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reconbi nant CLA12 scFv as set forth by SEQ ID NO 17.
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re@@&q@zee e( HEAASGO-E)9 eorap EA Mreagpiement mﬁlﬁqlhséea(t%m elfected ,

m Por's C@@E@W &;Ya%ai?%r[%%{gf #é Ipéﬁ: Eﬂtagé@ ofB1 ﬂogltlve

calB-ib indheaiat]. Figared 994 Maladomh&eB'S( e&mp shichent Igpﬂ]O(thHm-AZ-k :

8 hSiEbas, Sy el el 6 g ey Toogoech,
I&%lﬁé%])(ﬁﬁge 'ch&Q 11477517 g 'é??%tﬂﬁ)dﬁ%n M&asHRGkntor BaKahth by

n=free, potent agents for the selective induction
of apoptosis of cells expressing the specific
IVHC- pept i de conpl exes (e.g., cancer cells) in a
pepti despecifi c,




HLA-restricted manner. Thus, according to one aspect
of the present invention, there is provided a nethod
w@Roosnelueé ng apoptosis in cancer cells or pat hpQEIL2005/000616
infected cells. The nethod is effected by contacting,
or expressing in the cells gpreconbi nant isol ated
anti body capabl e of specifically binding an
Pmiﬁdlpaplodd& (EOrideAnepacV fflavatytpmeip sedsing anhthetpercentages of

l%herggl i nduci ng apoptosis in the cancer cells
p8?1Y$§9 9dhfected cells. As used herein the

t er Mpi@RARLRSArS TokeéREBetPaldl RS aeiblsﬁng?@édsf&ﬁﬁhbn of TCR-like

wher e(k))%qthe cell executes a "cell 'suicide" program

iFy frcayentainte mbolet lght molsiculej and gha indbetionoéf cell death in

Hfz%ﬁl 0| o"ghc aj}wcgﬁlelgt %}%}: yqﬁn ﬁ?ﬁgg;égﬂg)nnﬁié—ég/(éQZOQ peptide

whb USinsfopagd agb S whsle 18GI Moleedlp @Ad qtst RactivigT iep&itdbdutsed JY
such as |inb and neural devel opnent, neurodegenerative

celisswas @tedr@w%% é@aa@y Bowr &ifferent tenslpgicd plosps atei shown: 1-40
(lﬁr}]&? ﬁﬁ?izlrl Al & dat qéé%ﬁ{ L@g‘\r}gﬁ Wﬁﬂg@e 1), Red —Go-

209,cotémarBR, bider Maclj,l puipleeotTake bhbks (Ve (oaB(sRxtvarious
rel ease of tochro i vat of caspases,
Wﬁﬁ@ﬁiﬂéy e&r@% %i%m}l%laél\g% P

phosphati dyl seri ne (a nenbrane phosphollpid normal |y
restricted to the inner leaflet of the lipid bilayer)
to the outer |leaflet of the plasna menbrane. As used

P B R EERBR SRS 12 1 2,

POt i 1TTCUIMTPTTA

co NPT breaBst iAvarhiifls melitRl quﬁdﬂd}ﬁgaﬁﬁbﬁ%mlﬁ%éﬁ§ expressmg an
several "cl asses of MHC conpl exes IVHC cl ass |

MHC-peptidepeimples inj &mptldﬁcsp@niﬂit,nlglé(br@trectqﬁ Blappgre oSpemﬁcally,

t he ent .l nvent i the t . .
RSl ienicn HASRE LR ileEEE bt B Mg el ecton
uﬁﬁ@mﬁé@doﬂﬁ-ﬁdémmlgmgqﬁmﬁ anfbddieLtdpabRst speéifically binding
recogni zed CD8- posi tive Cé’it otoxic TC-cells. IHC

N&ﬂﬁﬂ@pﬂldwrmlgwwﬁr@ HEngy abthgwasomelaptsesel of a and a

b .

oo o508 BB LCACHUASS b Bl cncer
ot buthbgen {rfeddion dcberdiightortheopreddnt\it\@ngen @sdy. bel bettea| urdsttood

rbé éructural donmi ns assoc:| ate to farmthe
W ﬂ?eﬂﬁmﬁﬂh ‘ﬁé&%@% AROPHY R ASCHARNS: st a regi on

of t eI le%%bﬁlnﬁlﬁo Eg%sg <FH éiiﬂlﬁt;dliﬂ‘lgﬁtl'gf Fhe 919%1021 ﬂfde{ag it 3 to be

subuni't - y assocl ates Wt
usddostood thaP thei meml;lIon tisrhotrlimisdingn, 1tsfapphcatgmttb ¢he details set forth in

anept oxi, mal 0 Iec he b2m
thr‘?otgﬁ o RHQONY %9@13&5%%&"& : Expmples Tge &Yea@ox';ﬁﬁ gapable
of gthal 8 c{) eﬁt@ &r WHeiflP F?a‘éﬂl:&i SRR A Yn PERI s Yays. Als% it is

y proteasonal degradation of a protein.
toabp notdestood dhatbthe ghhraseplagh agé ﬁemnpo]ogyﬂemplmddtemm is for the

DRGHER OLdisetriionAng SRould S0 edided S5fbRken whi ch i <
usuairhy nf¥dr IB¥BEGASADILI) cORIpIR! cl§s%| 1l (MHEUY plagh 'ﬂ%nt'reﬁ role in

uni quel y expressed in cancerous or pre-cancefous cel
hymag immupereystg,dryotcing ps @ fremewyork fnmﬁp@ﬂefﬁreseatwpam GESI T-

ol S AT B 2B i pePides S SAB R Bsohic complex

(HLA—AS%QGing&%I&ﬁﬁnﬂf@e AdeMpitibn - pdedﬁ&tB ef)f %ﬁ@ﬁi &hd8Eéhously
provided in the Exanpl es section which f

efressed plyitgips, tdxegpwps prdeios (¢-He witkdd- ae |dt:nvj®1 ﬁmmpaé)ogem such
derived froma protein

_Ll




such as MJC (see Cohen et al., 2002), gpl OO (GenBank

Accession No. AAB3 1176), HTERT (GenBank Accessi on No.
WOAD302869 , TAX (see Cohen et al., 2003), and RERIIL2005/000616

(GenBank Accession No. QL6655). According to the

met hod of the present invention, the reconbinant

i sol ated anti body is capable of specifically binding

a8 Rilvkés- B Phéichga)C ANIbE ¥agdeeedlited PrbysimX@IL,s ted gpma h&lanoma
cells. For exanple, as is shown in Flgures 3a-h, cel

differensigtion protgin) azﬂwlg@m ebtgiwsd i vire thiepie @5@8? i ﬂah§| W{C-pepﬁde

SIOgg Ik??%h t%m&g& ?aglggtahﬁg&yl@gltl X&'ﬁ as | e§| Eéem and

ShiogRo®y. 4a-g, the A TCR-1ike antibody speC|f|caIIy
recogni zed nat ural  non-pul sed ne ano

expr 483 Wg VIR o RIeteiADn €8, b Bhepip of quscrophgesse it
cells! q Jéﬁ@toraoﬁh%’ﬁﬁké/ tedPTeclsS e%lﬁlﬂetﬂcéll'l@Eﬁﬁ‘&‘ls OfTCRs) were

|nélu es 1 ntact ecules as well as functio
pfapa@giemtEs colheHewkyers sich ESRFwhre ifgtalie pad efhibised bmn@ﬁelty for

s LR ind By T9BAE, SpetefEEiiiRaglo Bipar

T@mlk@mmg@m Jlnﬁeesyfstéﬁ%t hy 80tl.booso; fAIREEE N Sal., 1991;

are defined as foll ows Fab, the fragnent whi ch
Amdmsen ot ab, hfiGoRsitenet. aht 1905 Borgaderet bgHiSTt Dey earal., 1997;

N R e T S

2000 apélakdvahét. ehalzooapd Howsfet, aniboflies neitheavyxquisiienof T-cell
(2) Fab', the fragnment of an_anti body nuol ecul e that
resPObEke hIngCHisHy bliaYe eiovery diffisul 4ni PIgdise \Wsing conventional

l;
e e R B L e
séléc&gifiembrﬁ phage dhphlyriﬂiﬂarmr Bt dibsmdl gelaxtiomcefl sich (a8jibodies from

(Fabl, t he frag t of tibody that can
V%t %F‘eaowwée bR APiERe Ve ot Weerég/ gffgonstrated

t e { I
A0 0, S L A ) i i
thti snelldniode baotigts; MAGERA] 1detom1aidx awitla the riexmamaIHL,A-Al MHC

gl A ot ERr R Ao 8 i Phecs BT MeiC-

@ﬁiﬁle%&ﬁﬂ%?s\%%d réativeMp 16{wa(m nlvﬁ) Fion Bbé}c&ﬁéltﬁe low affinity
antl body ("SCA"), a geneti cal 18| neered nol ecul e

humatlam,rﬁhagnqs:t{e, eteali é%)loé, I egnmun@lf Prd116- §h@ngmﬁ¢d1T<mHS with
rlab e r t he, heav

tie o SRR RERT BuBhi, A PR GAT Bl YRR, Howerer,

ssdhngiltdoaRRaiare Bpractidat foSEEMIng @ﬂ@br((ﬁ)paﬁh@h €nfdotid Bince they

anti bodi es are conposed of a single VH or VL donains

reqyire igersciietapy maniruletions ongiretignttspe¢ific bRES.ant i gen. The

ter r I

of g}g@ @%éa?rg?(vegﬁ%§ g?\?e dpxjé%olﬁ%ﬂuér%?azt&fﬂw% ?‘gkﬁﬁ&%‘nﬁ@dy from

am@ahiricPaphage fMﬂa}dil ntstmxhéd fromHL A2 ahisgenic mice which

I ncl udes any olype tide which is generated to include

wgre magmzemwﬂgd inglgwbeinrtih i/ B2 aapleshle complexed with

whi abI e of eC| i nhdjlng it
AT GEAB T e et TR b bt oBhe Jgenal of
Ilﬁﬁr@lﬁﬁlo 2903 q|7i@&ﬂ9f7-@0d) RIn &bn@ést to fz‘ﬂiM ;art) atdhptBi s scFv
335 177 92 hus, the antibody of the present

L ainb ﬁn@mdyb@b)x prhaets sves (iselated dndr solahle déee mobag a phage

REE PRSP TSRS AR, EETCR. SIRA O o
To increase avidity of the antibody, towards the
IVHC- pept i de conpl ex,




anti bodi es of the present invention are preferably at

| easr bivalent. Such antibodi escan be cloned into |IgG
w@aisgpaed whi ch is bivalent), IgM (which is  PCT/IL2005/000616

pent a-val ent) or selected of such subtypes using

met hods known in the arts. Ajternatievly, antibodies

can be chem cally conjugate such as by using a

Mgg%bld’&ﬁ@le)@ lnéh pEFHRNGRcIfiRY MIECTestriBled AnarBes similar to the
of the Exaqgles section which follows).

