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FIELD OF TII E I NVENTION This invention relates to the isolation and
production of cancerous di sease 5 nodifying anti bodies (COMAB) and to the
use of these CDVAB al one or in conbination with one or nore

CDMAB/ chenot her apeutic agents in therapeutic and di agnostic processes. The
invention further relates to binding assays which utilize the CDVAB of the
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In humans, the single gene wpy of CD44 is located on the short arm of
chromosome 11, 11p13. The gene contains 19 exons; the first 5 are constant, the next ‘9 are
variant, the following 3 are constant and the final 2 are variant. Differential splicing can lead to
‘over 1000 different isoforms. However, currently only several dozen naturally oCcming

20  varianis have been identified. | |
The CD44 standard glycoprotein consists of a N-terminal extracellular (including
© a 20 a.a. leader sequence, and a membrane proximal region (85 a.a.)) domain (270 a.a.}, a
transmembrane region (21 a.a.) and a cytoplasmic tail (72 a.a.). The extracellular region also
- contains a link module at the N-terminus. This region is 92 a.a. in length and shows hqnioiogy
25  to other HA binding link proteins. There is high homology between the mouse and human forms
of CD44. The variant forms of the protein are inserted to the carboxy tenminus of exen 5 and are
located extracellularly when expressed. | |

A serum soluble form of CD44 also occurs naturally and can arise from cither a

stop codon (within the variable region) or from proteolytic activity. Activation of cells from a

30  variety of stimuli including TNF-« results in shedding of the CD44 receptor. Shedding of the



A serum sol ubl e formof CD44 al so occurs naturally and can arise from
either a stop cotton (wthin the variable region) or fromproteolytic
activity. Activation of cells froma 30 variety of stinuli including TNF-a
results in shedding of the CD44 receptor. Shedding of the 2 receptor has
al so been seen with tunor cells and can result in an increase in the human
serum concentration of CD44 by up to 10-fold. H gh CD44 serum
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closely associated with tumor disease inttiation and progression. has also been implicated
in playing a role in cancer through a variety of additional mechanisms. These include the
25  presentation of growth factors, chemokines and cytokirnes by cell surface proteoglycans present
on the cell surface of CD44 to receptors involved in malignancy. Also, the intracellular
degradation of HA by lysosomal hyalusonidases after intemalization of the CD_44~HA complex
can potentially increase the likelihood of tumor invasiveness and induction of angiogenesis _
through the ECM. In addition, the transmission of survival or apoptotic signals has been shown
30 to occur through either the standard or variable CD44 receptor. CD44 has also been suggested to

be involved in cell differentiation and migration. Many, if not all, of these mechanisms are



be involved in cell differentiation and mgration. Many, if not all, of

t hese nechanisns are 3 environnent and cell dependent and several give
rise to variable findings. Therefore, nore research is required before any
concl usi ons can be drawn. In order to validate a potentia
functional role of CD44 in cancer, expression studi-es of CD44 were
undertaken to determine if differential expression of the receptor
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there is no evidence that antibodi es such _
. CD44 antibody had similar effects. A3D8 also induced IL-1 release from monocytes and IL-2

25 ~ release from T lymphocytes. Inierestingly, the use of A3D8 in conjunction with drugs such as
o daunorubicin, mitoxantrone and etoposide inhibited apoptosis induction in HLG0 and NB4 AML
“cells by abrogating the gencration of the second messenger ceramide. The J173 antibedy, which
does not have intrinsic activity and is directed against a similar epitope of CDMS, did not inhibit
- drug-induced apoptosis. The NIH44-1 antibody, directed against an 85-110 kD and 200 kD form
30 of CD44, augmented T-cell proliferation through a pathway the authors speculated as either
cross-linking or aggregation of CD44. Taken together, there is no evidence that antibodies such



as these are suitable for use as cancer therapeutics since they either are
not directed against cancer (e.g. activate |lynphocytes), induce cel
proliferation, or when used with cytotoxic agents inhibited drug-induced
death of cancer cells. Several anti- 4 anti bodi es have been descri bed
whi ch denonstrate anti-tunor 5 effects in vivo. The anti body 1.1ASM., a
nmouse | gGl directed to the v6 variant of CD44, has been shown to decrease

t he | ymahiheede: sansblé wﬂ-gsermfca:&tala@agp&ﬁgstsmemy cllidn aicent difcRdepnasar ci nom
BSp73ASML. Survival of the treate Bl s. was conconitantly increased.

ni .

The ant CHSEY/ CRaCtivHe mphpetss). wdupg 083@#1 hraion, ¥ hsa psRdavithsHstpRfRgents

col oni zalHiwRd dARdnARSd Reldflcalcactell® i nterfere with cell proliferation in
the | ynph node. There was_no direct 10 cytgtotoxicity of the apti body on

the tunor cells i¥erhant:CRMantibpdics fieyehser deasnpen sthic dpmpprstrate anti-umor

conpkengtad®maid! THe ibedyOK i £SIY, 2 Mbusk FGINEredlell RCHhOG6 CHlxht dramati 0iR.
Uility of the antibody against hupan cells was not descri bed.

Breyer  EFengpovRIOterEEE dhakephiadiegnd ing BEAE 8l iyt B A e antibody to

CD44s t Qddhbsdréiémd BSpDASBIIE Fuk@thl 6f (hd Reddd MGhAPWEAIhMmtiRl Pinbegheiat =
glioblastorria. The rat_glioblastorna 15 cell |ine C6 was inplanted in the

front al Thepuibodpwasmisticgt vdbrdmipigisref fplore fxmeh grdgenlonizatioseanetit s wit h
ant i bodyodWatedMoiAEAES Witdlcell PlofifelioR in (hE BHpARodAt SheleRBRldiatied decr eased
tumor growt h, and hi gher bod melght{than buffer qr 1sotype control

t redP ed cytalotoxicity ef p antigdy onBig tumsr selfsdn pig; Brddheastibadyslie ttedlBpess in vitro
t 0 covelshhiBBer Dtttk Wy iol 8ol RGBinid SfecidREd Min@iORPORRK oS ihe BMibody d not
have any direct cytotoxic effects on cells. This antibody was not tested
agai nst agirhhurean gells wasgmt desgiiPdnas carried out which conmpared the efficacy
of an antibody t G851 (deMribePthd kisd F aRBmAREA MO W ilaBle DA b CHPZGH . The
hi ghly netastatic nurine nelanoma |ine B16F10, which_expresses both CD44

i sof onngismphie pipgreatienef ap prihetvrirdiysmplapisd g1 mickdastonga; dibe pat glighasiogidt i bodi es
wer gsg xam_i;ﬁ\tmfastim?raﬁke@l BVihE ROnthNEbedsHIBREON wadic, Ihh Bat$rbtd YiveB9 tbarARhds DOdI es
caused a significant reduction of greater than 50 percent in the nupber of

| ung netaBapiibody by indpesrelaal injertions TIgplrd ragsfsmonstveted desreased tymer gPwik 99bet ween
the twopantideay iy@x%ht’ {REoudiat bQiypeQbsirdl @batf HEC trhPaiibbdkatdbRNo idhibli t 1 O,

and the authors, Zawadzki et al, specylated that the inhibition of tunor
growt h dhssign el qells prrdraiorppusips BRadRYHye XA IRt BEE cPBPensRs.Bd ROt h i ts

l'i gand. hh 80 0E8EEyisbKE ¥t e Thidanlibodaanbbtestta Ahindanmns taat ed that

the antibody and its F(ab')2 fragnent were able to block the | h node

i nf2Ptration by th¥udiwasramied ol vhivhsosiaicd hestliony of aagptkady R4

si gni fi g@any sy iovdnvalibdgReEDW4$10 (kbs) Mkehighd deBsn AR wdlaRinadiieved t hat
transfection of LBTRs nurine | ynphorma, which does not spontaneously form
tunor s, BAPKI, whieh yueesey bot et d fornss, yipseimphotep dgjrayepopdy mte wirsr dlterr 7. 8.1
adm ni syrat é:ﬂﬂocﬁ&%&@?i@& SWPRhi® i FoChe HRSIIIHRMEY. BoAMRHIRMAISdaned | S 11
conparison to the isotype control "anti body. None of "these studies

denonst paigaidicant mductioniof gregler Gan fhpesceatinithromnbeadivoganetastase erevys28, | s
speekfi ¢ far. by : . i : ases of a
e A e T S R S ol
met ast agroliéeratignédmvierel dnd therrattgmiiamdzibdmal Wessulpisf! ot bd indiibdanddieeers| y.

Tr eat ne b ke . j : r s, only 1
of 10 TR Ry SIS RC AR ool s Bl Aol SDUF R s MRl WlpEA 0,

per cent siofly waingridhv &d, datiahalesal. ﬁf(n@be)@ec‘rjfthﬁg‘rmtiéodpif&nd HeF@bipi frgapnt were
demonst gL %l&&ﬁ%ﬁ%b hOdY iRiftrh®h 1 ind MIRe F-0UBhbRdna EHIPRS bdaiddanat the

mechani sm of ac
- 30 significant survival benefit 10 the mice. Wallach-Dayan et al. showed that transfection of LB-

TRs murine lymphoma, which does not spontaneously form tumeors, with CD44v4-v10 conferred



10 was not dependent on conpl enment or anti body-dependent cellul ar
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indicating that the antibody itself did not have an anti-proliferative or cytotoxic effect. In
addition, there was no effect of the antibody on cell growth in viiro.

30 VFF-18, also designated as BIWA 1, is a high-affinity antibody to the v6 variant
of CD44 specific for the 360-370 region of the polypeptide. This antibody has been used as a
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treated with the maximum tolerated dose (1.0 GBg/m?) were obscrved. Although there were

some effects on tumor size these effects did not fulfill the criteria for objective responses to

treatment. A fuirther study of '%Re-labelled chimeric Mab U36 employed a strategy of using

25 granulocyte colony-stimulating factor stimulated whole biood reinfusion to double the

maximum-tolerated activity to 2.8 Gy. In this study of nine patients with various turnors of the

head and neck, 3 required transfusions for drug related anemia. Other toxicity includes grade 3

myelotoxicity, and grade 2 mucositis. No objective tumior responses were repg_‘);rted although

stable disease was achieved for 3-5 months in 5 patients. Thus, it can be seen that although Mab

30 U36 is a highly specific antibody the disadvantage of requiring a radioimmunoconjugate to
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benefit from Hercept&n lreatment th.llt? stﬂlcrequlre chemotherapy and consequently would still

have to deal with, at least to some degrec, the side effects of this kind of treatment.

The clinical trials investigating colorectal cancer involve antibodjes against both
glycoprotein and glycolipid targets. Antibodies such as 17-1A, which has some speciﬁciiy for

25  adenocarcinomas, has undergone Phase 2 clinical trials in over 60 patients with only 1 patient

having a parlial response. In other trials, use of 17-1A produced only I complete response and.2
minor respoases among 52 patients in protocols using additional cyclophosphamide. To date, -_
Phase I clinical trials of 17-1A have not demonstrated improved efficacy as adjuvant therapy
for stage II colon cancer. The use of a humanized murine monoclonal antibody initially

30  approved for imaging also did not produce tumor regression.



25 cane froma Phase |l clinical trial where treatnent involved a
nonocl onal anti body (SON-15; dox-BR96, anti-Sialyl-LeX) conjugated to the.
cell-killing drug doxorubicin in conbination with the chenotherapeutic
- agent TAXOTERE(r). TAXOTERE(r) is the only FDA approved chenot herapy for
the second line treatnent of |ung cantler. "Initial data indicate an
i nproved overal |l survival conpared to TAXOTERE(r) alone. Qut of the 62
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prostate, and stomach cancer. The most promising recent results for non-small cefl l-ungr cancer

25  came from a Phase |1 clinical trial where treatment involved a monoclonal anﬂbody (SGN-15;

_ doi—BR96, anii-Siaiyl-LeX) conjugated to the celi-kiiling drug doxorubicin in cbmbihaﬁon with
the chemotherapeutic agent TAXOTERE®. TAXOTERE® is the only FDA. approveﬁ
chemotherapy for the second line ireatment of lung cancer. Initial data indicate an 1mprmfeu
overall survival compared to TAXOTERE® alone. Out of the 62 patients who were recruited for

30 the study, two-thirds received SGN-15 in combination with TAXOTERE® while the remaining
one-third received TAXOTERE® alone. For the patients receiving SGN:15 in combination with



25receptor with the greatest affinity usually has the highest probability
for initiating or inhibiting a signal may not always be the case.

Despite sone progress with the treatnent of breast and col on cancer, the

identification and devel opnent of efficacious antibody therapies, elther

as single agents or co-treatnents, hal® been inadequate for all types of

cancer. 30- 13 Prior Patents: U S. Patent No. 5,750,102 di scl oses a
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produccd using these methods and selected on the basis of their affinity. The flaws in this

strategy are two-fold. Firstly, the choice of appropriate targets for therapeutic or diagnostic

antibody binding is limited by the paucity of knowledge surrounding tissue specific carcinogenic

processes and the resulting simplistic methods, such as selection by overexpression, by which

these targets are identified. Secondly, the assumption that the drug molecule that binds to the-

25  receptor with the greatest affinity usually has the highest probability for initiating or inhibiting a
signal may not always be the case. '
Despite some progress with the treatment of breast and colon cancer, the
identification and development of efficacious antibody therapies, either as single agents or co-

treatments, have been inadequate for all types of cancer.
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carci nomas and not dependent upon the epithelial tissue of origin.

U S. Patent No. 5,783,186 is drawn to Anti-Her2 anti bodi es which induce
apoptosis in Her2 expressing cells, hybridonma cell |ines producing the
anti bodi es, nethods of treating cancer using the antibodi es and

phar maceuti cal conpositions includingl%aid antibodies. 30U.S Patent No.

5,849, 876 describes new hybridoma cell lines for the production of
monocl-onal antibodies to nucin antigens purified fromtunor and non-tunor
tissue SPoffasals: 14 U.S. Patent No. 5,869,268 is drawn to a

met hod for gener ay.snGueas RUNETH0|190PRAGYKE @ ppiced whiieth @Ms Gah i patibyt'stpsoi f i ¢ to
a desired antigen,. a hod far, produci ng.a nopocl onal. anti bqody, as well
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part i CuliBése Yearavmd cklls drb e udustdceinatothegati@nt i - 1 | 1) human nonocl onal
~anti body useful for the 5 dj i,s .and treatnent .of cancers.. . ..
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carcinonma cells. The nechani sm by which these antibodies function is
t wo- f ol gorjaheails of the mamppsy E‘é‘lﬂ’b‘é’ e}élttre’é‘afr‘é’gt?’??%’ Qﬁg‘gf’i’g o lﬁ"B’?T 0%t i gens
present cofladifg iheUdieRa antitod{) Wit fissuabld MEvimal thatmes deti tddelierapy té kidt t he 10
anti bodi es have _the ability i.nt er nal w thin the carci cells,

t e _
S Ubs equERPIstS lgn deterritia e e e veesbed iy Blaesing JF tasiig ot e

ant ifgodysheied Gniogy Athd BRhAt LdiaPcdmgyaheid af 88 dedefierbiRi veoplisivdélfsi &d f orm t he
anti bodi es al so mani f est cyt ot 0x] Cg‘P loperti es

_ Jrani 1e ert.l es ﬁ_t s‘%’gcific .cogﬁqntrati-o‘ns.
U 'S. PaPermmganibodiesdieeied @humppitaceifac sptigenss ho pout FEsMEes Y or tunor
t her ap){n%aﬁ%%?cem &@&!éxﬁléidc&velﬂ@mu‘%e oﬁsﬁélﬁa:ﬁgédsbodﬁ is an ant iungcl ear -
aut oanti body froman aged mamyal .. In.this case, the autognti.body is said
to be one type ofU-ﬁa?f\S‘?“éN";%H]tg@aymfvti%ﬁﬁ"?‘i‘f?’f'ﬁ‘@‘%rﬁ?ﬂ%E@gg?ré Because the
aut oant ipRRdMica 0 BB&ifcalyihAphteApRE:heB@IRdtion of akAvd@anmtibelyuihichianthet hat t he
aut oant i body actually cones fromthe pati ent, b@: nglgl}lr eated._ %n adgition -
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surgically removing tumor tissue from a human cancer patient, treating the tumor tissue to obtain

~ tumor cells, irradiating the tumor cells.to be viable but non-tumorigenic, a.nd.using these cells to.
20 prepare a vaccine for the patient capable of inhibiting recurrence of the primary tumor while
sirﬁultaneousiy inhibiting metastases, The patent teaches the development of monoclonal
antibodies which are reactive with surface antigens of tumor cells. As set forth at col. 4, lines 45
éi’ seq., the patentees utilize autochthonous tumor cells in the development of monoclonal
antibodies expressing active specific immunotherapy in human neoplasia. 7
25 U.S. Patent No. 5,693,763 teaches a glycoprotein antigén characteristic of human
| carcinomas and not deﬁendent upon the epithelial tissue of origin.
U.S. Patent No. 5,783,186 is drawn to Anti-Her2 antibodies which induce
apoptosis in Her2 expressing cells, hybridoma cell lines producing the antibodies, methods of
‘ treating cancer using the antibodies and pharmaceutical compositions including said antibodies.
30 U.S. Patent No. 5,849 876 describes new hybridoma cell lines for the production

of monoclonal antibodies to mucin antigens purified from tumor and non-tumor tissue sources.



are transfected with M-1C genes, which may be cloned fromcells or tissue
fromthe patient. These transfected cells are then used to vaccinate the
patient. U S. Patent No. 4,861,581 discloses a process conprising the
steps of obtaining 25 nonocl onal anti bodies that are specific to an
internal cellular conponent of neoplaktic and nornmal cells of the mamal
but not to external conponents, |abeling the nonoclonal antibody,

contacting the | abel ed antibo ith tissue of, a manmal that has received
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tunor celds. As set forth at col. 4, lines 45 et seq., the patentees
utili zecensed@HeMonous tunor cells in ‘the devel opment of nonocl onal '

anti bodi es expr e NGuREkb VE75R8S bfsiicseh MAUBObMRIoamIbollBs Tk ks HRapyasi a.
U S. Patent No. 5,693,763 teaches a glycoprotein_ ant] (?en characteristic of
humdp cardrrpRliriaisaHereise hispubadhe s pulusiens wemihesy iom or sed @y i gin,
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‘ U.S. Patent No, 5,750,102 discloses a process wherein cells from a patient's tumor
are transfected with MHC genes, which may be cloned from cells or tissue from the patient.
These transfected cells are then used to vaccinate the patient. e
U.S. Patent No. 4,861,581 discloses a process comprising the steps of oﬁtainin_g
25  monoclonal antibodies that are specific to an internal cellular compéhent of neoplastié and

normal cells of the mammal but not to external components, Igbelimg, the monoclonal antibody,

contacting the labeled antibody with tissue of a mammal that has received therapy to kill

neoplastic cells, and determining the effectiveness of therapy by measuring the binding of the

labeled antibody to the internal cellular component of the degenerating neoplastic cells. In

30 preparing antibodies directed to human intracellular antigens, the pateniee recognizes that

malignant cells represent a convenient source of such antigens.



