‘f Eﬁ”{‘]{‘e'yu& ng
t echni ques weldmployesiimthe iarl, whiagindhretcontadtingsmayfbe ex Gmanmi wWo. the protein may be

made as a fusi[@fomVeb Sitiknhan! Sy SR Rne sﬁbpersaaﬁéa%e b 6y urgasons. - For
exanpl e, when the eic acid gﬁco I Ng the

oot oy b FIeReia ot San g dedreB o) PP SESKRte SPORORIY SB8as. [ 0105)

To test for Cl2Bpredsing ther desiesdrprdiein gruRNAfanda rarker gavieadueld anf-paactosidgsees-Si on.

Pr pt erns nay ggﬁctbﬁt%géﬂe»%%s%n |RU¢£II§ V\Le@lgd Mﬂ'lh e%@ﬁ‘ds%ﬁfaiﬂ;g M@F—éaimgi\e%et o those
art er conp

skilled in the onent present in the

sanpl e. St andZege @GT‘-PW E%i‘tqed'ﬁteﬁ%"[ FEAY 3559 "pdE aﬁ%l"“@@@r%ﬁb‘%‘éﬁ?"& higol ecul ar,

i mmunol ogi cal reovedurdprovidescgquivk land effidEnhariatysie sf, celt Battyud ittrrgredombinarg xinisange,

hydr ophobi c, aa‘nﬁl Bie ééepre@% %ﬁafsn.ﬁ,ﬁeneh@aeeahif’t& -&mrﬁégmapaai ¥id GHd.

chr omat of ocusi n Fo E@ he CD3 prote| n may be purified uSing a
standard anti - flo ’Ht’q % col urm Utrafiltration and diafiltration

t echni ques, i rf0tE8hjUsing the ouclald delis ofiieqyesent inventiorewicheentagie 2 pactaln, abaretyusef ul . For
general gui daereexﬂerssﬁsH'Je@th'secaF?LHe' Md&at Tr%n Fe%&éhn{rél’:é?ssmﬁ%@ eﬁq&%ﬁ R,

Protein Purification, ra\% &9 g E%}?q ree
purification rERUERIRG, Eyfraghpm '3?'y"°ﬂ%rb héﬁq?@s ’5'?1 @g'ﬁt?e'”tha fﬁbgme ‘protein. In
some i nst ancesGeneralyuthiets exptasgen vackls liviide bassriplional andrtraggiational regtilateges  CDB

expression is nu&élcm Mﬂﬁ%&%th?ﬁﬂé&&%@%éd&%%ﬂpm@@t ﬁﬁatté‘r% ‘eshrbine cel |

surface, for exa ndi n aet earon Vi a scence or
by Fl uorescencs qlf& vrg%resg‘) E‘g‘PPecé?) T3 W&%ﬁ@éﬁhe YRR ° fﬁﬂc?l’eé?béﬁ'ﬁ@. d nol ecul es
encodi ng CD8 a°§d'0®$qql@§e Brapatigdardiodt omanism. nbieceniiobsequracestbal afersykablei t her t he
codi ng or non-feqRdkafoted, for Bhnple, iAclided provier betioAdly dn BdratsHdbdierdyandlae cont act ed

wth cells of Bch’ihe s SUAIAE bte 3o MENFLR BTGl BRANEsgOUL | el Y

enpl oyed in the ¢ontacti I'ng nma orrn vivo.
[0107] Viral a"d&"%ﬁﬁ%?ﬂhaméﬁtry and gene expressi on can be eval uat ed

initially by' [009)iuciéibaciddetsevdblydihkedegielt i€ pdediintd B unbtivaalird@ifishipof | nt er est
L pererate 2 i RAR ARl YUd duenBE WP GRhAE, ONIFroF S Blekeilirdd 8 RlAiof” R4 and

mar ker gene, such 9
leader is operab y linked to DNA for a polypeptide if it Is expressed as a preprotein that

participates in the secretion of the polypeptide; a promoter or enhancer is operably linked
fo a coding sequence if It affects the transcription of the sequence; or a ribésome binding
site is operably linked to a coding seguence if it is positioned so as to facilitate
translation. As another example, operably linked refers to DNA sequences linked so as
to be contiguous, and, in the case of a secretory leader, contiguous and in reading
phase. However, enhancers do not have o be configuous, Linking is accomplished by
ligation at convenlent restriction sites. If such sites do not exist, the synthetic
oligonuclectide 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 fo express the CDB8; for example, human franscriptional and
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gal act osl dase expression in cells infected with adenovirus containing the

p- gal act osl dase gene (Ad-LacZ) can be detected as early as two hours after
adding Ad-Gut to cells. This procedure provides a quick and efficient

anal ysi s ofw@8edosogylid y of the reconbinant virus and ge o0 and is
I mpl enented readily by an artisan of ordinary skill usi % con@@ﬁ%ﬁggna
techni ques. [01081 Using the nucleic acids of the present invention which

encode a prot eniaﬁslatualavegdla@ctrynucefc abiy Béq@é’rﬁaésﬂlﬁe Mereratly Bsed aﬂaxbuesmaena .Frhe
expr essi on Ve%r%r?c R}%roﬁé fnv[)‘e% of E,;f? ropiiat Sﬁkks‘f&tv’e nEI .ﬁﬁﬂé feﬁ@ vectors

or vectors which i1n e ra % Se’ expressmn
vectors | ncl ucfeqqevcaﬁgre#nwﬂrbthaﬁﬂfawaf% $rRFeliIBnal regul at ory nucleic acid

operably |'i nkqot1opint féneray Ghe itGnsaitinae R dargatiota ritudiof aequa%es iy m " control
sequences” fef@rua Ogut% Rét A IHidG € fb?o%%?e?a{egueik&fs, tr{ﬂ&%o Ry OleOf an

oper abl y i nke uence I'h or an é e contr ol
sequences t hatlregscdptieig Fta%laéd SPBPe%PmrfR}‘E‘ﬁ'%'Q“a' plait a@@(&'ﬁblséfiuei‘Q‘?BIﬂ!iﬁe a
promot er, opt ieaiEbdr Br aufivatp eécbizes. Sie g peurtred cratvdim@nt, he PRNRIRE sequeades g site.

Eukar yot lc cel Aﬁggééf}ﬁﬂ&%d &:h%blzs?art%&)ﬁ&tasbﬁtﬁnfém yadenyl ation signals,

and enhancers. I nked" when it is placed
into a functi dAEN] Pemater é?f’é‘?ﬂcss ewoﬁmelﬁﬁbmetmvmeq ipyeibiec pramefergucliee.  For
exanpl e, DNA fofimofersdmeys 66| GRHRE AatiraliyS&EurarigOfrymotére afl B¥bribtl prodipiibhybriii nked to

DNA for a pol ypep) %sdﬁnihif cdnfbmbseleﬁféﬁdié ‘SPrﬁ&chéﬁ oﬁ’a &Erﬁ&ér%r lalSo ket in @1 L1 CI pates

In the secretion o ehhancer i's’ oper abl y
linked to a G@HA™ @reé’éﬂ'ﬂleﬁﬁ%f"?qe“q“?"e%w? ect s the transcrl ption of the
sequence; or J0112posaditio)i theliemgessh tvectdrsmap conpbbey adiditioks Cbldn@nte. cEsli Ng

sequence i f 'té+rztef)ﬁr§'e§q’gé§%€v§:%rﬁéy Bﬁif@o%ﬁnl:éu ieh%ﬁﬂ%' ﬁ&&ilgd‘lt to%ﬁ a”Ot her

exanpl e, opera I nk
conti guous, arfeintaingd inwo omapisms. for %@W%mea@&ﬁﬂnseﬁﬁﬂfslfﬂlﬁﬂ?s@ﬂd | n
readi ng phaseand ifoseroesryotie rbstrferecicning Gand @inplification. t Gusthernwos t forgintegratingLi nki ng i s

acconpl i shed %reésfoﬁ ko th@hx:ﬁ&@iﬁﬁ{&;ﬁ%onﬂéﬁ? grléagttdng Qeq%r‘ic@ %ﬁmelégo%)ts h sites do

not exist, the s etic onuc aptors or ers are used I.n
accor dance wi tif g‘l?ﬁ\?@h??’ﬁﬂﬁl a'%r B{Efﬂaee twa '\‘HE°"E9P'ér°‘n§?fWPT?F? (’}Wﬁ gl the
transl ati onal emwgasioabmyucnuﬁieentegramg sleolur imay be dieciatl ko/a beecifipjocuwspr that e . t o the

host cell useg, % 8 atJl%FnoEéo%gBéq%enoBWIJsiB@ﬁﬁﬁé {iol. Onal. and
25 WO 2004108 Us2 ansl Eltl .regul atory nucleic-acid

324
sequences are%Fﬁ?@?@b‘P@Q@@gde ﬂﬁk’f gw"t'ﬁ |n human cel |'s. Nuner ous
types of appr d@tidhine ferther eslzidimenty the exprassioravectostayt calibie arselgetatie marker sequences

ranscr pti onde ‘ﬁfﬁﬁ?f‘ﬁér]%ﬁmi?ﬁﬁé“"”@*d P o o e tre b GBAER e but are
not |imted tée%r‘aﬂ% e?ryg'gkfh%'ﬁ’é{a‘? E"g%fbosomal bi ndi ng sites,

transcri pti ong011] Breferablydthe varor senieinedar, such assi atehmitallve&braart adand St op
sequences, an%sso@igtg@'@&ﬁrvea& §Cetpbs vBdlor S U RBGRS!- vekidr, BrRh§ lofbfsCRog MO Ment

the regul atory se ces
g >;3rr-3fer Cl)ly the viral vector is an adenoviral vector. An adenoviral vector-can be derived

from any adenovirus, An "adenovirus" is any virus of the family Adenoviridas, and
deslrably Is of the genus Mastadenovirus (e.g., mammalian adenoviruses) or
Aviadenovirus (e.g., avian adenoviruses). The adenovirus is of any serotype. Adenoviral
stocks that can be employed as a sourca of adenovirus can be amplified from the
adenoviral serotypes 1 through 47, which are currently available from the American Type
Culture Collection (ATCC, Rockville, Md.), or from 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), subgfoup 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
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I nclude a pronoter and transcriptional start and stop sequences. [0111]
Pronot er sequences encode either constitutive or inducible pronoters. The
pronoters may be either naturally occurring pronoters or hybrid pronoters.

Hybrid prapgbsaesshi ch conbine el ements of nore than gp& are
al so known in the art, and are useful in the present mverﬁ'?srzg&%%&l In

addition, the expression vector nmay conprise additional elenents. For
exanpl e, the epgbi@msinandeen,Ofr 4R )btHRAYEnbWEl erdbipb.C AbrbiRblf YoWewss, arf hus
allowing It to dlgl?ovinﬁells n} %'rcﬁ%gs h(';b 5rv§0095rlrw aﬁ g&%novil%ﬁosxp?lggl c%at protémsmml | an or

I nsect cells for exp cl'onrng and
anpl i fication. €@y P?"r‘i‘é‘rhﬁ'ﬁ? @exc-p (ﬂ“d’P’rﬂb@'b?fé'iei ﬁﬁ@e 5@'52‘!999&5’}"8%" \?kgepl@fegably{ he
expr essi on vecdnelor momdicaat phteinks chreThimeni indieciessecier Hamplb and dibortagart bhe host

cell genome, ag?vegrcgg EEF %nBE‘Parﬁ‘&h@RLr@%@? sequences whi ch flank the

expre55|on construct e'1nte ratlng may be directed to a specific
locus in the &%) Atbgugh ke e dedtarnwhighnis P&?S?IF%?'F FdenoyghwedRiota® Bequence for
i ncl usi on in tregicatidtt@mpetent, platerablyy tHe Vil feator Isntmigatian-tsfigien @F tondiioralye wel |

known i n the Bleolofiditbnd Mt diidHe HORGLIGALY 1o eGP L S3brihal/ eCL 0T TRY

contain a selec e mar cP; Pdciton o t ransforned host
cel I's. Sel ect iRty SABRrsaS é geapme Wf'&\ﬁﬁ lgapf onenyodification fbpt\{pndersythe g t h t he
host cel | usedeplcaibi-dificentefTee abdification iethe eict ganoms inaludess it is wetdimiied tosuch as an

adenovi ral  veokdbien §f1a HAAREneR LG 6s A LogBA! RBrerBli BP3 At of o 2

retroviral vector, anon Vi ral or is an

adenow r al vec?eg?’e"t'Aﬁpiﬁ%gﬁBt\ﬁ? Nvé‘??f"SPt 81' '"Y)‘E’”ﬁ’@%‘/ °(/8(P%W B aﬁ;ep Adenovi r us.
"adenovi r ussegingnt zaly bay pg EIBGHGEI'S ont gudiegtide] oy ag\dkegeasi 36i kilekmse pavd, Leddwi rably |s

Of the genus LARgRLE rof-’tﬁe ﬁ&n&ﬂrat QW&@@QI]@Q&%VQ WHRISR heThaxinfi] @adenovi rus

(e.g., avian adenovirus virus i1s of any serotype. Adenoviral
stocks that cafnyBttass @y@ﬁcka%e%g%sﬂﬂ%%@vi@f Meenovi rus can be anplified from

the adenovi ralMt@arefngsnddiﬁcd’erUcheMTal invpartidulan adenowralr gembing inaudd, frabl e from

the American Tyafon W &H&[ﬁalﬁﬂhﬁa@?&nh&@ th@%T&EerlﬁélﬁKHédcieﬁt th/hsdrtiorC8F af r om any
ot her serotype of adenoyi r aval l abl e from an rce.

i nstance, an a0t rﬁ?@dg‘ﬂn%beanopnyﬂwwﬁtﬂr%m?'@c as @8'?98'[ t}%@g afﬁ 18 . and
31), subgroup ®ditienaly and pesfemblypetdeast ondiransgene aabodlwvr Dihera@agiic ragietul8 51)

SUb% OUESC (1 g Igteﬁest.sﬂrv@ﬁéﬂa@&n 2k an%ue&v.narr@ls&arefeébl garpy@alamﬁ@gr&e ieSE otS/pes 8,

(serotype 4). lSEBGebHE: sz a@@°\2@bﬂ%§§fﬁ%eﬂfémﬁﬁmwgﬁfﬁi’ &rol Jpes 40
and 41), or anWOS@Pﬁ%Plaﬁﬂ%ﬁhﬂﬂPPwtheéEWbtype Preferably, however,

adenovirus is @118 @rﬂf@@ﬁa@adeﬁoﬁél v@r:.tor[eﬁﬁ'hd’uF%g{S wep%htl@‘d@'ﬂ@éﬁt raH’a?loﬂ@frp“ S€s
coat proteins base

9.
serot ype. - HoweEE e B BT L BTpres SE: PRt Eerciin i, iRushiS B8N e
chineric, in tdesome s ,asfap pdengdmisencoms) prampiv dapsids (ig. ;!Fa\rmldkﬁ\"ral aghameen coat
protein. can bg idckifdNor BOddgrRbed RIgQtoy PRysical or chemical means). Preferably, the viral

vector comprises complete capsids, i.e., as a means of carrying the iransgene encoding
for the immunomodulatory molecule and, optionally and preferably, at least one
transgene enceding an inhibiting means. Alternatively, preferably, the frarisgenes may be
carried into a cell on the outslde of the adenoviral capsid.

[0118] To the extent that it is preferable or desirable to target a virus, such as an
adenovirus, to a particular cell, the virus can be employed essentially as an
endesomolytic agent 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 as fransferrin gCotteh et al., PNAS (USA), 89, 6094-6098 (1992); and Curiel
et al., PNAS {USA), 88, 8850-8854 (1891)). If has been demonstrated that coupling of the
transferrin-polylysina/DNA complex and adenovirus {¢.g., by means of an adenovirus-
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[0116] Al though the viral vector, which is preferably an adenoviral vector,
can be replication-conpetent, preferably, the viral vector is
replication-deficient or conditionally replication-deficient. For exanple,
the viral wgehedophysh is preferably an adenoviral vect rises a
genonme with at |east one nodification that renders the V?(?Hgszoo 7008574
replication-deficient The nodification to the viral genone incl udes, but S

pg; r Ir g?gte ﬁg n: ch?edgcﬁérﬁﬁd@rhlfﬁftraﬁ?g%m%%W a biamitré.ﬂt&iaunqiﬁdee) Q?l‘.@taﬁt%wm
i ntroduction 0?"“2{‘%"?5@!\5 E&vﬂhﬁbﬁﬁe@? %@%@%)'%ﬁﬁﬂ?@%w as one

nucl eotide or [419)ategeatinely, 36e &incobdsicogaioteins, suchess, the duenovigd fiben)cemed e si ze of

the adenoviral m&%@rm,exﬁﬁp[e?atﬂerb,qh@sp%ranawfaequmﬁer4.%ah@ﬁ, mwngee amount
rre

that can be packaged in

o 11 cat i ons PEPER tApaps e ClF ird e el bRy ch SERIE L g, 1
addition to a enecind hwlgl specificiyafor Werﬁbl?é.r@dttﬂﬁeomﬁr ﬁ%ha\f@plspws%w-ajm‘lh cient, the
i nsertion of asurrﬁdeala&@tbﬂe(mmc:ﬁtdmmnélgfteﬁtnaﬂpraamoamdmd)aémmnmeeam e as

defined herein aﬁ'@f%{bé‘ {iWai aet o qg'g?tR g,ﬁgﬁog@gt eﬂ\la astDeQ\p transgene

encoding for a I Iec ul
adenovi rus, al Besopbieant Aptibpgiess’afipsh dlog 336d i Im teth cages, the tlEPicai ﬁi’effoe“ Flil‘@ai | on of

viral, such asreag@nmiéhbins 2@ aDoge, ERNEANESRICHES &h AERDTUSSEMIPREA% Such as
t hose of a plag ﬁgﬁwm&%ﬁmpém&ny& hife, [0117] In terms of an adenoviral

vector (particula I CI ént adenovi r al vectorz‘a such a
vector can conﬁ?ﬂ?ﬁjéﬁ@'ﬂ%‘ﬁ@y' eclorgptingtelementp whiefsis cppable of binding eheaically toia al
genone, - such assiea®d aslan@y tandde @aylaaT® b fitst meIsaIsYof Gammi ity bindihg, pair Bndvhi ch a

viral genome cﬁ]ulsi’e‘féﬁhﬂga h&‘i cbl?(l“éﬁ%t@rﬂ&gnal ?aignvapg%aiﬁfﬁyr@e&éﬂap d'-;ﬁé]em cal

means). Prefera ., as a
neans of carrylh§y atsﬁ‘éef’?'%(%d% %@%?@WBW*H&B PH%HMY 8'!‘@1?%/ nol ecul e
and, optional | pairazanl bp aehieisiaiel lo thathobteal; twhergie the seaorrig@slecuRIis 64habig obin

I nhi bi ti ng Weagb%ﬁrcélg 3%%&&@{{&%0&& d SicRilaYine L8 dEIf vgqqgifa@wﬁégeexfa”i ed

into a cell on't ts enOV|ra apsi ent
that it is pretf’%?eéﬂﬁe@“ﬂ\'yp&em rable to target a vi rus such as-an
adenovi rus, to[0d2f]a¥dny thd asme dihds, sinke meihbdss(e(ganelhmmbmmsdsfmmt ially as

an_endosonol y nfiodBP i inkR iahﬁab%%q&s, siebiBh o) b, gnﬂbﬁﬁ%lgﬂ \ which

contains a mar ene an S exe condense y Sl ne .

covalently Ii n‘Rfed'"‘i’ rojectiigs, | "‘ﬁi‘kf?g?'hg""thl i 518% pRgsede-INAL PHTE tten at
al ., PNAS (USAnicroBBction) $0 agailsie® 8P Jransianidg Gusese plasraits, and ph@sﬁﬁ ifeUSA) , 88,

8850- 8854 (199 of thelr nDdsic %ﬁhﬁ%q% RNREA DA VE&&EIMHQ& ah c5rrhﬂse

Ao ) G P WO AR R AT MR by P B0k, wi t h

t ransgl ut am nada#nceofamvwvalomlmtdl nl streptavidin bridge) substantially

enhances geneagoriﬁﬂ]sglrﬁfarlyﬁ \Qﬁ%ﬁiﬁos&ﬁesaéMt cBh\‘%\%ry(ﬂ;JSrﬁém @t c&%énb%gé 41992)).

ggéﬁ(ﬂn 'rb\lalt e][ In b\@'f;lva rg:glse Ilposomes wut¥| oonslituhve nucle'p ¢ ECIdSe Ier?o%dlng MG ooa?protem

Such liposomes are commercially available, for instance, from Llife Technologies,
Bethesda, Md., and can be used according to the recommendation of thé manufacturer.
Moreover, a liposome can be used lo effect gene delivery and liposomes having
increased tranfer capacity and/or reduced foxicity in vivo can be used. The soluble
chimeric coat protein (as produced using methods described herein) can be added to the
liposomes either after the liposomes are prepared according fo the manufacturer's
instructions, or during the preparation of the liposomes. .