Swﬂﬁféﬁ@féﬁc%%@m@%g 04931 OWHR)- and nonocl onal

t
an 'tgma?g ?@r ﬁo  piftt ol n,g@&“ﬁﬁ%gg lﬁ\%n%&g hg&@m%%rek R CR-
likatredvnshigsit idvlitadantibaties (Vknuzllfré)) dhishrspacifietbbind MHC-

plﬁ@?@i«g&gﬁ%’xes % %\Sﬂrﬁgmﬁf} lglgt H%HQO%S(@ X at e hgg {%45 at%g capable of
uﬁﬁgﬁ%{‘{l}odpm’sﬁnid ‘8@115;"l nf?r@%nﬂf SN %JmPDéXEH oYf Oeldﬂfticfh the Ipresent

si's of the by expression in E
imventoasrhatel @vovetd slevzvs:eg)m‘lilhanteesié ibelatet sclF o antilyodaes| [Iclones 9H

(SHO I SoDr B P R0 T BT PR S Rk el pa P single

cRith aF\F‘ eaﬁutsa'dyp GBIy [AlzriblERSdeAfEl TS VaRAsioM, \Ahahﬁr I. A human
anti bodi es by conventi onal net hods. For exanp

smthﬂbmg)yntfmeagmd rhbsarzz af atseyapioringlewhpn a@ﬁb%@ﬁ b@ed on shuffling

i e&@‘ﬁ}“ﬁ ﬁ@% gﬁe)rg‘ kf Q&B@r 1c9nsp rJOMOij %1 lfli?%toﬁ Jan 2;

395(Q§c\xevi9g}?l MTHesk atrmb@ﬂleg aﬁawap@mea@esvemfamwy Bmﬁh@nmbl HLA-A2-

i el i A elgel el Gl i o

affﬁﬁlzvage i cgrtsclg{?@ﬁ Pi@gM“{;&&fcﬁ@tdLﬂQ»j an enzymatic

pepsSi n produ noval ent Fab'
f r agmbng,asdnehawn kCFipteey Bam, Sdid; 6canldy9a-ﬂ'a’nelsthe fFxbimplés section

d , f
isth Flops6 o msevntely \BRRE I SRty SPEMERise: Bbnt Qi3 Supra)
tﬁeh@[fI?SE I‘WW}}P%@&ESC@A?Z (eE6ay N@C F_))pa?lﬁ%cﬁgs E’z}h be used as

reference in their entirety. Sée also Porter, R
nplRidp abreimfred, po8nt hgentd Aor (th@ﬁel)a§ct1ve01tdapt1¢mtoiﬁcap9ptofsls of cells

| t t
EHEE T8 FOH SV ARBI® FOBRENSh g HATT (P Qi eptide-

Sl@é&ﬁ&@ﬁ&k&ﬁy@&pmgﬁngrragnents or ot her enzymati c,
chem'cal, or genetic techniques may al so be used, so

| ong Thesit aoeoﬂdmggtcemfs agyienidof dhet pr@smtln‘g@@ﬁon,hﬁwra is provided a

t act pad f.
el B el el Pned Yol Bhtartpen REE Gl The method
lﬁw&ﬁé@by QbntA&ihghOr ememxgaineme cell§ adesibibad idlatbdBatibody

. [Proc. Nat'l Acad. Sci. USA 69:2659- 62
cgpedio0f spesificatiy indieg gn MHE-peptide somplasasnesifically gepressed on

o BB BB ER b S L Rl e et

Pr ef eysalyby heﬂ'ehﬁthE\terfIf POPIOLIS” eamsrtb peogyimaird chil dedthiwtreby
connected by ﬁe tlde I 1 nker. These, singl e-chain

tlmq@qlb@ﬁﬁcuteﬁ@i ds" riyogiay Apapiesis iy ayinpgertant role in a
PP -

sguieth] geinsrhe@staside Thﬁl?geap@ptdsxstdana:le igeesponse ﬂordsmrseesignals such
into an expressjon vector

I S, suhsequent
ag rhmbdwealeml dleyelppaents emqurgdﬁgweé%m@ dissrtes. Wiiotherapy and

e R L

ndtmhommal Metidatits, odropr aduevealy oft Micotmpmidie adenihe ddinbdeotide

tlow and Fil pyla, Methaods .2: 97-105
vhagbal. ISADELE: upiceitiar ovibihsdine o agatioh gafy paspasesi DNA
et al., Bio/Technology 11:1271-77 (1993); and U. S.
Pat . No. 4,946,778, which is hereby




i ncorporated by reference inits entirety. Another

formof an antibody fragment is a peptide coding for a
W(srz(mg,hmm@rrpl ement ary-determ ni ng regi on ( CDR)PCITZDR005/000616

peptides ("mninmal recognition units") can be obtained

by constructing genes encodijgg the CDR of an anti body

of interest. Such genes are prepared, for exanple, by
fraginagratibie apd ley teeizatiah af phosphatidydserine (@ymembmne phospholipid

var| bIerelonf[omR of . an produm cells,

r&?trléségrﬁaﬂé? inngr 1@%% of e &WF ? hbigsthe e depfiphof the

pfa@fﬁg]ﬂ glqérfexarrpl e, such a peptide can be at | east

one pepti romthe group of peptides set forth by
SEQ AR us& h&eeirDthehhirash MHE-phptide edmptexrrcfdnsatcﬂa-lpsnﬁn)cpmplex

SEQ.,I.D NGs: | | whi ch d d t Fv
Ao tsmeny: MHACSROBHE G PR pyl Repbils-« e denkd yrric
efCmpassesLERRLE 89569 orBmt Mpl&m (evBIC cBW I,Me)III and the
anti'bodies are chineric nol ecules o |nnunoglobullns

likedruAgeprding! fonoeth araferrest embedimsnt of tthe peasent( ioyenions the term

l\}éﬁ‘gs %ﬁgﬁﬁ&d %tb %)o | ﬁgﬁvﬁ}aggt c%ﬂ{égfﬂﬁnd ngﬁ%rFssed on the

sEEALE BE Brodeddlld @ld hfORcH@TizddUuRODE rpodRg | c9tusbtie TC-cells. MHC
Hurmani zed anti bodi es i ncl ude human i nmunogl obul i ns

clapel mil@ntesatm hﬁt@wyljmm opaipesedr efsi qnd 9 B sabnndts. The o subunit

R BRT SEPROFL AT f@i%ﬁeén?? fikadey dhe MHC gene

chiSidr gé;%'a hSPAERA-RS rdiqﬂQrA@ zdyl)hes WaNaRB o RU S rurdl %‘bmams

or r havi ng t desir ecificity, affinity and
assapiatei toyforthrths papndenbmdmg qmpkeﬁ\anﬂ rtheravennrameedistili esgiaf of the
t he human immnoggobul in ared)re%Faced by, correspondl n

a

medeuicy makher B4y SEUCtA, oMb AT §oHDERI a3ar gncovatently
oSRERED 5 SR S A GeRANy P lpd U membranc

plokafBWeEibn DL AHeRoR%ulel THEP2E Rlinot EMDIBIBREHAIHIC gene cluster.
antibody will conprise substantially all of at |east

one, The Qentyﬁmwﬂach ys hopod te theiMHCemglsgalie wen be anywpéntide abtained
b¥ ngtgg%’%n%gtdﬁ d%tlor% ﬁf % OEGE% Fﬁm v IpIOOE%ng(i%Flrbees gdpatﬂ?ogenic
proddia} ahichaiks| deriakd fedm tthe ﬁth@g@m@’ g begit4) Svifused, fahg and the

those of a human |nnunog obu I N consensus sequence.

2 Pl As Acrpotei Whishys Bpreibapt sxaessed i narmabegdisi b raﬂier is

ichnihmi i s,
tlmtorailfferehﬁzttiﬂnq)m&ﬁils dmd2ho Ake)( 9SG )imitihe etummgiies cﬁtMHC-peptlde

Nat ur e, 332 3 1988 and Presta
cagpplgyes. ingfude t ezHIsg % %%sta%ﬁLoff A2-MARTI.

in the
FAE GRS R ?Egﬂgm Fﬁ%ﬁy“ﬁ%éh*éﬂ@ Bt o e
am nBredierablyr theipdptide ofthe (Mitlﬁqﬂptld\di commplek inderaved dronc @ protein

siibeh GHC 1 2558 CHBA: ForipPedo n%a%eﬁ?%s%‘é’rﬁmwﬂl76x

RN (@B ahl A &Bldioh Nk mmz)ar*rm |2kl € 2003), and

dOITHI% Humani zat1 on can be essénti al per or med
beRTbQﬁ}ﬂgBanhe‘messimd\TonWGSﬁbr and co- vvor kers [Jones
et al ture

25
Nt uPEtosdBizaahe 390 t“i%%?h Péﬁﬂ@él)‘éwt@fl BeRetugbiafesotated
ax%?o%d}ﬁ%aﬁéa@ dfls%%&r&au;bxuﬁ%tgsbh tHICBe tﬁeeé&nmp&iﬁcany

CDR sequences fof the correspondi ng sequences of
exrewed emthichestly.. Faceoantiln gb ys showntin higraed Jeeb, cells pblo@tl with an

ar?tlgemc pept1de Wi | sti)%mﬁ%glly labeled with the G1 antibody only when




(U.S. Pat. No. 4,816,567), wherein substantially |ess
than an intact human vari abl e domai n has been
wasti2aies ed by the correspondi ng sequence fr OPCHIL2005/000616
non- human species. In practice, humani zed anti bodi es
are typically human anti bodijgs i n which some CDR
resi dues and possi bly sone FR residues are substituted
ekyyressirey thoepedifio Hlanal2ogls Bi sdebtiom as @ishowvnaintfiipards ds-g, the

Ao TRl axlsticonen Al Jrioenpid d%ﬁF%gH%LE e colis

eer, J . Bi ol .
e%@iﬁ{glﬁéfgt&p@&%?gg?@giéﬁt J. Mol. B| oI , 222: 581

( 1991‘}1]3 tefﬁhé me@hbnneme@ttbbdﬁoafeu@qd il thisinyemias instudes intact

wfhisenfi B S ool Fpefubdferdot ST IR Rlgp )2 R or single

domhbinbRdicesled BEChCRNVEN arﬁwmayan Hitvpe Bf ahishEigerPat [édst §>art1ally
(1985) and Boerner et al. . Lnmunol ., 147(1):86-9

genepaied by crvambinant DNaA te&hnologzoo?éhesprfmctlﬂa@h (bady Gagments are

i R, oSl PIBTSELi s € pfhoga ¥

bﬁﬂﬂ?}g frdgméﬁﬂ‘aﬂc‘jaﬂ antibbdy: m&%ﬁﬂ%ggm tEéeI;pxloﬁete@ By dig&mmlobf whole
Benhar,. L, and Reiter, Y. P

a%‘i%??g‘lyewlélh Q}%ewemﬁaam(@aﬁ?} AgRECH ﬁgli“s"%a Wﬁ%ﬂmrmn of one
‘ h%@[ &%&?2 W t it Eﬁgfﬁgﬂt of & %le%d? RS thaﬁ:ﬁggée obtained by

ogl es 1 n therapeutic ant
trelstire whuhmnnb@ly witBppapsiah dolievel by mmauors (t5)>a<ﬂdzanﬁﬁtact light

B B ior g o PR 450 P ity e B3R (27 Sucibody
‘ nﬁlé&ﬂ@r(k)’(]?ab%ﬁe %@h&ﬁgbﬁﬁmcﬁﬁbgﬁf R ‘éarplrﬂe obtained by treating

I nt roduct i on human i nmunogl obulin loci into
wihplensniboidy vath tb@l @zymegaepsm wishout suh$€§helttrredlm@cg E@bUS is a

ATt ah B RCTRd RERETCREHSURe bolly FPTR Siifigh s

gbifetitHIBr Eyahbctdll FhoBMTOhMifiRs eEbieRblch8tios @€ fthd Rght chain and
humans in all respects, including gene rearraggenent

thes sasiable, regigni ofithd beaty ehapecxpicssed ahiwe alppsdSh Sigle chain

o955 5L 2 SRR kS b iR BBl gecion

oﬁﬂd: lightt dtaid ehd che mlabw sopidd Of tHeuldaive ahhian sinkddbk s @iitable
Bi o/ Technol og 779-783 (199 %@HLonberg et

QIIYPCPtNﬁt inker argBge ealbsﬁlS%Chggal)e chigpolseie (QEYY Pad $pSingle
o R s AR o Soa, W B Bl S g

sﬁﬁﬁwﬁﬂ.ﬁﬁﬁ)tytcathd ahtigher g and Huszar, Intern. Rev.
| mun 65 93 (1995) Accor din one prefe .
enboérrlo‘Fre"ﬁ’fm TREDAT BY A rhersR lﬁr'éée?ﬂciyl WGRP f paitbodics
' r I
SRRl MRl sl RSmPRARE phLR" (il BSOS, But also
D5 abe phlypegiidet whish is g2ddaed t@uh:dmieeit lwst Qﬂ@@omplhmchtary—

are full nc at.ed herein b cordjin
d@ tieeFoeitt CoBRY el 2 Gl bp Baanealy ohinflie o he pgEC-
Rﬁfﬂ% of tAObRk&H 1@&&1&1@9 Paeelifsr éka&%'m'ﬂéﬁi%senfeld R, et al.,

eptide conprising at |east one sequence as
2@@4. JiMdok Rioby33SEQ 170-%Ups Tbus, aghe antibody af theqqres:bgt ingention can be

qq}rgg%@?@sl ncljeé%ﬁ flbuh@i%enmtze%gg ed togtlr}]fg?cﬁaﬂizsequence
ifcRidihd Dcdiéh aeax&n@r&/aereamelcgﬁmmﬁ@nﬁmyudl ng at

Ieast one or scFv sequence. Such a reconbi nant
pol yJepincrhese anidify ef thee gaidbpdys davardp dhg MMEIGepertide complex,

ant%o%cljes "oF the present invention are preferably at leasr bivalent. Such antibodies




such at | east one CDR or scFv froma DNA construct as
is further described hereinbelow It will be

wa@ppsaziled ed that in case an 1gG anti body i s ppOOUQeEE/000616
(using reconbi nant DNA technol ogi es known in the art
and as is further described hereinbel ow, such an 1gG
anti body can be further digested to produce a Fab
chn bg Iaihﬂfed\lihﬂoCIgG sutsyRr (veliickaizobitalust) N (whickitib @emthazl‘alent) or

the conplete IgG antibody., I n addition, as is
SﬁPﬁﬁf‘i: ek SW&LS&btyw Hsing, alerfsoda &8OV i the aits h@t@%{%%e §nt1b0dles

SHEE Loy 00 Ll PO R T g .