20U. S. Patent No. 5,869,268 is drawn to a nethod for generating a human

| ynphocyte producing an antibody specific to a desired antigen, a nethod
for producing a nonocl onal antibody, as well as nonocl onal ant, bodies
produced by the nethod. The patent is particularly drawn to the production
of an anti-HD human nonocl onal antiboly useful for the diagnosis and
treatment of cancers. 25U.S. Patent No. 5,869,045 relates to anti bodies,
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dxagnoms and treatiment of cancers.
25 U.S. Patent No. 5,869,045 relates to antlbodles antibody fragments, antibody

conjugaies and single chain immunotoxins reactive with human carcinoma cells. The
mechanism by which these antibodies function is 2-fold, in that the molecules are reactive with
cell membrane antigens present on the surface of human carcinomas, and further in that the
amtibodies have the aﬁility to internalize within the carcinoma cells, subsequent to bind'ing,

30 making them especially useful for forming antibody-drug and antibodY—toxin conjugates. In



25 MAKCD44>M 2. 42. 3, MAK<CD44>M 4. 3.16. The antibody is generated froma -
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exon of a human CD44 variant 6 that produces a 43 amino acid peptide. The monoclonal
antibody is produced by a number of hybridoma cell lines: MAK<CD44>M-1.1.12,
25 MAK<CD44>M-2-.42.3, MAK<CD44>M-4.3.16. The antibody is generated from a fusion
protein that contains at leasta hexopept'ide of the novel CD44 v6 amino acid sequence. Further,
there is a disclosure of an immunoassay for the detection of exon 6 variant thafcan be used as a
cancer diagnostic. Significantly, there is no in vifre or in vive function of this antibody disclesed.
.S, Pafent No. 5,942,417 discloses a polynucleotide that encodes a CD44 like
30 polypeptide, and the method of making a recombinant protein using the polynucleotide and its

variants. Antibodies are claimed to these polypeptides however there are no specific examples



25cell -gromth inhibiting (cytostatic) properties will hereafter be
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spemﬁcaliy for one tumor and thus make possible the customization oP cancer therapy. Within
the context of this application, anti-cancer antibodies having either celi-killing (cytotoxic) or
25 cell-growth inhibiting (cytostatic) properties will heré_aﬂe.t be referred to as cytotoxic. These
antibodies can be used in aid of staging and diagnosis of a cancer, and-can be used to treat fumor
metastases. These antibodies can also be used for the prevention of cancer by way of
prophylactic treatment. Unlike antibodies generated according to traditional drug discovery
paradigms, antibotlies generated in this way may target molecules and pathways not prev-iousiy
30 shown to be integral to the growth and/or survival of malignant tissue. Furthermore, the binding

affinities of these antibodies are suited to requirements for initiation of the cytotoxic events that

ith one



If the patient is refractory to the initial course of therapy or

net ast ases devel op, the process of generating specific antibodies to the

tunmor can be repeated for re-treatnment. Furthernore, the anti-cancer

anti bodi es can be conjugated to red blood cells obtained fromthat patient
and re-infused for treatnent of metast®ses. There have been few effective
treatnents for 30 netastatic cancer and netastases usually portend a poor
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allows for combinations of’ antibodies at high doses to be used, either alone, or in conjunction
with conventional therapy._ The high therapeutic index will also permit re;t_reatment on a short
25 time scale that should decrease the likelihood of emergence of treatiment resistant cells.

' If the patient is refractory to the initial course of therapy or metastases develop,
the process of generating specific antibodies to the tumor can be repca:ted for re-treatmnent.
Furthermore, the anti-cancer antibodies can be conjugated to red bldod cells obtained from that
patient and re-infused for treatment of metastases. There have been few effective treatments for

30  metastatic cancer and metastases usually portend a poor ouicome resalting in death. However,

metastatic cancers are usualiy well vascularized and the delivery of anti-cancer antibodies by red



25contain only target cells, nedia and sera. The target cells do not have
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" 25 contain only target cells, media and sera. The target cells do not have effector functions since

they are cancer cells or fibroblasts. Without exogenous cells which havé effector function
propertaes there is no cellular elements that have this function. The media does not contain
complement or any cells. The sera used to support the growth of the target cells do not have
complement activity as disclosed by the vendors. F urf.hermore, in our own labs we have verified
30 . the absence of complement activity in the sera used. Therefore, our work evidences the fact that

the effects of the antibodies are due entirely to the effects of the antigen binding which is



The clinical utility of a cancer drug is based on the benefit of the drug
under an acceptable risk profile to the patient. In cancer therapy
survival has generally been the nost sought after benefit, however there
are a nunber of other well-recognized benefits in addition to 30
prolonging |life. These other benefitst) where treatment does 'not adversely
af fect survival, include synptom palliation, protection against adverse -
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t hat r agsieR of lifbodibaihatendtion tdatapyze the hydrolysis of various chemical bonds in the cell
membrane and its associated glycoproteins or glycolipids, so-called catalytic antibodieé.
2 _ There are three additional mechanisms of antibody-mediated cancer cell killing.
The first is the use of antibodies as a vaccine to induc;é the body to produce an immune response
- against the putative antigen that resides on the cancer cell. The second is the use of antibodies to
{arget growth receptors and interfere with their function or to down regulate that receptor so that
its function is effectively lost. The third is the effect of such antibodies on direct ligation of cell
25  surface moieties that may lead to direct cell death, such as ligation of death receptors such as
TRAIL R1 or TRAIL R2, or integrin molecules such és_ alpha V beta 3 and the like.

The clinical utility of a cancer drug is based on the benefit of the drug uﬁder an
acceptable risk profile to the patient. In cancer therapy survival has generally been the most
sought after benefit, however there are a number of other well-recognized benefits in addition to

30. prolonging life. These other benefits, where treatinent does not adversely affect suwivéil, include

symptom palliation, protection against adverse events, prolongation in time to recurrence or



20 clinical setting may al so have significant direct inpact on the

di sease. Al though prol ongation of survival is the npost sought after
clinical outcone fromcancer drug treatment, there are other benefits that
have clinical utility and it is clear that tunDr burden reduction, which
may correlate to a delay in disease p@bgre55|on ext ended survival or '
bot h, can also | ead to direct benefits and have clinical inpact (Eckhardt
et al.
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. Using substantially the process of US 6,180,357, the mouse monocional antibody
H460-16-2 was obtained following immunization of mice with cells from a patient’s lung tumor
biopsy and from the lung cancer cell line NCI-H460 (ATCC, Virginia, MA). The H460-16-2

30 antigen was expressed on the cell surface of 2 broad range of huinan cell lines from different



20 human breast cancer. I n addi tion, H460-16-2 denonstrated
anti-tunor activity against MB-23l cells in an established in vivo tunor
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conpared to the standard chenot herapeutic drug, Cisplatin, and it was
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_ In addition, 1460-16-2 demonstrated anti-tumor activity agairist MB-231 cells in

an established in vivo luinor model (as disclosed in S.N. 10/603,000). Treatment w1th H460-16-2
was compared to the standard chemotherapeutic drug, Cisplatin, and it was shown that the
CiVSplatin and H460-16-2 treatment groups had significantly (p<0.0().1) smaller mean tumor

25  volumes compared with groups treated with either antibody dilution buffer or the isotype control
antibody. H460-16-2 treatment mediated tumor suppression that was approximately two-thirds
that of Cisplatin chemotherapy but without the significant (19.2 percent) weight loss (p<0.003)
and clinical distréss, including 2 treatment-associated deaths, observed with Cisplatin treatment.

The anti-tumor activity of H460-16-2 and jts minimal toxicity make it an altractive anti-cancer

30  therapeutic agent.
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In order to validate the H460-16-2 epitope as a drug target, the expression of
30 H4o60-16-2 antigen in normal human tissues was previously determined (S.N. 10/603,000). This

work was exiended by comparison with the anti-CD44 antibodies; clone L178 (disclosed in S.N.



20 localized to the cell nenbrane of malignant cells, making CD44 an
attractive target for therapy. 11460-16-2 expression was further eval uated
based on breast tunor expression of the receptors for the hornones
estrogen and progesterone, which play an inportant role in the

devel opment, treatment, and prognosi s2bf breast tumprs. No correlation was
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26 percent, <50-50 percent and >50 percent, respectively. As a result of
its binding to prostate cancer cells, the therapeutic benefit of

11460- 16-2 can potentially be extended to the treatnent of prostate
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G1-G2 (25 percent). The Gleason score is a system of grading prostate cancer. The __G'iéason
grading system assigns a grade to cach of the two largest areas of cancer in the tissue éamples.-
Grades range from 1 {0 5 with 1 being the Jeast apgressive and 5 the most aggfessive'.- Grade 3
tumors, for example, seldom have metastases, but mietastases are common with grade 4 or grade -
25 5. The two grades are then added together to produce a Gleason score. A scoré of 2i0 4 is
rconsidered_low grade; 5 through 7, intermediate grade; and 8 through 10, high grade. A tumor
with a low Gleason score typically grows slowly enough that it may not pose a significant threat
to the patient in his lifetime. All 3 normal prostate tissue sections were positive for the antibody.
However, the tissue specificity was for myoepithelium and stromal fibroblasts and spafed the
30  glandular epithelium. Figure 12 demonstrates the heterogeneity of the binding of H460-16-2 o

tested prostate tumors: 10/53, 6/53, 3/53 positive tumors were in the categories of <10-10



30 suggested that the epitope of CD44 recogni zed by 11460-16-2 was not
present on v6 or v10. The H460-16-2 epitope was al so distingui shed by

bei ng carbohydrate m d confornation dependent, 27 whereas many anti-CD44
anti bodi es are directed agai nst peptide portions of CD44. These | HC and

bi ochenical results denonstrated that204460-16-2 binds to a variant of the
CD44 antigen. Thus, the preponderance of evidence showed that 11460-16-2

nmedi at es _ant.. - er effects.through li.gatipon of an.unique carbohydrate
dependent ¢Bi %@@ﬁ‘%’ﬁ%ﬁaﬂ%ﬁ? %@ﬂﬁ?ﬁé&%ﬁ?ge& 2 sufigiis hincige tocpsate For the
pur pose @fincehics,itbérhpentic baaiithf@RI60-0p2 cas pslafianete dended S ArcaMdnOENi C
noi ety" cha{aﬁcteri zed by its ability to bind with a nonocl onal anti body

encoded B’{PS °ec"ﬁ§?6ri doma cell line 11460-16-2, antigenic binding fragnments

t heL eof or ban_t i bod“ymggmj fgggéaﬁ&rhhgr, erbo-16 %ﬁilﬂ;}g& sﬁcﬂveﬁlﬁmﬁfi@&o Ei_/mittdag e( m)e

mechani sm_be 60-16-2's anti - er 10effects, al uroni ¢ aci

by ol Rg Teoakl e ek atsch ek AR Lastroon o Sprgrion 0 G80 P o t o

of  HIB0- 16,2 e T ea r e o B T AS1 o T o1 o FiA b

0 -16-2 was required to j.nhibjt: adhesj on. of "MDA-NB-231 cells to y

50 per ceﬁlewt‘?ﬂ‘éégqat"gﬁgfﬁr?‘gomﬁdw&%boqyﬁg?w‘iqléf%g%@‘é“@ﬁi Wpdigg @ adyamred ot

:—IiaSt'di numar;g?,sta‘fgdtsblellraa@l‘f)n(c?)npaﬂsdo@m tﬁaehﬂymam e?;_fdasgpag,bp)l [_fge?gag O;Qiimédit Rg toh ’
and conseguen e nediatjng 1ts anti-cancer effects 15 through

own e ofmg . 20doh aEeelestest iukud (5D et SHowes POsghpeReECU =

I n addi t Ha60-16-2twWae spdéifibiferdinier RESaMInfilGattR] ihfla)Sdibr) GelRX ORIt 2EEn -

performed in o¥der l;to detgrn‘i_ne i f th‘gq}m(?o-_ -2 1n vitro,and in vivo :

ant i - can®8t MAPPIRTLORMONE  qoe Py dsntayad e yiplasmicFiainiog RRECHY sc| osed

in S N T 8libodydmund wfY®sf ndd-ndehlistic B idbukd) HOOePar AHOBILERS Wil rcQficted to

11460- 1652, . t he S _an_.jincrease in t r .of NMDA- MB-231 apoptotic

cells i nt}'ﬁﬁlng%)ﬁ%if%ﬁ\ggﬁfn‘f’gltﬁaﬂ%g 6’%9%&8-%.3F4g$-36¥mn§g@fapg@{s apgo appear ed

Ejo be domei{ﬁeﬂ@r'cﬁtpﬂéﬁsed dinadvahed ﬁyertihﬁoﬁfsﬁﬂECH@SOaIﬁ.-Z theftfifle ﬂe%p%@eﬂiiﬂm abe al so

ue, ;in whole or, in part, to its apoptotic inducing capabilities.

To fﬂ#th raB‘T‘ﬁ‘Sidﬂ*gt“éH’Fﬁr@a[H’f?E‘h‘ﬁ "’%‘rﬁa’ﬂfgr‘acti on for H460-16-2, the effect of -

F146016- 2 tr eat merherd pppeaRROPé ASfosm oNCHPAINEXIA thaléRs fhe GO \MkapFestidP iN @
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is normally expressed in the human brain; the H460-16-2 antigen is not. Antibodies dirécted

_ against pan-CD44 isoforms do not stain the liver (including Kuppfer cellsy and positively stain

' _ 20  the gﬁdometriai glands in all phases of the rcproductiv_e cycle, 'i‘he H460-16-2 antigen is clearly

present on Kuppfer cells and is only present on the secretory endometrial glands of the
reproductive cycle. H460-16-2 antigen is clearly present on tissue macrophages and only the
variant forms V4/5 and V8/9 show occasional macrophage staining. The similar yet distinct
binding pattern seen with H460-16-2 in comparison to anti-CD44 L178 and now BU75 indicates

25  that the H460—1 6-2 antigén is an unique epitope of CD44. -

As disclosed previously (S.N. 10/647,818), additional biochemical data also
indicated that the; antigen recognized by H460-16-2 is one of the forms of CH44. This was
supported by studies that showed a monoclonal antibody (I.178) reactive against CD44 identifies
proteins that were bound to H460-16-2 by immunoprecipitation. Western blotting studies also

30 supgested that the epifope of CD44 recognized by H460-16-2 was hot present on v6 or v10. The"
H460-16-2 epitope was also distinguished by being carbohydraté and conformation dependent,



usi ng nor phol ogi cal criteria such as deletion of .single cells, cell

shri nkage and conpaction of chromatin into a dense mass. The. buffer
control treatnent group yielded an average total score of 17 cells ( 5.29)
while the 1-1460-16-2 treated group yi el ded an average total score of 22.5
cells ( 4.20). Therefore, there is a £fend towards increased apoptosis
with 1-1460-16-2 treatnment as 30 determ ned using cellular norphology. 28
Two chinmeric versions of H460-16-2 were generated as disclosed in S. N

11/ 364, 0%hereasmany apts{-BA4 prafibadics are liygsted|ag@ingt pepitidp pertiprsoth RS 1 e Se THEC 2- | gGl)
and the gighgichémicar eﬁﬁ@ﬁe&’r&ﬁst}aggthat @3946-(2(&1%&&%%@8 of Bie DA Q:ﬁ)i
Supernatants fromchineric | hi neric 02-secreting clones were
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t hat obt
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vi vo noduibriggm e brtbkd 6-2 canfigenic blmﬂm@l&ygmts {erdd psatibodr confugatbast  dose
was adm gisiered, 10 treatnment with 11460-16-2 resulted in a tunor growh

i nhi bition of 39 'percent (Mean TIC = 57 percent).. This reduction in tunor
growt h was si gni f Incqasariig fugherfedycidate the weshapiem belrind #6014’ WGW%“The

chi nRy i CorRBg '@Qﬂ%n(c%)ﬁﬁ!ﬂ?‘ 8fahe a?ga&&%re Ed?%s lii@clfﬂéd SORANEREId

growth inhibition 64 percent .9 percent; p<0. 0001)
By cont rlawes detdrmineg it wsﬁashcwemmorcw lrﬁ?r(% 14} mimgamsme of HA60-16-2

(ch) ARLLGAQs 6 Q i gy V\%‘ o
conpar ed Wi %‘%‘ e%to 181%{%?; %}%tiﬁgpwﬂ%bbl cglns tg?iée q\eg{gﬁt C = lri‘&sz percent ;
p=0. 7264pdicated that H460- lAﬂnetmantswtbtallwtng pM$hepw®idﬁ)mdlﬂ4d thigaeer M ne whet her
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same manner as Fine counterpart on ] unan br east |
cancir dbtopeh dayen regiatigh OF iugiasgndsis ogtuxor invag BB 18pughIpoli€ineous apoptotic

ef fects of cells firuaakistliothi Al ARANABREOUER byl Bk BB W@ pbiforilliyf ar ¢ O

cells treated 20 with vehicle only. nmuri ne and hunman chineric 1E61 and
| g&2 1148dr fedegermineiifibelHAG0-e? é wirp alﬁ(bmn’dmtaau-pm'erc@éfe@tpwpteobs & fegulption

Wit gr eatEl Rl ot 8o RO S A TS nd PUERAHSHBOE S g
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ant 'ZlbOdycoﬁlggnston?otgé %@gﬁ "Blﬁgp R ff%ct dgo%ﬁfaefygla?@b&%ggﬂé ({hp ﬁQFef&}é' meric

| gGL ant i I es s ncrease i percent age
necr ot i dhl?a?fﬁcﬂwefﬂﬁﬁ:lfa%mlmw dsmwuinavhm ippast; tqlh@pvptﬁrmscﬂwmgl ve isotype
control s eﬂlﬁ:eé argest increase in the percentage necrotic and

necroti c?apo totic popul ations was seen with (ch) ARH460- 16-2-1gQ&2, then
(cl) AR11460- 16- 2- TgErthenrlicidaterthe tha@@nig:6 0P action for H460-16-2, the kffect oﬂ\H46thi s data

demnst Il Acaliih v o%ﬁ;%#i%ﬁ NRORABAT Wlford G005 05 A AN AER hSact Ot

cancer associ a 'S expresse )
pat B8l odireal dageer wheinzgstigaaheedisdlawed ot S NFum Gein 3). tﬁkpostodataﬂlsa}emounted

denonst ru@itng %om%lo%icgﬂ!rﬂgiagfmhta@%cl]ég‘ 16(9[‘ smglc e sn Etlﬂp s?m}{kage zmc{’l compactlen of
~ chromatin into a dense mass. The b.uffer control treatment group yielded an average total score of
17 cells (+ 5.29) while the H460-16-2 treated group yielded an average total score of 22.5 cells -
(= 4.20). Therefore, there is a trend towards increased apoptosis with H460-16-2 treatment as

30  determined using cellular morphology.