[0123] The vectors according to the invention are not limited to those that can be
employed in the method of the invention, but alse Inciude intermediary-type vectors (e.g.,
“transfer vectors™) that can be employed in the construction of gene transfer vectors.
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nodi fied, for exanple, either by Incorporation of sequences for a ligand to
a ceII-surface receptor or sequences that allow binding to a bl specific
antibody (i.e., a nolecule with one and having specificity for the fiber,

and the ot heo euadsrayvi ng specificity for a cell- surfac?,(;ﬁﬁ f“’ %
I nternational patent application no. WO 95/26412 (the appl'i’cation) and

Wat kins at al., "Targeting Adenovirus-Mdi ated Gene Delivery with
Reconbi nant Arf0124p dhe 8f the platired Method836)in vive d&iitdri oL eeas motdRuclslt picidal

fiberlcell-surfagfees 'En%i%%%rusé ?a‘?}ra@%bﬁgﬁxp%sﬁ?mﬁfa?a/{u%quvw@s'&?%%ﬁ:bv' rus, such

as an adenOV|rus IS re surrace rece means of

I'ts fiber. [01’2‘5? I8 jmeapt i inelyes Wﬁﬁﬁsﬁ?c&e@ﬂtﬁ'@'"%ﬁmws Safu? ?“?C‘E'éfpabl e of
bi ndi ng speci fie (Flsippott packagigedf ¢hetooktraet lahd {by eexpsaa baelymciogide that imsa f i r st

mol ecul e of abeérg.fh@&memn Mal%bdlg'of‘ﬁwt@a%béor%ﬁtguonaémol?ﬂséttﬂ rhé}tafahost cell
(PCT internatio

pat tion no. a gene
del i very vehi (f’f"ésef‘?@t?ﬂ'? 35'5)'%3@%3 B°tﬁ?ﬂ“@%tﬂ‘f H‘G@P"%Hﬁfé’"ﬁlbaﬁy 'F'FEH’I ty binding
pair can be adMa$] Ivereapredsipnt eetohominprises |3 galaticadly nergineerede domd of ranl ecule is
ggpﬁsgreyofv ehls%a&{ot.+u§%bmeagerafi«hasentesh &&aﬁazétﬂoﬁ ﬁauamblﬁ.etm kbsngJi'zJoblﬁéAl 2 23 gene
some |ines, h?@ ?i@["ﬁd’%és f@’wﬁ SUbsé%EPﬁﬂ'EBFEi’?scﬂi deﬁ"?ﬁ%&?'&% Wé”}’
conj ugati on ofsequenqsaruertpe?l Kri@riniigys gndoHgnvitza N2k du icomrast( i geljovirusf tet i on,
nmenbrane f usi QRencWf® infedtionOdf hbdt GBIRMI0EY Rt irédule h chidifodéMadl lw@é@;réﬂbrt BecG@eCi UM

phospat e- DNA preCI ibm\?@srﬁéllaa?e IE'IgHgLi m%i eén%gr wﬂﬁ%uapcﬁ?n Ir%elgt}toxtc Vﬁfsl abl e for

transferring vi rrl?gle el t 'nucl eic
aci d sequencegdgnovigises W“@W'ﬂy\ﬁféble and/wea?m%ieﬁﬁrqnawgm bagrpeebiigleciese  RNA or
DNA, I'n the absergendle aApificatns QRlsmivad cBri Misttivitiually 4k Bpifsiacapedgpdiedsei n, and in

the absence %ff th%f?\‘,elie#}&g |3&8§ éotfﬁlj gdap%%%ﬁ%ﬁlﬂoﬁs ﬁgr@‘w Ye hnftédqgr@r J°|rmasorres

effect cell ent an ‘conpri se
| i posones, Wi t I'?e%’?@ﬁ%thaﬁﬂ?th/"ésH'fEfE'lyéis%asﬁl',‘th@ar@ncod| ng the coat protein. Such

| i posones ar e [TRE[RAsHodul 16 padaldripblitebie hlse b e Genstel vt bdchige dABNNOI Ogi es,

Bet hesda, M1 dBsbiCRahe H58% RERRIHTAgh Sl Nood Epg%pgﬁng@s'a% iy Lhe

manuf act urer. ene l'ivery and
|i posomes havileptivity nBaths geds pf t“'lea‘i'fﬁleqe“@'%ﬁp%?a{“ymﬂﬁﬁg B?serpétﬂ t'89€Ri ty in vivo
can be used. TiTBs)swhictbare cis Glaimonts necessaatiorpiratDMATeglieatiop eapetieding.sTheg et hods

described her %W(E?Qﬂ?i g (l?}ﬁ’%%ﬁs Iaf‘?het&éﬁomé éoﬂ@ﬁ%%n%nﬂah&ﬁ 1oﬁ‘§Jﬁ|Erthatt g:% Il posones

are prepared accor f% facturer I nstruct ons urlng t he
(013

preparation of "fdﬁ%bﬁ SRt viral B%éﬂp"‘ﬁ'@ @@c?bﬁ"’%é’%@ﬂ‘ﬁrfﬁbl B"CP‘FFé i nvention
are not |init edbtdins eérossbid Patheceguidian ofarapscogtied of the tvine gemdrecahdcf fetvhe

vectors"). t hat e Brol Sl il BERS Hgtn R oy B2 Mefin B smtresd ?fZPvaiét or s.
28 WO 202)4/ 0a e P ng'&g%/fﬁ?ﬂﬁ% ﬁﬁ[“ﬁf‘? ns gigdn ‘I’E’dﬂ‘ﬁBﬂgF"é’Fﬁ ®ret hods f or
in vivo del i vaeye epregsien and haglreell shutofiiRenann#P90). The products of the late genes

including the majority of the viral capsid proteins, are expressed only after significant

processing of & single primary franscript 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 §'-tripartite leader {TPL) sequence

which makes them preferred mRNA's for transiation.

[0127] In a current system, recombinant adenovirus is generated from homologous

recombination between shutlle vector and provirus vector. Due to. the possible

recombination between two proviral vectors, wild-type adenovirus may be generated from

thie process. Therefors, it is critical to isolate a single clone of virus from an individuaj

plaque and examine its genomic structure.
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sequences invol ves the use of an adenovirus expression vector. "Adenovirus
expression vector Is neant to include those constructs containing
adenovirus sequences sufficient to (a) support packagi ng of the construct
and (b) to wepommssas pol ynucl eotide that has been cl O”eldcf/ﬂ?{o%dﬁsé-;” a sense
or antisense orientation. O course, in the context of an

construct, expression does not require that the gene product be synthesized.
[0125] The ex[0t2s} Gemeratientaod popagationsefthenadpeoidrtis eeidry weelyiane explipdtichor m of an

adenovi rus. K%ﬁ&eﬁﬂ%pe% Jnhaeum&l@eﬁmpsr 19RR 2R hhAR Qéenaﬁ.%eeya ged 36 Kb,

| i near, double- stran ?[%‘%)%AI t‘lﬁ’@ ouE hetltutlon 1% pleces of
adenovi ral DNAPHPHRESY @ ﬁ@%‘?mﬁﬁ hogh-ohqudhuneet 3hnl280, AR lr\glorvm tz,
1992). I n contcapssity foroaboett2 extra KB of DNAq €ombltksinwithithecdppionimatetyisdnkBodf DNAst  cel s
doels no{ r esultgat 'is”reﬁlEéeQHE%@[Fﬁ' £ Eﬂdtew ?etbbﬁ%ﬂ uﬁeﬁﬁ&fﬁtﬁn cad Odf'tﬁe't'@l!:ungglA can
replicate in a hou XICI so,

adenovi r uses aﬂ%‘"@f"?d%ﬂf r S? |°% 80, h%gﬁn%n'be tﬁ%wg qﬂb of HefpgR nﬁ‘ﬁrte has been
detected aft émaneﬁﬁ%ecpfsmwedeama itat ganpoe remaine bt rvaeiordapkbions %'ttitis ertual ly all
epi thel i al celshéicd @ 9eitdiberns cytaddxiciy) Riss, tHeebdicativrtdeficisicprthe Hiielettl vin@denovi r al

i nfection appqsa,p,;bmg@ ,?%-LHM:?%% %(g’&f?a'&génegx r&sﬁr‘?ﬁ‘;&ebeg @:Qeraﬁsd it He'©

respiratory diseas s y sui tabl e
for use as a dufRRtY Fvalpbleypciarepl ”H@E‘lﬁ'ﬂ%“é’fmedl°f'§MO'M "S?"z@?%enoma ease of
mani pul ati on, (129N Helpéregel livds theay thadged @6 lhumhagsds sl d8irgian emtiRMikci vity. Both

ends of the. Vil QRHEAR ANadRicOf: B8 Al chBNBHL ﬁgseacg@tﬁgt 2 L)

The . " early (Epritapligl fels é‘"?"ﬂ?“v?'éd'i'%ﬁ?@eb‘feuﬁ ey bﬁeﬁ"ﬁ?ﬂ%d rshihaicels of pthelr ent
transcri pti on maniniaiart dpadiescthat areCevthishe fdd yurhdneadensviads. Biich\ceisahclut®ld.g.epl i cati on.

The El region of AidndinEl m&)mﬂ}&ﬁﬂﬁél obt H-é;ﬁnblrb? eﬁlfﬁélﬁp&ﬁ%,%gtafeﬁ’%ﬁ?ar genes.

regul ation of transcrlr%zl on ew ce
The expr essi onfteurrentepigismedhginsicell ineds893nd E2B) results in the synthesis of
t he proteins f[0t30§ ReahtiyDREcheegpbi (1885} distloscthimpreved mathets er aitueing Zoacklised | n DNA

repli Cation, |k Groodgify SRGARS! MA@ EmBP Sl lcbi SeeRl fard GRUAN 1990): The

products of the late genes or capsid.
proteins, are '@E‘ﬂ?"@%g‘gﬂ‘d'ﬂﬂﬁws 5‘F°t1e'fte’§'f"%ﬁ'i“?d|58'&?é’ ﬁasﬁ é@%@&l FRPaeeaUli ngl e
primary transacontgting 380200 tblyoft inediumn j Followingt stirripy @tvd® epm,( vk el vidilidy isVLP,

(1 ocat ed at 1%&"41@%% L T %ﬁgfﬁt agg,}sgsgmnphase o
I e o LA AR LT B G5 -,

5'-tri partlte
transl ation. [nGERM] isladded tethe cerrier (85/mh bim 250 e Biebimeen flash dachie® statisari,s gener at ed

fDL om hormlhogouﬁm oécgg@r&baguaﬁmomr PRIV G Re HBAKIN IsGher@60IREd RMOISAMMOY krEsus vect or .
e to. the pa

adenovi rus may %fggla%d shaq(ﬁugdnltfa e%t# prssptr%’e&@%t cghs %gh’&%@&o grgva:g ngZUtc\er ![ ?C:[alypt(‘.ao
i solate a sindlé cenf@ﬁ@eo#ﬁewh'dsﬂmer Bermgdum WW%&P 25%I°&éi\§é*“%ir¥ﬁ'u'§9<)am ne its
genomi ¢ st r uctasd edencdrud/§dd26 Brbh MRS relosPCllliukes 2RA0HRRBNERy overnight, following

which the volume i increased to 100% and shaking commenced for another 72 h.

[0131] In a preferred embodiment the adenavirus is a “gufless” adenovirus as is known

inthe art. The "gutless" adenovirus vector is a recenfly developed system for adenoviral

gene delivery. The replication of the adenovirus raquires a helper virus and a special

human 293 cell line expressing both E1a and Cre, a condiiion 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 {ogether

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
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[0128] Ceneration and propagati on 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 genone

( Ghosh- Chouglodsdogi24fl ., 1987), providing capacity for 0 Oggésgra kB of
DNA. Conbined with the approximately 5.5 kB of DNA that tble in

the ES and E3 regions, the maxi num capacity of the current adenovirus
vect or i s undeeipdr. &likite uedd, Seidiperliis ONA tehe rdcarhbare WiBBE AdDDNA et 1sect or. More

o the sour ca e lhe bR bl Q%F%E?%E?ﬁ%%&ﬂg'ﬁlﬁgn‘“%*9‘5"amkb"”e e

defi ci ency of FHagiEn isrepabiedThps, qiRe Rreduptiop ShitiessdAY PBrzg%%a"n?)"ﬂé basedakage of
viral gene expeposeisraneasultieibe gabatonot BCAftah Ei-bastedhalpecrus g usedai | abl e

vectors at i qhedirhd Rl Eélpﬁﬁadgf o6 el Hud ebrof M infifbgedshd) . | 0129

Hel per cell nes K man enbryonic
ki dney cel | s I”E‘%'déﬂe% 'y'ﬁéﬁ%?ﬁ%l-ré‘ﬁQ‘:‘“??élqu"%'FusdP‘Fﬁ@ra'sﬂﬁ?fﬁﬁ'Pse"\%r yoni ¢
mesenchymal de saqmetfdwbuommowhd Bansgines thas bllowind yo-ddliveey ofel large nigwtlet & may be
derived from tgtéﬁ‘esql% Eéllsoépegﬁcf’%ﬁuenm éuéﬂaéﬂ?@ﬁbﬁ%oﬁn{ﬁh & iRseR&d loSSi ve for

human adenovi r.us. or ot her nonkey

enbr yoni ¢ nesdMth i/'ﬂ%ﬂ o 8y aJ@B?“'f"r‘FeﬂeFta" to 8'3?1‘% its ﬂ@"tg' Yaf\% Ed%‘ﬁlf%monlbﬁ‘é"tc urrently
preferred hel gecongtaicled by denirigspadie trafisQdr@d br fRgmenis dfytrandBandsdnto any dikhe ( 1995)

di scl osed i MPrR¥RLIEREANSISIcH 84 thEddldbitribedherdPAand BlolS in 1 G, PReORBERTIsNT

adenovirus. In_one format, n ral, c r rown.b I nocul atin
i ndi vi dual ceIché’mﬁlH?rg cana‘? "{sgﬁ"gﬁapﬁdg%en?pbgﬂggi?ﬁ%%@rve?%é%i@ a("?@ér}‘f%sé Canbr i dgeg
UK) cont ai ni fpde Gousees apdmmynizigalentn  Fol | owi ng stirring at 40 rpm the cell
viability Is gﬁ%w Bth¥dullestt daAdirived! B. pahimg?%mfagédas idttinsedibrPsia- Cel

i

Cel | i nocul um T RE5 Y 5&%#"9%"%5#?% a i) halbehlans BRI FReE L 2 7" (50

m) in a 250 165 {1897Heyhich Iy iF%Pﬁ?@faéﬁﬁ'd'e’Ierbv re!;ecrm dn agdjtion, gufiesp adepeviali onal
agi tation, f orvediors @ndl mbthodEhe niaRiely Wi Usingt theam areefebaib&Dinwhdrd) d&ill wiu.ef fresh

redi um and Sh%geg h dcg' ?&?ﬁ?%ﬂd 65&“643'Jom%f\9ﬁu&d#§££pfégslyiﬁé‘d{ﬁoﬁat&rh% reffl gyOVed to

grow to about uence, aftéer which lumis regl aced (to
25% of the fi d&PeYS une) and adenovirus added at an MO of 0.05. Cultures
are |eft st at o6 piferBamhghRbuirciont tavie gdensWrilcbite reitaioieddiativensr eased 't o

100% and s hak'a‘i‘%aéi %Eﬂ?iﬁ%ﬁ&'deffé%{weaﬂ&’%\% of the gdenL\Qr&?chtol 8 nft &L&E&‘r‘forb%d

enbodi nent th enovi r us enovi rus as
The "gut! ess” %@Hﬁ\"]erﬁ%ce%ﬁi’@?"@ &f the [nuRpliony e ‘ﬂ'é%l“@ﬂ%ﬂ b\ ey f £hg
adenovi r al gemcdtffdlehtlmmwseroﬂpss srapligroupd A-6N Addnotitnetyped® nicubgroup O leqwl res a

hel per Virus apgdeRd$Bfikg rﬁétenahfrl%@r @Qﬁafﬁsl:anmhada&emsﬁa&ém J&Qﬁdﬂm@ at and Cre,

a condition that does not atural environnent

efficient syst"@ﬁ?rt 438 indhe BfﬂseE‘?'"Yféi'%t %WI%?'E&'WS\NPP gds ?Q“m?%aéiﬂnq}ﬂ"{sh a
packagi ng si grekbut b aigseat Heahkibldochgmibah etdeganelshieigmatith ik dndwns artdebhas” f | oxed”) .

I nfection of thgnba E&F\ uEe%|$r%o&t%ﬁstr@eﬁ&{s%ﬁ1§loﬂgead5r?d@m& B3&gor th the gut I ess
virus together

er virus with a foxed acka I gnal shoul d
only yield gut nglA?ﬁWedagb"f’g ihe JYRARhL 475K ag‘f"é‘l‘fﬂl o dﬁ?sé?‘el{fg‘f” 5t he DNA of
t he hel per vi rregdicatibio dafective, andfwilp @ -hgesardadenovirus E1 region. Thus, it will be most

convenient to introduce the transgene encoding the immunomeodulatory molecule and/or

additional therapeutic protein of interest at the posltion from which the E1-coding

t he 'art.

sequences have heen removed. However, the posltion of insertion of tha expression
construct within the adenovirus sequences is not critical to the invention. The
transgene(s) of Interest may also be inserted in lisu of the deleted E3 region in E3
reptacement vectors as described by Karlsson et al, (1988} or in the E4 region where a
helper cell line or helper virus complements the E4 defect.
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30 WD 2004/ 083244 PCT/ US20041008574 hel per cells are used, the hel per virus
DNA can reconbine with the Ad5 DNA that is integrated In the hel per cell
ONA. As a result, a wild-type packaging signal, as well as the El regi on, is

regai ned. THKpg3e04@b2 production of gutless rAvV on 293- (]E_r /12512?,“4% %e;
hel per cells can result in the generation of RCA if an ElL el per

virus is used. [0132] The vector is deprived of all viral genes. Thus the
vect or |'s non-[01B38) AGgRAIS isEasy to gidw ahkemarsititersng edibasibrgad tiokt ramsesaery. The

outless’ adeny i wp MR HResiaR bebiinedth ndfPlisiP n@%&ﬁoﬁc Qugodat i ng

t ransgenes, t}@% al [ ow n i ver enes into
cel |'s. Specifi®migyNEReE hﬁ?q @’%E‘ 5 ‘E“H% TE&%‘ ﬁ”(ﬁel adRagvigRIeeR 8 t ed into
the H 1 | oop cbquamintegetianinte the hes celogentnee. Emefameige gertes delméred by adenoyirusAn

?denov' rus ][et%&t}s B dpisoh ahd Metdidds had 1KY gdnb®Ri) % &Qﬁ'&ehi iNg srdéaf?e%ah enes of

ragments of transgenes virus vecto uch as those
descri bed her df E% Bte\'iﬂ‘"l %@%@?ﬁcfma?lﬁ"hgﬂh E‘H@S‘?ﬂ F9gaovings, {98@ %ght can be
used to t ransd@@&% Tepietrly A8N1). cenpnstraling ﬁieweafﬂbbmcbhﬁamﬂcapqmml iaBviagiove node
for use as an demuagfg.i@ao.agent_ [0133] Use of the "gutless" adenoviruses is

articul arl equs fqor insertion nserts het er ol ogous

DA (For 1 oA B3 yodir bR e e TLpvier i Bepe 6ietsonghartcd 80 2nhi o

I's I ncorpor at el 1880.cBomezsFoixet alr. JARR and yrceinRddevelopmenty{@runtiaus and éloowite.r al

\l/Jegt or; fmdt Mefob &Fangin B PicRst, 208d). Reden®, iRdNsRAiSs §lQ J“E&l laﬁeirebdinmnte Iolet ail In
al en X S

oo pocat ou HErERRERA Ry &@e‘ﬁﬁ?&g@f’%ﬁeﬁ%ﬁ heriibePola RBC

e requl r nt t hat
t he adenovi r usStiptied- B‘P"‘@édqtetrﬂ' i 1280 iRish e i S}gdies@*radmumterin@@gqmbg@ﬁm tionally

def ective, thexdemitlseloOdifidrdne tissles Mmeiutel ratkes tidfilatich (Rkerifld e digum be

| to th | t t b
g][ “;'n;‘ of 0  he q?og%?egfgfélu 195% %ﬁs‘cl‘éqrgé%fion (/ﬂg%dt %YQ;” 1'9%%l peﬁgﬁrﬁqﬁg\%ﬁ d’l;a gzv[nraﬁs €
type 5 of subdierlipnscHers aqdr@erarg,r @P@ral"‘éﬁerg?‘%“? i“PFQ”aH%[‘t igp the braim(Le Fald® t o obt ai n

a condl tional Saipétialetdd3pn- def ectlve adenovirus vector for use in the

present i”"e”t[ggabl’] Ec%oﬂﬁn%a/oﬁ%:h%fér gc)éﬂ’?en?the%x %&HH@W&@&’K& ihdre about -

which a great net ormatl on and it
has hi st ori cadpipviFbeisctaiged sﬁkﬁb'enﬁ@ﬂw n¥sciotic incldes modiicadonsnef H‘t‘i@ﬁ‘?ow rus as a
vector. [0135]adémviised sdh abayor Adb.evheleni geadtic eiembms nevessarydornigs iros tohe present

Invention is rlé;ﬁ’lwté Wo%v@'%é%%hé{\fédaébd ¥ ¢ reBiBﬁ alﬂé“éﬁ ei‘ﬁ? A eaideus El

regi on. Thus, nost ~ conveni entacﬁ fntroduc e _transgene
encodi ng t he iRPHBHBYRHCETGYSoRD PidTgetin gt thea”ﬂﬁl“f’[ W’&Pm? her apeuti ¢
protein of I nt[et38in additioheaspdesidbed rbdve omprdfdnell ekiressich -veclol systemsiequences have

been renoved. , Y“w‘fect Qfste?P%b&\' Qé‘u Benbn%ﬁﬁﬁ&éc%dolﬁ ﬁ@ﬁu@%ﬁ@l@sérﬂ”

construct wthi enovi r us quences 1S critical to the Invention.

