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ANTI BODI ES, PROTEINS, AND USES THEREOF Field of the Inve resent
invention relates to antibodies and the proteins to which they 5
specifically bind, and to nethods for production and the use of such

ant i bodi es Wheoogigeci fically bind to tunor cells. Backgrragomissdsel nventi on
The E710.2.3 cell line is a cloned narine CD4- CD8- thymc T | ynphoma cell
line, originally isolated froma thymc tunor of an AKR/'J nouse. Wen
cultured by 10 itself at |ow density, E710.2.3 does not proliferate

spont aneousl y, unl ess, gt i at-ed_wi phor bo i
13-acetate (PMA). E7I0. .“ ‘rat et vime ate—py contact with
t hynocytes or spl enocytes. However, E710.2.3 can proliferate spontaneously
when cul tured at high density in tepiabaRMRwh PMA or other cells. Wen
E710.2.3 is inj ectglrd?into syngeneic mce 1T grows as a nalignant tunor in

| ynopi d 15 organs and PEFEt elates i sopdigyand fhe profrins ta whigh the¥e i nvention is
based on thé dsmcifivalypindfantanstoasmt prafictinal 88 utd W@ iucE alibshashdi cal |y bi nd
to a 40 kDa prQteikn.expressed the surface of nunerous types of tunor
cells, but do %gi%h%ﬁllxgglflg()%ﬁﬁcf hor mal hemat opoietic cells. The new

nonocl onal 20 anti bodi es can bl ock proliferation and i nduce apoptosis of

tunor cells to which they speci fhg&kﬁloyndbjf@{g,m@%gd on these discoveries,
the invention feat %ekﬂ)onocl )nal” anti1 bodi es, or_antigen-binding fragnents
thereof, wherein th&eHoHAcT % Lneisaflopd arse ChY- GRE Bvms T lymahomaeolocyt es,
(b) inhibit celite, mighaity Boladel G6m 0 thyRicthbr of RORKRIF AdiRI Witen tdiereg 8y | . and (c)
do not 25 Q{Jndits:[eﬁ‘ ﬁdult thﬁﬂ) }b‘ﬁs The .ponocl onal anti bodj es can_al so

i nduce horot ypltE &y gFSgRHY (ﬁ% PRI ETol At Paptiangpusly, ynicghit s sipipiedsis in a
cell to which whiephodiohtl-meuisthtcBracaite EMAX &#7102.Diande stbnudited tOproRRfa t UNDI

cell lines in . RVA- S, ..CTLL 7.4 VEHI - 231, -
PBK101A2, C2. 353;1‘%5%&%%"38’2 f’%ﬁ?‘ﬁ’ﬁ"s{ab,%' J’u‘iaﬁa"t%,?’g%d Cos. The

ant i bodi es canspiortategsby whin celivged at high densitydethe aiiserot ef HMvb et othier dells, When JAN 2004

WO 01/007481 P@:ﬂi/oggqg){nje%éggﬂﬁlﬁégn%%ﬁhg ﬁﬂqﬁ 84 n@{%ﬁnpﬁﬂﬁgm gﬁr}\ocl onal

anti body DMF 10.62. 3 produced by t . PTA-377,
t he nonocl dhal Ct&HEPHLEGHNS. 10. 167. 4 produced by the hybridona cell line
ATCC No. PTA-405, and the nonocl onal anti body DWF10, 34. 36 produced by the
hybridoma cell |ine ATCC No. PTA-404. .

Summary of the nvention

The invention is based on the discovery of monoclonal antibodies that can
specifically bind to a 40 kDa protein expressed on the surface of numerous types of tumor
cells, but do not bind to adult normal hematopoietic cells. The new monoclonal

20  antibodies can block proliferation and induce apoptosis of tumor cells to which they
specifically bind,

Based on these discoveries, the invention features monoclonal antibodies, or
antigen-binding fragments thereof, wherein the monoclonal antibodies (a) bind to fetal
thymocytes, (b) inhibit cell proliferation of a cell upon binding to the cell, and (c) do not

25 bind to adult thymocytes. The monoclonal antibodies can also induce homotypic
aggregation upon binding to a cell, induce apoptosis in a cell to which they bind, and can
specifically bind to one or more tumor cell lines in the group E710.2.3, RMA-S, CTLL,
LB17.4, A20, WEHI-231, PBK101A2, C2.3, B16, MC57, WOP-3027, 293T, 1'43Btk,
Jurkat, and Cos. The antibodies can be labeled, e.g,, with a detectable label.



The invention also features nmonocl onal antibodies, that ﬁimqmi\ng%e samne
protein as the protein bound by the nonoclonal antibody produced by

hybri doma cell |ine ATCC No. PTA-377, hybridoma cell |ine ATCC No. PTA-405,
or hybridoma cell |ine ATCC No. PTA-404. The nonocl onal anfbody can be
humani zed. WAOHWBher aspect, the invention features nonecl/gseeiossmti bodi es,
or antigen-binding 10 fragnents thereof, that bind specifically to a 40 kDa
protein bound by t h&lspitbia hsrimventionds thodgnoplomdiantibellyDMPLER3podeceddy | | i ne

A e e N e bl OB dC N, BOASTE G imo i ecy Raflf i o2 cel !

| i ne ATCC No. PTA-404. In yet another aspect, e 1 nvention fTeatures
chi meri c monoc|BR{EFed by thefRridama celiling ATCH de- B AéSnendftheanmerionsl antibederof | t hat

bind Lo the SaMMPIIUSS Prodsced Bemprttiainih BOUASATYC A5, silleuggonoc] onal. ant i body
produced by §1y i doma. cell |ine ATCC No. PTA-377, hybridoma cell |ine ATCC

No. PTA-405,° orBi{Srignase fattmes moneelonetentibagies, thrt hind fiythe symepetain asthe chi ner i c
ia_nt |h Podi gshi NC Ipusléin bewad hyﬂlaﬁohkﬁfo?liﬂhhtﬂ)o?ﬁﬁb@%h@'ﬁ?bﬂh?ﬁﬁ@qlﬂﬁ@ﬁ{l‘_@ﬂmo% egit ons of
i ght and heav S, . n _sti r aspect, the jnvention features
nonoclonal ant .)i’r}%‘ o O%ﬁflf%‘beﬁ\@}%'Eﬁﬁﬁgs’f’ﬂ%’ﬁ@?ﬂas“eg e afC Ne-hat  bi nd

to the same epilTdpiP4aThd henodpial apibodycunit Hipatifed. nonocl onal anti body
produced by hyhy| l.ine. hybridoma cell Line ATCC Nq. .PTA-377,
hybr i dorma ce||%%’%§%ﬁ§%’ s i Rfion Jeahues iotociagl anhodics, of Fatipgubindive e o,
PTA- 404. Th¥ i riiremetivheredigbat bind sperifealltms|kia ploteimboninbigi themorotional
ant i gen- bi ndi ngufiy:; AleS g : [ L 0 a protein
characteri zed by 0i a ml%@ﬂ@@h\%@%ng%&@?e%ﬂﬁéﬁ%& n%g%)%gtsl%?on on the
surface of fet T@E&t“é@,mK\Ybﬂi@mml?ém%N@_r?Tdﬁ%ﬂhe surface of adult
thymocytes, (iv) thg yadinbthdr¥se®, e AGdeiGEhInre Blnidie hRhdRa14RRRadL BMi ng by
binding by 1 he MM HOAYE Canisdinben GHLAA T BBPUP R st peeRPPEEYy ( o
i nding by the . » y to a
gr gt te|0 n t halr? ; Shefnlltrnbdslafal aﬁpm@mﬁd@abit«ﬂmdﬁha Jelggﬂe Ai;%ﬁaiﬂm)wg,t 0r iend_ugﬁ o
popt 0Si s i upon. bi i, Y, Vi XPr essi
(hersirtace of SEgrot TR et s L s
' 4 el an £ n ble an sta )
143Bt k, Jur kat Tg?ﬂ?oﬁ%ﬁtan&%ea 40JAN 2004 WO 011001481 PCTI USOCCt 1951189 The
invention furth eat’ur es aﬁyaﬁ‘f"ig'gen- bi ndi ng fragnments of the nonocl onal
anti bodi ters] dezégﬂi beld Sﬁbmjethnr.asliéhﬂithamvbrgiemfmdinn@cfo?agnmms& mﬁamti%a-bl _al(:j)el ed,
e.g., Wthop dehanbablnl A ur£s e. hybri dona
cell lines that pr%ducefl.she %nogﬁdn{gﬁgﬁ?oﬁb@%gmagéﬁ ?ﬁ%‘ﬁé SP%in. For
exanpl e, the i mrepplonalantikody prodused bichyhnidnniagelhiinedbridoma pell 14§ BTCRYo. PTA- 377,

hybri doma cel | plriatse7 AFt%doMe celFihAA40e: NS biARBRddRR! ckn 1id s No.
PTA-404. The i %g_in%oij o% fl(J)rt ﬁ%r fegtﬁg:r%ghﬁ%%gt ant |o§ﬁc§uiﬁiﬁepgr(§:rlg%ei n
(

characteri zed - a nmol ecul ar weight of 40 kDa, (ii) expression on the
surface of fetal tHEHEDEILRE alsd fohtides MOnobRn XRILEES Hin@RnbhRINE Ghimenr f ace of
by the. ant (Bocy ek Bdiomaralt b giten Sagios: (ioelecsr Hoge et fomot ypi ¢
aggr egat i on upé&ba,ltiiyespragiobyn the eurfind sitfasl Yhyd@eyads) (6o BRIk onkhkesuiagt €i N can
consi sting of  EPABE B8 glea e b R0 R sHobsBoch @ofvdns i1 010, | .3,
B16, MC57, 15 wiibodoaw (vixbaability w3mtuks hodwoetyia bggrepationGpen biaditl tihd ) t he
abi | ity to | ndufiodpARb ibhotidndl afith) bintiRRRicBAIY Dikolith S s} POUY

characterized by (vi) the ability to induce apoptosis in a cell upon binding by the

antibody, and (vii) expression on the surface of a group of tumor cell lines consisting of

E710.2.3, RMA-S, CTLL, LB17.4, A20, WEHI-231, PBK101A2, C2.3, Ble, MC57,

WOP-3027, 293T, 143Btk, Jurkat, and Cos.
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I n anot her aspect, the invention features substantially. pure proteins that
bi nd to the nonocl onal anti body produced by hybri doma ceI?{]Ingf Qﬁgfic No.
PTA- 377, hybridoma cell |ine ATCC No. PTA-405, or hybridoma c e ATCC
No. PTA-404. 20 The invention al so features a pharnmaceutical conposition
conpri si ng whet/aepsocl onal anti body descri bed herei n and mipsasmageut i cal |y
acceptable carrier. The invention further features a nethod for detecting a
tunor cell in a Sub']'lecltvsent!'ﬁhﬁlrﬂhﬁ‘lﬂfwdesiaﬁalhﬂgdﬁﬁmﬁﬁlﬁ'@ﬁfeﬁtﬂqﬁbrﬁtﬁiobloﬁaaﬁm e from

h bj f 1, d d herein,
and detecti ng. B o Rl thy SRR Rl RS e i g

i ndi cates the S‘Ff%@i?d@ebf a tunor cell in the subject. Exanples of tunor

cells include thymflwiRi | anong,
ost eosar coxna, and glgut e T?gig(l’ ﬁe&#%&rﬁbﬁ ceﬁl lﬁersm%fﬁ1 115%4#%981%0150%5% in a
patient. Thé naribedistisscrihktersise Fecexanple ﬂneonmtuoecf@aum rﬂwﬂ‘rybr@iama el lingbel | ed.
The invention altee NERTARES L dyeonmmq lﬁéAT@@N&'I‘I‘Aﬂ%st&'ﬂﬁ?ﬁnﬁﬁuelﬂlme

proliferation. 0_met hod i ncl udes contacti ng the tunor cell with a
quantl ty of thé‘%r%c?%‘é? 'anti bodi es descri bed herein, sufficient to
inhibit proliferat |muﬁéntioﬂmrﬂ1¢tﬂahn&alshbstahﬁhn§9@5 p@feme;mm @khe

i nvention featur s a me g’P%&i{‘ duci ng apoptosis in a cel he met hod

i ncl udes cont ag’t0 th?ég expr ﬂP‘i‘ﬂ‘?/S‘Bchet?ﬁEﬁ%ﬂlyWB‘fY@Sdf“)flﬁe
nmonocl onal 103 exlﬂesﬁoxﬂdﬂ‘ﬂhe@ﬂdurm &bﬂﬂ&ﬂﬁﬂﬁyﬁﬂiﬂmmh%gﬁmml bodi es

d i bed h Ln-sutfici t, |1
e o tunor cel PRUBN Gaf Pohf o 86 oG B BRHER beetna i3 R G ' Piborm,
T-cel | tunor, homtypd 4ggtegatiphmmbmdmghnmabodﬁ®mmddﬂm Tampfoamme T-cel |

| eukemi a. The S@ﬁ}m&@ﬁhrgﬁn&éag}f Y& 9g18§s10h n ¥ 'megq of Hior L6t L 90 AL S ? he

enconpasses a kit for one or nore of

nmonocl onal ant Ebtid-- &Mies Hek éﬂ%‘@ﬁ‘ﬂ 23h§tﬂlﬁlﬁtﬂ206%3,f$|6,MC§7 use. The
kit can consai WaE- 3027%93@%33@%&&}&%&& %@%&b%ﬂoﬁﬂﬂ@ g@t&ﬂnﬂi thym c
| ynphorma, T ceII n&n B-cel| |ynphons, anond, osteosarcom, and
acute T cell d‘quWE‘PﬂdVSWCIHF@BﬂF’ﬁCI udes a tunor cell targeting
agent incl udi ng onan@;iotﬁiﬂisﬁecgiheliﬁi@ntﬂaﬁf%%%%ﬂlfﬁéﬁ@ﬂh@&a%& ihed

herei n, which can co to de er the moiety to a
Cunor el | ExRPBEn SRl S et g mies st ne ARG NoabEAB 2, P BHeX | ne,

cyt oki nes, ox c@lﬁmbmccmwmomyhﬁdonﬁmomemm pEReoinvention is a

met hod of sglectiv deliveri a oatu r cell a mammal . The
met hod i nc udes adﬂhﬁlmg n&??aﬁlsopaqm %‘Cﬂi?’rﬁpﬁ @&P’@B’E‘ﬁ“ﬁgl‘%gent

descri bed her eirandclonidgutibody deb:mbcdine@wandn@h@lnho@uﬂcaiy asuiaifablebzemr tinme for the
targeting agen T th nt| n the
targeting agen?h%?%eg&g to ﬁe Eaﬂi%%’?letg‘ﬁﬁi) 3’8@% aqumm% Fetf Ve c}’ f&‘el ivering the
moi ety to the Mathedingludes Cqﬂﬂcﬁlﬂse cothsemple. ﬁmeEgﬂdhomrmqrﬂeﬁthencl ude
antitunor agenhSnocﬁﬁﬁl%ﬁ&&sdescﬁﬁéﬁl@feﬂleﬁld d@@g:m B @ﬂhﬂnﬂgﬂimiﬁg The

i nvention grther enconpasses, a net hod |so atin Da protein
descn' bed Ker ef P W@r%?%%mﬁﬁqt‘ﬁ@@é’f%%ﬁ el thmper cell ig sheshliect oagiplei ng t he
protein with tbEuimes aiak ighidhasions, Hestihdes. Q@Irlﬁhﬁoﬁﬁrmﬁmfoinge and

| e the formati on_of nponocl onal

under condltlon suffici nt t

ant i body/ pr ot ef¥ E%Wﬁaeg? §°uter Ean%n@e@m%Fbmﬁa*ﬁélmﬂxg@ if any,
fromthe sanpl mommhbnalamﬁhmﬂmegménftedaédbhﬁmﬁ cf:ﬁ'ﬁHIhﬁeh@ COWD| ex, 25 thereby

i sol ating the prot 0. A0 ed nu ) is.a nucleic acid
sequence that is su s{na n“%‘iﬁTo ree 8 @ﬁgmﬁ"@ %h‘f’ﬂ Pf“é‘ﬁeﬁa“f’ﬁe cleic
aci d sequed@e m#h@dmeclg@mmmcmigthdtmm‘cgﬂhmﬂsmuamty\bfthdmeocmmi antibbdiys occurs.
The term ther efQLe.c n@tnt eic acid sequence
incorporated into g @%%#g@clﬁﬁ'gogﬁﬁmpéfo nom)ug y roepelulgcatl ng plasmd or
virus, or 30 HW@“WE@WQW dherusghtondeatiedsd sdhgd efioduciog a@p@mk&rqeﬂi e or
eukaryote. It %ﬁ%ﬁ%ﬁﬂ%ﬂﬁﬁ@%@éﬁ@ &&@? f%ﬁé%}n?o et 1Bngenom ¢
fragment, a fragnent produced by pol yneras ain reac |on f or a
restriction fragnment. -4




2 0 JAN 2004 WO 011007481 PCT/ USO0/ 19589 An anti body that, "specifically
bi nds" to a protein is one that binds to a protein, but &ﬂaﬁwd’ﬁg"tnot
recogni ze and bind to other nolecules in a sanple, e.g., a biological

sanpl e, which naturally includes the protein, e.g., the 40 kDa protein.

" Conser vat iwetii@msno aci d substitutions are substituti onsc/wsosdvisgsh one

am no acid residue is replaced with another am no acid residue having a
simlar side chaibodiesiastiibiddsreni suffigiefiao adice afopbicabe AV TIRGISéalbt ar Si de
chai ns have begn [ in the art. These. fam)ies inglude am go acids
with basic si dg‘mé’ﬁ‘g"‘uf“r?@g‘?eed. %9“3 F%‘é"u’l’n"é’?‘““%‘r"%?fntfl ‘,’%"E‘f"i‘ad?ﬁéf fimge s Beeloi de
chains (e.g., bspbena, melaningh, osidossravmiacand edutt) T-cell imkeamigieThepell @n bsindtrachai ns
(e.g., glycineyasparagi ne, glutam ne, serine, threonine, tyrosine,
cysteine), nonpohu side chains 10 (e.g., alanine, valine, |eucine,

i sol euci ne, 3pr ol i nélhe greniiph alseencerapassees ki fonfomer, diggnesis inplhding one bemere br anched
si de chains (eoﬂhemsrtaa%emaﬁmdiy@degcﬁsedHeéalaﬁalg.gtﬂﬁacgg%t@ﬁ%”mﬁcéﬁde chai ns

(e.g., tyrosine, phenylalanine, tryptophan, histidine). Any one of a famly
of anino aci dsC g HEMpEY selesied &g PR yonsisiegrof thyptisdysphsmas Beellf ani |y in a

conservative s, iaBdell ®aphiRE, Hcbinta, ofEHERRA! dnd SentdE Rl 1gRemigNd pr ot ei n”
are used i nterchangeabl herein to refer to a 15 chain of amno acid

resi dues, An "amft FHERTHHII et ¢ Ul terestngagent melepBe gre g mgre96tE on of t he
anti body tHat imsnepsbhibodies dseHbidgbrdin which &bk SfifageBd i ik ©adlives. §. , t he

40 kDa protein, bou by the | anti.body. . "epitope" is articul ar
regi on of an aH’tefnéneeﬁaog?!”é{lqr cglf %@fsﬁffn@%ﬁi“@ﬂ‘d%ﬁ’ﬁmgﬁ?%@&t tls and
whi ch i s capabtwokifes,ok reportdr pgugsn | mune response. A "substantially pure" 40
k.Da prot einis a 4%}%@%%13%&%3&o&'%gnv%n%ox?}sa!n%%%& Ps%fétiv@frd\éﬁrlﬁguhta} fr.ee Trom
tire proteins and naturally-occurring organic ol eCur e\t ichit is
natural | y asso@pPigtydela tumopéadlin b ingmmalhEheprethod insluiepdinmisgring vdemaided nor e
preferably 8t |neasleiRitnAL bR ke kA" inp Spincibht i irght 40 kDa
_ n i 25%% I‘E%S Lk Xm@%’ a].n@élﬁ)tvm%% Bricit gg,@fgor

protein. A substantially pure rotein can be - obtain
exanmpl e, by af feiFgeingagertiateadrthaimporsel Wapramthe priibpdysn S targsiegigetal

ant i bodi es desginidi6 the ARl tHRREY QlectilybietifFthe ﬁbﬁ%ﬂfv_ftd hehubiFeell GEMQT ques. An
"isol ated" anti bod s an anti bqody which is substantially free from ot her

nat ur al | y- occuffrig- 5ot moteBes e dtipynapagerts Gyotaxins,xickipe qud

associ at ed. Anepéiter poabs. or ot her nol ecul e that bl ocks cell proliferation is
an anti body or 30 | ecul e t.hat inhibits cell g¢ycle, diyision,  or both. By
" honot ypi c)ﬁgggr egat’i 8H‘V€l}t’§’nh’é§f‘ﬁen%?mr§’fm8ﬁf53é‘?°§‘3ii Pﬁ‘g‘gﬁ”ﬁt}’@ 4é>‘§3%r§t§mvmer eby
cells of the sdeveriteyhecinr Ehestdtimd hatudel comactidhesapleconttigingopein with 20 JAN
2004 WO 01/ 007ﬁ1§ ;!noﬁ)oQTc{I]lH%g% qi%?&% li\aed heedd Ofo% Elim&Ird R der behafiol l %félnllteto or
conpound that has a p ysmaﬂ or “Chem cal charactert st e Such as

| um nescence, ftablehedermntian of crvngaimaeliaptitady/proteinomplexss removingens drtmyere or

radi oactivity mﬁgcos%r&xaggaseﬁbme@?@awnammga{eqf&gﬁfrax BRARARY | at e

det ector systens or, procedureés.
25  thereby isolating the protein.