29 cancer tissues, and can be used appropriately for assays that can be
di agnostic, predictive of therapy, or prognostic. In addition, the cell
menbrane | ocalization of this antigen is indicative of tthe cancer status
of the cell due to the |ack of expression of the antigen in nost ‘
non-mal i gnant cells, and this observald on permits the use of this antigen,
its gene or derivatlves its protein or its bSvariants to be used for

assays that can b nostic r t stic.
Cther studies, in %gf@ertcmgrsﬁjélg @gh&) é/f?f%fi%&?{tgﬁ%& s, hg\g)e%pl i mtations
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target. Further, this data also demonstrates the binding of the H460-16-2 antibody to human



This is an advance in relation to any other previously described anti-CD44
anti body, since none have been shown to have simlar properties. It also
provi des an advance in the field since it clearly denonstrates the direct
i nvol venent of CD44 in events associated with growth and devel opnent of
certain types of tunors. It also repr3kents an -advance in cancer 15t herapy
since it has the potential to display simlar anti-cancer properties in
human patients. A further advance is- that inclusion of these antibodies in
a |.i-br arspoerr tiggyes, aacens & uzpdappropiiaady (O pisaysib serebe direnpdis sredistive pf of
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antigen as a target for a therapeutic agent, that when adm nistered can
reducke t Yesiants teobe user igesssof that @Qilr’f@éltagé‘i@ﬁ?,é%@-ﬁ%'ge phéerapit pPoirpgroptica mammal
(thus del aying di SRS GuRELHERH MY uslBFadilendd EbdIA0M e imfEIASLAST S of a
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pr ol ongetierapauiic petentist thataee nat exitikithd s Ata)- | 6-Ph iH69-hG-2 deinonsiralics both éndities t he
use of a?n%o (ME b};ﬁhif%)ty. A odslySdedQidE bkl Sih o MARRES 4R NS, €N

bi ndi ng Tragnents thereof, to t%réget Its antigen to reduce the tunor

but den oMAK<€AMdaM-24b? VAL <CRd4aVitd-tnhava neimiinmer i1 v ayiploxigitvl ong t he
sur viyal ,sBfined (JTHERGhd RERNL A MiTenE shd¥Pho ﬁmeréaﬁn&r%gmamh%.gﬁ Rddition
Furthernore, this invention also teaches the use of” detecting the

H460- 16- Rhannii-§&44iantibodics tablrge demindn viatunos Afftses alsgdvd ceftain lipietiensagnosi s,
predi ¢t @i o nd: BRAAH iy 31360 REA0 RO AmDle, ARONRY S PRAANGIUIRS BulARAL
express this - antigen. Accordingly, It is an objective .of the invention
to utilishewdn wee mdidtufnor aqivirlegsinalyat tmaee. oal sndiingaesslemmsdidvwn ingennaratbodi es

( CDVAB) ' .S \RE B derd r r 7
e, PSR e BTl iy ey A AR L,
cyt otoxild46fk kG2 isalsp disectedngainsthumar €DH4 white psibadien suehhaseidl ] Irsperyze
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anti gen diumdinryarianzgiiring bt tpesmetifrevent oniphibihtugwr eroito HA98rR-2derapableés are
5 e”COd‘%ﬁhibitinﬁgmaan breast t'uInohngo@aﬂl iR dSchb ARk :&%@&ﬁ. 881 OGRP A3 MbdH. On to

teach cancero I sease no yI'ng anti bodies, Ti1gands and . anti gen bi ndi ng
f r agmentisintah &g fmonocional antibody capabie of inhibiting tumor growth of a human metastasizing -

20  melanoma grown in mice in a preventative but not an established model. H'4i§_‘0:—1 6-2 has
demonsirated sighiﬁcant anti-tumot activity in both prevémative and established murine
xenograft models of human breast cancer. Consequently, it _is quite apparent that H460-16-2 has
superior anti-tumor propertics in comparison to previously described anti-CD44 antibodies. It
has demonstrated both in vitro and in vivo anti-tumor activily on a human breast tumor in SCID

25  mice and is directed against human CD44. It also exhibits activity in a preventative and |
established (more clinically relevant) model of human breast cancer and it exhhibi;ts activity with
Cisplatin in an established model of human prostate cancer. -

The present invention describes the development and use of H460-16-2 developed
. by the process described in patent US 6,180,357 and identified by, its reffect, in a cytotoxic assay, |
30 intumor growth in animal models and in prolonging survival time- in those sufféring from

cancerous disease.



It is a further objective of the instant invention to produce:cancerous
di sease nodi fyi ng anti bodi es whose cytotoxicity is nediated through
anti body dependent cellular 10toxicity. It is yet an
addi ti onal objective of the instant invention to produce cancerous disease
nmodi fyi ng anti bodi es whose cytotoxiciidy is nediated through conpl emrent
dependent cel |l ul ar tOXICIty It is still a further objective
of the instant invygntion.to produceiéanceroPs qi ase 15nDd|f¥ ng
anti bodi es whose c\HHEsEHER fpresenispnadiance ihe feld plgapces fpgtment if halit; 5 y 70
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Thé patent or.application file coptains a t one, draw ng executed in
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Fi gune 2 of MeRaasThahhyBvdlcalceShaphs. shomnng t he binding pattern on liver .
tunor 30 tissue obtained with H460-16-2 or the isotype control

anti body (B) and oRiSISAR #yApedS fefation foamy thesgra@o'eﬂlﬁ deseritigd WtrﬁD#ﬁeo 16- 2
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m croarr ayed strong pOSI Ive stal nkn or e Lunor
cell's anﬂ‘ye\ﬁébl ﬁlncﬁfttcgﬁaﬁ 8 @amﬁq@c Feekmyolegperspt GRRH ig epe) g%wcgﬁdcm&) and
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tissue. nificatjon is Figure 3 denonstrates the

corrdPat F‘B Ph é‘f‘%ﬁe‘é’i‘ﬁsmt@?@rm dispresaigiingraneeneropsrtitsds hupanpaentedt i al  of

vari ous H%eﬁﬂlvﬁncb isNB& inclusion of these antibodies in a library of anti-cancer antibodies will
* - enhance the possibility of targeting tumors expressing different antigen markers by -
determination of the appropriate combination of different anti-cancer amib'odies, to find the most
effec_ti_vé in targeting and inhibiting growth and development of the tumors,
20 In all, this invention tea;:hes_ the use of the H460-16-2 antigen as a target fora
- therapeutic agent, that when administered can reduce the tumor burden of a cancer expréss‘ing :
the antigen in a mammal (thus delaying disease progressfon) and the hkelihood of metastasis of a
cancer expressing the antigen in a mammal, and can also lead to a prolonged survival of the
treated mammal. This invention alse teaches the use of a CODMAB (H460-16-2), and its
25 derivatives, ligands and antigen binding fragments thereof, to target its antigen to reduce the
tumor burden of a cancer expressing the antigen in a mammal, and to prolong the survival 6f a
mammal bearing tumors that express this antigen. Furthermore, this invention also teaches the
use of detecting ihe H460-16-2 antigen in cancerous cells that can be useful for the diagnosis,
prediction of therapy, and prognosis of mammals bearing tumors that express this antigen.
30 Accordingly, it is an objective of the invention to utilize a method for producing

cancerous disease modifying antibodies (CDMAB) raised against cancerous cells derived from a



Figure 4 denonstrates the effect of (ch)ARH460-16-2-1gG | on .HCC tunor
gromh and netastasis in an established orthotopic I1CC tunor nodel. Data
poi nts represent the nmean +/- SEM Figure 5 denponstrates the quantitative
effect of (ch)ARH460-16-2-1gGL on 10 tunor growth in an established
orthotopi ¢ HCC tunor nodel. The bar gi#laph summari zes the average basal -
signal of tunors fromfour groups of animals in photons/s/cn2isteridian.

Each colum represents the average basal |eyel signal day 45 fol | owi ng
Cunor | rBEU gl or one or Mo pfgag Sgeqicel apeey MHERG R A BB EYPRecEf f oct

of (ch) ARhY 8@petbroRadc@fFellO WhiE sinRlishebusiieing relnivalyi vnaskie mimblcimbeds
orthotopi ¢ HCC tunmpr nodel. 15Fiqure 7 js the tabulation of the nunber of
di'f f er entellff Qeferigiilaqhybridonyarelifngs W SREFPRRE MRS MBI r eat ment .
DETAI LEDa ol SGR & biRdeObindily faDMENT heRof for which said hyblidorg@ &gl Biks ark he :
fol |l ow ng rds or phrases have the indicated definition when used in the
: sunmaﬁiy,e 8€¢ri ption, exanples, and clains. 20The term "anti body" is: used
in t hle br FadeS_t  Sanse a?u_ﬁdiolam?gjef:maiﬂm iSRN IS0 te&a{caﬂa@mg&eass-hfwlif_ﬁng |
nmonocl onal _ anti hodi es (includi ng agoni st, antagoni st, and neutralizing
ant i bodi @¥ibodjgs, i‘%ﬁ?ﬁ?ﬁ“ﬁ‘é‘&f‘gqﬁh“?%,f?%ﬁieﬁmeff%r humani zed anti bodi es),

anti body conposi t Qs furdédbopelivedithedpitent SiReGioh it hroYuce Shit@lobs ik

anti bodi es,_ di abodi es, .tri abodies,. itr.an ocoH'u at e aqggan i body

f r agment @o{ifdee BEPuligs WhssREotdr i msfiael Birpe 05?63%;’%“ L8UR herei n
refe(e t@xzRRy.antibody obtained froma popul ation of substantially
honobgeneous antibodies, i,e., the individual antipodies_ conprising the
popul ation are i dé‘ﬁi?eéaﬁla@‘t‘?é‘ﬁ]tomei‘i?vep@%‘ﬁﬁt@t HYERRI Proguse SFISPRYS nut at i ons
t hat maydiRRsPhes an{ibdilidd Ahodd BbMh:Scity Vomediien@tough torasiehas degesddak ghl y
specific, being directed against a single antigenic site. Furthernore, in
cont r ast “BlapERERY-onal anti body preparations 30whi ch incl ude different
anti bodi es direct ads amiad figkerdbjet@ictn the datal Mok & freRict CPeSIus Baad

nonocl onal _antibady is directed against a §in gg,ﬂetergkpa t qn.th_
ant i §en. mpditargotipsliesdophgiigoxigly i p pekqngt thelr ability tosatslypeingrolysis o6 o gi es
ar.e 'advagdiagesidmidanbdn@t t hey may be synthesized uncontam nated by ot-her
anti bodi es. The nodifier "nnnoplop | " indicates the character of the
antibody as bei ng”cHt! &rHEGOYFGVF & @aﬁgkﬂﬁfﬁﬂeaﬁurfysm REYGEOBUPIASEGR i on of
ant i bodi @sdifyaMuntiBodi@twHich HEuRAN Kr VL Bindisg ABguibf HiaghopkQdegbiiganef the
anti body by any particul ar nethod. For

monitoring of cancer. _
20 - Other objects and advantages of this invention will become apparent from the
following description wherein are set forth, by way of illustration and example, certain

embodiments of this invention.

BRIEF DESCRIPTION OF THE FIGURES
The patent or application file contains at least one drawing e;gecutéd in color.
25  Copies of this patent or patent application publication with color drawing(s) will be provided by
the Office upon request and payment of the necessary fee. '
Figure 1 is a summary of H460-16-2 binding on a human liver tumor and normal
tissue microarray.
Figure 2. Representative micrographs showing the binding pattern on liver tumor
30 tissue obtained with H460-16-2 (A) or the isotype contr(_)l antibody (B) and on non—nedplastic
liver tissue obtained with H460-16-2 (C) or the isetype contro] antibody (D) from a human lissue



5 exanpl e, the nonoclonal antibodies to be used in accordance with the
present invention may be nade by the hybridoma (rnurine or human) nethod
first described by Kohler et al, Nature, 256:495 (1975), or may be nade by
reconbi nant DNA net hods (see, e.g., US. Pat. No.4,816,567). The

"nonocl onal anti bodi es” may al so be i¥ol ated from phage anti body libraries
using the techni ques described in Cackson etal., Nature, 352:624-628
(1991) and Marks_etal ., 10 J. Mt Bipl., 6 .222:581-597 (199%). for exanple.

" Ant i bodyicrrEghEP16-¢ displayedstgne, BastVe Aapfredir g e o lﬁf‘?%%wim%erdg? erably
conpri sigagnihden aalsb@fANceb AR GirBivs)\bad indikating Bgiphocytdi¢greaf arioxa)ipl the of

anti body fragnments include |ess than full Iength antibodi-es, Fab, Fab',

F( abs) 2, nogrigomestie Hyg tesve-s Maghifisaian 820008 near anti bodi es; si ngl e- chai n

anti body ol ecul epijpusizighentiah theabirélhanivesvees DY evelormissioantd thedy 15

nmol ecul es, fusion profeins, reconpi nant proteins and nultispecific

ant i Bodiegagasicpaigny a&ﬁ?ﬁ%@ﬁ)?eq Yrent (s). An "intact"
antibody is one Wiggk 4GRABAISRS thRRIBALE GRINIII4E0! 1B-Ia ioahCC tuegikon as wel |

as a light chain constant donmajn ( an avy chai onst ant donwi ns, ,
SYREY L SRR, Sl MR Ry Tk RO e S o g
domai ns ,(&.,0,. dit\gan native. 20 sequence constant donmins) or amino acid
sequence variant thereof Preferably, the intact anti y.h, ne or nore
ef fector functi ondigure5 demonstrates thpdanifatys ‘%Iﬁ"tt"%@%m#‘%g&é@%f@gdﬁ’ence of
the PNSLABL eHQBR Bn &habliiRE briieiapy HOTANGS mbdel. dbit bapkiphGainmarizarhebe '

assigned to djifferent "classes". There are five:-major, classes of intact
ant i bodi &eraes bpsal sjggn of fugors gy, foug grpupy Y Anips 1§é’9‘é‘P}é‘?S”%’? ’5?%@?8- ]%?%9 be
rugzhelf %Wﬁ;ﬁgﬂ;l&%s%e?raﬁefé%@%msﬁ%énaﬁé cﬁlq{ayptﬁﬁ))lowﬁlgggumorligtﬁhlaﬂblg.@1 I30§,
g04, 1gA and 1gA2. The heavy-chain constant .dongi orrespond to
the different cl akigats 6gnsuathy dompnpsisales, "eé}feé'i ‘Tr}éﬂ]q‘gﬁﬁégﬂs']:ég%mcwlﬁ& |
respect i ¥y prowihbin 54 Bidiblikhed bEHGEHE R CARGlof Mode- di mensi onal confi gurati ons.
of -di fferent classes of inmmunogl obulins ar e%‘y,\ﬁll known.. loved

Anti Body " ef f ect of i2PigrdE theiebulatign akthe gurplyes efdiffcrant saplastapis that deyploped,

attri but @il gndWitolEandbdyerch@@nOn (a native sequence Fe region or am no

aci d sequence variant Pc region) of an antibody. Exanples of antibody

effector functions in %ﬂﬁﬂ;ﬁ? ﬁeﬁ; ' ?@nﬂ LERRA ndent 34
cytotoxicity; Fe rece;'% ' 3? % E?(i)rgo y- dhgpendéﬁ??ﬁe_l | - medi at ed
cytotoxicity (ADCE genpangedyllosnswodewnplragulast the mdifated difinition Where
receptors égbtg B cell rece tor; ECR dc‘ﬁf’ Ce "Ant i body- dependent ‘
cel | - med§ ¢ YR desTipH r!aﬁ’éampﬁ(% 1ef%r to a cell- mediated reaction
~in whg ch nonspeci fTh€iefiy taitioNdiC iCadel i1 thhiBbadextpees andpecificadiytcovess, (FT Rs) -
(e.g. 5 Natural, Killer (1 4% ells, neutro hiés .and . macr ges)
r ecogni z&aBBlEEIER PPRSIRPAHY O‘f‘?r(ﬁ‘é{“dﬁlélagonésﬁém 5%2% %ﬁf‘ﬁ?ﬁglggse | ysis of
t he tar ggafibedikd, de-Fheuipsddmine; lilngrid @rhundizal dnribpdhSLaNtHIKY cabpasitioex pr ess
FeyR111 on]y, whereas nonocytes express. FCcyRl .. F 1. and FcyRI.l] . FCR
expr essi Wih BolYsRERRIE Wﬁg’g’c{}” (?Yr@g‘T‘fhé‘mi aé‘“l%qffﬁﬁ’a‘ﬁ?b? Uigs. ii%lﬁ?éﬁﬁ’ 5“@“%%0135%%65464 of
Ravet ch achnlfbaBiaghBiasRedclodymunol  9: 457-92 (1991). To assess ADCC
act| ?2% ty ‘-Of a ol el‘%lg {e?m (‘)‘Inmli(?c oenraleefxflibmgfa asl', Qsed herein refers to an antibody obtained

from a population of substantially homogeneous antibodies, i.c., the individual antibodies

comprising the population are identical except for possible naturally occurring mutations that

may be present in minor amounts. Monoclonal antibodies are highly specific, being directed

against a single antigenic site. Furthermore, in contrast to polyclonat antibody preparation_s

30  which include different antibodies directed against different determinants (epilopes), each

monoclonal antibody is directed against a single determinant on the antigen. In addition to their



10 vitro ADCC assay, such as that described in U S. Pat. No. 5,500,362 or
5,821,337 may be perforned. Useful effector cells for such assays include
peri pheral bl ood nmononucl ear cells.(PBMC) and Natural Killer (NK) cells.