The t ransgené:(qws@?‘m%?é%"@ﬁ WWF%'F%VB’@@H%@WWW%VWWGBT t he del eted E3
region in E3 [0940] dberseolruses ateor goupof digtectrartied RNY vikaed danatterzed il an (1986) or

in the E4 regi iy Wesfef their RNA fo double-stranded DNA in infected celis by a process of
reverse-transcription (Coffin, 1980). The resulting DNA then stably integrates into cellular
chromosomes as a provirus and directs synthesis of viral proteins. The ifitegration results
in the retention of the vira) gene sequences in 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 gename into virions.
Two long terminal repeat (LTR) sequences are present at the &' 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).
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hel per cell line or hel per virus conplenents the E4 defect. 31 WD
20041083244 PCT/ US20041008574 [0136] Adenovirus is easy to grow and

mani pul ate and exhibits broad host range in vitro and in vivo. This group
of viruses wenohmssliained in high titers, e.g., 109 -1 @é@gﬂﬁéﬂgorm ng
units per m, and they are highly infective. The life cycle Of adenovirus
does not require Integration into the host cell genone. The foreign genes
delivered by apie#t]vui bider to\ondridt s @irdirs Ved® @ hudeidacid fRbdigose, or we | ow

enotoxicity tQo ' Vi r t I studies
gf vacci nat ?on@%@ﬁéﬁgfﬁ t '5}‘5@%8?8%5%”?{‘%%@%’8% igsfengflﬁt,u 18&]39% q“l“ﬁ?g at alL,
1971), denonst P&ieipkge pireren Wakseayences do praes B ks that i senicationgefective; In i vo  gene
transfer vect oordar td ddBidg vickds: apackeagisg meéthteo:mﬂaihiag/teg g pol, Bd dnviganaskar yot i ¢ _
gene expr essi Oubh @ 15 g baokiing compshbnts FRBREIGA (Mafi o1, 1983 Wifch and vacci ne

devel opment (G unhaus and Horw tz 992; Grahamand Prevec, 1992).

Recent |y, ani n&f° “ﬁﬁipﬁm‘gﬁﬂ%@'fge%cqrﬁhpgéﬂé%Hﬁ’b%ﬁ&?@“‘mh@‘&ﬂ‘?ip?‘iﬁgi%uI d be
used for gene seheanegsyis (iBtadadefl dntd-thie rcell deeu (hyt caliunh Presphiatsapraetitation Oer] ; '

Strat f or d- Per r hampelehhe Bickaing sed 3R alidsAb 1A Pnsoript’oP B8 tecombinkht Ssmiid

adm ni stering reb(éonbll&r&gyt o aano | rush.to di ferengpt_ltssihjes | nelgdcr'[ﬁ(i trachea
instillation (RISHF Ijo Wijal” parldegy Which A& gnepegreled 1P the s med 5o o

i nj ecti on ( Ragdlicolay ang| Rubensteing 9881 Eaniny Aed6aMannrat pla v8RR) UIGe Mediasentdivngs (Her z and
Ger alr d, igggg ﬁ@%cgﬁlﬁfaﬁl%mﬁsﬁs is thert soligttdd CptidratyQondamratydadnd ubdedorgame La  Sal l e
at al ., : r 3 _pr rr i nent expressi on
vectors used hféa[rngf%rh%%tg@%gragé{g%ﬁ'%lé _@’e@?r‘graggrgagu‘%ﬂggnggegcfg%g'v}iq?&zﬂo&\/ect ors

| ncl ude nodi f i BtaErplien andhytabie arerassion craHRhe didsion ofpsteelis(Pagind ghal. A945). wher ei n
genet | g el errento?]«;z}acmﬁr‘aehyoymédardeéi@ﬁd Yd Sl speRific taFgRig &?ét@viiug v!&tdfé)wfﬁvet Eeen
removed; e.g. e req.on r | SS codi ng.for e .
exogenous gene’le?)effr.““ﬁfl]atvglg‘%g%a ?eggogﬂl?eg%eﬁﬁgo O?ﬁ%a%%déﬁaor\?ﬁ?v_ﬁa s @eﬁgﬁ%e?mﬁagl%] I n
addi ti on, as deditien pldactessgeeidusy toptheviss eaglops pihissBpdiisative cpye PeRpltieem i s a
retroviral vecépetificSyfedions aepatdoass viesiapghepdlenfedpsar i bed | n PCTI US97101019

and PCT/ USS)”@%%%J%%{P ragﬂroa}%‘ itoCErg%ﬁng ot??éogﬁ?é’ina‘ﬁi‘%irgxﬁr'rﬁ] : Ja@%%%gé ﬁnt EﬂlAb_y ‘

reference. [01%C e Tetroviruses -ar aE%rou 0 e-stra

vi ruses char acvhihbjolinylaigd axfipodigs pgaingl 2 fetov ﬁV@E’Pe prRiginanRGRINSHA BRSEITA e- st r anded

DNA i n i nf ect eghl esebgte wiake uBed) Thxcantisodiak weit espled eia the divtic campbheds by Gsidg-.i n, - 1990) .

The resulting . I g My S as a
Qé'@a&cﬁ:‘?@la&&a& o, 1'3?9@}. Délﬁqeﬁ%drbg%% ﬁ@n&#h@for hfe

I
provirus and directs synthesis of 'vira f nt egr t?@ results
in the retentiAPEr s i class | &ligenss gk JenYrstraied; e infestion g aaretepl and its
descendant s. Thueman cells thatboreihosgesndae adtigertsavith an édotrapis iresie Sifro ¢Rxgy efmd] , and env

that code for gapsi &yRhRlekdifal vedtb WEBIASE 6 SN BN AIEK RBY BYGPG FONPONENt s,
respectively, A s%ﬂuencg %und urgs_t ream fromthe gag gene contains a signal
for packaging 9"t JYLHBHE PR 8" $™Mons. Two 1ong terminal repeat (LTR)
sequences are [Méfewly Ridgehay, 51988 nderBbnabratld Mdzydskee 1d8d)lis a parvovirus,

discovered as a contamination of adenoviral stocks. It is a ubiquitous virus (antibodies
are present in 85% of the US human population) that has not been linked to any disease.
It is also classified as a dependovirus, because its replication Is dependent on the

presence of a helper virus, such as adenovirus. Five serctypes have been isolated, of
which AAV-2 Is the best characterized, AAV has g sihgle-stranded linear DNA that is
encapsidated Into capsid proteins VP, VP2 and VP3 to form an icosahedral virion of 20
to 24 nmin diémeter {Muzyczka and McLaughlin, 1988). .

[0145] The AAV' DNA Is approximately 4.7 kilobases long. it contains two open reading
frames and is flanked by two {TRs, There are two major genes in the AAV genome: rep
and cap. The rep gene codes for proteins responsible for viral replications, whergas cap
codes for capsid proteln VP1-3. Each ITR forms a T-shaped hairpin structure. These
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genone. These contain strong pronoter and enhancer sequences and are al so
required for integration in the host cell genone (Coffin, 1990). 32 WO
20041083244 PCT/ US20041008574 [0141] In order to construct a retroviral
vector, a nyeheis j d encoding one or nore oligonucle

pol ynucl eot i de sgg%g%ces of interest is inserted Into tﬁ%ﬁﬁﬁ%ﬁﬁhnagﬁﬁne I n
the place of certain viral sequences to produce a virus that is

replication- deéffikl fépeatd e th 6K edséntillr Wlethfonents! P e ARV RAGHBEbRBace! | i ne

containing the I n e ut t hout e LLTR and packagi ng
conmponents is "&‘%?% ?'%F'gﬁ'%( ﬂ)ﬁ%ﬁ¥§?r?% [?sf“?i%%ﬁ%" mﬁhﬂ' vi{g ?%%sr%‘l'eﬂ&%t pl asm d
cont ai ni ng a CEREYed pesyepipced byfhe isassefie of eanes (pr felivery. Tivea Ml pramrielginedg sequences
is i n]t r;)dUCﬁd teat Gdehlities anel hansti g5, (pby, evall P40, NacEURdiigD B tiRIr HHALC ipfitoat | on f or
exanpl e), the : - .
r econbi nant p@%%&@%ﬁ%@g%ﬁ@@g%sgﬁ '?ﬁ?%‘k{‘}’?r"ﬂ%\ﬁ'ta"%ﬁ’ P’%ﬁﬁeg@ts%ﬁioghhgg'r e then
secreted into H“ﬂ@r"E‘i&’PiWP?%‘EBT"Q'“%W’E@F%@"H'H’Ei’%'b@ﬁ@tei n, 1988; Tenin, 1986;
l\/ﬁnn at I ial ., 1088 AAVhe amadigmod:omiloaidnidglgerytvblﬁclds&ﬁﬁﬂbiitﬂaﬂéty.r%fedvia][ uses is
then collecte i . er.

Bl ey OB ARt SR o Gl alnolli B b 20T

Retroviral vectors are 0 ‘Z ( ety cell.types.
However, i nt §PestarHRIUIRYtodtoRizes R bikendss 4V s aetiprineashis andhol, dof host
cel | s (Paski ndvitatanadiseasd JFbnemoval 6F Yidd poding sequetices mipindzes fmmilas irgniipds oo al | ow

ho. cherm cal “ros rE RN ihd USRS it ok SHEGI kAT 1 fetite TS O

| act ose resid gertdgclf’?’rﬁe fﬁlq?%‘fl ‘°é’ﬁ@é? Bﬂe,f‘.’#"l‘ﬂi é‘%ﬁﬁeFtrﬁ%tsisgh‘ﬁ,ﬁoﬂﬁ'&h Bermt the
speci fi-c i nf ecixpresslydricotperatat bergin bwrefeieacesi al ogl ycoprotein receptors. [0143] A
di fferent apprpw@ Oty vl GBEbr8 InaY T be! GRS B8 RkprbsBioh Uity FE TeViRSseflesi gned in
whi ch biotinylate ?nti bodi es ai nst r et {ovi ral envel rotein and

agai nst a spechen %g]eldeﬁiv@@é’bﬁﬁwnwgg\ﬂ@é@ecw&ﬁﬁPﬁtBﬂ'dﬁ%g‘” M oupl ed vi a
t he biotin corfpondnses shah asyaeeia, virusiRidggreasy 1968, rCo(iRo ekale 1988)], lentivir@®8) . Usi ng
anti bodi es agajolisiiruses iR RirpddiviiseERaMatehBloydd! They 6RITBEVENI A6 fdatvddd cl ass |11
anti gens, theyf rdve nst rataﬁd ttﬂeﬁﬁ%&nect [ gﬁg_ﬁm a vaqéag_tﬁ of thl [ &gg cells that
bore those surfat °”3rﬁﬁ"?j?e At a'.:-}%o1t op1 @M (e O‘{?F"t?c?'-‘( x at -al .,
1989) . Suit ablRowightetailP¥. vect ors I nclude LNL6, LXSN, and LNCX (see. Byun at
al., Gene Ther. 3(9):780-8 (1996 for review). [0144] AAV.(Ri dgeway, 1988;
Hennonat and Muzyc L: rvovirus, discovered as a contam nation
of adenoviral stoc?sg.ﬁvepf'gb?lé’é’)eghﬁ%‘?aaﬁl tous virus (antibodies are present in
85% of the US IAIA#IN prderup affech ayprassien ofegsimmunoriasiuiatolyi milesule (®0. 4688 @ sease. It
i s al so cl assidhhifthndr AMdBGRAREIEPSLIcYToteiRE pfelsibr vacibe ubtaR dbiRered Mtcdependent

on the presence ot a helper vir . Ladengvi . Fi r,ot ypes have
been i sol at ed,a g?"' tffﬁi%i"%‘ﬁ"’&/i(‘ﬁ"z 51_ gcﬁﬁé'gb%gg'?%gﬁa%a@t '8'?":"33%’& ,pm%a@ a
si ngl e- st r andensforming celiDiipmst 9 4t vivo 87 exerfye. a8 41 tolrsatmentaf geriasiepase steisbei ns  VPL,
VP2 and VP3 t qasf esdibed above) Sanb giifeed VistHafism adr déiivenyt i viddnfadion whete aeet er
(Mizyczka and AME[LIQWlL bﬁbapéh%@g)narecombinant viral particle, :

[0149] Once the expression vector has been delivered into the cell the nucleic acid

encoding the desired oligonucieotide or polynucleotide sequences may bé positioned and

expressed at different sites. In certain embodiments, the nucleic acid encoding the

construct may be stably integrated into the genome of the cell. This integration may be in

the specific locatlon and ortentation via homologous recombination (gens 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 "episomes” encode
sequences sufficient {o permit maintenance and replication independent of or in
synchronization with the host cell cycle. How the expression construct is delivered fo a
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[0145] The AAV DNA is approximately 4.7 kil obases fang. It contains two open
reading franes and is flanked by two tTRs. There are two major genes in the
AAV genone: rep and cap. The rep gene codes for proteins responsible for

viral repliwdtbRmss4vhereas cap codes for capsld proteipn . V131-3. _Each I TR
forns a T-shaped hairpin structure. These 33 WD 2004/ 08‘2’"2'[4&;)2%04%“3574

PCT/ 15S20041008574 term nal repeats are the only essential cis conponents

of the AAV f orcelcdhd ahErs fRe cell the nB@dicdcidoémaink depdnak® on the §yphodéxsradtioRe used as a
vector with aI élreﬁ'@l: egodl ng sequences renoved and replaced by the cassette
of genes for J I ve Three viral pronoters have been identified and naned
p5. pl9, and FatPol &‘c%ﬁ'ﬂlwoﬂfﬁeﬂlﬁef the rieysntion.sthe iexpressionrvaptar mBY)SIMBl f r om p5
anddp19 r eﬁ ul tcSnsisnofraai&d ez bin6ifanODNA Gribidginiat. atansfer oRihg véd&ar&ﬁ4bé Pérﬂolflh'féd{ r mvpflo
produces the r S

al so a good cﬁ"gB@Y r@"??ttq%dgﬁe'(ut%@%Mh%pﬁg%ygfé%ﬁp%%eﬁ% @Q

rel atively corpl hemehrang. Thisse prstioviathnapricatle foniensierp yitrbyt it rmay;beam!i%ch'ew rus but

al so AAV genesviaruee s@eli Diddnskpetin Diobd) 2@cesAdly. injdotddPolycrravindDNA istheot

pat hogeni ¢ an%fﬂ%cﬂ?@tﬁtp o@ﬂh@gaprAMp}lﬁesaﬁx li\g" §|ﬁaﬁiﬁen I#L%ulf gﬁﬁoﬁé@lnorptmcg' r al coding

sequences nini m zes | nmune react | ons gwe expre55| on,
therefore, rAMSMeNSERLng attveyBkiErlgation And "‘&HW%F pRiThsnd R %@Paﬁl scl osure
rel ated to AAVisb slersarisirdtek thét direct irgperitbiagakinjectibioof 0dlchid Inhddpbate-pletipitatet S

expressly i nC(Hanﬁl'&@trégltshﬁr&b@ssW SfEtﬁéaErﬁ@E&ed k. /i isOEF\?srqné!d phgctors may

be enpl oyed as ex‘%resm on vectors in %P ent i nvention tor the delivery
of | mmunomodul®8toaihg a#5N% et iMetest mavalsoke; trangferred i3 simjiag marner ietve A om vi r uses
such as vacci rexaessitregsnd Wpdigieway, 1988; Coupar at al., 1988), lentiviruses,

pol i 0 viruses y Lﬁﬁtﬁl’%oﬁmyddfn%ﬁte& thPveh n%maﬂ?*f‘rﬁn d hay %fNAeprr’%Eugr aRI dgeway.

attractlvefetur r vari ous ITB.ITTTB. n ce r|e mann

1988; Coupar &pnsifyct info eplig may jnyplvg Eaf‘i""(li’tb" ardmer o di ”B@PF\F’@W b1 Bpr essi on
Vect or s [ 0148]abilitp to rebelerateoDiiA-faated reixpprejslies to efhlghhalonrmmmminmdmmatbor y

nol ecul e (e.g. mﬁ@%e[%erﬁﬁ?ﬁie@%n@é\%r%lls%ﬁﬁ’dtﬁ kt%%en‘i P! {87)Praatgln the
expression vectors ele ry may be

acconpl i shed i9RVIGES for 8°°91§’§F']9ﬁ"13g5?5§5 %B?Vﬁtbﬁ?"od%%%%soqe ﬁ“°h$ °8I°Pn ng cells
i nes, or in & Nah whagexdisghajgs tozengrate ih eietiricabcumenit with ibetumnirgvides hease st at es.

As descri bed aRMwEored (YanPicd. e1g06d THEﬁui%ﬁ:'ﬂioﬁ&llé‘s%edi&\ré Yéteally- Sonddtéd denf ecti on
where the i nant viral particle.