Bﬁ@quemEEmnphﬂhﬂ%ESEHMWMHnasuauumumubHQﬁEB8) a nore

ot ent, t highly.s ec'f'c nhibition o
Byt AL, ab midl #olveletal R ngnaoml i miBhGeD oo uett as
fégme’ﬁﬂs NhéRbE hRNwefl KoReInNthe YaH (S& for aaﬁi%lear}%“f: ﬁh& $.ane,
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hls tfﬁ'sYAP H‘é&ﬁi @'v?ru?e%' Hexfsyésaxﬂﬁfseéytéﬁe 6\?1H§%CMV é’ddvl@olgsesﬁfcoma
erapy) include transfectiodn wth viral or non-viral

vm)sn £R8U¢t sThesbzﬂhermscad badacteus Whach iivintresellHier pech as Listeria

| ex | |rus eno- associ.ated virus an .
et By BPUR HPEERRUR. A ALEPaeinty; dibipelodR dgotoski
NH andf ProSod g BRNEVIAL. 2000,0n24ex3p). e, DOTMVA,  DOPE,
d D& Choi [ Tonki nson et al., Cancer |nvestigation,
14( 1 sccqdingsto thegeythod A éhmmserprleff@ﬁmd theoresembippst isolated
a%t use (I&% %%e&] ho% ﬁ%’ s¥ed. a\éfésggn% iy e 6 \;P h%fggﬁ %‘RleA&ed cells
oﬂtHeqireSéﬁﬂﬁWémfdn SM@ﬂhodS? oﬂadrﬁi&ﬁs%thfgadnu@@dléi taithie cells are known
i ncludes at | east one transcriptional

ith ol @néd ninglvder far exaé%nlgd g gidigion| efrdh @atibodyy to the_cell
egn‘é%ﬁ%nezlt C rgss‘olﬁhaﬁnla% 19¢fer9 eﬁk@u@éﬁhﬁé ?ﬁeﬁ&l{ﬁ}éﬂﬁ’ttﬂéel ke. For
exdmpplesds- ik shovwh af Figuads mdlthd: QEl Iaﬁﬁb&‘tfy aERseg @plOO $8@:hp1tope
vect or constr cts al.so | ackagi ng. si gnal
wag 3gdedetonths tl’“@p‘@%‘ilgm(% Mas dpn Wéhdédﬁe ceffgwithin
380 slifudeve and negati ve st rand pr| mer binding sites
appropriate to the virus used, unless it is already
pres Arhtbmaﬂvtlbretlmmajmbmmnmlamd ahnbmiydmfc the pressuicinvention can

construct t |caI i ncl ude S uence for
bS BEpERPoin (I G e Pl cells: backBal celBr Pafiefias xehsticells) as
phi§ oPh 8686ic aEfcpéo%@lmt xoﬁtaﬁmfg Qﬁa&nﬁf&wm%ﬁc&ﬁﬁg rd}le%ampm the
purpose is a manmal i an sign sequence or the sign

‘ Falecfwgmat dhe tseEVpdhey petppletbelg@ranaboéy of alnlyleofpth@SQBRs of the
|nv the c nstr ct may al so include
reé’o’gﬁ HWH 1sﬂa[% a&?B%(iyt%ftB%pgyg ﬁ?f‘fegﬁ?%n as well as one

or  MyhEexiRsss rﬂhEtt‘e&ﬁnlﬁhirﬁsls@lﬁfédaaﬂth%El?'(ﬁt theNpresent invention in -

term nation sequence. way of exanple, such

magmealian cels, i pa ymﬁﬁoaéﬁ ngqen@q envedmgsat ltasRon%ICD@\wquence as

g Bhad SO BRESRH A B0 R prerRiT el Blo g pefeig, acia
coi¥ahe0fuitable T8F muBEi-0iah celx ssﬂ&ﬁdSﬁd‘lg% gargggggclmr?giogh Jbe, for

such as cationic |ipids, % | ysi ne
e@naiép, thp pelyeweleatids sey fore e‘%ll’éé IB NOsY Elios aes FHloreFyh SEQ ID
NG r d : f d
0 AL G R RO RRE L Bk i (T A PRSP TR RRi acid
i nvention can also i ncl ude sequences englneered to
enhance stability, production,




purification, yield or toxicity of the expressed
pepti de. For exanple, the expression of a fusion
w@e@sa2ne®©r a cl eavabl e fusion protein conpri sPemILYRES/000616
variant of the present invention and a heterol ogous
protein can be engineered. Sych a fusion protein can
be designed so that the fusion protein can be readily
cofghet ethchidedf hi Préotehr stRbR@ AphY dir€otlhg, thiascription of the
I mobi | i zation on a colum specific for the
pebtnaslepiidroiequencetin the, collfip psonstigytig o dedusible magner.
engi t l.ef. I
or ot anaiftye ol U Tor e it AR b BELFICH 29 FHSimoter
seduenoast whichpiné actival wider myost Bﬁﬁfdmmd_ tal\licbhdiﬁﬁnhs anc} most types of
ropriate enzyne or a t i srupts the cleavage .
cglit él.Sdfn? cgt@@ea@ewﬁu%?c%\%’ ) a{@?@si SteeaA girus (RBY).  Inducible
prnéers’ Qui rdel Setiond - inPiu@k - foPN&En
265&%%8%%@?5[1%5 u|§§ ‘J\Ymﬁlil ﬁh%?rgsﬁélé ém atlgé ltnt?aélta . afovarl etp)lle the
teffacpeloleainghadible mometdraZabala Mcet bk, CamcebRass 2804564(8): 2799-
Sbgit -expression systens to express the isolated
onbi nant anti body (the pol ypeptide) of the present

| nveThe Aiclel 858 cbisthudtl BalsdoréFerfddetoNReih iadlah @expi@ssion vector™)
m croorgani sns, such as bacteria transformed with a

of dbe rseseah intsatioe rinclydesy edditipnal piequencds Dibticlorrendss nthis vector

expression veetar containi the coding sequence;:
S H BT RBPn 5T e S B BRI S ST SELRARY bom
(¥.8GtshutleC Ogdtais)i Ny b&kﬁti@@ﬁg@ﬂ:aﬁ%@&ﬁﬁ@&bcﬂékﬁﬁhﬁ @lsb contain a
systens infected with _reconbi nant virus expressiaon .
tiaagaripien ( andy, translafiops [igifiationrosegpency; rigansoritioy:; apd b dgayation
. . transt or. ) . . .
SRR M B polykidylort SRR JEFRRy Bt ekabBRE LR RBhitructs wil
typdcdllyi inclhide tah.ﬁ' E’ﬁ%i agRﬁmwrtﬁm sﬁ@mﬁdl@gingxﬁgm,séam origin of
syst ens al so be used_to express, the polypeptides
sefongrsiap B ehEYIthsEn G 3 B RpP Berton t%%feqile_ri al
Cons o ol . .
cxpr oS aotleiid Bonslet B he DRLR N nffon ey Ingludes o sigoal
séeveyerofor s&c@&iddf8he pepitideyimms b host cellmp svhicdif it isqd4aeds Preferably

OSBRSSl bIOAELS BEOOREIGeE B
s&quiRee dftife F&%ﬁftﬁ@kﬂaﬁ%ﬂ of RGPk &kt iGdhtdA. used whi ch

pronote integration of foreign DNA sequences into the
y eas Eukinyotio pereotetsntypivsy cahleinetvpd dymes exfpeeagnition sequences,

v LS. are . used, the expressign codi

ST B DR SoREEe s AT Rt dtod 23 30 base
EXSEt8am \Of ti @iﬁ%ﬁ(ﬁf’ﬁ' Bt6A it i thougdito BAvanekd 48 Sirecti
‘pRI\lA pr oan%t ers t(r)E1EhrSCa [lBlrti ssors1 ét1 al l.lé}?1984) VE’Iat ure recting

- Ry polymesase|to bagin RAlA sumthesint dha qhestpseam prampter elements
dbel AT SieSh which (ARG pidnBiidateg: 307- 31 11 can be
used. Y, P n o

ternative ronmoters such as the snall

~ subupidferablyRiB! ;aoRokdcartilized betthahucléit AB#) cdovBGrtlof the present
3:1671- 1680 and Brogli et al., 4) Science

198

inventiyniy agiiyg inghe ﬁ@wﬁ%%ldkop&}aéi?étt@pg orraedy Exappplpeaiicell type-

7 - | 9 . -

oEafhc/ g o BReslagpred BT pPomplet el iy et i

ligan slllimiﬁmlgPimﬁimeii alnt (19|817)51r€:enesallbeg/_. ulsﬁf&ﬂﬂ], dy@phoid, specific
Ri a , a viral .vectors i rect DNA i

promters iglﬁla{mec%ﬁ, Lea 888 Ail\é ol. 432301275 briaPrEiculs gromoters

har - ) , bl ht -
e i e
[BanerjPleaindl. ND9&Qulall B 706t], Acadespecific ggemotdys such as the

nesuerghfa?n%n‘y i)}oln’lotgp [é‘ryzrrllé et-al. (1989) Proc. Natl. Acad. Sci. USA 86:5473-



463. Ot her expression systens such as insects and
mamal i an host cell systens are well known in the art
wa@pesazaneal so be used by the present inventi onPQREURIE0P0616
of the reconbi nant pol ypeptide is effected foll ow ng
an appropriate time in cult%e. The phrase "recovering
t he reconbi nant pol ypeptide” refers to collecting the
Smméj parfoeéampé@ﬁb PGt sUfAdb@ithadt il ng 985eSEehaep2a:918916] or
nee not inply additional steps of separation or
dopecifist Pramotest sy #gt Fﬁeﬂab‘é\% ProfBeigh &t das No.
using a
4‘92% e$ o RO Rl YRR PBAecREn MY, 264 856 S ques.
such Eahancbu tlenehts| ¢ani itmnhlate traﬂsémpndnyup: o 980 (fgrdafrbm, linked