Al ternatively, or additionally, ADCC activity of the nolecul e of interest
may be assessed in vivo, e.g., in a ah nmal nodel such as that di sclosed in
Clynes etal. PNAS (USA) 95:652-656 (1998). 15"Effector cells" are
'eUkOCY%;{%f\é‘t'%l% asﬁaia&%degm@%enfgé%asmﬁatme&m&%@wﬁw functions.

Prefera s express - at |east FeyR d perfoorm ADCC ef fector

funct i omcommingled @y eﬁlemﬁth?dltSeMW@@ “mnwnﬁb”dtdataécsﬁtmeaqa%n Qhdles
per i phepal B RadindRBARYE t“rgﬁra sInBall eneﬂﬁstﬂéi)ﬁ‘lhuéﬂ delaBiliboiNKang &l | 'S,

nonocytes, cytotoXic T cells and neutrop s; W th P131VICs and NK cell's
bei ng preiftebs eestiups s whvisag podectipp of thagnttbedx oy pegicyipgnsthodBomat i ve

sourge tﬁﬁtgﬁothe nﬁmgcl?rfa, i Qpbkieed 1o ﬁe@%oﬁ%c@%&%%aﬁqﬁ%ﬂon iend er s

'Fe recep are use recitt(),tor that binds to the
Fe regi waddfy thmhsémﬂvm@)ﬂwmfhehtpmelﬂ siethod first festribed by Kohlppersb gieiree hunan

FCR. 'Vbﬁfao ét%@)BF t,é&qdﬁgﬁeto%, hﬂﬂh%ﬂ@d@%@e,%% 'tgﬁpantlbodxéH I(a gamma

- receptor es receptors o FcyRl , and Fe
subc| asbed,816.a¢bicrimoapdiena) entibadicE may alsade &ptaerirﬁr@m n}eg«yanéleYd@&lr%f or s

of thesgs%gelﬁ@%t@@ﬁtt%x eh'mb 68k 9l N%l&@ﬁ&%y@bkﬁ%ﬂ&dmﬁém' ng

recept or | b| ting receptor have simlar -
am ho aélﬂdf)is@qhélﬁ%égl-ﬁ%&l9‘211)fﬁ>e¢xamplerrar| ly in the cyt opl asmi ¢ donmi ns

thereof . Actival LRgle § BRbAL bl SRR APl AU EREOT

tyrosine-based activatf Inits cytop donai n.
| nhi. bi tcamgwrrsmg@patanngdﬁdyﬁdm@mn@w region thereefniinempleepftaotibady figgmenis based

poor on, RGP Ik Bekds oS OB B30 FORpfng BERAEEY 1T 17
Rav et ¢ hasibddits; sisgle-chaim entitRdy moleptriem snglgcwmwt@ cingle dompianttody . - 35
1 22?%88}%3{%9@% gg{géﬁ pé%?] ﬁtbm groqe?n anh %ﬁtsgémf?é mltibo]dleslwf@!n]ed ﬁohf‘ Nbd

cluding those to be identified in the
f ut ur e, aibedyeinaporptss ed by the ternt ‘Felt" herein. The tenn al'so includes

t he neonatal rec t“or F of

mat ernal |gGs to mt tt%@?d&gbg&*l&{omgg%gmlﬁﬁ?ﬁ%{ndﬁ@ g%{% (1%1%%) and

Ki m et &tvyelasraixghﬂchsmlmbmtmmﬂam@zt((zz}mil(ewygmytn constant domains, ChG&hglaadent

dependents tgtn%@ﬁdo%m%a veloBBht cbfsdnPodithd b lnfilanBafiRl eCUl € O
it get b Rafive s

lyse a rese e conpl.ement activation
pat Ray sedqserice cctnsatlte:hbmaWSI tbtemhnqmdﬂgq@hcet Yagiantjtheseof defprahlynthe ofiact he

conpl e”%ﬂ‘bf)%yﬁdtsgﬂélﬁr%&)e eﬁ&@mbg&ul e (e.g. an antibody) cor npl exed with a

cognhat e 0 assess conplement activation, a CDC
Depending on the amino acid sequence of the constant domain of their heavy

chains, intact antibodies can be assigned to different “classes”, There are ﬁve—majot classes of
intact antibodies: IgA, IgD, IgE, 1gG, and IgM, and several of these may be further divided into
25  “subclasses” (isotypes), e.g, [gCl, 1gG2, 1gG3, 1gG4, TgA, and 1gA2. The he'.s_tvy-chain,constant
domains that correspond 1o the different classes of antibodies are called , 3, ¢, v, and p,
respectively. The subunit structures and three-dimensional configurations of different classes of
immunoglobulins are well known,
Antibody “effector functions” refer to those biological activitics attributable to the
30  Tcregion (a native sequence Fc region or amino acid sequence variant Fc region) of an antibody.

Examples of antibody effector functions include Clq binding; complement dependent



10 assay, e.g. as described in Gazm no-Santoro et at, J Inmunot Met hods
202:163 (1996), may be perforned. The term -variable" refers to
the fact that certain portions of the variable domai nE differ extensively
in sequence anong anti bodies and are used in the binding and spéecificity
of each particular antibody for its p3ticul ar antigen. However, the
variability |s not evenly 15di stributed throughout the variabl e domai ns of
ant i bodi es. concentrated in three segnents call ed héfervarlable

r egi ons BHP‘HX‘i"Hyt G&eepighting A RUbefydencadent Simediated cxinlpxicty (ADG&Aai ns. The « -

nore hi gbhago@}@mgﬂmdreggaﬁdncmeipéurm&rﬂe@éploes @%nalcaﬁreaéﬁor@ékﬁ&ct he
framewor k regions é@ﬁﬁ@ﬁ Thi vari abl e domai ns and |ight

chai ns each conpri ﬁkﬁﬁgﬂ“Pﬁf6@¢@wﬁﬂﬂﬂPFﬁ@w§ni§AD§ﬁ é#hé%ﬁF?buratloh

connect e chebitell Pdaaamhu Mrcuabh@&hﬂc éﬁgbﬂ@&,lis\(ﬂh @@re‘sprmel:@%% ﬁ&)r(@gt ing,- glnc
pervar i abl e

in_so part e 0-sheet structure
reg| ons ﬁ?}w@iiﬁﬁfﬂé ﬂi‘ﬁhﬂeﬂ? é!eWéqpal?% 6@%&%@ ?wsaewémﬁbwmdrﬁwdsyﬂw?égms and,
Wi t h' t hechiyparviequeitecan@aianst the @Rkt deNeTiRtpRglancdeRl for nfeeia&ﬁqb,byte fg the
formati on of the ant|9en binding site of antibodi es (see Kabat etal .

sequence&srexpregt kY RUT oly: (WhetrAb aRAcKSr Siprse Fardd, gk aEhchBHb|FFB Heal t h
Servi ce, edfadskionah hdoidolcdt 681564 subipaitél inBabid 8 9 PagdMé4 of Rk and KiiRt,

‘const ant donalns are not_inval ved |rectI§ i n 25bi ndi ng_an: antlbody to an

anti gen, ABHt Xk frmiol 947 T-8 6198k Le psess MY ol rapleqide ofapterrsti a9dPi on of -

the amti bladyxmc asnky, hmhas dapRBaRRY eS| Rdtalo. 5500,562i G $2¥ 36 AR e

The tenn "R ﬁ{X§i$ %éﬁP when used herein refers to the anino acid

r esi duesPEOTAe- it @%{w raHd FREpBRLippErhepl bhoodinsnousieaesetg.  The

hyper var {reEME) dnf Giaital FEING (RK) yemqmmaﬁeay,a%m&ﬁnp ARSE WRay br@e a
conpl enentarity determ ning region" or 30 ' re5|dﬂes 24- 34

(L), 50mslscyleo mf&f?&“B@"@’?Sf(eESSj’ inHves R~ 1 @Wm%!waidﬁl w&r 354bat diselgyediin and
31-35 (F@byne@@aﬁﬁmgmAmﬁﬁgggQﬂggéﬁS) in the heavy chain variable

domai n; Kabat et at 36 Sequences of Proteins of ‘| munol ogi cal Interest,
Sth B, Publi o He aFRFHOBSP G IOREEHBHNIch SYOER e es mGTe TRESPRIRTBET hosda,

M. ( 199dfektorRfhtGdns! OB AL CHE RS FERR Rast mw@@mﬁad M@ ATRWetidcord-
resi dues 2632 L1) 50 52 (L2) and 91-96 (L3) in t e light chain variable

domai n affgctiss- s ! hupandeykpeyies whighmertiatg AP CCringlage pesiphasd bigedvy chai n
vari abl emeiaBir c@b..qmwm:)mrmaler NKMtls, nfonBydls, hRRe:80F 8k 4nd 1987) ) .

" Framewor k Regi on” esi dues are those vari.abl e donajn. residues

ot her t h%fﬁlf?lﬂ%lswlﬁb?wwé'ml%célbﬁ bstng peedererde thepdicpter el mar be iselated Bgmea n
di gesd i om0l soRidel QSIS ORISR PG sIR DbICABII RS, gen- bi ndi ng fragments,

called "Fab" fragnents gach with
The terms “Tc receptor” or “FcR™ are used to describe a receptor that binds to the

Fe region of an antlbody. The preferred FeR is a native sequence human FcR. Moreover, a
preferred FeR is one which binds an 1gG antibody (a gamma recepior) and includes receptors of
the FeyRI, FeyRIl, and Fey RN subelasses, including allelic variant“s and alternatively spliced

25  forms of these receptors. FeyRII receptors include FoyRIIA (an “activating reccbtor”) and
FcyRIIB (an “inhibiting receptor”), which have similar amino acid sequences that differ
primarily in the cytoplasmic domains thereof. Activating receptor FeyRIIA contains an
inununorecepior tyrosine-based activation motif (ITAM) in its cytoplasmic domain. Inhibiting
receptor FeyRIIB contains an immunoreceplor tyrosine-based inhibition motif (ITIMj in its

30 cytoplasmic domain. (see review M. in Dagron, Arnu. Rev. Immunol. 15:203-234 (1997)). FeRs
are reviewed in Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991); Capel et al.,



a single antigen-binding site, and a residual "Fe" fragnent, whose nane
reflects its ability to crystallize readily. Pepsin treatnent yields an
F(al/ 2 fragnent that has two antigen-binding sites 10and is still capable
of cross-Ilinking antigen. "Fv" is the m ni mum anti body
fragment which contains a conplete aniigen-recognition and anti gen-bindi ng
site. This region consists of a dinmer of one heavy chain and one |ight
chain variable domain in ti non- coval ent associ ati on. isinthis

Cont § gur almomovRod - Pt BODT g b Vs okl EelgLnoMist 15606 A1} 93 Qibelonrai
|t eract LR, AdsAN L ARADRLIA RS £ iLodBhS) SHAL REE -l -V

di mer. Cbllectlvely the six hypervari abl e regions c er anti1 gen- Iblndlng'
speci fi ci The ten @lﬁemelndqswona%mmmr Felie prhichgg Iﬁgioeslblalfqral!ﬂ teangfonefi n (or
hal f of a i i, for an
e T SR A R A R R T 1 i

| ower &f f [imingl. EHAMRK G4t ire binding site. The Fab fragnent al so
contai ns the const » A nst ant
domain (CH O of thga{ﬂ gg%ge]%&%%nﬂ%t@b)ggb %gaérrg%t %(i%g ?'%Jdbflrﬁ%ﬁf

f r agment smpigcylhie lmmmrgejrm thie preséneoof eogipliunest. é‘"hc fedm@l@mnbm)'atmmﬂihmas isof t he
heavy ch ti body
hi nge reanglﬁghég &q@i&sdf?ﬁé ﬁ&%‘gg}% nats t| égﬁherk?e% le%? i ?k@ﬁgc C{)%q\/\h g%ﬁa'? he -
cyst ei ne (easimantibedy) edmplened cothstcagnataiotiadn $o besess campleend Betongor, a&dE hi ol
group; F( i fih 908 al,l g?q@ Fab'
fragng%tséﬁkz gﬂﬁgggﬂ Fﬁge cygégﬁﬁ%ggggtdé%ﬁ&? ‘Mg% heSQ6 @%ﬁﬁﬁgé

coupl i ngspevformgsk i body fragnments are al so known. The "I'i ght chalns

anti bodi es from an f
clearly distinct t%%%ﬁﬁ epall}?{’lg’ %geg%ﬂﬁ%fe@&and%’@ﬁ&g‘%?’%’m% sea do}n\téﬁ’
am no aci dffereyleesivds ingkquehed amagrstitedics gkt wisd in the binding and specificity of

" Si ngl e- chaj Parfdoiar Qi dboﬁf? F‘htsgmihﬁﬁ%){u égaﬁgﬁ&feﬁ ﬂ&%ﬁﬂaﬁg zst&?e‘)éhly and VL
donmmi ns. 30 of anti bo ese donmmi nsS ‘are pres n

single

pol ypkpt i detribiied tﬂroumwt e ypyliaple domaingof Wlbyibeﬂpitl!ﬂ@ﬂ@%ilﬁlhémtb@ﬁﬁﬂm§ a
ol ypepti he say
o ¥ or m 1 Aled bR AR BER oo i AP chall TR R VLS arible RN 12, o

see Pli.i cketh mhimwweveﬁmgﬁwa&:@lvgggblmonm@m @hed thifreinboetk esgiony OFRs). 118,

R b 94

Chsenour 8,0 R 5y B0 SRS ISG R RRn H5)

ant i gen- bihpef Fﬁ@@ragpm,@gnneﬂhd b thigedy parvarable gegrris sehich fpam ilaph eonheding, aonai n
V tl.de

chal i vaR ol Bt baPy P h3hie) HRRRED hdfoeh Briddhe e BRRE RS o

bet ween theld mg@hqnmdoawmmnuh@ e iBs atdaivith thelhppatomable segikme frbmrtbedthmo pai r

th th
ant 1 gen: bPRITroBERNlA0 e QRGP Qe BAALRMRIBI N ANMSEE LI et oo e
EP 404, 09SepuentesIB Pacdtditslaf Iiamdnd%hgld:al gaest cith Bl PuBtiodealth Service, Natjonal

Institutes of Health, Bethesda, Md. (1991)). The constant domains are not involved directly in

- 25 binding an antibody to an antigen, but exhibit various effector functions, such as participation of
the antibody in antibody dependént cellular cytotoxicity (ADCC).