[0149] Once tﬁ?k’%g%lyE'g'gfugﬁta%&?@ﬁa%tﬁ'ggsgggrr?')@é??‘gered into the cell the:
nucl ei ¢ aci d [@h2h8elentpdiorpansiiecidingdhedivércpisinurotl mosdedissusrof ratslaphuice bavei de

sequences NMay pgh l%?rﬁ:h&:lb@'?ﬁﬁvoaMng axar emeﬁe@ﬁn & &1f esAntEl .h@,speqdira cer tain
enbodi ment s, " the h

nCograted | ncHoEREERBALT fooffa ks P Sepe ST et iy (e BBl R

speci fi ¢ | ocatgredanddhritatget asganais. enviva treatmentofasino ONA eecsding B n@ztl%ngs(ngene

repl acenent) Gday be delivered via this method and still be incorporated by the present invention.
[0153] In one embodiment of the present invention, the nucleic acid molecule is
introduced info target cells, by liposome-mediated nucleic acid transfer. In this regard,
many liposome-based reagents are well known in the art, are commoercially available and
may be routinely employed for introducing a nuclsic acld molecule into ceils 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 cholesteral derivative
(DC  cholasterol),  N[1-(2,3-dicleyloxy)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 fiposome-encapsulated
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it may be integrated in a random non-specific |ocation (gene augnentation).
In further and preferred enbodi nents, the nucleic acid may be stably

mai ntained in the cell as a separate, episomal segment of DNA Such nucleic
aci d segner§@dekssefi Sones” encode sequences sufficient, dsa

mai nt enance and replication independent of or in synchronl za ron"wth the
host cell cycle. How the expression construct is delivered to a 34 WO
2004/ 083244 PGSO/l &Roiwh in @8 lakt 2B &pidng iroived theh@mbmbtlonoh@pidatal ei ¢ aci d

remains is de of expression vector enployed. [0150] In
certain enbod:on%né%&c'd iﬁaﬁ'ogﬁatﬁé'gﬁlﬁl on, the expression vector may sinply

consi st of naked reconbi nant DNA or piasm ds. Transfer of the vector may be
performed by any %ai&ﬂmemmm%mmioned above whi ch physi cal ly or
chem cally pery AN

his is applicabl e
for transfer iR METSe "ef' ag(fveﬁ% ’"%E%%B" °°5'B°sf[ e qeﬁcn\/&f/l dt?(ééblleg %@
Dubensky at alfind Q%@h')ﬂm% indehibifisg an @'@lmﬂﬁ]‘%’ﬁn@tﬁeﬁﬂmm reeignt R0tigenst he form
of cal ci um phaspisal 8gpie earigplarddtion ahd) tréatrhény @F GRAD. SAUceBing & thathidskentand newbor n

m ce denonstr, r ' [ | Gt Benveni sty
and Reshef (155@}8#%9 ?géé%g%]kéféfgthgdiﬁ@# \giﬁo nt? %%ﬁrgbpr)ecrﬂl r1de | nj ection
of cal ci um phdEPHERPEEdE pIanitt B conditisning He dlegrat t°§"5| P émsésaslctﬂq of the
transferted ggnppeptidd, ahdsmem\predranie thel TR o- . TRRERE isR@es3iof @Nte @DsI Nt er est

may al so be tr g@ﬂgﬁr t he. gene
product . [015]!_«]@ @ﬁxr?ﬁéehg%écﬂ%e%ﬁ}em %ﬁﬁaf er?\r}a(;s ehlgcﬁntﬁﬁt%ntorﬁ’gﬁg? @??tl ng a naked
DNA expr essi odMmes{ereredirpdipdde ¢aspn agtigegs nitheaieoralt. Gapversely.copdlieniag efnent , Thi s
nmet hod- dependseapient belts abhskl df tQVHDOLo @eeess @i QD& pdidentide adsers |meﬁéoﬁwﬂ1dect lles to

a high velocit l. cells

wi thout killin c"ﬁl' %%ftah@vrndﬁpupé '%%g ﬁééévera " n@%gs@}jr Accel erat i ng
smal | particl scef‘ﬁafff’é’ Alirorgfl fed ‘B‘ﬁ'&yHD@?ﬁ! bQB@YP“E?S\?P‘?f‘é’t'P%‘P‘f Beelyy' 3 high

vol t age di scheotss5] eithge BeingibaindiBy Gbarg.tit is Cdlight thal edptessisvhefalDsi on thrétn provi des

the motive fQEf&qk éo%? tr?ettgrﬁ& cells]t {Hhty g ﬂﬁuc‘g‘tr?er "9&6 QH&6 bh 'a%ﬂ%ﬁrﬁ ghave

general ly. consiste 'y 1Tnert substances such as tungsten or

gol d beads. [GIEYY- B 'é@?@ﬁscm ?@’9 TN RS PrErepting GLOA: conteRiphwitidioel nuscl e
ti ssue of rat ST aiig thei Tceellhae downiregelated) orkiiad. dxatordingly iby &vefoYanigetabffeat is, 1990;

Zelenin at ai .meaddfkldui Wh%rd@%éllioed%%n‘é&laté&lé Rnfuid re%ﬁo%éé&aﬁnst%e t% Qg tissue or

cells, to elimnpate any | ntervenin bet ween un an thetarget
organ, i.e. efebllb'B‘hPF%‘é?‘ﬁw.'s % cg‘iﬁ'c?éﬁ?ﬁﬁr%\f 'I?a"re%egfﬂtﬁ Yene ‘'may be
del i ver ed vi a pahicigarnisd QDRlo-ehath. Sy i‘tiahsféuef thenaty gffect’ais mearibihatt tinevepretie ist

nventlon. | Gbaskinelifl 288 1RRRARMITRRL Rl S Y RRAHect RHERE @it BC 1UCT €1 C

aoid nolecule I's 1 ntrodu et ce sone- nedl at ed nucleic
aci d transf er ."equse prisownreqyiata the ’m“}?ﬁ?fﬁsﬂgpﬁ%%%ﬁﬂeﬁﬁg &°W‘%§ﬂé?ﬂ“§heéﬁrﬂewel | known
In the art, arcel bolnineed ordhdreasaivexpressioh of QbR Asmagoriee for Getfirshtirhe/hegsiglitoyed f or
I ntroducing a h'ay%vﬁ B&en%ﬁ#pﬁsidﬁ@lo‘f‘s%l%d EH&E e ﬁﬁegénﬁe fo Cdtﬂf—cﬂafﬁr&%rgei cells

can “veto” the activity of CD4+ T-cells as well as CD&+ cells, and thus-both the cellular

and humoral components of ihe immune response may bé inhibited thereby.

[0156] Accordingly, the invention finds use In reducing the immune response to target

cells by inducing the veto effect. This resulis in the down regulation and deletion of T

cells that would otherwise recognize the target cell. When the target ceil is a cell

expressing an autoimmune antigen, inducing the veto effect protects against a host

autcimmune response. When the target cell is a stem cell for use, 8.g., in a transplant

scenario to repopulate a particular cell type, inducing the vete effect against the stem cell

protects the population of stem cells. When the target cell is an allograft cell, e.g.,

transplant tissue, inducing the veto effect protects against rejection by reducing or down-

regulating the immune response against non self-antigens or alloantigens expressed by
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Certai n enbodi nents of the present Invention will enploy cationic lipid
transfer vehicles such as Lipofectam ne or Lipofectin (Life Technol ogies),
di ol eeyl phosphati dyt et henol am ne (DOPE) together with a cationic chol esterol

derivati ve woDRehapssest erol ),
N[ 1- (2, 3-di ol eyl oxy) propyl ]-N, N, N-tri net hyl anmoni um chl or |%SZO?W) (Sioud

at at, J. Mal. Biol. 242:831-835 (1991)), DOSPA: DOPE, DOTAP,
DMVRI E: chol est ebofreseRDABK GIdGraftaNtkeiiBE i iskao dohrOEpIGEd At B methods and

|'i posome- encap “%g ﬁg %(g | Cgeﬂ,llo‘g@%g Pwngﬁgogggﬁ%oggzl e* c acid is

well known in % NVol Ves pid and
nucl ei ¢ aci d i ¥englransigniation, b&%l?t““gl g Imroypg gespense IFRFGP@G%‘%ﬁﬁf‘G‘]"Hﬂ}Wl"bn [ 0154]
As detail ed aboygans, fiskhes apd tetisizanapishted R Osi-huntan Snatted subess, andpdidiebl ed herein

find general UEduHetr)é hﬁ]nén’]iﬁhx%ééd&%ﬂiﬂe auoi nmune response to donor and/or
reci pi ent antlﬁé P I'n transpl antation and treatnent of GVHD.

According to t rﬁ@gfém Wh?"rﬁ)‘é'i'?ﬁ"lﬂr?f CRP jsdigedain transplagy spenerie A gt [l t ended
wi t hout the newi tfeoaxtanusd)fmr @& ggtifieard|amolinimol ime LjapsraSwhat eodld) ebiraibye “

condi ti oni ng t%g@Béaqg a| hs&@érbﬁhé Sub %&%Bééa@ds% @%VB@%{%OF@O‘ mor €

preferably, the expressi on o eptlde as
descri bed” her e/ Pedgmbiysatleastabpyt |d% %{H(?V%!‘déwpfe@’ﬁw}ﬁbﬁqtﬁ'ﬁﬂﬁ'
reci pi ent | mmpst preesiblyrabeut 8imoetbs ©ané yeaddlﬂnelactaaihmgmlnsftlme trhhaplaallifedgr aft

OOB ol yppt | o rasil 8 i g AR oBftof Tt 8 obadie®frflihi bty 817 Ur
i mune respons@ GroRR &pR &P F%?ri’ﬁ@f’ﬂt?decﬁ‘ g?ﬁ'm%'if" % %&/ %Sﬂ‘g‘?"& ﬂTeE Yel“é fromthe
al | ograft, andvahigigsorGuHm tha(}D&)etlcpic@vépﬁﬂebd repaateif CP§ exptession dedinesspch [ 0155]
Wt hout bei ng aurctargat cEthbeUgnizbd byl ifle rtomu@me r&@aﬁseema&a%am uaému@OB on

target cells conf t ce the. abi "veto
effect"” on a h%’%?“ﬁﬁﬁ%ma"gege ?r%q’gﬁbgf" {"sed a’ﬁ%mnaégé cfg%'é %@\? en cells
expressi ng CDSredyced capauat eld gaieardl inguiosupprasaiyy §ge!li$1e0fTaw |using r qsich

dovvnregul at ed [ﬂfmukéshbpia&saMtﬁggﬂ-leﬂmy, by "veto" or "veto effect".is neant

the ability of et cell wnr ebul at respo agai nst .t he
target. cell. [qu&]aé'gﬁxWB?fboﬁt"e 3? lg%fﬁsepgnvﬁ%tﬁ’gi@?ﬂ/m%ﬁl%’ u@? ﬁ'aor t r ansf er
of the veto ef faglot candpdsedras apesearcligdldvihe stidy o8I cieatsned and pByistenceansf er of t he
veto effect” i@ oWRaWtd of Bs%bsdin@@he\/&ﬁc@cyetﬁ tie&rs o SircublaAey &Y imeidnd @s@ngee! | t hat

normal |y woul dgi%ﬁ{glé'aﬁ% ssnonsech? rllapefe b eacrgc[oml-lngl'{t e@?ﬁsrlanp \?e Bﬁ;#acih,ya efaa upr educe

or downr egul at erv on 't he
target cell byl %Gﬂ@@ﬂrﬂb‘f‘e‘:ﬂ%eﬁhlﬁ%g@@“@kﬁr"@%%ﬂpwrﬁfatEEBO“%Q“PE?}‘GF'B%d for the
first -tine herﬁrmlmmnnonhaaatmwohawmmepmpmyeﬂgﬂvmdl scovered that the

.FI).f g:ﬁﬂgeagf Weccﬁ1 ggs'l(:hal nd&lg?rf ?‘Elggesuﬁ'?ﬁ n%t Ikr)nql?tﬂt q!rgét?néefcflaﬂlelnlg ﬁa of néftnywao f CD4+
conponents of ea@er refUYeoheSpeS ©f WS‘B‘E iTHinEeieie @eid HeayelR, adminderes

Accordi ngly, tinravhstvamtdt aprokimascatioheo théltrangsiait brggh drladminig\isd eysteaaynse to

target cells gy #'3{!1%8#@9: B-l_?ﬁ‘a afiPre&lhfififlthe alifintagh£ s dlsSavahtadeld r LEVN

regul ati on and el et o oy | ) _
mode of delivery. For instance, direct injection may produce the greatest titer of nucleic
acid in the organ, but distribution of the nucleic acid will likely be unever throughout the
organ. Introduction of the nucleic acid proximat to the transplant organ will generally
resuit in greater contact with the cells of the organ, but systemic administration is
generally much simpler. Administration may also be te the donor prior to removal of the
organ. The nucleic acids may be infroduced in a single administration, or several
administrations, beginning before removal of the organ from the donor as well as after
transplantation. The skilled ariisan will be able fo determine a satisfactory means of
delivery and delivery regimen without undue experimentation.
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cells that would otherw se recogni ze the target cell. \Wen the target cell

is a cell expressing an autoi mmune antigen, inducing the veto effect
protects against a host autol mune response. Wen the target cell is a stem
cell for usgga64@s3244 N @ transplant scenario to repopullaéﬁuﬁo rég_hgul ar

cell type, inducing the veto effect against the stemcell” " protects the
popul ati on of V\hentheta t i,S a ratt cell, e.g.
transplant ti s@u "f”ﬁ'aﬁé‘F‘Hs MEe hpde e%&‘e%\? %Fh(ﬁttré‘ﬂst Ea"%ﬂ%ﬁ" VP EP% ¢ on by

r educi ng or domﬁhodse@!ilmwmtg they skilleghmriisen. r As; gesarihed dgrinn senventiopak elgan. ant i gens

or al | oanti gengresexptions sdhiorisy can3be \(bhsiidRBI; Ogdved IRGRJHISROGHHIION G Ade  OF

D e 1 eaflohdal Bhds WdBISRr, | i BnlaoCA WEIPhE Sl A yd 1, o1 o0k

and conpositi Wil | ant ageous e field of
xenot r anspl ant @?'Pté'ﬁ"d WY bq ‘i?ﬂYeB'i“{“?'n'@D“iaH\b'“ mﬁ'ﬂi‘ﬂ%f’fraé%'ﬁén@@ Faesasidagen nst
xenoant i gens i lne &itt@angan it the mudiem amdereedly Be ih @k aniteot mmesag4drunan

mammal s _such ﬁ?ou e\r,nvﬁre us&ﬂ{)&ﬁuﬂﬁw muﬁﬁ%&' t@%ém {n}g”TﬂL‘H@EIﬁB 1&5%5 ﬁtgct&r'e | Ike,

[ 0157] Genera en expression o used | ran scenario, the
graft life witithosis kthe gigar/n vivess well 8 Wi cant anount of t| rre beyond what
coul d nor nal | y[ohe1] Iaatpretdriga e@bbdintent, ke nakicie Bsieis @bntacka vat RpIR@F ambgdrei ¢ aci ds,

more usual 1Y afank 59, e Sydli o nERERpBIG!RRATh ndibed € Ryl R 120 02V,

and even m)reTﬁ ut S nonths
to one year. %aﬁé‘ﬁh@l“g&ﬂﬁﬁfﬁ caggble ?frll"ée"ﬂﬁ“ﬁrl‘ﬂsﬂpéﬂ‘i?m?’ﬁtf"& e?‘?SB“%')’(t"E‘i‘R!Fed will
vary with the st mdesiecwithdwtichohe calf cohe inptookaeid UThet, nysleictacidurhayr thgn tkependi ng on

the or gan typeohRshia by HASE ARk Hks lﬁéu%;aﬁehrﬁwtnuagust g lpARhese! | v th

the delivery vehicle contalni na elc acid can repeated if CD8
expr essi on decPiediment, e myuqleic afid, ds (oqpigeted (‘;"E'T |oeksg réc%‘ﬁ’?%ﬂw Phe host
i Mune responsietravadrilsr mjestion qeexiniate tesé Ulansplant grparas Invkre akematmpgtemed ¢ grafts

have been usedgminehiNBe Alitich dcd BNBhtactEl i celistdP a FhhBlahtl Rdan by BpkrRd anounts
of general I mu osuﬂﬁ ressive agents or avoid using such ™ inunosuppressants

al t oget her. [Oi "expressi on vector of the present invention therefore
has utility inl0#62]rThe s@jechnugleic\aeids way rousedwitus wide sariety of bestmapaticuladiol in the

S]E ]lcldy of V:c ral rma?e@][rﬁ&éﬁart%ﬂﬂrlmhﬁhs%ﬁﬁlﬁ%oﬁébﬂc arlifalf ﬁﬁtshtﬁ&':t ﬁlfcleﬁ%aé‘ﬁ%' ng ‘the
efficacy of means o ne r y,

expr essi on vectdrbe ?@f’@?"&'ﬂ?@" 3’“@%@%’?’%@ gfﬁ‘i“@é’@’% ot g, 'r""'" eci f| cal |y
a viral or adeostiimigd tocktnes heagihiveh spiepmpone a8y, tPAREIASE A¥Ng, enddslelof | east one

gone encodi Ng Ldngdrham. | PAEUELBEBd BlcRIcOsds Ry B! luBed foR BRI THsOWEdad N Vi VoO.
[0159] In vivo dellver i ncludes, but is not limted to direct-Injection

Into the organxe"?/qa éf‘ feter, or by ot her neans of perfusion. The nucleic
acid may be adi¥163]dtxpressipn \replplrsaeta%cnalraminmt adengwicak iveridrs. | o dbet present 0 t he

transpl ant or gafenin ca.dﬁimeafs&mdeéiw&%mdnmerof%s&fb Qélﬂbﬁi@rtd’ce%' Il in the
art will recogni ze a@%@ ecso iand ﬁl%gd pt g ﬁtac r’rp(ae of
del i very. For fhat 5‘?1?@‘5‘ di% e ¥ i% Y’B SaiilE" AREMG P PR (it er of
nucl ei ¢ Diseases that are candidates for such treatrnent include, for exampls cancer, e.g.,

melanoma or giioma, cystic fibrosis, genetic disorders, and pathogenic infections,

including HIV infection. See, s8.9., co-pending U.S. Patent Application Ser. No. XX,

incorporated by reference herein. In further prefarmed embodiments, vectors capable of

expressing an immunomodulatory molecule (e.g. CD8) with or without an additional

therapeutic molecules can be advantageously used to inhibit host immune responses

against transplanted tissue, or prevent autoimmune responses fo self antigens. Other

applications of the method and compositions of the present invention will be apparent to

those skifled in the art.
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acid in the organ, but distribution of the nucleic acid will likely be
uneven throughout the organ. Introduction of the nucleic acid proximal to
the transplant organ will generally result In greater contact with the
celI's of theoasdessadut systemic administration is geng I nmpl er.
Adm ni stration may also be to the donor prior to renoval flﬁ%&ﬂ'ﬁ"'&%ﬁgan The

nucl ei ¢ aci ds may %@Jgagﬁ;cy,;gggs,dg%,@pgwg,l y%c,ggm nistration, or several
adm ni strati onl%{n?ﬁﬁgﬁnm ngﬂhe ore renoval he organ from t he donor as

well as after sifRddn e At ‘“"I*ﬁ@""g’ﬂelq‘aéﬂ‘a%"t"f%f“%‘qdﬁ ofadmipistedng o
det ermi ne a sadn expmssicrvector(particulafly ardaglenoyieal yectorcio ce lahimel (yea; tagexampie) t hout

;2?32 ﬁ;@e[)lewgﬁuseﬁfémt aﬁ75{0;99%92Q@ﬂ/@&&&%gﬁm#@ngmc@ps%y gg(b I%@%l u[s\I:J(r:llgel c
met hods wel | (ﬁ%%f‘ “f‘#eetglkq ﬁsﬁ %ﬂ%ﬁiﬂ‘@?%@&?f @8 °Pféq"€?'ﬁ 618onvent i onal
organ preser V&8 (38883okmat aveliablec and, athation siode thab| gne| mpte ccsechet hseduigh t he

addi tion of thﬁmu@s\earoasglp@ﬁcm%aé SarfGbildd @%o?@rnﬁﬁéa.ateTm hSETRAEGLd!r € at
whi ch the org i nt ai ne

conv i on typically in the
range of aboutrei%m{dhat? C",nm?ﬁeﬁ & Pesi H%'H?;"@”t'c?"yr@m?ﬁ% %P' f&n stehgymsdl um
wi | | gener al | yadministering he expsesgien ¥ctonangiar maaps af inhiiting ap @mme respassEsalsqror e
usual |y about HOwai-HpES thdde Rhdws!skiled ifl (e al LBl loGeadfy H&IaBBYThBenoi@t act ed

Wi th ceLl s of bhaeRRte LBoXintd ¥ 3Bl o Sl ol JeG Bldrrd 7 o7 o1 e

enbodi nent, cleic ac an organ " transpl ant
by direct inj e??‘Pﬁe‘éﬁ’Pnl‘f?P‘Br Ffﬁ’efO't F‘aﬁ‘épﬂfﬁ'ﬁ!’@'@ Yt lEmne reppengpsAccadiagii thd t i s wel |
known i n the médentifi@biichiprividgs & edrmsitoheomprRiad be egiression edcivd kicadimgamnd

