WO 01/ 07481 PCP/ US00/ 19589 ANTI TUMOR ANTI BODI ES, PROTEI NS, AND USES
THEREOF Fi eI d of the Invention The present invention relates to anti bodies

and the pgg Q‘& ;to which they 5 specifically bind, and to wethadéndsss
productlon and the use of such antibodies that speC|f|caIIy bind to tunor
cells. Background of the Invention The E710.2.3 cell line is a cloned
murine CD4- CD8- thymc T |ynphoma cell line, originally isolated froma

thym c tumor of an Wmmmﬂemm_s;lmmbi[mmsmtmmw density,
E710. 2.3 does not proliterate spontaneously, unless It Is stinulated wth
phorbol 12-nyristate 13-acetate (PMA). E710.2.3 can be stimulated to
proliferate by contact with thyrmggl&st‘thelmaxhtmmocyt es. However, E710.2.3
can proliferate ont aneousi.. en cul h de t he absence
of PMA or other ¢ %Ies%‘é‘ﬁen V\%“ﬁstg é?‘ﬁ?sea@? é@égﬁf mce it
grows as 5 ngfetigioali bihd|nRd td MethydPlopprddicionlaga de usadfsdah ahtibodiss thabummar y  of
the I nvention J;]e b’nb tion is _pased on the discovery of nonocl onal

anti bodi es tPgfifical g&?‘?’ﬁ’f:ﬁﬁ Sy bind to a 40 kDa protein expressed on the
surface of nunerous types of tumor cells, but do not bind to adult norma
henatop0|et|c cells. The new no ckona 2 'ant'o di es can bl ock
proliferation and i nduce apopto up o 0 whi ch they
specifically bi ndTheEEHO®. beelllheﬁm dbﬁe&mm‘ineﬁ@Mt@DS-& thymid T @mﬁlﬁﬁtawbns

nmonocl onal t i badi n bi ndi ng.fr ts th eof ein the
nonocl onal % BBE‘PS@ '(sg“)’tegi?? ypoug gmor gﬁ?ﬂ%w?b GHH’PBWFSE’%I I
proliferpgi Oii’seﬁfat BovE @drlsity) B0 Ri3dbed fotipRolifiatetspbhtancdisly (wnlesd @ iH Simmdatedi Nd t O
adult thynocytes. The nongclonal anti bod: eﬁ?ican al so |nd ce_. honp

aggr egat i on WYRBRD %Pﬂ'dh%@mﬁ?ta 13-apgtate ( Hohe 631 e stimudated fq P’P@"’Wﬁ ch

t hey bind, tw&ﬁqcynid §bi/sﬂ?én8 b I\Revef, BYD0.2 3l ddABfoliE&hte | i NES in
the group E710.2.3, %‘13' gyt 7.4, A20, V\EH|-23f1IB PBK101A2, C2. 3,

B16, MC57, \mpneewslym cmu'gs@ Bt hlglymréx  the absepcs of PMA gr pthetrslles When be
| 'abel ed, e. gg710%.3 i iRjected £AS QRizEndidRk it grawm Qﬁaéﬁ@éﬁtlmﬁgéﬁ%é%%

15  organs and the thymus

Summary of the Invention

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
thymocytés, (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, 143Btk,
Jurkat, and Cos. The antibodies can be labeled, e.g., with a detectable label.



Also within the invention is the nonocl onal anti body DIVF 10. 62. 3 produced

by the hybridoma.cell |ine ATCC No. PTA-377, the nonocl onal |
DVF10. 167. ¥O WfB&ced by the hybridoma cell 1ine ATCC No. P -4@%’%5??3 t he
nmonocl onal antibody DW 0.34.36 produced by the hybridoma cell |ine ATCC

No. PTA-404. 5 TheAlsowdithinitheineértion isahé momslomplmabsiyddMRIU.6Phodsced bjpat  bi nd
to the sane protejn, as t L n t he _nopocl o ant i body
produced by h ﬁx?%rbqggnaccgﬁﬁn? gﬁ@bﬁ%ﬁ?&%ﬁ;, &RPW““E%L?&%W&MW-?i ne ATCC
No. tF;TdA- 405,  prodivet b ﬂﬁﬂ@bﬂclﬁhﬁa dellline ATCC N PTABE)S; #ddhe ab.ﬂ:cmfam%hml

anti body can i zed. of her aspect, the invention features

monocl onal angmﬁggg?p “%qﬂygﬁerﬁjgpﬂ%‘ff‘ﬁlTGAfT%rﬁTé%repf, t hat bind
specificaldy TR igveifiok Bio &aﬁ&&irﬂbnbéxummoaiegtmwekmékaméﬁ%ieﬁ%%@em oduced
by hybridoma cell |ine ATCC No. PTA-377, hybridoma cell 11 ne No.

PTA- 405, or himsteinisad by fhe manaelonet axtibody prodyced by hytridora celblinn ABEC Mopect |
the | nventi onpfRayNBriadHd&lIne RICLNEPTARN! bRt Qi 1 ATCROTs. 0! Ndi ng

fragments thereof, that bind to the sane protein”as the protein bound by

15 the nonocl B404&nThespenpciongqntibedyisyn bs/umagized. cel | |ine ATCC No.
PTA- 377, hybrfn%%efa@ﬁ%chgﬁégmﬂ%emms ﬁb-lc-{gn"aégnréi arﬁfbf)giég ok S04 u-ﬁ@'ﬁ%ngl I ne ATCC

No. PTA-404, erein nmeric anti I eSs | nc non- ari abl e

regi ons aHy hitsgmentsgheread;that bingsipecifically td 2 ¢hkDaprdteindtmuyd bynthe nsonodlonah Sti | |
anot her aspecy .. ' ' £ LES L bod; es, . anti gen-
20 bi ndi ng fr%&ﬁéﬁ&rbﬁg&%ﬁ%@ﬁﬁgﬁ%ﬁ%‘%foﬁt;ﬁg‘% Y 'ﬁﬁ’g‘aﬁﬂi % epitope
bound by t he ATOGN. Blia40avrihpbridonpareetl line ATEE Ny PTiAchmar cel | |ine hybri doma
Pybr i doma cel | || BYSFaRNGgspedt B i BRon fratmes e ronpetival wibeigsor

monocl onal - antipechbinding fragmets ersofhtharkindtol i@ pidicin 2Sthe PidRbountibgt bi nd
Kom (1) CoxpPeuenBinf b el bdhiriding cdhfronicto XS o ©
expr essi on orhybHaorhdiéelldine ATUC H6HTA-405) 6PRYbk85ma tdiMinetATC@Rb! PEA4b4 bl ock
cell proliferatiqn_ upon binding, by fhe anti body, and (v) the ability to

i nduce honot yiezein By chimenc apfihoniss nghude ponyhyman agable rrgions and humea constase | onal

anti body bi ndsgislp,qg‘iﬁgj,m&myavy@hgnggrotei n that is further 30 characterized
by (vi) the gbllity {o induce apoptosis in a cell upon binding by the
anti body, and (vi i stdlanetesaspert.she npention fpawes mnoglopsl eutibodies.ton antigene| |

limes cong stuiktng¥ragments thereof, that bind to the same epitope as the epitope bound by the
monoclonal antibody produced by hybridoma cell line hybridoma cell line ATCC No.
PTA-377, hybridoma cell line ATCC No. PTA-405, or hybridoma cell line ATCC No.
PTA-404.

The invention also features monoclonal antibodies, or antigen-binding fragments

25  thereof, that bind specifically to a protein characterized by (i) a2 molecular weight of 40
kDa, (ii) expression on the surface of fetal thymocyrtes, (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. The monoclonal antibody binds specifically to a protein that is further

30  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, B16, MC57,
WOP-3027, 293T, 143Btk, Jurkat, and Cos.
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E710. 2.3, RVA-S, CTLL, LB17.4, A20, WEH -231, PBKIO A2, C2.3, Bl16, MC57,
WOP- 3027, 293T, 143Btk, Jurkat, and Cos. -2 WO 01/07481 PCT/ US00/ 19589 The
i nvent i OXOPYPT4BEr features an antigen-bindi ng fragments.ACHHINRBIcI onal
anti bodi es described herein. The antigen binding fragnents can be | abel ed, -

e.g., Wth a dehegivadtion firtlepfeaturtben mmganbmam &hSReriteF it Béndcidgalhy br i doma

cell lines that produce the npnocl onal antlbodles descri bed herein. For
exanpl e, tWE“‘PQ‘i‘FéﬁF?"Bhedfl@aet*%rE? ap%@nwmqsef@me@ém beilgheledersovitha  PTA- 377,
hybri dome cgfebtable MbeATCC No. PTA-405, or hybridona cell line ATCC No.

PTA-404. The invention further features a substantially t|a1?‘ure protein

characterized byh¢ jnvention glsp &atwres thefiybrdamagell ligesdhet produps themepecleriabn on t he
surface sof aﬁeﬁcﬁhestdbseﬁeme&h Kor b*ah.m@memeﬁﬁa{ﬁﬁﬁepﬁe ?bﬁd%ﬁaa(i:‘élll linsur face of

adult thy (1v) the abl|lt}/ roliferation upon binding
by the ant |Péé2@Nde%B$-ﬁB'ééWmaﬁel hmATQG; NOhBTérlﬁp ;iof hyhridoma geltkine honot ypi ¢

aggregati or]q#@ lypy by the antibody described herein. The protein can

be further acterlzed by (vi) expression on a group of tunor cell |ines

consi sting of Eﬂd_iilv@ltien fuzthier featmeTa sybstaiially purep@iein vhesihct2izéd by 01 A2,

C2. 3, Bl6, .14 nd (V||) t he
ability ton? L‘H?éw 5‘(9:)?{% gggél (nggt%;res ! “‘S‘ﬁ%’% "611 %ﬁb@yﬁ%&egh@a@gdy

descri Hed rmpxessnm mnhmﬂwmceaﬁmmwxmhﬁes,(w)aﬂmammyftehhdceml substantial ly
pure protein that bi n cl.on nt.i bod ed b bri doma
et P ne LR S N L O A T

hybri doma Qxeinbtybicriggnégﬁﬁ‘n bpon BiidingM)/the Zflibddyedeseribedherein. The profeirpdanr es a
phar maceutical .co osi i-si.ng the ocl on anti bhod escri bed
herein andbﬁ?‘lm‘ﬁ? E@Qﬁﬁ\}l% xggrrggrggpp? °”°?‘H’é‘e§?%‘§‘ﬁ?‘?/gdﬁ furt her
fealt U(r]I es am@.ﬁ.@,deﬁMSdHL&QLBmﬂ?mwm}HhJPBIQl(HAS,uDZﬁCBlﬁ Mwos7, met hog ]
i ncl udes cqntactin C S e fromthe.s ect with one or nore of the
monoc!| dial VRHE? B%?dgggr dgé‘%q"i % g% ﬁ’é‘ié‘?snandafﬁ’d) %%Wlt%’@d'b‘ieﬁﬂ?m%s‘ﬂp 3 he

ant i body th]lﬁ&n%ﬁlmtﬁeadﬂB&{ﬂeME@Mﬁ i ndi cates the presence of a

tumor cell in the subject of tunor .cells include th
| ynphorma, T-cel B @emasp%?%@%}mmwymﬁﬁau sﬁB‘i‘“jﬂﬂ@Hﬁ protgjag %&%P%@ﬁ%ﬁ and

acut e T- celgonb@biut Htibody F8diced By hybsidbmaBell 18le XOrCTENb 'PRA-R 7L, hbtidomahe -
cell line ATCC No. PTA-405, or hybridoma cell line ATCC No. PTA-404.

20 The invention also features a pharmacenutical composition comprising the

monoclonal antibody described herein and a pharmaceutically acceptable carrier.

The invention further features a method for detecting a tumor cell in a subject. The

method includes contacting a cell sample from the subject with one or more of the

monoclonal antibodies described herein, and detecting binding of the antibody to the
25 sample, wherein binding indicates the presence of a tumor cell in the subject. Examples

of tumor cells include thymic lymphoma, T-cell tumor, a B-cell lymphoma, melanoma,

osteosarcoma, and acute T-cell leukemia. The tumor cell may also be in a patient. The

monoclonal antibodies used to detect tumors can be labelled.

The invention also features a method of inhibiting tumor cell proliferation. The

30 method includes contacting the tumor cell with a quantity of the monoclonal antibodies

described herein, sufficient to inhibit proliferation of the tumor cell.

In another embodiment, the invention features a method of inducing apoptosis in a cell.

The method includes contacting the cell with a quantity of one or more of the monoclonal
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nonocl onal anti bodi es used to detect tunors can be Iabélled. The i nvention

al so features a nethod of inhibiting tunor cell proliferati
met hod i nV@4¥878bnt acting the tunor cell with a.quantity O?E?ﬁ)ggmggl onal

antibodi es described herein, sufficient to inhibit proliferation of the
tunor cell. |antibodi¢shiescribedixgeinmsufficientite indovecapbptosis fnche ¢elle The celbdan e aof

I nduci ng apopt 0Si S..i |1 .. The net.hod i.ncl udes cont gct i the_cell with
" quant Lty o gt SeBieded o e O SRBRiGIR o Bomi Gpphin Faisl Hhesn 20 080
anti bodi es deagmphdisd] nitianems, oswbdatooina)indtabute Mebell ¢eukiinin! The Celiican bbim ied | . The

cell can be a _tunor cell selected fromthe group consisting of thymc
| ynphorma, T- &MY nor, a B-cell |ynphoma, nel anomm, osteosarconmm, and

acute T -cell | eukggiiriventidh@lse@htontpaksed € kit for'\tirhér@iaghbsid, thcliidif@.one ol Mbre
i nvention al so enconpasses.a kit fqr tumpr diagnosis, including_one or nore

of the nonocldikamenociopyantkodies describedherrin and instrugtions feritswiss. oHhe kitgan t s yse.
The kit can g thmer él¥Blectb®irbm ¥R B6iFShnkisiy Jf tSmi BHpheAR St &l N9 of

thymc | ynmphoma, T cell tunor, a B-cell |ynphoma, "nel anoma, osteosarcomns,
and acute T demer, pBusediymphomeemelanerma. iogrosaicoma, and peie X cell levkemria.cel |

targeting ageffe iwdhlittiliFinQides 3 ud® &1 %%&pga%éat PRank ?‘E%Je | LPgd! €s

descri bed herein, which can be conjugate noil ety ver the

moi ety tol0a troensclopaljantibodies descrbeddferam ivdiidheoan beycdningated trt 4 mpigtyto delivent s,

cyt ot oxi ns, | L - . o8 o it e

I nvention is ‘Qyﬁgﬁ%s‘é‘f‘&?&f’@? ’Fa&/@i?%égr@%gsr ﬁﬁ%&gﬁ&%ﬁg{’%ﬁ% c&“’?‘u mor cel |

in a manmal . cJivkinestohregortergramges adni ni stering to the manmal 15 the
targeting agent descpribe erein.tinked.to the i ety an J ow ng
sufficient tine fg\fm{hﬁree"f é’?‘é% %%{:} S ORRT oPds7’@5‘8&8?%8%%%&“%&?’!“%& ein the
antibody in trwsdety 2o guirion celbig@ntamrhal Tt hethddiaclhdszadminétdring td1he efayhmal

sel ectivel.y | ivering th i A e tunor, cell .jn.the_. nanmmal .