The term “hypervariable region” when used herein refers to the amino acid
residues of an antibody which are responsible for antigen-binding. The hypervariable region
generally comprises amino acid residues from a “complementarity delermining region” or

. 30 “CDR” (e.g. residues 24-34 (L1), 50-56 (1.2) and 89-97 (L3) in the light chain variable domain
| and 31-35 (H1), 50-65 (H2) and 95-102 (H3) in the heavy chain variable domain; Kabat et al.,



10 Natl. Acad. Set USA, 90: 6444-6448 (1993). The term
“triabodies” or "trivalent triniers" refers to the conbination of three
single chain antibodies. Triabodies are constructed with the amno acid .
termnus of a VL or VIl domain, i.e., wthout any |inker sequence. A
triabody has three Fy heads W|th t he 3ol ypeptides arranged in a.cyclic,
head-to-tail fashion. A possible conformation of the triabody is pl anar

with 15 the thr bi ndi sites |ocat | f 120
degr ees FAUH i 2 éfﬂ‘iﬁ"rf’ef:} %ﬁlﬁ*ﬁf{f%ﬁ&?’g@f e"’g%ﬁh E%%Hg%ﬁ%%ugrgis@kgé@%og%gm fic or
t(rjl Sfe?mgtﬁms of Health, Betheﬂia"Mﬂodlamepﬁhd&nthokmdydues fromes “hippecvriable Idgedn
I dentified an r I
ek AR oB B3PS0 3L R LN RS L O PP RO Mo b 5031 ur 2
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cont ent, afiiusind Mgk, hlhﬂﬁgi & aQowérnithig thaanie thmmnte The Fab fragment also
contains the constant domain of the light chain and the first constant domain (CHD) of the heavy
20 chain. Fab’ fragments differ from Fab fragients by the addition of 2 few residues at the carboxy
" terminus of the heavy chain CH1 domain including one or more cysteines from the antibody
~ hinge region. Fab'-SH is the dcsignaﬁon herein for Fab’ in which the cysteine residﬁe(s) ofthe
constant domains bear at least one free thiof group. F(ab'), antibody fragments originally were
produced as pairs of Fab’ fragments which have hinge cysteines between them. Other chemical
25  couplings of antibody fragments are also known. | 7 ' )
The “light chains” of antibodies from any vertebrate species can be ass1gncd to
one of two clearly distinct types, called kappa () and lambda (1), based on the amino acid
sequences of their constant domains.
“Single-chain Fv” or “scFv” antibody fragments comprise the Viyand V\.domains
30  of antibody, wherein these domains are present in a single polypeptide chain. Preferably, the Fy

polypeptide further comiprises a polypeptide linker between the Vyand Vi domains which
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25  onc capable of binding that antigen with sufficient affinity such that the antibody is useful as a
therapeutic or diagnostic agent in targeting a cell expressing the antigen. Where the antibody is
one which binds CD44 antigenic moiety it will usually preferentially bind CID44 antigenic
moiety as opposed to other recepiors, and does not include incidental binding such as non-
specific Fe contact, or binding to post-translational modifications common to other antigens and

30  may be one which does not significantly cross-react with other proteins. Methods, for the



10quel anycin, rodorubicin, streptonigrin, streptozocin, tubercidin,

ubeni mex, - zinostatirt, zorubicin; and-netabolites such as nethotrexate and
5-fluorouracil (5-FU); folic acid anal ogues such as denopterin,

met hotrexate, pteropterin, trinetrexate; purine anal ogs such as

f1 udar abi ne, 6- mercaptopurine, thiam®rine, thioguanine; pyrinicline

anal ogs such as ancitabine, azacitidine, 6- azauridine, carnofur,

cyt arabine, .di deox i di.pe,.doxi [ o) e i i.ne. i.ci ne, 5-FU,
15andr oggﬁtgcus?ﬂé) a%%‘%%‘gﬁ%?é’%%ﬁg‘%‘ Mé{}ééllﬁ%ys}{hgﬁgtf %gge%r%g%@gﬁé{lée%gic% ost anol ,
Mepi t i ostirmhele bhest wit ivttehie; assays suchds EAGH sek BEISAaandWestempblouit et hi ni de,
mtotane, trilostang.f Qlln Al dolERbEMAPCIcef D &R -LUPLIGHS oRGke

acegl at one; al dophdsphan de' g .y(?05| e, aninolevulinic acid; mmsacrine;
best r abudntérchdogsihyt andredl; sududesigaataneincldds wheanivdbis albe rpdesiteddibat allipgogegjuone;

el £ ongi t Bl Dot Bl Nidoby P BRA Biicfit, AG1D Blibora@Y kil BeBhi dhbGons.
hydroxyureé{; | &S naﬁr; oni dam ne; m toguazone; 20m't oxantrone; nopi danol ;
nitracri Muytamemigosttbathave thheansrfetctiop pr Helapirad petivity esiespteped fonindheaci d: 2-

et hyl hydrazi de:. procarbazine: ,P AZ0 sl zaof i : iLL.Qger mani uny
t enuawni 8“5‘8%&’; tr@?@%ﬁdq‘ﬁoﬁrg i uggq&wh% %%Fg?%ﬁeizcg%%/ -ar%re:\(gé;tfngt?et han;

vi ndesi ndgsiglmgarskazinieadednmannonusti ne; mtobronitol; mtol actol;

pi pobronman; gacyt asine; ' i (40n araher o Y GhiD .0 '-Vt i .ot epa;

Pawanes, 6. g pact itATamebRNAHRF Sy Silnfrobpude XEUARANRE B e n

Pri ndet omrevhiitdtive n@siessdwhiacie tlzoabect i¥ A@TERE(Tslow duyaritessen) taweioul enc

Rorer, Antony, F!;.imf Sor dSHOL FIRUE) heed gﬂ%tﬁ&bﬁ@ﬁaﬂ@a@m e

naer capt 8pur|%e; me o{rexate; pl'ati num anal ogs such as cisplatin and

car bopl atdisordewasnizilas thiomepropd @thavuthy distrdpes theee i whomahe dipdrdasfisimbde;

mtonycin C .mtoxantrone: vincristine:: vi Log: |.Bine: 4

novantro rﬁ’é":‘f“"%‘é% ih%%(’s @1’5 mﬂg'ﬁamua\'{n %)‘%?ctfeﬁg;eh g%lmﬁ] \gg glgl‘l%ln&hg e F%’g’g%ﬁedls lggﬂﬁ r g’ﬁ at e;

CPT-11; tdopoicsametydesgrddishodei bosus&ipshl2 @0de did@dérf | 'uor omet hyl or ni t hi ne _

(DVFQ).; retinoic id: esperapicid of I Re.. ﬂ%fcgtically :

acceg%abl e salts, a%‘(??é g’sogmlﬁ%r %dat%cg%ﬁgfx%%%@%? gsfﬁgé}g%g%}g{o s'g i ncl uded

in this cd@tidefinmiativels thatds mpicillyvbangerided hy omegilaterdgellgeewth or deahu| at e or

i nhi bi t rnone Aaction o . ; i -est) és%]ll j f or
{Eg%m)le ofbande i ,th{‘él?é ﬁot%ﬂﬁ@d?cscgﬂﬁ?r%% ﬁ‘%%'gﬁ’?z 1_ ; ne%E' r&gnzic,

exanpl e I'ten, taloxifene, aromataseé |  dazol es,

4- hydr ox yahdikekenfie o, [y taphad mbbgrepcike dlord panécular yenrples @f sush apcersinshisle and
torem fene (Fareston):,and .ant.i -gﬂg[ S t. e fidetit am de,
bi cal ut affl§&"f %%1&1%‘# gfeg e%lﬁlgh%gs seroggf%ﬁ;wgﬁéﬁhﬁ . ?%‘r‘%%e’%{l@ééﬁv ggcept abl e
sal t 20 adirgscander,den-smalt ¢elldsngpianamyadaiocsioiwomiy oftbe lung and squamous|\vaginaiia of or

pur poses ,of treatne ref.ers t LB eef! 1L 'HEJ@E'

i ncl udi nég%%ﬁ%'fcerrﬁr}tgg,p e@%f o’?leﬁ%%%ﬁ'% ce %e? ggﬁﬁ%':;ﬂnsg 0 ﬁ%&gg‘iﬁ orﬁg%t_i ¢ and
f ar m ani patisintatithl zeeer, ppRrdtc capcerpdioblastoms,| csrvicsmhcenvetmapneed diyst

hor ses, %gﬁc%t bfaag\ésr ’can%%r(,: hcp§{0%£ f)r%lz?slt Xancér[]gol&acrar{n(%lr, ch?z{l %!mre:er', %0]9}%&91”6@0&,_

endometrial or uterine carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate

25  cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal carcinoms, penile carcinoma, as
. well as head and neck cancer. .

A “chemotherapeutic agent” is a chemical (_:dmpound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkyiating agents such as thiotepa and
cyclosphosphamide (CYTOXAN™); alkyl sulfonates such as busulfan, improsulfan and

30  piposul{an; aziridines such as benzodopa, carbogquone, meturedoba, and uredopa; eﬂlyleni_mines

and methylamelamines including altretamine, triethylenemelamine, tﬁethyle_nephosphormnide,
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As used herein "antibody induced cytotoxicity" is understood to nean the
cytotoxic effect derived fromthe hybridoma supernatant or antibody
produced by the hybridoma deposited with the ATCC as accessi on nunber
PTA- 4621, a hunani zed anti body of the isolated 20 nonocl onal anti body
produced by the hybridoma deposited wi#@h the ATCC as accession nunber
PTA-4621 , a chineric antibody of. the isol ated nonocl onal antibody
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immunoglobulins, 1mmunoglobulm chains or fragments thereof (such as Fv Fab, Fab', F(ab"), or
_ other antigen-binding subsequences of antibodies) which rcsults in the decrease of a human anti-
20 mouse antibody (HAMA), human anti-chimeric antibody (IACA) ora human anti-human
' anttbody (HAHA) response, compared to the original anttbody, and contain the requisite porttons
(e.g. CDR(S), antigen binding region(s), variable domain(s) and so on) detived from said non-
human immunoglobulin, necessary to reproduce the desired effect, while simultaneously
retaining t)inding characteristics which are compaxablé to said pon-homan immunoglobulin. For
25  the most part, humanized antibodies are huiman immunoglobulins (recipient antibody) in which
residues from the complementarity determining regions (CDRs) of the recipient antibody are |
replaced by residues from the CDRs of a non-human species (donor antibody) such as mouse, rat
or rabbit having the desired specificity, affinity and capacity. In some instances, Fv framework
region (FR) residues of the ht’itnan immunoglobulin are teplaced by corresponding nort—human
30  FR residues. Furthenore, the humanized antibody may comprise residues whi'cl_t are found

neither in the recipient antibody nor in the imported CDR or FR sequences. These modifications



A "CDVAB rel ated binding agent”, in its broadest sense, is understood to
include, but is not limted to, any form of human or non-human anti bodi es,
anti body fragments, 15antibody |igands, or the like, which conpetitively"
bind to at | east one CDVAB target epitope. A "conpetitive

bi nder" is understood to include any 4brm of human or nonhuman anti bodi es,
anti body fragnents, antibody |igands, or the |ike which has binding
afflnlty for

_ r reat ed
include p madcago f{'ﬁ%ﬂefgg é‘% EM%&%%&E%M\A% (e ﬁ%a%?le ractory
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v ot oo o Bl ek Seas SR TR fed b0 oFFRAD Bl BRI A o7
t hat ar elembh pargiscoif aanmmdoglehulmocnnsgaetreglutnﬁfcaa.mually;hat/@fsximham zed, as well
as vascul ar i zeldbt]urmrs Exanpl es of solid tunors, which can be accordingly

treated, Therade bt east carcinoma, | ung carci noma, col orectal carcinoma,
pancreatic carci nblaa;mngmumdﬁatamddrleywphmmogﬁbmseMnlplne&lmﬁmmg@hcmlmr S

ol ude. ERliAERTRIS BT 30 SAUBTI B RIS SHECAS AT AERK turors.

col or ect'SP orE pr reast tunors
i ncl Ui negtesatiahd tocﬂmlahtdmdgl Mrﬂesmhhmmbh techmguetkiormn B, these sldHebinitle artopor s,

t hyr o dsé ué@i{%ﬁ%% su%% ttgc lque ftd g—« 1|m!n}/u%f rfg o%ies gtﬂ?crnbﬁ( m&%ﬁpfeqﬁl Ude

43 Kapo neopl asms, neuro
hemangi OWKBMM’SpuUMmdmmeoMaEOO&nd cer ebral rret ast ases, nel anoma

gastrointestinal mrjatE)tie ywlhwﬁr Cdunorm opf’o@ﬁ” RAnE RE ind gpﬁ%g»f’o%%ﬂﬁéf Hme,

gli.obl astona, prefe 1081 a ti forrre an myosar corna. As
used herdehth byany ingans; MHnmeﬁ@yrbegmoh’hltn@@rlmdmgpdmeam \ofeasphe anitieul e whi ch

5rec n| es t tar -anti ersi ampgtitively
i nhi agﬁ‘gﬁ%go l%g‘& acﬁﬁ' ﬂ‘g&a%eég’cl)agnr?fl?genélﬁ aﬁﬁc cf?glﬂﬁ@zt"rgﬁrﬁ; a%t s?’f e to
whi: ch trmldmbfmmhﬁmmm&nﬂxdnedgmmsdcmwé@detmﬂredim)br| doma cell line

ant| body of the i SR LE R SA R e ST Syha sk fed BT e
deposi t e@momdneﬂfdnedeﬁ'ﬁmras tlmdqbs@muﬂz@nmnbemtlﬁif@ m&ﬁli;ed byathchwhmipm
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conpet i tdeypesi@d eith &ibdMI @b apacossidn hasber AN &, aGtiganrbimiinig fragments, or
antibody ligands thereof, which effect is not necessarily related to the degree of binding.
Throughout the instant specification, hybridoma cell lines, as well as the isolated
'25  monoclonal antibodies which are produced therefrom, are alternatively referred to by their
- internal designation, H460-16-2 (murine), (NARH460-16-2-1gG1, (cn)ARli460 16-2-1gG1, or
Depository Designation, ATCC PTA-4621. o
As used herein "antibody-ligand" inc!udes a moiety which exhibits binding
specificity for at least one epitope of the target antigen, and which may be an intdct_antibody
30  molecule, antibody fragments, and any molecule having at least an antigen-binding region or

portion thereof (i.e., the variable portion of an antibody molecule), e.g., an Fv molecule, Fab



15Acta 48, 15). As used herein "target antigen"” is the ATCC PTA-4621
antigen or portions thereof. As used herein, an

"i mmunoconj ugat e" neans any nol ecul e or CDMAB such as an anti body
chemically or biologically linked to cytotoxins, radioactive agents,

cyt oki nes, 20interferons, target or r"é%orter noi eties, enzynmes, toxins,
anti-tunor drugs or therapeutic agents. The anti body or CDVMAB may be
linked tigddif, Eab AbRXIIE FELAHIORENS, ¥ BispaSHY antibydyOK fudfen poliiof &fyon, tar get
or reporter noiety, enzyme, toxin, _?I’ltl_—tUITD,I‘ dl‘hlg, gr ﬁher—a eu#lc gent at
any | ocaeneinelly cosigerrebmpisrule whish specifigally recospiresiagd BigiRatdeastanR gPIPE Ot ar get |
Exanpl ey L BRE P ihE 8162 lﬁdﬁﬁélmalﬂmbg)bﬂdd{uda@%j fhe 6j@TIoeakeltioR] ugat es

and anti body-toxin fusion proteins. 25Radioactive agentsg s iégbtl for use
as ant | <exiemiodan s BRAHAE ALCE RISk prteen. i hopaneed stiboRbpt B anp e

1311 sor ;otah m&&cléﬁaﬁ%tiﬁﬁﬁ?51%(111&@‘33?ﬂﬁ%yﬁﬁ&nﬂi&%@ﬂ@ﬂwi@tﬁeﬂﬂ"@ﬁsiMOM5i ng
conventional techniques (e.g. Pedley et al., Br. J. Cancer 68, 69-73
(1993) ) numberdtTat$2le yhimerie auiibofy pifhoisolaigd Aengpleehantibodyirofurtb% B8 t he
ant i body, i - I ARG ds\iRleBforPnudiREP A 1671 , RAO&HWE BHInD e

adm ni s%gkéﬁ?%nﬁgﬁﬁﬁwﬂrhg%aﬁ?%n i tsoi nactive form unt ilfg 30 i?é)r_eaches
t'he tundragwemisthatvele it is converted to its cytotoxin formonce the

ant i body conpl ex j s, iBhstak&ds diRaRiAGh e anlhiRicaN(CDMAR) @RZyIRE
conjugate is admnistered to the patient and 44 allowed to localize in.
the Wegimrogpnal petitoriss which gopidy the saceus HFasTDYFLY & PHMDdti ni st er ed
to the Agherell 1aifle %Jﬁ%, P BUBRIER B YediRidghEmSuRIeR S} SroRbhpiglg A8 GIMAISS tuldrhe

0

.region (he tissue to be treated, Alternatively, the anti-tunmor agent -
. conj ugatheeringdndividuan pidapodystigandsthefReine such as interleukin-2 (I1L-2),-

interleukin-4 (1La4qpRka Wikka @ﬁcﬁﬁ@@eﬁt”ﬁﬁ@tﬁﬁka@és@@ﬁse(fgmﬁdé?&nqdfble anti body .
targets the 5 cytokine to the tunor so that the cytaqgkine nedi ates damage-

to or dastudechiternoplimitpibior anrdprmliinenae onagduman grdidiss. spiogy daemeite
cytof F‘%nliﬁod%m}%s}- i ke 2 EIP QAR vel BndAL |8y 8he UBMIGS GARVGNbpaNA
reconbi nant techniques. Interferons may al so be u-gfd.

used herein, a "fasPumpaiten dnder Fupdresiendyo Eﬁl“ﬁ%f“fycfo‘ﬁ? ]}éi”_f"i‘“\?/ﬁ’é‘?"éi n an
antigen hi.nd af\fbofifed iy FERRGRE hftholiPliginls, o B likévhixh Restbindmgusligoul e,
e.g., toxin, enzyng, £1 uor escent 1Oproteins, |umnescent marKker,

pol ypeptiooa Iqasigue EPMKB traget Epopef eron, target or reporter noiety or

Tumors to be treated include primary tumors and metastatic fumoss, as well as
20  refractory tumors. Refractory tumors include tumors that fail to respond or are resistant to
treatment with cl]erﬁotherapﬁutic agents alope, antibodies alone, radiation alone er combinations
thereof. Refractory tumors also encompass tumors that appear to be inhibited by treatment with
such agents but recur up to five years, sometimes up to ten years or 'longer after treatment 1s
discontinued. L
25 Tumors that can be treated include tumors that are not vascularized, or not yet
substantially vascularized, as well as vascularized tumors. Examples of solid tumors, which can
be accordingly treated, include breast carcinoina, lung carcinoma, colorectal carcinoma,
pancreatic carcinoma, glioma and lymphoma. Some examples of such tumors include -
‘ epidermoid tumors, squamous tumors, such as head and neck tumors, colorectal tumors, prostate
30  tumors, breast tumors, lung tumors, including small cell and non-small cell lung tumors,

pancreatic tumors, thyroid tumors, ovarian tumors, and liver tumors. Other examples include



protein drug. The invention further contenplates COMAB of the:
present invention to which target or reporter noieties are |inked. Target
moi eties are first menbers of binding pairs. Anti- tunor agents, for
exanpl e, ar€ conjugated to second nenbers of such pairs and are thereby 15
directed to-the site where the antigetbinding protein is bound. A common
exanpl e of such a binding pair is avidin and biotin. In a preferred

enbodi t, .biotin i onjugat ed t he .t ar. i ' of the
or esent Hargamsmspine N FRBFERS Felrb e ApUEY BNkl MentAR, 0 e
or ot herangoérebil disehes, Mmelaompa) gadiethtdstnahwddienal carcisomespind wirelingms,

Al ternatjively, biotin o not her.. sych,. npi | Sed ] get
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agent_is con%ggrqﬁ_t ed %ot.avi din or streptavidin. Detectable signal-producing
agent’s dF¥8l § 85 S and in vitro for diagnostic purposes. The signal
produci ng agent paedisdasrcia "o@astitiady ebibighatannbéighabistodebpdraiddilla
external , means,, usuall. he neasurenent of, el gct | c.radi ation. For
t he rrostdc&é‘?‘”t“,amtsﬁ%“’?‘g"é tﬁ]ﬁgllomﬁ:?oo“ u%‘lgﬁ(é y&’é%drlll edleb lge(r)lhr@%g@r}rlr%&grﬁg_hr onophore,

- or em t dekigfiéd B TAQUPT 262 ihe ATIOMRPhE6Dsmebely), ehuiohdnd aptiidies tence.

