WO 20081144890PCT1CA20081000978 Chimeric And Humanized Anti-CD44 Antibodies That
Mediate Cancer Cell Cytotoxicity FIELD OF THE INVENTION This invention relates to the diagnosis
and treatma¥® adsarésbus diseases, Sparticularly to the mediation of cyR6E%ieHPHBIRtor cells; and

most particularly to the.4se. o cansarus-diseassamadityiag.antihadiesGOMAB), optionally in
combination with one or more CDMAB/chemotherapeutic agents, as a meanc for initiating the
cytotoxic response. The invention further relates to binding assays, which utilize the CDMAB of the
instant invention. BACKGROUND OF THE INVENTION 10CD44 in Cancer: Raising monoclonal
antibodies against human white blood cells led to the discovery of the CD44 antigen; a single chain

hyaluronic acid (HA) binding glycopr%%ﬁgﬁ%i@mariety of normal tissue and on all
types of hematopoietic cells. It was ori I [ i phocyte activation and homing.
Currently, its putative piyisielngiseh relealsotiraligessictivatieatokitiidnmatons deaes;smodulation of

cell 15cycle, induction of cell proliferation, induction of differentigtion and deyelopment, indpction of
cytosReleRIFHSBIGRNIO AR SHALRRIP ﬂ’éﬁ%‘g'n??%ﬁosrucﬁ%ﬁ?gsﬁ]s %? seaihait In

ceto apgp OSIS.
humans, thesngleaRas cORIKTHE RdfbisiacarBioithehamisrin ofchimmoasontle dit, 1p13. The

gene contains 19 exons; the first 5 are constant, the next 9.are variant, the, following 3 ar iconstant
and the firad™ SRNARIHe®R H?%}cs?ﬁ%?ﬁgaéé‘nqg%%sgﬁ 3@%\{@? %‘?&f erent is gfrc%r?hs However,

ifrerent
currently gplw:aevehatidozentaatotatying asmrisgwidciantdina e K33V Ad fittedinstant inveTitienCD44
standard glycoprotein consists of a N-terminal extracellular (including a 20 a.a. leader sequence, and a

membrane proximal region (85 aﬁ&b @W@p%éﬁq@gﬁvpﬁg@rane region (21 a.a.) and a

cytoplasmic tail (72 a.a.). The extracellular 25region also contains a link module at the N-terminus.

This tegion is 92 a.a. ifIBrgtn SatcendiasnarmsiepiorrbinEbediehisaing s sraiisdleekre is high

homology hgieen, e Qyse-pOF LI NMACLCRAR e vaiaRl (ol (1o Gistaip are inserted
e

to the carboxy terminus of exon 5 and are located extracellularly when expressed. A serum soluble

form of CMiteisetsecupsessad iy wide TaiearrpoRrilditnes aohona]) esonl RFKiRAEYRariable
region) or f1om K QIRONIE AN AGRYAHRNIORe8YSRORivation and homing, Currently, ifs
putative physiological role also includes activation of inflammatory genes, modulation of cell
15  cycle, induction of cell proliferation, induction of differentiation and development, induction
of cytoskeletal reorganization and cell migration-and cell survival/resistance to apoptosis.

In humans, the single gene copy 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

20  to over 1000 different isoforms. Howeirer, currently only several dozen naturally occurring
variants have been identified.

The CD44 standard glycoprotein consists of a N-terminal cxtracélluiar
(including a 20 a.a. leader sequence, and a membrane proxiﬁal region (85 a.a.)) domain (270
a.a.), a transmembrane region (21 a.a.) and a cytoplasmic tail (72 a.a.). The extracellular

25  region also contains a link module at the N-terminus. This region is 92 a.a. in length and
shows homology 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 terminus of exon 5 and are located extracellularly when expressed.

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

30  astop codon (within the variable region) or from proteolytic activity. Activation of cells from



WO 2008/144890PCT/CA2008/000978 a variety of stimuli including INF-a results in shedding of the
CD44 receptor. Shedding of the receptor has also been seen with tumor cells and can result in an
increase in WO higdiasdsserum concentration of CD44 by up to 10-fold. HightCloAZieesaamrgoncentration
suggests malignancy (ovarian cancer being the exception). 5The standard form of CD44 exists with a
molecular weight of approximately 37 k1D. Post-translational modifications increase the molecular

weight to Sovaeei¥e! stuel Rcbuimealivhicretivairdiemiibe eRtasemrmar-dShedsdhom afnked
glycosylatigisakasparaissuasiduaswatinkest slysosvlationsat seHnaithueaningdesidyes at the

carboxy terminus of the extracellular domain and 8(flycpsaminoglycan additions. Splice variants can

10range irSYR fRIIFFREEER 9EH D44 by undn ] driokly HishHaldd serureepersatetionraeentifar matrix

(ECM) in naaimenalsy i@ iReLg Bide-PBaihg @Q@g@@&%l ligand However, CD44 has also been found to
bind such proteins as cgllagen, fibronectin, laminin etc. There appears to be a correlation between HA

binding and glycosylatiormeiFartRrg @ﬁﬁ&f(ggéﬁ ReriRdpRlss i gl siiermrsbratslylycosylation,

active CD4# (binding-tidxthrianestmbileindneible@l4dotdaas:nati g eakohindsriiAdinless
activated b& ﬂ?{élokines,,m noclonal antibodies, growth factors, etc.) has glycoslyation levels

somewher CRRSIRR AR TR RS AL acdsmeindN-Tikarheyserrafmidtunctions through

signal transehaelignenathivey thaksepeoss pathe ntesastionaiie cellwimulisandthe environment.
Some of these. 20 g W%S inclyde the NEK?E ignaling cascade (involved in the inflammatory
SR 5

response), the R&s- HF AR A SRR RS HITR At Rt PR yREmiSAhg and
prolifétatiomndhan Khe flamiipaSprameins (involved with cytoskeleton reorganization and cell migration)

and the P13-K-related aling pathway:. (related to cell survival). All of the above-mentioned functions
are closely associated sﬂv%g ﬁf?‘r‘% 6 |(sjig%fgdeé ] ?%%“é%%%fﬁﬁ\g ?s%ﬁ?’é@ﬁ‘ﬁa‘g Y BEEN implicated
in playing & rbieightcaheghttmimgty £ Vdrdtynof abiditional Gdhanisits. bEbe seuitivdmhadesentation

of growth f [ and cytokines by cell surface praoteoglycans present on the cell surface

of CD44 toﬁﬁég%tggsg ?ﬁ%%\xfnéiﬁﬁmrﬁg%ﬁgﬁn&l% So, eerefr?f?gggegm%g%gﬁ?gﬁ%ﬁ@ﬂsg?tﬂ%% sosomal

hyaluronidbissiingfted giwesalititionioictive CD44 (Bbasomniied Ha) patantidijidadeeasathe 30 likelihood

of tumer inyasi i i f i esis thro the ECM. ddition, the transmission of
R e L e R G e TSl S

survival ora | s has been's 0 occur throug er
2008/1448968bTYnAH6810B6978  vetaida dydelinriablenBdeul evapodieCRdWthdscalag hepn

suggestecia e INER 1.8l HEaRIRIPLAIALTIATAUGN. MET ool lof these mechanisms are

environment and cell dependent and several give rise to variable .EP)ﬁérefore, more research is
required before any corfeldiois srdibie shawaf Bifudsnothmtights spdtemtiatfiongtishabysle of CD44

in cancer, gxpegssiRn s LA duRIETeraken P lEmIng LA EIgng prpression of the
|

- . . %e .
receptor correlates with disease progression. However, inconsistent fin ngs were o served in a

" majorty of iEtEYE el dnthed 1Bonenaling enscads Srorisihatide offfengents; tegonigiahpathological
scoring ang.gellipe SEIRIAREREREBHFRMIRSAACOTET REMA G ERANAA S
proliferation), the Rho family of proteins (involved with cytoskeleton reorganization and cell
migration) and the PI3-K-related signaling pathway (related to cell survivalr). All of the
above-mentioned functions are closely associated with tumor disease initiation and
25 progression. CD44 has also been implicated in playing a role in cancer through a variety of
additional mechanisms. These include the presentation of growth factors, chemokines and
cytokines by cell surface proteoglycans present on the cell surface of CD44 to receptors
involved in malignancy. Also, the intracellular degradation of HA by lysosomal
hyaluronidases affer internalization of the CD44-HA complex can potentially increase the
30 likelihood of tumor invasiveness and induction of angiogenesis through the ECM. In addition

>

the transmission of survival or apoptotic signals has been shown to occur through either the



10 non-Hodgkin's lymphoma appear to be the exception in that patients with high CD44 expressing
tumors consistently had shorter survival times than their low or non-CD44 expressing counterparts.
Due to its asgociaansabth cancer, CD44 has been the target of the develppmesdoos/enissgancer
therapeutics. There is still controversy as to whether the standard 15 or the variant forms of CD44 are
required for tumor progression. There is in vivo animal data to support both views and again it may be

tumor typeS@neerelenvaantlpdeldiesenion. Grdiastise Resauiessbadrearavedimcigtied injection of
soluble Clye-RQ1GH, Al EARh SYRiAsE 6PN A el RRIdARRb G Shval 4 aRtisgnse and

CD44 specific antibodies. Each approach has led to some degree of success thereby providing
support fofSRBer AncsveRH shinEssfR yFeeble findingsoihersiar BneskisashdconIrapecific

monoclonq}eﬁ;}ggggi&%aqyﬁm senarated experimentally but for the most part these antibodies
have no intrinsic biological activity, rather they bind specific?}rléoto the type of CD44 they recognize.

However, there are sorveSFist fradifdats mpeivatial fmstional bt HotHIAISSRVeral

anti-CD44 &apihetiag haxeuResmrbowiiRmetiaieieRIMRRL EVEHSsHRLEXRIRIGIBE murine
antibody A3D8, directed against human erythrocyte Lutheran antigen CD44 standard form, was shown

to enhancé@ﬁiﬁt?é-‘fﬁ%%%’%@@%( R S ioasstrridiadines welr QRsAGE A another
anti-CD44 asidbieglyhadainiias affcets idAsbSaisaistsedlibikiiaatediamnerayiaes and IL-2
release from T |[ymphocytes. Interestingly, the use of A3DS8 in conjunction with drugs 30 such as

dau norubi&ﬂ?ﬂ%ﬁ*g%fﬁgﬁﬁgﬁﬂé Bt &6&%%&%%‘?&8%88%‘{6%%\9&1&WE@%‘&%@MML cells by
abrogatingnidieleipiatidprofibe seamad inestengecstranider pheedk A3ithWdh CD44

2008/144890PCT/CAZOOS/OOOQ?S@rﬁi%ngy, which do?s not have,intrinsic activi nd is directed
i

against a STISF BSitSPE S e Y RTbAEGL HARGS rn Tt deT onnes: and another

anti-CD44 expregdionatandtpady, H90, as well as hyaluronan, induced differentiation in leukemic blasts
from acute myeloid leukemia (AML) patients. In the s dy. however, the 3173 antibody 5that also
binds the standard formﬁ%@éﬁ?sg?gmhé ?n‘ﬁuc%aaﬁ?&agﬁﬁa%%?gg? ffﬁé%fé?ﬁ%etc%ﬁ *“Interestingly, H90 did
not bind todtelsptcrelsfromaaceutgrapmminfsp Aitents sstitisedidicesl s wenddibeticayadd£d, indicating
that these antihodies recogni isiinct epitopes. In a separate study.both. A3D8 and H9Q induced
termiggl diﬁ%ﬁé%r%gtl%é% se&é%ﬁi%fﬂ%g%%%g??%ﬂ meOSI.gf?l%“i\sﬁﬁﬁA- Srr?tfﬁé’ai’/,"ai% %aaéaainst an
85-110 |cCaswRe0bth foewsoind Bzkdn tGeagimdemed Trelodretde ationitdepeinienp Adifiagnthe authors
speculated;ps g&t% Y ﬂ@( J.00 AdgLe g&n f T together, there is no evidence that
antibodies sugg asth §eva?e s&%’a%fe@flgr usqé&as_%)gn%%%}é%}%%%cg%%%% 35“%?&13&35%1 Aot directed
against cafBerAelyabicovisksdy thp hecyféd)hauensel bpiddlifdatipeciBe witbodisedavlth cytotoxic

agents inhipjted dryg-induced ded s&*Q&%@ﬂ&é&ﬁ&&@@%@%&%ﬁ%&@%ﬁﬁ@ Mg been

described which demonstrate anti- tumor effects in vivd. The antib 1-190 i1s a mouse monoclonal
antibéfly g@ﬁ”é@ﬁ‘f@ﬂcﬁy immunization of mice with human red blood cells (RBCs), and that reportedly

binds all isofolms of CDAdhdmiRistalion-Rkiniennl badyrthres JResIRARILES ok foyrweeks, to
irradiated NOD-SCID mice that had been innoculated with human AML cells, blocked 20repopulation

by these cERRSTHedfrRRmeniay s igbeonadmatdhess artibadiss BfvRRAdTHIRE b dkasipliate the
recipient miegvifeatieetselsinerpeaifiaing dfinayrisripinaigdpderaonswsainment with the HO

antibody. The effect of thjs antibody a%pear_ed to t%e mediated by interference with the differentiation of
leukemic stemed ﬁ%aé%ﬁ\{}{‘ﬁfhafﬂ e i vifro or in vivo but generally not both. Several anti-CD44

25  antibodies have been shown to mediate cellular events. For example the murine antibody
A3DS, directed against human erythrocyte Lutheran antigen CD44 standard form, was shown
to enhance CD2 (9-1 antibody) and CD3 (OKT3 antibody) mediated T cell activation; another
anti-CD44 antibody had similar effects. A3D8 also induced IL-1 release from menocytes and
IL-2 release from T lymphocytes. Interestingly, the use of A3D8 in conjunction with drugs

30 - such as daunorubicin, mitoxantrdne and etoposide inhibited apoptosis induction in HL60 and

NB4 AML cells by abrogating the generation of the second messenger ceramide. The 7173



interaction of the AML cells with the appropriate niche. In addition, repopulation of the 25 irradiated
NOD-SCID animals with human cord blood stem cells was not impaired by the treatment, indicating a
selective effead efigietsaatibody and also important phenotypic differencesiietiastn#diiomnd normal
human hemopoietic stem cells. The antibody 1.1ASML, a mouse IgG1 directed to the v6
variant of %%%4, has_heen shown to decrease the lymph node and lung metastases of the rat

pancreaticZ3GR08hSRUFGABTHABRIYP ANTRFC AW AN r iRt agamThiamilacaipRo fitantly
increased.(ihedaniibedyimasitaiy efiaaibdeaipessinisiesed Tesarilipapipede colpnization, and was
postulated to interfere with cell proliferatjon jn the lymph pode. There was no direct cytototoxicity of the
antibody oﬁ'ﬂ‘?@%ﬁ%?‘g&%ﬁn %géo?saﬁ’gﬂ M%g%ﬂ%ﬁ?%ﬁi@ﬁ%@aﬁ%%}ﬁm%%d
cytotoxicityfranimuntingdsié ctokaaih Undiomatitity bf dhasantbedy BRI MBAT TelsHy@s not
descriped. aireger esﬁal. "Disr ﬁtion ?f '@t c%gabraj Pgrogr ;‘gié%n of C6 rat inobIastom%sby in vivo
treatrrient With AC A% S H%‘gfg (RN ié é&g’, “ R Eﬁ?gj% RGOS 552068} described the
use of a cdmenevbigtly-Hoaitableydrititodyho AR ddltofdisru ptitae pragreasian ahak AML

orthotopicall l-im Ia%ted?g%t' glig?las oma. Ttgetr t glioblastoma cell linepgéi was jmplanted in the frontal
lobe, and eﬁ%? Week: e rats Wwere given atréﬁf%%xﬁ@ LRABHAY By RerLLERS alrection.
Treated ratsphearostsiabeth dSd»8 asd difihindgravithnmatdifihertiaddy weightihanbudterses isotype
control tre%%qplfl%g. ?Q&ﬁ@ﬂﬁiﬁ)ﬂ vas abdl.%to,ﬂi3 hibiii a heg' oy f.cells | 'ﬁr {o. cove E.J#E coated with
extracellular matrix componentsfX‘E)E(\lﬁl((j1 Aot %aveagg“n%/ |rec$cy(€)o]%§(?€%%é 1@30%1"%8@5 ‘%’antibody
was hbt testenagizih$tdslmpatifesitsn throdgbtagythresy cheriethorstsyduched mpsted thasefficacy of an
antibody tqiﬁ@é“ér(é%% ofibh Or2HAgUP éﬁﬁ%@“#\ﬁ%& K920k 308 h'{ﬁh{'%n glastalic murine
melanoma;tgne I§16 @é) L;lvgiigugexpres'ses ot 44 |so1por%ns, wagrll?’r?p ante Ilr?trae\slégﬁ(éu%ﬁy into mice.
After 2 day$esmisstli hasreevisrythbingaidiysfomthehdy rathen of tiet dtudiedBatmantibodies
caused a SIGRIIEROL IEGNGIIONALAEAIS) A AQFLsSRbIA e ROIher SLlng metasiases; there was
no significant diff_er'e_hpe In g)fﬁc cy gﬁé{twéen qt]he two{) anti oélleiafhe anﬁf)od‘y id %??iogffect
proliferatiofgentitsibied thogantdsed. deathadganesraicllé:Blockade of Metastasis Formation by