I on exchang chromato tration,
epel@g%sp 167 BefeElogRyEr gfm@r}%ré befdicpRopre active when placed
dGDRRFBEC ﬂ:ggﬁfeang Sfrorhl fHe" ﬁ&ﬁs@ﬁ?ﬁ‘&[ RRLGSH ggﬁ@y MY e ncer
phase c t ogr aphy, chromat of ocusi ng
eldmbﬁ‘e r@mve@ lfrosrovlnmhﬂes bzt & brrad Awsbradige gnd aremcafve im @dvariety of

nmbodi.nent s h nt i nv ntlon
(e EPE gt rihe SYRDGRR tgenf Fin s steiE Bhrmgny cell types.
Ofé: t hBhn CPPRIh St BoRbRaBEnsO thatl @k Gliitdlle FHO BHeOBieSerit Ninvention
the cancer cells or the viral infected cells follown
inchile e degvedfrpmrpolyomaerusy bumas pormughe eyfemegalovirus (C?WV

r n I 0
of JGBARER b L1 BB PSHRA Sl 9 pRESE ko g, muvine
ot Relab&dodatvitae did HIWV. heqriganiers ané Bukaota@Expeession, Cold
detected using_ variaoqus_nethods known in the art.
Spuing Hpther Rewbdrold Spaing Harbernl. L. 18880vhish & I@awp@@ted herein by
rte& Lect ed by dyes specifically binding to cells with
conprom sed nenbranes, i.e., dead cells. Briefly,
unf i kedhe ebhsirnstion (ﬁ'stlme Exsressions wegter) sthe nprohiotaus preferably

culture ti ssue, sections.and the || st ai ned w.th
pesitéoned apprimiely e s digtance &%6‘?%“? Qeayt IrpRerigfion start

sifox A7 #8MW ﬁ%'t&ﬂscr@ﬁ 3n Rkt silelintily Iﬁtﬁﬁﬁ&)ﬁméE X8 iCRhdwn in the
ave a green fluorescent cytoplasmbut no EthD 1 '

ars,i lgpvedver,vdoereewiation dn ¢lek |distaree kcan e apcemmoidhied reitosih dess of
and are stained with EthD-1. Tunnel assay (Roche,

PiSIOLeT g%‘%/H(’lnzerl and) - |abels DNA breaks which are

char pgf8ddnyldiea secgueﬁeésl i WDHORIIBE t R Fékﬁl%hs‘ioﬂ\&réd?or in order
fluoreScein (excitation 450-500 nm em ssion 515-

tonimpreass ﬂe/ﬂﬁadnom efietombinanttiselated @intibodynpROGA (manslatlon Two

oL SRR SR 2 EOBE o M

GEBbE r[ﬁslehasetmeﬂcéy 19bhicll dovaRtrbard eff o¥R aht q)ogxaaaimam site and a
~ (Calcein-AM which is converted by live cells t

hlehlm@@@eﬁd seguiencaed sis nuglsptidasi é\pﬁlééﬁéeulwat@xbli %tniuelﬁotldes
u%s?r%?.xﬁe | n o?l%d?ééﬁéi%l%&ef gi‘gh%ll It/ll(ieh% ra?e?%&ﬁ%]g;%%%@ ﬁgesent

|"as

1rﬁéﬂﬁdt§1h61ude &ﬁis@@eﬁ%ﬂ&'ﬁmﬂl §¥40apabl e of specifically
bi ndi ng_cel | s undergoi ng apgoptosi s, such as propidi um

i odi Headdiionipdhg gletpepsedraady @é@&eﬂpiheo%mssmawcmsof the

t I
P8y SRS ALY Ol bt LBl OBl
1mfefasm|thy leiveld iofi gexippespiibas phatlombdl secleice avikds cor vodacidivets the

L Tty o et s B A e o
aﬂﬂal SiRkkS ORRBECSORA Bhhdbty thd\PrdmfoteXiHeackes {H:Gbsomal

replication of the viral genome in permissive cell types. Plasmids bearing these viral



unfixed cells and is subjected to gel electrophoresis
(e.g., 1.5-2 %agarose gel) and the degree of DNA
wo e@gnens@t i on i s eval uated usi ng any DNA st ai PCHUQN0SA®0616
Et hi di um brom de, Syber Green and the like. As is
further shown in Figure 6 apd is described in Exanple
3 of the Exanpl es section which follows, the naked
réplibmsGre adlichrd epwamalip pa by a3fthe aﬁpxbpﬂate daqporotasd provided by

synthesis of the 526, 624 and 501A nel angma c? l's (and
getes sithengarmqdrpyy the ﬁéasm amﬁla theegengipeiof the haspedle

spec l ti
i nhi 'kl;lil [ ontlghgi‘ﬁ[c})(98 syn g@?é e\}\lggryggger e endIf g cukaryotic
repllitdn dn préssat, (thee. the teetor s canmtlifable in cdukaﬂyetuamellb owing the

SRAPHS Py ighlc QU if teptoriidopt R millse o i grplcon.

n§ %Ris mﬁﬂlﬁ RridfoH it ?oﬁlﬂl@nﬁisiéaé Uhe 88dont Hifar Wﬂflnt%ﬁ‘ﬁtes into
e reconbi nant isolated antibodies of the
ther gaente ofl\ﬂs’nbngmeercd celbawherg banuemotsr directsoepamession of the
| nf gct |lon according to another aspect of the
et rﬂ? t| on, there is provided a method of
tr eat[hgg g@ﬁ‘sﬁ&[ v&dtoPaf ﬂ@q&&ehﬂfrﬁéﬁti&ﬁcan'rﬂ@theieirbﬁﬂela&d1t1onal
effected contactin or expressing in cells of a
pslurn}uéequderseqmw Hhat & @Wafor Wéalap@u thectanslatienfod seyepal proteins

of
R T e -
géRpeioMtBaation sPihatpesinetet-tiindyic lpelylpgpﬁz&pabl e of

i nduci ng apopt osi s of cancer, cells or thol%
i nf e ExaRPIE| prsmapma It fxpression [Vectgrs mpkideabYi e fot limited to,

AT DAL 10 Py o sty i,
pCM‘e/a:xtyomyto rpCtRBel SpB:lquIS DHz6S, BB pXNM T In gNME4 s ipdNMT81,
RS 8 0m SESbRel Bigih SRR P g, s
pPBid) EEK”RSVfa%ﬁ rﬁm@)cmv%%h £RUShiMb1¢ Reny S P TRES which

rem Ssion egression of a di sease, disorder or
1m|adabletﬁnm¢km@ho¢nd§h¢1rﬂem\ratwm art will understand

t hat _vari aqus net hodol ogi es_and, ass

as's e SEPIUOY FEIO5T FEHE e RN 3¥m‘a‘?°‘ gff d’g %%ngﬁg viruses
SEMNH ttRRirudddeai BE lalol ¥sedV ag Vo0 et RAIdRgHSETARE] pMT2.
assays may be used to assess the reduction, rem ssion

Vetorse glme@@i fienp oging papillnma cnl% riprlrde PBYG i THAyn aixd Vectors

t bj d
OB 5 i 6y s BE . RGBStk ematlh hotrs
iRRleeh RIS, PANBOD/AL] PO G/ AT) YpMBe/ ot 5; Mbaulovius stom and
t he d| sease, disorder or condition. Pr ef erably,

ame othesrveeiopalowing exiressingasisPrRkRin pedog ing |d§ré°tf<61 of the SV-40
e%rxyé ﬁ%ﬁ%ot&lh ﬁSd\lg 19 gg%r gré\%&g{ qﬁ%tglg(gthfbgéﬁvﬂ: ol gero ane mammary

tlﬁﬁ(ﬁlCﬁE'usjplfoftﬁi‘t@DRo% isarsopk ofitek Iprévhotar, prodyledtin gembter, or other 4
state, or individuals who are infected with a pathogen
prtmetarsishown effective far expressionin gukaryoic 6ellsy herein t he

phr age WfeE§ddsSaghbtisCat h

ar e% ecﬁs\glrzl])dé dfs?%gr}’wet P@H%S ggﬁgecvtef %&ga?%e(?a g n oSt aég? 5 a ave

esolbed dh nfdnyecasesg o sludo hgsi riefenbe meplyjnisms. CEypisallyh IVIIhSeS infect
are part of the su ect

apd BEGPREHE 1 sReSITify |J&‘hqmge!cllg%\s/ée\é(gﬁcg§rr§tv‘é@ %g%/rs u%hzes
t%oﬂatﬁ)él \éf)é’c‘?ﬁ&?g?(% tﬁg&ﬁﬁ@a)ﬂy {aB&t GRbdteh&D cAll QySIRT hte thereby

rom subj ect r the subj ect in need of treatnent
introdacel @ mevonshiiine gede bte th;uhfegieé aelln Thus, the type of vector used by

the present invention will depend on the cell type transformed. The ability to select



the presence of the appropriate tissue culture medi um

and are transfected ex vivo with an expression vector
w@omvsaraseag t he pol ynucl eoti de designed to expPEFB.2805000616

secrete the reconbi nant isolated anti body of the

present invention to the target cells (e.g., cancer

cells or viral-infected cells of the subject),

seitabde veddisaceadihgsorthbeell hprediansfoomed isSwelh vathin shecapabilities

Ee for exanple, kidney cells, bone narr?

dhs et skilled| artisary apd rashsieh BO sopial
cORTUL S & anevldeﬁ Heltn. 2ok RS ?@X BB&Sﬁaﬁ‘awC@éﬂsscaﬁfbet Boeted

present |1 nvention can be effected using any suitable
usingt the slmntana’E delitlealennio ugtusityipe & (HJLVE-gn kidngy rcalls may be

AL i o Dl PR B PRV SAutographa

caﬁrfohﬁw ﬁﬁ@éopo@ﬂieafmﬂus JAAMMNIEY Phs dés@ﬁmmmglahg CY et al., 2004
presently 43&re erred enbodi nents, the

G#ﬂl%@d&l $le®di ng cel |'s of the present invention are
I nt r %e%geﬁ{nt@lmg glg% X Yecgo %’ eage? ﬁ%eﬁfiﬂfd}gm' 4 %}égﬂ%géﬁ% o the Bolated

ki dney, ol n i'ha rack

aptibddyastehé prg#itihvdnkiah isios thefudfen raﬂvdrmges Sugh %latel’eg infection
cells of tﬁ present inventi onréan be der| ved fro
apd taﬁg@ﬂnwp@qlﬁ@aa sLatgiigh idection dginjereniingt %Bf?é’Yﬁiﬁ’QfoWr example,

r%t?(lx}l Qhd i ﬁ{@ Sﬁ'éé:e%g %ggirlﬁc}? QLH 1rﬁ“éb? &l pRAGcdahabrogeny

er ce eriv rom n - aut ol ogous sources.
viiioisethao badi o mgbuﬁectehélghtmrmgl dellle] yTheo résnltuis ethatna large area

Iﬁ%%g@rﬁe Cﬁg‘%@e&xgﬁ @iﬁl)d%t %erlste got{, @gyﬂ@ gmgeé&ds he onglnal

V!ix’akﬁiriﬂ@?dTHlfs i§ 8 &ftltaoVertRAN U 2 A mekhish tﬁ@”ﬁﬁﬁ%tlous

i ncl ude either suppressing .the recipient inmune system
agtntsptea«fbsmlmthmggh darghtem peageoy . o&mbvmrls garoalso be proskyced that

of TGP Ben GHORNS Bt SEFBIFPRHS A B BeTrE TeRarad pyrose

1§ioqﬁﬁbduc@<a spécifitd f@RAASLY aldcalized divitHey o Girgi@ dells.
spheri cal vehicles and macroencapsul ation, involving

larg éfarlrou&meﬁwée cam el ursl toduireduse thersipirsainn eptor gﬂ@g present

oy ool S0Pl PR LG b BRSEE 8 o .

MsleQ (mmmgc rmqaibstdt@s MiaguH N Qv SpnﬁgseHafHos Iabdratory, New
i ncl ude for hose di scl gsed hy . Lu

Yok (1989 éggﬁ@; H‘t A@ﬁubﬁl ehaly| Gurey &retgepls in Mol\l/ezcular Blollogy, John
| ated

AR SR VRO e i e gy, CRC

Pﬁse,rhgnﬂ' Mrbord MRela K 8395) SVe gy et d Geas Tﬁlgetmg, CRC Press, Ann Arbor

L

ﬂ@ hs@Bsibh r%%gsgnsgj and éllB?eY g!a e ﬂote%ﬂ&ﬁﬁééul 26): 804-512,

using p Itive poly am ne
198@]h andy anbeien rfarryd:xadqﬂeasmbbt @Y. trdnslidrxt r ramséegtion) . lipofection,

S aptnrbion g inieion Wi o qrRsin Sl SRR Eradfibon see Us.
mee Nota;% xs@vezﬁ&}ﬁi ft 497 9% f& bgﬁvahéggtwg@awi@%athaase

hacryl’i c "aci d (MAA) and hyl met hacryl ate
( M\AA)Imrqcblsudm phyudleic acigly ;bymnel mfc@imeﬁﬁrs)sevzraﬁ ad’mntages over

ol PPURG S5 ArinoSeeign) Bt thfoRieplt Whnstection

effiRGHcy can BE BBhiné8 dvie ¢4t GRRctidRAbRrS of Finkes.and to
m ni m ze plasna protei n absorption (Ciia, S M et al.