Exanpl eselgf gﬁ‘? Berae %ﬁ‘lﬁ‘ﬁifgl]gg‘ﬁﬁx?lﬂﬁﬂffe%éﬁi}tﬁt’g?le%ﬁ“{ﬂﬂ(ﬂ‘i‘?%ﬁuf%%}?m&{ and
rﬁporterk gr oummrgaﬁnggdgentitﬂmgﬁﬂ:emﬁdmélmﬁ/heﬁmqmmh ; 'Bﬁcﬁlsinglerfat&ﬁ% agénti sol ati ng
the 40 kDa protein escri erein, The method includes contacting a
sanpl e cont iM% Wﬁ&“?ﬂrﬁflgﬁﬁr%ytsﬂec Vﬁb’%mmm%t‘? E‘S&f’%‘é’calégbtp? bed
herein for a dhdnifial ABRarkilekT neoidtidh iricRids astithrhbiCdgmt, clyRtoxfR AJtdkidel@nfior mat i on

of nonocl onal anti body/ protein conpl exes, renoving one or nore
reporter groups.

20 The invention further encompasses a method of isolating the 40 kDa protein
described herein. The method includes contacting a sample containing the protein with
the monoclonal antibodies described herein for a time and under conditions sufficient to
enable the formation of monoclonal antibody/protein complexes, removing one or more
of the complexes, if any, from the sample and removing the protein from the complex,

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 into 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 restriction fragment.



of the conplexes, if any, fromthe sanple and renoving the protein fromthe
conplex, 25 thereby isolating the protein. An "isolated nucleic acid
sequenceiva @smoadsucl ei ¢ aci d sequence that is substanti al| PCTAUSEEI9599 t he
genes that flank the nucleic acid sequence in the genone of the organismin
whi ch ¢ nat ur al hy ;G604 far TRidcERBibALe 1A, Sbfid RohbHEFiAL G BRERAAN!

nucl eic acid sequence 1ncorporated 1nto vector, I nto an autononously
repl i cat i ngbgtivddch dbepnotyécognize and bid to other mélecuips inasampla, ¢ige B biadagiadl sequence.

of a prokaryot L .eukar yot. .| e rate nol ecul e such as
a cDNA, a ggﬂ%ﬁ ’%@@é‘éﬁ%ﬂn ,“?"é“‘#‘%%‘ghé’%t“&'ggag%c@d%ﬁ pol ynerase chain
reacti on (PCR), '@onservative'ramito auid substijmiems are substiDtions/ i whish oR€ahio8@cd 19589

An antibpdy that."specifically binds". to. rotein ks one.that. hinds to a
ot ot 61 . S b oo isfeRed i Anorler S0 e ibifbe RRAMES St P conll Fpadlil” |
sanpl e, e. gof anfind heill egidaes having sipliler siddvhaiins have beenl definédnialthechets Thee pr ot ei n, -

e.g., the 4Q kDa projein. "Conservati.ye" am no acid substitutiqns are
Subst i LUt oREnpet iR IRV DAY HA el U JSEIG <SP O 1 Aot her
ami no aci d a&dic gide chbisi(8.g., aspartiohdia,ghitirie aciy uiichargbdpolhd side chaihs @(E.,N0 aci d
resi dues having sim|lar side, chai,ns have been,  defined in tpe .grt .. These
fam|ies i n8lVeile aSRRTBRNCEINGWINS; SeFng, fupquing; REPSRAySieing), neppolar side ¢hains

ar gl ni ngg h(e?é.,'éﬂdﬂﬁﬂ%valin&ﬁénﬂhﬁ, iSol6lRineblite, fRnglalanias Mibthiokine Eyptoplah))t ami ¢
acid), uncharged polar. side chains (e.g., .glycine, asparagine,, glutam ne,
serine, t hr berbraeched 5ide hains (c-gy threoning, valing isgisneipe) apdaropgiis side "%6‘“?9. g.,

al ani ne, vald Nyrokifkl Ghetialdnie] gybiéﬂlhﬁn, hiRidink)) nyRi6 6Y4 Ahd ioPSminBRERS ONi ne, -
trypt ophan), - beta-branched side chains (e.g.,. threonine, valine,

i sol euci ne) cahe vaediraenizee apyether members of the gamily ipacopsspvatiphwhstituionni ne,

trypt ophan, vhi St o Pt ;A : ' | KbSein fo3BfeP@ aused to
repl ace anyTE% %@gﬁg%?rﬂg@éﬁf -thé@mt%lgn%rﬁxﬁgggﬁg%@g%?ﬁv}g&éubst itution. The
terms " pbl yphapt ofdeningasid segiduesand protein' are used interchangeably herein
torefer to a 13 ehall 0f -an i ' ' - hi, Bdi Q9
fragnent” of an Ig%t%g%yﬂﬁ% or@?@ga%ﬁbﬁﬁﬁﬁgagp?‘hgﬁogyﬁlgggabl e of

bi ndi ng t o capadlpiof bipdingte anepitepeionen antigen, e,g..tthexd MkDaqmateis bm@ﬂhyﬂtsdﬁhd by the
full antib 'Old,f’An "epitope" is a particular region of an antigen, e.g., a
protein to Wie an 20 ant i body binds and which is capable of eliciting an
| Mune r esponse. An "epitope" is a particular region of an antigen, e.g., 2 protein to which an 3

[4

20 antibody binds and which is capable of eliciting an immune response.

A "substantially pure" 40 kDa protein is a 40 kDa protein that is at least 60%, by
weight, free from the proteins and naturally-occurring orgariic molecules with which it is
naturally associated. Preferably, the preparation is at least 75%, more preferably at least .
90%, and most preferably at least 99%, by weight 40 kDa protein. A substantially pure

25 40 kDa protein can be obtained, for example, by affinity chromatography using antibodies
or monoclonal 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.



A "substantially pure” 40 kDa protein is a 40 kDa protein that is at |east
60% by weight, free fromthe proteins and naturally-occurrin or(lgjani C
nmol ecul es WPtOAOM#ch. it is naturally associated. Preferabl yFchlﬁ@‘" 9589
preparation is at |least 75% nore preferably at |east 90% and nost

preferably at |eas{ "@§8fer Biouyeis 8 RioletDle bPoniioRh®ihit hab\a SHIAaPH chathicyl Pure 25

40 kDa protein can be obtained, for exanple, by affinity chromatography

usi ng ant i bodfhBECteRFtc eS| WREFsCERRe; omseance namate actviy <lestron desiy. oby
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testing of the present_inventjion, suitable nethods and naterials are

descri bed bel Qg mventonfepfpres aptibgdies thatrecogpizs a AP kDa progrir whish fssxpressed gn and
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i nvention features antibodies that recognize a 40 L protein which Is
expressed on therepentically te teat tumor sellsiby deamsslvesor threughstheir deliverytefipn attached
proliferati on‘mg{u%ﬁoy ¢cells and induce 15 apoptosis of tunmor cells to
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di agnosti cal | y (e Qfher feairesand pdvantagesiof therineestiorewill bempbirgntdiom thel | s), or can
be used iohertﬁi?xﬁ’*iﬂ%ﬁ%!eﬁdgﬁﬁgﬁ&?]én&%mﬁxe%faﬂﬁ by thensel ves or through

0 che

their delivery n atta

Brief Description of the Drawing

Figs. 1A-D are four flow cytometric graphs showing the expression of the 40 kDa
protein on E710.2.3 (Fig. 1A), A20 (Fig. 1B), Jurkat (Fig. 1C), and RF33.70 (Fig. 1D) as
detected by DMF10.62.3.

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



antitunor agent. OQther features and advantages of the invention will be
apparent fromthe 20 follow ng detailed description, and fromthe cl ai ns.
Bri ef Deworoifot48dn of the Drawing Figs. 1A-D are four, fl oWwEl/USHEISE: gr aphs
showi ng the expression of the 40 kDa protein on E710.2.3 (Fig. 1A), A20 -

o, 1) MO )y A 4 B PR BT
expressi on bMFI06230 kDa protein on Day 14 fetal thymus (Fig. 2A), total .
Tt T S o 8 e G St 1, 1L,
cytonetri c gbmhaoﬁ bf:mmg 3 dells Big mas,sRMA-mlfellls (Rig.4B) okm3p2mns Fig 3

unsti mul cells (Fi 3A t t T |
30 at 2 %F)s]fn(é %’E‘} Yg@{bp&y]?]@@?&G%él S at(48ghour?s (I%ngI.VSC)e, e
ﬁCt i vaE Ed T gEI) ImgsaSA-IZrehghwﬁolv(@t@netﬁcng;lﬂﬁ@hdMﬁgs the inénbﬁbwdf/aﬁopzailsliﬁ at 24
ours ig tivated splenic t -

PCT/ US00/ 19%%1@2%1%?@%“(‘?4‘&“*‘ I*?f“‘éﬂﬁgé(@ﬁ 9%?2%13’;9}‘%@&%/5 8&5’% gt 72 hours
(Fig. 3G apmied 825 est 2hours@plSB)0 P pg/ml bf DMF16.62. @f&raqlohﬁr(p%scﬁe gr aphs

show ng the inhi b| t I on of dgont aneous 8’ roliferati 3 cells

(Fig. 4A), Femstes Ig@fors hopsdFig §y), &3 netmb DMEJ 0623 far | hquy (Fig.SELAP pefml t ne -
monocl ofal ﬁmgbeﬂy fmo&g(ﬁ& 5), 13 f9m1 ﬁlemho . @f&ls%u;sl(ﬁg S, BARbeEd C Or aphs

show ng the 1 nduction of optosis in .3 cells tréated wth 1 gg/m
of DWF10. 62g@ foud hqurh@ig: SEﬁuagdngmhboqheq(EwﬁD of DM 10.62.3 for 2 hours
(Fig. 5B),1 g/m of DW 10.62.3 for 3 hours (Fig. 5C, Hanster 1gG for 3
hours (Fig. 5D), 15 gg/m DwW O. 62 3 f 1 hour (Fig. 5E), 15 pg/m 10
DVF10. 62.3 for 2 hours (Fig. 5F) Detale 10.62.3 for 3 hours (Fig.

5G), Hamster | ogfgehREendi¥Oition fédnires anﬁbadlesaag R6ncRIUnhIaEb&Ses| thatd - 51)

Detail ed Description Theﬂ&r esent i nvention Teatures antjbodies

monocl onal satifiealiyibind to ¢ A& KDa proksin- fﬂ@éﬂkpamnwt@velweﬂwfaﬁ%w% The 40
kDa pr 0;:?' Nexd fes@d Bﬁx%n&fbhyﬁegro?mr BéIR R Aing kByRié IR, PRelPruMf,i ety of -

types of tunor I's including thymc | ynphoma,” T-cell tunor,
B—cell lymphoma melanoma, osteosarcoma and acute T-cell leukemia and in a variety

of different species including humans, monkeys, and mice. The antibodies show no
reactivity with normal adult hemopoietic cells. Upon binding of an antibody of the
invention to a cell that expresses the 40 kDa protein, the cell stops proliferating and

20 undergoes apoptosis. The 40 kDa protein is a novel death inducing protein based on the
observation that that when monoclonal antibodies bind to this protein on a cell, the cells
undergo apoptosis.

Three hybridoma cell lines that produce monoclonal antibodies that specifically
bind to the 40 kDa protein have been deposited with the ATCC under Accession No.

25 - PTA-377 (DMF10.62.3), Accession No. PTA-405 (DMF10.167.4), or Accession No.
PTA-404 (DMF10.34.36). '

The antibodies described herein have a variety of uses. The antibodies can be
used in in vitro diagnostic assays to determine the presence of malignant cells in
mammalian, e.g., human, tissues. The antibodies can also be used to localize tamors in

30 vivo 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.
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a B-cell |ynmphoma, nelanoma, osteosarcoma, and acute T-cell |eukem a and I n
a variety of different species including humans, nonkeys, and mce.

anti bodi eV@RYW48b reactivity w th normal adult. henopoieti ’(’:C'E/é’ﬁfuélﬁﬁpon

bi ndi ng of an antibody of the invention to a cell that expresses the 40
kDa protein, the cell stops proli fvirids 6fMakity ABtibodser goes apopt osis. The
40 kDa prote| n is a _novel death inducing protei.n based_on the observatlon
that that when noﬁé»@bem%ﬁmalmm%alpb@mdpﬁac% apq, jmmypolqeisally agtivg perions of; e

cel I's  under gg.fig dﬂbﬂﬁin%nol&ﬂfe@%fh‘ﬂiﬂésdﬁﬁﬁ%ﬁ&hﬂ of infiRifiog16kHlin RAGNIUIES

nmonocl onal anti bodies that specifical Ié§ nd to the 40 kDa protein have

been deposi teaclmetﬁagnmtsAfr@@namses@E kang &' (ak); portionspwhich gan spegificallys2. 3) |

Accessi on ¢No. 1&@?
(DVF10. 34 536)b e ant (50 gf%m %eﬁnher el n %avteré\%nvgﬁ%?mgfmﬁsags The
ant i bodi es camzstme sugh aspepsin, 'ﬁhq/tem mom%nmlb@dmmcb@lmmﬂm ne the

Bt bod s cAnmppabl s bR BRIy mitchics tFBn/oh B peolBr | g

to a subject aranugnlbmdmgmbaﬂaﬂdyfmmmgm}eapmﬁmmhpit@ebﬁbel ed with a

reporter grou ant i s al hera a

it on, %t neBhaAps SR et A fod el BBoly BRpRRl ful BPenl bolnsa, "
anti tumrloagemgleblﬂdlmmﬂytﬂbﬂﬂﬁpmﬁtdﬁﬁﬂbliﬁSﬁéalﬁcmyhndks of Maki ng

Anti bodi es Anti bodi es are imunogl obulin nolecules and i mmnol ogi cal |y
active portions of immunoglobulin myl ecul Exanpl es of fragnments of

i mmunogl obul i n nol ecul es include fr F’sﬁgf an anti body, e.g., F(ab) and
F(ab') 2 portions, Palyclohal@aadimepetinhi anabdx;tes&ghnstdhd@ I{Dmprdlﬁmlcﬁnb@raimebyl

Fragnments can_be g by. treating,the ti body with an me such as
bepai " The: ERTERGCR Sttt G ) Mpty drab BontraT ot gD wEBAos: ¢ 1 on
refers to a pmmhagmmprqfamam which Yoritathesuiteble iminopent Birurmogéns ifddeles peci es

of an antlgen di ng . sjte.cap e, of i n rtjcul ar
cpi tope 0P 5 CPEMbEEEEOB PR e ROl DA MAR by LBO AT o

thus typi cal IwEgHI-3p1, aleam:} cmsnsh@ MCSTWQP-3017, 263, 183Btk] JagkaRlopCBE,N t O

which it specif | cal ly binds. |nmunization  Pql ycI onal and nonocl onal

anti bodi es agdlishhave pkbesn shaym tgexpress thenayekA0 kDa neosginy),
Alternatively, the immunogen can be the purified or isolated 40 kDa protein itself. For .

example, the monoclonal antibody produced by the hybridoma cell line deposited as

20 ATCC No. PTA-377, PTA-405, or PTA-404 can be used to isolate the protein from a cell
which produces the protein, e.g., E710.2.3, RMA-S, CTLL, LB17.4, A20, WEHI-231,
PBK101A2, C2.3, B16, MC57, WOP-3027, 293T, 143Btk, Jurkat, or Cos, using affinity
chromatography, immunoprecipitation or other techniques which are well known in the
art.