CD4 Receptor Globuligkpl  Cancer 5318524 1998\ shse g ol 1 gifon of mor

growth was due to the antibodgwb'locking the interaction of CD44 with its ligand. In another study using

IM-7.8.1, Z&makaict iy phorsdibqey 8 isprery monesbmthanibade tepephdipa |s Both CD44-
and Hyamfi%lﬁlﬁﬁ%ﬁ@%ﬁ&ﬂﬂﬁkﬁﬁﬂ&ﬂ%@ﬁﬂ%@b’&@%@ﬁ %F%é%ﬁ'égéﬁg@g%ﬁ:}&sdzﬁfm”s”ated that

Csy, :
the antibody and its F(ab')2 fragment were able to block the [ymph nodée infiltration by the murine T-cell

lymphoma PEOTRCEGMMEr St RigisHicarishivrRritoadnahres imermevwk facfup ayeshsetal.
("CD44-depentiant nophsrme eelkdisseminatiphdaalsu{age SRR At N yittopyarioma cell rolling

on hé@luronic acid substr%%;% its in yitro accumulation in the peripheral lymph nodes”, Journal of
Cell Sdiend&P ALY, o' PefRRPeat Rasere ofi oMVt alisTiras Hhrsnanimaleilsd, which
does not sporipnrtushiaeipiemans:eviticCRé duds wideastaiea drine Abilikystadorgy tumors. 1M-7.8.1
administratio decrelarsed tumor,si gé he irgg@nt transfected cells in comparison to the isotype

e d
control antBoGERSNE B ﬁ%lg]%’ét%ééai BHBREY aRY SRR dicnaasEdg e GKW.A3, a
mouse |gQRedigspecificimdnsmaitCivd fndmieenis Hhkdainatan aothameiastases of a human
melanoma; ti ice.. The antibody was mixed with. the metastastic hyman cell line
SMMU-2, én%%%{(r?ﬁlr(ﬂ%é%% s&%&%ﬁ%@%ﬁ@@ﬁ%ﬁ%gn %ﬁ/‘\afer%aép i SPRE %Ofbﬂ%Wﬁg 3 weeks.
After 2P weergdiiig NEPIicminelseiddamenrood ddbe sijectitin sie noompaied by #20 percent of
untreated gpimals F@%&Jéﬂg&ﬁg&%@&% a - trated the same inhibition of tumor
formation, suggesting that the mechanism%f% ggﬁ%)%ggsg?\%?%g%gr%gﬂ%m%%lg}g%%nt or

antibody-depEsersse cefititar ABiudinprrahbunaidromisiestimestdsl one week prior to the first
antibocy ijection, 80 pefreRiidie RINBA. deHRIARAGGHROLE 10 RUBI Al AT IEL 1t as
a

noted that the survival time was still significantly increased. Although the delayed antibody

administrab§FAaHb e fesieais the lsmphapdemed oramabstaies ofthtotlppraveited the metastases to

the lung, kisnaeadiangh oigprh AVRTandRaYIRRED (OALNGIG RIERSULI NG WAlTRaled animals. This
or [

. / V] ' 1y 1néreas
antibody does not have any direct cytotoxicity on the cell line in vitro nor does intertere with
proliferation ¥ BiiMD. y eyt dpsai airinisvedd ey ambotoda comtizitimatidimay affecting
metastasis or growth. One notable feature of this antibody was that it recognized all isoforms of CD44,
which suggests limited possibilities for therapeutic use. Strobel et al. ("In vivo Inhibition of CD44
Limits Inn-a-Abdominal Spread of Human OvariangCancer Xenograft in Nude Mice: A Novel Role for
CD44 in the Process of Peritoneal Implantation” Cancer Research, 57: 1228-1232 (Apr. 1, 1997))
describe the use of an anti-CD44 antibody (clone 515) to inhibit the peritoneal implantation of human
ovarian cancer cells in a mouse xenograft model. The human ovarian cell line 36M2 was implanted
intraperitoneally into mice in the presence of the anti-CD44 antibody or control antibody, and then
treatments were administered over the next 20 days. After 5 weeks, there were significantly fewer

nodules in the peritoneal cavity in the antibody treated group. The nodules from both the anti-CD44
and contrnl treated Aarnrine ware the came ci7ze crinaaectinAa that nnee the calle had imnlanted the



labelled BIWA 4, died in the course of treatment or follow-up due to disease progression. Two patients
developed human anti-human antibodies (HAT-IA). A Phase 1 dose escalation trial of 186Re-labelled
BIWA 4 was carried out in 20 patients. Oral mucositis and dose-limiting thrombocytopenia and
leucocytopenia were observed; one patient developed a 20 HAFIA response. Stable disease was seen
in 5 patients treated at the highest dose of 60 mCUrn2. Although deemed to be acceptable in both
safety and tolerablility for the efficacy achieved, these studies have higher rates of adverse events
compared ggsathesnenniadisisaiopa: coniigatacialagicakine gies tmali:nmi siudies. U.S. Patent
Application é&&gg{@%&%@m%m&a umariaed;yersional ¥EErdBaanigated to a maytansinoid,
25 designalf Ly (GhuRe DR LIRSS a/? Aduman egfté&ort%@ﬁﬂt%?gx B & when

c

conjugated, to at ave,signifi cant anti-tumor etfects in ouse models of
human eplégr?ﬂ IEH%%auO he V5|‘\7§‘S nOuarrst%us cell carcinoma of the pharynx aor breast
carcinoma. The lﬁt‘@éﬁ‘ilﬁéﬁ{e@Q@ngﬁwrﬁtmrﬂ“‘ﬁ?&rﬁbt’f‘?%aﬂﬁ qhifnbrapiofda #Wﬁé?lbhase 1 trial of
BIWII, withipstieritsametadthgnHdulitenagd @1t eer 80 chhcaromezm xintiin (§1élted dose could
not be det@fiined:bedaddbeofsprefmaturenneatpeion of tatialddue (ddath disome bk the patients as
a result of pregsiksoskindioxidikyo pl¢ai 20313448 90 RGIVEAI0ES/OROT Sl tdapmraliekiecond trial of
BIWI1, alsgwittspaticntsimith heas angBetheandeindd TRyRsHEarMiRedang it was a result of skin
toxicity. In @&Hﬁ@&ﬂ%t{t{%%\é{ylbw ih-pefasiatinbraast $ANRe! RAlIsOR NakrieyioHsihad
undergone, g maagxdm B9 c% rgmt%stﬁa H® tdc@ngotta%%@}%t gsorders. In this

study, event W g&obi% aé;lono gglfsulrevo”e I grce e treated patients
showed do@é Séaﬁc? etgt § 2E"An overalhied ?lvg rcsskles 8tz agy ssessment of all trials,

due to the ‘Fégt@ﬁ! BRITRALBHR SR FEt e Pehtid lléc’altlﬂ?é’ﬁ ?Hya‘f%ﬁﬁﬁﬁ?a‘t?ﬁﬁ "cﬁf?ﬁﬁﬁér‘calé%/elopment of this
drug. Mab UBS%@@‘PHMNW@ ?ﬁbﬁé@l@ﬁ&twuﬁw generated by UM-SCC-22B human
hypopharyngeal cartidgrwascelirindmuhizbitbreempaseddbtioffifacy aficeraatitiodysoe TBdpecificity. Antigen
characterirdhoT $itdptgimcDitAdlaniOD ahd 8€H 926 cTaralydily identifiatt thervt dorhaimaf
keratinocytignspeaficcCRridrsplisesvasisnhenivan agdhestargeiof ekl U nsiyRahistochemistry
studies Sh%ch‘eA%P%i;Q Qﬁtf&ﬂfé%t%@r@ AL emBranesdr WNaImess. oMﬁlB labeled 94

percent of i figad and icgt aqu aﬁtttqoapa%ttltt%g@ TR LA fese

there was 54 rm|t t|n ce stalqln a |a:n 9glnTc- owed selective
accumulatiohoF & astsooqel‘t“ él(%nca%aél 1 Qlcilmf éfacgrcen mwc?eé’twc)lose/kg at 2 days); no

adverse eff8t\gre F8F 6‘?’[@6"5&%8 é’tﬁ@ﬁté’@é\;@t ‘EU"H‘AWPA‘*W L RIIHV rAMNG968inated murine
Mab U36 thefé: w&@%%eélﬂﬁmwﬂﬁwb%éﬁ@ Mt RetepprdHinbyenBud. Gwse in HNSCC. In
order to detiedSedthe(BeiR)e mcityiatVidibt UBGiRT biderc pd asaaherpatth ofad AMAcdtchimeric antibody 20
was construgiedd Neithien thigchimecidonartG® dfiginkakmmbigine MalidBehas & dbtivity. There is no

evidence of pativefunetional @civiphoiddabiiStol§8Reslabeliach chimriin MahndBewas used to
determine ﬁtﬁwttjx@fat{tﬁhﬁﬁ%aaﬁ@aﬁauﬁc @Q@mutﬁatma%haﬁeoﬂegc@at@mg@%§rlal 13
patients N% %g s atttagea*aa% AR erahaedomersMah Uik Tlerphy, HpRe-tabetl d
chimeric e T ton By t%g%%ﬁne R& \}//renrf) e L, dﬁ‘ns conferred a significant

surv:val beneﬁt to the mice. Wallach-Dayan et al. (“CD44-dependent lymphoma cell

dissemination: a cell surface supports in vitro lymphoma cell rolling on hyaluronic acid

substrate and its in vitro accumulation in the peripheral lymph nodes”, Journal of Cell

Science, 114: 3463-3477 (2001)) showed that transfection of LB-TRs murine lymphoma,

which does not spontaneously form tumors, with CD44v4-v10 conferred the ability to

form tumors. IM-7.8.1 administration decreased tumor size of the implanted transfected

cells in comparison to the isotype control antibody. None of these studies demonstrated

human utility for this antibody.

GKW.A3, amouse Ig(i2a, is specific for human CDD44 and prevents the formation

and metastases of a human melanoma xenograft in SCID mice. The antibody was mixed

with the metastastic human cell line SMMU-2, and then injected subcutaneously.

Treatments were continued for the following 3 weeks. After 4 weeks, only 1 of 10 mice

>



25but following treatment dose limiting myelotoxcity (1.5 GBg/m2) in 2 of 3 patients, and
thrombocytopenia in one patient treated with the maximum tolerated dose (1.0 (iBg/m2) were
observed. Although there were some effects on tumor size these effects did not fulfill the criteria for
objective responses to treatment. A further study of 186Re-labelled chimeric Mab 1336 employed a
strategy of using granulocyte colony-stimulating factor stimulated whole 30blood reinfusion to double
the maximum-tolerated activity to 2.8 Gy. In this study of nine patients with various tumors of the head

and neck, aémmohtf@ﬂ&%@@sﬁj%%mf@l %%M%Q@%&é&%ﬁ’%{%%%ﬁmwm anemia.

Other toxi des r m toxicit e 2 mue No objective tumor responses
were repocl%g%f3 a% gls‘?a%% |as¥é%l§°e8 aesl¥lz§)c S&/e % on tloﬁ]quiﬂ%n{%”ﬁi?g ’it can be seen
that anhoualwa% fdhg m@qhmaﬂécaﬁﬂmwméww@m@@m?mwm@my-
radioimmudopsariegatsitdeachieveaiti-ddreeneafie i limitsiiajbtisefoloessbeeausetpt the toxicity

associatedgpiththe Jne gy b elatien.iq t@g}glgm f rize, a CD44v6
(1.21ASML). and CDﬁS\?% X EB t a% gg}a@g %Mglqg?/var% %%eré; cgynglgét’j‘astatlc activity

it was I'g() e%t at t?in%(jon % antl gg @
in rats injected With & MOtAStatic pancreatic it r‘?ﬁ% RS |1r'1]j%r8@8%lm §%ellignant
melanomatF@sfiﬁé@tR?bWF@eﬁx\h@iﬁéﬁﬂlaﬁﬁngMméﬁ%bw herFingrameits Serivatives), only when
conjugatec:tmpleneytprsinnid trearadicisetaptehashRrmehauriel bave antityagor effects.

Anti-standayg; I n ss\nfracerepral
rogrssich by 1 glotosond (i (D423 ioH 101G I B NS e o

(IM-7.8.1) DR GRiHER ThPISAEAORE &F élfﬁﬁl’?fgrfl{%%ﬁé‘ht%ﬁ?’rééw Hrﬁﬁéefﬁiﬁl?o‘g mice (clone 515),
lung 15 methbrdsis efbsnabdgentreiciadine deliiier @Kt 8rluand fmetastasiy effadiuman melanoma

cell line in ekRapMce (WM. ARk ThebRdiaisriepenconiugatsdhai ) 36apUrERA4y6 antibody and its
derivatives; lﬁﬁg %@%&’ﬁ%%HY&%\%Q'&'CPH{%Q&}B%% (‘;Y‘%{ee SR8 aQJIt?g by significant toxicity. These

results, tho are encouragin an evelopmen anti-CD44 monoclonal

antibodies as poté ﬁng%(rféchﬁ’?e‘f‘é’ﬁeIUh&“ﬂ’éﬁf&@%ﬂe‘]%ﬁéﬂrmmv’éh@@@éﬁéty, or
applicabilityltonhuiiaarigadcerssr Xenografhirs NfidnMitth ady cahRokifionCiekeiisdlatadavkich mediated

cancerous &aﬂeemmlﬁﬁwaaﬁaacwneuﬁ&pﬁg&&t&w@wn 29@@.@3@{5&%616%99%)%@0%%%@4 on said
cells, a valuable% dlaaglnoEBQ@nd hecﬁ utlc cedu%%vmyld gf}etgggg zed Monoclog& Antibodies as

Cancer Therapy AEACh individual Who pPéseent Vith 25Canceris unlql@p&ﬁ]&“ﬁh?g et that is as
different fré’t’f?ﬁﬂ‘i‘éiaﬂé?fc@lufé% eIV e demede! DA bp e ovarianeal diz3oiEarsaall patients

with the samgypel ofcaneepnatiiifento mice in the presence of the anti-CD44 antibody or
control antibody, and then treatments were administered over the next 20 days. After 5
weeks, there were significantly fewer nodules in the peritoneal cavity in the antibody
treated group. The nodules from both the anti-CD44 and control treated groups were the
same size, suggesting that once the cells had implanted, the antibody had no effect on
tumor growth. When cells were implanted subcutaneously, there was also no effect on
tumor growth, 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 vitro.
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 ~"Technetium-labelled conjugate in a Phase 1 clinical trial in 12 patients. The
antibody was tested for safety and targeting potential in patients with squamous cel]
carcinoma of the head and neck. Forty hours after injection, 14 percent of the injected
dose was taken up by the tumor, with minimal accumulation in other organs inciuding the