An "isolated nucleic acid sequence" is a nucleic acid sequence that is substantially
free of the genes that flank the nucleic acid sequence in the genome of the organism in
which it naturally occurs. The term therefore includes a recombinant nucleic acid
sequence incorporated info a vector, into an autonomously replicating plasmid or virus, or

30  into the genomic nucleic acid sequence of a prokaryote or eukaryote, It also includes a
separate molecule such as a cDNA, a genomic fragment, a fragment produced by
polymerase chain reaction (PCR), or a resiriction fragment.



Unl ess otherwi se defined, all technical and scientific terns used her ei n
have the same meani ng as commonly understood by one of or?(mam&@

the art to which this invention bel ongs. Al though nethods Z'ial s
simlar or equivalent to those described herein can be used in the practice
or testing Wwéotkeasspr esent i nvention, suitable nmethods anecmego@rdssd s are
descri bed below. All publications, patent applications, patents, 10 and

ot her references neﬂﬁarmbﬂsl tliae'rsﬁeciﬁcalbﬂamdg(:teralpfbfeai Q@n@ﬂﬁatfbﬂfdﬂo%fiﬁﬁelh n their

entirety. Inc nf ict t S ecificati ¢l udi
definitions, %ﬁﬁ%}g aﬁ% Iecfoﬁﬂ%dﬁl B’g ot g e@l’?%ﬁaglpgn"eﬁﬁg’&fgc’g‘c& d
exanpl es are i Ismq,mhu@umimmclmdmnpmteinnégnﬂe@b WD pogeihi M ting. The

i nvention features '?3}‘1 eggtg}_\:ﬁﬁmﬁg'?é%gu Qlllsza?e bsh%ﬁgﬁl?%ﬁlg%ﬁne%nfmla&g IS

expressed on tunor e an 1es can be us
proliferatidn &Fidpgivsmiaead it anether ﬂmmeed feSidegtopinpsiimilofids dmbr Feellks t o

whi ch t hey Spe%fiﬁﬁ@&cﬁd’reﬂu@&avfﬁ@ﬁ o AR &eg}f big,eltsed
di agnostically (e to deternine t e @resence 0 i cells), or can
be used ther ap&ti} lealvclhssiemn? peddsrwith pagit sideshiins (by lwmvemreinme,simdme)hr ough their

del i very of anaaalbae@@ﬂm@@tgl bApATRE acﬁcﬂ%{hftamchHlnéh%E&lﬁo?ﬁsiﬁégmﬁ%agm ages of
the i nvention \llg\,{gf}%be apparent fromthe 20 fol lowng detailed déScription,

and fromthe c 3T B?’ simine; %PP%H“‘??W?»I‘B@OWMWQC)HOQBOWFB@ thelige f our

fl ow cyt onmdor i Q‘eg,ra?qﬁhﬁ vsm;/reﬁbglehﬁtﬂe@mrpaﬁm %ngal&iaﬁ]ﬂeené{mohﬁ ®hy) on
E710.2.3 (Fig. and 1tF 0 (Fig. 1D)

Jur kat ., .
as detected by Chg‘gSI%Ch%%sé ¢ direoBme, fali ’és eBﬂF ddﬂ?‘ﬁ%"ﬁé‘ﬁ%fl}ainﬁ gr aphs
showi ng t he exf®gpiogne, pifenylﬁmmjm{ﬁaxphleﬁdﬁien M?oﬂawﬁﬂnﬂﬁdfahmhwﬂys (Fig.
2A), total adu t hynus and total
adul t bone mar %%v??lgﬁ%%gm@%e%y gtggrfmehi% 1 o%tﬁe aé’ﬁns%wg P 3‘%"“@2 G are seven
flow cytonetri @@Eﬁ%ﬁ'ﬁqum;@pmdﬁeanépmeeﬂsreamdoﬁtemhegeéﬂy kédein preefer 1o 20N

unsti nul at a4, Emaﬂllda%l fspd T and B cells (Fig. 3A), activated T cells
30 at 24 hours (Fig. 3B), actlvated T cells at 48 hours (Fig. 30,

activated T cells aﬁn "potgEybipding ﬁa%nentfé@;anaa%hodwmaeernslpﬁéhnm@dzmans at 24

hours (Fig. 3E}apaiiebitiiingth &ip ﬁc?de%n%ﬁﬁ%énseé‘tﬂl pro an, Sodty 4204
01/ 007481 PCT/ US@O 19589 hours (Fi and acti vat spl Penit B ceI | s at

72 hours (Fig. Yas detected by DMF10.62.3. Fi gs 4A—C are three l'i ne

graphs showi ng the Amhp:tmpé"h@ﬂp@ﬁcuﬁpﬁgfbﬂsmuﬁug@ﬁ @gl Bﬁ{oféﬁdt(@l@hﬁfzmgnllg)z g .
cells (Fig y the

cells (Fig.,,4A

monocl onal “ant | “begf h% ag?bé‘as(ﬁ)e%%m}gaﬁﬂ%m‘i‘ﬂeﬁﬁpﬂs%w cytonetric gaphs
showi ng t he |nductwmmmmﬁgpmummprﬁﬂﬁazoEosebie&thdteaﬂedtw% byl ~g/ m
of DMF10.62. 3 fl A /m_aof DVELO. . hours (E'ig.
SB), 1 pg/n o?glﬁkﬁ%%&tg ormgal%guour\éﬂ’("\;—cc‘émn%?f)gamﬁ% P FWC%&%F%&ISS hour s
(Fig. SD), 15 wjiplly iFired. czeferablptheprévoution iFhigeastSEYs, miss profphably o GadVF10. 62. 3
for 2 hours (Fbg f S Hanst er
lgG for 3 hourg P ﬁ%ﬁmﬂ#?&m%ﬁ%%plbg%gﬁgiﬁ QBH,?%{ Aéugéet%m@g%& ¢

Descri pti oR° Thé? ’SP@%I@:FFP cqyhy ebiginesh for exampleeky ﬁﬁtlwhfdmé@graﬁwglsmg mbhotidsonal

anti bodi es, t hatmonoclonal antibodies described herein, and/or by physical purification techniques.
An "isolated" antibody is an antibody which is substantially free from other
naturally-occurring organic molecules with which it is naturally associated.
An antibody or other molecule that blocks cell proliferation is an antibody or
30  molecule that inhibits cell cycle, division, or both,
By "homotypic aggregation” is meant a biologically active process whereby cells

of the same type are stimulated to adhere to one another.



specifically bind to a 40 kDa protein. The 40 kDa protein_is a novel cell
surface protein 15 expressed on a variety of types of tunBrfl JAN &0linc! udi ng
thym c | ynphoma, T-cell tunor, a B-cell |ynphoma, nelanonma, osteosarcons,
and acute T-cell leukema and in a variety of different species including
humans, no%@YEN0748hd mi ce. The anti bodi es show no react i rgrysowidgssy nor el
adult &enopoietic cells. Upon binding of an anti body of the invention to a
~cell that expressesA thporidQeriapd ispmedesulnor dotngound kHat 1e:t oplsysipal of dhbmicait i ng and 20
under goes apophRSi.frist SRR pratein is..a novel death, i.nducin rotein
based on the oo@ﬁcégfn;ggﬁchégét tﬁ%’?ﬁﬁgﬁscﬁgcﬁbeﬁﬁ?\aﬁf acgln%ﬁ" B G‘Bﬁqﬁapt othis
protein on a cEdjoactiviiithetedan Be rgaiife mgtsurah opletsstedby dpbropmntdvietsrtibciystemoel | | i nes
that produce npreghepal antibodies that specifically bind to the 40 kDa
protein have been deposited with the ATCC under Accession No. 25 PTA-377

( DMF10. 62. 3? . Acces&ishothgwispisfmad all Ervicalgnd sfentific terns uddersivibare tdo.  PTA- 404

(DMVFL0. 34. 36) . sahfeandatithi ROGmeonIf @8kiidd@ 6l HRLELBiInk Ve B ekl EhHicRTgiSes. The
ant i bodi es can, be .usg‘g%llg? é‘{‘l Vitro d;;a nostic asSays to dtermne the
i

presence of mafgHgh thongh msihngs g sategialy similpy grgquivajenpida these.  The

anti bodi es candatrited heeiu serbetugedliDBapradtiRe brsFRASofitE palert inventbY, s@giBleni St eri ng
to a subject an _jisolated antibody.describ erein which js. |labeled with a
reporter gr oupr.méilﬂeS AP ?%ggeé%lrg’ﬁﬁf‘?g\?’e ‘ﬁﬁ’é‘?%@?}ﬁpét%ﬁ?qcm?@ﬁ%‘%l n

addi tion, tlfe antdipodiescearni@edndn frointspaited byfeeRn®iin el énvittty. an
antitunor agen - 20 04. 01/ Q07481 .PCTI USQ0O/ 19589 t hods of
Maki ng Ant i bod{’aé’%“%ﬁ’t‘ﬁh%‘b%gég“ﬁ% e?éﬁl%’ﬁﬁa‘ﬁ%%‘lﬁ %ﬁﬁ%ﬁ%‘%‘_ P, fadon

:cm'runol ;)gl c?l !9“3&9@?;%%@10@&_ ’mﬂ, xmfsmwtgﬂ:ﬂmmtmmmﬁmbeM%ez of
ragments of i fhapeak thiBs 48 !EE'%[‘% of _an i body,
e.g., F(ab) and F(ab')Z porti onog,&ywﬁtlst?: OB%%G;L spe(%?]f%l ca P?“ihlﬁ?’%a"si%@"? he 40 kDa
protein. Fragni®mescelignisanihodies ¢ip beused totimhikit firpliferation ofymotestiyendiindncean enzyne
such as pepsi Napoplasis bEBEMLIRMAG WRRRIePRELRANY bi0d, THRIRGHMMM mARiLady
conposition re{)ers (5{_0 agﬁo&ul ation g)ﬁd%arllti bodly nmol ecul es taﬁat contain only
one speci es of *affeddiegngeisally; (g 1egetermine thegsesence ofpaligrantsrliedcm bsgised t h a
part i cy![ ar efihﬂleqa?auﬁc_fallﬁ tc{]ﬁa%tpﬁﬁ}cbl@%y@[mfgél%eiﬂﬁmu _m%iﬂ&ﬁbé?ﬁﬁianﬁﬂf?éch&?ﬂy
conposition thus. typically displays a single binding amty for e
protein to whi€ t“r%/‘)?g%e@ ifically binds. Inmmunization Polyclonal and

monocl onal ant i bodi(ker fgmien std ddhmtadé ok A inverios will xaPpiat fréth ed by

W th an | ranolinfilk fecBLEE s ot s W BB hns 2 sui cable i mmunogen.
| munogens include 15 cells such as cells fromimortalized cell lines
E710.2.3, RVA-S, CTLL, LB17.4, R@DeMBEklondBthe DRRIGEO1A2, C2.3, B16, M57,
WOP- 3027, 293T, 143Btk urkat, or Cos, Wi c?] have all been shown to
express the novel AGKDPFIIPEITOW SRPein SRy shaying heexproripno5eR4¢EPeE be t he
purified or i spbieined B100.XD¢Fipnay, ano Fid. $B), furkdt (Fig. e & & BF33070 erigmnysd onal

anti body pr Od“&e‘?e%e%ybﬂrﬁnﬂ%%_' doma cell |ine deposited as

25 Figs. 2A-D are four flow cytometric graphs showing the expression of the 40 kDa
protein on Day 14 fetal thymus (Fig. 2A), total adult spleen (Fig. 2B), total adult thymus
(Fig. 2C) and total adult bone marrow (Fig. 2D) as detected by DMF10.62.3.
Figs. 3A~G are seven flow cytometric graphs showing the expression of the 40
kDa protein on unstimulated, freshly harvested T and B cells (Fig. 3A), activated T cells
30 at24 hours (Fig. 3B), activated T cells at 48 hours (Fig. 3C), activated T cells at 72 hours
(Fig. 3D), activated splenic B cells at 24 hours (Fig. 3E), activated splenic B cells at 48




20 ATCC No. PTA-377, PTA-40S, or PTA-404 can be used to isolate the protein
froma cell which producea the protein, e.g., E710.2. 3, g&x%gﬂi

LB17. 4, A20, WEH -231, PBK101A2, C2.3, Bl6, MX57, WOP- 3077, , 143Bt k,
Jurkat, or Cos, using affinity chromatography, imrunoprecipitation or other
t echni ques whibzdo7ie well known in the art. 25 The anti bagkepoiassed in the
subj ect can then be screened to determne if the antibodies bind to fetal

t hynocyt es whi heurs(Big. 1H) ashi dagvated splehiid B cdIB yRGpkeFig. Sovh drtidgdi es can be
further screeng gﬂg@d?e assays descri bed herein. For exanple, these

e

ant i bodi es can assdyed to determne if they inhibit cell proliferation
of cells to which sy ad;hreaithe gaplschotiypheinhigiive gipoameant cel | s and/or

dentt S‘pgﬁt onpPiesGiternd R s WAL, 51, R Bl fie A LS RIS o v e .
For exanpl e? t%@,@u?;mwcl@nalmbammw,&tso i nduce ceII death upon g 20
JAN 2004 WO 01/007 ﬁqfa}élﬁf?@ﬂ&%‘éﬁnemc dahﬁh%h&ﬁfgth‘éﬁ:'wuf&% aﬂ%;t@s%%?yed usi ng

cormermally available lilts fromR neapo armngen (San

Di ego, ThE7 193 celigesated pith hﬁ&(ﬁb %3f°rt1H@uqiﬁg|5ﬁ“4)’eldlg@ﬂ@f ein, tunor
cel | expr essn nDﬁﬂ“'ﬂ@Gﬁﬁi‘@h&m(@ig 5@)@%1’@%0%%@@&%%@&3@ kgp pr ot ei n) and

t he i nmuni zati Qn reg men_wil epend upon the subject to be i munized,

its immune st ab st HOF HRoBYER Wk brie/BrDNHS. @éﬁ?fédlo“f(ﬁﬁ ngnemtan i mune
response inot hbwmﬁmfoxz Bérd @I@nglgmg&ﬁfmﬁ% B88eRb bk 85 ¥6j, Madflerdd) uvant,

such as Freun te adj uyant. I muni zation of a subj ect
with an |mmn21§§rfcg§gg% 5%%(?“%5‘8&5‘ %é )a pol ycl onal anti body

response. The anti body tlter in the |nnun|zed subj ect can be nonitored over
10 time by standard techniques sucfbeage LA using an inmmobilized
antigen, e.g., the 40 |cDa protein rein. O her nethods of
rai sing antibodi es TB@%FF%?%&‘“W“@@WWW@@%FE mpaclond apfihodies, ﬂlﬁfansgenl c mce

whi ch express ﬁﬁdﬁﬁdﬂl&ﬂiﬁwﬁmmPro&ﬁﬁ%eﬁ@ﬁfavpr&elﬂls’anwgeﬁrf rofefnl
publication WD 91/ 00906, Kucher Fatl et al. PCT l'icatiaon 6\0 91/10741,;

or Lonber g5 BPFEd oBCprig Sl RSSO BW"V@“‘Q‘E?IW@I‘@}“’“’ Jrapbetz Lieslb ugaon, hyuman
monocl onal  anta Baeell sy, ﬁaa@mpbmeambma,lamarcﬁxecmem&umnmﬂmg@ﬂnh@t o i mune

deficient mcet rafted wi t h. humap ant. roduci ng cells
or tissues (e.4g. dﬁéﬁmrr%ﬁm%dﬂcz“ H’érhalBWStIB?“lk@’S ’rni“’ﬁh@i’ !Eﬂ él ﬁ'}}’ﬁphocyt es
(PBL), human fmctivit witiprierme dénlt Hemeppistic cdlls) hﬁmtbﬁﬁmgafmmbcﬂphﬁﬁél s). Such

met hods i ncl udg,, 889 [ CLlD- hu see.20.Duchosal et al.
PCT publication {?\%b%tg?gﬂ%% é%%ﬁﬁltﬂgﬁ?p S%tg?c E?g?iprﬂ aﬁn&ranﬂ/bmne et al.
(1988) Sci &hcetmigrgees amptosis 30e)40dDa Reatpinis mUelziemindmuwnrotmn b@ed dduthan

ant i body- i MMUNGs&eibf b8 that Wh&EmHoBlof i E‘Ed ?ﬁt&i’@ﬂ JF@H'&G @g

exanpl e) Rag-2 defl cient mce are avail rom conl ¢ Far’ns (’ r mant own
N1~. Hybri doma¥9&80 M9psEs-onal anti bodi es can be generated by inmmunizing a

subject with an lmmﬂaé)ﬂj%ﬂdonﬁi 11 e ARPHOMIE AbRclohdTBntMb&E! thit SLEREAL | ON,
e.g., when th t| bog)ﬁﬂt' telrcs(,3 arép%aﬁpa scuffl gl ently hlﬁghtl evelaﬁantl body
<]

pr oduci ng ceII fred kRa profer haye %ﬁ’feq‘f‘?ﬂim‘?%'@ﬁcéﬁﬂ peestion Nosed t o
prepar e nom)clmmwamwtmdz BS Attsishg Not PIMIa05{DMEGOUG THY S5t AckeRdionNAND! e, the

anti body prod be fused by standard somatic cell fusion 30
procedures w t‘]ﬁbﬂﬂm @Pglﬁ%ﬁ ceI | s such as nyeloma cells to yield

hybri doma cel | s. Slbdantibalim idepmdisd hereinhmicla vidieovaf uses. Theantbddies @ndei Ncl ude,

fMolrsteg?gP' (e 1&%@%{)@%&?@%@%@@@ A2 il GlefiAbd of nIRYELPREG, Py Kohler and

marnmalian, €,g,, human, tissues. The anhbodles can also be used to localize tumors in

30  vive by administering to a subject an isolated antibody described herein which is labeled

with a reporter group. The antibodies also have therapeutic applications. In addition, the

antibodies can be used to treat tumors or deliver an antitumor agent.