25 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



I mmuni zing a suitable subject (e.g., a rabbit, goat, nouse or other manmal)
with an i mrunogeni c preparation which contains a suitable inmunogen.

| mmunogwo0i/01é8lude 15 cells such as cells from i nmmort al PEEAS8¥1958% i nes
E710.2.3, RWVA-S, CTLL, LB 17.4, A20, WEH -231, PBK101A2, C2.3, Bl16, MC57,
WOP- 3027, 233 t&ﬂ%@“‘mb@'ﬁ féd’usﬁéc&ﬁﬁercla}f@bﬁhaﬁé%% ﬁdnllan shown to
express the n0\§ Al ternatlvely, the inmnogen can be the
purified oKW@G#RQﬂ%dVMDO gﬁ‘@@D‘PZ}eﬂﬁ) For exanple, the m)nocl onal

ant i body produc Efh -
PTA-377. PTA- 40%%}%&3%-{4%‘;4}{ aE%HEEegusé 0 'S0 fm'te t °ﬁ%’r"%tgs§|§ rom a cell

whi ch prod mmgn,tdneecpmbmﬂy expregped 4(E1¥Q0Pr2t681) apdvthe @m@imon regimen will A20,
VEH! - 23 PBK kat, or
Cos. st SEHp e el oL onlft it il e 387 B o Bty ol

techm gues suB)ecthTaeﬂxamlahuhmmesponsdmtheauMect,zlﬁnﬁhmn@gcmchnbh es raised in -
t he subject t hen..be s e 1 f.1 nt.i les bind to
fetal thy 9’91 §"3£ 1“&”?1% v d'glr‘lﬁsolf‘rgundg nlt%ﬁormc ‘f‘gle%ag{‘fg q anti bodi es
can be fur uﬂnmnnaatmmﬁedxbjatwnbammmgdmdeschbeﬂ atbeveamduceFmpolwlmpl e, these
ant i bodi es be assaygd t e.if they i.nhi bit ceI roliferation
of cells t8“%?9}5Wﬁqﬁ%yﬁﬁaﬂﬁbo%yﬁgeﬁ&tﬂﬁH%Wﬁgéug&gF@bboﬁrfl?fﬂ %% |'s; and/or
i nduce 19pORR Yy Standaré fkchifiqded suthl ayri ELISANRing lah ifimolSilizedabtigen)&4. a6l 80 t 0
identify an_anti hody with the desired characteristics are described

herei n. Fo@é?&’r‘iﬂ!‘é"s"’f“?‘t’éhﬁ‘ﬁm ity of an antibody to induce cell death upon

. 8.. WO 01/ 0748bHRfrhetdsS8iQf #8358 PantiBbdish a3 ginst ®he?t04al prétaif lﬁm&%snaged using .
commercially available kits fromR& (M nneapol]s, % A Phar mi ngen ( San
o8

Di ego, CA) ‘ransgenigpige wichexpress hysn FgeHnqeiobin gen?ﬂr!éeep& A HE n, tunor

cel | expreghiRatidd WO RY00064, 'Kucﬁb‘ilaﬁﬁi?& abpo@@mmea@aepwmmwﬂ okDenuefgot ein) -
and the inmmuni zation regine pend upon.the subject to be

i nmuni 28d, et alsPGquhhea@éYggﬂoam) t%e%ay ymgRmaogpclppal antibodiesean To

enhance angyl 54’58 $RER%N ﬁmgmsa'ahﬂﬁﬁue@eﬁcieme%ma@aaeae admi ni ster ed
wi th an adj uvant, such as Freund™s conplete or inconplete adjuvant.

| nuni zat | engraftedavith hymaa entiliodyrproduei gretisees (4B shymapdgnamayey i nduces a
pol ycl onal cexﬁp;ééégg%gxrm&awmm%mﬂm ijofigh rioBle fifiGe, iofTTUNI zed subj ect’

can be nonito standard techniques such as an ELI SA usi ng
an i nmobi | hematopaieticgtem cells)g Suck rngtho;t; include raising antibodies in SCID-hu mice (see

20 Duchosal et al. PCT publication WO 93/05796; U.S. Patent Number 5,411,749; or
McCune et al. (1988) Science 241:1632-1639)) or Rag-1/Rag-2 deficient mice. Human -

antibody-immune deficient mice are also commercially available. For example, Rag-2

deficient mice are available from Taconic Farms (Germantown, NY).

Hybridomas

25 Monoclonal antibodies can be generated by immunizing a subject with an immunogen.
At the appropriate time after immunization, e.g., when the antibody titers are ata
sufficiently high level, antibody producing cells can be harvested from an immunized
animal and used to prepare monoclonal antibodies using standard techniques. For
example, the antibody producing cells can be fused by standard somatic cell fusion

30 procedures with immortalizing cells such as myeloma cells to yield hybridoma cells.
Such techniques are well known in the art, and include, for example, the hybridoma
technique as originally developed by Kohler and Milstein, (1975) Nature, 256: 495-497),



kDa protein described herein. O her nethods of raising antibodi es agai nst
the 40 kDa protein include using transgenic m ce which express human

i munogl obWR Y& (see,, e.g., Wod et al. PCT publication Ped/EIPRYEde,
Kucher | apati et al. PCT pubtication WD 91/10741; or Lonberg 15 et al. PCT
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e.g., V\,henth nt.' t] S.are . sufficiently high evI, ntibody

produci ng ceI ?b"%%ﬂ%%t gﬁeﬁp}’aﬁﬁ“gﬁl a5 FAR BRI ‘ﬁﬁ nﬁ“é

pr tepgrg mOghﬂmHMagchﬂnqcbsdeEdB:MQt}fgtagu(m{dg Ei Bsycllaemg?mof@ﬁ lplaﬁfﬁaf npl e BE) he

anti oypro#lﬁplln 2@e ¢ fused by standard somatic ce usi on
iortingiva 67 By

procedures w tells such as nyeloma cells to yield

hybri doma cells. omeeanlmmgamdﬂedlbmkmwdy whfcbepeefﬂcan sitaﬁleud&
for exanple, gipli::l‘;D rLdoma t echni que as or.i gi nal devel ope Kohl er and
M | stein, piginare gefgcted hyssereening the !;ylmomyce%we iumrams@wfg%sg t he

human B cell SARpied ent r@cimlauﬁxﬁ%aéémt écu?éany b&&?@&éx&um&ﬂ%d%&ﬂ;way’

4: 72), and the EBV- htybrl donma technlg produce human nonocl onal
ant i bodi e¥® ( J¥Pleingpr by testng theaatibodigs 3 ?séﬂ%ﬁd Wﬁq todidteaming fdhegmtibediesTher apy,

Alan R LTSS, v the dofired Cartiidrisidd)€ o, bRGBINRY RitkiPLanofitiaiag monoc! onal

ant i body hybrldonas is well known. Monocl on ant es can al so be nade
by havesti ng Hiridemeapelis thatpeadues @grpch)nal aptibpdiesdht tastpopitive in the soeeningnsgeni ¢

T'Ce eXPr ess| iyl ERAb RO |chlﬂxr&?iﬂ%§mﬁf&ﬂ%m¥ﬁiﬁrﬁ%n5@\égnéﬁ?&g ahd'RYR! Z€d
with the 40 kDa protein. The sg enocytes ca
time sufficient to allow the hybridoma cells to secrete the monoclonal antibodies into the

20  culture medium, to thereby produce whole antibodies. Tissue culture techniques and
| culture media suitable for hybridoma cells are generally described in the art (see, e.g., R.
H. Kenneth, in Monoclonal Antibodies: A New Dimehsion In Biological Analyses,
Plenum Publishing Corp., New York, New York (1980). Conditioned hybridoma culture
supernatant containing the antibody can then be collected.

25 Recombinant Combinatorial Antibody Libraries

Monoclonal antibodies can be engineered by constructing a recombinant
combinatorial immunoglobulin library and screening the library with the 40 kDa protein.
Kits for generating and screening phage display libraries 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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imortalized through fusion with human nyel omas or through transformation
with Epstein-Barr virus (EBV). These hybri donmas can be nmade using hunman B
cel | - or vEBY1/0@8hybri doma techni ques described in the art REEES0089%89 Boyl e
et al., European Patent Publication No. O 614 984). Hybridoma cells .
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Kenneth, in Mnoclonal Antibodies: A New Dinension In Biological Analyses,

Pl enum Publ i shing Corp., Ne iYor.k W Yo; A%go%o Condi ti oned hybri doma
culture supernatant. cont ai m—%‘-‘éﬁ%&hen be coll ected. 25
Reconbinpant Oorrnemmaﬂonﬂﬁﬂabﬁnbﬂxeh,l shclsaswhmanb/hnbhlm&ded amihobmsilcms can be
engi neer ed constructi.n econbi conb | al | obul in
library and‘%&’ t°t'ﬂ§‘%f"f'°ot§'%ﬁe§pW? %ﬁ %tL%mbﬂEm% for

gener at i ng aifisbdfes boilded §n iﬂhaﬁﬁladlsﬂjjém’oﬂdEMearﬁoaSe:@f&sxmmuﬁiahy avail abl e

(e.g., the Phannacia Recopbi nant  Ph e Ant i bod Cat.al og No.

7 $400- 01 nidy BHes S vast BTRTREIE N TorgAp oK AT BERPLY WPEE Cot al og No.
240612) . Brdegbdstas f&élgnaﬂammdaunelrésbﬁxﬁémayse §éifeﬁ%ﬂ6ﬁlth‘e(pahdﬁn¢)hé y and isolate
phages that express_an antibody that specifically -10 WD Ql@wg &1

PCT/ USJG/ 198m9achitp minimizg of ¢lgminge ﬂ?ia‘“ﬁ?‘@?é‘?aﬁ“mﬂhmd” priuce ehimer 8% ment, the
primary scraegviivss, &f., &B&dy'nhd)écﬁfeh’tﬂamﬁﬁﬁ%rﬁ)ﬁl}ﬂﬂﬁh BgmMi ValtiaBIS rdgfgRo i | | zed 40
kDa protein. Follow n screenin t he dlrgtgwg/%phage | |soI ted and the

nucl ei c ac@ﬂdeh‘éfbﬁi‘i‘?gs 0t Frgione [Such aibedis PHOPRIPURS SRSFIDAILY o130 ¢ he
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expression vectors by well known reconbi nant. DNA
humans, and therefore more likely to be tolerated by the patient.

20 Chimeric monoclonal antibodies can be produced by recombinant DNA
techniques known in the art. For example, a gene encoding the constant region of a non-
human antibody molecule is substituted with a gene encoding a human constant region
(see Robinson et al., PCT Patent Phblication PCT/US86/02269; Akira, et al., European
Patent Application 184,187; or Taniguchi, M., European Patent Application 171,496).

25 A chimeric antibody can be further "humanized" by replacing portions of the variable
region not involved in antigen binding with equivalent portions from human variable
regions. General reviews of "humanized" chimeric antibodies are provided by Morrison,
S. L. (1985) Science, 229:1202-1207 and by Oi et al. (1986) BioTechniques, 4:214. Such
methods include isolating, manipulating, and expressing the nucleic acid sequences that

30 encode ail or part of an immunoglobulin variable region from at least one of a 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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encode all or part of an immunoglobulin variable region fromat |east one

of a heavy or light chain. The c%%gfg}ag@eﬁtpe humani zed chineric
en be C

anti body, or fragment thereof can oned into an _appropriate

expr essi on vect or . [NQRFeSe inyentin eAeAIRAGSes new anijtnmay atibutiespad AnyJEMEgs g9

ant i bodi es Cafer@F cdhiafiinpithé %@iniBHﬂQ J?Xhe(aﬁxﬁmye%%@#dbt ¥(af %{Wl ng
region (CDR) substitution (see U S’ Patent 225°539; Joneés. e (1986)
Nat ure 321: 55Pagmests. Such fragments can be produced from tﬁe antibody using techniques well

20  established in the art (see, e.g., Rousseaux et al., in Methods Enzymol., 121:663-69
Academic Press, (1986)). For example, the F(ab'); fragments can be produced by pepsin

. digestion of the antibody molecule, and the Fab fragments can be generated by reducing
the disulphide bridges of the F(ab'), fragments.

Utility of Antibodies
25 The antibodies described herein have a variety of uses. The antibodies can be

used in vitro for diagnostic purposes to determine the presence of malignant cells in
human tissues. The method involves examining a tissue sample for the presence of the 40
kDa protein. For example; the ﬁssue sample can be contacted with the monoclonal
antibody produced by the hybridoma cell line ATCC NO: PTA-377, ATCC No. PTA-

30 405, or ATCC No. PTA-404, and the ability of the antibody to specifically bind to the
cells in the tissue sample is determined. Binding indicates the presence of a tumor cell.

Alternatively, the antibody can also be used to screen blood samples for released antigen.
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Ver hoeyan et al. (1988) Science 239:1534; and Bei dl er et al. (1988) J.

| mmunol .  141: 4053-4060). 5 Epitope inprinting can also be used to
producewo 0ITH8IN" anti body pol ypeptide diner that retai RETUSVRISAYi ng
specificity of the hanster antibodies specific for the 40 kDa protein -
produced by t heriydatibstieiRanlfRse dseditodscakreGumior in PilAbP ddminidleriag oa PTA- 405,
or ATCC No. PTA-404. Briefly, ene .encqQdi ng a.-nqn- hupan vari abl e regi on
(VH) with Syt igolgedien gdxﬁ‘giﬁmﬁ@?ﬁ“%@‘%ﬁfﬁ&??ﬁhg%ﬁﬁww?egi on (CHI),
is 10 expr gRaf Which ghves & Bdtbctablkignal. eXlie ®Bund dntibcics BRGRen defictlysigg human VXCX
genes. Phage " di spl.ayi ng anti body fragnents are then sgéheened for binding
to the 40 Reempsemtigaphy, espissien RIoFERR, oxzadiopnciratscanning. Jlhe ghrthpdican

expr essson At @ daPinaHitiGat with rdspech &/ thoOsxkeatlof the 8iSeasdi@idts are i nfected
with a %haggaﬁeg{br argf/5 of hulrrrlanqﬂVHCI—ll lééesfr,les and the library is subject to
rounds of wpwwhﬂlge&\lntrﬁpmﬁg@ﬁa%at ed tubes. See Hoogenboomet 15 al.
PCT publ | cati onyyQuBRl AR akd navethériReic R AGRBY Thd Ao BfboGel can'tgent i on
enconpasses new antitunor antibodies and any fragments thereof contai ning
t he act i veudzidnalireat tumwgs, because spéeifichindingnfihe antibodyde thesmmorel) pauses theynd Fv
fragments. ch fra produced fromthe antibody using

t echni quesc?ittf’lsmgtgmgg%%%%iagﬁg)d&q?n the art (see, e.g., Rousseaux et al., in
Met hod30 Enzy nol The ahfiodis Sarbdlso WeometbtherapeRtically, e.¢..|:338p4ting Agents; sedeliver, t he

F(ab')2 fragpgents can rodu A i n i | I body
nol ecul e, &F L"'f'?fe“gﬁﬁﬁmﬁﬁeaﬁ%ﬁt ggg’aalr?\%be gfzaﬁ'ér?tsé g@ﬁ%@ﬂeﬁ%@%ﬁgﬁ d?%é’

di sul phi detdxirisCg@sunologichl@edpbmss njcduktorsy erezginss, and iadliotsytopds. Ant i bodi es 25 The
anti bodi es described herein have a variety of uses. The antibodi es can be
used in vitro for diagnostic pur W&gﬁabieciagﬁg erm ne the presence of

mal i gnant cells in human tissues: d invol ves examning a tissue
sanpl e for the Themebaiiesdiat teact with thi4%kDa proteinan bowsed diagndsticallylwg.t i ssue

sanpl e can _be contacted w th I . N . t he

b | adna tterset B ey g by R0, BRRkqn Bl e BG alindhe' 0

PTA- 404, . aastitobetoaidetectable ddbel HExamples biddttectable dabels irfclusdg Vhrjousiengymies, t he cel | s
In the tissue,sanple is determne Bi..ndj |0k . of a
tunor cel | PrOStRPYCETRUES; @’é’ﬁ?‘feng 8&3%%’#‘815‘3%‘%%# aékﬁé@)ﬁ%@ﬁr&i%%eﬁ%rﬁéﬁhgsgn bl ood
sanpl es f oglestinaiehsedabls] labglfor MR, and radioactive materials. Examples of suitable '

enzymes include horseradish peroxidase, alkaline phosphatase, 3-galactosidase, or

20 acetylcholinesterase; examples of suitable prosthetic group complexes include
streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include
umbelliferone, fluorescein, fluorescein isothiocyanate, rhoda_mine, dichlorotriazinylamine
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material
includes luminol; examples of bioluminescent materials include luciferase, luciferin, and

25  aequorin, and examples of suitable radioactive material include 1251, 1311, 35 or *H.