" Kidney, spleen and bone marrow. The highly selective tumor binding suggests a role for
this éntibody in radioimmunotherapy, although the exceptionally high affinity of this
antibody prevented



same stage, in the same way. At least 30 percent of these patients will fail the first line therapy, thus
leading to further rounds of treatment and the increased probability of treatment failure, metastases,
and ultimateX© det4_%8uperior approach to treatment would be the 30cBStsER28H8IN G 8herapy for
the particular individual. The only current therapy which lends WO 20081144890PCT/CA2008/000978

itself to customization js surgery. Chemotherapy ang radiation treatment cannot be tailored to the
patient, a&&%@&’ﬂ%@&%ﬁ%ﬁ F@a‘é&eimﬁﬁ dﬁ%@ #HPB‘I%@&?@’E&?E%‘? of BIWAwlit§ the advent

of monoclarakantibegissithef passibility afdeyelaning mehnds areusiarmizadithsiapwecame more
realistic sinceﬂgé.ch%ﬁ% %in be directed to}ia,sin le egi'{;)pe Furthermore, it is possible to
produce a“RHRISHA rDBHRETHOUE AT theRen o %éﬁﬁéﬁﬂ@ﬁa&fléﬁfﬁ?}@tﬁ% uniquely
define a pantibuthr-intivid GiYs4tusngilexes. WOHRV019 328 dgnizes: thalnasigailicasbdifferancegbetween
cancerous,and normal cells is th cerous cells contain antigens that are specific to transformed
cells, the ggfé%@:tgé)r%%cﬁﬁ?ﬁ/th%W@ e RisE %ﬁ%%gﬂéﬁiéggﬁ&ﬁﬁ”ﬂ%%%@gﬁé@% specifically
10 target arsipsificanely belsrhyihiadigispesificalyiant Hese: canvErrargigensdh SugiMinggrise to the

belief that oclonal anti ies cap, serve as "Magic Bullets" to eliminate cancer cells, However, it is
now widel)t/lg] Fglréggﬁ%@gﬁ?%ﬁ;m&%aﬁgb n‘%ﬁ&ﬁ%“’é? Hg?%% iBER 83?‘#&% eI opehficer, and
that monoeffinay Biadidsicanibel ddidgeniihsdy chah, *HTiaigethdenbedsdredtiaismidanocional
antibodies; | ted jn,accardance with the teachin f the 15instantly disclosed invention have been
shown to?%%el (iﬁéaég‘ngc%?%%ggﬁgévfé%aﬁgsgg((‘slér}ﬁg g%i)gﬁ%%r %fxwfgﬁl@ﬁf&fﬁl@%f)tgﬁ%’é‘?ient, for
example bpigsuoleptiiéyymoobardenlatmehwild wexidushn belsefedrdckéoih gieinasot&firerous disease
modifying anti ﬁs@' (CDMAB) or "anticancer: antibodies. At the nf time, .t ncer patient
usually hag é@ggptlon%%mg%?nagﬁ? %é:}gg}?nréﬁ%%a F é?ﬁé%gﬁsﬁﬁ%%%gﬁfﬁegrz‘&gh S produced
improvemahtsdivgtobaltsmwives mmsesroebivith rtclo seiaiEBKg-tabthied B lardhlivigiuial, these
improved gtafiglics QARLNESGESS i relate with animprove in theik personal sityation.
Thus, ifa m%%odo ogy was pﬁt %ﬂ%ﬁ%ﬁ@%@é{gﬁ( %ﬁ%ﬁr%c i ?égagr% @o[?r&gg-fléa%ﬁ%%aosr r%g"ependently
of other p&tierEsénttratessméveshiensiisvitiolilooperpitittsudtcued26 Apyr cadbushithitosing therapy to

Just that 0BGRE/ AR Y B S S RLIEERAAI JF B ICkeRRC IR [l BgpLes, and produce

better outcomes, thereby satisfying a long-felt need. Historically, the use of polyclonal
antibodiesi#hedlsbBAWIAc ditdh e wise eéssatmbnt refithosntp ibetn disean pevgrdsyimphomas and

leukemias gy AR USRRAYHRBUTIAN Rlasian R, erBerR feXsialonged iemission o
Ito

f
responses. Furthermore, there 30was a lack of reproducibility ana there was no a nal benefit

compared ¥AEmBtERsiipdddiviAdhverscatied aetire R patigriarOrshasisitisendnibsenal cell
carcinomasnhigne MR HIRePoRERZRRELAG8NRGE A&A208/QRA9 48 patient developéd a

20 HAHA response. Stable disease was seen in 5 patients treated at the highest dose of 60
mCi/m’. Although deemed to be acceptable in both safety and tolerablility for the efficacy
achieved, these studies have higher rates of adverse events compared to other non-
radioisotdpe conjugated bioiogical therapies in clinical studies. U.S. Patent Application US

- 2003/0103985 discloses a humanized version of VFF-18 conjugated to a maytansinoid,

25 designated BIWI 1, for use in tumor therapy. A humanized VFF 18 antibody, BIWA 4, when
conjugated to a toxin, i.e. BIWI 1, was found to have .sigrﬁﬁcant anti-tumor effects in mouse
models of human epidermoid carcinoma of the vulva, squamous cell carcinoma of the
pharynx or breast carcinoma. The unconjngated version, BIWA 4, did not have anti-tamor
effects. In one Phase 1 trial of BIWI1, with patients affected by incurable head and neck

30 cancer, the maximum tolerated dose could not be determined because of premature

interruption of the trial due to death of one of the patients as a result of massive skin toxicity.



treated with human blood, chimpanzee serum, human plasma and horse serum with correspondingly
unpredictable and ineffective results. There have been many clinical trials of monoclonal antibodies for
solid tumors¥ (h2e/14380s there were at least four clinical trials for humarPGigastamnoetsvhich
5produced only one responder from at least 47 patients using antibodies against specific antigens or
based on tissue selectivity. It was not until 1998 that there was a successful clinical trial using a

humanizedPshBgralrbaserid el P e leelsareyprirntsindtiobeaisnEnsei cansrr, MiReasal 37

patients weee-assRE%Rd foRie sRenRsest ekwhikicAPaut A LRI had BIvartiaki@sRensadate and an
additional quarter had minor or stable disease progression. 10 The median time to progression among

the resporfJ&& s BRHeahHEL R RsthiaPrla SR a GRamstheras s thiomest common Hereeptin(r)
was approxggeinct WBSalilir shdinandsiRIGH MOHRAIOTVIER: TR¥Q! (Bt liiceh SHaAYWasSHIS showed an

increase in the median time to disease progression for those who received antibody therapy plus

Taxol@) (69T RTGREHEF IR ED A s EaSH: o R Gl s dhealrd sistients FhRuRA dowsniadependftiths). There

was also aslighilingRase tvengriapsveialys 2 MRisisdR saaathsrar theHereeptine s Taxol(r)
treatment arm ,vers?.ﬁ&g%ﬁfT ole treatment alone arm. In addition, there was an increase in the

number of BEHCKS NENE ?%%H%WM%B&@@F§?§@%H&@§ME&t) in the
antibody plus Taxol(r) cRRmbRGIR: GreHReheArRRAES LIGDahaKelyceiRAgAQNENER deatment with

Herceptin(y) and 20 Taxol(r) led to a higher jncidence of cardiotoxicity in comparison to Taxol(r)
treatment {Hﬂ%“ BRI, %ﬂé’?&@ﬂ{’?%%ﬁ%@fﬂ?&%uﬁg‘én Rttt sRed bR Btective for
patients whe=olfRitgxaress{ abLaierinifed thghimmueiisiosiejstnsd dntBisanadsisidhe human
epidermal growth factor receptor 2 (Hcr2/neu eceptor, which currently has no known function or
biologicallﬁ]f‘nﬁéég%?lﬁgo f%’ﬁ‘ﬁ? ﬁ%@%ﬁéébgér&%ﬁﬁeo‘faﬁﬁﬂé?ﬁécm HisvarsgnEMebtidreast
cancer. Thienefasiehihesheinisti suldigeshinmpt RpRckooIRIRBESihdIRAsI CRREMaByEN those who
can benefit.from Hercepti t would still ire chemotherapy and consequently would still
have to deg?l\/%v%}nrfné)f ?;Q[;atgt%)gsr%%%]%gg\r%@?ﬁ?@ts é g‘%ﬁgﬁf% IR BPHshtheatpmomas The
clinical tria(sliNsestjgatinglzolndecthlcancenimebbastbedissnganst 391kefhigl/copmseirand
glycolipid t ts. Antibodi ch as 17-1A, which has some specificity for adenacarcinomas, has
undeig?one%ggbfﬂcﬁ%ﬁsggﬁ‘r% ST over grg& pat %%%eﬁﬁ%%tlﬁ%ﬁééﬁﬁgbﬁf&ﬁ /000978 only
1 patient hearipg s Padtial-rEsppasent ingttied tiaisky se Didiz)1io prbdieadfasnlyviecomplatd response

Phase 1 A AT es 10 L O oL el 0 e ) A VAT By for stage
Il colon c&@@%‘ﬁfé{ﬂééﬁ@ira_lﬁmﬂ@m@@d@snlmdﬁeemmogmw aptikody HNS0g. dpprdved for imaging
colorectal Lo L oo R e Ry was
appré¥ied foritfenseasid-IINeithedim ehinastrivenionite witbiRORRiexplesiig mewb@lachitiectal cancer
There is no evidence of native functional activity of Mab U36. '"**Re-labelled chimeric Mab
U36 was used to determine the utility of Mab U36 as a therapeutic agent. In this Phase 1
escalating dose trial 13 patients received a scouting dose of *™Tc-labelled chimeric Mab U36
followed by '**Re-labelled chimeric Mab U36. There were no acute adverse events reported
25 but following treatment dose limiting myelotoxcity (1.5 GBg/m?) in 2 of 3 patients, and
thrombocytopenia in one patient treated with the maximum tolerated dose (1.0 GBg/m?) were
observed. Although there were some effects on tumor size these effects did not fulfil] the
criteria for objective responses to treatment. A further study of '*Re-labelled chimeric Mab
U36 employed a strategy of using granulocyte colony-stimulating factor stimulated whole

30 blood reinfusion to double the maximum-tolerated activity to 2.8 Gy. In this study of nine

patients with various tumors of the head and neck, 3 required transfusions for drug related



10 who are refractory to irinotecan-based chemotherapy. Results from both a two-arm Phase Il clinical
study and a single arm study showed that ERBITUX(r) in combination with irinotecan had a response
rate of 23 amddIBoparasit respectively with a median time to disease progreéE4iarmefup®@End 6.5
months respectively. Results from the same two-arm Phase Il clinical study and another single arm

study showed that treatment with ERB1TUX(r) alone 15resulted jn.an 11 and 9 percent response rate
eowcth Rl UMETR B BB L CBBI R 4 BHiGs N paEtuy

ConsequethsincbRisSwitze dansiangdthrdiniedeSistes, ERBIRMNE) foeaitnaohts éombination with
irinotecan, and in the United States, ERBITUX(r) tr ent algne, has been.approved as a second line
treatment BHEBIHA E%é%%&ﬁﬁ%%ﬁbﬁ%%%ﬁﬁﬁ%ﬁé&ﬂﬁé&’é”%ﬁ% ﬁ%‘%rga%% erefore, like
Herceptintdié@a@ﬁt@gwﬁr%m&@glamgﬂis;mmimmpr@u@ieas a:htwd)ﬁfm'tim_mmfr eftreodiomied 'ﬂmtiboqu and
Secort TS PSR PERISS i, SSGHRHES AT 0 LOHOTE (et CRLANS, SuFaniravenovs
5-fluorouragiiisased chemotherapy as a first line treatment of metastatic colorectal cancer. Phase IlI
clinical 25study results demonstrated a prqlo ion. in the ian iyal.of patients,treated with
AVASTIN(r) plus 5-fluo 8@%"%’8@&@%‘%’ gﬁ?&?@@‘ a%réé Wfiflih g%%é% r%lg? %ﬁ%ﬁgl (20 months
versus 16 sn@sths igapecivdiy)Hovedves, mgaitiikeddeydpting o ERBITWGe)asreatment is only
approved as a combination of monoclonal anttib({)dg_]andﬁ?emotherﬁgg. Ther%%§%§ontinues to be

poor resulfIGEIT S EPaTRT BUAFART PLREIESEE 36pids B ok Eahcer. the most promising
recen resulisdes aeh-Chhal-tatitivndyqdiitel SandatirdemaPas ety iviicalcighgatedre reatment

involved a monodongl antiady WO 20081445900 C TG AZ00RABOREE (SGN:AS, Ay BRO6

anti-SiaIyI-rE%&?néglrﬁhg{gt%ﬁa 0 ing drug doxorubicin in combination with the
chemothef@ipédtimagdotsl AXOIER Bive TAXOTEREM i thppoesy IFDncsghprbyegehsaidiierapy for

the second ling treatment of.|y nger. Initi ingdli IF Il syryiyahcompared to
Ao ERE (A eOr LD PG ko b el Lo S e vea
SGN-15 invedhabinbidrimpthnsixoaRRERWHEhcarmerapihios ie thgomiredtesc PAXOTERE(r)

alone..For th ients receiyi -154n; ¥nat | ] | rall survival
was %153 mgﬁ?ﬁg‘%gc%% pggagr%ér%%%%}l rﬁ%r%ﬂ?%g?ﬂpZﬁgﬁ?séggggﬁﬁé%ﬁ%g?%@%%géﬁoveraII

survival atcelyas EndCIB misatsKiM«A3) Aheradipertansiqepadigddiaior pa A¢xfing SNG-15
blus 10 TAXIERED cqnnared Rl ARk BPICRHGRRRGINEN L BRlIRs LESIAIEAY OTERE)

alone. Further clihical trials are planned. Preclinically, there has been some limited success in

the use of sumBriprariaitbdhrss fentiehasshabayers fraResrEResath iR s AEsIeRR1E clinical

trials and tgidate AONE RGVEREST-ARISAE I HsmansHate thipyriakie sesisdaPhased!l clinical
trials. 15The discovery of new drugs to treat disease is hindered by the lack of identification of relevant
%m@ﬁ&&ﬂ

targe?d amelies teusPoda s o3, PR ERSE Sould

Thus, if an antibody composition were isolated which mediated cancerous cell
cytotoxicity, as a function of its attraction to cell surface expression of CD44 on said cells, a
valuable diagnostic and therapeutic procedure would be realized.