Mul t iCureently quiefieired g avivanaslefcopeid dransfer techniques (in vivo gene

therapy) include transfection with viral or non-viral constructs, such as adenovirus,

V\cllescrlptlon of selection



encapsul ation Biomaterials. 2002 23: 849-56). O her

m crocapsul es are based on alginate, a narine
w@oiogszaehar i de (Sanbani s, A Encapsul at ed i sl BPCBHIL2005/000616

di abetes treatnment. Di abetes Thechnol. Ther. 2003, 5:

665-8) or its derivatives. Fgr exanple, mcrocapsules

can be prepared by the pol yel ectrol yte conpl exati on

|betiviesn Hefjes pithpleR il oisis S@dadeﬂbals@lchm&vm&d(MV) and lipid-based

cel I ul ose | phate with the polyca

e ?‘@nei’ﬁivﬁ{‘g Agﬂ@o fﬁuléﬁﬁiﬂlil‘?ﬁ’éf)te‘ﬁyéflﬁf@h (o rtheigens, afgefor example,
{ a

lﬁﬁat cel?oggn%g% K 0[2 ?lélg?%lp‘%toﬂ}'é mﬁéggngf%ggﬁfdn 1£d): 54-65

(@995l Ebe amast lpscﬁ"elrrecﬂ' kasstructsefoguesk i inygenenthemmpy are viruses, most

mech st abi | di.ff usi on erties, .and in

R Er N, Sqng TS, ARV Ittt Bl iRtses. o il forfhupt such as

d Jé@ro@ﬁtﬂ%hanﬁﬁ z&w@& af RAHGRE tifab&MplioldN frémRYcMhncer or locus-
Canapl e et al | mproving cell encapsul ation

c’ceiﬁinmggﬂe@mztés)c onothet elemeisoivalt crntiol igemo bypresEibn by other means

SiEh o 2t lBingop i JOURRRGR o bR BBl ol iegtion of

Helsémee ChRHl vcfor @9naRtPhaIes iifcudd &rpaoksiind eighsll @Sng terminal
were tound to successfullyi munoi sol ate

1apeatodnbiRy) o rortienstthereels |apd powitive japddiegativergiiapd jpgimer binding

NS  al

SRk 689008 Ll AR iy 0] e

daditivin, sichha chhstruet afpicatist molmdéﬁamgﬂab gsquence franetetivn of the
ceII capsul at Qn. ert in Biol Ther. 2002, 2: )

RsBEdy ma'? estrce RMHRIG if paped. é’aefawblm@sw@ﬁpﬁﬁl@enée for this
[ i .

BEESELE o NBELNAD Bl 6 86 dagPUshaltst o€ o

viadasfs o rtl@;fapuesnm pxmenism Optiomally, theaomsioet mayadlso 1nclude a signal
reltls mxedvvlthswt blecarr rs .

Gt BieeisrRipstTaon, as sty o Mgl SPGB G AR & fanslation

tgl%ﬁﬁé’tﬁirf éeﬁﬁen&ef3§ Fayl f aRipRD 36 ERrRdts M tﬁﬁceﬂBfr iBclafle a 5
‘the active ingredjents described herein wth othér

I dBNAc biplomg: site, & pebkagingobigailo Iaogwr@n lof scopndagitand DNA

Ca%‘?%%gg%&ﬁ % gfﬁg 8&8%@%"?@ f;ﬁ FlegP a\éc?c?c?r§ g{nébe used that are non-

\&ﬁmsﬁtlﬁéff @ltioRid 1ids2pSI9Ty ﬁ‘iénﬂmldbndﬂm@fsg anism Herein
the term"active i ngre ient" refers to the reconbi nant

i sol dPther dhan b:@ngaumg tth@s necessanyt elemesfn ifom thy tragscription and

BRIE SERAS 156, b FosyRad REf PRUPSIGE PErstrups, f the prosent
1f1ﬁ(i‘1tlphr@iieﬁso mlidﬁdeohsngmh | engheerft tabélﬂlaﬁeer rsﬂabihty apndducuon,

"phar maceuti cal |y accetgt able carrier" which rge .
RURfERtEa ERdAISr JoRGib0oh e XPIeESed RERHAS-o FOBEXANRIE, g fKpression

draHside ﬁ?oa’{%g or GMSGanib g{)yrl(gd g@%gu% h&ﬁ%}}i%fx% Rkt rv i@t of the %resent

organi' s oes not |ca activit
iavehtipn apé ahe%olo@oﬂs@tadmamt&taagm&emdnﬁudnd fusbon proteln can be
cl.uded, under, the rein the

dj uv nt is.i h
dl% J f@%ﬁh@ sion @P&ql%%beawaﬁif@%? E’é’tag clyquagtaggaphy;
|
Eht n.‘fgﬁlﬁgﬁ%%ﬁﬂ%?ﬁﬁn%ﬁéﬁ SERAOHI RS BErolQUts ptdtbf. Where
chdatvhgrugitel is nmgmbereah betwieer tiwi Mieemiogety and thftdl%d)logmm protem the

r bonat e, hosphate, vari ous s and t
Nift o i BEreiearet BoRe e e Beraglit ORI b Jerimarl with an
appropriate enzyme or agent that disrupts the cleavage site [e.g., see Booth et al.
(1988) Immunol. Lett. 19:65-70; and Gardella et al., (1990) J. Biol. Chem.
265:15854-15859].




oi I s and pol yethyl ene gl ycols. Techni ques for
formul ati on and adm ni stration of drugs may be found
w0 poosReTsé1gt on' s Phar maceuti cal Sciences,” MacRCT/IL2005/000616
Publ i shing Co., Easton, PA latest edition, which is
I ncor porated herein by refergnce. Suitable routes of
adm ni stration may, for exanple, include oral, rectal,
t r andtuild dalappesiaed thhi y vanicy ©f psaldarydtiet @sdukagbtiotells can be

en eral deljivery, including intr cu
B AT REeSSIAn SYNERS FCRIPTSRY S HHoGu Birembinagipptibady (the

ﬁo%@ﬁﬁ&?c@ﬁ o R&dent HVeAMERT 1 Tﬁé‘éea[ncldd%t rtﬁ@ 3@&9'1{3% limited to,

i itravenous, inrtaperitoneal, intranasa
niintoosgraisney, sSuph et bapteia Aamémmmdelwth @neccvmlymant bacteriophage

R A DN AR I xR R ot BF coiging e coding

skdileR6d; iyesst AfaniBAn e witHBEcRMIbifeAt y@d@ﬂ@»@ﬁestsidmedtofse@dnwmng the
into atissue region of a patient. Pharnmaceuti cal

ceémgosmuerms pantroedl pyséeses infeeio@rwitlo Feepmybinent virus expression
\;érgtnysf ge né ﬁihﬁ)&xz&r %gzﬁg e\ﬁru\é'e ldal\Jﬁ?O\fm)ac thlgogsa%r Ivl!rusf 'EMV) or

conven Ional di'sso

t@hﬁbﬁh@i Ivl’flg1 ré&foﬁlﬂﬁﬁaﬂmﬁaﬂ@d b;qsregain Nectosssush fasi MY, plasmid,
encapsul ati ng, entrapping or Iyoph|I|Z|n% processeip
cppaiwe bgcrdie seavRnssi Masmaaliasy expiession SETleRs Gamalso e wsed to
e&@%ﬁ%ﬁﬁ%@ﬁﬁé@%ﬂﬁ% rbdaliSin0Bigpe formul ated in

convent manner |ng one or nore physiologically
acceBxatpksadibacierisl comsfrudts invipdexthe pEdndesiennfiE. coli expression

(] f th
FiigrdSRElSt a1 Midhods o bl e tobe used
phar nRces] & aldnber BF 9RS6:rs (BRAMIAY baftibiiveRGRGRTb1e lﬂ?&ﬁoters

the roate of admnistration chosen. For injection,
ca tblewsed,ngsr discloned i fU.$ hBatp Henphinatéant Noals %@rﬁﬁd& Aﬂt@matlvely,

f I d | ut.i bl
iR e G YRR BB R Rery St 0% GRRpted fto the
ye&t UhdoBidsomgenger ' s sol ution, or physiological salt

buffer For transnucosal adn1n|strat|on penetrants
appr chpr:as&@ avhees mln@t dxprashien vegorserpusade tecerpraseion 96 thej goding

séchu%{lﬁe caglli} acf.rﬁr%n bg qﬂnlge A f)rr ?’ﬂ) %rs agsr %ﬁaﬂ%ﬁ@lvjﬁl Fl%gl"&gers such

a@ gy BPHS RNA Ginld TISTROBA btdhﬁbtelarbft@aw [Bﬂisable @t aeqU984y Nature
conbi ning the active conpounds w
Iothd P lior S Rt BREIpPEURGEE | VBT E akamtstsbdh (1957 RMBO

J atg gﬂ%grf]hcg%%{egfsgd Sé@%{l@e& g)‘f %?JI@@Q}%%B&EQ% 1ihe small subunit of
RdJ‘Bi@él@s [Ccmnﬂuétgai r(]]98|(4]u kIEMB?gEI 33167;&1y_t6&05ancBBmg11 eisal., (1984)
suspensj the like, for oral i i on
Spierepdd:S Bnid et deeicabesk PSS f-8-0 Y DR higtld H o8 hepi7 3B
(RIS DU B 6 Ans 08 LT TRt o
bgi@mdues] iné plant eclidi usglgsle plmnhld Rupllabmﬂlr; pkmt iral vectors, direct
to obtai,n tablets

ired, r dra or Su
A hiseiae, Sinraispetioey SectOpoGR S, afhes eshayes well

kh&%h Lteltﬁe K BdOB B sarS UHBS for SRBIPIE, 0We1s%acﬁo&bWe§’sjsbach 1988,
cel [ul ose preparations such as, for exanple, maize

Mithodshior BesMeleauleh Bialogse Adademtr, Pysss, V¥, SectionhVIIL, pp 421- -
4& latin, gumtragacanth, nethyl cellul ose,
gdroxypropylnethylceIIU|ose sodi um

car b@iRdrhaxhfe8tibh kRe@ns fUeH A9 insBdty ShdPhaingdiah Yost cell systems are
accept abl e pol yners such as gegV|nyIpyrroI|done

weth\kmpwn|in theeart arsbcandilssi betused by thegpresgahingention. be
added, such as cross-I|inked polyvinyl pyrrolidone,
agar, or alginic acid or a salt thereof such



as sodium al ginate. Dragee cores are provided with
sui tabl e coatings. For this purpose, concentrated

W@ a@an2Eeé uti ons may be used which may opti onaP¢HIL2005/000616
contain gum arabic, talc, polyvinyl pyrrolidone,
car bopol gel, polyethyl ene g#ycol, titani um di oxi de,
| acquer sol utions and suitable organic solvents or
sol vaucoars bl kiRSrecdMbimbatl fody@btigd nefficiedTellowmganidp@ropriate
to the tablets or dragee coatings for .identification :
tighe iy celiatieac tThe i phuasgi freeqverpe dbaipenmbiByy RAlyREPlifee refers to

os i .

oY 18 MRFE orirBRAE i co ARG e I HHINE ind Bhed no

implyahdditieel wedps dfSseparfatipn e glueificatéqs uNeg witlobtanding the above,
| atj d | asti.ci , h as.gl I i