Antibodies as Targeting Ag_ents

The antibodies and antibody fragments described herein can be conjugated to 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, radionuclides, 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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WO 01/07481 PCT/ US00/ 19589 The anti bodies can also be used to |localize a
tunor in vivo by admnistering to a subject an isolated anti body of the
present i nW@rPMo\é‘lem,i ch.is labeled with a reporter group w &89,
detectabl e signal. The bound:antibodies are then detected using external
sci nti gr aphy, to @ifect $hedioitH1® the dhor.in Bmdnd dicirefefaBR mdodonMMl Bitibodis, el tah0od can
5 be used to stage cancer _in_a_ patient with respect to the extent of the
di sease and tigm moepo ?ﬁhﬂ@?"q‘%response to therapy. The antibodies al so
have therapeutic amglahsiidy esFbe st 1d'hdniidty, RO tRStoRM either by iRk dfind I eat
tunors, because specific binding of the antibody to the tunor cell causes
the cell to meistyasd gheantibody baing sprededbyp fused gene whish snrodesadiybsd seteim| so be
used t her apeut, mBans : ' gfpbpii baar L unor
agents to%{)hgmt’_lﬁﬁjéér’?.rb%uch gﬁ?ﬁ%ﬁﬁ’ le'g'c”ae‘?:ts ingletﬁg?@e?t%arrhgi%%?g%de%t iC
drugs, toxi remide bendnwhishistised todeip sepgeatalyprofiuned antibody andthe moiet

r adi oi sot ope ﬁﬁfc,,qﬁ LPhed; Fé;‘nﬁ ' ' . W\ 40 kDa
protein can Eléhel?gné ia%;c‘rﬁi(];stlceﬂ§ Y, sﬁg&&{ﬁ%&%ﬁ}%gﬁeg%@gé tem%:‘retekgle:r?%e of a
tunor in a sunoue cellband stirnelates the imuieasils totkill g tmorzoupl i ng the anti body
to a detectable | abel. Exanples of detectable |abels include various
enzynes, prosthetic groups, fluorescens terials, lum nescent materials,
bi ol um nescent materials, electron de bel s, labels for MR, and

radi oact i Me mat er {UseR toRinamqlecudes drclusla peptide ¢oximsn which srei significamthytytgediadi sh

per oxi dase, | S - GO ' o

acetyl chol i nZ"g‘{%P zgésl g?t%g%gf%&i%@' %‘mslﬁ?% %ﬁ%ﬁﬁgpﬁggﬁ%ﬁétg&gsr’ (I)nuef)abc(’:lb%ddfrg&tg

i ncl ude st r dpthibitiocs and bétiviators) dhatldisrupitinayhatistactivityesnd iereby kilf tusor tedls) and
fluorescent nmt.eri.al s incl . el.liferon fluoresgein | uor.escein

i sot hi ocyanatr%‘,ilgar o%%ﬁ%eﬁe?sl&gﬁé‘ﬁlr%f% 15 it ]'nrﬁﬂ%gﬁ?‘in@gmf Pﬁtg? %@%’L‘F Rf’maﬁ'ngyl

chl ori de or phetatodic dishupten js aamolecude)plge anénzgme vk B@tekiae) thaveliapgésahe | Ncl udes
| um nol ; anpl es..of hiolum nescent teri.als include | uciferase,

| uci feri rﬁxaﬁlgﬂ%?h%&gﬁﬁlﬁfm ﬁ’ﬁt 1&(9@”:135@%@ ?Lﬁl"["&ﬂ1 g“?“ﬁ‘éﬁ %amw%t eri al
I ncl ude 1251, inclvded any e¥fettop thaBdduses Aedth tbatkumer el. Tar get i ng Agents The

anti bodi es and antibody fragnents described herein can be conjugated to a
noi ety and the an#‘#%@épt{drﬁﬁg%qﬁ§%ﬁgetnﬁm e rﬁ‘iﬁ"@?g‘“ﬂ’&g B e of a
tunor cel | whiheésb insEieds @e6%in bivet btAnddiRednb prevbnt kilf@sak a6t teirinph@fatgRfed

I ncl ude toxins, radionuclides,, or 38 chenot heragﬁutic agents which can be
used to kil PQIFB(e-geloReeveptkilling of cells nofbrgring the 4G kDa protein but having a

20  receptor for the unmodified toxin). Such modifications must be made in a manner that

preserves the cytotoxic function of the molecule. Potentially useful toxins include, but
are not limited to: diphtheria toxin, cholera toxin, ricin, 0-Shiga-like toxin (SLT-I, SLT-
I, SLT-1Iy), LT toxin, C3 toxin, Shiga toxin, pertussis toxin, tetanus toxin, Pseudomonas
exotoxin, alorin, saponin, modeccin, and gelanin. Other toxins include tumor necrosis

25  factor alpha (TNF-a) and lymphotoxin (LT). Another toxin which has antitumor activity
is calicheamicin gamma 1, a diyne-ene containing antitumor antibiotic with considerable
potency against tumors (Zein, N, et al., Science, 240:1198-201 (1988)).

As an example, diphtheria toxin can be conjugated to the antibodies described

herein. Diphtheria toxin, whose sequence is known, is described in detail in Murphy,

30 U.S. Patent No. 4,675,382, which is incorporated herein by reference. The natural

diphtheria toxin molecule secreted by Corynebacterium diphtheriae consists of several

functional domains that can be characterized, starting at the amino terminal end of the
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can be used to locate and size tunors expressing the 40 kDa protein. The
anti bodi es used -13 WO 01/07481 PCT/US00/ 19589 to direct the noiety to
t he t umwo onofasamans are preferably nonocl onal anti bodi es PCI/YS00/19589

humani zed nonocl onal anti bodi es. The anti body can be fused to the nviety,

encodeéhgytrg&@sé% geﬁe thvélll C%Jngﬁggag;ngﬁt?%m%ﬂel gfd rGg{]el nE'ggmil:ggﬂ%/“ebeepgby
means of cdhfamgen dcids Semsg Sprsa),mhmhpnqhdedetrmlpaat@ntdomdeggxerallaedﬁo_n am de.
bond, W.h' C%eilgmu E%B&%n{gﬂhﬂoiaﬁi‘és%g%%%gg) anti body and t_he moi ety.

The anti body desc erern can also be to anot her anti body t hat i s
speicfic for immune cells and stinulates the immune cells to kill the
tunor. Toxins 10 Usef ul tomlﬂMﬂEﬂ.ﬁMb&dﬁpeptlde toxins, which are

signifi gant |y Cﬂgaﬁsb@aﬁl\gﬁﬁ%‘) s u czinrgerh?ﬁ&hlhgﬁﬂﬂd %ﬁﬁﬁgg fl’ﬁmOf t oxi ns

I ncl ude “cyt ot oxi ns ers tors tivators) that
di srupt enzynmpound 1apmdumd§ty @imbsslhenﬁaﬁaseldigehe,apcmﬂebeid stvesacthe ligldi oacti ve

ol ecul es tbhﬁé y% c%ma%dlt eavr\ndtxMHynA%ﬁns ’}ggle Hlsdtﬁg :gl r?ggafgﬁcgor

portion. I'srupter 1s-a , an e
cyt oki ne, tphmucatxapagaelytahialaﬁcmpladhglmam affa mn-pe;itide smlentlsrmﬁ Fbs nor mal

function is_alter t oX S ef f ctor t hat
causes deatHE e’&ﬁi‘fﬂ‘@ ?@ngw%}( 3@%{0 fﬁ%ﬁlﬁ‘g In:tﬂéfgﬁ"& fi zed
eukar yofoi ¢ DA efdoding thinahitibgdyleatbe Bngmdaredmmﬁvenﬁsxtaammsdd, Recontaii an Must  be

nodified to &revent k |1ing cells not bearing the targeted protein (e.g.,
to prevent ¥ ??Xsfﬂj‘e(ﬂ’ el s not bearing the 40 kDa protein but having a 20

receptor for theoltmaﬂﬁddwddllmz@ga)met&ﬁmdmdkﬁsﬂ@tdeﬁaaxzewtthbe made in a
manner t hat preserves t he czmgt oxi ¢ fynction, of {he m)lqecul e. Potentially
useful t oxisHEMYIRE BtryR reagtixe witly the pysteine; drpdified aptibody 1 in ecasy@fh, chol era

toxin, rici n&t&iﬁ hes linkke daR bk Bechmpilshbd bySindertilg a cySieihe £ddoh intb thet OXi n, C3 .

t oxi n, Shl g t oxi n, pert ussi s toxin, tetanus _.toxin, Pseudonopas. exotoxin,

alorin,l ﬁequmfaewriwg W@ei‘\g?ﬁ‘ﬁ“’e@ aenthydryl groun, githes BRIl necr osi s
25 fact Or %Phaof(aTdyEteﬁ}, redidle,| Wﬂ’t‘r@dﬁcéﬁ &ﬁnﬁ)solnéﬂﬁk@m 1 teoMRiqubs. Nas

anti t unor i vit is calicheam cin , a diyne-ene contalning

antitum)r dier ¢ & the jptroduction of sidfhydny °‘;‘R§t"§ﬂ8§l’"§§%§ﬁ§s€n¥%r}§%e| n, N,
et al., ngg%ﬁﬁe i1913953 201 (1988)). As an exanple, diphtheria toxi n can

be conjuga t he "ant1 bodi es descri bed .
Derivatization can also be carried out according to the method described for the

20 derivatization of a peptide hormone in Bacha et al., U.S. Patent No. 4,468,382. The
introduction of sulfhydryl groups into proteins is described in Maasen et al., Eur. J.
Biochem., 134:32 (1983). Once the required sulfhydry! groups are present, the cytotoxin -
and the antibody are purified, 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.
30
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herein. D phtheria toxin, whose sequence is known, is described in detail
in Murphy, 30 U S Patent No. 4,675,382, which is incorporated herein by
ref erence. WEhB/47481ur al di phtheria toxin nol ecul e secreted byPCT/US00/19589
Corynebact eri um di pht heri ae:consi sts of several .functional donains that
can be characterized, starting at the amino termnal end of the -14 WO
01/07481 PCT/ US00/ 19589 nol ecule, as enzymatically-active Fragnent A

(am no acids dyl- Argl93) and LRAE Rbs §se(ﬁmlﬁ'80 cids Seri 94 - Ser535),
whi ch includes a transl ocation rn—a-rFa—a—g-errera‘:F@i zed cell binding
domai n (am no aci dThecmtitimesméicly dahnlsabéia bidGylatot of thaipemie syaerh it ither

Anti bodi es 5 The .ant.i.bog n he toxin noi can b inked Iin a of
several ways.WaFHY 1%3%:#pt§%ﬁ%fyis§mrwxaw&g@ agb?éé%ﬁg@] oF 3pmples “Fene, a
peptide bofid &gy yemphekindsisact dsiik-2, dxtivered B 4 ot YinQa@séitie prolifetation ént | body.
Alternatively, the taoxin and the antibody can be. .prqduced separately and

| ater coupl edé}ﬁ?pﬂéiﬁgmg]?“&eﬁm ﬁ‘flgéc%{ﬁ\?b mcug&?g_%eﬁgpor. exanpl e, the
coval ent linkage may take the formof a disulfide bond. In this case, the

10 DNA encoding this anti body can Radiedfivéeleesles by conventional net hods,

to contain an ext,éqa cgzstei ne codon. Forl ei)di sul fi.de bond |inkage, the
toxin mol ecul e i s HCIROIGEPT FRYFSS SRUDFATAISP bed Faipdetiys molseeys- g dact i ve with

the cystei ne Rflichitteot@eliok h esicaAkRE sdasitiYer, 4.8, 4 Precuast tolicuR, tht@Rbdmig toxin this
| i nkage cgﬂ be acc,ongléshed,é)y itﬁserti ng. a cysteine codon into the 15 DNA
sequence Shco@fiqertivedndes spegific spaditiqnsy o8 chopon when sxposedifo g begmenf low-energier by

itself or asnda@bis, B thélsccoaRbE THdfon REISH Gpmfcifiediy" (BNCTS UBSth é{%%.,ng sol i d
phase pol ypepti de technjques. For exan&{a the i ntroduction of sulfhydryl
groups into pesientifig Amesican, Ocioberd 9995700+ GA(d§90). Bempounds with suchradiqmeivy |

Derivati zat i Oéﬁeﬁﬁﬁ?@h%_claﬁbGQJeﬂ b6l 1O1hibAGERAbLel Prdiferkifi aﬂ@{t&‘%ﬁel %E&é&bed

for the 20 derivatization of a peptide hornone 1 n Bacha e
Patent No. 4,%H8fozgpagingpumases. r oducti on of sul fhydryl groups into proteins

is descriped in MeRafshuelided bre:sifgié atom radio?hﬁl‘é%culelﬁﬁi g’ag'n ﬁ%ﬁ?ﬁ@x&a%?;ﬁrg dt he

required sul fhydryl groups are present, e cytotoxin y are
purified, bothpasuglésuAlpharapisleamitiers ang peederredyto Bioo particle @mitters, bewlyseathey i xed

o proceed 28 e highepenktly oxdtons B aShide bl Mhne el il ' oo
t enper at ur e. Withoutsigitiicaptly pertetrating, and harming, normal tissues. Suitable o particle .
) emitting radionuclides include 2z 'At, 212pp, and 212B;i.
20 The radioactive molecule must be tightly linked to the antibody either directly or
by a bifunctional chelate. This chelate must not allow elution and thus premature release

of the radioactive molecule in vivo. Waldmann, Science, 252:1657-62 (1991).
To adapt BNCT to the present invention, a stable isotope of boron, e.g., boron 10, is
selected as the antitumor moiety or effector portion of the compound. The boron is
25  delivered to and concentrates in or on the tumor cells by the specific binding of the
antibody to the tumor cell. After a time that allows a sufficient amount of the boron to
accumulate, the tumor is imaged and irradiated with a beam of low-energy neutrons,
having an energy of about 0.025 eV. While this neutron irradiation, by itself, causes little
damage to either the healthy tissue surrounding the tumor, or the tumor itself, boron 10
30  (e.g., on the surface of a tumor cell) captures the neutrons, thereby forming an unstable
isotope, boron 11. Boron 11 instantly fissions yielding lithium 7 nuclei and energetic

particles, about 2.79 million Ev. These heavy particles are a highly lethal, but very
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di al yzed agai nst phosphate buffered saline to renove unreacted anti body and
toxin nol ecul es. SephadexR chronat ography or the like is used to separate
t he desiw@o1/amgi n- anti body conj ugate conpounds from.t oxiPETUSRP/RISEHd

ant i body-anti body conjugates on the basis of size. 30 -15 WO 01/07481

PCT/ US00/ 190‘@51%1Imﬁwaﬁamos&mw?&u&leéméaE&tﬁleﬁgﬁalotfuﬁa%bmbﬂeeucan al so be
a modul ator of the i nmune syste hat either activates or inhibits the

body' s i mrdismetey C0amcTens)t he | ocal | evel . For exanple, cytokines, 5 e.g.,

| ynphoki nes. suc al@tﬁadohsgavegﬁ‘dvm’tﬁﬁﬁ&idésﬂoﬁa meelpmueamﬁnwsoreﬁol i feration
of cytotoxic T-lynphocytes or natural Killer ells i the yvicinity of the

t unor . Ramom@tqwmweww&aﬂﬁwoma}n@xﬂoamw JQp neutEons| so be a
radi OaCE'Vg Lﬁ&bﬁn efer, otha?tﬁefaﬁgh&i‘@kﬁ&gbgﬁgﬂu&k%%x #e sensitizer,
cursor ecu at becones 1 |

e.g., apr oact1ve under specific
condi ti onsbac&g@undtadnauon mhanteéhposwnpmnaemmmmammwdmm rons, in
the so-called "boron neutron capture therapy" (BNCT). Barth et al.