Monoclonal Antibodies as Cancer Therapy: Each individual who presents with

25  cancer is unique and has a cancer that is as different from other cancers as that person’s

identity. Despite this, current therapy treats all patients with the same type of cancer, at the
same stage, in the same way. At least 30 percent of these patients will fail the first line
therapy, thus leading to further rounds of treatment and the increased probability of treatment
faiture, metastases, and ultimately, death. A superior approach to treatment would be the

30  customization of therapy for the particular individual. The only current therapy which lends



* contribute to disease pathogenesis. In oncology research, potential drug targets are often selected
simply due to the fact that they are over-expressed in tumor cells. Targets thus identified are then
screened fowiptmmatiesvovith a multitude of compounds. In the case of 20poteniizivantitzogly therapies,
these candidate compounds are usually derived from traditional methods of monoclonal antibody
generation according to the fundamental principles laid down by Kohler and Milstein (1975, Nature,
256, 495-499f koteemiratimdienigespldanrathsmpy cof sededimpieaiatrimmidefimetadtigen (e.g.

whole Ce"ﬁméﬁéﬁ@iﬂ?%z%&ﬁmﬂﬁéa@%ﬁﬁ&@@a&§?§iﬂ&ﬁ@q@f@%&?ﬁ%ﬁd hbEiglena partners. The

resulting hybridomas are 25screened and selected for secretion of antibodies which bind most avidly

to the target. Many the B e asvararignersrdastigihedichr e s sttt of 4a¥dPRiass, including
Herceptin(eangRT Ui dhavehesn sredusedning irsemethetsdnehselegiesiqnihe basis of

their affinity. The flaws in this strategy are two-fold. Firstly, the choice of appropriate targets for
therapeutia BREIRERGSC %&Hﬂ%ﬂ?ﬁiﬂaiﬁ@%simﬁt@(fW%%ap%fﬂEW%M@ﬁW%%ing 30tissue

specific calgiRQgARiGPIIESsRRE thaspaultingusialstimeihndsasuchasiselestiondy
overexpression, by which these targets are'ide_nti_fleed. Seﬁgndly,éhe assumption thaé the WO
2008/144890PCT/CA26HEDO B PEHFER) it o tgmiF A BIHEERS HR8 MLt RATHS AR At affinity

usually hagdineihigheshaiobabiity Jontinitiatingarinabibiing afkigoalmay-neld ablaysde the case.
Despite some progress with the treat of breast and calon cancer, thefl identificatiQ d
developméﬁ’t‘“’B’F%ﬁmﬂ’é"}éﬁﬁBL‘H&g E’g&& %@%ﬁﬁ%’ﬂgﬂ%ﬂ@@%@%@% CHRY égﬁﬂ%%%,gr?%ve been
inadgquateaferathhypamed canchy. vl Pateifisally to theld. SanRatenti fdas;5H05Q;101 discloses a

process wherein, cells from a patjent's tymor are transfected withh MHC genes, which may be cloned
from cells BrecReiFE HRAmoRge ﬁf‘.“?’ﬂ S8 ‘f?ﬁﬁg%%f’éd% Cﬁﬁf&ﬂﬁéntﬁglia%ﬁfa%a&%%‘é%e patient.
10U.S. PategkNer 418640841 didclesegnizpiabass corplprsimgdhedtapihol pbiaising malioclonal

antibodies that are specific to aﬁ ir]tternal ﬁl:ellailar (E{)@Eog]e t oé n?c{?l stic acrﬂdsn(r)ig a?l ece(I:{s of the
mammal biERIETS PR T BB TR I A AP S SR S SR RSt 366  EShicacting the labeled

e thehodiona
antibody withtissuaafatmiMonoal dhdtdnabadieeivelditdénageydalkiit nedibl dsticablisgardidetermining the

effectyenass aninaiany.by o measuing. e andng elihe iabelad agiibady.to fegnal cellular
component6Fhe degenerating neoplastic cells. In preparing antibodies directed to human intracellular
antigens, thexpatenhieh iebegeiized thahapatignafircatispdpbesedocgpiedmient lwudeseaod subh antigens.

L., Patent B8 SRR TRYidea poauel antibadand mediod dobisi0 arpsciin, Sageficaly. the

patent teaches 10 ation of a monoc anti property of binding strongly to a
protein antigepedsswdiadess with human tumors, e.g. those of the colon and lung, while binding to

normal cells to a much Igsser deareGime the ckhid: RAGRUNAIS AR4EIS RIONIdes.mefhod of cancer

therapy comprising surgically removing tumor tissue from a human cancer patient, treating the tumor

tissueo 29dIsteeinanies appoarPddisarrg e SrcRins ws BB ERtH Oh 2eh gl and using
these cells JoanfRPARAYRSCIAB RN ENQ PARGRLS RdnBibiting (eersreaceefithedarimary tumor

while simultaneously inhibiting metastases. The patent teaches the development of monoclonal
antibodies NRFEFEMCRESIIGPHRAS IPRICY SR an DB P SIaiWset forth at col. 4, lines 45 et

seq., the patentees utilize,qd)tchthanaissoumals¢al Sdar g B alonsiant pfactitioner to treat
each tumor independently of other patients in the éame cohort, this would permit the unique
25  approach of tailoring therapy to just that one person. Such a course of therapy would, ideally,
» increase the rate of cures, and produce better outcomes, thereby satisfying a long-felt need.
Historically, the use of polyclonal antibodies has been used with limited
success in the treatment of human cancers. Lymphomas and leukemias have been treated
with human plasma, but there were few prolonged remission or responses. Furthermore, there
30  was a fack of reproducibility and there was no additional benefit compared to chemotherapy.,

Solid tumors such as breast cancers, melanomas and renal cell carcinomas have also been

10



30monoclonal antibodies expressing active specific immunotherapy in human neoplasia. WO
2008/144890PCT/CA2008/000978 U.S. Patent No. 5,693,763 teaches a glycoprotein antigen
characteristwofhmgmaswarcinomas and not dependent upon the epithelightissueobougirs 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 5treating cancer using the antibodies

and pharntteéastivaibdompodivodscinoipaiviee saitmyhibogigdasma and hhSe Ratentdith. 5,849,876
describes DSV pﬂﬁ}%ﬂ%&%ﬂd@@ﬁﬁ@i& e, &ffg&?&é@% 6?{ monoclonal antibodies to mucin antigens

purified from tumor a tumor tissue sources. 100U.5. Patent No. 5,869,268 is drawn to a method
for generating a humanThenphowyteqrodoyitipaalanalsedyspecificdantitedies doantiién, a method for
producing g,monqgelanalanti I ongclonal antibodies produced by the method. The
patent is particulgﬁyagrawn t?{:qgﬁ%%%ﬁ%z %gfu ércﬁ g?ﬂ%ﬁﬂ%aﬁu?%g]r%%r%g oﬁ% e%/r(?fit\a%‘é"yﬁuseful for the
diagndsis ardlecsdionbnesf wapwele. 160 B l@sttéhphions, 86D D48 belditeapainstipedits, antibody
fragments, antibady coniugates i chain it |Rs teactive with human carcinoma cells.
The mechar]ils_é%%y. Whl%ﬁl tﬁese%%%@é%?é%'ﬂ? ﬁ({%lérg %@%qug ?ﬁ E%‘]Egtﬁﬁree ‘rﬁ%‘?eac%q(écse%srige@eactive with
cell membeinicalritigberngre bempowath entuHadknet otivadycéieineptia®) am dofmiteatiom thith the
antibodieshiaye KEenabilityiQ ipterralize. within the carcinom lls,.s ent to binding, 20making
them especially usefu'l for forming a tibo}g[y‘-(;irugd asn$ gﬁ%&%ﬁ%%ﬁ é%é)ﬁ?%ggt%ggu?natﬁ%%ﬁﬁgnmodiﬁed
foto, the affihédiedialsespanisifatn vyl aloxisitkopé aiestathedevifiorcarteanitrdisoms. progressithS. Patent
o oY o0 988 issiana s ey aRNb ARl e IAR AN BIRRIMAS Liguever, i
antibody is an anti-nuclear apgté%ntglbody fro% an aS erg 25maé§n1§1a. ﬁ% %ﬁﬁ;@s%? aengﬁst%oéiﬁffibody is
said to be @ﬁé’ftwéﬁihéwﬂﬁwantibody found in the immune system. Because the autoantibody comes

from "an aged mammali g5 calAmPRL 04 e AYiaRRUREY Aluall pTIGS from the patien

being treated. In addition theﬁ%atent discloses natural and monoclonal antinuclear autoantibody from

an aged mEaei®), ShaieahgsansmiEteshairs proogus i ihenulimdinatindtesr augantivndy. 30U.S.

Patent No, j : ifi i : i i rected against the
it e B T B S P S Bt s
imprdvemdbitatesithe EaplRrtae Chapamitn thheie rasodsizesdightinpmasc inmsdanaiavivabther than a
rat CD44 v variart §nRddities hisranibodedisclassaidiagnoslie Ass R 0u&R44 Y@ expression.

There was no in vitro or in vivo function disclosed for this antibody.
treatment alone arm. In addition, there was an increase in the nrumber of both complete (8

versus 2 percent) and partial responders (34 versus 15 percent) in the antibody plus Taxol®
combination group in comparison to Taxol® alone. However, treatment with Herceptin® and
20 Taxol® led to a higher incidence of cardiotoxicity in comparison to Taxol® treatment alone
(13 versus 1 percent respectively). Also, Herceptin® therapy was only effective for patients
who over express (as determined through immunohistochemistry (THC) analysis) the human
epidermal growth factor receptor 2 (Her2/neu), a receptor, which currently has no known
function or biologically important ligand; approximately 25 percent of patients who have
25  metastatic breast cancer. Therefore, there is siill a large unmet need for patients with breast
cancer. Even those who can benefit from Herceptin® treatment would still require
chemotherapy and consequently would still have to deal with, at least to some degree, the side
effects of this kind of treatment.
The clinical trials investigating colorectal cancer involve antibodies against
30 both glycoprotein and glycolipid targets. Antibodies such as 17-1A, which has some

specificity for adenocarcinomas, has undergone Phase 2 clinical trials in over 60 patients with
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U.S. Patent No. 5,616,468 discloses a monoclonal antibody, Var3.1, raised 5 against a synthetic
peptide containing a sequence encoded by the human exon 6A of the CD44 gene. Specifically this
antibody dossonmikindste the 90 kD form of human CD44 and is distinguigivatkfsemsihasiermes-3
antibody. A method for detection of the v6 variant of CD44 is provided, as well as a method for
screening and assaying for malignant transformation based on this antigen. A method for screening for
inflammatamylgitpasenbbsengcrpdetd ctispptise TQantiigenialy, seeuwfi [i3-als prochwietbonlly IS. Patent No.
5,879,898 discl(fs[es a %%ecifi% §ntibod¥ethat binds togast}29 bp.exon of a human Cd[()%.él \E%riant 6 that

Nt e

produces & 43BMiNG Aci eﬁ‘é}ptld%l.mf)ﬁe rhonoclona 38y |tsS br}ga%tgggl%%s%ln%&m 8 hybridoma

cell lines: MykopEp4asvidd. 116 22 Rke€ D 4lnid. 428 oK Cidd nm-detiditirhivg antibody is
generated fusion int ntans at least a,hexapeptide of the ngvel CD44 v6 amino
acid seq ue{rr?cﬁePogﬁjtieﬁ t egrsre?i%ﬁg%@cﬁfolgg fe of %\gﬁnﬁn ﬁ?\lgggg%/ brqt%eeuggt%fg%%%%én 6 variant
that cdn betuger assochmebardibghosiicalBigpifioaed|yoitiresgiig abréndidtnotgrédudedutunction of this
antibody d;%%g%%g%nu.s. Patent No. 5,942,417 discloses a polynucleotide that encodes a CD44 like 20
potypeptide,-and the method of making a recombinant protein using the polynucleotide and its
variants. Antibodies are @Eimestdythesethaly peptisaswiey erstiisréane olorspetifinexamples and
there are ng;fRAPSIARe RRCSRAIYAA SUALANIRAAR NRIIRIR PRI ARTANRLAIE e gppearance
of the polynucleotide In several types of tissues, but there is no’ accompanying BUIdEREE Hat there is
translation fandhexpeesdiline dfetitisepody matindtivathTHel & orpr thing isatr@bevidercatbatdiere were
antibggies {685 DAARRING dEISIAdICEALIIRARMIMEIRNR. High ishe Anbadigeauald have
either in vitro or in vivo furiction, and whether they wou be Felevant to human cancerous disease.
U.S. Patent!inicd gady3m8 disuttsaseatudnsbodpdtizat ilSRBIS UKD anemiabinapitopatbihbddand

methods O%Qmmsmtg%@gtaﬂy%%Qrggﬁfqg%ﬁé&%qe%%%&%n g‘sll’x(?)é\sél\?igd Qolynucleotide

encoding this variant was isolated from rat cells, ,ealsected against this
variant recoiEssiproteinb ot Hidl evuds wesiist vol9. kKRysulls (D theeguinDivenah2(0i4s® IThe
administration;of regnoclenalntinady. 1 1ASMIy delavedithe aronah apd metasiases ghat
BSp73ASML iFm iso_gergl)ic rats. Sign%%éntly 1.1ASML dog%smh%rtgéecogn%humaﬁﬁo@g as
demoristrategnbydts ik b eeuienteeEOnSIAth esasisieke vodi dungl bartimorteadigdsaman homolog

was isolatelqgggggshglo(g% but pe gﬁﬂ{ﬁgl&%&@ﬂ}ggﬂy recognizing this homolog was produced. Thus,

although an antibody specific to a variant of rat CD44 was produced and shown to affect the growth

and metastasis of rat turfépscgHsFlysim bashiBerzersidaed dbre binikrs! thirs conBBSHFHFnst human
tumors. Mqre-spegHigalmineyeRiar s-RRREAH LIRS eRibP Sy dossinyietanizgyman cancers.

SUMMARY This application utilizes methodology for producing patient specific anticancer

antibodies #ERfERs Hsen ey ades IsresatirddrriBIatig eelorcarer eetisime stlavehiode for
cancekpus gisease imedibine.gqnociasalisntibedins these, atibadiescandemads spgceifically for

one tumor and thus make passible the customization of cancer therapy. Within the context of this
application?%?ﬁ‘i’-‘é“éiﬂse? SHTNGRRS ALTARRPeltmal duikri g chemetherny con asidiitn. HuRAmg
(cytostatic)ipreppiiesilkheraaiies US TefaleshipascuoiatigIhossamibraiassan baused in aid of
staging and d@gnog fggg][ﬁ%ncer, and ca‘g ﬁe used to treat tumor metastases. These antibodies can
also be uséd 18V th lg Vehtion of cancer by Way & ﬁ?%&%ﬁ%%ﬁﬂ%ﬁﬁk@%iﬁéﬁks
generated besafdirgtatizagitienalfdsigndicearesy:pdiadigmntc anidbadie saencrated- mikisway may
target,molegules an thways nqt previously shown to ke integral to_the growth and/Qr survival of
malig%ggnt tf’s%ﬁ?%ﬂ%tﬁ%%%%eﬁﬁg binding g%’ﬁ}ﬁg\éﬁ&’f’fﬁ%&@ %ﬂ%ﬁ’%fg§ ?ﬂg‘%ﬁﬁg?ﬁ% ¥atuirements for
initiation of 416 cytdtERipleveritsatvatavidpamapdredampriivle toasttonik Saffioiyointeibetiong2Also, it is
within the ' is; di r onjugate standard ch erapeutic it .g.
oL e N R s B S B
chemotherjsetiness iy el CIDMAB Canaalen baattmnju§ atewhthotokimsj oy tod clmmietiespgnzymes e.g.

biotin conjugated enzymef eyt nierletaNs, ATGH OkIARRMGr Moiees.or hemalagenous cells

thereby forming an antibody conjugate. The C e used alone orin CoRiBiA&ton with one or

more 3_@D M%%ﬁ&%ﬂﬁ@g]@éh tienagentdie most pro|tigigospectestitsdividunlizesiaetl-tagcer treatment
will bring abaula GAnes inLPeAEY ARRLEHIS Ragedh: o) 'ﬁ%lxl%a“g%%%%% G0 ARithat, 2 e

sample is obtained at the time of presentation, and banked. From this sam € timor ¢an be typed
from a
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WO 2008/144890PCT/CA2008/000978 panel of pre-existing cancerous disease modifying antibodies.
The patient will be conventionally staged but the available antibodies can be of use in further staging
the patient W@ y0egierstian be treated immediately with the existing antibBdig€sas(d/eopeifel of
antibodies specific to the tumor can be produced either using the methods outlined herein or through
the Suse of phage display libraries in conjunction with the screening methods herein disclosed. All the

antibodietSané fatd BifYse aadicbialit-Ue libpaiyeatedria-baredr iinobres darealiardss a possibility
that other IRAIERANREHE ogﬁé&%aﬂ@sgsm@mﬁ@@wmﬁmm ralgd- ke antibodies
od ma

producedcgccor Ing to this met be useful to treat cancerous disease in any number of patients
who haveapproeds:tisatctinuny fcde sevond diesrsomeatiottlona seaser.cirBal diBiaS ke patient can

lect t ' : i f i regl f treat t.
elect o rageive, 7 SUIECHY, R PaTGRAes HASIORIER 86 RO 6 A hprlplesirmen o reatmer

antibodies isolated'via the present methodology are relatively non-toxic to

non-cdancemasecalitca forhfordprininttuhks weantbehes dirrgmbiogiens itk TASY E#REPalone, or in
conjunction, Wit eomyanianal gy [e g Saperidey il plseRermliglSieaiment on a

short time Scale 1d decrease the likelihood of emergence of treatment resistant cells.
If the patiéhititscrehitanatiop withd AHATEBESerotdierapydr swelastagss! deversps the process of

generaling shecil,ARUOHERAC IS NBAl £RBIRRJ PERPFEREEARRIMALT IR/, e

anti-cancer antibodies can be conjugated to red blood cells obtained from _20that§f)atient and
re-infusedyter amshifmondsimeiddasdd STenhivRshuTTéN BHIvECHAERESNS T Mtastatic cancer

and [peta I Ts[o ) haHloweveidpnetastatic cancers are
Retasiasas inakcoRiaad @ PRAhRYSANRIRSHHNGH dagihty g

usually well vascularized and the delivery of anticancer antibodies by red blood cells can have the
effect of cEBASEATERHE tenenfpidhre slinieAdls grtlantdor. Even prior to metastases, most cancer

cells are dependent onghe hostis, 2abloadsuHrR Rt theif-aundvalkanaanani-sRasebantibody
conjugated to red blood cells cari be effective against in situ tumors as well. Alternatively, the

antibodiesntipdies Sonpalanenao Yenslovsaihsseaiodistdaysrerinheiyes TR b,
monocytes, naiul et selineals: dhesasateive classeralanttodiesmonsashigassociated with a

function that is conferred by its heavy chain. It is generally thought that cancer cell killing by naked