[ noor porati ng @eORSISHBN RAELS (£ Cod SRLBCHLE Wt DSl Gl S come T

contact. That nuclerc pr 8Sse has
i ncor porat ed i¥ansaend in ?ﬁ”'ﬁﬂel‘:@’ﬂ%' and thege 358 @ pide veriety @W@E‘Pl‘?@ﬁ'ﬂ'aﬂf’"&tfﬁ@ nucl ei ¢
acid is cont acﬁsech thé ddhteriadf the pakenintentiuns Pl @nitllarOihg prasdhlinveniith prviagcl |l ar

nj ecti on Pr OXiofbdioh orfind irARBRLAAYe S HAfirehd Gl Shdoirg B ApnBEREET e

enbodi nent, the | S contact ansplant or gan
by systemc a‘HnWﬁ &y tfunstional. Trpgmegh {herepfl and, 5 sartier nherpiatec "h@“‘ﬂ%at'YFay be  used
with a wde veenmbetipes, teospessiqpandiordutherehgodesr theragentic melerule opgroteinolil ar. | y

humans, or w tihieﬂareaéﬁ b eawlmn‘ﬁ.mﬂ;mﬁaw%ﬁane ”EEéhedoﬁl ?&smmeﬂoe used in
conjunction with Fr anslcl) antation IB%W% ans i ncl udi ng,
but not i ni te‘iﬂ’”‘!’%se 'Rt gngsive Fass sugh €%rth°’a§ﬁ‘f“8e‘?f PrERSMactif39eE, Y8 cr eas)

| ung, and i sl etmofosuppeasgies lagends. asThe lgay drcthenart | dhe fellowidy mﬂ‘pdsbendjsed for

al | ogenei c, asexg@g,gtsgfgmemgﬁm&da%,aﬁgﬁayhg,@%%l Expression vectors, such
as reconbi nant i'l noviral ‘vector @%@ resent i nv&sl i| on can al so be
used to treat @H§PlSREsions sl"l‘lﬁﬂ?efP" ‘Eﬁ" aﬂ“‘@ @ 9 copittiol & figy tobtiens) | s
corrective DNAguckeaspan efiéiide amuoidif thg canpbundalssaived intdittenisssueh adwater sseiinent or

| npai Ired D s@ange e (B Qpadddsstniiesr tBkisSBSR dohBRhTBNbreddisiete, for
exanpt €, Cancerr’r‘l';nunt ogthb active Ingredient, as solids or granules; (c) suspensions in.an appropriate
ffquid, and (d} suitable emuisions, Tablet forms can include one or more of lactose,
mannitol, corn starch, potate starch, microcrystaliine cellulose, acacia, gelatin, colioidal
silicon dioxide, croscarmellose sodium, talc, magnesium stearate, stearic acid, and other
excipients, colorants, diluents, buffering agents, moistening agents, preservatives,
flavoring agents, and pharmacologically compatible excipients. Lozenge forms can
comprise the active ingredient In a flavor, usually sucrose and acacia or tragacanth, as
well as pastilles comprising the active ingredient in an inert basé, such as gelatin and
glycerin, emulsions, gels, and the like containing, in addition to the active ingredient, such
excipients as are known in the art,
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mel anoma or glioma, cystic fibrosis, genetic disorders, and pathogenic
Infections, including HV Infection. See, e.g,, co-pending U S. Patent
Application Ser. No. XX, incorporated by reference herein. In further

preferred eypamioRBdss, vectors capable of expressing apd insh/amey atory
nol ecule (e.g. CD8) wth or without an additional therapeutic nolecules can

be advant ageouh,al é‘ﬂused to inhibit host |nmune responses Ig%%ai nst
transpl ant ed t 048] &erogel BPWIRLRNE cap(B6; MRASner AURINEIRlY vipgnlailien. Jhesegens.  Or her
appl i cati ons oderdsticforraiatiod cam de plapggiolpiot Arasmgizal adcéptabiE proptiants, suahndsi on Wi | | be

apparent to tdidkedflidrbheiing, BrdpR, Afrdgen, 380 MO0 B8 & be RIrMbiRRR04/ 008574
FprmJI ations a d Dosi.ng .or { X reSS|don fi'\ﬁ%ctorshéal 4}:@ﬁ)ne Skl1| din the. art
wi |l appreci at BREY Vng'ﬂuf"?%fﬂ?z@ REPHTEL B AP APLZEF PR #90H % x pr essi on
vect or (parti cidn@f|Fprmukationdeauitebler fal parentera mjiministration awlvdenbqueaiseandfron- exanpl e,

SRS?(ZE)nf 6!382? ?éfgagousc‘:ci%%ﬂﬂ%est?rﬁe?%}ectfﬁ Totiis, (Whitd J&Fg;éﬁéig gntg&itﬁﬁt%: %l%?_ggl;-las :

: .. Rosen at . i n . :
Berliner, Bi oﬁgg'ﬁri%saﬁegpaegellﬁ%qltggt @?&r Eng@usatbé'r '§°Wafvﬁhah’f9e§°°érﬂ§,(theal t hough
nmore than one /itgied resipigntoand asuepus @nd nofdavesksssteriia suspensiansgthetica iBblade r out e can
provide a nor esubpEi@isl adebts suilibilers tiidkbringl dguits, staBiigeid, QRd plRadivalived! TiRr rout e.
Phar meceut i cal d o BRAERERBL §reatlith SR Sosl OF il GodeleaB Thrth R sl it N1
expression vector and/or ans of in _|°o|t| ng an |I'miune response also are
wel | -known t o &MPYsR aithviris @ed eap; he| staed; iR adrezesried (yapitiized sonditian reayinngy ai | abl e.
The choi ce of onfxmb pideiidn i ihb shedledifur axcipied, fon eReple, tyatdrhfr ridctisngul ar et hod
ysed to adm Nline 'at&lgﬁijpre@(Pgegﬁﬁ%ﬂ&ra\ﬁg&gq}ﬁec%dsofuﬂ{na "Th& Bk sgahtpgénbdet' ng an

i mmune response. AccCOr, H;@ y, .the present 1nvention provides a conposition
conpri si ng an RESASEd SomaieripaRowders. arrdes Fhd faklets; oiRgddiouenonsty Asscilsfecul e (e. g.
CD8 a-chain), Akitioreihosuppositbdast dae be oeadiy iwiia thieouse wf bivadety bt Besegend, asi N a

sui tabl e carrig&fusiifyd shite" 6r Glafor-SollMie’ Baded! | Sofmidion!i shitdBle® fdr OLdghkal i ons for

use in the context of the present Invention. In particular, the present

i nvention pr oVA4f&istration 8%&?*?‘8%a%ﬁ?ssﬁaﬂﬁ°'ﬁn°’%?ﬁr P??F?SJB%‘E% " conpri sing
a gene encodi regragferralizsranteinlag. in additiondD8e @dive ngredierd tsharratriefsaagregknewnt her eof )
and a carrier iheaRicYeRpprbliaR! t €rnative enbodi nents, the expression vector

e an ant | DA TR ACEARGRER i L P BOIL R PO S B o,
conpri se ot herpresetti imentipg enilk @y withcthe erapéulic tipsoane ©f avergst, spirgd oiceptor agent's
an% O(rj i mgun%u@pfns%iu%%fq&enmn%daa@wF\we.i:gve EJhﬁmfﬁfiJn- empied, fﬂ'le' o¥w ng
[0165]  Far mul SHTSRSY BUTe ST B b palREnE e R PR Rberercy | (o
| i qui d sol ut i origferably gelesegragpordimode 89 ¢ffectiyprampunt offa vepler @@nPoadRICdRSsol ved in
di luents, sucheaer ¥@bréing toShbiif@ntion)Ok eMbRRGE A UéRtive @Mpurtalp Ak @t issachet s or
Lablets. (°ach GRBLADhOSol R GRS EF RS host UFRYEn B rbilBrd by Sukil0” e ent
as solids or granules; (C) suspensions in, an approprla{e .

end-points known to those skilled in the arl. For instance, one desired effect is nucleic

acid transfer to a host cell. Such transfer can be monltored by a variety of means,

including, but not limited to, a therapeutic effect (e.g., alleviation of some symptom

associated with the disease, condition, disorder or syndrome being treated), or by

evidence of the fransferred gene or coding sequence or its expression within the host

(e.g., using the polymerase chain reaction, Northern or Southern hybridizations, or

transcription assays to detect the nucleic acid in host cells, or using Immunoblot analysis,

antibody-mediated dstection, or particularized assays to detect protein or polypeptide

encoded by the transferred nucleic acid, or impacted in level or function due to such

transfer). These methods described are by no means all-inclusive, and further methods fo

suit the specific application will be apparent to the ordinary skilled artisan. In this regard,
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l'iquid;, and (d) suitable enulsions. Tablet forns can include one or nore of
| actose, mannitol, coin starch, potato starch, mcrocrystalline cellulose,
acacia, gelatin, colloidal silicon dioxide, croscarneliose sodium talc,

magnesi um sg@togbeqqast eari c aci d, and ot her excipient S1Pcﬁ‘ﬂls%0§}ﬂfts%74
di luents, buffering agents, noistening agents, preservatives, flavoring

agents, and phagake el AstbERb the fRQERAd: BlnSst XA MirSdibrdn of-2 78R8 SudAsNE can

conprise the active ingredient I'n a flavor sual sucrose and acacia or
t ragacant h, as‘g’a[\/\‘/’@?‘f’" Qg’aﬂlﬁ‘g?riﬂf’lag@q%iﬁ?%% f’%‘ﬁéht"ﬁéa ‘ff\é'f’i Wq?’ﬁ‘gar%ﬂnéﬁft in an
inert base, suthlting agdhmrierrespagse, ¢pn yae dppendienen e dere, of gislssdminisdrehe | i ke
cont ai ni ng, | nha6l@ids bElRery,Binll BB gBREE Makeup O tBSIRRE as HICA theddnbgeh&€BAcs as are
known In the aLd s gﬁﬁ[\ﬁg&&g%&%‘%éé&q@% n52004/ 006574 [0166] Aerosol

d r

3
fornul ati ons can He adm ni Btion via inhalation. These aerosol
formul ati ons clA#6%) &eperalyeld enswreefiprtivsiansferab tie sertaperfdtsl reespit periibmitiss, such as
di chl or odi f | uosrarsrEid) haCabol QP bRt 5,000 cbkEeNthe 38br bbRrdirigSthe HddhdorPBes0 can be

formul ated as ar maceut i, c 0 on-pressurized preparations, such as in

a nebul | zer orer@%y% Berﬁczeirto. Qé F@Szg@f%gerd%r‘ at F'gc?ﬁ%x'"ﬂﬁo'f"g%ﬁegﬁ %?ﬁs E’a?eent er al

admi ni st r at i orFonacted iniew glibegendeite ofgAministpleny ard it is gvandanerepreferaile that | nj ecti on

so: uti ons,h Whi #bbut@ate 26eN1300 Fu ahtel eadk bélla RbviaverDihfsfie merely érewduaatna,L s, and

sol utes that rgr r t | t ; ) e

| nt ended reci p%ﬂ? E’ "éﬁga'%g’fﬁe%h% das‘%g; an*@ﬁﬁg’%g!?g‘g%ﬂ!s“; olis]?téirgﬁr' tggg%réaﬁ%flk]ns t hat can

i ncl ude suspehbaiylangrniaiion. stheq i Vit s i vive. IriRBh thegpneyetif @ meapspl | | zer s,

and preser vat iinesting Baammingy responsd, @S thesfombs! peapesiion bompristhgid proeise or

multi-dose seasi ﬁ)&h@hﬁ&% &hibia}?in,naée roHER 8 e HMImihit FectoP Bihefigh, D€ St ored
e nl'y the %% |

in a freeze-dr ophi |1 zed ondition requiring O tion of
the sterile | i[h%i“ﬁ“sg%f’i pPlefiEmp 'og'e ERUBhACRe angapebrduler ean YAy dependingson

i mredi at el y prwhsthet theusheposiion depdmiisterd sin |canbication rwits althet ipbarmaaentibas uspensi ons
can be prepar@gipdiaRs, S Yepdrling QNUREdiviiaR BifkRSoes 0 PrdrdoRhstic®fanighe ki nd
previ ously' de crl.tbed. Adfl?lbé{{gongw sugp sitories can _be rTEd W th the use
of a variety oTPBHLland; mefpbolism. Wi £ BYL &Y Jp Ref'®r R00EIB e bases.
Formul ati ons sdgpendipt enfthe particyian gell typediaioated tor dhei merns dm vihish dhecveasior &d as
pestsari es, tamﬂérre;ipbﬂ@@illg[dﬁm e apaeﬁai;essanfﬁﬁasatnymecesﬁm afjudmeiias y
containing, in addition. to cli.v naredient, such carriers as$ are known
In the art to Be" Ber‘glg'r[iﬁea'feg‘?‘sg'fi%f%@?Saﬁl%gb%gaém%dm ni stered to an ani mal,
particul arly donfedhough thetpeeserinvention bas hekr descrihed et rferénee dnperferedni | | vary
with the ther ap@diimsnts, HAresr@SKRd thé 8 il RSdgnizs MBI hehgBS milke ibide iRl Or t he
nature of t he.én@ﬂ#@?%ﬁo‘él Qé ?@X ﬂgrh ?h%u%pﬁﬁ arfah s%oéeorrfptgg IIn&len ur:o]n.eggclhoc* ?hcuja’ the

met hod of admnistration, and 1 he partrcular |fe_ and organism bei ng
treated. Howewratents, publicetigng Bnd,othey rejesensexidentiéadisren ik gxpressiy caparated bve anount
of a vector (eefrenceererdeiantie®l vector according to the invention) is

enpl oyed. An "effective anount” Is one that is sufficient to produce the

desired effectgx_!aﬁplg1%3&,‘3&\%&]&@39%@&'%@&8%@ usi ng several

a. The Use of Plasmld Expression Vectors to Engineer Fibroblasts as Veto

lls

[0171] Fibroblasts were engineered to express either human or mouse CD8 x-chain on
thelr surface.  Fibroblasts were transfected with the pCMVhCD8a plasmid or
pCMVmMCD8a plasmid in which expression of the CD8 w-chain is driven by the CMV
immediate early promotorfenhancer {Invitrogen). When the CD8 o-chain transfected
fibroblasts (H-2°) were added to mixed lymphocyte cuitures (Balbic; H-2* anti-C57BL/6;
H-2°%, only the CD8 a-chain expressing line suppressed CTL responses. As depicted in
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end- poi nts known to those skilled in the art. For instance, one desired
effect is nucleic acid transfer to a host cell, Such transfer can be
nonitored by a variety of neans, Including, but not limted to, a

t her apeut i Gy&hdodpdsade. 9-. alleviation of some synptom %&tﬁg wth the
i

di sease, condition, disorder or syndrone being treated) tence of

the transferre S e essi on vmthlnthe host
(e.g., using tH%uC'J oﬁ/ r%gg‘-‘é Pﬁ%tjﬁggt i "%Fﬂ"’afwi‘ﬂﬁ%ﬁﬁg SIeE G HEPH o
hybri di zat i onshuman CD8raeisir toppletely sugmresped the Imllettion tof Cilis. nincéosirast, died d i n host

cell's, or usi nﬂidhéﬂ‘&fﬁ\&bﬁ%&@e&ﬁﬁoﬁé& d.da.&taﬁ@m;r GUy@ta@ﬂfaﬁHﬁt GCddafdbh OF
parti cuI ari zed ass s to S{h%,ct protein orqg% o t| de encoded by t he
e

transferred nufl 55!59 dghe o dectia $fna | f[]'??@t PORIRANS B such
transfer). Thesemonsttiadthat dase Tiyretooeecduly ba gstorrdwih the hurhanadDssi-shein, and
further netho [ f LAt | ent to the
ordi nary skil ?Engf'egarrg[ ?gyﬁu£$ﬁod?|ﬁﬁg&erdggg?%?gmlﬁgé %%%fﬁ%%ﬁﬁé :

PCT/ US20041008574 it should be noted that the response or a Host 10 the
muoaucnon or a vector, such as a viral vector, in particular an adenoviral
vector, as well as a vector encoding a nmeans of inhibiting an inmune
response, can vary depending on the dose of virus adm-nistered, the site of
delivery, and the genetic makeup of the vector as well as the transgene and
t he means of [ nhi biitvivafuastiop ofitnpineersdMetofolls [ 0169] Generally, to ensure
effective transfer of the vectors of the resent Invention, it is

preferable tha[0 8 diivas detegningsowfieths engineqresyelos fupRtioneridn heariial. SETBIE | ng to the
I nvention be - deyied, fibeibleie ltdansfediel 8o @QAdsaGecdDE RXBEIH ware ﬁ\j&ct@tpi)itd)XI mat e

nunber of cel 'ﬁa.g;c 0 P2y B BEHAM il WER Rbald P bbb o ycet

adm ni stration, I'S’" even nore 0 about 300

pfu enter eachsﬂi@l’lce"sl"’l@!ﬁeweﬁeﬁ Ates Blt%4W§P'VI igtrogeqed ke MyGs edtueneith  whi ch by

no nmeans Iorecl wiesxsmse”)@ﬁle@ dlghestimlatol CIIE T AfRITS Ways, ctﬂﬁremhthabestw[] ranted in

a particular i b | I ¢ he armunt
Rl feEth%r%Ir aﬁl‘n} I&ﬂm elEls &556% A2 dhget Y w%c?%rlr cﬁa]ﬂ?@ 2

of a neans of

conposi tion CO%W"F’R?S a"'ai)FQS'TP@I‘W SUPWB(F'B apmals {ffat Fﬁlﬁ’lt{?ﬁ‘i infegteq Wit (E)E?at an i mmune
response to thectiafcenpbssimy fibrotRRisOfFigaend)s infibiogh oft &rdi-H-2°ansgiRNeas ighly exanpl e,

the actual dosgeafid PEHEHH) et ok 3 ARRFAbARY it 1Eh ' WlgNEO™OS! L1 on

|'s administered I'n conbl nati o npositions, or
dependi ng on i fietleviehdi These Araiiments r @Rteed |“H‘t Gﬂ@?%okﬁ“hé’ﬂ%?ecw
di sposi tion, asufprasstdlxmiins mespdises lnasvb similar o dorventioeeh vat@cylis iand that nond 1 0

appl i cati ons, c|£1~§|9a?%{o”&ué’r&oﬁ@%epél@hb%yeﬁ:; E&ﬁu}né dk%pé‘en%]arageéﬂ‘%ﬁj st he means

by which the vector 1s In art easi y can make
any necessary ngjrersed relR neaatively inmupizefaRinals g gntoans eamipd cadess 7ol of t he
particul ar si t #4¥3]otwastédled@hethbridrpragion bhtte ODEG-emn inteNe@ed withthdfasctiireen

described wit hofrfﬁlgggtﬁ%%? Ttogllspﬁgr tﬁ"lg Ergcseht%%&dée@%l%uu%e&gé) %ha?r}é' e ed in the

art will recognhiz t?p detar! S t hout
departi ng fronfﬁt%faéﬂieifiﬂus%ﬁ '“%@p'é‘i'i’oPY fulie activitech ClTen . TER ciiffegnt T 1eall

populations were chosen for these studies, allo-reactive CTLs stimulated in a MLCs and

activated peptide-specific CTlLs. As depicted in Figure 5, targets expressing the CD8 o-
chain were lysed efficiently by populations of alloreactive T cells, but not by antigen-
specific T cells. These results suggested ihat englneered veto was abls to interfere even
with on-going anfigen specific Immune responses, such as those found in autoimmune
responses. ‘

b. Viral Transfer Vectors to Engineer Fibroblasts as Veto Cells
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patents, publications and other references identified herein is expressly
I ncorporated by reference herein in its entirety. Exanple 1 The Veto Effect
- STUDIES WTH VECTORS a. The Use of Plasm d Expression Vectors to Engi neer

Fi brobl ast sy@gooY/8s3944 €/ | s [0171] Fibroblasts were engi ngar ]Zl% mﬁﬁ%‘?l ess
ei ther human or nouse CD8 a-chain on their surface. Fibr a WwWer e

t fected w | asnd d vvn h
express on of AL e 87 1B AFFoURT IerBRt Ve e ey
pr onot or i enhandsfeient bepiar Adenomyal Tiafeian Viedter (mmﬁathm teveloped difab carged thef | br obl ast s