20 JAN 2004 WO 01/007481 PCT/ US00/ 19589 the human B cell hybri doma

t echni que (Kozbar et al., (1983) Inmunol ogy Today, 4: 72)2%@&%2@4

EBV- hybri doma techni que to produce hunman nonocl onal anti bodies (Col e et

al ., (1985) Monocl oraal Antibodies and Cancer Therapy, Alan R Liss, Inc.
pp. 77-96) wdbtwotechnol ogy for produci ng nonocl onal ant idgaeyeéeRgsd domas i s
wel | known. Monocl onal antibodi es can al so be made by havesting anti body

producing cells, e.g., splenocytesvethddebt MuaRSARBbEsN C€ expressing hunan
i mrunogl oul i n genes, and..whi ch have been inmmunized wth the 40 kDa protein.

The spl enocytes carf BRofG ERPRosighulipolenylss FddmBHRolgercA A HESTOMPEY Gmas or
t hr ough t r ansf émmedoglbbulinintdiectiss BrimplBalf fraghhdints 9f oM globhhiemelediydar i domas can

be made using h B cellzor EBY 10 [ t echni s descr.i hed in the
art (see, e.g. ?%E‘gg?%gmee tsgfafn,amg’ﬁ %ﬁ‘éaﬁéggﬁngﬁ{;ﬁ??%’i%?’&ga% °af§|8’.e°]§°agl¥4 984) .
Hybri donma cél | bingtwoitiedd i peotein iyagnmnt earclretgelpentiad bydtating ip eqibbdyocwitH an bi nds to
the 40 kDa protei tact i t hybr.i d | ture

super nat ant s b%/, S_rg_l{(’g)%g%gﬁ%,ﬁgée?%g?loﬁﬁcg&?ioaggt@dggﬂm%ﬁﬁrborr?ﬂéos%gj't hat

speci fical | y brempositon tgters torrpipinlationed atibodsDaolddslep thattceitain oy odpyspecdsof ng t he
anti bodi es as ges6kinggiehei R rdehelm £ -ant | ' have t he
desired characteri %f_i cs,n{kg._ g.a,B the abﬁ?ﬁa%ggﬁ?%_ﬂ?g@ﬁé%ﬁaﬁéog?ol i feration.
Hybri doma cel | BolyPratidesy sutree Arprioelpemantibedncompuitien thusfapicallydisplawsi ti ve in
the screeniing sisgidymdidesEhityI6ithd b8 o Wbk PGeGiblpbigd i n a nutrient nedium
under conditions and for a tinme sufficient to allow the hybridoma cells to
secrete the nonoclonal antibodies into the 20 culture nmedium to thereby
produce whol e anti bodi es. Tissue cul t—h&wni gues and culture nedia

sui tabl e for hybri cRelyslopd bhdmencdomdndibadidsygaessibe 4bidvh prateih v bardise bpe, e. g.,

R H K th, i i I,88.1.: | i | n, Bi,ol ogi cal

Anal yses. P enEmHRAREL RN, £l RO ooy dol R BEAE APy P02 T e
hybri doma cul t irEuoamés nepeRian Wit cattrinsrsuitide inmuntgonl yimmmmogehsinclinds

col | ected. 135 Rgresl:pant &6k HhAakER &l 1%9&71@9%%%%&&&%2%&@”a'

anti bodi es can_be _engi neered by constructing a reconbi nant conbi natori al
i mmunogl obul i n WHHf ?f%ﬂ“@e?é%rﬁlﬁé‘d@ﬁ%qug-'?o&?»yzf’ﬂstlﬂﬁﬁthéﬂf% 6&s:pr ot ei n.

Kits for gener ahichgavaa b&s HRRAIGpREABENHEISD kBY plofeld! ari es are commercial |y
avai l abl e (e.g.,, the Pharmaci a Rec i nant Phage Antibody System Catal og
No. 27-9400- 01:”*“8%“?‘%&%’6%&’?33{‘ nﬁ“*@ﬂ?ﬁ%ﬁtﬁﬁ%ﬁ%ﬂb@ Bagptey it Forcat al og
No. 24061 2). Besxasfpleythe inbmocRnail bfibedy droducalty thedybidone Baink Qeposi@atht fy and

i sol at e phages t.e ti hat speci.fjcally -1 20. JAN 20D4
w0 011007481 PATFOR0F PhBE5PEABE of BETied off bu BTG sleEthe hord Bomadply r e
enbodi nent, t hwhigh predweys thepreteini axg, B510.2 BRMALS; GTLL, LBYDE,VES, WEHBRF,Ng Wi th an
i mobi |i zed 40 I } R 1 r I I IS

i sol ated and tﬁ%ﬁ’;}?}c%zgﬁt:%éja%éﬁé‘ﬁgﬁ I ngﬁﬁﬁg@g{%&z%ﬁég’% ?E%%Xynggagn e

recover ed fronfirp@ategraghy.dpmepeatpeipitation or otfier fsphmidues Whdiges waHoow) inghe

subcl oned i nt ot her expression vectors by well known reconbi nant DNA
techni ques.,_The nucleic_acid can be further mani pulated (e.g., linked to
nucl ei ¢ aci¥d The antibodies raised in the subject can then be screened to determine if the

antibodies bind to fetal thymocytes while not binding to adult thymocytes. Such

antibodies can be further screened in the assays described herein. For example, these
antibodies can be assayed to determine if they inhibit cell proliferation of cells to which
they bind; induce homotypic aggregation of cells; and/or induce apoptosis in cells to

30  which they bind. Suitable methods to identify an antibody with the desired characteristics

are described herein. For example, the ability of an antibody to induce cell death upon



encodi ng addi tional i nmmunogl obulin domains, such as additional const ant
regi ons)and/ or expressed in a host cell. Chineric and Huffgp mﬁtlbodles
10 Reconbi nant forns of antibodies, such as chineric and hunanlze

anti bodi es, can also be prepared to mnimze the response by a hunan

patient towd§eenaki body. Wien anti bodi es produced in nonsci¥Rdhesddb) ects or
derived from expression of non-human antibody genes are used

ther apeufi cal | yinkiflo {34081 Sm bk Qﬁ%e@ﬁﬁn%%ﬂ&@aﬁﬁﬂaﬁa@le\d&& ¥bARagegr ees as
foreign, and an | nmrune responsé nay be generat ed in the patient. One 15

approach to ni AytirerRolsy MY) prfharinget (SpaDicgarfAde reaction is to produce
chimeric anti body ci%mﬁaadsy@ﬁmmhn@en(e@nmepﬂﬁédmk@mh@sc&m;im@mmene a
non- human ani nal vyari abI regi on and urra"l con t.ant yegi on, Suc :
anti bodi es r et Bi°i™ HEo5Op %‘E}g’eﬁ?rﬁ“d? BRETF ko] e o Bﬁgﬁfi‘eﬁé{‘?

monocl onal ant u@ﬁﬁmpobthtaswttbaeimmmman@mmwmaymgmmd to
hunmans, and the i

ref or, to be. the ient.
Chi or | o ronoc PRS2 SRt e Rt R SR 59 P hs Al D
t echni ques knowiministetel evith ad adjifvant, saoﬂmsﬁtem;d'saogplm oemmmhlah@djuhmtconst ant
region of a no [ e t encodi ng
a human const a%f'mrlg%ﬁ%nﬁ@ g%w@%]ns'%#hg er?zTS%%ﬁ%'!F %Vt%glﬁlmﬁ ogogltgf on
PCT/ US86102269,ant;hkdyrraspm®e Fhe antitedy bpeathemammnmdpmct eabf vonitt8d 0¥87; or
Tani guchi e ant i body
can be furt nﬁhh%ﬁ?%gé&gﬁ@;rep gécaﬁ%%t%gﬁﬁé?lﬁ%h?ﬁga@aﬁréa eéfoegl on not
i nvol ved in an@@@ﬁwm%@ﬁh@hﬁﬁm equi val ent portions from human vari abl e
regi ons. General r@m&%ﬂﬁﬁsoﬁ?ﬁ@ﬂ nESies SinbREd 4 @R biRatnaseakige Pr Ovi ded by
Morrison) S. L. (1985). Scjence 29:1202-1207 and by O et al 986)
Bi oTechni ques, TAISoRiE ticy WhChePT W@“N&%?@,ﬁe&?ﬁ(ﬁe%?%ﬁfﬁt g, and
expressing thepmuﬁitﬁm@vagucbgse,que]mq&uEmu)c&q,umnenmﬁemﬁmwnm,mmmeﬁg an

[ | ob t,.l e ht ch
The. conA erBodet AR 9052 BRIRE AR AR RS o P AR Rl eof | - can
t hen be cl onedbeplbdncmbyapwdnmgaimn@nmtcesmuomdaﬁereniumcet&nhaxalbbm "humani zed
-11 2 0JAN 2Q0 07481 P 00/ 1

alternatively pr%\(?pc é“‘g annb §c% c‘f%éom %Q%ﬂ{uﬁé?g&?gﬁ%%l?)
substitution (sés, lidnﬂwrdphlbemmnﬁl‘,\@ﬁtﬁs (BBD)_ h@@né@dmmmlnode(t@%ﬁy Nat ur e

321: 552-525; Vg gerQ %@c &%ngéﬂjbé%agﬁ Qﬁgiuaﬂ&ermglﬁ?m‘&i%&ﬁas 1@-@@]])‘?{@1 rﬁﬂ:@(‘éeeet al .

(1988) J. Inmmun e Inprinting can al so be used to

pito
produce a %n&ﬁ“hoaﬂﬁi%@@?mblwwpawﬂgﬁéfStﬂ"’lﬁfiﬂﬂ‘@! %ﬂﬂﬁ%%l ndi ng
specificity of MJ@%né”@mStl@é 3%&%&@@ - R32-562 T&Ha@g-ma mﬁclé&rﬂ;@emmamt ein
produced by the hybri doma eposi fec . PTA-377, AT gc s PTA405,
or ATCC No. PTARedy-inppyng e ‘enhm’ﬁ%ﬁ‘éa ?ﬂﬁ%‘ﬂieﬁ %oRYebl% FiobsrevrlpiRZe regi on
(VI3) wth spegkfididit Bicoaicaghikile fbm Tiiohig BAmA(GhraadidWRNYRONSt ant  r egi on
(CH), is 10 expressed in E. co& and infected with a phage library of human
V2. Crv genes. Phage displaying anttbo nts are then screened for
bi nding to the 40 | cDa protein. Sel ec%‘jﬁ%ﬂ%};ﬁ V7~ genes are recloned for
expressi on ¥f Wosgdonatsnsiberios sanbemencntridioy reimuiningrrpubine 3éth emamzogtie i nf ect ed

with a phage |igQhar p@ﬁna@%ﬁ%ﬂum%%% gaﬂfqeﬂtﬂ?aﬂub&ﬁ@ﬁéfsdr§at§l1bl eCt to
rounds of screening wth ant %tg@n coat ed 't Ubes, See Hoggenboomet IS al. PCT

publ i cati on V\DsgfﬁFWﬂ@hlﬂﬂ WM@%@W@%W@%@% a?wz%n
teECOWD?SSGSbne\C?h?daIdnﬁhiﬁﬁartoﬁ?ﬁaltrmh o&?naﬁﬁdb;ﬂﬁb)iu&ﬁ@ﬂmm&c & Eﬁ%rzcont Sl El ng

e active bindin e, an Y, a and Fv
fragments. Suc r?x#“?%ﬁ’g tg’ 8%1 0%“’]5%{6&36‘38 f‘F?‘g‘i‘?’n éarg?ﬂ“?aﬂ‘b@%ﬁifﬁ“ng
t echni ques 3@l |prodives twith imSb@dizing cdil ichistmyeRRR celk. tgyl,eldﬁpm-ﬁlsﬁawns et al.) in
Met hods Enzyno 1. 663-69 Academ c Pre t he
F(ab')z fragrrerﬁ“ght&é’ﬂlqﬁes 8‘@"89““"6&&&5?1‘“16%&%2"& %%W““‘ogl o pyaid ‘h body
nol ecul e, and u&mlﬁmsbnwmmbx&lopmyb@hgﬂnémma (1975) dldiwes, 25$: 493e49d), sul phi de
bridges of the F(ab')Z fiagnents.




Uility of Antibodies 25 The anti bodi es described herein have a variety of
uses. The anti bodies can be used in vitro for diagnostic &prﬁéﬁ 2
determ ne the presence of malignant cells in human tissue od

i nvol ves exam ning a tissue sanple for the presence of the 40 KDa protein.
For exanpl ¢ §iG74ki SSue sanpl e can be contacted with thedmRasianl

ant i body produced by the hybridoma cell |ine ATCC NO PTA-377, ATCC No. PTA

30 405, or ATC{ﬁeglﬁ)mélP ]%_%llﬁ%dloﬁggcﬁnmﬁl "ﬁ‘leézbé.tteyal g9§3§' rﬁf%fo@tpfeja;ﬂa}; 9.7

specifically bin s in e'tissue § ned Bi ndi ng

i ndi cates the pridbeiREhyifridems igehpique telprodugy W’@m@ﬂwa}'aﬂﬂb%‘aﬁﬁ?? Bdly can

al so be used t99§%m9czhtapgdbmh@ea&er Th@ﬁbﬁ%%‘i ﬁﬁi 3eph. 77-9@. The O JAN
2004 wo ovoo-~asi_ PCT/ US00/ 19589 The antj bodies can also be used to | ocalize

a tunmor in vivEiplogyfr podteinerigedepabandbndy Brtridempasivbilde¥-ant i body of the

present invention VilbeblohabadiiBbtids@h kdHa nedé@uﬁtas@fg agﬁmppmcﬁig cgisyes a
det ectabl e signal. The bound antibodi es are {’J‘B’i‘n det ec ed u5| external

sci ntigraphy, E®b SUPBHISIFEYFARBIEHC TS CERIERsIoH BROAE APmIRogion met hod can
5 be used to swARRh#vebeMGRunizedavithdie 40MDa waotekh. rIﬁS@Rchyte@cdnﬁE extent of the
di sease and to.nonjt.or, changes in response to ther The.ant.,bodi es al so
have t her apeut {"¢™ dé]g?lfgg%?mn‘]‘htg&l “ﬁﬁ)ﬂﬁ@gu@%n%‘emﬁtéoe o treat
tunors, becausEps@eBar vitusGEBN). ﬂ@esehyltridemmﬂmnhﬁeumgﬁumaﬂﬁwﬁl-oﬁa\(- causes
the cell tq f.erat | - ' 0 tFP ' n al so be
used ther apeutlgja @%{ege&gqﬁ%sld%%nﬁéa@%g}%idhgﬁ%g& 'h?as-),ng%tgﬂ e ?’%ﬁtgﬁ?i t unor
agents to the Publigateon NBuk6I4984) - t unor agents include chenot her apeutic

drugs, toxins, imuggla a%ﬁrﬁ‘ﬁm%§&°mﬂ’%1%%§y WRAZHEESa11PHIAdS to th

radi oi sotopes. Detectable L e antibodies that react with the 40 kDa
protein can be4}kBupaichgrcistertediy syreeningghe hybrdoms crepperpaiipisiyebence of a

tunor in a subkgdple, @Jeﬂﬁé to%le& &{hbgtﬂesftﬁéi bﬂebﬂi&ill?ﬂm@?ﬁb tEOMPhobled 40apant | body

to a detectabl e | abel es. of detect aeIS|nIudevr|ous
enzymes, pridst REt fi“bOb'?YdEFB%gnB??‘t‘i‘B?"é%‘@éﬂtm ?Eﬁ%to oy 1 € 0P OiFa erials,
bi ol um nescent hawties desilted chalcRAétic 8. gdﬁi&&'&ihfyadﬂﬁhst,t cdllq:bcﬂifeatfoﬁr MRl , and

radi oactive ma s of Sy i t.abl.e.e me e horseradlsh
bor ox dase.  ar EAPHE s BhERpEEe Mol AR PuE il B popfivesf S ekt

acetyl chol i nestassaﬁs!escnbedaxmpinesnhﬁcuhmd talalrmtnpttusditmtm@r gmdtiprscodfirexes

| ncl ude St r ept tlodu bl ) e A0 Aol B RLOLLD S XRIRAG! Rlipdilth bARLE
fluorescent materials |nc ude u erone uoresceln uor escei n

i sot hi ocyar?t e culhinouediton do thetibytpirasuen ok anplbtdm riBissh¢ eumrs deshiigpies grinsy|
chloride or phygRed aatctu RN mama%eﬂtfar@gewmyraes%ﬁ@aatn #BL$(skAb ol RCI Udes
| um nol ; exanpl es of um nescent mater | al nc ude u0| fer ase
luciferin, and}@@*’éﬂ?&’u@ fonoclenshiAntibadiey: ANt Dimg ! gRHBES3e mat er i al

i ncl ude tzsl | Pldnbm PSSHisRihg 643p., MY&@Y@:&(E@O)Q%MM)M ﬁoﬁmu&’@tl bodi es
and anti body fragnents descrl bed h rei 't]m?%qoﬁe conjugated to a noiety and

the anti body céFPeB’é‘taﬂfsc@éFa’{“BgﬂFP‘gﬂ’P °¥8 the site of a tumor cell
whi ch expresses the 40 kDa protein. Exarrpl es of noieties include toxins,
radi onucl i d¥s, or 30 chenotR Respmbinarn Agithpe pesbe used to kill

tunor cells, or |rra AT FRR=Te[Tab oAy dl%yggge glg ‘?“"ﬁused&%g’&%ﬁbﬁéﬁg size tunors

expressi ng the 40 k proteln.
combmatonal immunoglobulin library and screening the library with the 40 kDa protein.