30arifbodies are mediatbe BRerseTr Ui SEuBog & liseRt PETOtdRRS YD CC) or

complemenL AeRSRRR T SURHIGIUAE RO TRk xaunpiedMstinaioMosnrklee2a-artiadies WO
2008/144890PCT/CA2008/000978 can activate human complement by binding the C-1 component of

the complEAmERpEgdRditehs BEDORHGEnt MRS URBSTEIBANMSHR LOMpIBIRRN o which can
lead to tU@aéaﬁ%hﬁg{fv%@%&M@%@Sﬂé\ﬁaﬁé@ke@pﬂ@eﬁqm@mnaqw&imgl@@tibodies are

oenerally gt 20 19T, Murne atbodes e 190 2a I RSP senpe s e

20  potential antibody therapies, these candidate compounds are usually derived from traditional
methods of monoclonal antibody generation according to the fundamental principles laid
down by Kohler and Milstein (1975, Nature, 256, 495-497, Kohler and Milstein). Spleen cells
are collected from mice immunized with antigen {e.g. whole cells, cell fractions, purified
antigen) and fused with immortalized hybridoma partners. The resulting hybridomas are

25  screened and selected for secretion of antibodies which bind most avidly to the target. Many
therapeutic and diagnostic antibodies directed against cancer cells, including Herceptin® and
RITUXIMARB, have been produced 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

30  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
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5 recruiting cytotoxic cells that have Fc receptors which will lead to cell killing by monocytes,
macrophages, granulocytes and certain lymphocytes. Human antibodies of both the 1gG1 and 1gG3
isotype mehResgIB G0 The cytotoxicity mediated through the Foregjioreremuivesthe presence
of effector cells, their corresponding receptors, or proteins e g NK cells, T-cells and 10 complement. In
the absence of these effector mechanisms, the Fe portion of an antibody is inert. The Fc portion of an

antibody n§EcBRIRSHls sk bieds tedhafrssptorepibdhn seakenbadinty apalyibestherhigbestbut in vitro this
is not opergtiygy; ShiBegsibie Iﬂﬁﬁﬁﬁgiﬁ@%ﬁ%ﬁ%@%&mﬂ@mgf killing may be through the

use of antibodies that function to catalyze the hydrolysis of various chemical 15bonds in the cell

membrane and its assderaREE sNROPREEIBIJRICBRRmSN Lol bamrsd anstanjtie cargpidhes. There
are three agglitiapaldngshaniamprbanitehnediatedRansererl King- be disstdsthetse of

antibodies as a vaccine to induce the body to produce an immune response against the putative
antigen th4CAEBMES bvesamedsesle fRalkbasnaisaotke use of antibodies to target growth
receptors and interfere with their function or to down regulate that receptor so that its function is
effectively Poisk Paithird is the effect of such antibodies on direct ligation of cell surface moieties that

may lead to direct cell th, such as ligation of death receptors such as TRAIL Rl or TRAIL R2, or
integrin molecules suc@%%ﬁ}ﬁg%?bétg%’gﬁ%‘{ﬁ@?ﬂ%.az@?ﬁ‘ég%mﬁ‘ﬁf%ﬁ% Brw edtsrrug is based
on the benefitooktheraiifgctwddeiiaMaltepiahleick pedite éoig patieaildncakeertharary survival has

generally beggﬁ[‘hﬁgost SOJEI ht aftﬁr ben_gfit, however there are a number of other well-recognized
benefits intadditio t6 a1 egfﬁ&?ﬁ‘ S PR AL A D SACHRSIGURE % tment does not adversely affect

survival, include symptairs phdietiano. preticitindaghing: apiekse @episiiralongpiien in time to -
30recurrence or. disease-free suryival, and prolongation in fime to progression. These criteria are
generally é%%ael%lt%%%%né) ?leoélﬁ aatlg%é%%??iag%ts%gﬁpf HelPeR B@G?é%g'%FJQ%?ﬂWFation WO
2008/144820BIESH(CAR 008120 0SSP Aajrapp nrecl ugsdbatptodiseadieseteanetits (Hirschfeld etal.
Critical Reviews,in Qncalogyiklematolgy,42:137-143.2002)..In addition to these criteria it is well
recognizeéut?wna?tc% e Are e()roelg‘?waﬁttp%% seﬁ%é%ﬁ]d;%/n%ﬁ%%%ggélﬁg?&? @s“@lnﬂ’é?i %ﬁ? part, the
acceleratettepprbiiargrptessigrantestivydie hEddfBriniaghhovifecgesdhastiirieparsysurrogates that
will 5 tl)ikel i tient.henefit. af year-end 2003, there ha een sixteen drygs approved
154€¥RL ; pp
under this prog'eg.s%%%%dg 0 tlﬁgsoeg,ﬁ?gﬁ%%veaﬁ%%eg%%oto fuft Slbnﬁrés\?\iefﬁp.ewm%ﬁ(g&ﬁ%dies have
demonstradegbtiiretupatieratiarelisasoregiried dyibodiendite @ntipdintsaOnerataidagant endpoint for
determining, drug, effe @cﬂt@@lj& 01S,4S the @assessment of tumor burden %y measuring response to
treatment (Th rasse (3 a%. Journé%g]]f%%éeth Sld\lltalﬁaolﬁ%f a&acn@gg’rrﬁ%ﬁ%ﬁgéal%f@? 5016 . The clinical
criteria (REGISMEriteria) for such evaluation have been promulgated by Response Evaluation Criteria

cfocton tumor burdon S8 S by S EIe TEa LR B TR Comparison
to the@ppprigtione Ftperidienily i aten kinshes orpratiuces direct gitien nbénefit whithepre-clinical
setting tumgy property of binding strongly to a protein antigen associated with human tumors, e.g. those
of the colon and lung, while binding to normal cells to a much lessef degree.
U.S. Patent No. 5,484,596 provides a method of cancer therapy comprising
surgicaﬁy removing tumor tissue from a human cancer patient, treating the fumor tissue to
25  obtain tumor cells, irradiating the turnor cells to be viable but non-tumorigenic, and using
these cells to prepare a vaccine for the patient capable of inhibiting recurrence of the primary
tumor while simultaneously 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 et seq., the patentees utilize autochthonous tumor cells in the developinent of

30 monoclonal antibodies expressing active specific immunotherapy in human neoplasia.
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15burden is generally more straightforward to assess and document. In that pre-clinical studies can be
translated to the clinical setting, drugs that produce prolonged survival in pre-clinical models have the
greatest anfgipatash gligical utility. Analogous to producing positive respopgqscieigigadiseatment,
drugs that reduce tumor burden in the pre-clinical setting may also have significant direct impact on
the disease. Although prolongation of survival is the 20most sought after clinical outcome from cancer
drug treatment, there atbSotheeiidne fiHM a0R avelatinigdl chifityteinduitices | clar-tbatitsinof burden
reduction,,which may correlate tq a delay in disease progression, extended survival or both, can also
lead to dir%%%%ﬁ%rﬁéogﬁﬁ ﬁ%\/géé“%a eali%lrr?pg]%(tnt@&?&%ﬁbgtﬁgfsﬁée(\)ﬁe(?g&ﬁental Therapeutics:

Successes and Failuret 6t EimigdNd.riaf SelsignsdodFatgetedlEerymoibndies ASGRE ikdlueational Book,
39th Annu eli 03, pages 209-219). . Using substantially, the process.of U.S.
6,180,357%%??%%%5@ nr%%x cﬁ%%g%acnctl Sb?gf/b Tgﬁlgﬁcfg&n\?vsé r%ﬁfglﬁ ?Fo g{vP/Pr%elgmrnmeu 953 n of mice
with c2lls freafitizotimeepasionithd anghedno rbiopsyreamdithea NOirpds Qonngdadiogsgdll line. The
H460-16-2mﬂmj% was expressed on the cell surface of a broad range of human cell lines from
different tissue 30 origins. The breast cancer cell line MDA-MB-231 and skin cancer cell line A2058
were susceptible to theléPtdtaicies 2ffe 518401814 60sdibbes inevithybritk@n2 OB Link4 SSOMEC T/CA2008/000978

The resulﬁﬂﬁdﬁé?o%’%ﬁf&oﬁ%%?&ﬁ%i&%é@ {} Mgﬁ?hl}ﬂ% 34 Cs?rHﬁ ig 1%IIItlutru(-%;lr1wraasn(léyrthe extended by its

. RO~ OF
anti-tumor activity towards these cancer cells when transplanted into mice (as iSo<Edh s.N.
10/603,000¥s¥Rrz0utigical xenograft tumor models are considered valid predictors of therapeutic

efficagy. 5in the prevertziue, f,Q Bads ARIUBALNPARSAUFH: 1440010:3 Iggiment was

significantly (p<0.0001) more effective in suppressing tumor growt rng thetreatment period than
an isotypelvsnbasiyihpisgtging ethenthedsistivei fretmderitsH and grmicergiviend 1d480d6e2had tumors that

grew (0 0nll 3 ReIcena{e.cony 8l Ui AU IRGING RSFHIGAITETLIIONP pRURg fhe eamen:

effects of 11460-16-2 were sustained and the mean tumor “10- In the treate eg%ﬁﬁ% continued

to be signifidarispiaaErRda dsimeddion ehanamt-ofHumennwmdenlphsbedUsiefyisorvival as a

measure qf,aniiadyiefigacuuiiayasresitaated that the risk of dying in the 11460-16-2 treatment group
was about 71 percent of the antibody buffer control group (p=0.028) at 70 days post-treatment. These

data Hemonstrated thatd51 ZeEsiNee2dn2 At S orinirrde andbpdioal weihedy dogpersdayibiedy
control-tregsgghErebRS: HAGE-ARin RR-lIRRING RRRRRGS fnacl - dif not nglucp any signs of

toxicity, including reduced body weight and clinical distress. Thus, 14460-16-2 treatment was

efficaciouSSEHEBEh WaMyetsss g hodies Bmgtimiadceiisinthbhompesalstertisastivgol-treated
groups in aiuedRsiablishedmadal othuman BeastaRe el ACdL A radenagstrated

anti-tumor activity against MDA-MB- 20 231 cells in an established in vivo tumor model (as disclosed

in S.N. 10/8B3H085 et ability 14 sorabizs witkie dh sareaaBarelsanhndreridmbirbirgpeutic
drug2Cispiadicng i Wwpsc:IDWRIRATA G EisRbatTBRE-ldAdEEhd Grd bRSUDERL Frgups fiagsignificantly

(p<0.001)ﬁ?émaller mde n.tumor volumes, compared with groups treated with either antibody dilution

buffer or theTESERR S SRR 80P ILEA dbo B iRsLevait i dnRetist Aheresiipression that was
25approxinvateittwiodhirds that of Cisplatin chemotherapy but without the significant (19.2 percent)

with Cisplatin reatment. Tt S inby oty O B 16 A RO RS BRI make o
attractive dmtiapaodiptophajreutidlagent:)rhiadditioniisthespaistitaainentREsia, k6 antew showed a
signifigant, 303 @' BENGIL (EARMARHS fiskialdungn e 3AAG0A0R Brgy R e ahout half of
immune system. Because the autoantibody comes from “an aged mammal”, there is no
requirement that the autoantibody actually comes from the patient being treated. In addition
the patent discloses natural and monoclonal antinuclear autoantibody from an aged mammal,
and a hybridoma cell line producing a monoclonal antinuclear autoantibody.
30 U.S. Patent No. 5,916,561 discloses a specific antibody, VFF-18, and its

variants directed against the variant exon v6 of the CD44 géne. This antibody is an
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the isotype control antibody group at >70 days after treatment. The observed survival benefit WO
2008/144890PCUCA20081000978 continued past 120 days post-treatment where 100 percent of the

isotype contyah an@/igplatin treated mice had died compared to 67 percepépithasklcP=16-2
treatment group. 11460-16-2 maintained tumor suppression by delaying tumor growth by 26 percent

compared to the isotype control antibody group. At 31 days post treatment, H460-16-2 limited tumor
size by Sradycingrtienavgrdwito byp«idtpesadbddoim fatdtriodhel isotyhercorDiod-graugriafich is
comparable to the 49 nt reduction observed at.the end, of the treatment. In the established tumor
model of brr%%gliigc%nnge%?tﬁ:égé 1ést élft'(%clz%%gl neﬁBS() eﬁ%g%fiﬁﬁ?@é?i BRPOMBAREHR tdor
suppressidiibBgydnekfhestieatitent phase andidemonsivataddhenatiititysef toe hitibotyde. reduce the

tumor burden and enha urvival in -?gq{g | 10In addition to the heneficial effects in the
established in vivo tum%ﬁgééﬁnggt)r’e%s c’ang?f?cf‘f’fé&rfgpf %qr%% magﬁt%?ﬁ%yrﬁéﬁaﬁa&ﬁeévith a
chemdtherapeautie srod(Eipptatic)coathianti usogreactivityodgd imstiRGiBneelisdn AA eStablighet in vivo

prostate capge NS AVI0I S MR e s Hagg-16-2 plus

] )
Cisplatin tréatme %gvﬁé%@}?g%%can re effective In suppressing tumor growth ort‘lsy after the

treatment gatioguSibirdon frer lEomrst{pait000.13, Gigpidtinrtdestient ftbne( vai804) ©D441460-16-2
treatment <D. LA £engd treat t phase,.mice.given 11460-16-2 plus Cisplatin

had tumors that grew to only 28.5 percent of t group. xenograft
models, bddyed eiyihicaribenudatctsd Bursogateninticauofidiscadsqprodrasdion dbicarg tl the

groupg, ex%{ig&?ﬁ%éﬁxﬂséi\é%‘%md%%ﬁ- In this study, mice in all groups showed a weight 20loss of
approximately 23 to 35 percent by the end of the treatment period. The group treated with H460-16-2

showed the smallest defr&ePeianelthts339.698 dipseressrtppadibe taidindorthatiaipdSithd 29 Wwas no
significant jper | ighl %C&?at?ﬁ ' f -16-2 isplatin in
comparisoﬁ%ﬁ%&%t%%ﬁjgggza. Thuéy,}i %%%%%%f%ﬁ% % éégg égcéplrr%grgif%%@ efficacious as

it delayed tibrdyrowmdisaiduredentse idypionesalkings AetgioRd4nd-hellastablished model of
human progiate &angeia.2 42,3, Morde iapalidater el 46058, %:5RioRe 858!