Scientific Amrerican, Cctober 199qm]ag_@-gm]e§{s%990) . Conpounds with such

radi oactive effector portions c oth to inhibit tunor ceII
proliferation af antbididsekscribed hegrimspeciSedily birdde ﬂier‘i'ﬁéqnﬂg’fqmn perdare

Radi onucl i esﬁé{ssem%qé oo p‘%‘ﬁ“t&ﬂ&g% %@h%@ﬂkﬁév&mg ﬁg}-t e| t her a,

A, or y part e emtters -are pre erre
particlhe emxﬂdrsinsavoﬂnymuremaglwtechmiueawg‘thcaﬂmbgd}dabeéeﬂev@yarem ssi ons over a

shorter distance, and are f re ef f.i tly

penet r at i n8FP TORTigte e %y%rep%%e?ﬁgq 19 |§suesgb§€;ef’%%4&&3%du%% ’#eiéc&gl% tting
radi onucl i gigfali hﬁdgﬁx@&ea&&ﬂmmdﬁd&ﬁh’ps fon thb@ i@ RAntibad s With suddn@ntme nol ecul e
nmust be tigrhh% | i nked t 33;1{4 bOdéf‘F E{her dire tI or by a

bi f unct i on&F %ee% seni & iloii: Vel i on and thus
premature Re&eﬁﬁﬂmoﬂférabhalseadt MY&E(mBECUIcHenemmM Bdggmblann, Sci ence,
252: 1657-6 991) t entiogn, a stable

i sot opd? of %%%Q}nl% @9@8) qﬁ%ﬁ%ﬂ%‘%b?@cagg‘l‘g i§%§§ %ﬁlqﬁﬁ‘ﬁc{'ﬂ%r noi ety or
ef fect or paididnéledd scanhiag ()déémcg.l,l‘Biadel&t bloinVoricglonal AntibdiescfeCaricer and
concentrat (Ia)%telct?on%ld%erg]%?Bgl win et aF(eds)% éﬂ% il?: e{nflé sbsl(%jéﬂ}g of the

Administration

The antibodies described herein can be administered to a subject, e.g., an animal or a

20  human, to image or treat tumors. The antibodies can be administered alone, orina
mixture, e.g., in the presence of a pharmaceutically acceptable excipient or carrier (e.g.,
physiological saline). The excipient or carrief is selected on the basis of the mode and
route of administration. Suitable pharmaceutical carriers are described in Remington’s
Pharmaceutical Sciences (E. W. Martin), a well known reference text in this field, and in

25  the USP/NF (United States Pharmacopeia and the National Formularly).

A pharmaceutical 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 (e.g., inhalation), transdermal (topical),
transmucosal, and rectal administration. Solutions or suspensions used for parenteral,

30 intradermal, or subcutaneous 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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antibody to the tunor cell. After a tinme that allows a sufficient anount of
the boron to accunulate, the tunor is inmged and irradiated with a beam of
| ow ener gyWRMM®ls, having an energy of about 0.025 ev. WHGTAU§0R{12589
neutron irradiation, by itself, causes little darmage to either the healthy
ti ssue surrounlktphka or methylpasabens antiohislants sush as asetbic achioreodid badifite. g. , on

the surface o . Q t hereby form ng .an
unstable i so%%e?)aet;,ng%gé%ériﬂf&}s %@?%&éﬁ%ﬁx#e%s %?1{# §/m41?“slfsf?% F\%cgﬁ'? g‘feg’ltﬁsigm%tf%i um 7
nucl ei and ener pleisphates angagenisdorthe adjistment af téRicity hich assddiem dHiexide oheavy
particles are hi ghl.y | et hal ut.very - 16 01/Q7481 .PCT/ USOQ) 19589

| ocal i zed, fofl%%u(?fgr%%f’ael?eoaﬁ'!‘?srﬁggéthg‘gd%grbﬁeé’l s\é‘\g' ?F;‘ngﬁﬁﬁa? P14 08 onl y
about one Sel hydrokidereTies pateh@raliprepaation cafvde endlcrbd N ngoals; dsspesblesidiges,0
destroy a tunor C@Hﬁ;ﬂ abogﬁlltﬂr%ﬁe i.ll1on boron atonms are required agl ong
with a flow of" TH OSHE SO ASF PORIESES12 to 1013 neutrons 5 per square
centimeter, so thaThémesteffebtiat inobe gRidMimtRdoRInd diBagd réliba for @ eXxceeds the
background radi ati gn eﬁ)‘g‘r ated by neutron capture reactions with nitrogen

-~ and hydr ogen. SOTRASHIONR OB1s dpveruondepend pppp, Bigiseverityand cowsqiofithe disease, the
specifical |y patistdiealthgndiespehit 10 @ik, Aa%heih %h%@&?éﬁnggﬁ}ts%ant. 0 detect

human tunmprs. One _such approach involves the 'detection o tunors in
vivo by t &fror Acerrdingly, the desages of thegampesitions shoyld begitratad 40 the daflividuah patient.
appropriate nah@kéctie dbfRiTitle®ntiBidy ¢Bmpésittbns of fhis' iﬁ@egﬁ&gislir?%g%ge #)Pt% .
produces a detectable signal. Inma |nl8 reagents and procedure or Tabel i ng
ant i bodi es wi thput] ug ta-abauici00@ me; prefeyably abrutolvin abeus §00 mggpor préfémiste hbaund

Mear es, Radi oldm%_nagi ng and Radi oi mrunot her apy, El sevier, New York
(1983); Colcher et ar., Meth. Enzynol., 15 121:802-16 (1986)). The | abel ed
anti body can be detected by a techni que such as radionucl ear scanning
(see, e.g., Bradwell et al. in anoc&hﬂﬂ&@[?oodi es for Cancer Detection

and Therapy, Bal dwiy iffenfibn albFERompasti gida@ﬁésﬁé kitfﬁ?gﬂ%rfg dut fiR Snelibds>) ) -

Admi ni stration The antibodies describ erein can adm ni'stered to a
subj ect, e. g. disclosed abavsl The diagnostic kitinelndest(a) ai looal antiteely deseribedshereiige
] g menye

anti bodi es capyg éagﬂl"to? H 308 | ' [ Qe BN L NDE.

presence of a pﬁg)r mac dgﬁgc aF_ “accC Ee}%%ngﬁmé&"%@ tggi é‘#o‘?}’r anggg?qegor fi %‘?‘3‘.“,3

physi ol ogi cal bayai antibpdy. THke kilaiypalsminclode angillaryeageits siwhlagbiffding agéneandiasi s of

t he mode and protein stabilizing agents, e.g., polysaccharides and the like. The diagnostic kit may

20  further include, where necessary, other components of a signal-producing system
including agents for reducing background interference, control reagents, and an apparatus
for conducting a test. In another embodiment, the diagnostic kit includes a conjugate of a
monoclonal antibody of the invention and a label capable of producing a detectable
signal. Ancillary agents as mentioned above may also be present. Instructions on how to

25  use the diagnostic kit are generally also included.

Polypeptides
The monoclonal antibodies described 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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route of adm nistration. Suitable pharmaceutical carriers are described in
Rem ngton's Pharmaceutical Sciences (E. W Mrtin),  a well known reference
text inweaioseTBkl d, and in 25 the USP/NF (United States PHE/H¥O9BBPa and
the National Formularly). A pharmaceutical conposition is fornulated to be:
conpat i bl e obsériatioh that whenntiexbclongl uhebodies bitditorihistpratéinothe cdamvdielsthef r out es
of adm nistratjaqn incl %F parenteral e.g. I ntravenous, intradernal,

subcut aneo@teﬂﬁﬁmfeésea inhal ation), transdermal (topical),

transmucosal , amHe ﬁfdi@ﬂec@imembﬁﬂaemwhmmtmbdawtwmmmwwns used for

par enteral, 30 | pnt rader mal subcut ane | | de the

fol | owi ng c‘Eﬂ’r’ﬁ ‘i’f{‘ggﬁ&"%‘f’@}r‘iglﬂéeprﬂﬂew&%ﬁ? EZ@&? m g&ﬁ“oﬁﬁﬁ{'é@hr on,

sal i ne spl uieAR23f, PERI0ODAZ, ©2.3Bh &, MO, WEP-30275293T, 148, Te¥ka) 6 Co.0PY | ene
gl ycol or other s%nt hetic solvents; antibacterial agents such as benzyl -17

WO 01/ 07481Fap Tepggdonal prtihedies descrihed Bereingan beUssd 00 ant i oxi dants such
as ascor bi Grafinfpredipiithe Rotin® utJde&%mme %@h@ieh&%fa&%émsmepr@m can

et hyl enedi am net etraacetlc acid; buffers such as acetates, citrates or

phosphat es h&m@nﬁgbbn@s-BAGEh@%}’hﬁ'ém angmmobiipe metabmpe (Milliposs, di um
chl ori de orq .g ﬂ@nﬁ&n&fﬁk!ﬁh@@%ﬁaoﬂﬁsﬂ%ﬁfm‘?%ﬁﬁsﬁh@um as
I um rox

hydr ochl ori c I de. The parenteral preparation can be
encl osel® i rstmmdqvmtes ban!ll (MméabDe) 0:99menbesxclseémthﬁmpb@mswbﬂqam made of

glass or Pl ashd frmilliSeiRile a%msag AstfholtBidfina? gL Bhatli2bicR s Afiéhnslap a0°

regimen for The COnMpositlions’o I'S 1Tnventio epend upon the severity
“and course Eﬂxnmrdegxddaﬁemmwﬂhbmwpamﬂnmt s health and response to treatnent,

oD e et g a8 B SN A R5EAS 6 DL bl dsaces o

e I 'ndr vi dual
effective dcmumélatehpromn | Thedyralasedeteiniceambe s;iecteﬂitcsfaclhtﬂ@wmnam& in the

range o aboyt t o, about 5000 ref o] t.o about 500
ng, or {fr Feﬁ'B? S"j‘bbd%?‘gg'}@bmfﬁ%vniﬁome thgeg% %Rg?’l grf%m(%%én ]i}envent ion al so
encorrpasseSprshuagruyﬁmeﬁbaKy,tos tHe@rotein an/berlipked to ahlnnrelatddlpmi&n usingan osed above.

The di agnostic kit in Ion her ei n, .
and (Ib) ga cﬁ?hﬁ%ﬁé{? %A%ﬁn%reg%?géeﬁ’ wg}f:lﬁlﬁx% gaq”t‘mé @% gn?e an{)e?’gody alnd a
| abel for dgtieChrofeihs cittbeidodudéd ﬂaaﬂxybm?é&bkclbmngynndlmde suqhmrdewhrchl llary

agents such as bufferin ents and rotein stabi ng_a e.g.,
pol ysaccharSEeseshy sf?@%“ﬁ%& mtgfﬁ%ap(? %&ﬁ%&‘?’&ssw e‘ﬁ%’yth o SecOmbithat
20 fusion polypeptide can then be purified from the culture medium or from lysates of the

cells.
The 40 kDa protein is useful, e.g., as a vaccine to immunize against certain

tumors. Procedures for preparing such vaccines are known in the art (see, e.g., Estin et
al., Proc. Nat'l. Acad. Sci. (USA), 85:1052 (1988)). Briefly, recombinant viruses are
25  constructed for expression of the cloned tumor-associated protein. Cells infected with the
recombinant viruses will express the protein at the surface of the cells together with the
host's histocompatibility antigens and immunogenic viral proteins. 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 further include, where necessary, other conmponents of a signal-producing
system including agents for reduci ng background interference, control
reagents, WRPAHB4pparatus for conducting a test. In anot hECTAIYA9388 Nt |

t he diagnostic kit includes:a conjugate of a nonoclonal antibody of the

i nvent i on andforinhibitilg apeptasis i ackell pThid enptagogisamijpht play alodleinsinkjhiting abbecordt! ar y
agents as nentioned. e y al so be present. Instructions on howto 25
use the di agn%?s??ﬁo%lgknfif&é eg{'rgeneral |y al so i ncluded. Polyaepti des The
nonocl onal anti bodi es descri bed herein can be used to isolate and
characterize the 40 kDa protein to whi bi nd. The protein recogni zed
by the nonoclonal antibody is a novel Murface protein found on a
variety of tunor cells 30 including thymc |ynphoma, T-cell tunor, a B-cell
| ynphona, mel anoma, ost eo : tip off Antitumen Antibediesri a. The protein

I s a deat h i nduci aﬁrg&g,r;# p‘ﬁﬁ - : 19589
observatitl;sn t hat \r/{gen no O(It: gna g%@r@%%%ggl%@ﬁ%sgﬂ#ﬁ%g%ﬁ%‘%ﬁq%e cel |
on vvh: ch Ithe grpwitaziswrvivel eflpmphomas antl/ersn natral thmmaitﬂﬁmeﬁx}mgww&idrlnlbyfmme
nonocl onal a ; d 0 | .fromcells

expr 6sei ng ¢ MR ke widl 270 S nbifly RErnge) Al WiES gk

VEHI - 231, PBK#jatéd inti@erBoneblly §ith MDGil}ion EFHRNPand d8&E 140 Bires before fiasion. or
Co. i mmunopr SHRiTS NP PETORA SPaE e HRitmBrbR R RES AP ED 1 Bhveubef Cflpgbor
||or ot Si In 1the rfgizb(mﬂ)Mml ! _nobB4m6g:g)t isaﬂerbatarEDEoB it rﬁﬁﬁidsﬁee@ﬁxgs?&daﬁér?gﬁidgnt 0 an
mmobi | on menbr ane i por rp., ord,. , an e_nenbr ane
stained with ‘M@éﬁ’?“%}c?ﬁ?‘f flow %E‘BE‘TY ‘%ﬁ@efg‘“llgtfai)bff@d°g7bq-%?ﬁ- PRfd (M- 40
kDa) can t herpafiituR sitibody, Wéfediedto heréinas M. 620, s@inb® Be werfdce ofBT102.3 €r mi nal

sequence ana%ﬂ) . Am no-term nal sequence analysis, such as autonmated
Edman degrad > are well known in the art. The invention al so features

fusion proteins thamuhéBlokitericdgatlislibRaled HaEDMF10829 reabRd HWithWHuftivad &0
protein. The unrelated protein can be selected to facilitate Burlflcatlon,

15 det ecton, muHEGEH nes4{aInD, it wagahsens fogeotaernilableriBr Petifite deddinesusi on
proteins can jqudtdQeie Te HidsTeh ALY, sc¥éral I BelPhyRipRiRas(@B. LR dghked to an
unrel ated protein usi n% an .
WEHI-231), and a macrophage cell line (C2.3). DMF10.62.3 also specifically bound to
several immortalized cells of non-hematopoietic origin, inducing a stromal cell line
(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 immorta_lized qell 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