Kits for generating and screening phage display libraties are commercially available (e.g.,
the Pharmacia Recombinant Phage Antibody System, Catalog No. 27-9400-01; and the

30  Stratagene SurfZAP Phage Display Kit, Catalog No. 240612). Briefly, the antibody
library is screened to identify and isolate phages that express an antibody that specifically
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20 JAN 2004 WD 011007481 PCT/ US00119589 to dlrect the noiety to the tunor
in humans are preferably nonocl onal anti bodies, a HhifiagAN 204

nonocl onal anti bodi es. The anti body can be fused to t he noiety, e.g., the
toxin, either by virtue of the noiety and the anti body bei ng encoded by a

fused genewhiwhsgncodes a hybrid protein 5 nolecule, orpdsipags Of
conj ugation, e.g., a non-peptide covalent bond, e.g., a nonam de bond,

which is used ;0098 48 RBAh:BHeR! ﬁ;ﬂr&&%‘%&b@cﬁh&r@%@rﬁﬁ@ sbRGid¥RkREY. The
ant i body described herein can al so fused to another antibody that is
speicfic for |h‘?fﬁm@weléfﬁq%re%%lfh%tﬂégzeéﬁ%@ﬂrﬁmﬁa cells to kill the

tumor. Toxins 10 U%fléﬂnné Q¥deRing e AEPhEShakd 6 IsuHRA RRINkd Mileic Goid &ftedii Ch are
significantly cytqtoxic, when %resent Lntracel ] ul arlq;‘/@ngl es, of toxins

i ncl ude cyt ot ol fdecteraptigfy 4 befeeqversd B theidipley Begd G e@P38Gat or s) t hat
di srupt enzy rm.gdnﬁméyﬁahﬂ wibbnedniglo bi@egiyssilon Ydetoks byvell GRdvinSecombilant @NADaCt | ve

nol ecul es t hat all cell.s defi. ne radi e et ect or
bor 1 on. A et SN dre ey e i hrleE Bt G2 tkePlp il °

cyt oki ne, t hat ehdingeitiche inhbuneptbailio Idommsoiucmasa\dﬂ1hoanbhst¢dhaglona‘,’pmdﬁonr mal
function is al the terns toxin includes any effector that
causes death tgﬁre%%ﬁr%{rﬁ)oce Many peptide toxins haue a generalized
eukaryoHc receptor binding dorrai n, in these |nstances t he toxin nust be
modi fied to prevent killing ceHtimerigend Bumenized Antodiey get ed protein (e.g.,

to prevent igilling @Eoﬁ@hdnﬁfoﬂ@éofMBdl&gsumﬁ cﬁ&eh%dmﬁﬂhxﬁiea altibbdibawinng a 20
receptor for the unnodified t . Suc dificatio ag%#y made in a
I e

manner that pr8&ebappatedp IE?F‘B? TESPPRFA &Y # Bfnagpatierio entially
useful toxins hitibbdiekhrodabdd iRfich-Hafbn subjbtt Giclietived fdbinRprBsion af dogshimizn chol er a

t oxi n, h | i ke t SLT || SLT- LT t C3
Loxin. Shiga t PR asaerEtimhobg it el resbptis i 6 0t oxin,
al orin, saponi degrmaﬁomgn,andmlmgmmmsmnseﬁhahéa g¢t@mteﬂmthemalhmue0mmnor necr osi s
25 factor 3 phg?p%acl o ioft] rLMMMu&k&m k:?b‘ﬂﬁcccﬂéleﬂc &dg has

antitunmor acti heam cl n ganma ene cont al ni
antitunor anti ld¢rUE'-i1‘@S’\Am, mtibedysnadesuladrha cmlmnézgmmmmql varsbleregiparo, N, et
al ., Science, &%Mcgﬁ%ﬂ(&ﬁﬁl{gk&h aﬁ@ooﬁfgs RN %ﬂo&'bﬂ:l&h@%ebﬁmwlﬂ{é can be

conjugated to the antibodi es describ her ei n. heria toxin, whose
sequence is kn@anal megnepdanalantikody.ibyt IEPé’tbﬁll"-ISS wwwwhe%@m@l@mdﬁat ent No.

4, 67S, 382, Whi ghindns, 2nd8RFRRE A48 dk %b%le?eﬁ{ed fﬂ%&ﬁﬁlﬁ@ The natur al .
di pht heri a toxin noJ ecul e secr ai) b r| um di uh@{ﬂgrl ae consi sts
antip

of several Puncti orfdfmegEfporegn &?}’t Pf"i‘%‘ﬁ’ %’Eeé‘?”fl?“?"i'ﬁ t he amino
termnal end oOfecllifues kfbwn lﬁﬁedpﬁl\Fo;?&ﬁ@pMﬁ doid Qﬁ&dﬂ&kb&ﬁ]dtdﬂﬁﬁgbﬂsmﬁn-rml ecul e,

as enzynati cal act ~~ d Fragnent
B (anino acids é@ %b‘)%y ?ggessuk%ﬁtg%%w}qﬁ%?enag%mgn% ?%urll%aflgcg ?i)r%%onal n and
a generalized ¢®tRotiinsonlicirad), Rmrmmtmmanmma‘mwmmakme&um@mgh 535).

Li nkage of TOX'P@ntA&gm%&p&q 189 %r.p;ﬁ%ga_ﬁlﬁogﬁ{ %%?Ag&éetﬁ gﬂl@%}l can be

| i nked in any of expression of
a fused ger?s, @@m@@u@mbeﬂw&"mmh@"bymla@esmmspﬁbe@ym oxi n and

the antibody. Al Bﬁh&éﬁ‘f&ﬂfn anttlg’é:i\ bt Qﬂtﬁ Rehivakit Mdnpﬂw hiRdd vRg:bRy oduced

separately and [Tater COUE#@ neans of a non-peptide coval ent bond. For
exanpl e, the ca&REMEngenerahtesigws ?falg}untaaxz FH@B#! fies gre@rayided MoBse. | n

this case, the slﬂ (D5 &%@éﬂafgglzbilmv@ﬁaw;hmyamms@swmzwmacm Sich

conventi onal nfain an extra cysteine codon, For a disulfide
bond 1i nkage, 513%&? i R a5 1 0 B o segoenods that

30  encode all or part of an immunoglobulin variable region from at least one of 2 heavy or

light chain. The cDNA encoding the humanized chimeric antibody, or fragment thereof,

can then be cloned into an appropriate expression vector. Suitable "humanized"
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sul f hydryl gnup reactive with the cysteine of the nodified antibody. In the
case of a peptide toxin this |inkage can be acconpli shed'?)g m;}gﬁing a
cysteine codon into the 15 DNA sequence encodi ng the toxin. tively,
a sul fhydryl group, either by itself or as part of a cysteine residue, can
be i ntroduseslomeiseg solid phase pol ypeptide techni ques. fatupyaRspl e, the

i ntroduction of sulfhydryl groups into peptides is described by Hiskey,
Peptides, 3:13%Znthdd&kin bmeﬂum@é@adma bf RBmALAGRS &éﬁﬁihﬁgm@% @sigording to
t he met hod descri bed for_the 20 _derivatization of "a peptide hornone in
Bacha et al ., Orogiuton(senp-S\batert SAgpo38ntonesviak (1956} Weture 826326855 ul f hydryl
groups into pr¥esbsyan étal. A0SY)Sknd 28931 VRASEBei@br bl (198, ImdundBi OChem

134: 32 (1983). H&;‘&S E@i@ requi red sul fliydryl groups are present, the
cytotoxin and it de are purified, both sulfur groups are reduced,
cytotoxin afd anti [Epétypedmprinting e alsb he @sed iprcdudfa "RlIeH! ankibbdytpelypeplily) , and

di sul fi de bond i i s..al.]l o ; oceed 25 to conpleti.o enerally
20 to 30 mi nut g%‘%£§?it%§fl%%d§%°ur%§o%%ﬁ S%f?fligo‘feg S?elr‘@ﬁ%aithgl%/%gﬁ agai nst
phosphat e buf f evotséh sedutadédy the hyenivome deposited et ATCGNG. BT 7 ABCE WeliPTARDI ecul es.
SephadexR chr oggy QoL AR, @{TAE{%)Q kh&@ 3 %engén%gdiﬁgga@%%%g{f 'Lﬁi‘eeregglg‘ red toxin
anti body conjugate conpounds from tdkin-toxin-and anti body-anti body

conj ugat es on Wspesifigfbinging do argptigengnd a kg1 ANsRG CegiondCB 0 ~as |

PCT/ US00/ 19589 ol IRe5P AR edai A g TR o Rk IR, B ChphocaN A1 SO be

th her "activates or inhiB

a nodul ator of the. imune systemthat el 1CL 1BIts the
body' s i mune SR agtbody, Bagmswisiare thepsereenprdfor indipgip dhe 40 fPoRPliEs, 5 e. g.

! ]yrmh '?k![ nes s # Slblecﬁéil ﬁlhxlnm}[?\fl pkakd ét@{e@l@ne}i@olzéqufrééﬁ&[ oflf’\?u@l_('cﬁéi?fm& BecoR' _0|t ife ][ a{ ihon
of cytotoxic T: Cc S or natural, killer cel]s in the vicinity o e
tunor. Radi oacp?‘goggﬁlgﬁeéé’ﬁweﬁﬂg“ﬁ%W& gphage bprpofbuman, YHEH! gongs spddls pe a
radi oacti ve nolileiylissubject th rousls bisdtcomintOlitQintighe cosMid tibe§ Beé HbbgRAbosMREi ti zer
e.g., a pregeurso | | e econes 10 radi oactive under specific
conditi onsf:ige. gl.' ?Cﬁﬁbgﬁa%%gﬁ%%%géd to a beam of | ow energy neutrons, in
the so-called "boron neutron capture therapy"” (BNCT). Barth et al.,
Scientific Anmerican, October 1990: MomibadyFragmest®) . Conpounds with such

radi oactive effect ome prichi i@RHtiSFRcRDaUSSRwARtn S AnitHeidd abp HiRmeme! |
proliferation gnd r;ﬁg abel the tunor cells for_imaging purposes. 15

Radi onucl i des HFECIengRae Do aeHve Autpateeioy of thiibedyctch 45560, EE) % mdFei t her a,
(3, t prl y par : |t erh@sents AB R Faffiadnkd cah Be @6aukdde¥om B Mitibddg uihg Rehnig@eslwdior Y
particle e e

rs...because they rel ease far, higher_energy_ enissions over a
shorter di$ anﬁséa,%h mzli’eeaﬂt(??&r%&’&"gssgﬂﬂf‘ F'(ﬁ?e‘ﬂ&e\?ﬁo(ﬁ%%ﬁi’m@i’ "%‘@%t ly

penetrating, aAddbaickrasg(1986). ik efahpRUBSTE () irh@bing cin Rgirdducdd®y @epsint | NQ

radi onucl i des jacl I ~ Bi. 20 The radipactive nol ecul e
nust be tightl gi/lgi?slk‘%g%é& t%éqoﬁ%ﬁgﬁeﬁﬁ%g%{/@eeﬁb%é%m %’lgsrcg%% %711%%“@@” Ci“Bling uncfi onal
chel ate. This thadisgrkidehndeesigbihe Hab'hfraghents. on and t hus premature rel ease of
t he radi oactive nolecule in vivo. Wal dmann, Science. 252:1657-62 (1991). To
adapt BNCT to the present inventi onligy skaaiodiel SOt ope of boron, e.g., boron
10, is selected as.the ant.itunm ety or effector _portjon of the
conmpound. ‘el‘zﬁe bor oﬁ?%ﬂn‘%g‘s’ﬁ&?@&?ﬂg’gmﬁa@ﬁd’aﬁ?ﬂ%@ﬁ% gg%@ui’?fheéf’a“otﬁ the tunor
cell's by the spedinhite fbi dishnogic plirpdsacto datriiRdle pridedch6f thalighint &8k fn. After a
time that allo a. suffi-cien nt of .the boron to,accunul ate, the tunor
is imaged and }IIY?_SJIF%I&S Ated W Y{L}O amﬁ‘ggeﬁ]e’@fm’}“&,&%‘ﬁ’gﬁwlﬁ@ﬁ&? B’f‘?%e,m"ré\ﬁeﬁg an
ener gy of aboukDOproRis Bar.exinld, thettisius sanpletchobe dontnatell vath thenmoclohgel f, causes
littl e damage § Q¢ 8i ' i ! upmrn, or the
tunor itself, %%Pgdgtp%%ﬁ?g% gggl?‘%&dgﬁaH‘]@ﬁ’gg@g%&gﬂéq?’&%@%‘érﬁf" captures
t he neutroi, HeredECd e MlAG0Amnd the ability of heattibedy to spoeiienllg bind Rohon 11

instantly fissj | [ jlald ' [ icles,
about 2,79 i1 Lon b iieas heavy et PHERELaBl: GOGLaREf Applhl £ Ve
S0

-16 Alternatively, the antibody can also be used to screen blood samples for released antigen.
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2 0 JAN 2004 WO 01/0074S1 PCTI USO0/ 19589 | ocal i zed, form of radiation,
because particles have a path I ength of only about one c2 ie@‘{NaEE@g (10
m crons). Cal cul ati ons have shown that to destroy a tuno ut one
billion boron atons are required along with a fl ow of thermal neutrons of
from10' Z two di@d748€Ut rons per square centineter, so thatpddigosdéesat i on
generated by the a particles exceeds the background radiati on generated by

neutron capture re%&mﬁmgmwcmwaem%mo@am AWMEEQI R by AR RGindRICt | es The
ant i bodi es descri bed hageg ﬁ |f|callyvb| nd to the 40 kDa protein and are
b1}

thus al so usef HHPreptgning the prraT W@?‘E}E}}fsgbﬂ?dd’éi‘g’rf”?ﬂw ves the
det ggt 11 onI 01;) llgoﬁpmﬁémgwba a\detmbmmg![haanhe Hotmnﬂgﬁieeab :Heﬁlﬂl&@teﬂshiﬁ@ t he
anti body | abe riate miety.o orter

i og ¢ oagen i el BLRRS B Sty Ot MaBlleROhE: M iiogBils o

procedur es $§orbd wbklistage amtdsbindipetientiwithrespect bo th@aa;gaarﬂfsheamseasmaidlto known ( s ee,

e.g., Wensel. noi magi ng and Radi oi nmunot her apy,

El sevi er, a%orlg?%g%ﬁfﬁgséorf%h%@y al., Meth, Enzynol., 1S 121:802-16
(1986)) . The | abel dde aniibpdiesdiso bave tismpeitit enplicaioly The teachiibodisecanbeh as

mdi onucl ear scgpp bodi es
for Cancer Det]gsgt %og%atg ﬁgcragse,seﬁg %&Eéﬁoﬁ%’ea bOd%%ch) §lg&l°%p@%1§ér8hg
Academni c Pr esscaélfgg%l)mhfﬂéiﬂﬁgml%tord@tl on The anti bodi es descri bed herein can

be admi ni sygred toﬁe%tﬁ&tcmﬁsog:eusea'ﬂle?aﬂbﬂﬁ@zhly aas%&emg@ans tdelipgrge or
treat tunors. The anti bodi es can be adm nistered al one, or in a m xture,

e.g., in the pPESEEasgk tfathim@%a8@&@%%09&%@&@69%@%%%rﬁlfugar carrier
(e-g., physi ol gingahmsalideRaire dide m@H(ithts, @Rtymes, afBrhdibiffioges S€l ected on the
basis of the npde and route SF adm ni stration. Suitable pharmaceuti cal
carriers are descnbed in Rem ngton h rical Sciences (E W
Martin), a well known reference tex?)eéuau g"%‘?gg‘?. eld, and in 25 the USP/ NF
(United States Phar’ﬁhaellﬂbedl%stmwaqtmhthﬂpbﬁapmﬁmrcmubw¢wagn¢iﬁ$ﬁlﬂwmceut| cal
conposi ti oRsi Stof‘i@{c%ea}ﬁ%gacg 8 abcﬁ'm&qugﬂfbjegtl f)e{%t{on chrl v ek %3@01%%?& fie Of

adm ni strati on. arrp es of routes o mnistration 1 nc enteral,

e.g., intravendti®odytng deferibledabel. Sxmranlesh dedistable dabals inpladegvarioys spaYmES:i on) |

transdermal ('t ppbchdic proups, ﬁtﬁb‘id%b%ﬂﬁﬁénalsamﬁladeﬁﬁﬂt%ateﬁﬁi%fb‘lu%hﬁﬁ@&ehﬁﬂaterﬁﬁ' utions
or suspenS| ons used for %i%ent eral . 30 intradexm, or subcut aneous

appl i cation cafi®itee fenseiabalielabely MR grdadipashuspaterials. Examples af 9ilont such as
wat er for inj eaizaé, maﬂemmmhy&mﬁmase,falkmﬂ pﬁ(bsbﬁ‘atas@ﬂlgm@&t&iﬂaéﬁﬂ& gl ycol s,

gl ycerine, ,pro col or .ot et.ic solve ti bacteri al
agents such 8 E‘%é’ﬁ@@fngﬁ 35S, eFHIDIR bﬁ #8851'8% ?“fﬁ §9589 al cohol or
met hyl par abe ns:epawﬂmﬂ)mndammdsﬂndmna&aaﬁlemfbmtabbmu&emnt ﬁﬂdnammbiu@wl fite;
Chel At NG 300N i e RSk, SIS ARk L AR GRS Sl oo BB uCh 35

acetates, citr es or es an agen
such as sodi unfledssesin, d@sﬂrchbed@tqrplss@oemrcameﬂampladfusmwdscwmhteaah ds or

bases, such as;Ryge:aah h&Q! éxﬁmllﬁgs' I o bi‘afum'ﬁi%gée gﬂalf%gl'é ﬂgug@mmﬁeﬁ?& ﬂl@ff&ﬂlt

preparat|on can be encl osed npoul es, di sposa Ryl nges, nult|ple
dose vi al s4frad#eaBringgndeganges sté}ﬁﬁl%fadquﬁé"mqﬂabﬁﬁﬂﬂﬁ?t { Trpler &F

adm ni strati on and dosage reginmen for the conmpositions of this invention
depend upon the severity and coumnskdiaf ad hepethissanae, t he

The antibodies and antibody frég;mcnts described herein can be conjugated fo a

moiety and the antibody can be used to direct the moiety to the site of a tumor cell which
expresses the 40 kDa protein. Examples of moieties include toxins, radiomuclides, or
30  chemotherapeutic agents which can be used to kill tumor cells, or imaging agents which

can be used to locate and size tumors expressing the 40 kDa protein. The antibodies used
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patient's health and response to treatnent, and the judgnent of the
treating physician. 10 Accordingly, the dosages of the cPfipdaNt 28s shoul d
be titrated to the individual patient. An effective dose of the antibody
conpositions of this invention is in the range of fromabout 1 ug to about
5000 ng, pmvedenmbisy about 1 to about 500 ny, or preferabhoyr@aouisssl00- 200
ng. Diagnostic Kits 15 The invention al so enconpasses diagnostic kits for

carrying out t&%ﬁ&&ﬁé@ﬂﬁetﬂto&ﬁdt@xﬁ&dnm&iﬁam% rabily RAGKnhiGnkioliied, 8¢, Hdes (a) a
nmonocl onal ant|bod escrjﬁpﬁd erein b) a conjugate of a specific

bi ndi ng partne *¢ MEg dighd a | abel for detecting bound anti body.
The kit may al so |rmalamo@mbéﬁ&eyit@membiswg@,hh@ﬁmbwﬁlﬁ@bjrﬁﬁue&ﬂmts and
protein stabiljzi en accharide he, lLi.ke. The

di agnostic kit rrbg'%?%& t{%ﬁ‘@’ebeglﬁgp{?fgeéi ﬁﬁg?@genwﬁlg@ ?/} S PRES Pl honent s of
a si gnal - pr 6dusichgnls pstiyensannelicogegatiorage i wnipeptide edialentibgnd) agkgroaund

i nterference, f ng atest. In
anot her enbodi man%ﬂa}d Qggmr%g’tl chgg{Ategﬁap{Iad Eeigﬁuabo%{)aﬁjﬁ%g#& of a nonocl onal
anti body of thd&hg mmﬂmn@ddieramlcatﬁédobcéyaahb@mtﬁermlbmm&angsmwﬂefoect abl e
signal . Anci |l fnR9804S Al HeanRtheADRYEITAY 1ahs0 be present.