IR IO R "

pg(gtgfggghﬁﬁaﬁ%d Rchtilied Whdh ¥4, bogt bt fiufilteSUE %fmty gﬁgﬁgggraphy,

s such as starches, ]u ricants such as"t ]
iomgrelsingen drenatag@pbyndfiltebiono skectrgphosesaty i hyidzephobic mteraction

R e
chigiitsob@siidf dddiffefentibidelubilpatiyet hyl ene glycols. In

addition, stabilizers may be added. Al fornulations
for dyegbrdinginipsafemed embodiveans bé then ptiserigesertiong dky eethod

for . .th hosen .r e 1.0 aki.on. For. buccal .
b rinede P RER R e L FRlsP Pomir g 5GP of drtectine
apéftbsit $n Bk chagke BgidSorf e Withbin€dbtddreelld fRWih® B adiifnR@Ation or
or admi nistration by nasal _inhalation, the active
thagmeessiono$ tregpeambingpdenlafed guiitody 108 therrsesent InveRtioRt i on
are %@V@'&gﬁgﬁ' i}id&%%l' %ﬁﬁfedre'c&nbiﬁ%mf ggméaf %ﬁﬂaoﬁg "SRL present
spray presentation froma pressurized pack or
imesatibn zar bandetdrtédasings earivfus meshads &hbwen i theekt.-ant , e. g.,
di chl orodi fl yoronet hane, .trichl orofl yorone

( hape,
di chifgritiee apredissthAfrye carbaiows d‘)@PdE‘? _erlieqﬁﬁie by dyes
S @c?ﬁcagl’;y nbg%cﬁgg 36 Y2 & fh 61PRRhised FRnBRERYS. &Mead Tols. 3Brieﬂy,

eter providing a valve to deliver ‘a netere
vafigerhtells Gagisad @ls amshispension, tigws coftyrestisyue septibng aml the tike are

se.n. I spenser be_f or mul at ed..contai ni ng.a
stifiderifh TS ATRRECl et OB DOTPHaBTd (ORIt ades nms
cAHEGbIRS3S am). ORLh s8R 18 celldTve RasrERCRIré%dht cytoplasm but no
conpoSi ti on described herein may be fornulated for )
Btlelpdnsignadd whensshdeadr ellisdack theggreerbilugresagsce apdetei ained with
t.i nuous infusion. Fornulations for injection may be

éent ed in unit dosage form e.g., in anpoules or in

nul t iT@sel ana 31’1&0@&@; Bisel) Sitdefiand) Y labely BN Breaks which are
reservative. The conpositions naﬁ be suspensi ons

chaneierigivs o6 pellsnderasing aneptisisywish uefgecsirs (exeitiongs0-500 nm,

ng. contain fornmul atory agents such as suspendi ng,
e%tl%bol |125i§r?élﬁnn)3/ or di spersing agents. Pharnaceuti cal

CONPIGh/deAds viabilitpropositin nosleolor Stlkdrescenceé "kaydqMolecular
aqueous solutions of the active, preparation_ in
Erahesy o\ LrB P24, Eygeie, AR VS dhallip assavgpeayies irfragellylppesterase
oib ik AREEBLEBI RN e ROAEAE A TRRRNE OfVGRLE bP NV cols
té b fluphdstdnt dedvateet(polganive kialctiaseidiation] 9 aini;)endkdien, 515 nm)
such, as sesane oil, or synthetic fatty acgj.ds ters
vdhnis diereatiey Fetpedby theiiptag R%W webie of [beestis

Aqueg%cs NhRBlsisOn agiﬁge:%ieea%s rB&%ﬁ%tﬁQ gk c%ﬁ&ﬁ&aﬁ‘iﬁﬁﬁig cells

whi ch 1 ncrease the viscosity of e suspensi on; suc
uadergoitig wpoptasibosughes pydpidiahl iodakeandsanidEximV @ee the description

ogecﬁgvfn%gé and the Examples section which follows). Annexins V is a human




Optionally, the suspension may al so contain suitable
stabilizers or agents which increase the solubility of
wao b@saztibe/e i ngredients to allow for the prepar@/iI@n0s0f00616
hi ghly concentrated solutions. Alternatively, the
active ingredient may be inspowder formfor
constitution with a suitable vehicle, e.g., sterile,
ppyeingechdragerixdt ebybaseldimoinediated, beighr eaffinéty Thénding  to
har ma utlcal .conposition of the present inv, nt|
Pﬁ%yhaﬁ@v e AR VA FgOsSRigaplga tle’gﬁ%’%ﬁ g 8148 i {he plasma
tion enemas, using, e.qg.
n’?ﬁ%@%‘g{]g%lgﬁﬁo‘gf’sﬁ%ry bases such as cocoa butter or
ot he DNA YomgrienédionHiyegakebvetrophatesis ool IDMS 1s axtteatﬂdérom

ueffiegtiSfts i S RHEF o en STeBRROES iR el S e cgpise e6D and the

4688 BF MRYAT PadienBtUTs RRRBRH inéRet SyPDNALYRin RN as Ethidium
i nt ended purpose. Mre specifically, a therapeutically

b@anlé@tsmrammldﬂ@dﬂ@ an anmount of acti ve i ngredi ents
(the I8¢ nt_is
i nvefnti on or Oé’mpléll 3}%‘“% I%ea%%1 éolgesgl\réb?({w ¢al _pgee:? 8Fhhe Examples
seE{iph eAHCH g)lmmﬁﬁheefakab tdPweG1 antiticlyemnds, ca@htblé‘()f aﬂﬁbiﬁﬁg protein
anel iorate g% of a disorder & c or
sypthests 9fithe 826, $d% ae@ 5814 mshepomaccedls aqu\/ﬂhus klllf 3 the melanoma
y 0
célﬁZ%lg%g Ué)(l e (t,lﬁg,f £G fé\?gh%%%tﬁ{e;rsﬂlv\e(ﬁl@on 11;r11hlb1t10¥3I of protein
smlnmts wat osd- det;iendt@t skith bedCin(iteh etharconcensptiai af lthe amibody
ght of the detailed disclosure prOV|ded herein. For

reaﬁgre% i@ peligys 691 % ddabitian of Prefeinnsyathesis) ohe0 ing(hfar @fl, HLA-
f%ptlbﬁwt%&%%tnﬁ%qy ef fective anmount or dose can be
I ni y fromin vitro and cell culture

assaﬂ“heseﬁresulsxmmgbf sugekt ke asnob ehef DCRalIkatrecbrinant isolated
ani mal del s to, achieve a desired concentration or
a‘%tﬁl"g?es Og%ﬁPrFWPBFWE‘%t}%n@ﬁﬁmb"ec%‘Q%&Prtpét peifkelighat el y
det efrffi,d) %céb?&fnglto dRsRs: dsped? resed¥ invehtior Akre is provided a
t herapeutic efficacy of the acti've I ngredi ents
mgtiedr phdrbating edancaraor Ipethdgererinfention. by The anadbod is effected by

harmaceut i cal rocedur S tr cel |
RPNy i PE oha Sthiekt b greef dhbPibaicatly
efif€btive tahfduvAN df 6 8bdonthihddi 01 RS ANGIN RPABIBIof Shatiifi @Sy Hfding
be used in formulating a range of dosage for use in

amd\fﬁliﬁ?-pqm@ed@ya@ex,nﬁ;e vesembirapt rienlaigd Lthoqlghéaemgs agable of

1nd?1<r:1FPg ggpt8¥|g g)f gj%lgcgi' ! llsr mf&l‘ﬁ%ﬁagﬁ 8%{1 g h€ Qancer cells or the
p@blogeni Bifsctdd Geﬂlsasﬁmﬁ@@l@g exgraskine tehREID phptiden@mplex, thereby

i ndi vi dual physician in view of the pat| ent's

treating;the wcer(@éhe patogenpnfegtion @tthgpubJecr_ws in "The
Phar R ql "‘ﬁ@éﬁn@asﬂe Oo Tﬁﬁ&ﬁiﬂg st1 %ﬁ@él&ﬂment of a
For éexanpl e, shown i'gtre

diszeseplissrdeeat ¢cxmd1twm (elg..faahtaws ,paﬂimgeﬁnfsaﬁﬂ) and/bbedliging the
caused a 50 % inhibition of protein synthesis in

TPt RIS PILOT JELIESEQselch iseasp .o serflerany qegdition. dhaseef skill

| m&g d%’t'vﬂh' dlakisRRd ﬂ% t@aﬁ&ﬁﬁé\%{)@&lﬁ@% 8{%%5?%)( QQA L usddto assess

tion, as Is own I n "'es
thsedevabopmadritc bf f 0| disaase, isotder t e cBEJimSﬁ,F\anansmhlmdly various -

hibited an | C50 of 130 / on protein synthe5|s in
mﬁ@%ﬁsﬁ’&s cHld @ssays, dngi 2o URRIGIQ. | 45555 il CPOPQi e FpRSHiOR. or
re%,fe@ﬁbﬁﬁ?&dﬁ@&se%@&ﬁ@ﬂr Bxfikibht ed a significantly | ower
In addition, as is shown in Figures

7a-c, 8d-e and is described in the Exanpl es




section which follows, when i Mmunotoxins were utilized

i nhibition of nelanoma cells was achieved with |1 C50
we@omvsertis@t i ons of 10 ng/m of the A scFv PE3BCT/Hi2gev®0616

7a), 15 ng/m of the 2F scFv PE38 (Figure 8d) and

10-100 ng/ M of the CLA12 sgffv PE38 (Figure 8e).

Dosage ampunt and interval may be adjusted

i ndi Asdusetl [herdim the terirdEsubjeet”oan Eardividndl’s whichvis iatkrchangeably

thI vel s of the ac elng edi ent which ar
uEi hSTEi el DRI BErl R Gt TP IaES B a0 4e which suffes
foanaR Mideadd AltordES con-ﬁhfon'\@?eféfalbgl ;ﬂﬁg ién?a%c@rﬁﬁeﬁses 1nd1v1duals

preparation, but can be estinate romin vitro

Wb@mgetqlskdo@lssdog thealisea$d, diserdeher cmdltwnl |Fod exenple ,cmdmduals
i,ndi Vi du? ?ha {2 eri sti(ﬁ antd rout et t stat

W&’cﬁ’rﬁ"ﬁf%?? D% @opT SHOGERUIon Digtefiin p g Tpajignant state, or

iktBviaadls fhoRkRiEet&OREER A ph@baNWhicPePSNGhd alht $HAS..
severity and resg;nsweness of the condition to be

t r eat’Sdused disraiy thayphugse oeelly ofigbiecst lrwhpiea gy icelfs gthich are
d;@xg{/réérdr%?&l éfgéyéslf%?%t esu\g.’\!/ 561? é of)lfhe ts{lﬁ ?étr(F ex!ex‘;’}?(gs é&% tflér%gf) or
celld ediiieldl ave phrtri gfutheo I?.ulﬁjfictt h@ dluS edse ghat thetapy as described

achl ved. The anmpbunt of a conposition to be

hgiginahP@er ed wi | |, of course, be dependent on the

subj AR .