(H2) were addgglsh @oBttRshn.| MEeE Rirblasts m&éﬂ%ﬁ%a& ﬁ%hi’nfacteb"tvcﬁrn théRhdcos 7BL16;
H2"), only the COO a-chain expreSS| ng |ne sup ressed responses. As

depicted in 4ERiBIFORFHEEIDREDIS) | 8 oghgincRdaan 1A s, t he

addi tion of MJast brdiifeltityidais egpressipd ortnd ngSEICDBQFchﬁlﬁl& sigRifcmtoreducdingan  CD8
a-chain conple t he

addi tion of nth t%’gﬁt@?@é?ﬁg‘ﬁﬂe Eelagog{egg'??e Pli%gt%#?%gw‘laﬁ%%tﬁ%%ﬂe :
activation. | nefigeartP@nnetshwst abl i shing the | nhibitory function of a CD8

a- chain, thesejoergar isiB3ehBntadxpaiments, BRIEDS atisfectédMCs MRushRstE (Hehpkecyt es coul d

be vetorad wit b, BRI GRE RckhR o HEEET ARG bE maﬁfggggtfé will be

useful In examnrng L ‘N VI VO I on of

Engi neer ed Vet‘é?“@étP‘F §”‘f Gef'Pﬂlf"’I the peasensa t o rafti-Hed %%t“ﬂl‘&s terflishelfeded vet o
functioned in fbheiaamwinasbeenGRid&, 18 longdricaitiinedemniivied™ CTlishFigint asit sTHeseansf ect ed

to express the Cteﬂﬁcg@db hif ik hﬂ]*h? If%d é@;trg%slfegb étgr (OH'n%@;tF rﬂnﬁtﬁne Contr ol

ani mal s were In e non-trans ecte asts een cells were
harvest ed af t efPHeE9"40 days and introduced Into M.Cs cultures with C57B1J6
(H 2b) spl een e¥d]Sn amditdni Mhe Alintdh CBA-VeSsionAbit BE Aiehlays , vebltlst hanve Bester €

harvest ed and%r}ral %éuEdA grﬁg%gﬁlgab%&étédyw;uges t¥§t expres]s l('ngse%GB -cl't?ian) target

cells. Inducti suppressed in
ani mal s that hiie beaarprqduged citdias Rgen HG'EQDSm'fQQ “Eﬂﬁﬁ'iaw \@’Rifﬁwﬁqeﬁgprﬁﬁsb’f‘ 8bl ast s
(Figure 4). |nié lfuspecm QD8 dhiihs. - AdeRdvirdl vaebécsormrebmrgmrtyer tr&pamsé brahe T cel | E

from t hese' i cg, yngarsﬂantnsatamﬁ PORBRR idybblufd RN of HiePt Lells MK

nol ecul es. The riments con that ngi neere
specifically Eiﬂlm)?)essed | Mmune responses in vivo siml ar to conventi onal

veto cells and uahntuegamm mt:ﬁwaﬁat wiR{the GRAJCDE OIS chhefeen.wcﬁeerﬁ@b t o "becone

veto cells. in er d cal ne ed ani mal s
to anti gens cCa ?%r%lge@\é\ﬁlp% S\ger% lug T‘?@T thth?l\an%({dDg sg%nr?ﬁg%tl expr essi on
of the CD8 a- cigeonsssit erd clp dip Wistewperiment GRIBYS Bike were lwf%ntqdymta@ﬂwwﬁnbd T cells.
For this purpogses 6fadttgsetthecnehdcmaamrtea§ernect@% a&mﬂlhreauaﬁovmrcmot wsfoed for

their susceptibi Jn% sﬁeq%' Xaéa?%t?rystea&' %I%Lée @eea_c,g[ CF%I ffgrent T cell

popul ati ons wefe ese st u Yrml atedin a
M_.Cs and after immunization, these animals were sacnfced Single cell suspens:ons of their

spleen calls were cultured in the presence of Adpgal viruses for § days. Then the
cultures were harvested and their ability to proliferate was evaluated. As depicted in
Figure 7, T celis proliferated vigorously to Adpgal harvested from mice immunized with
Adpgal indicative of the presence of the highly proliferative CD4" T cells. In contrast, T
cells harvested from mAdCD8-Injected animals failed to expand.
[0178] In a second step, we tested whether these cultures contained functional CD8"
CTLs testing them for their ability to lyse Adpgal-infected target cells (EL4, H-2%. CTLs
could only be revealed In cultures established form mice injected with Aciﬁgal {Figure 8).
This first experiment suggested that AdCD8a did not induce responses to the adenoviral
antigens possibly due to the expression of the CD8 o-chain. However, it was possible
that AJCD8 falled to induce immune responses for different reasons. AdCDS was non-
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activated peptide-specific CILs. As depicted in Figure 5, targets expressing
the COB a- chain were lysed efficiently by populations of alloreactive T
cells, but not by antigen- specific T cells. These results suggested that

engi neer ed wetmsnes34bl e to interfere even w th on-goi %ﬁﬁ%b(ﬂﬁ@%?{}ed fic
| mmune responses, such as those found in autoi nmune responses ir

Transfer Vectors to Engi neer Fibroblasts as Veto Cells 42 WD 20041083244

PCT 1U820041008§17:#ona|[n0munvam WD ELhORIcO Eould Ry PERNRIM thp-gddciiaier Vect or
nCDB: A replicati.on- “é & 8. vect or Adenoviral Tr ansfer Vect or (mAdCDBa)

was devel oped Weér{""&?PT nouse CD8 a-chain. Mouse fibroblasts (M57)
t hat had been [M18;T0 et tiv vellidity lobthendiff@BIB conglgsions t G BEL eice were fnjected rmeessed hi gh

level s of the R Ry %&&%‘ﬁ&l%\%%%% -sedofid mﬁeﬁﬁwﬂﬁé&gm%@ﬂ#é ating

cells, expression o ainis | cant | uced by day

Si
5. mAACDS al sCSV§Rrdais (@igr aVoRarerstrgdiced, and S9ay selesn %h@ﬂ"“@% we@@s %l'P'EﬁQu t with
| ower efficiaentig pratadcd dof Gpgah 0T respcddindT ckiis mu@mmumtthmlﬂerabmant s, mMAdCDB

a-infected f t BaI : i -C57111/ 6
(H2b) M.Cs Nciﬁards*%gﬁ%éﬁ?e&é? it daid e ot icda; b Bt & Wydebt 81 5T
presence of ah'FIPW\Hdﬂ“m‘('J'FE'@" Vhese stugiespsocshoved et pfieg an MQP%BJP@@'! §“‘-‘ﬁad been

added, no Iongﬁnongmés@bmaitoampgm ad 1Bt Ae‘ﬁ'daspnﬁw&mgurrrﬂt é(zmswew'hmead eIxperinents

est abl i shed t e 9 I a I ne
suppr essi on. h%?@%f’; I'n rqulhf‘ aﬁg{oglf%g%&’% Jomé%@ vers on %f ‘t:nﬁe denovi ral
vectors have lﬁé@ﬁﬁ'm’ﬁ? é@ﬂ&'&é“ggﬁi‘%@a‘ il rhg\Ropsible taidupend gereviherapyadal hat

expressed nousectsldleso abgtively inavaizdaRnstresposee Bwakt gbes cha&ordiesenst r at ed
that these virgdsgs induce expression of the respective CD8 chains.
Adenoviral veto vectors expressing either the _nouse or the- human CD8

a- chai n nedi at[8380f inbikitomaf SDA™ T lymphoaytes by yetor Te examnecyhelier wsio tiansferer T cel | s
(sea Figure %pctork @dn Bb udIED &L inkibit tHaTTRUUCHHALDE QD4WI T mpiRyted dkeDBIIoM@igo Tr ansf er

e ot e, SRR URABINEL oo e OpHSIARL BiRG Gplcr, TAACDE

suppressed i nmu E_ 16 mce
were infect ed TRNYeMed 19 sarenHEn alganeic MC ¢ass farolscile (FhEB @R Pedmieanst er |
vector or a smﬂmhlatnrya:oemmeseedlovcmifamﬁhg fibeabiasts noreimshuamgi tb presgiveqisdirduit 0si dase,

i nst ead of th oo P,a %at}aﬁl @%ﬁ%ﬁl%wer%\’ csr th@ﬁ&ﬂ?ﬁl t}amm zation,

t hese ani nal s vvere susgen& ons of spl een -
cells were cu|%ﬁ?re@qa#demuw@§% BYP spippgels- Hfer 4 das tf‘?ﬁ"!‘ﬁ“@a%fe Then ‘the
cul tures wer e HasesteiSdnd cingiyeed lbheurfacahrlnimbﬂuorbmmmbrlﬂﬁeeprai@ce/\a&cmuadi uat ed. As

depi cted in  Fedbifind ool $9UhboRialHAGE S o wih AR@UR! dndkBuibriBgRhghar vest ed

frommce | nmuniz cative resence o he highly
proliferative segsncels qy@qrq;dswﬂh|nﬁrn@bqfﬁd%{-tranqduced stimulator oells had high numbers
of CD4" T lymphoblasts. In contrast, cultures to which mAdCD8-infected stimulators had

been added, only few CD4+T lymphoblasts were detected. These studies confirmed that
veto inhiblted CD4" T lymphocytes and in addition that a viral veto transfer vector could
be used for this purpose. '

Surface Expression of the mouse and human CD8 o-chains after infection with
the different virus constructs
Staining Protocols:

mAdCD8:

[0181] MC57T were mock-infected or infected with mAdCDS8 at a multiplicity of infection
of approximately 10° for 3 days in modified IMDM. The infected cells were harvested and
stained for the surface expression of the CD8 o-chain with the anti-mouse CD8 a-chain
antibody directly labeled with FITC (Pharmingen). The extent of surface fluorescence
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cells harvested from mAdCD8-1njected aninmals failed to expand. [0178] In a
second step, we tested whether these cultures contained functional CD8'

CTLs testing themfor their ability to |l yse Adpgal -infected target cells
(EL4, H 2" ould only be revealed In cultures e ' orm nice
i njected vvi)“{% A g”g‘}"é‘f‘ (Figure 8). This first experi rrentﬁ’gﬁg} é@?@%s%nat
AdCDBa did not induce responses to the adenoviral antigens possibly due to
the expressi onyfmdadmed 5 a Audiéaénl actvd® Yl analjer WABSERIAS Bbdrlof-Dickiksah) AdCDB
failed to |ndu(g§ |q§§une responses for different reasons. AdCD8 was non- 43
WO 2004/ 083244 PET/Vs2004/ 008574 functional in some undefined way, or the
m ce coul d onl 182 Hore wardw ediie were duivestadsfringthe savity pbiempral broes $fdRalbée | N MAJCDS.

[01791 To t estmitd)e THeLLéIdiveye mfectsmitndhfn‘-@la%midée@mﬁreb%ingm%enoﬁi&?B&nlr@l mce were

i njected once ' [ | . foll 4 nd. i nfusion
wi t h Adpgal af‘{egf’rt(gd%éggﬁ“@@% g£ ?ﬁ]ﬁ%ﬁg @rofm@hcugg\gﬁ@r Y%Qa?lgﬁtﬁrgg& and 5-day
spl een cel | cunedifiee JMRM, e@%t‘%ﬁi"s%ﬁﬁj wefenharveates ragd estaingd ofer @p#face The

respondi ng T CéxpleSsioh®f fe COS 2Rk Wit thd Wtimolisstadns oadhkih bitiodylddedy dbeled

Adpgal -i nfected,t | | | gQur . Lndeed ex r Q Adpgal |ed
to inproved iuﬁ@ﬁf&?ﬁh;a%ﬁgnt%%&ae&gly oﬁ?ﬁaé"sceg s@eas?HrgawYelﬁg" @ﬁ ;'f‘ ?i“#‘}"&n AdCDO

i nj ection, m dewasdetermingfoihatisexar Gelcypes drcingipgyEP344hane mamowsepis ae. osls marily, if
not excl usi velwyithinisbLigentcelCpdol, weRIRMNAGRE officishty dablé e adenovl ral proteins
common to both vectors. This set of experinents strongly suggests that it
will be possible to[produce o UeNe_tNerapy virar . vector dple to negatively
| muni ze agai nst reqp § t owar ds §8hB®e car ri cBosiiive Stlalng L ectors. [01801

| nhibition of CD4 T OCyLES Dy veto. |0 exant ne wietner] veto transfer
vectors can be used t%ﬂ Iahi bit t hdleukusptes i on of 03+ HF5%nphocytes, the
followi ng experinental systemwas established. C57Bl1184eriped fi brobl ast
stimulator were trangharned to exgpy aitfic 2l | ag@pei c k¥ cl ass 11 nol ecul e
(H-2E5 and the inmurje stimulatory; . These slowprolifefating
fibroblasts non-lrrgdiated to preservé their full stinulatpry capacity,
were transduced with either the mAdCDB or the Adpgal transfer. vectors and
added to unsel ect ed |[&EB116 spl eenB kynphycytess ¢ o068 day 7% heke: cul t ures. were”
harvest ed and anal y4ded by surface inmunofl uorescence for the presence of
activated, i.e. bldsthbhg, CD4" T Tlympleesiéses (Kdgurend). If was found that
unsel ected C57B116 |spleen cells cultured with normal or Adpgal -transduced
stinulator cells had high nunbers of CD4 T |ynphoblasts. In contrast,
cultures to which mAdCDB-infected stinmlgpgys had been added, only few
CD4+T | ynphobl asts were detected. These studies confirmed that veto
Inhlblted CD4'" T | waptmeytes and in addition that a viral veto transfer
vector could be used for this purpose. Surface Expression of the nouse and
human CDS a- cHai8¥ MOSFEwere mfoeicintected. \hg ¥iral titer of the hAdCD8 is not known. 100ul of

its stock solution was used to infect 3 x 10° cells for 3 days. The infected cells were

harvested and stained for the surface expression of the CD8 a-chain with the anti-human
CD8 a-chain aniibedy directly labeled with FITC (Pharmingen). The extent of surface
fluorescence was measured on a fluorescent activated cell analyzer {Figure 10).

AAV-Based Veto Vectors

[0184] AAV-based veto vectors were produced in parallel using a StrategenefAvigen
system. In these constructs, the human and mouse CD8 «-chains were driven from the
same CMV Iintermediate early promotor/fenhancer. The two viruses, mAAVCDS8 and
hAAVCDS were packaged in the HEK 293 packaging cell line. The system employed is
free of helper virus. mAAVCDSE and hAAVCDS efficiently infected mouse fibroblasts
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the different virus constructs Staining Protocols: mAdCDB: [01811 MC57T
were nock-infected or infected with mAdCDB at a nultiplicity of infection
of approximately 104 for 3 days in nodified IMUM The infected cells were

harvested ang2o3h@hiied for the surface expression of thg Mﬁgw with
the anti-nmuse CDO Cc chain antibody directly | abeled WI

(Phar m ngen) . 8@'2 T'% nt og rfac fl u? cence 44 WD 20041093244
PCTI US2004100a81057T) 28 Sfrue gD JBYe0 AT sxPrepahs; & ocouss, of MR Pa- &P yzer
(FACScanl Beckmegpastidhly k Firesextent Of(ﬂﬁorg&swlwe ¥83 mefsUred 2h aBipresoestractvated gbll s wer e

harvest ed fronanklgﬁ FF%\ﬁietMDPfu i RIERERY imfbﬁﬁatﬁgh B@é@éf‘éoamcﬁﬁn exFFb@si&@ I's were
infected with a Sﬁ%w%@'%% aﬁgﬁ ?’F r essi 49 iral contr vect or
(AdLacZz) or witH 'B‘F‘l’cﬁ‘?"t 3%'8 rf‘i’f‘}?@ti’? eARtrRst to §F"153‘?" 3 days
cultures | n rydtherse Théy\afouTih thal Affvedrivandenadpressimr teokisaverd doysde mach st ai ned

for the surfa n.ﬁ@aﬁ%@mm@cme&mm@aae cmti&awst&d?estvraﬁmmm m#azsgeCDB

enchain anti bo I rectl he extent of sur :

f1 uor escence vﬁiﬂmﬂ%’a%ﬁ“aéé°”6gl“§wg’ai%)w“'r’ ke H%?&l- Q FYPAress IMMupe,esh9RIeEr ni ned t hat
several cell thgseéhestaodartiVEgrropsdwadysedt(Figurefbw cells, |.e. cells within the
stemcell pool, were transduced efficiently (Table 1) Mar ker Colt Type
Postdre Staining CDI |s Leukocytes 29.3% 31.5% CD34 Hemstopoictic 13.8%
10. 5% Lineages CD19 B Lynphocytes 0.6% 7. 7% CD3 T Lynphocytes 0.6%iid
Tabl e 1 hAdCDB: [0183] MXG7T vvere rmck Infected. The -viral titer of the
hAdCD8 i s not knowExa b aggitugged to I nfect 3 x

10$ cells for e |nf RSl I nd ned for the
surface expr es@i‘%ﬁ%ﬁ‘?e arve ﬁgﬁgm Ea?,\/\ﬁ_[?banlagﬁ;gq%ﬁ&])a iEﬁD? '}gl Cchai n

ant i body direcel 9”@%@9%’8'9%%&8@ TOe(GHBGEpiepareels Wote inadiates witp3.08ur f ace

fl uorescence was(MERESCHsRE mﬁumrf b warsaneRpledbiMatRRAdaRdcor R W (Figure

10). AAV- Base&uvgtegae}ﬁ%mrf P ko abe 356k (Sl ok P L Y87 B Oduced [

paral l el using a t he human

B mouse DB REHERAFRS (1iEs Mot SeknPy. o) MOV Sismarko cripionc 8 86k oar |y
pr onot or | enharnamrser_uiﬁhﬁcsy\mstg\ha)usEBEs NpAARIGDS, alnebtomyesﬁyme wgEhamparekaged i'n
the HEK 293 pagiadiiNguisfihd, FMEcaplddfary Sof BBl a¥RE deids (Sigma), sodium

pyruvate and sodium bicarbonate {modified IMDM). After 5 days of culture in a CO,
incubator (Forma Scientific), the cuiltures were harvested in their entirety and tested for
the ability o lyse C57BL/6-derived target cells (H-2°).

[0186] To some of these cultures 4 x 10° MC57T fibrablasts (H-2%) were added that had
been irradiated with 12,000 rad. In Inhibition cultures, 4 x 10° MCS7T cslls were included
that had been infected with mAdCD8 at a multiplicity of infection of approximately 10* to 1
for 2 days. .

Cytotoxic T Lymophocyte Killer Assavs

[0187] Cells harvested from the mixed lymphocyte cultures were counted for the number
of blast cells, as an indicator of activated T fymphocytes. These effector cells were
added to a single well in a U-bottomed 96-well plate. The number of effectors per well
was titrated In 3-fold titration steps starting from 3 x 10° or 1 x 10° effectors per well. To
these effector cells 1 x 10* target cells EL4 (H-2"), MC57T (H-2") or P815 (H-2") per wall
were added. The target cells had previously been labeled with *'Cr (Na-Chromate,
Perkin-Elmer). 1 x 10° target celis had been incubated with 100 uCi in a modified IMDM
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free of hel per virus. mAAVCD8 and hAAVCDB efficiently |Infected nouse
fibroblasts 45 WD 20041083244 PCl/US2004/ 008574 (MC57T) and drove high
| evel s of expression of the nmouse or human CDB a-chains, respectively. The

extent of faseseence was neasured on a fluorescent aCtﬂc‘iﬁfs‘iﬂuﬁﬁ‘és%
anal yzer (Figure 10D). It is interesting to note that hi evel s of

a-chain expres’snl on fa seen le %@) Pf '&ﬁ houTr S aft%re transdu%tl 0N, This
finding was i n"@IREMEStaPpraBAR PAMLTPIGR MY, THeRRTEG Tﬂ%&?%?dolﬁwa? hat
AAV- dri ven genemoxgimeseultiple washss witlemedifiefl IMRM.s to reach significant |evels

( P_H Schrrel ck, ﬁf - %@&d?)and tﬁ%@l‘ &lls%@é iﬁaﬁaé{gd ﬁ%é&ﬁ%ltv&u@g% 2\66 ﬁoﬁ/ﬁﬁ‘é ors

reiterated our previ ous coul to supg)ress | mmune

responses. Hefe? Cphé"cg"laéﬂ‘rdé'lhﬁfe"f\ﬁ‘ftﬂﬂ?r Hetsw?revﬁa@ [Bsientriups eAn@ §Y95Rexanpl e 2:
in vitro | nhi binterationat Belippent Civhpaey] dt V6o oy fee 3Qmint Bl B [)Oﬂaedi]m #mé een cells

wer e harvest ed hf Rl Badh \&e‘ﬂ"a%&i)theaé]#ouwatéﬁ rélgé'sgd Yol tCrargel Bk Gras C€! |

suspensi ons were diated with

rep
3000 e ( NPT B! 4094 Saay sopster Heckmar, P CQ'HT“L ey
(responder | ef f egtiowhicfesflectr optisrveere oniltad e deferming diethackgindireléase. Io@a) Crr adi at ed

C57BL16 spl eenjngdibdrdtioh td ﬁigbtadeﬁywé‘sﬁieteﬁﬁmdaaﬁ wéR! in whith a2f% Weton Rldtaes (TPP,

M dwest Sci ent erl C mbmwassuwt $or91e(_e}rcihatl contained 10%fetal «calf
serum ( FCS) (S )5 enfcrilmn P% torry0| n sul fate, gentanycine
sul fate, L-gl u{§8PkEne amwpf@amfbé@lhaﬁsﬂelermmﬁa@ssent| al amino acids (Sigm),
sodi um pyruvat e angysoghddit lRicGar-BadkabendEBaEb)l 16t rdiddeb) backirdp 5 days of

culture.in a C2 Incubator (Forma Scientific), -the cultures were harvested
in their enti r efepsedndod ested for the ability to |yse C57BUG-derived target
cells (H2"). [01861 To sone of these cultures 4 x 106 MCS57T fibrobl asts

(H2d) were added that had been Irradiated with 12,000 rad. In Inhibition

cultures, 4 x 106 MR 7 Jpacl uded that had been Infected with
mAdCD8 at a wltlplmm—rnm of approximately 104 to | for 2 days.
lQlt OthOX'f T L?/mb@w&@d Mhdhb@ﬁet cﬁglﬁ@s\/vﬁef r&&i—@(bal@@laﬁtﬁc?ﬁﬂlﬁﬁslio%sé bdiiret he ni xed
ynphocyte cu e _coun or 0 s an

i ndi cator of a %-asqb\é%aﬁtslwﬁﬁpﬂg {aééndtc?ﬁ@qﬁqg?({ww%@gﬁlwgﬁ%b@] rE‘idded to a
si ngl e wel | | nard hed beantinferied Wit mAGCDS. Hites £ days Phevlture itecaultusés vesird Ramvested. per wel |

was titrated | Bndteéted fér tnek Gaility Wlfyéfet BRIS(HIPXbrgbt @iy &t Qiferbni offBior-arget X 100
ctor cells | x 10" target cells EL4

effectors per T hes
(H2"), MXS7T x%)éabf see']Té!%}'f:t‘fﬁ(I—I—2d) per well were added. The target cells
had previ ous| y [&&hAd cahbe eadnyvaverhin Gienixed Nmp@heyle cuituee, the PelisleknresEng®P§ . 1 x 100

target cells hadipRaeR indedPatde TWmrphoched) PG in a nodified |MOM 46 WO
20041083244 PCTI US2004/ 008574 ina vol ume of approxi mately 5001 for 90 m n.