HeLa. 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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appropriate coupling reagent, e.g., dicyclohexyl carbodiimde (DCC)
Alternatively, fusion proteins can be produced reconbi nat el cloning a
nucl eot wimoBeFdtlence whi ch expresses the fusion protein PRE 53 1%8%r opr i ate
expression vector. The reconbi nant 20 fusion pol ypeptide can then be
purified fromthe cul ture.medi.umor Taudea | ysates of the cells. The 40 kDa
protein is useful, e.g., as a vaccine to inmmnize against certain tunors.
Pr ocedur es for prepari ng such vaccines are known in the art (see, e.g.,
Estin et TLLINEOC. Nat 1. ACal. DESCRIPNONTY . O9. 1052 (19388)). brrefly,
reconbi nant VI ruses are 25 constructed for expression of the cloned

t umor - asso&7WEed protein. Cells i MERWBCHPRM he reconbi nant viruses will
expr essst haMarot ei n at t he surf acevugfe Ttclbuael | S t oget her with the hosts

hi st ocorrpa;z?.p‘_ lity antigens and i rﬁmmggﬁupg,de\ﬂ-;rcahmpr oteins. This favors the
0

i nducti on ceIIuIar I mmuni ty a key role in tunor rejection.
The i nvent “BH“4al so provides a ne%"&“?ﬂocf‘ﬂx%gﬁ'?a ' fying nodul ators, i.e., test

conpounds @20 30 agents (e.g., pepfurierdsellyaphemadoni netics, small nol ecul es

or drugs) wigesibind to the the MiritelDecelpaghéhan or whi ch have a stinul atory

or |nh| BI t%%o@{zf ect on expressi Orkgaﬂeﬂ'?yﬁc's%h&l&nlni the 40 kDa protein. For
K

exanp an an oni st of the 40 d be useful -19 WO
01/ 07481 PCT/ U 19589 for i nhi B‘f’"PP‘d’g'“ WABIHLOSMETIHPAZOREEE | Thi s
ant agoni st B ght play a role in irMwritrintclampgpaabherrant apoptosis in a

subj ect . Ewgvpl es Exanple 1. GCenafighdnbyihblaridnd-haibRumont i bodies 5 In an
attenpt to_tdentify novel functio

y be i nvol ved in the
growt h or KPP ¥al ” of | ynphomas arr}ia‘FmrpM?”r?mhornré'fJ]@ﬁ Q}? te function,
hybri ddfas 293Tom hansters i nj ect ed"‘W“tW‘SEV'E@P'E’“SCWéa‘B rated as fol | ows.
Armeni an hagsikers were injected iHuninrmekdrdomneal |y with 10 mllion E710. 2.3
and boost ed—Z=10 1t nBs-hef olGmitiSiaiir—dttrsi-0rE—ei-e—petrorree—astrg t he
fusion partner P3X63- AG. 653 as described (Schreiber 10 et al. (1985)
| munol  134: 160%he atiowd 84t aiditated that 5w dnyibodiekspavifically bind to manmycanact allsi ng
i mmunof | uor escence andg netry. for the .abili W tao b| nd o E710. 2. 3A

f
One parti cul dmmerphizsdasi h’}eévfaé& Hb‘f‘ jngismof species qrE! ‘ai ned t he
surface of E710.2.3 brightly.
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| munof | uor escence anal ysis reveal ed that DWVF10.62. 3 reacted with a number

of 15 murine cell lines (Table I), but was absent fromothers (Table I1).
Positive cHA007#8s jncluded some T cell Iines (e.g. RVA- S)P,C 89
cell lynmphomas (e.g. A20 and WEHI -231), and a nacrophage cell line (C2.3).
DVF10. 62. 3 al so specifically bound to ledfal immortalized cells of

non- hemat opoi etic origin, inducing a stromal cell line (PBKL01A2), a

mel anoma (B16). _a sarconma (MZ57). and a pol yoma-transforned 20 fibrobl ast
(WOP-3027) . SeRLSLANE ot her immature (®ESCRIPTEB8. 2) and mature T cells (e.g.,

EL4), a macr ophegegito ~H—tterat S ek =S S obl ast
cell line _(LADp3 ‘were negative for D 6_. >3. Interestingly, the mAb
al so react®ed BPHA® several human i ok TiThebidcel | |ines, including Jurkat,
293T and 143Bg&73.2and al so with a nonkeneS\bridr ansf or ned ki dney cel |l |i ne,

Cos7. DVF10. 6gp3 did not bind to cerbahl 2R.Q6iAtaffL! |ines, such as the
B | ynphobl asté‘iﬁga cell, 721, and the gder,vi C carcinoma cell HelLa. Staining

I
patterns of répfesentative cell [|ined™iFd EHEWA™n Fig. 1 for the
DVF10. 62. 3- pdé82i ve cel | s E710. 2: 3 ( Mugge iy lymplp@a (Fi g. 1B) and Jur kat
(Fig. 101endNrcidse DVF 10. 62. 3 - negatuNl tgic lympi8ma3. 70 (Fig. 1D) 30 -20 WO
01/ 07481 PCT/ USOO’g}%SSQ Tabl e | CELMHHGN%(, SCRI PTI ON E710. 2.3 Mirine
thym c | ynphoma MA-S Murine T cell tunor L Murine IL-2 dependent T
cell line LE2%¥PA Mirine B cell hybr MigKaemoe/ mgerag Msotel | | ynphoma
VEEHI - 231 Mur ila®,38 cel | | ynphoma 10 PBisseLARliddiri ne thymic stromal cell line
C2.3 Mirine iggportalized bone marr oWniRE iRRRAGE bor kbW berdvBEmdiB a0 M MC57
Miri ne r’reltshylééa_ | ant hr ene- i nduced tuppr .V\l];—xlS(%%?dr%Ur e
pol yoma-trans7 ormed fibrobl ast Hrne immortatized dendritic cetl line

21 Human B cell line
HelLa Human epithelial cervical carcinoma
E36 ' Hamster lung carcinoma
BHK-21 . Hamster kidney cell line
20 CHO Chinese hamster ovary

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 C57B/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 II/III (Pharmingen) to block Fc 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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15 293T Human transformed primary enbryonal kidney 143Btk Human

ost eosarcona The above data indicated that new anti bodi es specifically bind
to many W@x01/03481a| | immortalized cell lines, and that bi REFH§OV/IS8Ht
species or cell lineage-restricted. -21 WO 01/07481 PCT/ US00/ 19589 Tabl e
|1 CELL LI NE DERekilisThawedmkal day/ B} flotal thyoclytes stajred with DMIIOGR. JWerb/ir i ne T-T

hybrid 13G7.3.2 ri T-T hybrjd HI-2 Miurine |lL-2 depende T cell line
EL-4 Miri né’°f‘%¥%f°|w1° ﬁ%!?aﬁyf%%gvdﬁwmwfm%& F?Hﬁﬁf?&ﬁ@f’nﬂygf -ANFC105 Miri ne.
thym c :_X rrmwmel NbceﬁSﬂELigMAf)j Ditersstingly tié proteir B A s&ntl\ih:bbm&:dmﬂow“%ﬁncr ophage
t N .

rar r ow der (B0 PRBALERCDACERS T himadke. DYV FoBME AR BB el | | i ne
721 Human RFRebt), hdudsspiden @FidiaBy andddult bedel nidrrowedells (g, 2D slowea iat the36 Hanst er
ovary Exanireio woagry INFLR S5 6 Hietenh oo sk ebbrme Selp b IPVERRRYS 0D, 3
ovary Exa : | g : ~62.

Expressi on tpdse st withl Bl BamSego! Fadhdpvorelhd Profdth chuliidt bdeiecRadni N fetal -

t hynocytes as follows. Tinmed pregnancies of C57B1/10 mice produced enbryos
that 25 weadalt ER4IGNY thymogytesraficrgating gn ¢P4 CP¥ccollp ing mylfipsrameteranalysif.yest ed i n
PBS usi ng fggp@,&gmé,  hiDBy s iRAG.. | Lgns were

i ncubated f8r 20°m nutes on : iffggﬁ%ﬁtpﬁmgﬁ{%%?Wcﬁgggmrgafgigﬁigyal L/11

( Phar mi 9gereplls werp pise RorFrsagtive sithdIMF106243. s wer e '

To determine if the protein recognized by DMF10.62.3 was present on normal, activated
cells, splenic T cells were activated with the T cell mitogen ConA and stained for
expression of the protein recognized by DMF10.62.3 as follows. Spleen, thymus, and
bone marrow cells were prepargd from adult (4-6 months old) Balb/c or C57BV/6 mice.

15  Red blood corpuscles were removed from spleen cells suspensions using tris ammonium
chloride lysis. Unstimulated cells were stained immediately. Lymphoblasts were
stimulated in culture with 1 pg/ml 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  at24 (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 significant increase in expression of CD25 on
these cells as compared to unstimulated cells (binding of CD2S5 to cells causes shift of
FAC's profile). Similarly, when sblenic 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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subsequent|ly stained with either DW 0.62.3 or hanster 1gG for 30 mnutes
fol | owed bﬁl FI TC conjugated goat anti-hanster, along with alq?gﬁh@cog/am n
(APC) - conj (?a 11834830 ant | -Thy 1.2 (Pharm ngen). In sone experlf

anti - CD25 conjugated to PE_and ant| -CD44 COI’lj ugat ‘ed to Cy- Chrone

(Pharm ngen) were al scEX3HpIg ‘ SN iV disd overnight in

| % par af or mal o%}‘&?ﬁ ) ; r -22 WO
01/ 07481 PCT/%%(%%[) 13@%31 Resu&mﬂqomﬁ%ﬁgﬁﬁxnéff?}a%#’?ﬂ?%ﬁ& es
st ai ned wit h PRiifertesdowlygsnet aballi However they priolifediie whkn quodturédwitind t he

rotein was fg BSMPIEEED Fi 2A
IIont erestingly, W‘1‘E<9)£t%)§r ot el% vvas%f)ér)iglggrigll ont?fb %ﬁ%ﬁ&ﬁkﬁﬁﬂﬁ aIg thi/m)cyt es
as wel | as5 CDOimOEY2&indiesdpirolifergtione A seshow-n/Beblke 11T, PMHE10i623 cofnpleehly inhiblty "Us 5

Showed that o 05 eBAETFIE FAR pecbflny Bt pers {0RsRls RlioVS: Lok ofle any o

t hese cel | s awereavashed fzebof/EMAt dndselnredin coinpleteRINIT o 48\ Bétdié &low 96l density

{hymocyt es. ar C47AB0r o Phs ARl EmRas | oD Al BB Feomaleds, by

f1 ow cytorretrmmhmainmsomninmt@@wswh% ngmm%rlsﬂo@m ymbEYeshft f et al
liver g(g ti}F\/\/ere al s nonémgg .ve _with 0.62.3. To determnelf t he

pr ot ei n r PREEFOGS OTRRFENSC 8 @@éﬂm%emms thezfﬁﬁﬂ%&f@ﬂ“@@l s,
splenic T celémw&medwﬁﬁﬂﬁaaﬁunwcéln%ﬁo% (erd¥id RURA gﬁ*al ned for
expression of_the prot ein reco%m zed DMF10.762. 3 as fo vvs een,

t hynus, and vzéﬁéowetp&p@tpsmemmmcpotmnbnt hs ol d)
Bal b/ c or C57 3 tﬁﬁﬂ: It s een
cells suspens@éﬁ@uﬂﬁgf%ﬁb@m@om ur%ﬁﬂcEF g@%salﬁ%éﬁ@) ? #9‘{&%& ells
wer e st ai ned thednserpenation of labehistoBNAsYas mvamed mtaquminaummcnumen (Wallec,wi t h 1
pg/ m of gonA% ffhertburf ). of LPS. After 1-3 days of culture, cells vere
stai ned for the expr SSI on of DMF10. 62.3. ‘No significant staining above
background was seen in unstinulated cells (Fig. 3A) or cells stinulated
with ConA 20 at 24 (Fig. 3B), 48 (Fig. T;;‘% or 72 (Fig. 3D) hours after
activation (no shift in FACs profile) 5 positive control, ConA

stinmul ated célTs were stalned wth CDZ25. AS EXPECTed, CONA treatmmemt
resulted in a significant iggfgase |th9,§09{%955| on of, D25 on these cells as
corrpar ed JoP unstinul ated cells (binding of CD25 to ceI | s causes shift of

Control

(no antibody) 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 III, the antibody also blocked PMA-induced
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FAC s profile). Simlarly, when splenic B cells were activated with

| i popol ysaccaride 25 (LPS), no staining with DVF10.62.3 was seen at 24
(Fig. 3EWOUM@748ig. 3F), and 72 (Fig. 3G hours (no shif PCTA/SPOXIISE0
profile), whereas these cells did express CD25 (shift in FAC s profile).
The prot ei nprblimah SEE7102. DWforéévef, E730.2.3 spartanpasiyeprbliferated sk glowRat mar r ow

cells (Fig. ) di t.hat the. pr ecqQgnj zed by
DVF10. 62. ‘“S d‘ms-b[!- ‘?D@ﬂ}l%ﬁg “P**éc‘?&ﬁﬂtlwmf’é‘ﬁ@ %ﬁtﬂﬂ@ ERROR 50y |
qui escent Oﬁgxﬂﬁédnﬂ infhibite®at| 359:0rh] and CotipleRtiskibitied is @beived a1 . Su@mlll ln ani mal s.
I-Drzgl Y\Pe(r)i{ ?gﬂl‘liB:@Lﬁ"PCT/ Uspggeh“agggﬁ%‘%}ég lx;,%pgqse %ﬁ?&% f%r34| gﬂ’ﬁ#ﬁ?ﬁ?% ned I n
the abseﬁcestﬂﬁuhPPsﬂ&nna&?Qa@ of thehABs fr&m{d&@{narﬁslaﬁmﬂnut&mwz. Bhtdd ! -

However they prol i ferate when cocul tured w nocyt es. 0.62.3 was

initially i%msibhibit ’&P"‘E;‘;fe??%“ (&8 PW}O%%ZMTMH%WOFWW&%% nduced
proliferati clﬁ@ﬁx mdmpw}tﬁuéd dEETVE 3 Qedandichs 6OMP R AtSuskd il i ts  this

response (F| . Proliferation assays were conducted as follows. E10.2.3
cells werem &m:ﬂm@@ of PMA and cultured in conplete RPM for 48 hours at

| ow cel | densi tﬁhe%oﬁég§4%£mzeh m%quggﬁﬁéw&ga Rirftek Bﬁ;tﬁ\?lcai‘h%es

Subsequently, 5 X cell'sS were cultured "for 72 hours In
m crol i ier Phezafers itawasiof Meresyfordetennine HithGantibadyshad pimilay effest omtheio t he

Bt bod co. PRRARRAFROLEARbL 1O0FR0 6 ) FuRERE e PRI RROTRAS GlSe) 0 ° 11

hi gh densi tas wellh@i/nnm)ter@f othﬂl\mllﬁnwdbstesi e cantiast) the amsibodyhad3® effectos i n the

presence or abse o b\ t hym di ne
(1 TG / wel I &g%o&gém Tor Jt{[%h%ﬁw u@gg%ﬁv?%r&eh&or pora on of | abel
i nt o DNA \A/alsmasmetbtelm(Fag ACycinti I | ation counter (Wallac, 15

Gai t hersburg, MD). Table Il Medium Thynocytes PMA 20 Control (no

anti bodyy 8,699 33, 8435 37 b, B hhece Bkt B Aodiafis

Apoptosis was assayed using kits from R&D (Minneapolis, MN) and Pharmingen

(San Diego, CA). Briefly, 2 x 10° cells were incubated with various concentrations of
- antibody in 200 il medium. At the end of the incubation, cells were washed 2X in PBS,
treated with PI and FITC annexin for 15 minutes, and then analyzed by flow cytometry.
20 DNA fragmentation was assessed by agarose gel electrophoresis on 2% agarose gels as
described by Schattner et al. ((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 biue. 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 éarly 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 PI-negative. Later in _the apoptotic process,

membrane integrity is lost and the FITC-annexin positive cells become Pl-positive. In
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DVFI O. 132 6, 646 27,156 25,216 30 The ability of DMF 10.62.3 to inhibit the
response of E710.2.3 to other stinuli was also investigated. As shown in
Tabl e |11, WOH/0381i body al so bl ocked PMA-induced -24 WO 01/ FRASYS00/19589

PCT/ US00/ 19589 pr oliferation of E710.2.3. Moreover, E710.2.3 spontaneously

.....