I nstructions on how to 25 use the diagnostic kit are generally al so

i ncl uded. Pol ypepti des The nonocl onal antjbodi es descri bed herein can be
used to isolate and characterize the 4G-%¥8% protein to which they bind. The
protein redogni zed Usyﬂltthﬂnlfﬁblwlﬂésiﬂmideﬁéphﬂdleﬂys iwhicR a8 eigahicaay) dytotdxid ace

f d 30 I h
P et Mumor . AP et ERepERs i peb et Rl G T cel |
| eukeni a. The privbitorsand sctixatoelpbdt disngicozyngticpitieiguing tombekill omot bedls,ahdt 20
I I
JAN 200e VO Olga%zc%%ng%lrxégtﬁg%ﬁ%ﬁﬁ &I%ﬁﬁ II@fIn g:%@fﬁh SlorIBROT K12

anti bodies bind tot I'nI's expressed
di es. The prot @Fﬁqbqheétﬁglmez!édnl?}bcﬂh@gmm}mﬁrmlaGﬁnmdaﬂ!di@slg@fﬂlq he invention

can be isoljat e&e&mm&ﬂ Iéﬂ seamﬁa@mo?ﬂalm@udﬁ pélﬁee éﬁaﬁ%he@fﬂi x’m 3, RVA-S,
CTLL, LB 17.4, A20 3027, 293T,

143Bt k, Jurkat mc’&ﬁ“@%‘iffec%?laté%ﬁ?ﬁﬂe@ht%a%n%ﬂbcI onal ant i bodi es descn~bed
herein can]c btehused 1\?@1 p@ﬁﬂtdﬁmm@ﬁdvphgal&ﬁhztegeumeﬁfbd&dmﬁﬁn &ﬁﬂi&mﬁ the
sequence o0 r.ot el n e n n be purifie :

el ectrobl ott edﬁﬁ%t”b‘;ta&?fsm‘b?‘g %ﬁ%ﬁ‘é"‘f‘f@%%ﬂi‘%‘i@gs ‘E%P?i‘mg theresed, My,
and the rrenbramteﬁ(agna@mﬁtmlﬁgwwlsh@b%gthbamkbﬂmt&nbiﬁ]ﬁwﬂ@a st ai ned
protein ba (M e.ex ed with ,a razor bl ade for
subsequent ng r'a":eptto é(rgor#he ‘I)"mo § ﬂ’&@ g g‘f@amﬂﬁnﬁ%b?@?%%ﬂm?g nce

anal ysi s, suchpagrasterxbtexc S oﬂégmald:ar&a Gatentipile usedil toxionipvindd, butt he art .

The invention al &ﬁuﬁé&{bf %gﬂath&ﬂ[tﬁﬂn Qﬁo%r? ?ﬁbﬁ&?b s'h%ﬂziéedtg ggﬁgéell?seﬂ)adprot ein

fused to an unrel ateo unre ot e’ n can
facilitate purflf$icaly) Ttois, Cretowin Shiga toxsbm!lﬂga‘»ﬂﬂtm tegamus toxin,Pecudoraeziasle sone

ot her functi oneydhsi aanp&@t)ﬁh Qﬁod@&ﬁ\ m B USRG 1 SYRGRBML foflot decroRE T he

proteln can beI|ne to_an unrel ate rote|n usu:\glana propri ate coupllng

reagent, e?g., fgresetedREky) @QFWHWPWGE’D (fomther toxgnvdioh Jes a?@#l‘?f’f #igtyon
proteins can bg calichehsas ernﬁmrrbuﬂa&@uodwmﬁé Qe MtiRbEd Wl dofldespRUENCE

whi ch expresses the flI’SI on nto a pro ri ate expressi on vector.
The reconbi nanP°!3Y ?ﬁ&sgﬂm%%ﬂbﬁt’ﬁdbe é@ﬁ—eﬂq@r} Odlﬂ‘qgﬁ Ped fromthe culture
medi um or from | ysaﬂtsem eximpld) @ipkitkdria Soxin dagbekidniigMedas Bt Bitibodiss ddeeibddl , €.9., as
a vaccine to i ai.nst certain tunors..Procedures.fo epari ng such
vacci nes are kn%‘\a/\% ]ﬁ’htfal%'a P ?‘gsggeq“%m’&‘s knoag, s, desgpibeg mn ge?aﬂf’b@“gkﬁ’fl . Acad.
Sci: (USA) 30 85UﬂDB@en(c o 88475,3 3 Bmihieh ksyincorpea@idbérsia by refirenues €khe asteral

diphtheria toxin molecule secreted by Corynebacterivm diphtheriae consists of several

functional domains that can be characterized, starting at the amino terminal end of the
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25 constructed for expression of the cloned tunor-associ %ggd rotein. Cells
infected with the reconbi nant viruses will express the pe o 2064 he
surface of the cells together with the host's histoconpatibility antigens
and i mmunogenic viral proteins. This favors the induction of cellular

i muni ty wwebtwgptays a key role in tunor rejection. The pdivenéias al so
provides a nethod for identifying nodulators, i.e., test conpounds or 30
agents (e.g., RRMcilEQSenzPRMCAIFH VR Gon 1 L %ﬁ)‘ whi ch
bind to the th& 40, %Da rotein qr Whlg%% t@%%agﬁ%ﬁa%@a%&rl n |tbi tory
effect on expr &<S&PHA adds Sgpgs;- F5ipg)s Bhich ngludepa kamglogstien domain 08 p sengmlhigsiie, an
ant'agoni st of télEbiddngdomaini@kiss Ridvesihds £8 mephys519  20JAN 2004 WO

011 007481 PCTI US00I i 9589 for inhibiting apoptosis in a cell. This

antagoni st m ght play a role inyjnhibi img ag rr.ant apoptosis in a
subj ect. Exanpl es Exanple 1: Ge% e%lfjrox g f},’% &g r Antibodies In an
attenpt to iPdenti f yTheewtbpdy and theitexiranointp bache liels:d ithay ofimyerilevaynidihwed i n t he

growth or sur Vik@oofl is bXRRPEPSpRAMN:QFs LEOL R ﬁéri%b%g&%%s 4RO

hybri domas from hansters 1nj \ : enerated as foll ows.
Ar meni an hanst &p¥espdhesylofinend the pribedio dritemativelyl th towin ek thoantibédyicambeE710. 2. 3

and boost ed 7- pRdidelRparel QhElaki DR bythah?s nES BRI TMTRA UL NY t he
fusi on partner P3X63- AaGS. 65 gs delgcriyltjed (Scﬁ‘?}gllgegtét 10 engﬁogiifjﬁ%w%)

| mmol  134: 1608520P, Hie royalenthipkase mayiaks the fors of pedisulfide pand. Tnthisemedheusi ng

i mrunof | uori®s c @dieenadithefthioMitibydyQBESd dpih@ked! 1y oRRhtddniineidd kg Wnihi 27 10. 2. 3A.
One particul ar ntisl%ongé/c,o referred to herein as DMF10. 62. 3, stained the

surface of E716 2 5 BYS g‘f!ﬁ"ry. | mmunof | uor escence anal ysi s reveal ed that DVE
10. 62. 3 react ed wi tHor adisukfideciondlinkige, theitokinenobellt islaiso givhabwah #, but was

absent from ot 1 LA, Positive cell lines i.ncluded sone, T cell
lines (e.g. | Z%%th?rgd %@%g?ag?ve tge elcyftv%ﬁ(%dﬁgffﬁ’.hgﬁo?Ih'g‘ﬁcaﬁi?ﬁla- 231), and
a macrophage c@¢ntid¢ foxia tisdinkade carlivrat@rplishad by iswrtmp e cysteireabdoy iothad t o
several imgrt g I s i.efl i Ql | j a stronal
ol | 1 ne (BB oy Sy cnébafl 1l i ATBEARRL Ll Bl bR o

pol yona- t r ansf 8 FE@L 2eysieing residnen ean beintpdBebming selispbasa bolppantide teohmigeesr e (e. g. ,
68.2) and mat Béexdmplé ke $nthoBuction offshiydryBerB LAPRAGES fs%eélribe)d% Hiskey, &

dendritic cell 4 nd. a fibrobl'ast cell 1i1ne (LADp31) were fegative
for DM 10. 62.5&&%{%1%’4&8&@% the mAb also reacted with several human
immortalized cell IDefieization Ghobiko g cattiddont accot@ato MpGnelibd Bt rved it 2l SO With a
62.3 did not bind to

nonkey SVA4Q.transforped kidn cell .Ijne, Cos7. DVF 10,
Cort ot 25 Run e | RPRoLhsERonsdn B 63 o REBMAGY AISH BRI Fie 791, and
the cervical citoduwdeefsdihlydriereups Htairtkings Paédbed MMafenleef)) Baent ati ve cel |
lines are showg;/ 114, D1VI F' 10 _3-positive ce]ls E710.2.3
(Fig. 1A, Azo—ig#g“f” _1?%?21%%%%5:]{3{‘1‘%&‘%" ’f‘ii‘f“é“.ls“@ﬁ%‘yzﬁ‘gulfsﬁﬁcpﬁ\?ﬁ .%‘éﬁ“’gl"ﬁ‘egati ve
cel |, RF33.70 @ the antipyly 3@ pedfied, both sulfur groups are reduced, cytotoxin and antibody are

mixed (in a ratio of about 1:5 to 1:20), and disulfide bond formation is allowed to proceed

25  to completion (generally 20 to 30 minutes) at room temperature. The mixture is then
dialyzed against phosphate buffered saline to remove unreacted antibody and toxin
molecules. Sephadex™ chromatography or the like is used to separate the desired toxin-
antibody conjugate compounds from toxin-toxin and antibody-antibody conjugates on the
basis of size.
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20 JAN 2004 WO 0l /007481 PCTI US00/ 19589 Table | CELL
LEAHDESCRI PTI ONE710. 2. 3Muri ne t hyni ¢ | ynphonma5 RMVA- SMur ih@ JANGZ!][M

tumor CTLLMuri ne 1 h-2 dependent T cell |ineLB27.4Mirine B cell
hybri domaA20Muri ne B cell | ynphomaWEHI - 231Muri ne B cel |l | ynphonmalO
PBKI O A2Murwaeridemsm ¢ stromal cell |1 neC2. 3Muri ne i nor t gdygweliddgne marr ow

macr ophageBl 6Mur i ne nmel anomaMC57Mur i ne net byl chol ant hr ene-i nduced

t umor WOP- 3027Mur i ne pot yoma- hansf nrnmed fi bnbl ast 15

293THumant r ansf onr edpri mar yenbr yonal | ddney143Bt k- Hunan ost eosarcoma The
above data indicated that new ar‘F:r'nnde&ﬁoﬁQﬁS&ufldt&@ ly bind to many but not
all immortalized cell lines, an prndrng rs not species or cell

| i neage-restricted. Thsz&ﬁwmq@loyma@@@ubw@m@ommﬂnm@wausamhzges@a Table |1

CELL LI NEDESCthﬁ%tQ\!BE&amZ @&/96 QEnohonk sfs(é?ﬁ ét%%%ﬂicvkp "1%{ éﬁaﬁplI c}toﬁlﬁﬁ?sf id
"13G7. 3. 2Marine T-T h rlnel dependent cel i neEL-4Marine T

cel | |ynphoraGB8: m@lﬂ@wﬁ%ﬁ% 2 %w%&@wwmﬂmmbﬁsﬁﬁ%of

| ynphomaP815Mieyiesin FiiaaHbans Bk Miled BB nRGiRY) sRgsRkeget unor LADr 31Muse
L celllineA3.1 -Marine imortalized bone marrow del ved

macr ophagel5DC2. 4Marine i mortal i Zﬁ%m?ﬁ Motlec&ecel | |ine72l Human B
celllineHeLa ~ -Human epithelial ce e P homaE36Hanst er | ung

car oi nomaBHK- 21Hans"fhem0ﬁ@it}cmeﬁpm@emouﬂtvaneB@@d#{ﬁhpwewdi@nbtm,aovary ' Exam ne
2: Expression fhfdlohmﬁeoh@é SICB.LJSIOQEL].BGQ&EIM %ala)ﬁreggg&gmgé?egrlﬁf &gsion of the

nmol ecul e recognl zed by DWF10 .3 was exam ne yrmcyt es as

fol l ows. Til drﬁéwéﬁwame’é@%ﬁc %#@Pﬁ,fcg hpiee whenseiprsedio 8 heamyas dov-bretey25 wer e
sacrificed at f@fudhs, mauesie%auelh&xénq{e@&ontclk?fﬁkﬂiéﬁ Bﬁé’r‘)e%taﬁﬁlet'aﬂ PBS using an

Eppendorf tube_gl pl y Sin suspensi ons were i ncubated for 20
m nutes on ice 2 %gao‘it—‘@e’g]a? 00r 192 &1560 Compeupgs iths4shrdiepsHye t o bl ock
Fc receptors. éﬁéctospmm c@ilHe a6 bottd Hhish BinfdeeblWrdliferatioh Afito AT thkQuifet. 3 OF
hanster 1gG for ].ﬁ?or nut es foll owed by FITC conjugated goat anti-hanster,
along with all8p ycoyﬁngr? FRBE) - conj ugated 30 anti-Thy 1.2 (Pharmingen). In
sonme experilfients, aRtdienBEidEs aanijglegaineidibaiiREmetasilea i caﬁBﬂaﬂexthem @ogated to

Cy- Chrone (Pha ) ncl u were fixed
overnight in 1& pargsPAI%Ip%teﬁé %’%ﬁérngegmfg%ﬁrebn‘{rwmg%% bB 7 tg
cytonetry. - 22releage fax hightt ROBYleiBids H GO i#@ﬂemfw%aﬂ/am@oﬁeﬁiqiens showed

that day 14 fetahokh h&‘h%iﬁg ive for the
40 kDa protein an(z:l tﬁlﬂﬁprot el n V\ii@ %éﬂg%sse%ﬁﬁeﬁa%é&él 2 positive
cells (Fig. 2Apmitingreadieugelidesgipgude aprP(bt@ldn Bias present on both CD25+CD44+
fetal thynmpgytes asxh\eeddtoa@fveg%éur&%%e g%h m&@%%ﬁ%ﬁ iRV NSy orSt @i Ni NG

of adult thynu Fi g. adul t spl een é@ and adult bone mar r ow

cells (Fig. 2 Y%H&W@‘EP ﬁl)ﬁéﬁtlaff H@Jwéﬁféﬁwstrﬂe AV PlikieR a5¢ thpppreniguts 2eless s not
present on anyoﬂﬁefabﬁsoﬁv@@blécﬁleaﬁwbﬁweil&nﬁ%@nﬁehmqsmwm h control

hanster 1gG Furthe rotein coul d,not b_det ected on .adult
CD4- CD8- thyrm@l B{%&?{:ﬁf’" éir‘?sgfﬁm&?PW 15°E98‘?‘i’ O1°Fy O rlPBW"P??ré? amet er
anal ysis, by f‘sedmtedysthmmmyaoﬂmomyat yffctdr pdrtidnllf the paiohdt. I'ThA bt RAG /- m ce.

Day 14 fet 10.62.3. T
de%/er i ng ?? Eéi%re&% aﬁglorngegg%lsﬁ%gao%%e%fgﬁé?lt@ 39\7&& &BBM: n?ﬂ%n nor rrgl ,
activated cell Snﬂbsfbdteﬁ}e@mﬂbre@l lAéTewe!nee thaytallovstagsdffigietthmbing offthe’adrdn ti t 0ogen
ConA and st ai nsc@umgteméﬂg@ﬂgafanan&ala{eegﬁybga&%?gw &%9%1 10.62.3 as

foll ows. Spleen, th one marrow c S were t 6m adul t
(4-6 nonths ol bevusa?pﬁmgyoqf alont RS gV dhile thissemean lmdm;qn, bbﬂ?ﬁfs@ll@s litder e

renoved from Smatmhér%e%%ﬁ?ﬂéh&ﬂ&oﬁaing%emﬁormElin&!:lﬂté‘c'fﬂ bRy | ySi s.
Unst i nmul at%&/I cells éfre staj ned i medi ate ynphobl asts were stinul ated

in culture -8 RfteFhiase O%FWIGFII)E@“F?%}P%WB@WW’WW 2 ustahley s of
culture, cell slswap@b@.-bﬁl N&brdnQll mﬁmﬂ%ﬁbﬁ%ﬁmﬁg 1ﬁﬁ:m%&&ie1@3d &erg@@: s (Fi
cells (Fig.

significant sta nd was seen in unstj

3A) or cells s?ﬁrﬁﬂ? SpRvQY c5\/\7/|‘8t“"ﬁ 1@)‘,’&\ Seal’FanEa‘PFlFﬁw% lﬁg-l ¥PRYeY30) . or 72
(Fig. 3D) .hours after activation (no shift in FACs proflle) As a positive
control, ConA stimulated cells were starled with CD25. As expected, ConA
treatnment resulted in a significant increase in expression of CD25 on these
cells as conpared to unstinulated cells (binding of CD25 to cells causes
shift of FAC s profile). Simlarly, when splenic B cells were activated

wi th |ipopol ysaccari de '




25 (LPS), no staining with DWMF10.62.3 was seen at 24 (Flg E) 48 (Flg
3F), and 72 (Fig. 3G hours (no shift in FACs profile), gcf

cells did express CD25 (shift in FAC s profile). The proteln recog zed by
DMVF10.62.3 is not present on adult bone marrow cells (Fig. 2D). These data
i ndi cat e t hvadowdeeispr ot ei n recogni zed by DVF10. 62. 3 i s pras@ise/misssone fetal
t hynocytes, but not on nornal quiescent or activated cells of 30

henmat opoi et i ¢ ticaliyed) forta oﬁfﬂdiaﬁorﬁ.ﬁdcﬂﬁéﬁarﬁciegﬁave 2.28th oA 2OV B R bAORR48 1