Thereafter, the non-Incorporated "Cr was
Production of mAdCD8 and hAdCDS8

[0192] Both Adenoviral vectors were produced with the help of the AdEasy™ system
from Biogene. Here the mouse and human CD8 a-chain cDNA is incorporated into the
Transfer Vector (Step 1). Recombination with the AJSAE1/AE3 vector 1s achieved in
BJ5183 EC bacteria (Step 2). The recombinant vector is then transferred into the QBI-
HEK 293A celis that contain the E1A and E1B Adenovirus 5 viral genes, which
complement the deletion of this essential region in the recombinant adenovirus, The
hAdCDS and mAdCDS produced in these cells are thus replication deficient.

[0193]‘ As control vector expressing the bacteral LacZ gene (B-galactosidase) the
Qbiogene provided QBI-Infect+ Viral Particle (Ad5.CMV0LacZAE1/AE3). Mouse CD8 o-
chain sequence used. This sequence is similar to the published mouse sequence:
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renoved ny nultiple washes with nodified IMDM [0188] The effector and
target cells were incubated in a total volunme of 200 pl for 4 hra In a CXZ
incubator. Thereafter, the plates were spun in centrifuge (Centre CI35R

I nternati owzdﬁqwg,@ﬂent Conpany) at 1,500 rpmfor 3 mn. 0359%259"“’% Jredi um
was renoved fromeach well and the armunt of " rel ease e target
cells was counted in a Mddel 4000 Gamma counter (Beckman I nstrunents).
Control cul tures WeAGTUAS SEQUENCEMWMASPLERFLSANQILMGHESI S were onmitted to

determ ne the background release. Total "Cr incorporation Into target cells
was det er mi nedLGRCARKAGAPELRIFRINE MBAELGQIYB bVUEVLGESVERIGESWAFANS T i t on X100

S t of
A A L B A
rel ease) / (tokaledvaireagiBNsVINARISIAVAVIGkyN STPRARRTPsRORPTEYR Activity cf
mMAdCDB in vitro (0190] M xed | ynphocyte cultures were set up (Balb/c

anti-C57BL16). QFFORIPETEB@R@SMKGT@SJ FAUBDERVAR LAGIOMARLE ISS1ITMEY added (as

i ndi cated) that had been Irradiated with 12,000 red and had been infected
with mAdCDB, ARBRIFRVCKGRRBLVROEGKPRRSEKIVt he cultures were harvested. and
tested for their ability to lyse EL4 (11-2) target calls at different
effector-to-target (E! T) rati os (see Figure 4). [0191] As can be seen, even

In the mixed | L0g. +knhibited the

i nducti on of w‘? %Ho%%agnsé &cg%ﬁgﬁ%o eﬁﬁfcgﬁ%derh%(mw]
Bot h Adenovi ra?°"1Pé’@E‘8’rt ‘WQVS@ theRIEnGe 85 digaedhel p of the AdEesyt system
from Bi ogene. Here AGTeJAmSEeUEmEi REABVTACOBPIALCHHAAR CDNA is i ncorporated into

the Transfer Vector Ef@ Reconmbi nation with the AdS5DE11ME3 vector |s
achi eved in BISAEYSE W@P@E(%PQH@FPT?ﬁESWchan%‘FWT%Ct or is then

Lranst er red | nfQ sHiRolblecy A0 ERNR HABFRGAR SifhdsiEgFl A and ELS

Adenovirus 5 vira enes, Which “conpl enen on of this essential

region in the S!WQWVWFLPWWPAF‘WTPJWSM@@@BE&@ RPARMECD8 produced In

these cells are thus replication deficient. [0193] As control vector
expressi ng t heAGNRRRVOGKOPREMIBGRKRELARY)al act osi dase) the (Qbi ogene provi ded
@Bl -Infect+ Viral Particle (Ad5. CWLacZAELf AE3). Muuse CD8 a-- chain sequence
used. This sequence is siml ar to t he publi shed nouse sequence: 47 WO
20041083244 PCT( US2004 .'J MASPLTRFLS LNLLLMGESI .

| LGSGEAKPQAPELRI FPKKVD SSVSTQGECSW.FQNS

OV
SSKLPQPTFWY thw%%g&MTm Kol b e WHeiftRN & Spsleni -] SNSVMYFS
SWPVLQKWN STT P LRT P‘ﬁle system works by inserting the mouse and human sequencas 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 profelns) and the
PAAV-RC vector (containing the capsid genes) fo produce the recombinant AAVY
particles.

Example 3. Englneered Veto in Animal Models

{0196] Prior to the transplantation studies, we investigated how animals responded to
the injection of large doses of the mAdCDS. in the first set of experiments, Balb/c mice
(two mice in each group) were injected iv. with equivalent doses of mAdCDS8 or an
Adenoviral control vector coding for §-galactosidase (AdlLacZ). After seven days the
animals were sacrificed, Their spleen cells were cultured in the presence of AdlacZ for
five days. They were then tested for their ability to lyse AdLacZ-infected target cells
(P815, Balb/c-derived), As depicted in Figure 13, CTLs with specific lytic ability could be
expanded from Balb/c mice that had been immunized with AdLacZ, but not from mice
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QRPEDCRPRGSVKGTGLD FACDI YI WAP LAGQ CVAPLL SLI I TLI CYH RSRKRVCKCPRPLVROEGKP
RPSEKI V [ 0194] Human CD8 a-chai n sequence used. This sequence has a silent
mutation conpared to the published human sequence as | ndicated. ACTUAL
SEQUENCE: MAd-RW4igdabdePLALLLHAAR  PSQFRVSPLDRTVWALGWMVE LKWB W.FQP
RGAAASPTFL  LYLSONKPKAAEGLDTQRFS GKRLGDTFVL TLSDFRRENE L
SI MYFSHFVPVFLPAKPTTT PAPRPPTPAP Tl ASQPLSLR PEACRPAAGG

AGVRRRVWCPRPW&%S@KE’@MRW ek debaC t THrelfit e heB ABHs Yot MGl [ 0195]

These vectors were produc t he AAV er - Fr ee Systemfrom
St r at agene. Thre”mggﬁsrg@ﬁﬁﬁff e'b%‘/'pal' H'B'gw Heg“?ﬁé"m%“&’ﬁaé Msequences | nto
the pAAV- MCS Bt9iimg seeot! set-upT BEEBIP Imienivale iingmunized witln etjuisalest doseedf | Nt o HEK

293 cel I's toggAdt®s moe &Aueédzq& nﬁ&eﬁsgavdn é@@@&@l.rﬁmmaa&eor%maﬁy

Adenovl ral proteins tor on | ning th si d genes)
to produce the®Feds Y"?Fa??f’" é@gﬁﬁf?@l%swﬁ cell Qﬁeﬂg@r ﬁ’e\/eto In
Ani mal Mbdel s frésee@]of Rdliaps for fwetdams tmwbmaastedmrsnm@% to specificallyest i gat ed

P?\rlvs?ms rer?l gfrgx fRMaCRM- .r&éatedﬁéﬂ@téénk 27 @svapéqdr@ddmgﬂmﬂ&u&ioftrqlgﬁcﬂm% I'n the
injected i, WF”F?{J getfte%équ’ﬁ?t ?Josggcé °ekfme'$‘rﬁe\(g%ﬁ@e'g?t 5” g %real?ont rol
vect or codi ng Wmhgﬁﬁ@ﬂ&flmé@gt{fﬁmaca After "van days the animals Were
sacrificed, Theigs Srp{hSGéboﬁd?bHaﬁe YIRHIE epillichertsC e irémairm dy?e@@ﬂﬁceuﬁi hfgdLacZ for

five days. Thewggmg]ﬁ%cg Rﬂjﬁfgaoeﬁ\ggbamgbd{ X”{dg %sege %dLa Z-infected

target cells erived Ls with
speci fic |yti cheiirst i) injegfiendSexen des frigideie qu%FﬁCEf&P%Pﬁd ﬁners'ev ﬁmﬁ&ﬂ c¢lad been

i muni zed W t heulhbsowgaro eskiblishedin thelpfugtnte 6fAdLAE2. VW& BEHRAdKSBRAwere agam

PCT/ US2004/ 00 d r%%gpaa ested that
AdCDB di d not 8&%’ o hﬁ&rnﬂ% aglﬁcmgﬁgégtbt%g novira anﬁgsgdgh'r to the
expressi on of 'f¥fed éEBe"&"%‘FP&l‘%AdLFEzl'QdFP ammam@é%meds@muwﬁaﬂowfﬂ% mce were
| muni zed Wi t hthespimal tathati peboisesty redeivedIAGEDB s(ifailed tehount a Adhonrss’ Thaseni ce) .

Seven days aft&Pednm%gg%Et' RE AR @plonyﬂf aiRd to ﬁm@&d& FRHP WBchse2 Gl 1 ced.

Their spleen cells ultured I'n ce sence of
Aibacz For 1 el Berpijipdmaes, dyerass di C'F‘ﬁﬁsa'm.ﬂ?e'fabﬂr% At
specifically dvaded thadhmeigsystdect ed target cells (EL-4, C578116-deri v.ed).
Again, injection of AdLacZ had induced the devel opnent of. specific killer

cells albeit at a lgw._frequency, whereas mAdCDB had failed to do so (Figure
14). [0198] In the%ﬁ%ﬁﬁ‘g%% of this experinents, the remaining C578t16
mce that had [0199] A skin fransplantation model was set up. In the first step, mice were sacrificed

and sections of thelr skins were harvested. They were infected with an Adenoviral

control virus (AdLacZ) that carried p-galactosidase. Twanty-four hours after transduction

these skin pieces were cultured in medlum containing 1IPTG, which through the enzymatic

action of the expressed p-galactosidase was converted into a biue dye {data not shown}.

In paralled to these studies, we optimized the surgical procedure. Donor animals were

sacrificed and an approximately 0.5 cm?® oval shaped piece of full-thickness back skin

was harvested, Adipose tissue was carefully removed. In syngeneic transplantation

studies Balb/c skin was transplanted onto Balb/c recipients. The skin healed well over

time (data not shown). We then switched to a fully allogeneic strain combination, in which

Balb/c donor skin infected either with mAdCD8 or AdlacZ was iransplanied onto

C57BL/6 mice. At day 12, all AdLacZ-infected skins showed evidence of active

inflammation, whereas the mAdCD8-infected skins appeared healthy at this time point.

In this model, however, tolerance was nof induced and the skins eventually succumbed

to rejection, apparently due to the later-determined fact that the majority of skin cells are

refractory to infection with adenoviral vectors.
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recei ved either mAdCDB or AdLacZ received a second dose of AdLecZ seven days
after their first viral injection. Seven days later, mce were sacrificed,
and five-day spleen cell cultures were established in the presence of

AdLacZ. Theve esnossdisg T cells were again tested for thgi ' ility
towards AdLacZ-Infected EL4-target cells (Figure 14B). r@ﬁé‘}g%@'}t&ﬁgp

exposures to AdLacZ led to a sonewhat |nproved inmunization. However, the
ani mal that had previously received mAdCD8 still failed to nount a response.

These experi nent Si! sugg%%!#h%t IaAI%@lDB not only failed to induce imune
responses, but p uction i mune responses directed against
| tsel f. Thus ripbflRlBosmig e éah@p:aentmamﬁoasmgﬁﬂeupswe&t s ST BbAL | on [0199]

A skin transpl antatjon nbdel was set o first step, ce were

sacrificed 4§ @&cranspiM ”’F'?feﬁ?'? 3&11@@%}'@5"@13%6{?%%% &Y ‘T‘h‘??%!e‘?e i nf ect ed

with an Adenestabiisting toe trénsplhntation syste(v\ute @edf)inedival heart musel d@lsg@alidweosi dase.

modi i cont a ot pecBLEN AR Shgl Ll 3aboRInE rilh REFBrRlls itk ' eepr essed

p- gal act os| d§$B 5"%1?@518? t’"ﬁ'&i“%‘%ao"@mb%lﬁe@"gﬁg\éﬁ%&t ?Woﬂ’leg%%vﬁ“lw In parall el

to these st udkneessiomef thptrovse 688 tivbais wag) idetedtedobyoivwdinsfigoredoenmer  Asninnal s wer e

sacrificed apfly@nsaReicesefbRdisnt sUaEd MRk nRRFRESe BINESRr 54 fiddl.| - t hi ckness

back skin vvamsauhﬁr V\ﬁtﬁtnég;?%i ?@&gﬁ?l ssue tvi/a:z:.,car efully re?mved. I n syngenei c

transpl ant at i"GPR{RMAACRE push MOl gfiapproimatel I b1 ant ed” ont o Bal bl ¢

reci pi ents. T0R91EKavingh esthtdishedethe spoaeptibilityi ok héah tnstietcelish doAICDE t hen

S\Iim: tC_heg t? g'atfls_\dtlgcﬁ?/n, ald taﬁ@rﬂnﬁigg thd eaicéhusﬁbﬁbéz'fmi. ?.Vhichi n?elve%sefgune@?bbl %5 (;EE%

skin infected ei r.W r cZ.wa anspl ant.ed. on

Yce. A day EPeLFe “ﬁggagﬁz"f@%@gﬁ AR Dt B0 BB a8 e

i nf | ammat i on,10WAPeors10 RE ¢S fien e eedithek inpubaiag b3t e dor iaiaheursy at thi s

time point. Théh thdyl thansERedd undhd WR\EAY skint db iy Q@F@aeiﬂ%lbﬁQH-zhmyé?%c@nd the skins

eventual ly suy e%PeHbﬁa% Eis% Jglgchd n %Rgoreexnt A due Tthu _tpee Iaste - det er m ned

fact that the rraﬂor[{ly SP° S8 N8R T sRTE SPETRR or Y Y8 FPECA SN with

adenovi ral vé&etsgipatationg thegnion wereoseiived poT el 20ear=008s Ngrvesied. db&rei c Heart

Lre antsplt ant at i(@}fpiérm&ggonc'ﬁheglmlahtmﬁr?ge)haa;:btseﬁurpafanseplds,@ta?% ke@ﬁdm!faadﬁtr ;Mﬁs set up.
ar i ssue _nf 0 e YRp ed.u hee. 0 e

reci pi ent rm&@éw g&\\ggr ) %Tg@g?ﬁrgﬁéﬁ}b{ 0 esotg%bl ?‘éh@ﬁg{"? h'ee'%@ang-{)'l ffgmt ation

system we eXdRioreigs havrsted e mighstbatdeceied keagy pihgr Heck-ifesad o ifesteded wit h
MAJCD8 vect omdih thBihighest canedrliralion 9p mAdG DBrebowedtiphriiordsponséciawdrds sattsr d  pr epar ed

and 1 nf ect ed el dohr ALDR g RimoiclbBRR rof A thdt AP rocalb8 nEafs ire! SUT  ace

expression of the nouyse CD al n was e eﬁ‘ol rnnunof | ucrescence, As

S "a- ch det ec
Tn B guro 18 (e RugoweE Agrcatieias o AGC0S SeE SRRNICBORER T e ol o t of <
after a 24 hoespenséminutiatestom infedtibn WINGEDBPEY obmAdGDR puiedtipmast effidant| y 103,

This virus amount was therefore used for next experiments. Additional Balb/c recipient
mice were transplanted with C57BY6 hearts infected with the 5x10° PFU of AJCOS or
mock-infected, One group of animals was sacrificed 38 days of the transplantation. The
transplant-carrying ear was removed, The tissue was fixed. and staingd
immunohistologically (anti-H-2b-Peroxidase/HE) for the presence of donor-type heart
tissue. it was clear upon observation that only the AdCD8-infected heart tissue had
survived. The heart lissue present did not show any evidence of cellular invasion
indicating that rejection had been prevented. In the mice that had received mock-Infected
hearts, we could no longer discarn intact heart tissue, ‘

[0202] We also harvested the spleens from these animals and set up MLCs against
iradiated spleen cells of donor-type. These cultures were tested for the presence of anti-
C57BL/8 CTLs. As seen in Figure 17, the lytic activity of T lymphocytes in the mAdCDE-
mouse was reduced down to about 7% compared to T lymphocytes harvested from a
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[ 02013 Havi ng established the susceptibility of heart nuscle cells to mAdCD8
transduction, we determ ned the concentration of virus, which was best
suited to suppress the Inmune system C5761L16 (H 2b) newborn hearts split

in hal f, iRyesdosesMsth 108, 5x10" or 10° PFU of AdCDB nBhelibosand then
I ncubated at 37" C for four hours. Then they transplanted under the ear skin

of fully allogeneic Balblc (H2d) mce. Mck- infected heart tissue was used
in control expenichreetss. AEhtond yetohandeigntadafiteovas keptdor2l dayy, at which,timehe m ce

?’f;ﬁ ;ag;] {féﬁ% gg% ssé}ﬁeerglagmn%ﬁgéﬂma(ﬁnmuaﬁﬁ.@ﬂ?Se 0. In tis study, and
i pi i - y
tested for thdi® t‘ss"éﬁ)\”?si 5@' ﬂ%‘@“&%‘é&é % },@5’3 EE’MW%‘P'B@?"SE%?F‘
depi cted in Fitigaue avas healtlly i gprehratopt €ls chidiaste it animaly thah mdclscEtIthoplewl ved

hearts either rﬂ@fels He&iseﬁtu@&la Bsud BIACHAbarely aisbetnhae hlmbaastrua@ﬁ@embr ation of
mMAdCDB showed _hi nses 1o hgvs RQe/“’dé t he donor-tissue type.
el

re
T | ynphocyt es t'?sgggﬁs %F%r?ﬁaﬁlle%%q?rﬂ%?u"}? hearts infected wth the
two | ower cond@d0B] Weiagas S@ﬂiemmﬂ%%mwﬂ@@wérﬂeﬂsyn theppenimale dSileenune

responses. | n chiigitsat ht@ beerdRartesfe® Gbrh @id BALBA réviplts vBFé—htﬁfulaﬁ&d@EndéF—OVed the
most ef ficient Iehb%BWGralﬁ'IU%pPgqu tNX%%esieQ%r%feﬁagqvg%%\%ar{dﬁﬁn&g@ﬁﬁéper ' ments.