response (Fi ﬂ}rg t [m and
conpl ete i nh%%lp?%%e% Es:ga%@éé(g? é}}s{ﬁ%%%{gﬂ{&h{dﬁ &Iarﬁxefl%sﬁigégg dﬁfn @ve I gG
had no effectstage the response of E710.2.3 (Fig. 4A) tlo ?ny of thesg 5
stimuli. Simlarl r na usi on un
£710. 2. 3, but di dThGE TAGEE Eﬁ‘{' |¥§Ab$%|‘?$fnfefe\$"bﬁ‘k Igwer mq%@ °61f%1b|e
I11). Thesef eelis mlﬂhﬂoﬁr@rxﬁghauadmeneﬁndeagdmg apbiilbhs (H’dCIahﬁe_xﬁfpdsitiver, and on of
E710.2.3 reg%rﬁéislzlgzgeoof th st| rru {1@2&% ucewgrgglll &&?%égg. ;I'lhe
rotein reco ce

Fl nes. 10 THEEgdsiive ahd mmméxm @bﬁﬁﬁ;tﬁ@eﬁ’&hﬁgéwmudiﬁeh wadrahtislyo had a
simlar effect on their i%ganeous prollferatlon 62.3 inhibited

the prolifer&h9%h fBthepyes Vo2 Peresptage gEET101213 cells @%Wéﬁp%ﬁanﬁi“ﬁer cel |
lines testedy éﬁoﬁ.@ﬁtcﬁﬁ&%ud% 13% ARRein+ad). IRweldrektin®as It PmpHONt aneous

prollferatlon of RF33 ,. Whi ch was negative for t he presence of the

DVF10. 62.18 pA¥E1:62. tpvglsed@wﬁ@nmmm apopiORjE Ipl wr@&%mm— Deat h
by Apopt osi s phDGRY Ofl iR m%?éiséd%v&%ﬁé §6%Rm&ﬁﬁ> 3 l3s, W)
and Pharm nggré:g) %an D|le P . Briefl @x 105 ce Il\&re I'n ubat ed with
vari ous concéﬁl:lfﬁhftl“llga as)- lghermmweny 062.3 {1 egfimrstimpdatedtapopsosis méret he
i ncubat i on, 1 R I nnexi n
for 15 m nut égic@ﬁﬁﬁ%ﬁe#g%%% @§8%° %{/t gér@?%ﬁ)glﬁ %Eﬁﬁgp& ggsjr%(r;l ation
was assessed Ibgontgsty aeagmens with|simailar elpbumtszf hamstnrz%hugao elgmﬁgaltsffecls above f
describe . 1 J 7). .Cult S o
cells tr eat egévmgf‘kcm nt ‘iag"té‘é@ﬁ/ébig‘ﬁg’?é’: SAR/(\’E% Vi 5? Y?’ eég' gﬁ@?‘%@&gt he
nunber of i nmgmexmaidnsbmsrosugebdemuuemease In addition, the cells no
| onger excl uded iLtal etr n I S obse ati 'l as
the inhibition of é’ﬁ’? &P?ﬁ%??egﬁm%g% PSﬁ%@[@fYﬁa‘?‘P{eﬁﬁ %P&‘B{J@S\E\ﬁg
cyt ot oxi ¢ t othifitibedy imhibiettheik prodiferation ¢whete weted),  ak Girtiefinvestigated :

whether DMF10.62.3 also stimulated them to undergo apoptosis. DMF10.62.3 caused

20 significant apoptosis of the murine cells lines RMA-S, CTLL, LB27.4 and A20 and the

human cell lines Jurkat and 143BTK- (Table IV). Apoptosis was induced using 15 pg/ml

of DMF10.62.3 and increased 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  to be dependent on the level of surface expression as well the percentage of cells within
the population expressing the protein (Table IV). For example, most E710.2.3 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 cells (Table IV). The stimulation of apoptosis by DMF10.62.3 appears to be
independent of fas, as E710.2.3 and RMA-S celis do not express fas (Table IV).
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Example 5: DMF10.62.3 Causes Homotypic

éggr_gatlon in E710.2.3 and Other Cell

Lmes

Homotypic aggregation is a biologically active process whereby cells are

stimulated to adhere to one another. Aggregation assays were set up as follows.

10° cells were incubated with various concentrations of DMF10.62.3 or hamster IgG or
without antibody in 200 il complete RPMI. To test the effect of inhibitors, 10° cells were
preincubated with inhibitor for 30 minutes and then DMF10.62.3 mAb (10 pg/ml) was
added in the continued presence of inhibitor for 6 hours. To test the effect of

paraformaldehyde on aggregation, cells were fixed in 1% paraformaldehyde for 10
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DW 0.62.3 did not cause apoptosis in RF33.70, which is negative for the
protein. The |evel of apoptosis induced by DMF 10.62. 3 var]

di f f er ent W05 angd appears 25 to be dependent on the ‘E’JV@W’@?”’
surface expression as wel |- 'the percentage of cell'siwithin the popul ation
expressing thanqﬂﬁ%wshﬁd(ﬂdﬂh@mﬂt%ﬂ Bwasaskded fo6 ourk:7 Aggregation was Rired cel | s,

poptosi 5 | n AR abiilicetihy WFiafarils il g pirh ARV 277, ©

cells expr essh&g@da@uphddkﬁae@@)@melat(PMnlﬂmms dmenta@/RID. 62. 3 i nduced

apont 051 & by DMER0 0R3 s Touel o habed Rl st Be B Gkl 860700

RVA-S cel I5s~ dousptignifigntaggrezation Waslsbgertedwith eenﬁtreaed@aﬁmmgﬂnl BGRbieS00/ 19589 -

Table N Cel | %% tic cell.s DVF 62,3 nst er El yorescence %
Tar1 S Sar ni gty R AcCagltparion ek bieRon i iR Bartd ith s 166
DN::Ilol 62. 3/ Iélg:mmediungomf a7gg&gﬁti1m mgﬂmglﬂma?&dgg&éﬁ%&?ﬁwgsgﬁmgn 6(I\)/bgse T
ce i nes . A

RVA-S 36. 4 1%"‘1’3“‘.5‘7‘ % °*5‘i‘sr§Pt°%‘ﬁ"E %“fgkm@"‘? toflpopsrazige, mhichnbibity o \puse
B cel | 1ines cdknoulin deptflieht prodtBses, Mh azide iG2 deok &o&e? whick-ishiifs TP  LB27. 4

A20 33.9 12.6 11.8 16,18 49. 2 ND_ Human cell 29. 21.1 20.5 3.8 29.5 ND
10  synthesis, and EDTA which chelates Ca2+ and Mg2+. Incontrast 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.

15

20

25

30

-28 -



i nes JURKAT 143BTK Exanple 5: DWF 10.62.3 Causes Honotypi c Aggregation
in E710.2.3 and O her Cell 5 Lines Honotypic aggregation is a

bi ol ogi ¥® 010748k i ve process whereby cells are stinul at ed RCIE K89t 0 one
anot her. Aggregation assays were set up as follows. 105 cells were .
i ncubated with various concentrations @ableWF10.62.3 or hanster 1gG or

W t hout antibody in 200 it conplete RPM. To test the effect of inhibitors,
105 cells were _10 preincubated with inhibitor for 30 mnutes and then
DMF10.62.3 mAb (10 g/m ) was added in the continued presence of inhibitor
for 6 hours. Tochesical bsepef f ect oferrgEroN cELDBl dehyde nomoaggicegati on, cells
were fi >§ed in l%bﬁﬁsré&% or mal dehyde for 10 -27 WO 01/07481 PCT/ US00/ 19589

m nut es;” washed, a hen DMF10. 62. 3 was added for 6 hours. Aggregation was
scored visually. Photom crographs were taken at 6 hours using a

t her noel ect ri catftyCcoored Car ged- coupred device (CCD) camnmera (rrrnceton
Instrunents, Trenton. NJ). DVF 10.62. f d to induce honotypic
aggregati on of #T&l??gui n cul ture(g_’%ﬁémé‘la@gw_%gﬁfls, si gni ficant aggregation
was observed wi 2Argfad | s treated wimifllpmgrigeeisY npre of antibody. In
contradqo, no aggregati on was observed in cultures treated with hanster 1gG
or medium This gegation was blggited-Mple’ €at ment wit hyvari ous agents
including cytochalasin B, which dj srupted actin mcrofil anents,
trifluoperazi ne®#h inhibits JYPAS8ulin dependent processes, Na azide +
2 deoxygl ucose, which inhibits ATP 10 synthesis, and EDTA which chel ates
Ca2+ and My2+. irfmuegerdideast, aggr egatititodimedusin Rpthdentaf f ect ed- by col chi ci ne,.
whi ch i,rhi bited,_ gicyotubul e formtj The aggregation was also inhibited
by incdgati on afzmﬂ@ and by treat rTeprrf’?gsvﬁth par af or mal dehyde (Table V). These
results indicate that the aggregation is an active process and is not

si nply aggl uti ndiaziden0.1%H5 20 25 Inhibits ATP synthesis -

2-deoxyglucose (SmM)

20 EDTA (10mM) chelates Ca2+ and Mg2+ -
Medium only CONTROL (no effect) _ +
4°C ' -
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.
35 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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30 -28 WD 01/07481 PCT/USOQ 19589 Table V CHEM CAL USED EFFECT ON CELL
HOMOTYPI C 5 ADHESI ON Cyt ochal asin B Cyt oskel eton (disrupts actin - (20
tghnl) m cWE0M¥nt integricy 10 Col chicine Inhibits m crotPGﬂ'GI’%o’-ws%?ZO
tg/m) formation Trifluoperazine |nhibits cal modulin dependent - 15 (20
p, M processes Na Hxample 6:0 DMFI10,62 himthunopresipitatesadidds s - 2- deoxygl ucose

(5mMv) 20 EDTA (10mV) chel a%%gj%é%&di umonly CONTROL (no
effect) + 4C - 25 Parafor ) ~02. 3 al so caused) ha,hnptﬁpl c
aggregation of so lﬁgﬁm 8. .3_5%— LL hi ¢
express the Mloﬁfﬂ%ﬁ%%\g ptre%%gh\‘“ \/\/la\l/((sar82 9’I [ en_%gaag%-r egation above
t he backgr ouritmwaepreeipitation wersqnefomicdas fallows.05 8 203E IO éelle werd starv hddlﬁlgg o
(e.g. Jurkat, e , 21438tk ) (;%ﬁtl was.. n with RE33.70,
to whi chks(’j‘DI\/lgl%).ﬁg%’.tée Egese%‘? EI %.mg%ﬁgzg%ag T ggg[}?‘gﬁ%@ﬁw IAIBRat sed to
hel p det er m rfesSm@idhh drabeledenlis svetei lpsed yn hmumpmcipftaﬁohe)uffmglgicﬁléxem 6
anti bodi es of..the i,nyenti -29 / 81, PCT/ US00/ 195 e 6:
DVF10. 62. 3 | rﬁ?ﬁﬂS‘B’P@X? p{(@taéé T8 204 éﬁﬁ‘%ﬁ‘ﬁéﬁeﬁ WerR reclesed F’F‘hked
hamster IgG, immunoprecipitated with DMF10.62.3 bound to Protein-A-sepharose, and
analyzed by SDS-polyacrylamide gel electrophoresis on 14% gels. To determine the
10 molecular weight of the DMF10.62.3 binding protein, 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, Y-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 céll 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 ir vivo effect of the DMF62.3 antibody
AKR mice were injected IV or IP with 5 x10° syngeneic £710.2.3 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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To characterize the protein bound by DMF 10.62.3, 35S | abeling and
I mmunoprecipitation were prefornmed as follows. 5 x 106 E710.2.3 cells were
st arved WOr010%81 hour in nethioni ne-free nmedi um and t hen PEHUBRNIOS8 or 2
hours with 35S nmethionine at 0.5nCi/m . Labeled cells were lysed in
| munopreci pitation buffer as described by Townsend et al. ((1990) J.
| mmunol 146.2235). Carified |ysates re.precleared wwth hanster 19G
I mmunopreci pitated with DVF10. 62. 3 bg%ﬁ?je{o Pr ot ei n- A-sephar ose, and
anal yzed by—SDS pofryacryramue ger el ecltropnorest s om 14908t s, 10
determ ne the 1Q nol ecul ar wei ght g)f ,tpe DMF 10. 62. 3 bi ndi ng protein,
E170.2.3 cells MEPR™Fabel ed for 2 s with 358 METYCBrHe.
| mmunoprsecipitates fromlabeled celTs were anal yzed by SDs PAGE under
reduci ng condighd ons. The mAb [yF 10. 62. 3 i munopgggjpitated an
approximately 40 kDa protein from E710.2.3 under reducing conditions. The
el ectrophoretic nobility of this protein 15 was not altered under
non-r educi rig comaiditbddbns. Thi s Wand was not seen 33daysnmunopreci pitates with
normal. hanster 1gG or in immunoprecipitates with an anti-MVHC cl ass |
anti bo - 40 kDa proteip.,was al so identif] . Q |ysates of surface
| abel e%E?%O%B‘.F '3and RMVA- S c'eI1 g". Several cell S{ﬁ?g@ m%l ecul es such as
Thy-1 and Ly-6 A/E are linked to the cell surface 20 via
gl ycosyl phoshatidylinositol (GPl) anchors. This surface |linkage is
sensitive to treatnent with PI -Pk&o TQ, ﬂﬁﬁe {m' ne if the protein recognized
by DMF 10.62.3 was GPI-Iinked, S I ch express the protein on
the cel |l surf ac@&he hptridoms eell kixgt predubing Bie-niinGcloil aftibody DMR10wWAL3, easd not '
reduce DMF10. 62, t aj ni ng hut i d as i ni for . | -1inked
ol eoul o THCetea By BsABerth e Gl G R T CEL SR ot el
DVF10. ?Ifa 3 Manassas, Vo ohduly Q0] 1999,laad delhybidoniaxel lings poduling tHexaorotlenal: The in
vivo effect q h 62.3 anti R mce.were injected IV qr. IPwith 5
v106 syngerhtoder RBIG e i D 6ol SRt g e hRRiest Toms Ciiber | on 1P
of 0.5 ng afolk&ivnr(ATCAY, 1D80102nidersityt BdulshyrdpMahdseas] VIAS orcliuly 2201909y Thed agai n
10 days | The  surVvi vglg 0;6 animal s.was fol |l owed for 50, days (Table

g8rd Y the

VI). -30. 3\;9%&'9‘%@1"%?} conifjons thaf assure that access fo

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 availabilify of a deposit
does not constitute a license to practice the subject invention in derogation of patent rights
25  granted by govemmentai 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 ieast five years after the most recent request for the
30 furnishing 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 a sample from the deposit.