PCT/ US00/ 19589 Exatm Q q;l/F 10.62.3 Inhibits Proliferation of Tunmor Cells
Waen grown at [G6W M¥$°%hnd nmaintained in the absence of PMA, E170. 2.3
cells proliferate sIImMayxommamhovatthaatd desthdg wenrsdr céth atyouiue billfoa baoe When

| t d wit , t gen by it
bi 11ty to bl odrrt ket Euen i BIRE il solient Shagh R I Rom” ' Tavi e
|11, DVF 10562Berggis Csmghgier;mrﬂlabﬂle@dmtmnsgemm@dxym o feitigles dkddeds Be ol i f er ati on
assays wer e COPLMELEN x Nzi.rfo g&fe%@d F&eqtr&c%p 1%'r$a§t1ci@l?cv§lé¥]@‘ %ﬁgﬁ%@ﬁ%&) PMA and

cultured in conplete RP ours ow ce to
reduce background proliferation. Subsequently, 5 x 103 cells were cul tured
for 72 hours in flat bottom microtit@psaMeigiesyith 25 ng/ml PMA or 5 x 105

t hynocyt est |h n 119f t hmﬁﬁﬁtﬂﬁ&%s%bed&bﬁ:&m?@xﬂhﬁﬂﬁﬂlgd 9 @RI46 §Da f)rﬂtc];ﬁﬁﬁ&%rb ment fS
exam ni ng e i es on ont an eration o
XA 91075 Bt SFep U Ry O s A e et on et oy o
cul tured fdﬂ SMwnsw«vhymhenpragﬁmqmsuﬁb@mambadylﬁijefeﬂerﬁtﬁmi
concentrati onsn@fr ﬁ%%%g’y“” H{té[rh Om%%'g?g%ﬁl}]égggfeag X %u%%g?ec glor t ha

| ast 5 hours a e i nc in a
J-scintillati opigesbulmeging (ﬂmntsaud prdGd@Bstibrdsteling ayiibdidy witll sioh eagehis are
Medi uniThynocyt

ant i body) 8, 60955 8052é'5ﬁ 2’7|§’5‘g|\/|9—§18“ e Radio MEUISIIEre ™36 64627, 15625, 21G30
The ability of WW%@%@’OEFW%NQWﬁ’Otl?{éﬁ’&?’Bwbh@étQiiMthllﬁiiZan to other

stinuli wagsal $21:400M&$198g186 1bAS: SRV cdu'be Eabl& Y ' 'techxh i body al so
bl ocked PMA-i ndyced 20JAN 2004 WO 01/007481 P 9589 proliferation

of E710. 2. 3. Bplgar soprping (spe.p- %W&%%&&Vﬂ%ﬂ%ﬁ%@?@@@ﬂ%ﬁ@ﬁﬁgr own at

hi gh density, Bowctioltmd Dhefigy,Baldwii dobil @ak.)] . 65-85 BakER Fedss A98H) -
Proliferation is significantly inhibited at 3 wg/ml and conplete inhibition

is observed at 12.5 pg/m In contra;ﬁtdE L %tner | gG had no effect on the

response of E710.2.3 (Fig. 4A) to an e 5 stimuli. Simlarly, many
of the mAbs frth%ﬂh@déﬁsldgﬁcwh@f%ﬁ@webmmetedtﬁﬁﬁle@,@ abetimelicdanot i nhi bi t

its prolifepat@hmlH- nga%e e 3 ) Tﬂera%o‘awk Hn)bi 8@%@%9 b1Gne RYE 0. 62.3

specifically inhibited proliferation o regard s of the
stinulus used PEYRGEd ﬁ!&‘? W?"’P@r‘%{* Phsrmaceiiealiyaerentalle w@@@g?ﬁrz@aertﬂyg DVF10. 62. 3

is present on ﬁh}@idl@ﬁﬁl sﬂfnept’ﬂ'h%éxcﬁﬁ‘én{ orlchrA&Ss selkBted. M@Bdgfs%ﬁh& m¥@Sm@f | nterest
ffect on their spontaneous

to determine it %dantjbodgrh? simlar e
proliferation. C'Bf\?r@ %%@%ﬁuﬁ%m@f s s INgiopEi 9. 4B)
as wel | as a niimetcedficab§dites CB.IW. Mdriig,% welkhedn refefenCabit irthik Selthad ant | body
had no effggt roli.feration %RFSEST?O whi ch was
negative f %r t ﬁ'g Utg?@s%@%%dgﬁ%sﬁﬁ%ﬁf% %’fa}? %ﬂ F - 40 .
A pharmacentical composition is formulated to be compatible with its intended

route of administration. Examples of routes of administration include parenteral, e.g.,

intravenous, intradermal, subcutaneous, oral (¢.g., inhalation), transdermal (topical),

transmucosal, and rectal administration. Solutions or suspensions used for parenteral,

30  intradermal, or subcutancous application can include the following components: a sterile
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,

glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
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15 Exanpl e 4: DWMF10.62.3 Induces Cell Death by Apoptosis Apoptosis was
assayed using lilts from RBcD (M nneapolis, M\) and Phar@ﬂg@m(@? Di ego,
CA). Briefly, 2 x 105 cells were incubated with various concentrations of
antibody in 200 i1 nedium At the end of the incubation, cells were washed
2X in PBS, woestiesiwith Pl and FI TC annexin for 15 mi nutaspusantbsthen

anal yzed by flow cytonetry. 20 DNA fragnentati on was assessed by agarose
gel el ect r ophotleshokorarti@Vpazahenspmisionidzhis swh aslasabic bedlorayditn hiatlfimei et al .
((1995) J. Exp Mﬁﬂ';; %ﬁg 7 LT our f.cells . created w.th .antibody
DMF10. 62. 3 wer (éhew Stz yS'%ﬁgsp%hg%eg%& la%ﬁn(f?et% %eur? tfggé]?uf%? S‘l%ir}t‘%l sé%’vva%séflggteswas not ed
to decrease. | ¢ nhesphatpsowmd agehis fog dlieladiugtwent oftgwsityendi as selihnt dhtoridé ¢ral  dye trypan

bl ue. This 0bSgLYEd! B carltsh Mfabibd Wik aEﬂ?oﬂH&&E,Qhéhiagﬂ%d&e){c}ﬂgfic?ifhifo%@ﬁdn?“’ 25

suggested that the antibody was cytotoxic to th erefore, studies
wer e per f or fred™depxifist Eheparatorah prepreaipmefn Spenwiosadin DRIOLES, G Bp@abipeyringesiuci ng
cel | death. Cebduui§Rsddit Gial¥hadTRLAS) Slak. N€Crosis. One of the early
changes seen in cells under%oi ng apoB 0sis is the externalization of

phosphat i dyl seri ne *9n™MPp&Exe Hede P peetiongnd dpsagesegimen fethelet ect ed by
staining W th &doposiaéhs @Rihis. invEiioh Mepefti dpbf the kAE@§ Sad 3Brsd d¥nealReRtakd C cel | s
can exclude vital dye spuch as propi dium. qQdj de, and therefore can be
idenfified as ¥ Sﬁ?ﬁs\% es;?8§%efqp 8&5 ted Phok the fregting PAYSicipthe  apopt ot i c
process, nmédbr Arerdirde deidbspgdsof tho simpasidons eukbd Graae teindpedblpatiat.cel | s
becone PI - posi ] J N, - 2.0 .JAN 204 wo.ovoo7a8i . PCJ/ US00/.19589
contrast, duri %Jéglﬁeggér'eodsoig%éé%el apboy compRsitigny o SPH?@S? fs&%ﬁﬁﬂget?é 8he

si mul t aneous| yabPptlgiedp ehopbS08f thghRiref@atdnabent Irto plomt $00we, onpirdférdlyt abautF| TC
annexi n posi tiy@_z@ggugl?l -negative stage. In the FACs profiles of Fig. SAto
SI, cells inthe left” |ower quadrant are live sells, cells in the | ower

ri ght quadrant are undergoi ng apoptosis (FI.TC annexin positive), and cells
in the upper right quadrant are cel |52 CXBe dead by apoptosis and/ or
necrosi s (P§-positiTheingadiokhlI enoohipassts daghGit kitsvisy carriicoup &k eeb@ge of cells

i n each quadrapt .i | so.shgwn. In.th resent study.. er cent age of
E710. 2.3 cel | s‘ﬂ%"r]f’&gdr aﬁ’gﬁ @B%ﬁ%‘ﬁﬁ%@ﬂé@‘ﬂ%@&ﬂ@?@ %PP‘%‘P’B"'SE%%“ B 15%
Annexi n+, Pl - )andieheevaingatead alsperifit Bindisg fartney/forltheaititiddy MRalifheBEr Btcetigsed a

significant i ny 1S i-n ho 28.9%.Anneaci n+, Pl-- Fig.
™ b thi s SREEaENE. RORLS dolice (R R RE e hid D1 ;|

by 3 hours) (Rreteing@pilizipg agents, egrpolmtascharfdeDvid 1 1B2.. Bhe(didgnqstd kit hayst | nul at ed
apopt 0si s B®r ek GlciMe.| [ AR ' Pl 1. Eriye by 1 hour) and
innore cells (Fig. %E?’C%??telnn_%%%ﬁ%ﬁ%?%&?r%ﬁ%ﬁw@%ﬁg#mﬁ amount's of
hanster 1 gG hafcl@ngiegis for edpingdrekaropndinistferenre, cppfeol reegentemgd wrarpdtene (Fi gs.
SD, SH, SI). App@in@sdifig Mas. B EmMeimbiduReh: e digakal kitibaiPNoorfdza@BEN! at i on
by agarose gel el e@tro %orem s.. Since the eflert ei n_recaogni zed” by DWF10. 62. 3
was expressed BRPOSRY bty of thelpgntoriand a,iabdl eapehle ofpradasipgarietertable
F[))R/g |1 i) f grz ag [ oln s(igﬂab_rﬁmcfll@&agdﬁs,has infentiba&1 agokretnhh@msb Byﬁﬁq‘eﬁtgﬁisu%lzﬂtﬁz:%ﬂ%%g Iﬂg& to 4 20
. 62. sQ_sti.nul at. t hem t nder go, apopt osi s. .62. 3 cause
si gnifi cant"?aplbsf) R oé‘flglgh e%?rfﬂﬁ'eahjs(?éqci“geq'i nes RVMA-S, CTT.L, LB27.4 and
A20 and the human cell lines Jurkat and 143BTK- (Table Ice. Apoptosis was
i nduced using 15 pg/m of DMF10. 62. 3 Belvgeritidesr eased wi t h hi gher

concentrations of &af§inBRdinal hitive@E de@fibed herein can be used to isolate and
' characterize the 40 kDa protein to which they bind. The protein recognized by the

monoclonal antibody is a novel cell surface protein found on a variety of tumor cells
30 including thymic lymphoma, T-cell tumor, a B-cell lymphoma, melanoma, osteosarcoma,

and acute T-cell leukemia. The protein is a death inducing molecule based on the
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DMF10. 62. 3 did not cause apoptosis in RF33.70, which is §e£ative for the
protein. The | evel of apoptosis induced by DVMF10.62.3 va

different cell lines and appears 25 to be dependent on the |evel of surface
expression as well the percentage of cells within the popul ati on expressing
t he protei w@Tubhsi1 ce. For exanple, nost E710.2.3 and RMAw®b/lsse expressed
the protein at high levels and DVF 10.62. 3 i nduced high | evel s of apoptosis
in both of thesseresioch thhi wiea mohsrlmelnhiitasits biddiA2Qotainthd BR éa #hictetht S
expressed the 4gtemDsan ro%gihn at |ower |evels and DVF10. 62. 3 i nduced | ower

| evel s of apoptosis i ése cells (Table 1V). The stinulation of

apopt osi s by DVF10.Té2gowppeagwze by he miondkpandibotiend thednventim chite0. 2. 3 and
RVA-S cel | s dojfy 1/ 007481
RV S ool s douda c}ﬁame&ﬁ,fpfr%émg(ﬁeﬁ&gp LEE: ENEES, Riah, oMY, 1397 R4,

cel | sDVF10. &2. W%b?ﬁﬁmlﬂér%%@d@é%ﬂemgpﬁ AP 143Btk, Jurkat, or Cos).

for| gGr eat menkd: B fRR] M%ﬂaaﬁuﬂﬁgﬁaﬁome@demqu{e% &f bHheEipiIBt er posi tive
forsurfacel gGDMF10. 62. 3, expr essi onMouse

| i nes86. 919, 82impepreripitais tireguotsin sHolcrmingthaseuaeaTitherain, S8 rokincs816. 78. 885

LSCTLL8. 18. 67. ghuffés HI3E30GE RS R1&GR 10! an Immobilon membrane (Miltipo
i nesl 6.87.110,81.487. 0+16. 213. 812. 23. 324. 8+LB27. 4A2033. 912. 11 816. 1 849. 2N

DHunan cel | 29. 591 Poirg 3a) andshgspomiuany sipipedm i prrasieArllisntBlee. Togr10. 62. 3
Causes Honuéwi ﬂalﬁkggfclﬁ@mbdnﬂﬁdwompcaﬁth&wmg\:iﬁ@m agﬂoiblﬁerﬁﬁsublskqm{typ: c g
aggregation is_a ol.ogi ca tiv cess ere ce are st ate
to adhere to ofie ano é?"@é’ﬁﬁ ‘gﬂ&ggeéﬁ% sﬁ%‘le’éceééatlysﬁ gtb"’ SPYPPHRL. 105
cells were mcErb@nd&radat@n wamich bsovmdmibemt.r at i ons of DI\/F10 62.3 or hanst er
b b1 tor s 105 ool nferith 8 e MM R e Rl frorad Pk APAD PR BEECT B
and then DVF' 10 2spuglatadprofeing Thgmlétedmelawé)d S*:theﬂhlefaobhatemmf@@mpr esence of
i nhi bitor fgr &teb@dﬂ &Iubﬁf%aﬁo%s& 1§ (v HEC é}ffunQ ﬂ%&@é;%?iﬂé’%ﬁgé;“

aggregation, cells were fixed in 1 % ara orma 10JAN
2004 WO onooms@cmmﬁmimg%@r%mwé@hmwémm PIYFERUSIDRER 0. 62. 3 Was

added for 6 hoépbﬁ)pna‘bﬁé]ﬁﬁlﬂ@frba%éhtyé@gs d&?&&h@ﬂ(léﬁfb%&iﬁhhé(@dajokﬁéﬂa%&ﬂr aphs were
taken at 6 hougs using a T’“HDe ectrically cool ed charged-coupl ed device

(CCD) carera (PPPHEREHH ""I“r]i’ﬂJ Frethtecombinalely; iy gloning  nugigoidessausnee Ihigls f ound to
i nduce honoty pwx@reasggﬂhe gsaibh theﬁi‘ miEZﬂ&;pRapﬁaté ékpfeb&dnliarea;or Ate Rediitiafi,

significan bserve .eate th5 /m or
nore of an%o body" lglfohypg% F?’s en ﬁBm?ﬁ a\ggﬂg} #'“ “BBQ S"Feﬁm&tg?t ures
treated with haiister 1gG or msdl um Thi s aggr egatl on was bI ocked by

treatrnent with va OWSird) ud| t.0c S|n whi ch di srupted
actin mcrofil amen'fﬂs1 trlafgh (r’l}%)]ﬁés eeg \MaﬂV cﬁmeg hrTeE (gglflsftrﬁ A n dependent
processes, Na @mplﬂerc@uGeﬁumﬁmasebVamnqslarellmbmbmtﬂs aftTfee, k@, Sytimdtesi s, and
EDTA whi ch chehapgs PR AcRANE: s not

af fected by col ¢chi ci ne, vﬁ cllYg %)I l%% Pgda%%c)?séne qggo@gggnlgtl on. The

aggr egat i oS waensTugisd for pripEAssiePliRe dlored fmerrasteciated moteipn Gelisinfeeteskvithethe Wi t h
par af or nal dethi&m{b'ﬁﬁﬂd&uéé}: will 38R tﬁc,epw&ﬁ&thmfo@me E@& tdebifer dEBRTIAL I ON 'S

an active proces i s not sinpl | uti nation.
P host$ hlstocompatlb1 ity antlgrre?ls g/nd ?n%]n%unogemc viral protems This favors the

induction of cellular immunity which plays a key role in tumor rejection.

The invention also provides a method for identifying modulators, i.e., test compounds or
30  agents (e.g., peptides, peptidomimetics, small molecules or drugs) which bind to the the

40 kDa protein or which have a stimulatory or inhibitory effect on expression or activity

of the 40 kDa protein. For example, an antagonist of the 40 kDa protein would be useful
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20 25 30 _2s_ 20 JAN 2004 WD 01/007481 PCT/ US00/ 19589 Tabl e V CHEM CAL
USED EFFECT ON CELL HOMOTXPI C 5 ADHESI ON Cyt ochal asi n B Cytoskel et on
(disrupts actin (20 pghnl) microfllament integrity 10 Col é I'd)cﬁﬂ;h!eﬂ]ﬂa}hi bits
m crotubule + (20 pglm) formation Trifluoperazine Inhibits cal nodulin
dependent M0 (R20748M) processes Na azide (0.1% + | nhi bi t sccATRoGwagshesi s

2- deoxygl ucose (Smvi) 20 EDTA (1 OnV) chel ates Ca2+and Mg2+ Medi um only
CONTROL (no ef fog nhibiting 4po@iogis inRarelhf Bhisvantagertisy ohizhBflayRiMBIE(h HikibBingibermaused
honot ypi ¢ aggr Sk me of the other cell lines (e.g. RVA-S, CTLL)
whi ch express the %Ig\)/{lz?llgﬁbé%% bi ndi ng protein. However, little aggregation
above the background was seen for sone other DI Vi F 10.62.3 positive cell
lines (e.g. Jurkat) LB27.4, A20, 143BtisahpledNOo aggregati on was seen with
RF33. 70, to whi ch DVFI 0. 62. 3 does not bi n% 35 The aggregation assay can be
used to hel p determ ne V\heﬁpﬂgg,r@ﬁ %ntl Eggé i s:Ao .49 of t he new antit unor
anti bodies of the inventio } Ot uu7481 PCT/ US00/ 19589
Exanpl e 6: BOVF10. 6203 gtigmpinoidentidy mivelfmstionl mﬂednlaathﬁlrméle invoWedin thes Not

GPl -1inked To ghatag %Q el ing
and i munopr ec%gl t at F‘gﬁh\?\g%}ﬂ Oa%gxnedlrlg%{’}%ﬁjfhpﬁé “‘%B@’"ﬂ%’g fifﬁg cells
were starved fBa}mS!?rSlmJﬁ%@rWlthrW%%ﬁ“@mgﬁ@raﬁqd@efoH@m dvrmemiah hatvsters wmasubat ed f or

2 hours with 3ﬁ§cﬁ@mhh¢aﬂaoa@11ﬁaqtﬂmldnrﬁno i—@Qﬁ'b@Qsteq‘?Lllo%xﬁ’é@B&orle mx%g in
i mrunopr eci pltgtlon buf r%r as described by Townsend et al (1990) J.

| munod 146: 72354 ¥FEPY F‘%‘iﬂl‘ﬂs‘§‘§§{eé§l%@?f@eﬁ3§éi5 -S58 S5 o5 derpribedBeherider g G,
i nMunopr ecilpi taftaemm)ummwwm 529)3 pr‘lipmdn& Godhpdridh ﬁexéﬁ%@ﬁb?e%ﬁé&%@in and

o P g B VAR o7

determ ne the
E170. 2. 3 cel | spaménular indibalyceifefred to Rerkinag BVIFA (62,3 5Sneiethd ¥utfiieREET10.2.3

| munopr eci pi tﬁ&g% froml abeled cells were anal yzed by SDS- PAGE under
reduci ng conditi ons. The mAb DVF 10. 62. 3 i mrunopreci pitated an

approxi mately 40 kbamprofnerpsgerice analyEl? i@edledhay ANEL 0.6 btweitsdgrithandinbérofis. The

el ect r ophon et i gk fidey a%lefr)hbﬁ v A6k ﬂmﬁﬁm&@gamh) A Rlenagder

non-reduci ng corulitions. was not nmunopreci pitates with

nor mal hanst er Dpiyésd sgrpe T PFMWﬁﬁIPr&{ﬁMér%l sevgrabB cel) lmphomaatets ABJQ an¢ cl ass |

anti body, Y-3. VWEPHQ?:l“j%dﬁ)anér@ﬂhﬂgeV@ﬁ 11@4(@@3] qﬁ\mhlofsngqlsb Ebel::?ﬁ§@15r%§unﬁfto surface
| abel ed E710. 2. a RWA-S ¢ . Several cell surface nol eCul es such as

Thy 1 and Ly- 65K" “a?’gl’fﬂhﬁﬁ%@l& th 3o Branstoppipticriginiaioins a stromal cellfing
(PBK101A2), a melanoma (B16), a sarcoma (MC57), and a polyoma-transformed

20 fibroblast (WOP-3027). Several other immature (e.g., G58.2) and mature T cells {e.g.,
EL4), a macrophage (e.g., A3.1), a dendritic cell (DC2.4), and a fibroblast cell line
(LADp31) were negative for DMF10.62.3. Interestingly, the mAb also reacted with
several human immortalized cell lines, including Jurkat, 293T and 143Btk- and also with
a monkey SV40-transformed kidney cell line, Cos7. DMF10.62.3 did not bind to certain

25  human cell lines, such as the B lymphoblastoid cell, 721, and the cervical carcinoma cell

l:!