SAD) BRI LR8I Bl 10 AR el BBl WL llrived
fionesdjdch (aithepthy silgjeatrin ne¢dcof t@atmmt iot adnﬁorosfubjehte are cultured in

resent ention . .may, if eS|re prese ed
i geseire o e annEprae el ol medn el Rl oo wit

?ﬁsﬁ@ﬂ v@@:ﬂlt 8ol @b ﬂ&%ﬁ@l@bﬁdéjﬂé@@ﬁdftg 'dXPress and secrete
containing the active ingréedient. The pack may, fo

ﬂ@(mpﬂnbmanbmp}at@earrt@éy of thgy presentdnyeition teuthé: t?argetacells (e.g.,

blister, pack.. he di.s ense Vi ce

et il 86 HyRGE R Rt O SURCHYa (TR, snalescribed
heREkbeve. di RANGATs Y bél 6P emnpréc q&aﬁésiaéeﬂg BY¥n& nit@fove Rells,
associated with the container 1n a formprescribed by

keratjioeinerdisend agehneytercelul ating the nmanufacture, use
or S%d?mgif thgoq{ {Jﬁﬁ{%u&n‘n%@{lf )fp%ﬁlléf &(ﬂg o%eth% ﬁresgxit if9dti%% can

of approva € agenc or m of

be effpared tising smf ﬁﬁtabld:rfaﬁte@nctvai jatrhvehos, dthd pdrBbdeal, iiftha kidney,
Such notice, . for exanple, may be of | abel | ng approved

infta t rgastepintestingby  Haeks Dr a&CAW%Sst riEAnSEareghs,  intramuscular,
r%t@&tﬁﬁéoq&' Hratfe UG ¢ g{du%ﬁ A RRAI. OVE&O%QQ;‘[Q epﬂe&iﬁ preferred

ositions conp preparation o nve
elfnbodmieatseﬂlel amtlhodzeamwsbig&ebhafﬂnaq;mbnna{/emmn rarcemtméyced to

al,s,b repar ed, aced in. an pro ri.ate
heriadivitivel wang WW?@%&S@H@ R R o 3? eﬂﬁf/or intra
Ohéalgghﬁhﬁgf]angﬁg ai |l ed above. It VVI Il be appreciated

at the net of the present invention can be al so
usedTh@ abtibady-axaressing @ilbof thapresémsginesntiohiah tar derived from

e%i‘f"% E)tg%?la\gontgggé,%?c Ca%%gquogé Slngarlp\\}{Of a&?’gt @rﬁﬁﬁogenelc sources
st ds!Hogl mﬁ%ovsz&o(?ther]cellpﬁb‘ﬂ%d%tﬁ@lbﬁjautolo 046%ouk8ds. Since non-

i chthyosis (Melino et al 0, Met hods Enzynol .
a@pgouseelis2yre lﬂcclyrmnmdmet & lmmnat oerction awa adTsuistered, to the

é%fggt’vglg]l g}%ll*tgg ehlfén d%yelglpe 9to %5 e %?ﬁl%;r}lf}]l(e)})& of rejection of
nbebiBlodbus déik: 'H%s@)nchﬁﬁ%héﬂ”‘ﬁ@pré@iﬂ m&l&‘éc% Rint immune system
carci nomas (SCC, Seta C, et al., 200 Pat hol".

oneencapgilatig] - By, neagaolegaus calsi avntisysTcin L;lml@un@solatmg,
s@hipernfIBt mREAIE Getord WitsptatationS 08~



17), non-nel anoma skin cancer (NMSC) and multiple
human tunors. While further reducing the present

WO pwentilecn to practice, the present inventors PEI/BE2005/000616
uncovered that the reconbinant isolated anti body of
the present invention can bgyused to di agnose cancer
or pathogen infection. As is shown in Figure 4a-f and
i s daseapsakiohntebhEgmdse ai @endrhity Flasitleds as aaick@capsulation,
.which fol]lows, the 3 scFv anti body was capabl e of
igydving small spherieal ivebagles andpaqreracapsilafionjaxelyingdargsr Baf-sheet
ahd Hﬁcﬁﬁ%&-ﬁ%rFMeﬁlbg&e agVPAL alF'\]A’l]e%ﬂmaggy F¥BrBmmalian cell
natural nel anona ceFI , l%f not the HLA-
enexpatliatied. gplvdDueXpelasRewnn §OM; 43: 2464y al nel anoma cel | s.

Thus,, .according to an .additipnal aspect. of the presen
! nvoiMFBATY e PEPREnE MICORRTUES i RBGBAn dhe g e gnelude for
SANPRIth&Ne dlicldabd bPTLaalizos dincall sHRipsehtion ¥ih lraggﬂg@g taih(galpha-

effected by (a) contacting a biological sanple
rhexycinnaiyhdeacraeeiylhatidn aaty (dllydimined Biotachuely Béepgh2600, 70:

420,830 B T80 i il 5. Mool Tt bdtofRAB ot $hnfnzymes,
ceRe autbidiRAtallyselgaicetbdaticQRssiand) 0 slapiaicEndlf 2001 ugi D4D-60,

apoptosis in target cancer cells or viral infected .
ap@| Ly, Mefnget( BY.. deteavel rgllf snepnrsylafiprofmethed using photosensitive

[ I ' ' thes: (VA )

o FADASERE Sl ARG S RO, L RGRR D 2000, 37: 245-
51di agnosi ng" refers to classifying a di sease (cancer

or pathogen infection) or a synptom determ ni né:[ a
severoF wX@nplen aughosapsules apg Rrepaied by epmplgsi@g modified collagen

OgresS] St . o
LRl shell IOy AR A A B IS Hihacrylic acid
(MAA) agl methysacphatylate{(MMA), ccsaltinglipheapduld iscknessosf 2-5 pm.

fluid isolated froma subject, inc]uding:but not
Surlymiergeapsules gan bg fwithes enpansslatedevity addifipeal ap e ter-polymer
l. ifi : id. .-
<8415 20 B SO SAAR 885, MR vl
pesteian sbsaptol @ higagMesenfali Mviltvayeel | ntiddotafisales for cell
constituents. It should be noted that a "biol ogi cal
eBeappylaties Biomatarialy. 8892 231920640 optional Iy conprise a
sanpl hat . S| 2 emoved. fro .
Loy S RS SREELY S A TP Rhe O Ot
(Pamismiy, A.NEmapsulated tislets ciandisteteshiredtmerst. diatgessEhechaolngher.

: e method according tqQ this aspect of the present

Zbgﬁféﬁ@ﬁ%%) pritsdesbfes r?b'F;“(“'%P frm%w@a%{lescféﬁ@@rnrepared by the

p@%ﬂ%?@%e?g?ﬁ@g%ddnk el ﬁgafg@?élﬁonst BSiRh odig8h&3nd sodium

romthe su I's a tlssue speci men
cellidbseasmlphate with theljiobyratiompolytmétbylpne e gadliginehydrothboride in

sections (e.q., raffin sections or cryosections).
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HLA- A2- MART126- 35 conpl ex). The i mmunoconpl ex of the
present invention can be forned at a variety of
W@ egopre@EbUr es, salt concentration and pH val ueBCTHL2005/000616
may vary dependi ng on the anti body used and the cells
presenting the antigen and those of skills in the art
are capable of adjusting the conditions suitable for
imhembisolre imitrozhvieatientymionocsdispl(Allianss ®xasplall, iasbeautiful:
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substrate present in the sanple is proportional to the
anount of col or produced. A substrate standard is
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Preferably, the nmethod of detecting the formation of
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sections (e.g., paraffin sections or cryosections) of
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utilized in the present invention include nolecul ar,
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Reconbi nant MHC- pepti de conpl exes di splaying peptide T
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Results

Gl scFv can induce cell death in melanoma cells loaded with .HLA-AZ
peptides - JY cells were loaded with the gp100-derived epitopes G9-209M and G9-
280V as well as with other control HLA-A2-restricted peptides. As is previously
mentioned, FACS analysis with anti-HLA-A2 antibody revealed a similar expression
pattern of HLA-A2 molecules with G9-209M, G9-280V, and other control peptide-
loaded cells (Figures 3a-h). As shown in Figures 5a-d, Annexin V staining revealed
that G1 scFv can induce cell death of cells loaded with the specific G9-209 peptide



pharmaceuti cal acceptable carrier. 25. The reconbi nant

anti body or pharnmaceutical conposition of any of
web@snm123 and 24, wherein said recomnbi nant ane¢budgoy®0616

sel ected fromthe group consisting of a Fab fragnent

and an ScFv fragnment. 26. Thg reconbi nant anti body or

phar maceuti cal conposition of claim?25, wherein said

(Bore 56 trings f 2ihirdl 5 etNo cytotoxic

forth %y SEQ | 0?@5115.195(10{& ‘thAlz as s@lagr( t i%uﬁ}s (%

apiyitylwas observed aneRhS-HEHD celis ﬂlbfo‘ﬂryredoaqmldavnﬂad@tgpleaidenved

GRIRAPLhiE F v RDNet il FL AR 230k RIS 2t that were
nseloaaédedltﬁ poptideNBohoWR).CRIthE EBWR trafdforai@ NDcdNeBwhich @xpress
and 19 24.°28. A reconbi nant 9H scFv as set forth by

ngrropl A Rcthe display of theexorenonslt suphied peptidle ia Sacilinted @B’tpﬁptlde
eQé’haﬁE@é «P e pe?)ade ﬁ%m fhel aﬁ&p H‘l%pfaa tlhgp ?%i)txde tgat is coming

conpri eas one rom
fnmﬂleansmh@ of SEQ I D NOs: 5-16 and 19- 24. SEQUENCE

enk B, Tl Comopiaianips BORES oR Bt FEH-Vke antibodics can
el I@ﬂie%ﬂgi g%kﬁe beQnc RAPE2estd Q0T m%fingr170> Patent|n

version 3.3 <2 <211> 248 <212> PRI <213
Arti fGlscEr cargudnce cell Aenth<a0 Yntrdutad Imelahamn d-'alls9Hl“o further

<220> <221> m SC at ure <223>

inE R e aded ot FRA e R bRlor, e Phipsics o 48 SoPv was
t&%ge%36n GRan 236Rn6mRR kel ks _ds@Btished ﬁ&%zﬁatfeﬁ%) Mdi&fina lines
<223>

which are gp100 and HLA-A2 positive (526, 624, and 501A), gpl100 positive but
HLA-A2 negative (G43), and gp100 negative and HLA-A2 positive (1938) were

~ subjected to treatment with the G1 antibody and the effect of the antibody on protein

synthesis was measured. As shown in Figure 6, the G1 scFv antibody induced cell
death, in a dose-dependent manner, of all melanoma cells positive for both the HLA-
A2 protein and the tumor specific gp100 protein. On the other hand, as is further
shown in Figure 6, protein synthesis of the 1938 or G43 melanoma cell lines which do
not express the gpl00 antigen or the correct MHC allele, respectively, was not
affected by the antibody.

These results demonstrate, for the first time, that a TCR-like antibody, such as
the G1, can induce efficient cell death of target cells. These results may pave the way
for a new family of antibody-based molecules that can be used as therapeutic agents

- to eliminate in an antigen (peptide) and MHC-restricted manner specific populations
of diseased cells such as tumor cells or virus-infected cells that express disease-
specific MHC-peptide complexes.

Since melanoma differentiation antigens-derived T cell epitopes are the most
characterized TAAs and many immunotherapy strategies were developed using these
targets such as adoptive transfer strategies and vaccination with peptides and dedritic
cells (DCs), the present inventors have generated a panel of T-cell receptor like
(TCRL) antibodies directed to melanoma differentiation antigens such as gp100,

MART1 and tyrosinase and other tumor associated MHC-peptide complexes as well
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as expressed on the cell surface and this reactivity was correlative and dependent on
HILA-A2 and antigen expression.

TCRL-PE fused antibodies exhibit anti-tumor activity - TCRL antibodies
were genetically fused to a truncated form of Pseudomonas exotoxin (PE38) in which
the cell binding domain of the toxin is deleted and the translocation and ADP-
ribosylation domains are fused to the TCRL antibody. The effect of such fused TCRL
molecules on protein synthesis was tested on cells loaded with various peptides. As
shown in Figures 7a-c, a specific protein inhibition activity was achieved when cells
were loaded with the specific gp100-derived peptide and thus exhibited the HLA-
peptide (e.g., G9-209) complex.

Figures 8a-d depict TCRL internalization into melanoma cells and the specific
2F1 cytotoxicity effect of TCRL (e.g., 2F1 antibody) on HLA-A2+/gpl00+
melanoma cells (e.g., 526, 5014, 624.38) but not on the HLLA-A2-/gp100+ (G-43) or
HLA-A2+/gp100- (1938) melanoma cell-lines. In addition, as is further shown in
Figure 8d, such inducement of cell death was achieved in the presence of relatively
low TCRL concentrations, with an efficient ICsg of 15-30 ng/ml.

These results strongly suggest the potential use of TCRL antibodies to target
drugs or toxins specifically on tumor cells.