Chr onmophor.es, i ncl ude dyes, which absorb lLight.in.the.ul.traviolet or.visible
regi on, ‘éﬂﬁe‘&’&ﬂmﬁg’”% bqdy progu ?dabaiger i&’&é‘fhg%andeﬁ? 1 tﬁ%‘évfds{ Ilhgfﬁ;(lb’\(g%‘/serf% "‘%g‘t"}a{n yzed
r eactg onfamber PTA-4621 , a chimerianti@de bf th ivolated @ebnutlotal mibbdy wedived by thehe

t inventi f. t 3 i it f
rvest | guPT R eber GUHOE P Tl nEtreSih b PXASP [ aftfnfidion 1 Yr 1 1

order t Ofrfpienty, @uhtitiodg ligindgmesbf, ¢ dietted dsngencativmbprcipted dtbaiyn, t he

“instant invention 4 furgher incl ki i gh contaln CDVAI3 of
the pr es@ﬁ?cﬁ’qﬁ?éﬁia?%@eq%%ﬁ#é’p‘éesﬁf {BI a"gg)eulg%“éﬁ]pg%}r E?Z(Xemr?? I|ng‘i3d(;a_ti on of
i ndi vi duginfunddssdyl BKaiplarfeicgoleli by doypetitdic aodwmawish pyocettescllimey Chimica.
over-expression of the COMAB s target antigen on cells of such
i ndi WA du%ﬁ‘%fm’lfjsh-gnosti c Assay Kits 51t is contenplated to utilize any _
sui t abl e CDMAB i nAgG&dhe@mcC eyt biitigehitis pree’SECE PTAMEN! dnvigen or ppHi®ns or m of a
di agnostj c a}ssay kit for determ ning the presence of a tunor. The tunor
will ger@¥&ty be detected in a patient based on the presence .of one or
nmor e tunor - speci f Ag u@dthegkinsy "idognogoniuai heeannatiyanolpodem (M ABIsdelsasnhi ch
encode such proteins jn a.biolqggi.cal, sanple, such as bl ood, .sera, urine
- and/ or t%p&[ﬁyg ?Wé%lly loi%l@ﬁ%ﬁgg AFNTOREY Og%thvegﬁ?“gsl’ Ce'tgkl?%sbm t he

- 10patg enfpterferons, target or reporter moieties, enzymes, toxins, anti-tumor drugs or therapeutic agents.

The antibody or CDMAB may be linked to the cytbtoxin,.radi'oactive agent, cytokine, inle"rféron,
target or reporter moiety, enzyme, toxin, anti-tumor drug or thérapeutié agent at any location
along the molecule so long as it is able to bind its target. Examplés of immunoconjugates include
antibody toxin chemical conjugates and antibody-toxin fusion proteins. |

25 Radioactive agents suitable for use as anti-tumor agents are known to tho.se
skilled in the art. For example, 1311 or 211Atis used. These isotopes ate atiached 1o the
antibody using conventional techniques (e.g. Pedley ef al,, Br. J. Canger 68, 69-73 (1993)).
Alternatively, the anti-tumor agent which is attached to the antibody is an enzyme which

_ activates a prodrug. A prodrug may be administered whiéh will remain in its inactive form until

30 it reaches the tumor site where it is converted to its cytotoxin form once the antibody complex is

administered. In practice, the antibody-enzyme conjugate is administered to the patient and



The proteins function as markers which indicate the presence or absence of
a particular tunor, for exanple a colon, breast, lung or prostate tunor.

It is further contenplated that the antigen will have utility for the
detection of other cancerous tunors. Inclusion in the diagnostic assay
kits of binding agents conprised of CBMABs of the present invention, or-15
CDVMAB rel ated binding agents, enables detection of the level of antigen
that binds to the agent in the biological sanple. Polynucleotlde prlners

and pr obedavd thlechise i thiregion aEthe fisue fopdteatsd: Hrenprodsniz dengdminisiest to
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usef ul focmﬁ&@a@bca ﬁ&&ﬁw@ Sﬂ)é Qloklnd & REQASSHRE ahtmééf'ﬁt' tREDNASe RS ﬁsulégown to
t hose of ordinary in the art, for using a binding agent to detect
pol ypept i WV%WR‘&F%COWH‘%‘“%F%M‘W Wjeatepmemayalse be wpsdr at ed in Harl ow and

Lane, Ant| bodi es: As ket YuMeA drkein"@afs a2 chintbribipFdagh whabiahabAtgén
Chapters 9-14, 1988. Further contenpl ated 25are any and all conbi nati ons,

per mut at i bipdingeeiop if oppesien dna bigtosicatly aptis? molsaut eigh dediny cagmsstreessetay
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typically be det erm ned by (a) contacting a biol ogical sanple obtained
froma paErP@H't -th a binding agent; (b) detecting in the sanple a. level
of pol ypeptide thatmdindRioh QurdhBecoRichiiand CRORAB of ﬁ@?re@éh)t nﬁ@ﬂ%rté Wﬂlchhe

| evel of 30 pol ypeptide with aci)redet ermned cut-o val ue.
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support to bind to and renove ypepti de fromthe renai nder of the
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reagent thadingoitidhidin @nd ﬁlaﬁﬁ URh pRERHR eABSHIBBR WidilrG8 Lnjudaled dSiht %géﬂe
Ip II'Tustrative detection reagents may’

bi ndi ng 5 agent,/ pol tide conple
i ncl ude aAnEENE “H%\%%@Agﬁ d‘iwrl@fsa@'éﬂwntlwaﬁﬂ%‘b@ewrrre‘af*ffsw tpfiepfcfer anginfitgmor

pol ypept i eni@r ofher sikdy RAEEh i96orfidaRl 1ABAMH of RbtaAHAC mﬂe&.@d&e}@ Biohdsrto the
bi ndi ng agent, such as an anti-inmunogl obul in, P{Fmt ein prot ein Aor a

lectin. |3ROHAr Wbk weislts U@‘eéﬁ%@ﬁltaﬁﬁfhﬁ““&eﬁ of the EBMATHBI @FEGSqﬂhﬁlFeﬂéan and
conpeig tiyed MO Yorbﬁaer;»lle sk Z&ggno'st'ﬂ: é%\hﬁhvh@re%%ﬁé@lﬁﬂt‘: 'sg rml' oduéllﬂ% (W th
a reporter grou nd allowed to brnd to the i mmbilized di ng 10 agent
after i ncfpYYteg d(‘b‘?fa"t“ﬁ%ob‘i"f?ﬂ'iah'él“agent with the sanple. | nd| cative of the
reactivity of the pagnhge %ﬁﬁpﬁﬁﬁmhé@mﬁfﬂzxﬁéj‘ult}h 0%%9&%}@ 1§%ﬁd§§c extent
to which conponents of th anpl e 1nhibirt The binding

pol ypept i REEPOSES- ﬁrél@aharpﬁgnwge@mt pdiees 8 meapysbiigral ‘dblsh fsaieteeislelewt hin such
assaYS | Nkt rrebtls! ush @Rkl n |
thereof, to vvh:nc tuﬁge %%d?ngﬂgggﬁtﬂﬁ%%ﬁ&?%ﬁgfﬁgég ?‘n?é%e%%lhjlaﬂdl agnostl c
Kit wid | SanabiedicHeaset isngnzmd of chiomophare. Whtios lrgaybsb@uqrwcme, form

phosphorescence or chemiluminescence. Chromophores include dyes whick absorb light in the

ultraviolet or visible region, and can be substrates or degradation products of enzyme catalyzed
reactions.
Moreover, included within the scope of the present invention is use of the present
30 CDMARB in vivo and in vitro for investigative or diagnostic methods, which are well known in

the art. In order to carry out the diagnostic methods as contemplated herein, the instant invention



of any material known to those of ordinary skill in the art to which the
protein may be attached. Suitable exanples may include a test well in a
mcrotiter plate or a nitrocellul ose or other suitable nenbrane.
Alternatively, the support may be a bead or disc, such as gl ass,
fiberglass, latex or a plastic materi4l such as polystyrene or

pol yvi nyl chl ori de. The support may al so be a 20 nagnetlc particle or a

fiber optic _sensor as those discl osed, for i.n U.S. Pat. No.
5, 359, gginay further inclide klt8=| whielscqugg GhijAdt %fdhwa%entt%ﬂﬁ%épﬁg‘ﬂ%q%!ww Il be

i mrobi | 204, @8 iddRBriGaAbLL 6f BURIALL aﬁ%mgcanaz@fyb@&%aeéerstwwc eknown to
those of skill in the art, which are anp g described i'n the patent and

SC|entlfFﬁm?$@%P@P%FQN“¥ﬁé“F%¥ﬁwﬂFﬁﬁﬁﬁﬂ¥P sch pividugiers to both
noncoval einafia asAGKaki on, such as adsorption, and coval ent attachment,
which, inthe context of the present invention, may be a direct Ilnkage:

bet wedn the agent tdﬁﬁ"“i“’i&‘ﬁ%@?‘b‘ﬁéﬂ““@"rw suitable GIRMAB i aspidancs withdhe present

l'i nkage hyemay e for@lo@8 Siabhd¥6t RBay 0 ek detér&uﬁnélh@ﬁ&één@@mfa&hﬁ&l The
non-limting enmbodi pent, inmobilization adsorption to a well in
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the solid supﬁort for a sujtable amount of time. The contact tine may vary

wi th t enjsh as blped, seipyripg F'}df‘g'é%‘i’fé%"rpﬁlebé"h&ﬁhtsi’ﬂ’lh‘esa“"r“dﬁ@“eb‘i?ﬁ opfginglamdbout 1
hour ;@ndpaput | day. 47 Coval ent attachnment of bindi ng agent
to a SO|Id support _woul d ordinarily be acconpllshed by first reacting the
support with a bi flinewlcsRdroctiengapirkers yhiclindfcate dhepresgiqept BisEReehd support

and a fuﬂﬁﬁét%&lmtﬁri@#‘@ean%moﬁﬁl Brety, Q@)oY broSthie MFh4IO 1G5 Alther RhtchipRitdal ndi ng
agent. For exanple,  the ent may be covalently attached to

d
suppor t s'bALDs mjlgahWélﬁﬁ%w'elﬁalf'cg%yacg@PW ofEEFRIOSTAY S -JetsiUR fisne or by

condensagi, d@ﬂstm‘as kﬁ&&lﬁhﬁ{cﬁ% ﬂgemgeo@ﬁ;sw@f@iym%bfmmsaﬂ ivEate, @nd an
active hé rogen on the binding partner. is further :

cont &fpl PR rekptedihinding agglﬁésewl&esa'@@a@pmaf theydgvel oftaak@ﬂnt% binds t thy agent

t wo- ant i HARYbis@ e 1@%%@11&11& pﬁﬁlaﬁﬁnmbé@,%aﬁ%h%r{eqsm tifell&l of
contactlngaen ant.i bo gﬁ%the i.nstant|y. disclosed COVAB that has been .

i mobi || % Aofﬁm%fh'é%ﬂ ﬁ“alosw;s hich dhairpnipdicative of dhe pregepee ¢y absepre oy gapess:
plate, Wintdiddr g BIRIiSy as544GH bt BREndRH, UREPAN BIRS bMnldRhdtabdGnRRBR Buidy ©

allowed to_bind to the inmmobilized antibod Unbound sanple i's then

renoved YatisHeallysienifaeniqvels efansiery persiation todhat Prsuy incowpridisas, e to
det egd | Oﬂn('ie@%@%gﬁlﬁﬁ@&ﬁﬁﬁﬁﬁ@’d@iﬂﬁﬁ@@r&ﬂlgﬁd}hb RR ¥ prabRRLE: efnclbndifgr.t 0 @

different site on'the polypeptide) contalnln% a reporter group is added.
The anoulifs @ﬂle@eh@ém%ﬁpw@&@e@ﬁfowwﬂlé’ﬁﬂmﬁé %Magr@stmésawf thg PsspiBort i s

then detgodiivRds Hl%'kﬂ&v@to]tﬁ&%to?%nré%kﬂﬂh'ﬂ%tﬁ fopﬁsmg@mﬁ&aﬁg hddnftoldeRer t er
group. In a speC| ic enbodinent, it is contenpla that “once the antibody

i's i mobpalypepiegparkaseingy samalet Forexanenle ep Bbléiraéﬂﬁlavélarlmem‘r kangi Mitibgdisscdt ein
bi ndi NG SiroRtord Mahfie, édwtgﬁggsgemo%& Lgﬁorgljoﬂc&ﬁ%te .34 t@ Uﬁﬁlhgico%ﬁmpmdbab' e

bl ocki ng agent” known' to ordi nar in t € art, suc ovi ne
ser uf al BaArandpll Tomeinativog, Pemyigiogsrar iatienls ofthe aldBt-descobrdgliagnostic

assay formats,
The presence or absence of a cancer in a patient will typically be determined by |
(a) contacting a biological sampie obtained from a patient with a binding agent; (b) detecting in
the sample a level of polypeptide that binds to the binding agent; and (c) commparing the level of
36 polypeptide with a predetermined cut-off value.



20 Mb.). The immobilized antibody would then be incubated with the sanple,
and pol ypeptide would be allowed to bind to the anti body. The sanple could
be diluted with a suitable diluent, such as phosphat e-buffered saline
(PBS) prior to incubation. In general, an appropriate contact tinme (i.e.,

i ncubation tinme) would be sel ected tdkﬁorrespond to a period of tine :
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embodiment, immobilization by adsorption to a well in a microfiter plate or to a membrane is '
preferable. Adsorption may be achieved by contacting the binding agent, in a suitable buffer,
30 with the solid support for 2 suitable amount of time. The contact time may vary with

temperature, and will generally be within a range of between about 1 hour and about 1 day.



25cl osest to the upper left-hand corner (i.e., the value that encloses the
| argest area) is the nost accurate cut-off value, and a sanple generating
a signal that is higher than the cut-off value determi ned by this nethod
may be considered positive. Alternatively, the cut-off val ue may be
shifted to the left along the plot, t4/ mninize the fal se positive rate,

or to the right, to mnimze the false negative rate. In general, a sanple

generating a signglyf J&ﬁfauécﬁmght%@srndbﬁagbnt 6 o1 subbet %Qumatdaanqeﬁeer m ned by
this method is considered positive for a cancer. 9

4
cont enpl atcenplished by frst Igiciige %tsp@oﬁg'gﬁyl bifyaesioadl repgentiaat il reggt I“P‘hl%‘h
perfor meg,.| s{x#p%htant% ftﬁ;ctﬁf%nQYﬁrBW MQS ? n){)fﬁ&:{y'l Br dofifd gt’:)ﬁ}f ¥R the bifiRipQigBnt e o
bi ndi ng age nmobi rane, such as nitrocellulose. In the
f1 ow t hr exagipkt éstbmdpmag@é ptamesow@vm Fitaclied e sPpYES heving 2f PRCMElS Db | | zed
bi ndi ng Gk Bt %@?%&mﬂ@&%?ﬁ Lhauak e FREBEARSup bn MESGHEst | abel ed
5 bindin gent t | nds to the {)I ndi ng glgﬂent pol.ypepti de conplex as a
sol ut i on%bmanmﬁ@flmugfe@@m%%%h@d%é’ ] ows through the menbrane.

The detection of tfny HeE&RRthp E‘téaqwme%%%ﬂ&stﬂﬁééa)t BERIDRLEE fodth BEH tAS
descri bed above. In e strip test format’, one end of the nenbrane to

whi ch bi adibady sgéwich ﬂ%a)b(ﬂnﬁdsw iay bep¢rfaverdlygintropigiesn paibodbitiaili ng the
sanpl e. rﬂ@n?fcﬂ@]&e&ﬂ 1§ thafh8 Bekn 1%0%%%011@5%% c@mhf%ﬁly(iﬁb ﬁ&ﬂ&ial ni ng

second bin g agent and to the area 10 of immbilized bindjng agen

Concéft r aniionitofplathevitebosenpls, such tigt pereptides Withn tay mplsrars sHonBe (9 9'ag
anti body J fid| Olofifl el Q@m%ﬁﬁﬁm&d%maem&%m%wn@% %@tm.@edpat tern, such
e,

as a lin site, which can be read-visually ag
i ndi cat i pdym‘puéta mpt‘tx qp@lptl@st andpilstepinparreeni GpreiSmdly aa'ieﬁ‘mdtaé?li’?di’ feRaBlt es a

negative AF&IMis ARk zed on

t he nenbr}aﬁﬁ&{hém e%t%gg{t@‘]mlh&ﬁa?&[m wt:?/@%ﬂigw%pgl&gcerm%l e pattern when
the bi ol egpmabfmmmereamoumta\emnabque@étthmohgéugpaétpt therpdaigrmincd gsing 2 pe
suff| |e t in the two- antibody sandwi ch
assay,g in ‘1‘1’8 gpgzr;iﬁn%t?etfgl SC sed]rég%gt é@r ef erred bindi.ng agents for use in
t he i nst ant d| agndsaslaecet‘@gaym@m@nt ﬁé,ﬁ Joptemplaier pha pace thesdlbadids podi es,

anti gen-bi n ?%@ éinmh@ﬁr fefd Bih@ibe Dichah @ agents as
her ei n descri E&SOB gﬁr?gtugr??g% géainztb?{l;%&éql nmobi |oze on“i|g ee menprane wil |l
be any ameppnt will beblpéked, iothp pescf eay ?1‘“6‘?1&511‘?6@{‘3 eenikagyn kaﬁherse?é ange
from abo %fﬁ%@%%ﬂmtﬁﬂf e bibhm &ﬁ%&ﬁﬁ@m@@hﬁ@h}eﬂhcﬁl&h diesduss, may be

perfornme a ver anount of bi ol ogi cal “sanpl e
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pr odug b%i gﬁfﬁsey Rl fanm 9%? %ﬁ‘ﬁe oMbl s i ot ARRSS PR Jpunber
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speci f i c aaidd;ngrtm &gt lezn abmd 95) pcrdellt hEth# FOGREAL mﬂr_bﬂamtheg@nn bound and

unbound polypeptide. Those of ordinary skill in the art will recognize that the time necessary o

achieve equilibrium may be readily detertnined by assaying the level of binding that occurs over

a period of time.