Hel.a. Staining patterns of representative cell lines are shown in Fig. 1 for the
DMF10.62.3-positive cells E710.2.3 (Fig. 1A), A20 (Fig. 1B) and Jurkat (Fig. 1C) and
the DMF10.62.3-negative cell, RF33.70 (Fig. 1D)

30
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20 via gl ycosyl phoshatidylinositol (GPl) anchors. This surface |inkage is
sensitive to treatnent with PI-PLC. To determne if the p%cg AN pERogni zed
by DMF10.62.3 was GPl-linked, RVA-S cells which express the protern on the
cell surface, were treated with PI-PLC. PI-PLC treatnment did not reduce
DVP10. 62. 3 B0 Al4W48¢ but di d decrease staining for the GPRchusebedsnol ecul e
Thy-1; suggesting that the 40 kDa protein recognized by 25 DIvIF10.62.3 is
not anchored to the cell surface by a @RyExanple 7: The in vivo effect of
the DMF62. 3 anti body AKR mice were injected IV or E? with 5 x10 syngeneic
E710.2.3 tunor cells and received saline or an injection IP of 0.5 ng of
control or DVFRgL It T DOUy O the T REIGEony day amd agar n—to—days- | at er.
The survi val of_—animl s was followed or 50 days (Table V) - 30 20 JAN
2004 WO 01/ 007%8%*Fabl e VI PCT/ USO0/ Mylstvmislamsbomant Survi val Average time
to death 5 2. &MAiSne 0% 35 days 2. cémtine®bellmmit' body D% 33 days 10 3.

DMFR2. 3 100% ( kocrdeat hs) Deposit St atveimentz dpaeduyarimdona cel | |ine
producing the gppqcl onal anti body DMglQ,.82:Rmdi@s received by the American
Type Culture C%d ection (ATCQO), 1080%4 Unkveﬂsiht% Boul evard, 15 Manassas,
VA, on July 20,1999, and the hybridona cé& "I Hes producing the nonocl onal
ant i bodi es DVFTEHEEEY. 4 and DVFI 0. 34. ¥5iaBrdlbypebenss ved by the American Type
Cul ture CollPecPBRIAIACATCC), | 0801 Uni WarimsintnycsBoulcaiger d, Manassas, VA, on
July 22,1999. The hgbri domas have beefirid@poiidaohe WA hasopRgi t 1 ons t hat
assure that acggss to the hybridomas gwll . Re.avail able during the pendency
of the patent SE@ i cation disclosing 20 the h%o one, dft erm ned by the

Conmi ssi oner of Patents and Trademar K& B BIYPH UG ¥ Per et o under 37 CFR
1.14 and 35 US®I3%7 The deposits ar &g eypapirsione fhathsi red by foreign

pat ent | awd3i n28duntri es wher ei n coukiuen pasingd pimat Indrysualtjdegt appl i cati on,
or its progeny.sake filed. However, iphmssbRshk&mbe understood that the
availability of-a-depositdoes not constitte a license to.practice.the
subj ect invention in derogation of patent rights 25 granted by governnental
action. Further, thehebbjedat indithidihe: @epaboliss spediticaliehitd 10 by R dotiade

avai lable to the publigc i.n cord with the provi.sions of the Budapest
Treaty for the Depd Plita?%erd cﬁ}?ﬁrﬁeﬁﬁ%gﬁﬁb&ﬁmgils. 1§)t ?Pe%‘??&%mﬂf’agﬁ"é%w ed with all
the care necessary to keep themviable and uncontam nated for a period of
at least five years after the nost recent request for the 30 furnishing of
a sanple of the deposits, and in any case, for a period of at |east 30
(thirty) years after the date of deposit or for the enforceable |ife of any
pat ent which may issue disclosing the cultures plus five years after the

| ast request for a sanple fromthe deposit. The depositor acknow edges the
duty to replace the deposit should the depository be -31 2 0 JAN 200g
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WO 011 007481 PCT/ USO0I 19589 unable to furnish a sanpl e when requested, due
to the condition of the deposits. All restrictions on the'@/ ilm y to
the public of the subject culture deposit will be irrevoca @T’ upon
the granting of a patent disclosing them Oher Enbodinents It is to be
under st ood WOIBY00WMSIL| e t he i nvention has been described ircmmopwseti on with
the detailed description thereof, the foregoing description is intended to
illustrate and not limt the scope of tHbleilhvention, which is defined by

t he scope of the appended clains. O her aspects, advantages, and

nodi fications are within the scope of the following clains. 10 -32 20 JAN
2004 1. An isol@edNRonocl onal anti bdWyCRBIEONant | gen- bi ndi ng f r agnent

t hereof, whereiM TNEGERWIOCTT AT oY TR TPy b o—f-et-a

(b) inhibits prg)jfeeration of and indyces apaptosis in a cell upon binding
to the cell; aqg (c) does not bind to a_cfult hynocytes. 2. An isolated
monocl onal anti'BYdy, or antigen- bi ndiMger&g§¥ent thereof, wherein the
monocl onal ant ifdddy: (a) binds to fetMuinetifdsemeiyt Beliling b) i nhibits
proliferation abd i nduces apoptosi s Ofurim Té@hnpidgon bi nding to the cell; and
(c) does not bigighto adult bone marr QedymitWmhsR! at ed monocl onal anti body,
or antigen-fy nclt}FEgsf ragnent thereof, I\)t{u\'t']mel;hei'nl t tﬂe nonocl onal anti body: (a)
binds to fetal thymocytes; (b) inhibits profPFerati on and i nduces apoptosis
of a cell upon bindt¥y to the cell; 2fE*@Eeseatdes not bind to adult B and/or
T cells. 4. Thé3#Bhocl onal antibody dfurigmgeeneaobhgihems 1 - 3, wherein the
ant i body i nducégaphonot ypi ¢ aggr egat i amuddpenidi nding to a cell. 5. The
nmonocl onal antigda@edy of any one of cl QxR idnoraisad bolAGESI 'v&dbngcr(%ﬁ%ei body

speci fical Iy bijads to one or nore tu%r, cell _Ié%eds_ln_t e group E710. 2, 3,
RVA-S, CTLL, LBI.7.4, A20, WVEHI - 231, PBRIUTAZ s St lifges 7~ wop- 3027, 293T,
143Btk, Jurkat)?and Cos. 6. The nonocdlB#&cld i body of claimb5, wherein the
anti body speci. fiel#al | y binds to E710. BuBaemthdigcervithercimmaocl onal anti body

i SDMVF 10. 62. 3 meooduced by a hybri domamg®k lngbdRenATCC No. PTA 377. 8. The
~nonocl onal ant iggedy i sDMF10. 167.4 pr Qﬂg&ﬁ%@l%ﬁhybri doma cell line ATCC
No. PTA-405,, 9. TheC nocl onal anti b%g"}i ihs | O 34.36 produced by a

hybri doma cel | _Line ATCC No. PTA- 404" 1% ™ & T80l at ed nonocl onal anti body,
or antigen binding fragnent thereof, that binds to an epitose bound by a
nonocl onal anti body produced by hybridoma cell |ine ATCC No. PTA-377,

PTA- 404, or PTA-405.

Example 2: Expression of the Molecule Recognized by DMF10.62.3
Expression of the molecule recognized by DMF10.62.3 was examined in fetal

thymocytes as follows. Timed pregnancies of C57BV/10 mice produced embryos that

25 were sacrificed at fetal day 14. The fetal thymi were harvested in PBS using an
Eppendorf tube glass plunger. Single cell suspensions were incubated for 20 minutes on
ice with an anti-Fc gamma receptor IVITI (Pharmingen) to block Fe receptors. Cells were
subsequently stained with either DMF10.62.3 or hamster IgG for 30 minutes followed by
FITC conjugated goat anti-hamster, along with allophycoyanin (APC)-conjugated

30 anti-Thy 1.2 (Pharmingen). In some experiments, anti-CD25 conjugated to PE and
anti-CD44 conjugated to Cy-Chrome (Pharmingen) were also included. The stained cells
were fixed overnight in 1% paraformaldehyde and subsequently analyzed by flow
cytometry.,
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-33 20JAN 2004 11. A nonoclonal antibody, or antigen-binding fragnment
thereof, that binds to an epitope bound by a nonocl onal &nfli JAHIViBE! ect ed
fromthe group consisting of DW10.62.3, DW10.167.4 and DMF10. 34. 36. 12.
The nonocl onal anti body of claim 10 or 11, wherein the antibody is

humani zed. W®0L/PA81 nonocl onal anti body of claim 10 or 1IpCTwsee/eissy t he
anti body is a chineric nonocl onal antibody conprising non-human vari abl e
regi ons and human dteﬂdtsalmved&gﬂdaylm faf.al ﬂljfngrtyteaﬁdn&d@ambmmﬁms weled. An

i sol ated mon ch(fgpﬁrl: £t %'4@ QBX %rmgirn embvlvars] %mggtofb% ? srg% on 11th ? neof, that

bi nds specific proteirn c ara rgcul ar wei ght of
40 kDa; (ii) emsrté's s¢11@ lﬁFIz)riAﬂ Hatexsetinglyctbe mbtemstaapresehWIboﬂamTQDMT fetaho

1 , bl ock
col T pron 11 or afy BoSHELEGH & Crastiths MBS, Holbbls \ifinBdt oy 71 DO
i nduce honot'ypffés- 2 P@Q@PMGWE;?@ am adlt h@}lemmpﬁ estla (fig. BBRighowadsthat Thee
nonocl onal ant ﬁ.ﬁl\ﬁ'e asy m.Mv‘io sw/@ BBl FesthtOn RiyUr flefd cbifs af H&émfm

characterized by: he abi | to i nduce apoptosis in a cell upon

bi ndi ng by the %ﬁs ?5’6’6 °°’1t6’1 ha*rfﬁ@r i & uTtRsHAgre, almr%’eigpu@rm&beaipmtﬂon wher ei n

the protein i sadulttODIEIDE i aGicSifte? i CO¥TDY cBIsRA £88lifRarter biMBysGe! |
pilng E%% > 3 RVA-S,

surface of one nore tunor cel nes, consi sting of

CTLL, LB17. 4, A%ﬁ Wm%fmﬁm?ﬁt{w@&h@ from Ra T%W Doy Sfelzl?vezgsT

143Bt k, Jurl({atceﬂawére@issnoneracn#&mﬂ:rIDMgm*ﬁzm ndi ng fragnment of a nonocl onal

ant i body of an cI onal anti body of y one of

clains 1 - 3 fﬁ? ?ﬁgﬂn?ng (IJtﬁbeerpr&eBm g %%&PQEFEP& abBPese Yo Wﬂ?’ﬁ?? cﬂ?ﬁa cel |

| i ne which pro@hli&@glethcdi;mla@m'atedanhtfbd"d:yﬂmito@ngzomhmd@famedﬁwms 1- 3. 20.

The hybridoma ggl t brd L _line is

cell 1ine ATCC %SSI%{TA- orf %lc’flcp“ﬁ%%d by‘@%ﬁ"o%3 a@?%% gﬁggrzﬂé‘?‘%ﬁ‘lh 21 A

substantially ERW@&HP‘GP@SWCEWEPP@FQQ Bom ad (9 mopthy old) Beliyaay (5ZBV6micght of 40

kDa; (i) @¥prRasiiedd Bhuiclts wst tdhtv&l fim %ﬁ'@eﬁ‘l‘,eﬂg E%@&ﬁb’ﬁspuscing friS fmmodiu] JAN 200
c

(iii) no expreslﬁlon on the surface of a )i
oride lysis. Unstimulated cells were stained unmedlately ymphoblasts were

stimulated in culture with 1 pg/mi of ConA or 10 pg/ml of LPS. After 1-3 days of
culture, cells were stained for the expression of DMF10.62.3. No significant staining
above background was seen in unstimulated cells (Fig. 3A) or cells stimulated with ConA
20  at 24 (Fig. 3B), 48 (Fig. 3C), or 72 (Fig. 3D) hours after activation (no shift in FACs
profile). As a positive control, ConA stimulated cells were stained with CD25. As

expected, ConA treatment resulted in a signiﬁcan;s increase in expression of CD25 on
these cells as compared to wnstimulated cells (binding of CD25 to cells causes shift of
FAC's profile). Similarly, when splenic B cells were activated with lipopolysaccaride

25  (LPS), no staining with DMF10.62.3 was seen at 24 (Fig. 3E), 48 (Fig. 3F), and 72 (Fig.
3G) hours (no shift in FAC's profile), whereas these cells did express CD25 (shift in
FAC's profile). The protein recognized by DMF10.62.3 is not present on adult bone
marrow cells (Fig. 2D). These data indicate that the protein recognized by DMF10.62.3
is present on some fetal thymocytes, but not on normal quiescent or activated cells of

30 hematopoietic origin in adult animals,
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(iv) the ability to block cell proliferation upon binding by the antibody
of claim1; and (v) the ability to induce honotypic aggre@aﬁlmb@@‘p

bi nding by the antibody of clainm. 22. The protein of claim 21 erein the
protein is further characterized by: (vi) expression on one or nore tunor
cell lines ¥QAEWIBINng of E710.2.3, RVA-S, CTLL, LB17, 4, ARO/wNGEMIos3!
PBK101A2, C2.3,Bl16, MC57, WOP-3027, 293T, 143Btk, Jurkat, and Cos. 23. The
protein of claim 21, m@%ﬁﬂ@ﬂ@_@ﬂnb%@ﬁ@mﬂmpf’mm@dtserl zed by: (vii)

Lhe apil Ly L owiyanane0 uashs aldnfifldin HOACRL BNAA Yol dEgnt | body of

claim . 24. The protein of cldim?2 to the nonoCl onal anti body
produced by hyB¥f E%ﬁ%f—‘-l%}ff’fqoméﬂAmvmheypmfewe?whewmummm& PTA- 405. 25.

A phar maceut i caiynﬁejmommomWﬁmﬁlhﬁlyﬂ&nﬁﬁéﬁb?@t@%h%awlocﬁ%é body of any one
of clalmsl- ﬁganda ceumally acceptabl e rner . A nethod for

detecting a°t uffgPoORAT ‘imﬁd 'i“?E-‘c:t“s‘SS %lﬁ@ﬁf’dﬂ PYHH 423 W@Ple@b’rﬂl}a@tsl ng a
cel| sanple frfhinrbdpen@l(mge&y MbitfEaton¥RRRCHAN@hdRRE hems0 E1@0Y cqe of
claims 1 - 3 un(g%rWa oggrl #3) angffl ci.ent tpg%enabl e specific binding;, and
det ecting any Sp&citic B Sff‘g fulfured n,cony N forst3chowss atdesr eelidensitE i n t he
sanpl e, wher ei (K161/mb)j tn gedicedbadkgioasl Iirdilﬁ‘erﬂfoﬁs sme;uafﬂy,as A 10ABd1ls Gelelenltuiedt he
subject. 27. T L. is a thymc

| ymphona, T-c F)F",rfﬁ&ﬂﬁg ﬂggblg%m mfcrq%%rtrﬁlﬁ %Il%qu/éﬁg’wréﬁ @o PR or acut e
T-cel | | eukBni fhegesince %bseﬂ'dwef msbdniged. Bfexpdrizonts %muwfgethaffoctk bfanfitodtes cel | is

in a patient. 205 O rorb AR e on, the
nmet hod conpri s%gm?éi:ogﬁ%‘gc? |ur)1g b OPEQ%%QIG#%%&L@%B% %’;D

nonocl onal ant B%g’tﬁC@F“@W@s‘ﬁ@d@r3é|ha¢rﬁmﬂ16presgucesmbﬁqnmcéldtffeteot i nhi bit

prol i feration enokieridy RSl *n iflrioe (PFAAMIAus Al 8 B 1APORLASHS [N 2
cell, the rreth&%l conpr i, si n(I:; contacting the ce a quantity of the
monocl onal ant PBHEGPERticRpS "Bﬂ“BQDHﬁdYaﬁ@e¥WdBlaI%mﬂHH@PWt?rdWaﬁmce

apopt osi s 18 tGsittesbirg, MBH  20JAN 2004 31. The nethod of claim 30, wherein
the cell is a tunor cell selected fromthe group consisting of thymc

| ynphoma, T-cell tunor, a B-cell |ynphorma, nelanoma, osteosarconma, and
acute T cell |eukem a. 32. The nethod ndblegiiai m 30, wherein the cell is in
V| tro or | n VI_\'IO 33—A |/‘I t—for tumr . di agnnci S. r‘nmlﬁri Si ng L he nD_DOC| Onal

anti body of any one of clains 1 - 3,

—+

Medijum Thymocytes PMA

20

Control

(no antibedy) 8,699 33,802 54,271
25

DMF10.62.3 938 750 450

DMF10.132 6,646 27,156 25,216
30

The ability of DMF10.62.3 to inhibit the response of E710.2.3 to other stimuli was
also investigated, As shown in Table ITI, the antibody also blocked PMA-induced



and instructions for its use. 34. The kit of claim 33, wherein the tunor to

be di agnosed is selected fromthe group consisting of thy Mmﬂ? , T
cell tunmor, a B-cell |ynphona, nel anoma, osteosarcong, an? gc"!u girgll

| eukemi a. 35. A tunor cell targeting agent conprising the nonocl onal

anti body orW@paveogsh bi ndi ng fragment of any on of cl ai nepdiveso®esssg ugated to
a noiety. 36. A nethod of selectively delivering a noiety to a tunor cell
in a mamml, tbhelifetiod KRR Korgver, 2116213 gioﬁﬂ&ﬁdﬁ@lﬁpoﬁfhﬁedmiﬂmgko“&lm

targeting agen i for t he conpl ex
to reach the t%ﬁgge%ﬁaﬁﬂﬁﬁr (ﬂ%%a]ﬁ{l 1% Sqrf’%g Lfgg Oh?ru * cell, thereby
sel ectivel y deFiggiiganiyjinhiyiiedmp e&/ylmcormieteuﬂnbmouslobsermd tie.Spgatain 37. A
et hod of 150! 8k, MAmBERE R 1ot BR DA {)9??7 9@t By dithefh SaD! e

containing proteins with the nonocl ona al ns
3for a ti rre5anatl%’deilmwdeeﬁfbe@ébfffr@mnpnwlmmb@n@wemﬂ@z Aot i of

anti body pr ot enét 1ﬂ@6fﬂks%¥&ﬁeraﬁoﬁfﬂ@lbﬂﬁ?1@ If@) @'ﬂmaw fI‘hér@fox%@MFfd@@ the sanpl e;
thereby 1solating the protein.

and rem)wngthe]glqe ‘%
38. The i sol at &4V B‘B@%}w% e%%’*’@%?i“tflﬁﬁm%@f“fg#‘@iaﬁsrémeﬁlﬂnublsa$eﬁ1t°l8 wher ei n
the det ect abl eiddade@irolifGatioe) ected fromthe group consisting of a fluorescent

material, a |lum ne ent nat eri.al i)é“?f%lgl ﬁm nescent material, and a
radi oactive materia éem???émc’:e&r% 8% SrPrespul pivd Bber gf ofher o5t fipes- npj et y
i s sel ect ed0f r Ther¢fbwe 1tgvaa u’,fmmstso dtermigje iffheantidy IihﬁQTsirMBr dtRRbiatHeg, a

;ﬁ'(tj: gggdb: ggl ngw ﬁﬂéoﬁ er eg)gﬂ:lwﬁ5 ?5’?’1’?‘%@ %@E[}Frﬁ%o M@&@%?ﬁgyf rgin t he
group consi sti W@asaﬂm@mr@%ﬂdmcamwn@nMi ﬁieanttbo@madh@ef&cth&w ng human
l'ight and -36 thegpogtaﬁélﬂs%@%mﬁ%ﬁogy QHE]?Q%%%%&%E%Q gse c?§ he Iight and

heavy vari abl e {\Hgl ons o zed an aving the
conpl enent ar i t PMIA0-E3-ApwisingFigetflons of DMVF10.62. 3. 41. The i sol at ed

anti body or antigen binding fragnent of claim40, wherein the DWF10.62. 3
anti body i 45produced byEkhﬂ;léthNmmm3Qﬁiuhes|denﬁeﬂﬂ'§@ai:\!@tos1‘é’TA 377. 42. An

i sol ated anti body, Qr .antigen bindi a i he of wherein, the
antibody is sel ect é%oPtP%srﬁv%aesa |‘18 nlgfﬁ T"%@ﬁé‘ﬁ&? a&‘)ﬁl\l)ﬁb“f gheminge | hody, a
chi meric anti btSey Dirge,iGy. Bueﬂwmkﬂ@h&llsamblhc&mwdxelhﬁaﬂmﬁemémﬁmﬁeﬂl ons and
the light and Qg [re ns,0Q 167..4. and |zed

anti body havi ng t%%lﬂ%d n@]n a% een {ﬂ’e?lr‘ﬁcu%ba%°§“creg§?v%ﬁg’as8%%% 167. 4. 43.
The isol ated aftaes§adi Péﬁndéﬂ'fﬁl g@wubfondﬁ mglufGS,agiﬂbmanaiﬁzed baflow dg&qmamiyer ein the
050428 conAbhol3ioR HRCESI BYadlie A DL ARAE6h dos bl GG NO

PTA-405. 44. An isolated anti }/ or_ ant er eof
wherei n the anf9*Bay Y%‘:hatmereml ((1995) J. Exp. Med. 182 1557).