Naked TCRL antibodies exhibit potent inhibition of protein synthesis in an
HILA-A2 and antigen specific manner - There are strong indications in the literature
that antibodies to MHC class I and class II have biologicall effects on target cells in
particular their ability to initiate signal transduction events that will lead to target cell
apoptosis (Nagy ZA, et al., 2002; Nagy ZA and Mooney NA., 2003; Longo, D.L.,
2002; Vidovic D and Toral JI. 1998; Pedersen AE, et al., 1999; Ruhwald M, et al.,
1999; Mori M, et al., 1999; Genestier L, et al., 1997; Genestier L, et al., 1997; Skov S,

et al., 1997). These studies were performed with anti-class I and class II antibodies
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apoptosis was measured using Propidium Iodine (PI) flow cytometry staining.
Figures 9a-j depict the results of these experiments. While in cells which were HLA-
A2+/antigen+ the fraction of PI positive cells was in the range of 44-58 % (Figures
9e-g), in HLA-A2(+) gp100(-) MART (-) or HLA-A2(-) gp100(+) MART (+) cells,
the fraction of PI positive cells was in the range of 7-14 % (Figures 9a-d).

To test the specificity of the naked TCRL antibodies to the HLA-peptide
complex, the 624 melanoma cells which are gp100+/HLA-A2+ were treated with the
G1 and the control 1A7 (specific to the HLA-A2 in a complex with the mutant G9-
209M peptide but not in a complex with the natural G9-209 peptide) TCRL antibodies
and the cells were subjected to PI Annexin V flow cytometry analysis. As is shown in
Figures 9i-j, while in cells treated with the G1 TCRL the fractions of PI and Annexin
V - positive cells were ~20 % and 53 %, respectively, in cells treated with the control
1A77 TCRL antibody, the fractions of PI and Annexin V - positive cells were ~7 a%
and 12 %, respectively.

Cloning of TCRL antibodies - It is not known from the literature whether the
signaling pathways involved through binding of antibodies to class I require
dimmerization. The present inventors have hypothesized that the high concentrations
of the melanoma-specific TCRL scFv are due to the fact that at high concentrations
- there is spontaneous dimmer formation. Thus, the TCRL scFv fragment was
transformed into whole IgG molecule by cloning the Fd and CL Fab domains into an
IgG1 backbone and a whole TCRL IgG molecule was formed in HEK293 cells and
purified the TCRL IgG from culture supernatants. Several clones were. isolated
essentially as described in Thomas Jostocka, et al., Rapid generation of functional
human IgG antibodies derived from Fab-on-phage display libraries, Journal of
Inununological Methods, Volume 289, Issues 1-2, June 2004, Pages 65-80).
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between the activity of naked TCRL IgG molecules and the scFv molecules on
melanoma cell lines. As is shown in Table 2, the activity of cell death inducement
was maintained in the cloned TCRLs. Moreover, the concentration of TCRL IgG
molecule required to achieve a significant level of 50 % cell death was significantly

reduced compared to the scFv antibody.

Table 2
Induction of cell death in tumor cells by TCR-like antibodies:
The influence of antibody avidity monovalent versus bivalent

Percent specific cell scFv IgG Fold change
killing (cell death) antibody Whole antibody
20 37 pg/ml 0.5 pg/ml 74-fold
30 75 pg/ml 2.5 pg/ml 30-fold
50 " 130 pg/ml - 4 pg/ml 33-fold

Table 2: Concentration of 2F1 scFv antibody (monovalent) and whole 2F1 IgG (bivalent) required to
achieve specific cell death of melanoma cells with a TCR-like antibody targeting the gp100-G9-280
. melanoma epitope.

These results demonstrate the potential use of TCRL antibodies to serve as
targeting moieties to melanoma cells as well as considering their potentiél
applications as molecules that may induce specific MHC-restricted, peptide-specific
apoptosis in target cells and may be considered as a new entity that may be developed
pre clinically as a therapeutic immunotherapeutic modality to melanoma and other

~ tumor types.

It is appreciated that certain features of the invention, which are, for clarity,

described in the context of separate embodiments, may also be provided in
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(327) <223> CDR <2 21> misc_teature <222> ( 61) .
varigins will be apparent to those skilled in the art. Accordingly, it is intended to
embrace all such alternatives, modifications and variations that fall within the spirit
and broad scope of the appended claims.  All publications, patents and patent
applications mentioned in this specification are herein incorporated in their entirety by
reference into the specification, to the same extent as if each individual publication,
patent or patent application was specifically and individually indicated to be
- incorporated herein by reference. In addition, citation or identification of any

reference in this application shall not be construed as an admission that such reference

is available as prior art to the present invention.
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(178). . ( BBfethod of inducing apoptosis in cancer cells or pathogen infected

cells, the method comprising contacting, or expressing in the cells a recombinant
isolated antibody capable of specifically binding an MHC-peptide complex
specifically expressed on the cells, thereby inducing apoptosis in the cancer cells or

the pathogen infected cells.

2. A method of treating cancer or pathogen infection comprising
administering to, or expressing in cells of a subject in need thereof a therapeutically
effective amount of a recombinant isolated antibody capable of specifically binding
an MHC-peptide complex, said recombinant isolated antibody being capable of
inducing apoptosis of cancer cells or pathogen infected cells, said cancer cells or said
pathogen infected cells specifically expressing said MHC-peptide complex, thereby

treating the cancer or the pathogen infection in the subject.

3. Use of a recombinant isolated antibody capable of specifically binding
an MHC-peptide complex, as a pharmaceutical, said recombinant isolated antibody
being capable of inducing apoptosis of cancer cells or pathogen infected cells

specifically expressing said MHC-peptide complex.

4. Use of a recombinant isolated antibody capable of specifically binding
an MHC—peptide complex, said recombinant isolated antibody being capable of
inducing apoptosis of cancer cells or pathogen infected cells specifically expressing
said MHC-peptide complex, for the manufacture of a medicament identified for the

treatment of cancer or pathogen infection.

5. A pharmaceutical composition for treating cancer or pathogen
infection éomprising as an active ingredient a recombinant isolated antibody capable
of specifically binding an MHC-peptide complex in cancer cells or pathogen infected

cells specifically expressing said MHC-peptide complex, said recombinant isolated
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8. The method, use or pharmaceutical composition of any of claims 1, 2,

3, 4, and 5, wherein said recombinant isolated antibody is selected from the group

consisting of a Fab fragment and an ScFv.

9. The method, use or pharmaceutical composition of claim 8, wherein

said recombinant antibody is at least bivalent.

10. The method, use or pharmaceutical composition of claim 9, wherein

said ScFv is 9H (SEQ ID NO:1), G1 (SEQ ID NO:2) or CLA12 (SEQ ID NO:17).

11.  The method, use or pharmaceutical composition of any of claims 1, 2,

3, 4, and 5, wherein said peptide is derived from a polypeptide selected from the
group consisting of MUC1, gp100, HTERT, TAX, MART1.

12 The method, use or pharmaceutical composition of claim 8, wherein

said recombinant antibody comprises at least one CDR selected from the group

consisting of SEQ ID NOs:5-16 and 19-24.

13.  The method, use or pharmaceutical composition of any of claims 1, 2,

3,4, and 5, wherein said recombinant antibody is an IgG subtype.
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ctggatccgc 120 cagcccccag ggaaggggct ggagtggatt
gggagtatct attatagtgg gagcacctac 180 tacaacccgt

ccCt dgagaq\ negh@ 08 Chaghbahs cahed GCHRABOELHAMIAHBAGAN LEbject,
240 tccctgaagc tgagctctgt gaccgccgca gacacggctg
CPBYPRPIECt g t gcgagacat 300 gtgggccacg aacttgacta

t . ] .
B L R T —

cgccct caglsofted aatibety 4ahbixc @@%eﬁ@aalagggﬁﬁtﬂ@% g% MHC-peptide
ctcctgct ct agcagct ccpacatt agt aat t at . .
gt gt cct ggfo’g‘g %’td’é‘g%b‘t‘mgg’é’&@é E?g’ge %éé@waa%nnl%fw&% said
t gaagat gatecadfdidas %%é‘&&m%ﬁ%%h%%ﬁ%%ﬁﬁﬁ&&%g apoptosis in
tct ggct cca agtctgggac gtccgccacc ctgggcatca

ccggact ac targacageygelt gagioggaintfeded tadlsgagic cacgt gggat
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16. A method of diagnosing cancer or pathogen infection in a subject,

comprising:.

(a) contacting a biological sample of the subject with a recombinant
isolated antibody capable of specifically binding an MHC-peptide
complex under conditions suitable for immunocomplex formation, said
recombinant isolated antibody being capable of inducing apoptosis in
target cancer cells or pathogen infected cells; and

(b)  detecting a level of apoptosis in cells of said biological sample thereby

diagnosing the cancer or pathogen infection in the sﬁbj ect.

17. A kit for diagnosing cancer or pathogen infection in a subject, the kit
comprising packaging materials and at least one agent identified by said packaging
materials as being suitable for an immunocomplex formation between a recombinant
isolated antibody capable of specifically binding an MHC-peptide complex and said
MHC-peptide complex, said recombinant isolated antibody being cépable of inducihg

apoptosis in cancer cells or pathogen infected cells.

18.  The kit of claim 17, further comprising at least one agent identified by
said packaging materials as being suitable for detecting a level of apoptosis in said

cancer cells or pathogen infected cells.



<212> PRT <213> Artificial sequence <220> <223> scFv

CLA12 CDR <400> 20 Ser He Tyr Tyr Ser @y Ser Thr Tyr
wayeosAsmnedro Ser Leu Lys Ser 1 5 10 15 <210> ZRCHHADE05/000616

12 <212> PRT <213> Artificial sequence <220> <223>

SCEV CLA12 CDR <400> 21 His ¢al Gy Hs Gu Leu Asp

Tyr Trp Gy An Ay 1 5 10 <210> 22 <211> 13 <212> PRT

<213> Artificial sequence <220> <223> scFv CLA12 CDR

<400> 22 r Ser Ser nHe Ser Asn Tyr
val d&r 1 elmB%le‘Uﬂﬂiso fany g ?12@11?129 FlfﬁTaQCtﬂ§> wherein said

ohitihdnk &blaS&0HA < b 18 6FY%pGLAL2 CDR <400> 23
"Gu Asp Asp Lys%%%%'%?agﬁasﬂ B 2105 24 <211> 20
<212> PRT <213> Artificial sequence <220>

20.  The method or kit of claim 19, wherein said ScFv is 9H (SEQ ID

NO:1), G1 (SEQ ID NO:2) or CLA12 (SEQ ID NO:17).

21. The method or kit of any of claims 15, 16 and 17, wherein said
antibody is an IgG subtype.

22. The method or kit of any of claims 14, 15 and 16, wherein said cancer

is melanoma or breast cancer.

23. A recombinant antibody capable of inducing apoptosis in cancer cells

. or pathogen infected cells.

24. A pharmaceutical composition comprising a recombinant antibody
capable of inducing apoptosis in cancer cells or pathogen infected cells, and a

pharmaceutical acceptable carrier.

25.  The recombinant antibody or pharmaceutical composition of any of
claims 23 and 24, wherein said recombinant antibody is selected from the group

consisting of a Fab fragment and an ScFv fragment.

26.  The recombinant antibody or pharmaceutical composition of claim 25,
wherein said ScFv is 9H as set forth by SEQ ID NO:1, G1 as set forth by SEQ ID
NO:2 or CLA12 as set forth by SEQ ID NO:17.

27 The recombinant antibody or pharmaceutical composition of any of
claims 23 and 24, wherein said recombinant antibody comprises at least one CDR

selected from the group consisting of SEQ ID NOs:5-16 and 19-24.

28.  Arecombinant 9H scFv as set forth by SEQ ID NO:1.



<223> scFv CLAl12 CDR <400> 24 Ala Tnr Trp Asp Arg Thr
Val Asn Val Val Arg Phe Gy Gy Gy Thr 1 5 10 15 Arg
wo.ews/Tined/al 20 PCT/IL2005/000616

67

29. A recombinant CLA12 scFv as set forth by SEQ ID NO:17.

30. ‘A recombinant antibody comprising at least one CDR selected from

the group consisting of SEQ ID NOs:5-16 and 19-24.