Addi t i onal Balhg’f3 r eci pren 'Were trans hearts
i nf ected with#gH Stﬁ‘)'@ﬁo'!l Fisute & thedigliogactivity C‘Frﬁd!wlﬂh?ﬁ!@étf@ﬂ‘ anivRls et of ani nal s
was sacrifi cedecdBediiCDadrbatbdifeatty WadShifdahtalrédated td Sproxintalyod cﬁBdintrGIar rying ear

was renoved n ' I munohi S$tLio Iy
(anti-H 2b- Peﬁgb‘jj;'i EE\}QQT%'ES s)tﬁﬂ"gédﬁp?aég%ﬁé:% h&ﬂ%ﬂ?ﬂ'&f’mﬁ%"g 'H’ergf? or afl ssue. It
was cl ear uporﬁhetﬁi'g@ﬂ%'&mﬁﬁtnblﬁﬁ‘a@ algh pignificandly reqiesred thenfreguensyl ohibey respeciveésue had
survi ved. The aneédclivetT IEfRghocypise Thdsb eﬂjeﬁhmtmaér@wmmme@mamQﬁ@rafveﬁel | ul ar

nvasi on i ndigat G0 Alind FBSLAOhRRLaRE R RYRIAG: ol pllBefllce that  had

recei ved nock- hearts, we coul onger scern heart

ti ssue. [0202]°9%5-al so harvested the spleens fromthese ani mals and set up
M_.Cs against Irradiated spleen cells of donor-type. These cultures were
tested for the presence of anti- C5713iJ8 CTls. As seen In Figure-17, the

lytic activity of T | hocytes .in the mAdCD3- nouse was reduced down to

about 7% conpar ed g@ﬁ%ﬁ%ﬁ@@?ﬁ'—@é@%rvested froma 50 WD 2004/ 083244

PCT/ U52004/ 00 e C f a te ce was kept
iﬁsz&ﬁ %yﬂﬁgelgoﬂﬁ alwgr eE Q&Qpl%gﬂo wte% P%eln'ﬁ&l d:'?‘u'ine

for 52 days, sacr i Fgrarts and | nmune
activities werli@nsaiasirsioction cqmﬁnwmwe@emew plipeprpyialels daas tfgmsaiﬁmwm
convent i onal | ynlf bEgred(itiatiimalnshiowead o veahctionNd GiaBidon fgiedse deviaie @tdng this Biale was

heal thy in aphey me&e?dab@uwmamt el @ 9h3 agsga.rad hadt ee&aﬁg#@e flgmock-

i nfected heart t1ssue a | Scer nabl e destruction
of the ti ssué’a%é%a %’E@ﬁr’ﬁ?&e’n?"éﬂ“rﬁ&"%{? aamﬂ%ﬁw?'é’ eh 2R eatdy Hiopd gucese . [ 0203] we
agai n st udi ed rédoetioh (RCheIaN1E0iM)aNEs Dbicsaer. |Figmei0@e¢f¢tshdmblbdmoaneml s. Spleen

cel | s that NayenRefuntedus b Gmid) Hitd 4ha iPALBHG: hRChBEE theplEbiGurnhl Tu! at ed
" on destroy their pancreatic islets.

[0206] Two different strain comblnations of syngeneic pancreatic islet transplantation
were performed: C57BL/6 into C57BL/6 and Balb/c into Balb/e. In studies, the pancreatic
islets had not baen transduced. In both groups of mice, normal and stabls glucose levels
weare achieved after transplantation. The entire observation period in these studies
streiched to more than 6 months (Figure 21). These sltudies were followed by
experiments, in which the pancreatic islets had been transduced with mAdCD8. The
infection conditions had been established praviously (see above). Again, a nermalization
of blood glucose levels was seen (Figure 21). interestingly, in the case of Balb/c donors
a delayed reduction of blood glucose levels was observed possibly indicating that
transductions pancreatic islets took longer to adapt to thelr new environment.

51



type, i.e. C57BU6, stinulator cells, then tested for their activity towards
the stimulators. As illustrated In Figure 18, the lytic activity of T

| ynphocytes fromanimals that had received AJCDS-treated hearts was

si gni fi cantwo 2omaeszed to approximately 9% of control. [Q204d,0]hG88,
experinments showed that mAdCD8 had not only prevented the rejection of the
al l ogenei c heart, but had also significantly reduced the frequency of the
respective aI[OZlmzads iwett kitoviny thiph Adsnbireses Tane Sissuex ransdoeedt witht Adenedralr e

| ndi cated t hatyesg ﬁﬂ@&rmem%%ngmme{pgﬂaﬁo% deBfuchidhdr R Ghddieat e C! ©

could prevent the re%ect I on gegnel c org Pancreatic Islet

Transpl ant at i JfE4P0IHS IMBYEe e"fﬁtﬁécm%\?fd ?’lsdﬁl%‘ﬁé!‘?:t 'FB‘hEﬂil "ohPesli ons were
perfornmed. Sineaped the dangepienefits originally tpredicted.o Hoveverels cap@pedienistinfbojioradf

?Eﬁr g;ﬂ gﬁt Ielnytt?]%a@&?reaé% nmﬁ{@t@g@f@ vedﬂ:l? Idw ot &HeBdndir suaf%mk r&gfeW(egea

ucti Vv |

adapt ati on per'\f’f'}ﬁ 1ﬁ o °% L@"aig bel“P g%ﬁé@fﬁﬂ‘? %ﬂ ty Pg‘ﬁ?ﬁ?e nt ed
pancreatic i sI|Emwwpmsnww¢ta¢1wlﬂ@ir‘?dﬂﬂomwl repibintl s, In which such an early
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combination.

Trachea and Lung Trangplantation Model

[0210] We deslgned a series to studies to examine the ability of adenovirus carrying the
mouse CD8 gene (AdCD8) to suppress the rejection of aliogensic transplants in a mouse
model of tracheal and [ung transplantation. .

[0211] In our first study, tracheas were aseptically removed from C57BI/6 donor mice,
and freed of all attached tissue. These segments were infected with AdCD8 (1.2 X 10 ™
pfu) for 24 hours, 37°C. These infected tracheal segments were then incubated with
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[0214] Samples of lung tissue from Balb/c donors were infected overnight with AJCD8

at 37°C. Tissues were then transplanted under the dorsal skin of C57BL/8 recipients.

Conirol animals received non-treated or Infected tissues. Animals were sacrificed at days

8, 12, 19, 20 and 22 following transplantation, Spleens were harvested to follow the
immune response of the recipient in the presence of tissue with the vetoing CD8

molecule {Figure 24). Similar to our previous findings in the heart transplantation model,

treatment of the graft with AJCD8 had resulted in the suppression of transplant-specific
CTLs in an assay designed to recognize allogeneic targets.

[0215] Samples of transplanted tissue were prepared for histology by fixation in formalin

and staining with hematoxylin-eosin. The tissues from mouse lung that received no pre-
treatment of AACD8 (A) showed the classic pattem of cellular infiltration into the tissues
as well as bronchi that were totally occluged by cells or collagen deposition (Genden,

2003).
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Treatment Pill Pal pable Relative Frans lantb Bri htnass PBS 50.72 AdCD38
1.2 ++ 90.58 x109 AdLacZ 1.2 (blue) X 109 [0212] Transpl antation of
AdCOB-treat ed nouse tracheal fragnments. Five ring segnents from BALB/c m ce
wer e freed wbadslosnennecti ve tissue and | nfected overni j X 10"
pfu of AJCDB or 1.2 X 109 pfu AdLacZ in IMDM . Sanpl es \i\%lém%l!rqﬁe‘lr?loogsﬁ aced
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to follow the thdrnopeme response of the recipient in the presence of tissue

wi th the vetoi nol.ecul e igqure 24) . Simlar to oyr vi.gus findings
in the heart t[%r-{gﬁa gwlgfiqnoﬁrﬁgfeﬂyof%mij m‘b”lg @sﬁ%':'.'sg?'@"f f\géﬁ?% H'%AdCDB had
resul ted in t Isisnificapiyr ieduse dhe epreprengesys|infiammatpwyciefld i thepranchi or glvedassay

desi gned to r Qa@eHsZe R teopRMEmBe.  AMGRE Mot elfdddd habampwasid Bé ter sdepl ant ed
Lissue vere prepalatiehionl b AkRMicH Kol of 86 1 Undid) b SifBlch T aciighi i 21 ni N
wi t h hemat oxyl'™-€éosin. The T1SSUés P5M mlse rung that” received no pre-
treat ment of AJEPRo[thgrapesisaraticalpss for uradrapspigatraignis- of cel lular infiltration
into the tissues as well as bronchi that were totally occluded by cells or
col | agen deposition (Genden, 2003). 53 WD 2004/ 083244 PCTNS20041008574
[0216] Tissues that were pre-treated overnight with the vector had fewer
bronchi that were Infiltrated. At 22 days after transplant, lung tissue

wi t hout vector treatnent had cellular infiltration throughout the lung as
well as in the bronchi and alveoli. Vector- treated tissue had far fewer
areas of Infiltration. The slides were eval uated by counting the nunber of
open or closed airways In each group of sanples. Tissues fromnon- treated
| ung tissue had 83% of the airways filled, and 17% of them open. In
contrast,
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AdCDS-treated tissue had 30% of the tissues .filled with cellular deposits
and 76% of them open. [0217] In conclusion, pre-treatnent of tracheal and

l ung fissues with ADCD8 did significantly reduce the appearance of
Inflammatory cells in the bronchi or alveolar passages In the recipient
‘mce. It was not expected that this-wuld be the case. Significant
reduction in the histiological signs of OB is a nmajor breakthrough In

devel oping AdCDB for therapeutic applications for lung transplant patients.
54 CLAIMS W claim 1 An ex vivo nethod for specifically inhibiting a host
T cell response to target cell- spe@fLAIMSanti gens, conprising contacting ex
vivo a target cell expressing said antigen with an expression vector

encodi ng a CDO pol ypeptide conprising the CD8 a-chain, wherein said CDS
a-chai n iWeslgimessed on the surface of said target cell and whereby said
host T cell response against said target cell is specifically inhibited
when said target cell is transplanted to said host. 2. Use of an expression
vector entodi rfyn ex GUB medhogfepenesdicaltyriphibitinghg hostel GBiBreaponsdd target celte
preparation of i 4 t ally to
" bt a1 oePEeFEBRRs! Lambiing POREHng b o AT ool S bret G Pl e o oo
a- chainis eﬁmﬂmwﬂhm Qwee%@nf»@@@r@cmmat%m?geolymtme@nmpmméﬂsy a host
T cell respo r Hi when
said target CW %qg.,aﬁst% "gnstra@dg?g cgg'{ld IssefﬁsgéeETﬁmeyS%ﬂ%b?cc%%dl ng to
Claim1 or thdamgekceltaod dvhegehyosaﬂi dopt D cellifesrange Rgiainst saidderget 6l is specific
antigen is an o Caim3 wherein
said alloantig hhlﬁon%?rﬁﬁdgtgdﬁhe %ﬁgﬁg?@g%t{é@ﬁla sg%igg?%{rget cel |
conprises a donor allograft cell. 5. The net hod or use according to Caim 3,
wherein said | rget cell
conpri seszﬂa rgé%egiéergﬁté;@%sﬁﬂng&tinéré%dw %?%Pﬁlgﬁ@%%ﬁ calébé ?nhl biting
T cel | responsdginio thfopreparatien efeneompesitign fas sopditiening @éaraetmetl hwlf@ahlwprl si ng
condi tioning gy ir‘(HlﬁfPaGI'O rre?ﬂclnggrt@iatrg&%'eh %E%Jﬁvéﬁ?lﬁe@'mﬁwepé?ﬁ%ld%ﬁé gens to
express a CD8 pol ypeptide conpri sing ain or to or

cont enpor aneouhai is rexmeamboramomuriaﬁe @f S@Jélt@'geﬂ Gedigqf@fwhaféw & hpsitbeelsai d
reci pi ent, wh si on of
ai d D8 a- chare Bt REnStY Bdelis siREriay Miblda i S ol el
inhibits the traé‘@plph@dtto adid bpshmune T cell response to said donor antigens.

55 7. Use of a conditioning nmeans conprising a CDS pol ypepti de conpri sing

t he CD8
3. The method according to Claim 1 or the use according to claim 2, wherein said

target ceil- specific antigen is an alloantigen.

4, The method or use according to Claim 3 wherein said alloantigen comprises a
donor alloantigen and said target cell comprises a donor allograft cell.

5. The method or use according to Claim 3, wherein said alloantigen comprises a

recipient antigen and said target cell comprises a recipient cell.

6. An ex vivo method for specifically inhibiting T cell responses to donor antigens in
a recipient, said method comprising conditioning ex vivo donor allograft cells
having said donor antigens to express a CD8 polypeptide comprising the CD8 a-
chain prior to or contemporaneous with transplantation of said allograft cells into
said recipient, wherein when said allograft cells are transplanted expression of
said CD8 a-chain on the surface of said allograft cells specifically inhibits the

recipient alloimmune T cell response to said donor antigens.

o5



a-chain in the preparation of a conditioning conposition for use in
conditioning donor allograft cells having donor antigens to express said
CD8 a-chain on the surface of said allograft cells, wherein said expression
specifically inhibits the recipient alloimune T cell response to said
-donor antigens when said donor allograft is transplanted to said recipient.
8. Use as clained in claim?7, wherein said conditioning conposition is for
conditioning said donor allograft cells contenporaneous wth
transplantation. 9. The nethod or use of any one of clains 6 to 8, wherein
survival time of said allograft is extended. 10. The method according to
G aimé6 9, | . wherein
sai d cond 1 ory S osef oG e dolBrBRY o 1% Roayfeefbe Bomfridh ik Che,
expr essi on veoct-chairrcthei prgparaiian Qﬂxcgmlt;qnmtdodmosilian farheselis ecndit@ning ng t o
any one of O aider LidgPatf GaleHAGIE' drSPhitoEROM Lichole o ERRROSHAH B e Tor use
in vivo in the do n'goraeLP ing o aid
al l ograft cel Isurfaste of L%le albgraftceatiei Wherainngpidrespressiomppedifically mhibitg the
pol ypept i de- couppiehi BhAGnERCoelPiceBalsd bk 8ol REAN BRefba diRBE t1 oni ng
conposition for use I'n COnar t'i oni ng reclpl en graft versus
host di sease tajlogwﬂnsa&maptanthd@ﬁ)@ald-remmemt on the surface of said recipient
cell s contenporaneous with or subsequent to transplantation of said donor T
cells into said recipient, wherein said expression specifically inhibits
t he donor8al | disemaseclagngsbrins eclain g aiwherain i gaice reonditioninge reonmppsition dsisipt ant ed
donor T cells. ondi ti oni ng
composi t on 1 s Patonig sha 3R b foleoblgdad eout Wik Fafbcifiatel " org
pol ypeptide is expressed by said recipient ceI | s and whereby the GVHD
I mune regpon \ in said
al | ograft§| S ?ﬁnﬁe[)ﬁ‘essed‘ﬁlg@(‘?ncle n@%e (chgé"gé?géodigﬁw emém\%ﬂﬁg 8@%@ wher ei n
sai d conditi ondllegrafidsextendsd. contacting said all ograft cells with an
expression vector encoding said CD8 polypeptide. 15. The nethod or use
according to any one of Clains 1 to 14, wherein said CD8 polypeptide is a
human CD81gol yPepnethed at@rdimpéo Gigirh 6cbr 8r ontbe uae ecooddingyta anyaong afiekines G ai s
1 to 15, vvher f -
extracel | ul ar dorbrrc;t‘laé n%o@%Sggﬁé'q&%m’%ewwééssga}t?%ﬁg%é*rcr%lr”g%aﬂ ﬁ?‘g‘lﬁ'ﬁh 17. The
met hod or use acegrelsiog veotoaaycoding safd Ch& poigpeptided 16, wherein said CD8
pol ypepti de consists essentially of the Ig-like domain of the CD8 a-chain
and a

11.  The use according to any one of Claims 7 to 10, wherein said conditioning

composition is for use in vivo in the donor prior to or contemporaneous with
harvesting of said allograft cells.

12.  Use of a conditioning means comprising a CD8 polypeptide comprising the CD8
a-chain in the preparation of a conditioning composition for use in conditioning
recipient cells at risk of graft versus host disease to express said CD8 a-chain on
the surface of said recipient cells contemporaneocus with or subsequent to
transplantation of said donor T cells into said recipient, wherein said expression
specifically inhibits the donor alloimmune response to said recipient antigens by
transplanted donor T cells.

13. The use according to claim 12, wherein said conditioning composition is for
suppressing GVHD in a recipient, wherein the CD8 polypeptide is expressed by
said recipient cells and whereby the GVHD immune response raised against the
recipient cells by donor T cells in said allograft is suppressed.
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transnmenbrane domai n. 18. The nmethod or use according to Claim16 or 17,
wherein said transnenbrane domain is the CD8 a-chain transnenbrane donmain.
19. An inproved transplant allograft conprising allograft cells nodified to
express a CD8 pol ypeptide conprising the CD8 a-chain, wherein said CD8
‘a-chain is expressed on the surface of said allograft cells and wherein
said allograft is capable of effectively and specifically inhibiting a
recipient T cell response to alloantigens. 20. The inproved transpl ant
allograft of Claim19, wherein nodification of said allograft cells is
achi eved using viral -nedi ated delivery of a nucleic acid encoding said CD8

pol ypepti de. An . i ) t t.cel l,,or donor_alloaraft cell obtainable
By { he” methods ey USe PR RBC GleF 126 13 WperR g GRiRlhg cmerSss 0
i nproved or gancoptastey saidi alfogsalt aellsowitic ampexpsessipnavetdart encodigpsaisiClB a

nucleic acid g%qﬁ%h@& a CD8 pol ypeptide, said CO8 pol ypeptide conprising a
CD8 a- chai n. : e T nproved transplant allograft according to claim19 or
claim 20 and the inproved organ preservation solution according to Caim

22, wherejh saj pal ypent | i h ol ypeptide. 24. e

i mpr oved ﬁ'gaﬁf%r @g&p\c}ao?i%ﬁ a@%‘?rﬁﬁ%ﬁ aﬁ%&ﬁ?@?ﬁ%aq af@%red? S%'ﬂa‘?[ﬁ]zs,
wher ei n sai d Gigypeptidepie pthutreanctD palyreplidsent i al |y of the extracel lul ar
domain of the CD8 a-chain and a transnenbrane donmai n. 25. The inproved
organ preservation solution according to Caim24, wherein said

t ransnmenbiéne Themmiethod oriuse aCBEdmgabainy ohe ah Otadmib riatoe! & evherein saifl CO8
polypeptide consists essentially of the extracellular domain of the CD8 a-chain
and a transmembrane domain.

17.  The method or use according to any one of Claims 1 to 16, wherein said CD8
polypeptide consists essentially of the Ig-like domain of the CD8 a-chain and a

transmembrane domain.

18.  The method or use according to Claim 16 or 17, wherein said transmembrane
domain is the CD8 a-chain transmembrane domain.

1. An improved transplant allograft comprising allograft cells modified to express a
CD8 polypeptide comprising the CD8 a-chain, wherein said CD8 a-chain is
expressed on the surface of said allograft cells and wherein said allograft is
capable of effectively and specifically inhibiting a recipient T cell response to
alloantigens.

20. The improved transplant allograft of Claim 19, wherein modification of said
allograft cells is achieved using viral-mediated delivery of a nucleic acid encoding

said CD8 polypeptide.

21. An improved target cell or donor allograft cell obtainable by the methods of any
one of claims 1, 3, 4, 6, 9, 10 and 15-18.
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22.

23.

24.

25,

An improved organ preservation solution comprising a vector comprising a
nucleic acid encoding a CD8 polypeptide, said CD8 polypeptide comprising a
CD8 a-chain.

The improved transplant allograft according to claim 19 or claim 20 and the
improved organ preservation solution according to Claim 22, wherein said CD8
polypeptide is a human CD8 polypeptide.

The improved organ preservation solution according to Claim 22 or claim 23,
wherein said CD8 polypeptide consists essentially of the extracellular domain of

the CD8 o-chain and a transmembrane domain.

The improved organ preservation solution according to Claim 24, wherein said
transmembrane domain is the CD8 a-chain transmembrane domain.
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