Cultures of cells treated with antibody DMF10.62.3 were visually inspected and
the number of intact cells was noted to decrease. In addition, the cells no longer excluded
the vital dye trypan blue. This observation, as well as the inhibition of proliferation,

25  suggested that the antibody was cytotoxic to the cells. Therefore, studies were performed
to determine the mechanism by which DMF10.62.3 was inducing cell death.

Cells can die by apoptosis or necrosis. One of the early changes seen in cells
undergoing apoptosis is the externalization of phosphatidylserine on the plasma
membrane, and this can be detected by staining with FITC-annexin. Early in the process,

30  the apoptotic cells can exclude vital dyes, such as propidium iodide, and therefore can be
identified as FITC-annexin positive and PE-negative. Later in the apoptotic process,

membrane integrity is lost and the FITC-annexin positive cells become Pl-positive. In

-25.



selected fromthe group consisting of a DVF10.34. 36 anti bﬁﬁ &ﬁdiﬁwri C
anti body havi ng human |ight and heavy chain constant regi J | i ght
and heavy variabl e regi ons of DMF10. 34. 36, and a humani zed anti body havi ng
the conplenentarity determ ning regions of DW10.34.36. 45. The isol ated
anti body orW@preogsh bi ndi ng fragment of clai m 44, whereircibsso/Bssu0. 34. 36
anti body is produced by the hybridoma cell |ine ATCC NO. PTA-404. 46. The
anti body or antangesh dbiingdieergsif eeliglommicnbfanainiegolyendifccarheadimultadOushb, furt her
conprising a Lect. ) A7 . ' .ant...gen. pi ndi.ng fragnment
of claim 46, aﬂgﬁ’g‘:“ﬁ%“ﬁg kﬁgﬁlggﬁ%ﬁs@w g%tg&%gﬁg%af“g%%n}ﬁg ‘fgeoarrﬁi %e%%hrvgup

consi sting of ##¥ uorescent material, a luninescent naterial, a

bi ol um nescent Mt &g iBFACERGERs B, 9&‘€Jd:il,\/c€11%‘iﬁh{%ﬁéﬂélhwerﬁ§adraﬁt FOERQFN | ON

conprising {he inti body or antigen binding fragnment of any one of clains
40- 45, and a ptrdt webelavereight dpadia aip tngsreeing apoptosis (FIHG-annaxi pesity@aindi si ng t he
anti body or angeligmthdippeliriat ubREERD beld thaPhy AN By HbptbdidindRr flods and

i nstructions f& use. 5 A conposi.tion_conprising the anti body or antigen
bi ndi ng fragme 'P%Sr“‘?ﬁ?/é) R E-agpexpoipasitive). 4the percquipgs efssiisdeach uedippiipalsy. - 37
20JAN 2004 51.shbhe mahneskitisndy, @bercdnzedr3010. 00 cdlie uiilebwrft PRItMEN s S Sel ect ed
fromthe group_consisti | oact | | ecul e, a radionuclide, a
radi oi sot ope, AN a lt“(f‘)%ﬂla%f 8&“3%’ ﬁﬁ&?’f’fﬂ?ﬁ*&%‘?ﬁ?ﬁoﬁ%ﬁgrﬁs H%"S bi ndi ng
fragment ofl0 anhMbhe6HF cavhediamignifiCentlinoreashidrapopmosishiel Bk (29 othyAmexifi+, @prent i s
conjugated to radi Qi . 1] r fr nt...of. ¢l aim 52,
wherein the ralﬁfg'o%g’oat?lg?)ﬁ(i}t a:iﬁgﬁg% e%?%%%?’%gke?%gééférg%%eﬁmﬂc@’%oﬁ“l’enbd Csof boron 10,
z"At, z'zPb, Zhopm) (FigSC). Higher gmepnts¢f BMF1G6R.3 (Ih gg/sbtstiinalatyd gpoptasis ingren bi ndi ng

fragment of anyi@RSn@e el Aol Rufbné i JARET S htogrgm@hq{l %:nﬁx%%é’us?ﬁiggi%{gg?e”

bi nding fragment i's conjugated to a radi onucl i emts ticle

sel ect ed fr om RetEFtiE edheidstimiiyg ampungef bamstes Iasthad ne pignificantslbet abyet i cl e,
and a gammgs paghtiof indiu Alonel (Feys25M, 5RCHY AQbptadid w36 Ro Pirikeh Avifub BGNEMGA Of any

one of clains /-9, wherein the antibody or antigen bindi'ng fragnent is
conj ugat ed t o ZPESHPEnRsERese g glectrRROTEsH | body or antigen binding fragnment

of claimb55, wher eiSinct the protii 100§ alked PP DVEF16.8D.8 Gheskples0ddd Siker 4119 Ad CONSi st i ng
of boron 10, z;At, .z and ant i body or

anti gen bi ndi ngFpiES ﬁi’ﬁ@bg?zd %%r%’rzﬁ%al‘t{% ('%tlfe’ﬁ *%*Ee%f itgvas %%g?’é’i?‘%mﬁ?&g‘fant i body or
anti gen bi ndi nghdircahive0.62.3 alswstimuld éemtoumlelza dioponis.] DME1042i3cdnedi ts a
D ol o, °8h S chndhAMBAR IR 1B RN, AL YHA P St @ P12
CAY.ACAA A\ Amyart o] Tiges ngkiat id AGSBEK- ATaBleAY A, Aoplosiswainduddd méindl PughmPu @ Al Y. A
ALY AQ A A A STAEY 0.60.3) 80 M ed with higher concentrations of antibody. In contrast,
DMF10.62.3 did not cause apoptosis in RF33.70, which is negative for the protein. The
level of apoptosis induced by DMF10.62.3 varied among different cell lines and appears
25  tobe dependent on the level of surface expression as well the percentage of cells within
the population expressing the protein (Table IV). For example, most £710.2.3 and RMA
cells, expressed the protein at high levels and DMF10.62.3 induced high levels of
apoptosis in both of these cell lines. In contrast, few A20 and LB27.4 cells expressed the
40 kDa protein at lower levels and DMF10.62.3 induced lower levels of apoptosis in
30 these celis (Table IV). The stimulation of apoptosis by DMF10.62.3 appears to be
independent of fas, as E710.2.3 and RMA-S cells do not express fas (Table IV).
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9 -1 0%/wv& ()-V
" @osmnel () 1 TIOME () Loy ()RR e ER G 8 () O

() - L10%w. &5( ) bovisnsiificaps asgpeaiion e dpaeossharii yeﬂsﬁq@%v&ﬂa@ugvnﬂ)or more of
10%& () - @ 10%gnitbdcty 14 BbivteSst, (nb afrepdRUMWRs Ebserved iR M Rel B¥teHQYD hamster IgG

or medium. This aggregation was blocked by treaiment with various agents including
cytochalasin B, which disrupted actin microfilaments, trifluoperazine, which inhibits
calmodulin dependent processes, Na-azide + 2 deoxyglucose, which inhibits ATP

10 synthesis, and EDTA which chelates Ca2+ and Mg2+. In conirast, aggregation was not

affected by colchicine, which inhibited microtubule formation. The aggregation was also
inhibited by incubation at 4°C and by treatment with paraformaldehyde (Table V). These

results indicate that the aggregation is an active process and is not simply agglutination.
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Na azide (0.1%) + Inhibits ATP synthesis -
2-deoxyglucase (SmM)

20 EDTA (10mM) chelates Ca2+ and Mg2+ -

Medium only CONTROL {no effect) +
4C -

25

Paraformaldehyde -

30 DMF10.62.3 also caused homotypic aggregation of some of the other cell lines
(e.g. RMA-S, CTLL) which express the DMF10.62.3 binding protein. However, little
aggregation above the background was seen for some other DMF10.62.3 positive cell
lines (e.g. Jurkat, LB27.4, A20, 143Btk-). No aggregation was seen with RF33.70, to
which DMF10.62.3 does not bind.

as The aggregation assay can be used to help determine whether a new antibody is

one of the new antitumor antibodies of the invention.
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[1 [ W\\ ] n] aBSHEovins@r@08&A&1 909)- 1 Iidkdkol(1)¥6 @0/ arified lysates were precleared with
' - 0 ' - 1092Z&' - 109Z& ()-nl] #Aunh% V[ < )
Lelbwk ?)/iz} o ﬁ%‘b%k? @fﬁ%“!ﬂf%ﬁ%ﬂ 'F"%J%é‘{%?% E%“Li%gt@%-ﬁe?&%ﬁz & ()-
analyzed by SDS-polyacrylamide gel electrophoresis on 14% gels. To determine the
10 molecular weight of the DMF10.62.3 binding proteiﬁ, E170.2.3 cells were labeled for 2
hours with **S methionine. Immunoprecipitates from labeled cells were analyzed by

SDS-PAGE under reducing conditions.

The mAb DMF10.62.3 immunoprecipitated an approximately 40 kDa protein
from E710.2.3 under reducing conditions. The electrophoretic mobility of this protein
15  was not altered under non-reducing conditions. This band was not seen in
immunoprecipitates with normal hamster IgG, or in immunoprecipitates with an
anti-MHC class I antibody, ¥-3. A 40 kDa protein was also identified in lysates of
surface labeled E710.2.3 and RMA-S cells.
Several cell surface molecules such as Thy-1 and Ly-6 A/E are linked to the cell surface
20 via glycosylphoshatidylinositol (GPI) anchors. This surface linkage is sensitive to
treatment with PI-PLC. To determine if the protein recognized by DMF10.62.3 was
GPI-linked, RMA-S cells which express the protein on the cell surface, were treated with
PI-PLC. PI-PLC treatment did not reduce DMF10.62.3 staining but did decrease staining
for the GPI-linked molecule Thy-1; suggesting that the 40 kDa protein recognized by
25  DMF10.62.3 is not anchored to the cell surface by a GPI.

Example 7: The in vivo effect of the DMF62.3 antibody
AKR mice were injected IV or IP with 5 x10° syngeneic E710.2.3 tumor cells and

received saline or an injection IP of 0.5 mg of control or DMF62.3 antibody on the initial
30  day and again 10 days later. The survival of animals was followed for 50 days (Table
VI).
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1. saline 35 days
2. confrol antibody 0% 33 days
10 3. DMF62.3 100% (No deaths)
Deposit Statement

The hybridoma cell line producing the monoclonal antibody DMF10.62.3, was

received by the American Type Culture Collection {ATCC), 10801 University Boulevard,

15  Manassas, VA, on July 20, 1999, and the hybridoma cell lines producing the monoclonal
antibodies DMF10.167.4 and DMF10.34.36 were received by the American Type Culture
Collection (ATCC), 10801 University Boulevard, Manassas, VA, on July 22, 1999. The
hybridomas have been deposited under conditions that assure that access to the
hybridomas will be available during the pendency of the patent application disclosing

20  them to one determined by the Commissioner of Patents and Trademarks to be entitled
thereto under 37 CFR 1.14 and 35 USC 122. The deposits are available as required by
foreign patent laws in countries wherein counterparts of the subject application, or its
progeny, are filed. However, it should be understood that the availability of a deposit
does not constitute a license to practice the subject invention in derogation of patent rights

25  pranted by governmental action.

Further, the subject culture deposits will be stored and made available to the
public in accord with the provisions of the Budapest Treaty for the Deposit of
Microorganism, i.e., they will be stored with all the care necessary to keep them viable
and uncontaminated for a period of at least five years after the most recent request for the

30  fumishing of a sample of the deposits, and in any case, for a period of at least 30 (thirty)
years after the date of deposit or for the enforceable life of any patent which may issue
disclosing the cultures plus five years after the last request for 2 sample from the deposit.
The depositor acknowledges the duty to replace the deposit should the depository be
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109&' ()-< 5 It is to be understood that while the invention has been described in conjunction

with the detailed description thereof, the foregoing description is intended to illustrate and

not limit the scope of the invention, which is defined by the scope of the appended claims,
Other aspects, advantages, and modifications are within the scope of the following
claims. |

10
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3. An isolated monoclonal antibody, or antigen-binding fragment thereof, wherein the
monoclonal antibody:

(a) binds to fetal thymocytes;

(b) inhibits proliferation and induces apoptosis of a cell upon binding to the cell; and

(c) does not bind to adult B and/or T cells.

4, The monoclonal antibody of any one of claims 1 — 3, wherein the antibody induces

homotypic aggregation upon binding to a cell,

5. The monoclonal antibody of any one of claims 1 — 3, wherein the antibody specifically binds
to one or more tumor cell lines in the group E710.2.3, RMA-S, CTLL,LB17.4, A20,WEHI-231, PBK101A2,
C2.3,B16, MC57, WOP-3027,293T, 143Btk, Jurkat, and Cos.

6. The monoclonal antibody of claim 5, wherein the antibody specifically binds to E710.2.3
cells.

7. The monoclonal antibody isDMF10.62.3 produced by a hybridoma cell line ATCC No. PTA-
377.

8. The monoclonal antibody isDMF10.167.4 produced by a hybridoma cell line ATCC No.
PTA-405.

9. The monoclonal antibody isDMF10. 34.36 produced by a hybridoma cell line ATCC No.
PTA-404.

10. An isolated monoclonal antibody, or antigen binding fragment thereof, that binds to an
epitose bound by a monoclonal antibody produced by hybridoma cell line ATCC No. PTA-377, PTA-404, or
PTA-405.
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12. The monoclonal antibody of claim 10 or 11, wherein the antibody is humanized.
13, The monoclional antibody of claim 10 or 11, wherein the antibody is a chimeric monoclonal

antibody comprising non-human variable regions and human constant regions of light and heavy chains.

14, An isolated monoclonal antibody, or antigen-binding fragment thereof, that binds specifically

to a protein characterized by:
(i} a molecular weight of 40 kDa;
(ii) expression on the surface of fetal thymocytes;
(iii} no expression on the surface of adult thymocytes;
(iv) the ability to block cell proliferation upon binding by the antibody; and
(v) the ability to induce homotypic aggregation upon binding by the antibody.

I5. The monoclonal antibody of claim 14, wherein the protein is

further characterized by:
{vi) the ability to induce apoptosis in a cell upon binding by the antibody.

16. The monoclonal antibody of claim 14, wherein the protein is further characterized by:
(vii) expression on the cell surface of one or more tumor cell lines consisting of £710.2.3, RMA-S,

CTLL,LB17.4, A20, WEHI-231, PBK101A2, C2.3, B16, MC57, WOP-3027,293T, 143Bik, Jurkat, and Cos.

17. An antigen-binding fragment of a monoclonal antibody of any one of claims 1 —3.
18. A monoclonal antibody of any one of claims 1 — 3 further comprising a detectable label.
19. A hybridoma cell line which produces the monoclonal antibody of any one of claims 1 — 3.

20. The hybridoma cell line of claim 19, wherein the hybridoma cell line is cell line ATCC
No. PTA-377, ATCC No. PTA-404 or ATCC No. PTA-405.

21. A substantially pure protein characterized by:
(i) a molecular weight of 40 kDa;

(ii) expression on the surface of fetal thymocytes;
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(iv) the ability to block cell proliferation upon binding by the antibody of claim 1; and
(v) the ability to induce homotypic aggregation upon binding by the antibody of claim1,

22, The protein of claim 21, wherein the protein is further characterized by:
(vi) expression on one or more tumor cell lines consisting of E710.2.3,
RMA-S, CTLL,LB17.4, A20,WEHI-231, PBK101A2, C2.3,B16, MC57, WOP-3027, 293T, 143Btk, Jurkat,

and Cos.

23. The protein of claim 21, wherein the protein is further characterized by:
(vii) the ability to induce apoptosis in a cell upon binding by the antibody of claim1.

24. The protein of claim 21 that binds to the monoclonal antibody produced by hybridoma cell
line ATCC No. PTA-377, PTA-404, or PTA-405.

23, A pharmaceutical composition comprising the monoclonal antibody of any one of claims

1 -3 and a pharmaceutically acceptable carrier.

26. A method for detecting a tumor cell in a subject, the method comprising;

contacting a cell sample from the subject with a monoclonal antibody of any one of claims 1 —3
under conditions sufficient to enable spéciﬁc binding; and

detecting any specific binding of the antibody to one or more cells in the sample, wherein binding

indicates the presence of a tumor cell in the subject.

27. The method of claim 26, wherein the tumor cell is a thymic lymphoma, T-cell tumor, a B-

cell tymphoma, melanoma, osteosarcoma, or acute T-cell leukemia cell.

28, The method of claim 26, wherein the tumor cell is in a patient.

29. A method of inhibiting tumor cell proliferation, the method comprising:
contacting the tumor cell with a quantity of a monoclonal antibody of anyone of claims 1 - 3, sufficient to
inhibit proliferation of the tumor cell,

30. A method of inducing apoptosis in a cell, the method comprising:

contacting the cell with a quantity of the monoclonal antibody of any on of claims 1 — 3, sufficient to

induce apoptosis in the cell.
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comprising:
administering to the mammal the targeting agent of claim 35; and
allowing sufficient time for the complex to reach the tumor cell and the antibody to bind to the

tumor cell, thereby selectively delivering the moiety to the tumor cell in the mammal.

37. A method of isolating a protein, the method comprising:

contacting a sample containing proteins with the monoclonal antibody of any one of claims 1 —
3ior a time and under conditions sufficient to enable the formation of antibody protein complexes;

removing the complex, if any, from the sample; and

removing the protein from the complex, thereby isolating the protein.

38. The isolated antibody or antigen binding fragment of claim 18, wherein the detectable
label is selected from the group consisting of a fluorescent material, a luminescent material, a

bioluminescent material, and a radioactive material.

39. The composition of claim 35, wherein the moiety is selected from the group consisting of

a radioactive molecule, a radionuclide, a radioisotope, and a toxin,

40. An isolated antibody, or antigen binding fragment thereof, wherein the antibody is
selected from the group consisting of a DMF10.62.3 antibody, a chimeric antibody having human light and
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