Euﬂgﬁ? et, the
expression of 11460-16-2 antigen in normal human tissues was previously determine gN.
10/603,0007tiishivbeRARs ek tend adexapentipasbii itk htiCDUoAstbertiencslone L178

(disclosed fehY; HfEH 1812159 bren RARMASIEP B0 2tk AiRRS BlInd Jigelnsad D -N-
3010/810,165). By BIC staining with 14460-16-2, the majority of the tissues failed to express the

11460-16-DSHgeN ARenGEiranetienSigrifieaila Grgaiinaiewise e, fknstiep (dkkispt WO
2008/144890R6dyGRa08/000978 for marginal staining of tubular epithelial cells), heart, and lung.
Results from tissue staining indicated that H460-16-2 showed restricted binding to various cell types

but had binding to infiltrating! HEighagdé: A ifisdesree pahearrebisteat rreoBasarE dibkely showed
a simiar stainypeppatien HoOWeNRK tTerarvasatdeashne siffereraaohapia stribihgoldymphocytes
Swas more intense wﬂB U75 in comparison to H460-16-2. )

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

and there are no deposited clones secreting such antibodies. Northern blots demonstrate the

appearance of the polynucleotide in several types of tissues, but there is no accompanying

evidence that there is translation and expression of this polynucleotide. Therefore, there is no

25 evidence that there were antibodies to be made to the gene product of this polynucleotide, that
these antibodies would have either in vitro or in vivo function, and whether they would be
relevant to human cancerous disease.
U.S. Patent No. 5,885,575 discloses an antibody that reacts with a variant
epitope of CD44 and methods of identifying the variant through the use of the antibody. The

30 isolated polynucleotide encoding this variant was isolated from rat cells, and the antibody,

mAbl.IASML, directed against this variant recognizes proteins of molecular weight 120 kD,
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Localization of the H460-16-2 antigen and determining its prevalence within the population, such as
among breast cancer patients, is important in assessing the therapeutic use of H460-16-2 and
designing effective clinical trials. To address H460-16-2 antigen expression in breast tumors from
cancer patients, tumor tissue samples from 50 individual 10breast cancer patients were previously

screenetSfokBxpROSsR e 219 KeBlradumintgation ) muwshasootbed b teMpaeargsiL17s (S.N.
10/647,3]8 U2t (Rate st 39973 PSS N 11484, 168) b4t thamntitHer@nantiRrdy c-erbB-2

(S.N. 10/810,165). The results of these studies were similar and showed that 62 Eercent of tissue

sampleg'StaRfEFTHES VB T RO rE-aGorrsssr st der i pErsestiziy & brehSHi AR dksues were
positive {96 he.Bihia LaeRiRRe- AXBRESSIRMA bl 480138 iR FKEEG%Q{HHL%%%Q{QO@%@ specific

for cancer cells as staining was restricted to malignant cells. H460-16-2 stained 4 o samples of

normal tashedeoreepeaipgdicdopraleatywmmadserrs Siameinsheastatbribessrddsithor both the
1146016:4ia3hc. B+ bBAIGER ARREREAGI AR IRCalzediniiese hivambiane «f maligaant cells,

making CD44 an attractive target for therapy. 11460-16-2 expression was further 20evaluated based

on breask§imidPegyitaseioaiise et e tiiramieods rapnesiwermyamand Mageseisiavhich play

an impo{ﬁ%ﬂh%ﬁd&&&ﬁﬁ%@'@zﬁmﬁi@taﬁm@ﬂ& Rregnasiseibreastidumors. No correlation was
apparent between expression of the 14460-16-2 antigen and expression of the receptors for either

estrogen or progesterone. When tumors were, ased on their stage, or degree to which the
cancer advanced, again there was no clear 2 between 11460-16-2 antigen expression and
tumor stage. Similar resutsipkterontaiiedvibiRidédmgnfoompaticon tateathBedifit460-16-2 showed

a completely different, staining profile whe rcent of. the hreast tumoy tissue samples. that were
oostive (0P G HBOUES B G oo b pbins TaF s LA BB TG S S h S argetod
therapeuwticiiredforlv@ast darass pateRisg thetedverd alsbalifterelhes imtite titersaitypof 30staining
between the breast, tumor tissue sections that were positive for both 11460-16-2 and Her2. The
ceerbe PR HES) S B0 sl M SR BTG LYo HE A GBS rE ey
2008/144390R Ghb/ cARBOBIAB0%MPlication, dntirdiectocatibatirs hhthesH466: t6H2kdiiigen and
determination of its preyalence withjn the population, such as amang prostate cancer patients, was
disclose&c?ﬁog?ﬁ.chﬁ%gﬁﬁw ﬂ’\jé’ilrlféjtI z;%ﬁ%’gaégyt%r%ﬁlﬁ%g%&%%rtﬁﬁ%ﬁ a %égnaosrmal prostate
tissues wanpitormeddsingaliymaboesiaie o ufstging wmididissue microarcay Amigenex, 5San
Diego, CA). Aédisclosed in S.N. 11/36 gli’a, 1%/ 3d$36 erﬁeng of th egctiled tumogs were positive for
11460-1822554 S5 26 M08 LB E o 1R AP LRIl Bh T SFOMa FiBT oDISSts. ‘CENUIAF Tocalization was
mostly mentbranousyastchryshplasioiceaenebtaioliBonvithiterdidtwputtarmdnaldackliz ationdfaal
percenta{gg of positive cellg,ranged fro <10&)er<§%1t- >50‘%ercent indicg%irp(g he{ero nous binding of
|

ran

the antib § O tIMaY SIS ‘%ﬁ%gvr%‘?é‘né)n% EAn olay}hﬁ) ?erhaa f[%r Tor set%uggscou d not be
assessefafitanstydyeddaisigehepancytia itegnaimb éregf tuniossdmongviviibodmi dlipnanistages, being
1/1 (100§erce?t 412 %%Btgg ce %%%C)E{%ﬁgq pere {@s%%%t%%%%s@?’ Rerc %91;9 %%Pé‘or Sfage [, 11, 1l
and IV, rEEBECtVER R Fe Al R hRE BiRtRg Fo Caatlin et 530k ﬁ,’. pefcent) than to GI-G2 (25
percent)indllaBi croohdleprastatddissmessbationy werbepositivbfotothecagtibeffiniHowevertjthe tissue
SpeCIfICIE&%?'R 1fé) \rvvithin the purview of this disclosure to conjugate standard chemotherapeutic modalities, e.g.

radiomuclides, with the CDMAB of the instant disclosure, thereby focusing the

use of said chemotherapeutics. The CDMAB can also be conjugated to toxins, cytotoxic

moieties, enzymes e.g. biotin conjugated enzymes, cytokines, interferons, target or reporter

moieties or hematogenous cells, thereby forming an antibody conjugate. The CDMABR can be

used alone or in combination with one or more CDMAB/chemotherapeutic agents.

The prospect of individualized anti-cancer treatment will bring about a change
in the way a patient is managed. A likely clinical scenario is that a tumor sample is obtained

at the time of presentation, and banked. From this sample, the tumor can be typed from a
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15myoepithelium and stromal fibroblasts and spared the glandular epithelium. There was :
heterogeneity of the binding of 11460-16-2 to tested prostate tumors: 10/53, 6/53, 3/53 positive tumors
were in the gateposiesofi<10-10 percent, <50-50 percent and >50 percengcrespesiivlyoAs a result of
its binding to prostate cancer cells, the therapeutic benefit of 11460-16-2 can potentially be extended
to the treatment of prostate cancer. 20Further localization of the H460-16-2 antigen and determination

of its prevaiendefipibixtbtnpepudation diuabeascifgng Awsschacer Ratignts winseisclosed in S.N.
11/364,013. The [1460-16-2 antibody showed binding to 21/49 (43 percent) of tested liver cancers,
including 1%’/%%605%?3& eéﬁ%ﬁ?%gﬁyaf%/ %@B%?@%t?a& 8 a&ﬁ%ﬁc%ﬂ@%tﬁ@@ﬂﬁé‘?%ﬁ%ﬁ%ma, 1/2
(50 percerifhefpticnacyenct2i2e(idthpdisehtvafinpiasiafios:2hehotiagioebigianmasakiteaatibody
showed significant hjgher binding to advanced tumors' stages Il and IV in comparison with early
tages | antHT a0y B PG Do Pty g bR LS S S (50
percerit) amsestfgeabé, B4pl{Y Hiperiee )ioh it hor2intas speaifie inctwioheells dndoafitrating
inflammataqyy cells. Cellular localization was, majnly.membranous. Some.tumors.also. displayed a
diffuse cy%%ggr%ﬁﬁg Ss’;‘teé{’i ﬁ?(gmf)tg%évzrﬁl . hﬁ%élé%atﬁﬁ h%é;?g %gu%%afglﬁfél%? %H?ﬂg}c?ﬁl%{gﬁ% L Hidsues.
However, theshblipghatastrestricted:to trarsionsaifitlecals:anttdpiitsatingoyempideeasg The H460-16-2
antigen appears,tg.be WO 2008/144890PCT/CA2008/000978 specifically expressed on advanced
liver tumor fis%%%é.cll.-hﬁgf}%g- i é??é:?é? ﬁgcs%dé?gnﬁgﬁlastsmae Oélrggga?cua? iR %@tﬁ%’%ﬁ‘ﬁ%ﬁt of liver
cancer. Todigetlve nexteruuttepdtpriialithela beuti cdneomsfibafitibo-thes2 athibdtéeiency and localization

of the g@ntigen within varjous human cancer tissu as also previously determined (S.N. 10/603,000)
a9 i aﬁ{#’é‘ ?gﬁ{ﬁil%}gﬁ@? ou e.’é’.g 6%1 tc%ﬁ%%ﬁ?‘ﬁ ?najority of these

and was compared to clone , now en
tumor typestwent satscopusitideditethpidslRdam tif emvis-wittah vrpiare b rfastatonadr tRsUgc] 1h460-16-2
and L178 Iﬁ]%aéﬁ%@ﬁ Q%%H;ri[@&j rane offumor cells. Llowever, there was substantially
more membrane localization wﬁ%ﬁ&%%l%%g%%ﬁ%g(r%l %3, ﬁﬁ%rf%igf)l-yl%ﬁ)ﬁ %o{)n ﬁ%godwlkfsag?%rf) e tumor
types that #dkeadieniddspmbivetivnviso v dend high 8043 pehcentdbkitietigsuesshowed higher

intensity St@éﬂ}LﬂQc‘fng 10 bLASANIRANerapy. Thgﬂ@ﬁtgaﬁgaﬁ&% &%E}%&%ﬁéjhm exactly

matches the IFIC data presented herein based on comparisons with the m the literature
The Standarerteient oha Datiime paatdithaiheddaledreanethe ikatiloedof trectgte0 AiB:gatmtigen is not.
15Antibodigs;disgetedsagainst pan-CD44 isoforms do not stain the liver (including Kuppfer cells) and
positively stain the endometrial glands in all phases of the reproductive cycle. The 11460-16-2 antigen
is clearly present on Kuppfes Rasifatdnackaskiyysrabe itisal vrise ofctsmmndonnisiabeidavdat the

reproductiveeGyeess) 4 60 dGR ANAeRisHBMILRIRSE AR ISIYR RACIRRNE0RSANG.Qqly the variant

forms V4/5 and V8/9 show occasional macrophage 20staining. The similar yet distinct binding pattern
seen with FHEGEEELS, theamipansaaslsdies can be conjugated to red blood cells obtained from

20 that patient and re-infused for treatment of metastases. There have been few effective
treatments for metastatic cancer and metastases usually portend a poor outcome resulting in
death. However, metastatic cancers are usually well vascularized and the delivery of anti-
cancer antibodies by red blood cells can have the effect of concentrating the antibodies at the
site of the tumor. Even prior to metastases, most cancer cells are dependent on the host’s

25  blood supply for their survival and an anti-cancer antibody conjugated to red blood cells can
be effective against in situ tumors as well. Alternatively, the antibodies may be conjugated to
other hematogenous cells, e.¢. lymphocytes, macrophages, monocytes, natural killer cells, etc.

There are five classes of antibodies and each is associated with a function that
is conferred by its heavy chain. It is generally thought that cancer cell kil!ing by naked

30 antibodies are mediated either through antibody dependent cellular cytotoxicity (ADCC) or
complement dependent cytotoxicity (CDC). For example murine IgM and 1g(G2a antibodies

18



CD44 L178 and now BU75 indicates that the 11460-16-2 antigen is an unique epitope of CD44.
As disclosed previously (S.N. 10/647,818, now U.S. patent 7,189,397), additional biochemical data

also indicatgyihabshesagidgen recognized by 11460-16-2 is one of 25the foiscaheiRddhotdis is
supported by studies that showed a monoclonal antibody (L178) reactive against CD44 identifies

proteins that were bound to 1-1460-16-2 by immunoprecipitation. Western blotting studies also suggest
that the epiopetoREhunae cognizaditypy bireidag 612 (5 hoippesent dithecanplbiachheylidd460-16-2
epitope is glsaiistinguished. y,bel nformation.dependent, whereas many
anti-CD44 3Qatr%|ibodies gre Qirg%%gpgggﬁg ég;%%%ﬁggﬁugﬁggg@é‘ﬁ‘4‘ﬁl?‘?ﬁ%%ﬁ %t%rtludnt())fochemical
results defigiasratdersnEngbodis-thonert edlectavispmplethenCRHYtinggeribdtiesathe preponderance
WO 2008/ 433N End 4009/ O0IRAS ahmAdeDGe DRI 163 1rpMadiaies A cancer

effects through ligation of an ung%e carbohydrate dependent conformati pitope present on a
variant of CHBHINESy R Pashsdhet bars v essorors aibidprobied tetiriblibinabODabayitigenic

moiety” Chiaigrigrized rallsiality dndRnd 1 armpaeslonah A heiY Gacortipn ey biifioma cell

line H460- 516-2, antigenic binding fragments thereof, antigenic binding ligan or antibody
conjugatesghidrsefpe medialp A to further elucidate the mechanism behind 1-1460-16-2's

anti-cancer effects, hyatqf@%agwﬁm&mégm%rl%@%f%ggﬁ(gf@i% gilé)gé%@g#n S:N.

101810,165). It was determined that an average concentration of 1. 10 micrograms/mL of
H460-16-ERestorsglndbets SARsROAdHESTIIe P MDAMIEIRS ¢ 2 K tec Hsa Tryobls prakcent. These results

indicqle thairki6Rche R ARG IMALIARLI AL IRIEIRDE) B0 R4S dhahatsdesponsible for

binding to HA and consequently could be mediating its anti-cancer effects throug n regulation of
angiogend&f&tol R§hoPITTaRvEHEEY INSURRYISeERT RropS e a dutidhiees trephpnieckingGesalys, a cell

cycling expeemBOHWAS B! TREMR JiRQrsler i dsterming if the H460-16-2 in vitro and in vivo
anti-cancer effects were due to regulation of the cell cycle (as disclosed in 5.1'4. 10/810,165). After 24

hours and with 20 microJiHsE PRES Bl metarism ohardndy medisted szecin k&L mibdrof MDA-MB-231

apoptotic gelbsiph GRURassaRiRARg iﬁﬁtmﬂ;ﬁ@@Eboéaf&f}i&@ﬁ@ﬁ&@§§r§99§@£ﬁ9@cﬂ@nﬂ@ﬁe
20de]%end nt. Therefoggeg the efficacy of H460-16-2 might also be due, in whole or in part, to its

apopttic FNEHY R pHbifbrane and dpaxperrbaitaRTRHS Arelrrtigivs orastin fetalidis0-16-2, the
effect of H&filbdBer. treatment upon apoptosis in MDA-MB-231 tumors grown in vivo in a xenograft

model of breast cancer was perf&me as disclosed in S.N. 11/364,013). Serial sections of the 25
ApoTag stained tumors Were Subgey ﬂ?’ﬁf@?%ﬂ@ﬂ%ﬁ%@%w&@ﬁ?ﬁﬁéﬂ%r apoptotic cells

using morkiibtegitakdiitetiatseole as delbtdiosaksingleisels iselsminkagaapebaespraction of
chromatin&q%g aedl%gsoensrg%s%nq[o nts fotr cells meeting these criteria were done as described in the
section above 10 giva Aversge St ¥ thatie IR PrsHisaerdbntin Hiwwd fielded an
average tobelsecrtaofiidicslle (2be2O)rwhilerthepkddomhd M ifaated3feronpiisliedanaverage total
score of 22, e[lls[h(a4.20 <Therefore, there is a trend.towards increased apoptosis with H460-16-2
treatment as’ Eét%rmfr%’%“ tglrn%o ceftu gﬁrﬁ%rlgﬁéﬁc%‘%gwew%m’ Jﬂle %lmﬁs the ef%mt of such
antibodies on direct ligation of cell 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 as
alpha V beta 3 and the like.
25 The clinical utility of a cancer drug is based on the benetit of the drug under 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 prolonging life. These other benefits, where treatment does not adversely affect survival,
include symptom palliation, protection against adverse cvents, prolongation in time to
30 recurrence or disease-free survival, and prolongation in time fo progression. These criteria are

generally accepted and regulatory bodies such as the U.S. Food and Drug Administration
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WO 2008/144890PCT/CA2008/000978 To facilitate production of antibody chimera, the genes
encoding the variable regions of both heavy and light chains were separately cloned and sequenced
(as disclosegdgmsmdialdi64,013). H460-16-2 chimeric light and heavy chaifscQhaohdiars 19G1 and
IgG2 isotype were then constructed and expressed (as disclosed in S.N. 11/364,013). 5To determine
the relative efficacy of the chimeric versus the mtnrine antibody, an in vivo model of human breast

cancer wa@ perorpps (aadigctbsastituBehebd 64 M BliRdife it urime ¢4 RA Pexdeandn

(ch)ARH460-16-2-19G | reduced tumor. h.in an.established MDA-MB-231 in vivo | of human
breast cancBf REYEE0 Hé%sjglip i aﬂgé&f%t {?oasag\;@%%%géﬁ?ﬁ% I\e/z{r%l 84 ﬁgllférr?f %{ﬁzgﬁd?ggi-l&z
resulted infa:{taO6GED witkipoiikition rofBerdape thest (ikearf T £tS Tipenteiht) addeinatetliction in tumor

growth was significantly different fro ontrol (9=0.0037). The chimeric antibod .
AR 1 BT P SR PR Ao RS S A R o At tihean Tic =
26.9 percaii:lpee:0R0831iBy bantfashsthevgGandeldidntbéthachimeenisiantiodags approved
(ch)ARH460-16-2-1g02 showed.no inhibition in tumor gr when compared wi uffer control
(tumor gro%erin 1??)*%8%65:5-’ %‘g"éér%se‘“’n 0 g‘gﬁﬁﬁ?fw:°f‘§£of;\)"¥e¢é‘8%&8‘€‘:ﬁd:?2§’§?‘¥w rgmv%%e no clinical
signs of tokisityithrongiatid divecsudiyntrbeefitnapyedoigd Ri-160 g6 2:gG intdethonistmadanthe same or
greater efficacy.co red to the murine antibody,ip the MDA-MB- r c el.