30 It is further contemplated that unbound sample would then be removed by

washing the solid support with an appropriate buffer. The second antibody, which contains a



50 - The CDMABs of the isolated nonoclonal antibody produced by
the hybri dona deposited with the ATCC as accessi on nunber PTA-4621 may be
inany formas long as it has an anti gen-bi nding regi on which
conpetitively inhibits the i mmunospecific binding of the isolated

nmonocl onal ‘anti body produced by hybritfoma ATCC PTA-462 1 to its target
antigen. 5 Thus, any reconbi nant proteins (e.g., fusion protelns wherein
the anti body is conbined with a second protejn such hoki ne or a

tunor i riFRasEt PP grosidhenbg eddadyo thageliuppst: s]é‘ﬁ\ébaﬂ?fh?ﬁ‘hfgd“é“ﬁég‘P ®rgty as the
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derivative nol ecul es. Chem cal nodification may al so be possihle.
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sites having the gegsad ﬁﬂutﬁﬂ@flﬁ%ﬁa@ﬁdsﬁ& KifofGho pro@htinRinBbn to ddteroMak theBi Ol .
(1995) 254: 392-403). One way is to randonize individual residues or

conbi nathrespRee oF asgrse@fia sanses jush s prastate Fsen %e Figeel detegiechiEomihedenogént i cal
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known to one of skill in the art
considered positive for the cancer. In an alternate embadiment, the cut-off value might be

20  determined by using a Receiver Operator Curve, according to the method of Sackett, Clinical
| Epidemiology. A Basic Science for Clinical Medicine, Liitle Brown and Co., 1985, p. 106-7. In

such an embodiment, the cut-off value could be determined from a ploi of pairs of true positive
rates {i.e., sensitivity) and false positive rates (100 pércent-_speciﬁcity) that correspond to each
possible cut-off value for the diagnostic test result. The cut-off value on the plot that is the

. 25 closest to the upper lefi-hand corner (i.e., the value that encloses the largest area) is the rmost
accurate cut-off value, and a sample generating a signal that is higher than the cut-off value
detcnﬁined by this method may be considered positive. Alternativély, the cut-o(f value; may be
shifted to the left along the plot, to minimize the false positive rate, ot to the,_iri ght, to minimize
the false negative rate, In general, a sample generating a signal that is highe;th‘an the cut-off

30  value determined by this method is considered positive for a cancer.



30Anot her manner for increasing affinity of the antibodies of the present
I nvention is to carry out chain shuffling, where. the heavy or light chain
are randomy paired with other 51 heavy or |light chains to prepare an o
anti body with higher affinity. The various CDRs of the antibodies may al so
be shuffled with the corresponding Co¥ in other antibodies.

Derivative nol ecul es woul d. retal n the functional property of the
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antibody sandwich assay, in the format discussed above. Preferred bmdmg agents. for use inthe

instant diagnostic assay are the mstantly disclosed antibodies, antigen- bmdmg fragments thereof,
and any CDMAB related binding agents as hcrem described. The amount of antibody
immobilized on the membrane will be any amount effectwe to produce a diagnostic assay, and

20 may rangei from about 25.5' nanograms to about 1 microgram. Typicél_ly such tests may be
performed..with a véry small amourit of biological sample.

Additionally, CDMABs of the present invention may be used in the laboratory for
research due fo its ability to identify its target antigen.

In order that the invention herein described may be more fully -ﬁnde‘rstciod, the

25  following description is set forth.

The present invention provides CDMABs (i.e., ATCC PTA-4621 CDMAB, a
humanized antibody of the isolated monoclonal antibody produced by the hybridoma deposned
with the ATCC as accession number PTA-4621 , a chimeric antibody of the isolated monoclenal
antibody produced by the hybridoma deposited with the ATCC as accession number PTA-4621 R

30  antigen binding fragments, or antibody ligands thereof) which specifically recognize and bind .
the ATCC PTA-4621 antigen. |



| HC studi es were conducted to further evaluate the binding of H460-16-2 to
25 human liver tunmor tissue. |HC optimzation studies were perfornmed
previously in order to determ ne the conditions for further experinents.
H460- 16- 2 nonocl onal anti bodi es were Egoduced and purified as previously
di sclosed in S.N. 10/603, 000. Bi ndi ng of antibodies to 49
human |iver tunor and 9 nornmal liver tissues was perforned using a human,

liver nornmal and SS mcroarra a 30 The
fol | owi ng i nfor né@ﬁeg&?%é ﬁg;lg?/is?f@'ﬂ Fgpo (’é‘%{]ﬂr}%g‘fcﬁé)ﬁ?‘&%dgbé’ ‘Eﬁg‘&@‘ OF%an .and
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t enperature. 11460-16-2, anti-AFP (al pha 1 fetoprotei mclone AFP-11,
Abeam @gﬁB?nge MA) or isotype control antibody (directed. towards
Aspgpgi | | us ni gerlngﬂlum&sadm@n&a@aecwwwrmugdmbﬁmlﬂgma@mﬁtheﬁchpﬁ@smt nor

10 inducible in manmal i an tissues; ari r iluted in
anti bod§ Femolgerls st i asngloghay! F‘*rfaP‘svﬂ'ﬁ gﬁv&@w % P“’WHF fﬁ 8

- concent pildc@B, 4 Rsifh FOREAL, ambmﬁcf&ab@gcbhaabmm&w RX EonfllﬁllianﬁﬂblemBSI\M
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t enper abiieg thepriigen P’&é’é‘g\i\‘/’éﬁ’%‘ TH-4egLani FhM Ut es each.

| mrunor gagAtioniid Yiredfed id¥Be BilopR toiviadt the adCe MRso Xl ah@otiakd! witibddy iszed W t h
HRP conj ugated 15 secondary anti bodi es as supplied (Dako Envisi on System

Tordﬁtod“@ﬁﬂarlo) for 30 mnutes at roomtenperature. Following this step

the slides were W&sMbhttgﬁﬁe&zdmﬂ@a}eﬁﬁw.&dmmuiyaﬁnmmnadmiﬁ@ueﬁa or
reaction_devel oped by adding DAB (3, 3" -di am nobenzidin

t et;t ahy ditEHROPPlREe: BaRdo Pﬁfrﬂ"é‘va‘@ﬁf’é’t“?"lﬂ‘fs SWFIBWBUB?P'%B%% ay dsebs uti on

for i MuseRes ModR&RNYyRhBEMHELEIRR, rhéhdds DOAES tAMaluHEEH, HRIRAPLaY e chaldshi ng
the slides in tap water term nated the chronogenic 20 reaction. Follow ng

counteréméﬂﬁgﬁﬁyﬁF?Hewﬁ?ék s Hemat oxylin (Sigma Diagnostics, Cakville,
ON) ot he slides wqﬁﬁu)d@mgéc?ﬁ&gl i 6 madiaslest 1ﬁ£ﬂ%@é@y&n&t§t§tgmﬂ{ peveent) and

cl eared wi th xyl ene. nDuntln nmedi a (Dako Faranmouynt, Toronto,
Ont ari op W@%V‘F&@Btomﬂé]? {rstdass aagéﬂvensa& foeantigen lindingsiss bayinedhg | v

exam nededts Bthebribids QLI Y ardQR ol 41 PSE BiANAYSs) 2507 921403). Ohd wap i i i t al
i mages ZWEUIred and stored using Northern Ecli pse I'magi ng Sof t war e
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hi st op aﬁ&ﬁdl&ﬂﬁlﬁfgeﬂ binding sites, subsets of from two to iwenty amino acids are found at particular
25  positions. Alternatively, mutations can be induced over a range of residues by error prone PCR
methods (e.g., Hawkins ef al., J. Mol. Biol., (1992) 226: 889-96). In another example, phage
: display vectors conlaining heavy and light chain variable region genes can be propaga(ed in
mutator strains of E. coli (e.g., Low ef al., J. Mol. Biol., (1996) 250: 359-68). These methods of
muiagenesis are illustrative of the many methods known 1o one of skill in the art.
30 Another manner for increasing affinity of the antibodies of the present invention

is 1o carry out chain shuffling, where the heavy or light chain are randomly paired with other



As disclosed in Figure 1, the 11460-16-2 anti body showed binding to 21/49
(43 percent) of tested liver cancers, including 11/37 (30 percent) of
primary, 7/8 (88 percent) of netastatic hepatocellular carcinom, 1/2 (50
percent) of primary and 2/2 (100 peréagt) of netastatic .

chol angi ocar ci nomas. The anti body sh d significant higher binding to
advanced 30tunors' stages Ill and IV in conparison with early stages | and

| _ﬁ?wy gr) 115%&?1%91@ id re;plrg3r£ﬁt19&fy%mlﬁ%he§5ﬁ9% I'the vafidué (CI& dp@fecent ) ;

stage cent and st age percent)]. 53
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di spl ayed a diffuse asmc stainin Eattern The anti bo bound to
9/9 of nmﬁhnelevpt'(dgmlﬁdlamrlaélﬂchtsplsﬁél@é@ﬂs(wlgu gerpyt thq-pipdipee! the MPSP iflg was

r estgl (i%lgnge 05%6%1%§%‘n%@k)0ﬁ9ﬁ§tﬁer@&d infiltrating | ynphocytes. The

11460- antigen appe o Sbe specifically expressed on advapced |iver
tunor tissue. H46‘beSE@mz10tdqelrSebaﬁlﬁlémhfa1§°19@ﬁ byftarcaot pecegsanily imaled I #808r ug in
the treatent.of Liy %HascmwQVMWe Therefore, the 14460-16-2 antigen
appears“iolbe exp resse iver tunor tissue with binding preference for
metastatic and adfvafrxeeldlel lltquliﬁmbhiﬂﬂéB%i@lplfl‘l%@el!!fihezmﬁtﬁe?@fc&‘ft%“has

utility a%o%tag Isﬁ%%ﬁ%r}}scerﬁg&g%ﬁsew%vm% Wédbkﬂt@tﬁon@a&ﬁi f%ﬂ@htl%%@d as a

t her apeu rug 1n treatnment of |iver cancer. Correl ation
of OD44madet in apetieis witbing afwingreithertheapripgmition or fhefonction Of| thergtein. - To

further evaluategpfj Sl SR1AL kRitutingdal %szoléﬁ&né@p%meglg WlAEucERS Ci NoMa

~(HCC) -cell lines Wt rious netast otenti Anerlcan Type
Cul tur e(I(Icfdni a0y bihorofl e anerdiobis annvm)amdmppawwrdgpﬂ forfg}wwm {) and

Nakab ayas E‘g[lﬁlﬁ%elgcggy% \é% d[g,mé @Qﬂmwe%rsy%qﬁ GdrA8 (Sgﬁ@ﬂﬂﬁb igRaa) . PLC

(Japanese Japan) H and
HCCLIVB fice varsa. Qalmr substitegoisiagt also P‘Q@aﬁuwﬂ spapesyatiye, depaadipl an thec;hl na)) were

eval :
Con) Arernapohar sl fo BAREARSAT, Qo i Wrly kUSHE diRRnal sty of b -
| | CC cebiotei. ﬁesexamekl gyciey €) andilpdne (49 camregyertly bietigferphpngeable, as can

( gh) ARl_mlnglnelzg}dﬁla{ %%AOMBHEMW YCRRER relﬁ%lyt}ﬁ%pﬁcﬁs@c Méﬁ]gérﬁ‘i?ﬁ/et nL) and

m nu ppropriate ‘'secondary anti body and anal yzéd by FACS.
interchanged with leucine and isoleucine, and sometimes with valine, Lysine (K) and argmme

(R) are frequently interchangeable in locations in which the significant feature of the amino acid
20 residue is its charge and the dii‘fering pK's of these two amino acid residues are not significant.

Still other changes can be considered "conservative" in particular environments.

EXAMPLE |
Human Liver Tumor Tissue Staining
IHC studies were conducted to further evaluate the binding of H460-16-2 to
25  human liver tumor tissue. IHC optimization studies were performed prevmusly in order to
determine the conditions for {urther experiments. H460-16-2 monoclonal antibodies were
produced and purified as previously disclosed in S.N. 10/603,000. A |
Binding of antibodies to 49 human liver tumor and 9 normal liver tissues was _
performed using a human, liver normal and twmor tissue microarray (Imgenex, San Diego, CA).
30  The following information was provided for each patient: age, sex, organ and diagnosisl_.}‘_ Tissue

sections were deparaffinized by drying in an oven at 58°C for 1 hour and dewaxed by:i}nmersing



By flow cytonetry, CD44 expression |levels were found to be higher in the
metastatic |-1CC cell lines (MHCC 97L, HCCLMB and MHCC-'97H) when conpared
with the primary non-netastatic cell lines (lI1cp3B, Huh-7 and PLC) (Figure
3). 25 EXAMPLE 3 Orthotopic HCC tunor_nodel with HCCLMB Cells Luciferase

| abeling of cells To further eval uate thi s correlation in
vivo, (ch) ARl 460- 16- 2- IgGJ was tested in an orthotopic HCC tunor nodel .
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primary
25 ~ Results were read, scored and interpreted by a histopathologist.

As disclosed in Figure 1, the H460-16-2 antibody showed binding to 21/49 (43

percent) of tested liver cancers, including 11/37 (30 percent} of primary, 7/8 (88 percent) of
metastatic hepatocellular carcindma, 1/2 (50 percent) of primary and 2/2 (100 percent) of
metastatic cholﬂngioc‘arcinofnas. The antibody showed significant higher binding to advanced
30 tumors’ stages U and IV in comparison with early stages I.and 11 (p = 0.03) [stage 1, 0/2 (O _
percent); stage I1, 2/17 (12 percent); stage 111, 8/16 (50 percent) and Stage IV, 6/8 (75 percent)].



30 tunors fromthe different groups were al so photographed (Figure 6).
There was no significant difference in nmean body weirght between the two
groups over the course of the study. 55 ~ (ch) AR11460- 16- 2- 1 gG1
significantly suppressed intrahepatic_and |lung netastases in an

establ i shed orthotopi ¢ nodel of humamHCC. The nunber of mice with |ung
and intrahepatic netastases in the treatnent group and control group are

shown i i e 7. (eh)ARI | 460:16-2- iqni ficantl y~su essed

intr aheggﬂ"g&%gf‘%%’te %ﬁ? éor “r’%orﬁc%)iglqgﬁl "f'(s'ga%%?“cen at:‘? oce?lil(%e)ﬁu%gfoﬁazlrzﬁ%oﬁlt at a
dose of wis myhly gnenbempusRl SotOrmiorsGs@-displayedsd dfussicgioplhsraiamtalningyapanessed

| ung net.ast asi fng?rp .cent .. r . se of 2
ng/ kg (Fi g%]?%&@)b.o ; es i()?eog)nf’ %gg(fpl? a\%éé:ﬁ%rﬁHésﬁ%s&g{g%tzgs}?%ée?%?&% gfrlllfj ?‘83’9‘& oups
al so shoesedted httbstinzeiddl4dtls andnalil tratingdynyph8yiés) Tkt 460t B2 satigtmarpeasar v,

(ch) ARl | 460-.16-2-1 Gl was wel | : 1.0l er at ed eas the .t unor 10 burden
o § nt Fresa e e R b B Fn FERL BB ferb ok B E ot o
HCC t umberapaueie drug in the treatment of Tiker cpiceponder ance of evi dence shows. t hat
murine and chinerjc 11460-16-. dj.ates anti:cancer .effects through, - o
ligation of epi tgbfggt%ffr @g éﬁ?ogﬁgeéﬁﬂ n appratso Py exprasied Qo b cr&ﬁm?riqvg‘fegcancer .

It “has biiebindingpiriddaad foh nghentiexpradssicantivef tuidddssis Habe-@6-2akibrefbiclhas '
met astatt\i}\}fgy 15 ersys Ppri q?r%ghé{nan Ia}é/erimg:nanc rasc%l'ela Iei-hr_.‘lzeds. iIn ehas also
been shBWHY SralEERRRTSEEE {TAEBUIE Yo SHIOEE- &  MEBPo i ™ L
pr ob&bi dréatogend bf livet @stasi s of human |iver cancer in vivo. Therefore,
chinmeric 14460-16-2 has therapeutic potential for-the .diagnosis and

treat megy sQfprkizver cancer, broadly understood to include any primary or

metastatic tunor sites which arise fromhepatocytes. 20Al | patents and
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the appropriate secondary antibody and analyzed by FACS.

By flow cytometry, CD44 expression levels were found to be higher in the
metastatic HCC cell lines (MHCC-97L, HCCLM3 and M'HCC—97H) when compa‘red with the

primary non-metastatic cell lines (Hep3B, Huh-7 and PLC) (Figure 3).