The depositor acknowledges the duty to replace the deposit should the depository be
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Treatment Survival Average tine to death 5 1. saline 0% 35 days 2.

control antibody 0% 33 days 10 3. DVF62.3 100% (No deaths) Deposit

St at ement Wi? li doma cel | line producing the nonocl onal M’HW*’M
0.62.3, was received by the Anerican Type Culture Collection (ATCC), 10801
Uni ver si ty Bouhablesto dyrnish & sdviysle sheasreqiééied,alne futhy cétiditioh 9P the depudits. &l hybr i doma

L1 duci.ng t L i badi es .DVF10. 167. 4 DVF10. 34. 36
wer ¢ 1 o0e vou Byt i MEIPY Btk 4 e SRR IR PR 0501

Uni versity Boitte®ucbly, retlbvidupas the \grantifgof b falenfdiscldsBfgSheni.ne hybri donmas have
been deposited under conditions that assure that access to the hybridonas
w Il be avail able during the pendency of the patent application disclosing
20 themto one determ ned by the CoOthesEmbeodiment§ Pat ents and Trademarks to

be entitled thereto under. 3 1.14 and 35 USC 122 . The deposits are
avai | abl e gs r equielﬁ Efo g‘f/undfeEsZ"é’lgFﬁt B'Q{JI%H’F VERRe l{ﬁscgi?ﬂﬁfﬁ"f’gid W‘fg?-‘g?wm
counterparts gith Jtlfjeeiemilbd ?stri;niop ?wﬁﬂmh re@bing Hlesctt')iﬁtltdhgeii)e;xdétr tg ifhistred :mc}j
However, it sho e undegstood that the availability of a deposit,6 does
not constit ut E°tgmflf @8 fre Pf)t%f)}rg&’ft"°eew‘?'ﬁléls§ﬁ§?"€cbé’ ‘$W qf the appendled glgims: on of
pat ent ri ght sOthéPaspeds)aeehniiges) MtEnodiBektichs 2E Withil thesdbgel W the HilGring D] ect
culture deposits wll be stored and nade available to the public in accord
with the provf@ns of the Budapest Treaty for the Deposit of

M croorgapgsm i.e., they will be stored with all the care necessary to
keep them viable . and uncontam nated for a period of at |east five years
after the nosWhatdgeldimeddgiuest for the 30 furnishing of a sanple of the
deposits, pnd 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 |ast request
for a sanple fromthe deposit. The depositor acknow edges the duty to

repl ace the deposit should the depository be -31 ...... ...... . WO

01/ 07481 PCT/ US00/ 19589 wunable to furnish a sanple when requested, due to
the condition of the deposits. Al
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restrictions on the availability to the public of the subject culture
deposit will be irrevocably renoved upon the granting of a patent

di scl osiwiQot/o#81 Ot her Enbodinents 5 It is to be underst RET/VIII | e t he
i nvention has been described in conjunction with the detail ed description:

thereof, the fOIegowamﬁs‘a&falaﬁ.bm brSanti ﬁ@@&.&ﬂé&&%ﬁﬁﬁ% not |imt
the scope of the invention, which’is de |ned by t scope of the appended

clains.  Cmeapclonabantibady: advant ages, and nodifications are within the scope.

of the follow n Biﬁéﬁ"?talt‘l&éépfé& is clained is: 1 -32 WO 01/07481 .
PCT/ USCQO 19589 &ﬁ A nn%oc anti body, or antigen-binding fragment

t her eof , wher ei (o) ithébits gelhproliferation ofretdeld bpign binding teitheieell; andf et al t hynocytes; -
(b) inhibits ce el | upon binding to the cell; and 5
(c) doeé not bi Lhd&fs%{ﬁ 4@5Pﬂ&hn8$y e% 2. The nonocl onal antibody of claim
1, wherein the antibody induces honDtyplc aggr egati on upon binding to a
cell. 3. The m)@OC' Oﬂfélnmpabmmbgay&dc?alﬁulwhafeisrtﬁeaauw@ﬂmsbody i nduces

apoptosis in a cel ch 1t binds . The -nonocl 6nal anti body of
claimi1, Mwmc@wempmmﬁﬂmpﬂpdhl ly binds to one or nore tunor cell
l i nes |nthe group E710. 2.3, RVA-S, CTLL, LB 17.4, AZ20, V\EHI-231
PBK101A2, C2.3, B 16, MC57, WOP- 3027, 293T 143Btk Jur and Cos. 5.
The nonocl onal &nt i bidwynaseclenalanibady oficlain;l,wherem the anp 'é‘b’é?ﬁ fically 15

binds to EZﬂrﬁx&ls:‘lnﬁ%éﬂf%wh@chliﬁklﬂds”o”oc' onal antibody of claim1l, wherein the
nmonocl onal tibody is DW 62. 3 produced by a hybridoma cel| Iine ATCC

No. PTA-377. 7. The nonoclonal antibody of claim1, wherein the nonocl onal
antibodyg is 4, The monoclonal antibody of claim 1, wherein the antibody specifically

binds to one or more tumor cell lines in the group E710.2.3, .RMA-S, CTLL,LB174,
A20, WEHI-231, PBK101A2, C2.3, B16, MC57, WOP-3027, 293T, 143Btk, Jurkat, and
Cos. '

5. The monoclonal antibody of claim 4, wherein the antibody specifically
15 bindsto E710.2.3 cells. '

6. The monoclonal antibody of claim 1, wherein the monoclonal antibody is
DMF10.62.3 produced by a hybridoma cell line ATCC No. PTA-377.

7. The monoclonal antibody of claim 1, wherein the monoclonal antibody is
DMF10.167.4 produced by a hybridoma cell line ATCC No. PTA-405.

20 8. The monoclonal antibody of claim 1, wherein the monoclonal antibody is
DMF10.34.36 produced by a hybridoma cell line ATCC No. PTA-404.

9. A monoclonal antibody, or antigen binding fragment thereof, that binds to
a protein bound by a monoclonal antibody produced by hybridoma cell line ATCC No.
PTA-377, PTA-404, or PTA-405.

R O



DMF10. 167. 4 produced by a hybridoma cell |ine ATCC No. PTA-405. 20 8. The
nonocl onal _anti body of claim 1, wherein the nonoclonal antibody is

DVF10. 34. SQV‘BPUB'{féid by a hybridoma cell |ine ATCC No. PTA- 482*"@.“"’}:?539
nmonocl onal anti body, or antigen binding fragnent thereof, that binds to a
protein bound by a 16pno@hetahocionial dntitydynsfethimh Ofwikeih Heah@su8y i€ Rinhanidele ATCC
No. PTA-377, PTA-404, or PTA-405. -33- 11'INCL MWD 01/07481

PCT/'US00/ 19589 10. The nonocl onal antibody of claim9, wherein the

anti body i s humani 4éd. Thdmofelonabantibdédyraficlazm O, Wisalsin dfe aotitxidyni®a chitnericei n t he

anti body is a ghi | nal. o QRPrisin on- human vari abl e
regi ons and hurﬁ%lr?g@gﬂs gﬁ{ag%lr@g‘lﬂélrlé%(%’f" gr@%edeﬁlgﬁwgé Tepgonsignl 5 - p
nmonocl onal antregionbf light and heayywhdinnndi ng fragnent thereof, that binds to an
epi t ope bound by a nonocl onal anti body produced by hybridoma cell |ine ATCC
No. PTA-377, PTA-404, or PTA-405. 13. A nonoclonal antibody, or

ant i gen- bi #di ng f r ddnend moneelond] antitndy, dyiantigen-bimpling fragmeht thertaf, thaphindsao n

characterized ‘. | ' r '8Qt f_ A0 kDPa: (ii) exqr. [,on on

t he surface ofag%g;[téalﬁg bt()h%/dn%c%étg&w ?llalnﬁ%n ex‘%‘? eedgbgi }gﬁgg?{'(‘? I%%@NBT

adul t t hynocytRIA-377, PTAt40d, ailHTIA-885.t 0 bl ock cell proliferation upon binding
by the antibody; and (v) the ability to induce honotypi c aggregati on upon

bi ndi ng by the antibody. 15 14. The nonocl onal antibody of claim 13,
wherei n the protei A3i s Afmgnpelonal ghffhodytaz eitiget-binding(fraginentthereds] thattbindso

I nduce apopt 0SiS.:# Ladi;ag. by the antibody. 15. The

nonocl onal anﬁ%écfeugpcﬁrgﬁe%%%&a&bv%#@?h the protein is further
characterilfed by: 20 (vii)ameleplaseightofdd ki cel |l surface of one or nore
tunor cell |ines I stin EZ10. -S, CTLL, LB17.4, A20,

VEHI - 231, PBKlolAz?‘B%Sf."g%§°“%l‘8},’°Wé%gf\%ﬂ-‘gﬁ‘ﬁ}’*%ﬂ, 143Btk, Jurkat, and

Cos. (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.

15 14.  The monoclonal antibody of claim 13, wherein the protein is
further characterized by:

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

15.  The monoclonal antibody of claim 13, wherein the protein is further
characterized by:
20 (vii) expression on the cell surface of 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.

16.  Anantigen-binding fragment of a monoclonal antibody of claim 1.
17. A monoclonal antibody of claim 1 further comprising a detectable label.

25 18. A hybridoma cell line which produces the monoclonal antibody of claim 1.

-34- [
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16. An antigen-binding fragnent of a nonoclonal antibody of claiml1l. 17. A

nonocl onal anti body of claim1 further conprising a detectable |abel. 25
18. A hy\igeiassicel | 1ine which produces the nonocl onal apirhsdsieske cl ai m
. =34 1 1" eereeere "t rr et e e €L W 01/07481 PCTIUSOO 19589

cel | [1ne’ ATCC NB- priteytcmtedl fir orshim {b mErhse b ioms el Bk 20 A

subst ant i al tafl 121erATEC NoEPTA-S TR ATOCNG. 290404 or ATCENSPTACHYSar Wei ght of 40 ..
kDa; 5 (ii) expression on ithe surface of fetal thynmocytes; (iii) no
expression on the surface of adult thynocytes; (iv) the ability to bl ock
cell proliferatizin uposubstntihilp gur prdtdie clardctenioeibyof claim 1; and (v) the

ability to inducg honptypic. | on upon binding by the antibody of 10
claim >1/ 21. The&pﬁ%&g?‘ﬁgwgiggﬁq%f whePei n the p?otgi nis furthe?/ -
charact esi ze]g by(ii) eXprésyio ¥pthe sufae obfetabthgmocytespr € tunor cel | |ines :
consi sting of E710.2.,3 RVA-S, CTLL, LB 17.4 A20, WEHI -231, PBK101lA2,
&3 B 16, MB7, W‘%B%?’SP’“?%??*“T&%‘&PEPZQHH}‘M°%‘H% Cos. 15 22. The
protein of clai nwGhe aMiRy fblockfell Profifefition borf BifidifEby HE itMEPLS IAR 10Y:

(vii) the abiJ]ity to induce apoptosis in a cell upon binding by the

ant i body ofdc| aim 1. 23. The protein of claim20 that binds to the

nonocl onal anti BHGHUYS Sidutdhomd¥pid tof uborl bilG BiXiboliy 6F 377,
PTA- 404, or PTAF(Z)Cj)%lfe 210634.' K pﬁar)rr%ceu i cal gg(r)rp?()lsi?é}g}‘r}@gorrproi gi ng the

nonocl oHhl d#m body of claim 1 and a pharmaceutical ly acceptable carrier.
25. A nmethod for detecting a tunor cell in a subject, the nethod

conprising: contacti a cel] sanple fromthe subject with a nocl onal
ant 1 body of claidh 1 THRBBISORFINRA Eheceis e praieif s fortire AT ¢
bi ndi ng; and (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. - |

15 22.  The protein of claim 20, wherein the protein is further characterized by:
(vii) the ability to induce apoptosis in a cell upon binding by the antibody

of claim 1.

23.  The protein of claim 20 that binds to the monoclonal antibody produced by
hybridoma cell line ATCC No. PTA-377, PTA-404, or PTA#OS. '

20 24. A pharmaceutical composition comprising the monoclonal antibody of

claim 1 and a pharmaceutically acceptable carrier.

25. A method for detecting a tumor cell in a subject, the method comprising:
contacting a cell sample from the subject with a mon_o'clonal antibody of claim 1
under conditions sufficient to enable specific binding; and |
25 detecting any specific binding of the antibody to one ér more cells in the sample,

wherein binding indicates the presence of a tumor cell in the subject.

-
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25 detecting any specific binding of the antibody to one or nore cells in
the sanple, wherein binding indicates the presence of a tunor cell in the
subj ect. WB0147485 L M WO 01/ 07481 PCT/ USOQ 19589 26. '| a BeVHIW18%9%| ai m
25, wherein the tunor cell is a thymc |ynphoma, T-cell tunor, a B-cel

|'ynphoma, nel anon, OWOS%GWchlﬁﬁﬁﬁwh&emQEét*uxﬂo?é&iﬁﬁfham ¢l . 27. The
nmet hod of claim 25, wherein the tunor cell is in a patient. 28. A net hod

of inhibiting turrbfmpbm Toped)| tumes; a BresH lymﬂ@memﬂa@%ﬁﬂ?qsycﬁga oraeHi§ act i ng
the tunor cell w4 leﬂﬂéﬁ%F 1/ of a nonoclonal antibody of claiml,
prolife

sufficient to |nh| b|t ration of the tumor cell. 29. A nethod of

I nduci ng apoptosis in a cell, the nmethod conprising: contacting the cell

with a quantity 0i7theI'HMBﬂfdd(Ui’%1auﬁins iviHREbin @k tuphoRicell ik.in 2 patieRt( f i cient to

i nduce apoptosis in the cell. 30. The method of claim 29, wherein the cell

Is a tunor cell selected fromthe group consisting of thymc |ynphoma, T

-cell tunmgr, a B-z@l| A yhodofinhibitingnaner cell prdlifaativhcthemetind donprising: T-cel |
| eukem a. 31. The nethod, of cl ai wherein the cell jis.n.viftrp or
vivo. 15 32. A ki onfaghng tesmagec s!g]wﬁﬁrgmey Aragatglonst anthads of taim ’antlbody

of claim 1, sﬁﬁéieﬁtrtsmmdpr&irémﬁ&ioﬁthaumecexﬁS The kit of claim32, wherein
the tunor to be di agnosed is selected fromthe group consisting of thymc

| ynphoma, T cell tunor, a B-cell |ynphoma, nelanoma, osteosarcona, and
acute T cell |euksdn a. Aﬂﬁth%dofﬁdﬁcimpoptabxkmanseryembngt}n;gemmﬁsing)ri si ng the

nonocl onal antibody of clalm onj,ugat ed t a_noi et d of
sel ectively deliverinf°BRRHEsD ‘@‘"‘Q‘ig pty @ f}\e“f%o‘g %&ﬁ’ﬁg’l"d fﬁ t hod
conpri si ng: a@fﬁm@hﬁ&ﬁfdhf@pbﬁtohklﬁltﬁafﬂllm the targeting agent of claim 34;
and -36 LLLLLELE Freerr reerr e e rnnl

30. The method of claim 29, wherein the cell is a tumor cell selected from the
group consisting of thymic lymphoma, T-cell tumor, a B-cell lymphoma, melanoma,

osteosarcoma, and acute T-cell leukemia.
31. The method of claim 29, wherein the cell is in vitro or in vivo.

15 32. A kit for tumor diagnosis, comprising the monoclonal antibody of claim 1,

and instructions for its use.

33.  Thekit of claim 32, wherein the tumor to be diagnosed is selected from the
group consisting of thymic lymphoma, T cell tumor, a B-cell lymphoma, melanoma,

osteosarcoma, and acute T cell leukemia.

20 34. A tumor cell targeting agent comprising the monoclonal antibody of claim

1 conjugated to a moiety.

35. A method of selectively delivering a moiety to a tumor cell in 2 mammal,
the method comprising:

administering to the mammal the targeting agent of claim 34; and

-
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* CL W 01/07481 PCT/USO0/ 19589 allow ng sufficient time for the conpl ex
to reach the tunor cell and the antibody to bind to the tunor cell, thereby
sel ecti wedg1/0B1 vering the noiety to the tunor cell in tRE/U0GABI8Y 36. A

met hod of isolating a protein, the nethod conprising: 5 contacting a sanple

cont ai ni ng proteins \M]&hngg,ﬁ:ﬁgg,ﬂ%{eq&%eéyﬁmgqueagﬁmgm cglba,{gy IOa tinme and

under conditions sufficient to enable the formation of ant rotein
conpl exes; 3nthedy tadindie thedwmeorsgll, therebyisglectivelydelivesing theymaiety tothe umepyi ng t he
proteinfr &?ﬁ?‘ GhgX, thereby isolating the protein. 10 I1111Q

T 11111

1111121101 1 L -37
36. A method of isolating a protein, the method comprising:

5 contacting a sample containing proteins with the monoclonal antibody of claim 1
for 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.
10

* c L M S *
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