An nexin-\/eg%%liﬁgpgv‘\?ggt%%{/%n %&ﬁ%ﬁ?ﬁ‘éﬁﬁ?ﬁé&%gé@% ?%%%&6%5?@%%%% ine whether
the chimeniceussionegbhia0 G Ment (d ablestocndubenala tntd$is inalHeasaenbnstiiiner as the
muring coypernae on e, MOAMB:234 man ieast eancen Sel . Al A anibadiss showed a
dose-dependerit increase in'the percentage necrotic and necrotic/apoptotic populations over their
prospectiverisotjpeeddntiRispditse Buaesiincrabsa in Hrdipdroemtabridagdimemd senmi€/apoptotic
populations was .seen with (ch) ARH460-16-2-~ Etﬂﬁ{g . &Q)ﬁ!ﬁ‘é‘ -16-2- 460-16-2.
25In toto, t |§%aatfgn(§’g%gﬁrst%rg})g§nt%§tq§%}g%ﬁllégo%lag-_z a_mttgi_gen IS aé(%%gag?%sl%%%ggg gagt%lgn and is
expressedtin shistinsranonisssrpethbiufie ARS8 watieriane sprrgétoFrthe APMDHalS 8ol
demonstrajes, 1%'%8','@3@&@&%?&9{9@6&3&95&%&’ ggngﬁmmﬁ@f%e&ﬂﬁéa%énm%qm&be used
appropriately for assays that can e_dlaggnostlc, predictive of therapy, or prognostic. In addition, the cell
membfanebidatizaters v thisantgeshsonursdioastthardclospespsia thaormeiviphiiadsthe lack of
expression.of fae.aRUgeR i M&O@;ﬁﬂ?@ﬂ-&%@p&%&%&%@&é@maﬁgmﬁ%aprm@mﬁw,of this
antigen, its gene or derivatives, its protein or its variants to be used for assays that can be diagnostic,
predictive Giefepdigyedhqprngitapticipated clinipl ndiiRficAnplosihl fMadustisPasitiNeD44 antibodies,
have 'imita%é@ﬁ&agéstk@aﬁ%uti&d&%ﬁeﬁﬂ%ﬂg@t@é@rmw&w@éﬁ%@e(}ﬁe?eziﬂi%@psé@h%g@Lewonstrates

both in vitro and in vivo anti-tumor activity. Previously described antibodies such as

MAK<CD4alsphave signifipaptdesesi apass opthe disgavea R Keqygh prlongaiignaf ey Biths or in vivo

cytotoxicityhaserbed tanhem:and Mikorks aad Mak1d36 sbawdan, ntipsiec tmepbaydntoviaity In addition
other anti-CD44 antibodies that have shown in vivo tumor effects alsp have certegan Iimit%&)?ns that are

not evidenPAKEFIMEE 1Y 380 LRATBIADA ST T RETECUTHPE (AL S ROFFEE EhdRFIAVivo
anti-tumor gclisiysagaipsisiain MekdAgsd shachnoHBOL, tumalsodrad s idixenegiditsandalssespectively.

H460-16-2 demanstrate i-tumor activity in a mqdel of human cancer. H460-16-2 is also directed
gainst huf AR AATEs SERT RS RN e PRBG DL S P4 LAERS1 clone 515
anti-CD44 @ﬁﬁhﬂﬂ?ﬁhﬁé&ﬁ@ﬂbﬁbﬁi@mmwﬂﬂmIaat%ﬁ‘i(ﬂdm;fa&dmhﬁmb,vw‘f‘ahmeihlline but does not
prevent or N}Qé%l!% tu%%é? i%[omrmzégfl&g-l6-2 Is capable of inhibiting human breast tumor growth in a

' KW.

SCIDmouse xen%gra odel. 3 is an anti-human CD44 monoclonal antibody capable of
inhibiting tumor growth o sitgisnbsianietds thsizinessn eldd dna GowT ithenieeris mpreslenthtive but not

an establshiathagdelsht80 Wszamdamansialah sidn/ieRn' anitian Gk ot preventative

and established murine xenograft models of human breast cancer. Consequently, it IS quite apparent
that H460- DtRriad wipers® arapsymst bedpehiddon lssapareoretdipreviba sy e seroanigeti-CD44
antibodies. |t, has demanstrated PORAR iR RIddRKNORRIMQL AR LR #duimpnBrgast tumor in
SCID mice and is directed against human CD44. It also exhibits activity in a preventative and
estabfi€hedlitiore thaibeijtredacernglnbgdibrhiiFad braukildaeascane itisrHiBRstaettdty with
Cisplatin insagb&ﬂg@i&h@g pdelof. AR PIRSIi6- 830Gy The present disclosure describes
the development and use of H460-16-2, it's corresponding chimeric antibodies, (ch)ARH460-16-2-1gG1
and (ch)ARH460716-2 (VICOVHO0), and it's corresponding humanized antibody variants,
(hu)ARH460-16-2. In a first aspect, there is provided a humanized antibody that specifically binds the
same epitope or epitopes of human CD44 as the &blated monoclonal antibody produced by the
hybridoma cell line H460-16-2 having ATCC Accession No. PTA-4621, comprising: a heavy chain
variable region comprising the amino acid sequence of SEQ ID NO:9; and a light chain variable region
comprising the amino acid sequence of SEQ ID NO:8; or a human CD44 binding fragment thereof
H460-16-2 was identified by, its effect, in cytotoxic assays, in tumor growth models and in prolonging

survival time in mammals suffering from cancerous disease. This disclosure represents an advance in
the field of cancer treatment in that it deceribae for the firet time



reagents that bind specifically to an epitope or epitopes present on the target molecule, CD44, and
that also have in vitro cytotoxic properties, as a naked antibody, against malignant tumor cells but not
normal cellsyandsg/igsv@lso directly mediate, as a naked antibody, inhibigerehbdman@rewth and
extension of survival in in vivo models of human cancer. This is an advance in relation to any other
previously described anti-CD44 antibody, since none have been shown to have similar properties. It
also provides an advantheircting tiéldiohdé-i clestdyidemansivaldb ahianthelissh doieyrthe direct

involvement of.CD44 in events associated with growth and development of certain types qf tumors. It
also repre?é‘r%t@%%%%%éc{%{}g clasn%%ﬁﬁré’r%ﬁﬁns‘?égg) i 6(1%’ %ﬁ%s%{%%elpﬁ?faﬁi&s i’ﬁ%‘/‘a@ﬁﬁ%&}"l’gmi-cancer
properties imdumnaapditeihtsdAnf Sihelr(Aehiiatn®.iPihatinchl siom gfih eseantihiziies:in a library of
anti-cance(r}oarsljt(i})e%%j%s }/gillre%!ré ance jﬂf}lee ﬁoéﬁtif%”j ggctargeting tumors expressing different antigen
markers by c?e%elmlnaatllorp ot the app’roprléjte combination of different anti-cancer antibodies, to find the
most effective in targetihglanpkémbiivitivg greimthmaded délatopnientsotdhectui®.16-2 treattneatl, this
disclosure es-the 9 460-16<2 antigen as a target for a therapeutic agent, that when
administere gga m?%%?ﬁlgffﬁeéf%o{j 5%? en of g’%gnn%g)rp E?B}Iéggﬁnmo{t%ogﬁ |ggélﬁ1 i t@g‘?ngaer%%%\ % and can
also lead tpesipl thonge thsiypavahubiretitedie ddntaend biThistdistiestphats mieaghes His0se of
CDMABs (ﬂgﬂfﬂ&?ﬁ;ﬁ A?g{l\ﬁp gr 'II )%4 -16-2 (VICQVHO0), and variants o
(1m)ARH460-16a-2 , a?lg ?&%i eriv%%ivgzs,ga%(%( (:ggn%é)en bicﬁ%gfgaqﬁéé%ér%g%ﬂ%ﬁg% ,Ogﬁ%ege ﬁér
cytotoxicityaHewaingdih dectirerbonbetiegistofidAtantiye wioeraditmiodhendithomsardenaf a cancer
expiagsInd MsRNIGEAIRAMAMMeLAnG.GAR i ialandes,uhdve) hifs IEAShMADER.
Furthermore, this disclosure also eaqﬁgs tﬁ%se (1)%:] etecﬁfgﬁ\wée 1f%%‘tbci%%f%éﬁ%}gg%?ne%%ncerous
cells that cafrflisengsedinentivbasindriosis spradittion vreapladittdy offesis dfwanmstitedsBearing
tumors thajeXEsS HAANIIE The 1H460-18SSREHINGNY oiLis ANLODISIYE é%@%t%ﬂ?ggﬁgg g Qisclosed

herein to utilize a method for producing cancerous disease modifying antibodies aised
against caReEps geEsl STeemETHE alyirfleydaemdicinent ol bers dntmdrapattiveddhedider cell lines,

which CDMAB t%é@cﬂﬁ?twﬂfe%ﬁ‘a@a@?@i%ﬁm%&@i!ﬁe%!%%%@x%%ﬁ'épﬁ%g FElgdiygly non-toxic

to non-cancerous cells, in order to isolate hybridoma cell lines and the corre Ing Isolated

mondélonal BriBwHEIcERGaEd sHgersbiriky Haghee Aty thareef toxigificindaitinayisddenhhaskll lines are
encoded. weight andUMRAFARAASPaHuSNGIG(S BrOVIdRAG CRTIRGRItR GfecH R dPRdGAtINg @ human

tumor comprising in combination: the humanized antibody as defined above and/or a conjugate of
said humatizwd SRt aRAsEASR SE IS M GrBPaEgitdhe araveds Frtked sramberasericted from the

group consistikigeddoieiende Raiel 8se:L0ZwWRes, radioactive compounds, cytokines, interferons, target
or reporter moieties and hematogenous cells; and a re%uisite amount of a pharmacologically

acceptable carrier; whe%ﬁﬁéﬁl%é%ﬁ%ﬁr&#&m@ﬁ@&m FBF PEBARACEXIEY BEATRH MipfnMB- In a
third 2spect3 thelB is evidakia assay kikior ASRCIDAINAREIASACR OftA0YHERY). G88EGIQHS tumor,

wherein said cancerous tumor expresses at least one epitope of an antigen which specifically
binds to thg]ﬁ%ﬁ%g&zlé’adga‘ﬁ%ﬁwpﬁe éﬂr‘i%dsg‘&és@é SRR A e FRRHER 280 A5 0dy as

defined absiweywherntedCisglidreapalideptidenhasecpt @saschaat SR attisilar sub-0bf leyehiis diagnostic

of said presence of said human canceroys tumor. . In a fourth.aspect, there is provided a
binding asénfﬂc%% re‘frr%ﬁ{léeg pre: 3ﬁece“8ﬁc%”ﬁgg§c§ﬁe§t8%ﬁgéﬁ %g&ﬂ&l?&%ﬁél&@%@@&wﬁ% human
tumor, whitletigsperifidathyiboimn dbisthskHmanized aeatibed\hascd efippdsaleavRae omprising: providing

atis S idh ~providing said humanized.antibody. as defin bove;
contﬁnﬁﬁu@% izegﬁgﬂﬁ%é%%ﬁﬁ%}gﬁlﬁggﬁﬁ%a?ﬁﬁé‘%&lﬁ&v 1% g#r%%l%nblﬁ%ﬁg%?said
humanized@reo Pt i tbti8B sanf plénical dighresabycindipgesentmofisaishdardetatisscells in said
tissue sample isdeEREMINEHith Cisplath @HHLAS ShG i inging assay to determine
the presence of cells which étxpré?saé:D44 whigh@&é@ﬁ%ﬁsf éﬁg%%?%@ﬂ?g t%@e%%ar(%grslized antibody
as defiled HBBVRA doRfSTCTE A aIHGA Comsarpies heswndinls Bestiumanized antibody as defined
above; contacting said mgﬁg%gdig%@?gg_%gﬁﬁ@ﬁ Al eamples g@sgg‘g%mjgﬁ@%ing of said
cells

humanized antibody with said cell sample, whereby the presence of which express an antigen

of CO#4 wHiE V3l dseelticar)- Bty rskiaihingrnba BAGHdEy2 seemevasnddut half of tharm sixth
aspect,thefRei el e&%ﬂéﬂ@%@a@w 1@ SRICHINNG & RESIREGE ﬂi&&%%ﬁ&?&‘&j\%@iﬂﬂe%&{émate
oun efin

tissue sample, which is specifically d by the humanized antibody as ed above, comprising:
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providing a tissue sample from said primate; providing said humanized antibody as defined above;
contacting said humanized antibody with said tissue sample; and determining binding of said
humanized anriibpdy it said tissue sample; whereby the presence ofsaidsangaipas cells in said
tissue sample is determined. In a seventh aspect, there is provided the use of a humanized
antibody as defined above or an antigen binding fragment produced from said humanized antibody in
the preparativimetipmieldit dnys pofotreducingvittvecgidivibramd sUhdusitppc amcesbasidalipluitich express

at least one epitope of €44 on the cell's.surface, wherein said at.least one epito vhen, bound by
e s O e B T e
humanize diaintibedl/iuesuitpineseibe potokizing tumor grovithdbyAtaphditohadwpjectitetbs the

bod discl Nt . g bodies. lioar d ant
pinding g ey R S R e e o
produge cmﬁm@@uﬁi@gmbmﬁﬁ rpgraﬂﬁmmeﬂﬂﬁgébedmfﬁm@ grediawh!ithﬁ@ugh. antibody
cependent SElLgs QN poren L IRVGHPMIIINHONEAR LR DagiEnts cisclosed

herein to produce cancerous disease moditying antibodies whose cytotoxicity is mediated through
complemesstabdishaiantosefodal ebkrsist cancer, thesesresiilta ifdigaedothieptivatsl #id¥rbbatibtents

disclosed Hx%ﬁﬁi&‘iﬁ%ﬁ’ﬁé?%@?x%@é}é?ﬁ@%rﬂi%ﬁ@ﬁ%a%ﬂ%%@ﬁﬁ’@gﬁ%%éﬂ@%ﬁ I819%/%Byls @ function of

their ability to catalyze hydrolysis of cellular chemical bonds. A still further objective of the
embodimefitsbditicto sediprotietriviges proucadarvarsusisehseamadiyig antibodies which are useful

for inyg binding assay fay, dipgRasis - REYIRARIS. AL AR IOG. B GAGHsivo rumor IR GPIects and

advantages of this disclosure will become apparent from the following description wherein are set

forth, by wrpast finastratih he- 2 aatiint de nesrbarbudiTHB i shsmpiBempeisis dalERisplatin)
DESCRIPLION. QfdbiEmGY BERst PC-3 collitRAERLRIBRPIFHO MG A0URINS Allgashone drawing

executed in color. Cogies of this patent or patent application publication with color drawing(s) will be

provided biiHeseskit S Dpdf PaBdes-drng paed biaFet i t8ap s isplatin trgagngat W&femonstrates
the effect QfdiRANIIO-#AB HRARGiRWIBIR AN S taRlIshed humaniaasHMPAMEB}RS sancer model.