25  EXAMPLE 3
Orthotopic HCC tumor model with HCCLM3 Cells

Luciferase labeling of cells

To further evaluate this correlation in vivo, (ch)ARII460-16-2-IgG1was tested in
an orthotopic HCC tumor model. For the luciferase labelling of HCCLM3 (a metagtatic HCC
30  cell line Yang er al., Cancer Genet. Cytogenet. 158(2):180-183 2005) cells, lentiviral vector



30as well as those inherent therein. Any oligonucleotides, peptides,

pol ypepti des, biologically related conpounds, nethods, procedures and

t echni ques descri bed herein are presently 56 representative of the
preferred enbodi nents, are intended to be exenplary and are not intended
as limtations on the scope. Changes therein and other uses will occur to
those skilled in the art which are enconpassed within the spirit of the

i nvention, and, nsmgﬁze il ngyccglb@m%%ﬂ&ﬁg SR8 i RPRE egg%sﬁgglermem(ﬁl t hough

the inventio een escrl in connection Wth specrfic 5 preferred =
enbodi resuribed previehdu((heins af nbldFante Bes-t66650:43 Hed 36A 204 Sjablagmxsfeatméd shoul d

not be ri ous
nod|f|€§??3%§“% Gkhgg éggrggﬂd%mﬁﬁiéigu%ﬂgggkgﬁﬁ%§%ﬂ%ggﬁﬁg1nggntlon whi ch
ar e obwlatisidinmt & hgsentaalipy ¢lcbimicrogrdms/mkt are i ntended to be within the

sco & gmclalns 57 ATCC 10801 Ilstlvenity Blvd anaseaé ,
011‘%%%%fac @e}(eph 703- 365-2700 FAX: 703-365-2745 BUDAPEST TREATY

C]\l THE | NTERNATI mllmm3®@@5¢ laplgrRibsvare ORb- M ORGBRAANFSI/BEOR THE
e B ATE R AL E R Wl S,
| SSUED (PurSwANToF@aghgde td 0.5 cm in diameter, it was removed and cut into about 1-to 2-mm

cubes, which were then subsequently implanted into the left fiver lobe of 5 week old male nudé

10 mice. Ten days later, the nude mice were randomized in.to' 4 group éf fouf and were treatéd either
with isotype control or 2, 10 or 20 mg/kg (ch)ARH460-16-2-1gG1. (ch)ARH460-16-2-1gG1 test
atitibody was administered intrziperitoneall‘y to each cohest, in a volume of 200 microlitres after
F!ilution from the stock concentration with a diluent that contained 2.7 mM KCl, 1 mM KH,POs,
-1 37 mM NaCl and 20 mM Na,HPO,. The antibodies Were then admiriistered 2 timés bér week

15  for atotal of 12 doses in the same fashion until day 45 post-implantation. '

| The mice were imaged on day 7 and day 45 after tumor inoculation. Mi;;'e were
anesthetized with a ketamine-xylazine mix in a 4:1 rétio accbrdiﬂg 1o the Committee on the Use
_ of Live Animals in Teaching and Research of the Univ'ersity of Hong Kong.
 Imaging was done using a Xenogen IVIS 100 cooled CCD camera (Xe_hogé_n,_ New Jersey,

20 USA). The mice were injected with 200 microliters of 15 mg/nL D-luciferin intraﬁeritoneally
for 15 minutes before imaging afier which they were placed in a lighi-tight chamber. A gray-
scale reference image was obtained followed by the acciuisition of a bioluminescent ,imége. The
acquiéition time ranged from 3 seconds to 1 minute. The images shown are pseudoimages of the
emifted lightin photons/s/cm?2/sieradian, superimposed over thie gray-scale photographs of the

25  apnimal. | ' 4 &

(ch)ARH460-16-2-1gG1 significantly reduced tumor burden in an established
mode] of human HCC (Figure 4). On day 45 aﬁer tumor implantation, {(ch)ARH460-16-2-1gG1
decreased primary liver tummor signal from 37.6E+7+0.17 10 9E+7 £ 0.72, 2.3 E+7+ 0.52 and
0.1E+7+ 0.5 at the doses of 2, 10 and 20 mg/kg, respectively (Figure 5). Representative primary

30 tumors from the different groups were also photographed (Figure 6). There was no significant

difference in mean body wei ght between the two groups over the course of the study.
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15  versus primary human liver cancer cell lines. It has also becn shown that chimeric"H46()_-16-2 _
reduces the tumot burden and probability of metastasis of human liver cancer in vive. Therefore,
chimeric H460-16-2 has therapeutic potential for the diagnosis and treatmint of Iiﬁér cence'r,- _
broadly understood to include any primary or metastatic tumor sites which arise from
hepatocytes.

20 4 All patents and publications mentioned in this specification are indicative of the
levels of those skilled in the art to which the invention pertains. All patents and publications are
herein incorperated by reference to the same extent as if each individual publication was

- specifically and individually indicated to be incorporated by reference.
' It is to be understood that while a certain form of the invention is illustrated, it is

25  mot to be limited to the specific form or arrangement of parts herein described and show'h. It will
be apparent to-those skilled in the art that various changes may be made without dcpérting from
the scope of the invention and the invention is not to be considered limited to what is shown and
described in the specification. One skilled in the art will readily appreciate that the present
invention is well adapted to carry out the objects and obtain the ends and advantages mentioned,

30 as well as those inherent therein. Any oligonucleotides, peptides, polypeptides, biologically

related compounds, methods, procedures arid techniques described herein are presently
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conpl errent H’{:Ik%ﬁjrh gl?‘%gtﬁ O%Bmo?haﬂ a| rﬁg%lﬁgsr%eg?gr@%ahgé%ggﬁ%nggmnocl onal
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cytotoxicity. Claim6. The nmethod of claim 1 wherein said isolated

nonocl onal anti body is a humani zed anti body of the isol ated nonocl onal

anti body produced by the hybridoma deposited W|th the ATCC as accession
nunber PTA-4621 or a CDVAB t hereof. _



Claim?7. The method of claim1l wherein said isolated nonocl onal antibody
is a chineric anti body of the isolated nonocl onal antibody produced by the
hybrij doma deposited with the ATCC as accessi on nunber PTA-4621 or a CDVAB
thereof Caim 8. A nmet hod of treating ,prl mary human tunor sites and
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anti body or CDMAB thereo conjugated to-a cyt ot ox1 c moiety. Caim

10. The netd@emodid sddaesswt Bpaloe poitamsai d cyt ot oxic noiety is a-radi oactive

i sotope. C ai mill Thgﬁmrret hod of claim8 wherein said isolated nonocl.onal
anti body or CQM&B’ ctivates conplenment. C aim 12.-The net hod of
claim8 V\hereggtyoa@iﬁﬁﬂs ,fﬂoaged nmonocl onal = anti body or CDVAB t her eof

medi at es ant i bedy, aependent cel | ul ar cytotoxicity. Caim13. The nmethod of
cl ai m 8 wher eFads ¥PdRT sol ated nonocl onal anti body:is a humani zed anti body
of the ispg d | pn tibody produced by the hybridoma deposited
with the Awgﬁﬁrgggtggs%fm%esﬁ% Yer PTA-4621 or a CDMAB.thereof. C ai'm

14. The method of claim8 wherein said isolated monocl onal anti body is a
chi meri c Hewtificpid fefayfnedbly Bepodiok: at ed nonocl onal PranPpiedidpsigastoriuced by t he
hybri do de[l)_IOSJ L el Xéi';%-tz" t he ATCC as acceSS|Pqn Junber PTA-4621 or a CDVAB

t her eof . u;-y afe¢ess for treating hurmm@ancerous tunmors which
express amou&plyﬁr@@ﬂmmsepl topes of hunman CD44raagsgen which is specifically
bound by the isol ated nonocl onal ant | body produced by hybridoma cell line -

T d ¢ e
HA60- 16- 2 Iﬁm %RME’?‘& wé;‘ tenb 1; by { ;316? rnhho@ﬁg{ﬁn& lﬁ{;::n 'cm teri ng to :
an indi vi Hﬁlcce Fering T m e "801 at ed , -

nonocl onal ant| body or CDMAB t her eof that recogni zes the sanme epitope or
epi t opes &EYQUMUE@togm ze‘tdwbynrtrheoqog@tmts@dtmnmtocﬁ?atmanti body produced

by hy bri d‘ﬂle strams wlll be made available 1f a p?lenzt oP ice s:gnag)ry to t%udapest Treaty certifies one's nght to
receive, or if'a LS. Patent is issued mmg the strains, and ATCC is instructed by the United States Patent &
Trademark Office or the depositor to release said strains.

If the cultitres should die or be de&tro‘yed during the effective term of the deposit, it shail be your -
responsibility to replave them with living cultures of the same. L

The strains will be ma_irtt‘ained for a peried of at least 30 years from date of deposit; or five years after the
most recent request fora sample, whichever Is longér. The United States and msny other countries are
signatory to the Bodapest Treaty. :

The viability of the cultures cited above was tested Scptembey 6, 2002, On that date, the cultures were viable.
International Depository Autharity: American Type Culture Collection, Manassas, VA 201102209 USA.

Signature of person having authority to represent ATCC:

WM\W ' Date: October 9, 2002

Marie Harris, Patent Specialist, ATCC Patent Depositery

ce: Mr. Ferris Lander
(Ref: Docket or Case No.: 2056.009 & US Serial No. §97727361).
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Accessi on No. PTA-4621; wherein binding of said epitope or epitopes
results in a reduction of tunor burden. Caim 16. A process for treating
human cancerous tunors which express an epitope or epitopes of human CD44
antigen which is specifically bound b{ t he i sol ated nonocl onal anti body
produced by hybridoma cell |ine H460 % 2 havi ng ATCC Accessi on No.

PTA- 4621, conprising: 60 admnistering to an individual suffering from
sai d human cancer, at |east one ispglkajgd monocl onal antibody or CDVAB
thereof that recogni zes the same epitope or epitopes as those recognized
by the Wimblsalagdedwenocl onal anti body produced by hybridoma cell |ine

H460- 16- 2 havi ng AT' CC Accessi on No. PTA-4621; wherein said adm nistration

r esul t guydi 12 AT REA dr@Raritly phidBY huRidh @lﬁﬁbr sidsBhinl dsthtidied| 'vdﬂgreﬁa%ﬁﬁy to

determine a presence of cancerous cells in a tissue sanple selected froma
human GHRERHYIEN (UM Pr mETtess eékﬁﬂsé%%‘ legst esiepitpe obgn avfipenopieh pecificaliyn cou4

ant i: ge g b{oGlk isSia® @ Rehddi@l dnyib é«l'l?clbn%Qlleﬁ;sﬁQl WRNAE haeelsant i body
produced by hybridoma cell Iine 2 having ATCC Accessi on No.

PTA- 46 2gcessiasriypives g -4623 a5 ¢ @?Mg\ﬁatbe%fag’bw{s ﬁéhi‘@ﬁ?féﬁeéhy pio#hlty ¥hal  ant i body
or CDVAR,Ldu @C&ffnhﬁﬂl%ncﬁ{?g%%h %’s%ﬁnefd hSonda0Ral ﬁ:ﬂlbb@ﬁ& (%MQB' tﬁé?&ﬁ’io ﬁ@tafé@?s e

recogni zed b he | sol at'ed nonocl onal anti bod g produced by hybri doma cel
l'i ne 11m@n,mm2nmadﬂgmm nceid sl spd is awpqoionabaibedytdr fjd sai d at

| east @RRIAS MRl MABRGHRRRLIRR 1cAIOYN aQLauthEIAR shill flafRfa WMubfdr Balagh human
ti ssue sanple; and determ ning binding of said at |east one isol ated

nmonocl gpal t|b CDgA t her eo h-sajd tissue s | e; whereby the
pr esenCEIBE- léﬁ ’B‘:‘g%‘b‘rérla&ﬂ 'Eﬁfq‘%safdrfs@%\‘fz‘gm??‘? @H‘fﬂﬁ’lyé’r 5&%?“8?&’@3 Caim
18. Theu@f@ﬁQQQDQEwabﬂbﬁhkm;WhEFEIn said primry human tunDr sites and/or
netastatlc sites arise from hepatocytes.

Claim 3. The method of claim 1 wherem said cytotoxic moiety is a radioactwe isotope.

Claim 4. The inethod of clai_m 1 wherein said isolated monoclonal antibody or CDMAB thereof

activates complemen.

Claim 5. The method of claim 1 wherein said isolated monoclonal antibody or CDMAB thereof

mediates antibody dependent cellular cytotoxicity.

Claim 6. The method of claim 1 wherein said isolated monoclonal antibody is a humanized
antibody of the isolated monoclonal antibody produced by the hybridoma deposited with the
ATCC as accession number PTA-4621 or a CDMAB thereof. '

Claim 7. The method of claim 1 wherein said isolated monoclonal antibody is a chimeric antibody
of the isolated monoclonal antibody produced by the hybridoma deposited with the ATCC as
accession number PTA-4621 or a CDMAB thereof. |

Claim 8. A method of treating primary human tumor sites and metastatic sites susceptible to
antibody induced cellular cytotoxicity in a mammal, wherein said primary human tumor or
metastasis expresses at least one epitope of an antigen which specifically binds to the isolated

. monoclonal an:iibod.y produced by a clone deposited with the ATCC as accession nurriber PTA-
4621 ora CDMAB thereof, which is characterized by an ability_‘ to competitively inhibit binding of



Cl aim 19. The process of claim8, wherein said primary human tunor sites
and/ or netastatic sites arise from hepatocytes. C aim20. The process of
claim 15, wherein said human cancerous tunor arises front hepatocytes.
Claim 21. The process of claim 16, mheg in said human cancerous tunor

ari ses from hepatocytes. C aim 22. The %rocess of claim 17, wherein said
human cancerous tunor arises from hepatocytes. 61X Caim23. An assay kit

for dehi@aGloldi hdiRclBhf RNy @xfcamm&e&a@ﬁeraﬂgésarmgémemmﬁrgei n sai d human
cancer qQus .tupor expresses at | east on

e of . a en whi ch
speci FARgSHng o pympplsadds! %l‘fde‘ﬂ‘”ﬁ’ﬁlﬁ‘ﬁg ya%ﬁafdo%fa@%‘gera%féa aby t he

hybr i dgenidarask ie@dsi ih B rédatid iPsid manRes aineRbRaer PTA-4621 or a CDVAB
t hereof, which CDMAB is characterized by an ablllty to conpetitively

i nhi bit bindin sai d |solated ocl,onal ,an

ant | geraim g e Ded e andsie L Brars FonsiDel i GbAp Frehted by
t he hybijughistne deposkicadiow.t h the ATCC as accession nunber. PTA-4621 or a
CDMAB t hereof, and means for detecting Whet her the nonocl onal . anti body, or

gut i fnhl%r eof ’The dn&ﬁo%nocl fafin gfv&gléeer Igg?oxmgé yRY § e%ﬁ,ﬁg&‘m AlioBeparticul ar

evel, is diagno St sence O Sal unman cancer ous

tunDr )
Claim 11. The method of claim 8 wherein said isolated monoclonal antibody or CDMAB

thereof activates complement.

Claim 12. The method of c]a:rn 8 wherein said isolated monoclona] antibody or CDMAB

thereof mediates antibody dependent cellular cytotoxicity.

Claim 13. The method of claim 8 wherein said isolated mionoclonal antibody is a humanized
antibody of the isolated monoclonal antibody produced by the hybridoma deposited with the -
ATCC as accession number PTA-4621 or a CDMAB thereof.

Claim 14.  The method of claim 8 wherein said isolated monoclonal antibody is a chimeric
antibody of the isolated monoclonal antibody produced by the hybridoma deposited with the
ATCC as accession number PTA-4621 or a CDMAB thereof. '

Claim 15.° A process for treating human cancerous tumors which e.xpress an epitope or
epitopes of human CD44 antigen which is specifically bound by the isolated monoclonal antibody
produced by hybridoma cell line H460-16-2 having ATCC Accession No. PTA-4621, comprising:
administering to an individual suffering from said human cancer, at least one isolated monoclonal
antibody or CDMAB thereof that recognizes the same epitope or epitopes as those recognized by
ihe isolated monoclonal antibody produced by hybridoma cell line H460-16-2 having ATCC
Aceession No. PTA-4621;

wherein binding of said epilope or epitopes results in a reduction of tumor burden.

Claim 16. A process for treating human cancerous tumors which express an epitope or
epitopes of human CD44 antigen which is specifically bound by the isolated monoclonal antibody
produced by hybridoma cell line H460-16-2 having ATCC Accession No. PTA-4621, comprising:
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| administering to an individual suffering from said human cancer, at least one isolated rho_noclona-l
antibody or CDMAB thereof that recognizes the same epilope or epitopes as those rec;jgﬁized by
the isolated monoclonal antibody produced by hybridoma cell line H460—1-6—2 havinglATC:C
Accession No. PTA-4621;

wherein said administration results in a reduction of tumor burden.

Claim 17. A binding assay to determine a presence of cancerous cells in a tissue sample
selected from a human cancerous tumor, which express an epitope or epitopes of human CD44
antigen which is spéciﬁcally bounid by the isolated monoclonal antibody produced by hybridema
cell line 114607:1 6-2 having ATCC Acecession No. PTA-4621, comprising: ‘
providing at least one isolated monoclonal antibody or CDMAB thereof that recognizes the same
epitope or epitopes as those recognized by the'isolated monoclonal antibody produced by
hybridoma cell line H460-16-2 having ATCC Accession No. PTA-4621; |
' coﬁt_acting said at least one isolated monﬂclonél antibody or COMAB thereof With said hﬁman
tissue sample; and |
determining binding of said at least one isolated monoclonal antibody or CDMAB thereof with
said tissue sample;

whereby the presence of said cancerous cells in said tissue sample is indicated.

Claim 18. The process of claim 1, wherein said primary human tumor sites and/or metastatic

sites arise from hepatocytes.

Claim 19. The process of claim 8, wherein said primary human tumor sités.and[o‘r metastatic

sites arise from hepatocytes.

Claim 20. The process of claim 15, wherein said hurnan cancerous tumor arises from
hepatocyles.
Claim 21. The process of claim 16, wherein said human cancerous tumor arises from
hepatocyies.

~ Claim 22. The process of claim 17, wherein said human cancerous tumor arises from

hepatocytes.
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Claim 23. An assay kit for detecting the presence of a human cancerous tumor, wherein said

_ human cancerous tumor expresses at least one epitope of an antigen Which spéciﬁcally binds 1o the
isolated monoclonal antibody produced by the hybridoma deposited with the ATCC as accession
number PTA-4621 or a CDMAB thereof, which CDMAB is characterized by an ability to
competitively inhibit binding of said isolated monoclonal antibody to its target antigen, the kit
comprising the isolaied monoclonal antibody produced by the hybridoma dcposi'té_d with\,ﬂt—h‘t":
ATCC as accession number PTA-4621 or a CDMAB thereof, and means for detecting v;heiher the
monoclonal antibody, or a CDMAB thereof, is bound to a polypeptide whose preéence, ata

particular cut-off level, is diagnostic of said presence of said human cancerous tumor.