The vertical dashed lines indicate the period during which the antibody was intraperitoneally

admibisterba? Bisrsonfteliapie 88A el rlatin tgaeny alone (P=0jgt)ar HabMhbndtamimant effect of
H460-16-2apiadpusedoesyaveis bidn ame stablisheshMBAMBARE Hupast anass messliBate points

represent the mean +/- SEM. igure 3 demgnstrates the effect of H460-16-2 on tumor growth

F
in an estabHEREHPRIBEY B b3t A Eah L Mm BYETT FrrItLAFRUPd5ShEE hesTindrae e period

during whigtbdeg, aidpacishasinbapritone aliyadmnisiated.Rataapoitpreriesaidbemean +/-
SEM. WO 2008/144890PCT/CAZOO8/O%§%?8 . Figure 4 demgnstrates the effect of H460-16-2
on mouse BE& RSP TH I SIEHIEHENBESHIBLR RSB sFnnes shiedasreighht the mean

1-1- 3EM. Ibigufeyipeiainensy e sthe efiast: of (0b)AR b6 (t&dtgGidida dosegdepesgiedt manner on
e et SR 0 SRS e e DAIR 20 et e s
day 48, there was no significant increase in weight loss associated with the treatment of
H460-16-2 and Cisplatin in comparison {o buffer control (p=0.5042). Thus, H460-16-2 plus
Cisplatin treatment was efficacious as it delayed tumor growth compared to the isotype
25  control treated group in a well-established model of human prostate cancer.
In order to validate the H460-16-2 epitope as a drug target, the expression of
1460-16-2 antigen in normal human tissues was previously determined (S.N. 10/603,000).
This work was extended by comparison with the anti-CD44 antibodies; clone L178 (disclosed
in 8.N. 10/647,818, now U.S. patent 7,189,397) and clone BU75 (disclosed in S.N.
30 10/810,165). By [HC staining with H460-16-2, the majority of the tissues failed to express

the H460-16-2 antigen, including the cells of the vital organs, such as the liver, kidney (except
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intraperitoneally administered. Data points represent the mean +/- SEM. Figure 6 demonstrates
the effect of (ch)ARI1460-16-2-IgG1 on mouse body weight in an established MDA-MB-231 breast
cancer modgio Rakipainis represent the mean +/- SEM. 10Figure 7 is a sumyoatyfobided-16-2
binding on a human colon tumor tissue microarray. Figure 8. Representative micrographs
showing the binding pattern on colon tumor tissue obtained with H460-16-2 (A) or the isotype control
antibody (8y.rviagjnifi catiting 200X ad Sfitbeliel 9dlsh bearinaad/oig RyARE 460: 18s2elg@nibinding on a

h nd | ti Tol (e 4 Ei ' I h
Chowing (L R e g vl B R T o
cynomolghﬁiﬁmﬁkgmsgl@ﬁﬁgwmtmmmﬂ@).Mlhﬂﬁ@@ﬁsﬂlﬁs@&’éﬁ&ﬁﬁih@@@@ﬁé@i@@ﬁhﬂﬂgnifica}tion is
40X. ZOF%{%}; iesiermBlot L 308 MG RMERL MAGME G ImBEAS PlAfsifs,prabed with

different primary’antibody solutions. Lanes 1-5 were probed with biotiny mixed with 2
microfranvsimupOmeiciograns /L inaophsrograriéit &80 micrograms/mL or 1000 micrograms/mL

of non-biotinylated 114@%%{8&8%@&%/@!;(@?&% SrdQeivare prehad i bintinviatedfigf0-16-2 mixed

with 2 25 micrograms/mL, 10 micrograms/mL, 100 micrograms/mL, 500 micrograms/mL or 1000
micrograntstmbpotation- Sistiny e 2\ RSFHASBES pabpristvampPErEImassessina b iftsere with

piotinylateg 3pate- g sed dulin-dmisioaanaiiil AANCFRdRmIIMI AR Migiggiams/mt, 500

micrograms/mL or 1000 micrograms/mL of non-biotinylated 1B7.11 respectivelé/_. 30Figure 12. Western
blot of 50 ¥iEreaINSERIVIDMOR B-PB Lanempiaesp FKIn S s re saa et tamer B itdsridizy antibody

solutjgns. &%Q&%&a&i’?ﬁ%ﬂ%%&@ Iié\(@@io\é\éf} <QOBEAARARCHGALNBIPARR (8 D LQH%%&@&@@Q.
AR37A335.8 mixed with 2 micrograms/mL, 10 micrograms/mL, 100 micrograms/mL, 50
micrograrri§iei3 #0i sl maér@gmﬁﬁmldﬁﬁdﬁ-ﬁrdtﬂ%@ﬁt&Hsmﬁéammﬁé’dtﬁ?eﬁﬂmaﬁﬁé@e-10 were

probed willk ROt H R B3I BrBRied il 2 BISIRgT@me/Moks (01 BYeragiars/mlsr 100
micrograms/mL, 500 micrograms/mL or 1000 5micrograms/mL of non-biotinylated AR37A335.8

respectivetleteaiedies e Fiaitaran SRowR BrfRrsteariot Syue senaplanalinmt R iRe B8 rams/mL, 10

microgramgils b0 Mgk AEkANMEIR L3 PRI DA $MbrAlsHRYNBICHRGIAM $Mh OB NITR-biotinylated
8B1B.1 respectively. ) th;Fi ure 13. Binding affinity of AR37A335.8. Dissociation cqnstants for the
:51%’&%8‘ fes ¢

10 bihding BHeRs- 81 Pt B REH appeasslsprsis Jos sanef s S fface
plasmon resaNap&ess restricted @i ddarkistiof RIKDs whasaRdosphoyWationds ailesierisutreatment

O DA et eamonr st whtle BOTS Stae RSt Cupanioh DRISTER: iy ation
16-2 and BU75 antigen appeared to be mainly localized to the cell membrane of malignant
cells, making CD44 an attractive target for therapy. H460-16-2 expression was further

20  evaluated based on breast tumor expression of the receptors for the hormones estrogen and
progesterone, which play an important role in the development, treatiment, and prognosis of
breast tumors. No correlation was apparent between expression of the H460-16-2 antigen and
expression of the receptors for either estrogen or progesterone. When turmors were analyzed
based on their stage, or degree to which the cancer advanced, again there was no clear

25  correlation between Fi460-16-2 antigen expression and tumor stage. Similar results were
obtained with BU75. In comparison to c-erbB-2, 11460-16-2 showed a completely different
staining profile where 52 percent of the breast tumor tissue samples that were positive for the
H460-16-2 antigen were negative for Her2 expression indicating a vet unmet targeted
therapeutic need for breast cancer patients. There were also differences in the intensity of

30  staining between the breast tumor tissue sections that were positive for both TH460-16-2 and

Her2. The c-erbB-2 antibody also positively stained one of the normal breast tissue sections.
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“15Figure 15. Primers used in the PCR amplification of light chain (SEQ ID NOS: 10-28, respectively, in
order of appearance). Figure 16. Primers used in the PCR amplification of heavy chain (SEQ

ID NOS: 29vw4,iasneniéyely, in order of appearance). Figure 17. Mouse H4GQ-A8ndsMldo>gquence
(SEQ ID NO: 45). 20Figure 18. Mouse H460-16-2 VL Sequence (SEQ ID NO: 46). Figure 19.

Oligonucleotides (SEQ ID NOS: 47-58, respectively, in order of appearance) used for the generation of
chimeric and variant hulwathizddckltB0e® DN H1460elifeheatgen and detEigiimeid.oDligonucleotides

(SEQ ID :D9-68 .1 vely, in order of 25appearance) used for the generatjon of chimeric and
variant hl%%?lgflz%e%gk??é%?lﬁg%g}\g}t}{gg%ﬁ’esﬁgégs |gﬁg stgﬁm@%&%}%"ggkgﬁa@ it Rse(?m Figure
22. Humahi2ed HaBho18-Biudinganfantth(@EQID NOSaT mnstS tespeatiddlyidmal dessitappearance).

inderined o DRSBTS B e e R
humapize&arahiage 69H1466-discRs&lig 125 BindiAtPalfiity (66 parine)4466-161&] amtbof the
Dissociaton e oy e adin oF B b P S04 was
assessed byi8irdeesfrasioronarsondntsnET A BBl CESCRIBT BNIORIHE N VEMTIGN In
senerel, sisloneasals esER IR AR ARSI,
covers, foftdicating heterogenous binding of the antibody to tumor cells. The relation of the antibody
10 binding to tumor stage could not be assessed properly due to a discrepancy in the number of
tumors among different tumor stages, being 1/1 (100 percent), 4/12 (33 percent), 0/2 (0
percent) and 11/33 (33 percent) to tumor stage I, II, IIl and TV, respectively. There was higher
binding to Gleason score G3-G4 (36 percent) than to G1-G2 (25 percent). All 3 normal
prostate tissue sections were positive for the antibody. However, the tissue specificity was for
15 myoepithelium and stromal fibroblasts and spared the glandular epithelium. There was
heterogeneity of the binding of H460-16-2 to tested prostate tumors: 10/53, 6/53, 3/53
positive tumors were in the categories of <10-10 percent, <50-50 percent and >50 percent,
respectively. As a result of its binding to prostate cancer cells, the therapeutic benefit of
H460-16-2 can potentially be extended to the treatment of prostate cancer.
20 Further localization of the H460-16-2 antigen and determination of its
prevalence within the population, such as among liver cancer patients, was disclosed in S.N.
11/364,013. 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
carcinoma, 1/2 (50 percent) of primary and 2/2 (100 percent) of metastatic
25 cholangiocarcinomas. The antibody showed significant higher binding to advanced tumors’ |
stages Il and IV in comparison with early stages 1 and I (p = 0.03) [stage [, 0/2 (G percent);
stage II, 2/17 (12 percent); stage 111, 8/16 (50 percent) and stage [V, 6/8 (75 percent)]. H460-
16-2 was specific for tumor cells and infiltrating inflammatory cells. Cellular localization was
mainly membranous. Some tumors also displayed a diffuse cytoplasmic 'staining pattern. The

30 antibody bound to 9/9 of non-neoplastic liver tissues. However, the binding was restricted to

the sinusoidal cells and infiltrating lymphocytes. The H460-16-2 antigen appears to be
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10example, single monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies,
de-immunized, murine, chimeric or humanized antibodies), antibody compositions with polyepitopic

specificity, singl®whaiggantibodies, diabodies, triabodies, immunoconjugajes andeagitifpdy fragments
(see below). The term "monoclonal antibody" as used herein refers to an antibody obtained 15from a
population of substantially homogeneous antibodies, i.e., the individual antibodies comprising the
populationsareifiiiiticaipecssepbioadvessitilbveatunatlytisseu HingomotatiensitiahmapseaRIesant in minor
amounts. Maonoclona antibadies are highly specific, being directed against a single antigenic site.
Furthermore%,{‘?dr? %lgﬁ:tégggtlg %‘S@iﬁgﬁ,{%ﬁlgﬁgﬁi%‘&?f %I?(éeptarations which include different antibodies directed
against different determinelitthie pitopdshe eachm2dioryelahabantiod yisoitecte thagainshaysingle
determinant on.the. aptigesn ition.ta.their. specificity, the monoclonal antibodies are
advantageous in that t%ey may%qgéé}y}r%}%sﬁlge Ol%?:%lrﬁl%glfynbi%% ed By other AnTiB a1 the modifier
"monotlondgteimainet 8. thd ¢168pR18) ofdhasantibpdyde biemgldTREAd. frommia SUh stawtially

homogenegis.p ign, 0 ibodi i t e constryed as.requiri rogduction of the
antibody &%ny ?)gl?t%:%?aybr rﬁgﬁ%%?&éﬁ%%%%%\gmp e?t Thonoc légf? %ﬁ%%go%)liéqg %&%@?ﬂ'
accordancéswitiilthumpie Segsirvantitissnsali4e) radeiy th@shybaitiatimm @oeurine on fheman) method first
described py.Kphler gtal, Nt : -e made by recombinant DNA methods
(see, e.g., U.S. Pat. Ngﬁji’ir’rg1@%%‘%&;?%;@2&%%%5&&%@5%?0%3 also %]l?scg?é%é%p Prég‘rr{r{i?l phage

antibody liftafid 48 eomparrd fedhnidted Hedanbbady AliokebthetmhoNppeseh85206244628 £4,991) and

30Maiks etal” Bi 581507 dor itensite <taiming
2008/14489%% g#%}lggo%fo%%%&/ ?@&%@%@&é%{y%%%%gﬁ% MRESY Mo St ihe et

antibody, &é?§r%‘5i9%bfmprising the antigen-binding or variable region thereof Examples of antibody
fragments include less thadullenoth AUHbasiEs Faba Pl LN ANd it fIAgmeps: diabodies,
les, single

linear antibodies; single-chain antibody molecules; single-chain antibo omain antibody

5moleculeBIHRIGEH Privaihassd e sismransqnb ah fnditis fosiibalivputies Tomtsddao antibody

fragment(shrm of CDAR REIAIANRRAKIS ANRIWIGRCOMATISES RBRIkIGENRInging yariable region as
well 33 ali h%k%\l%m constant domain (CL) and heavy chain constant domains, CHI, C142 and C113.

The cdnst SUTRIEY peatnstivantlid it usndanctiainibs g (mekding Bmants sequence

constant desiglina)l podiiclo asifl seeHeneewararidbeanlRralewihe LsdaiRet anjpedyfas one or
pending on the aming acid sequence of the constant domain of their

more effec[;&rGBJTg%ons. . D& )
heavy chain& intact AMSEdRYLER Brsselyhbunpefels apddnaasrersnienabs weactamior classes of
intact antikbodiesciga clgiis|gFhigeranaighkyangd Heverpd.of dhese makhe, urther dividgd.15into
"subclasses” (is es), e.q., 1gG |, 19621 ngl G4, IgA, and IgA2. The heavy-chain constant
domains tr%%cc%g%gﬁ%%h t(gl% gh d iﬁ%ﬁ%ﬂtfg %‘%Ss é%faﬁﬁtg%aié@ﬁ’rﬁcﬁaﬂ%aé RCEOPRagR
20 staining. The similar yet distinct binding pattern seen with H460-16-2 in comparison to anti-
(144 L178 and now BU75 indicates that the H460-16-2 antigen is an unique epitope of
CD44.
As disclosed previously (S.N. 10/647,818, now U.S. patent 7,189,397),
additional biochemical data also indicate that the antigen recognized by H460-16-2 is one of
25  the forms of CD44. This is supported by studies that showed a monoclonal antibody (1.178)
reactive against CD44 identifies proteins that were bound to H460-16-2 by
immunoprecipitation. Western blotting studies also suggest that the epitope of CD44
recognized by H460-16-2 is not present on v6 or v10. The H460-16-2 epitope is also
distinguished by being carbohydrate and conformation dependent, whereas many anti-CD44
30 antibodies are directed against peptide portions of CD44. These ITIC and biochemical results

demonstrate that H460-16-2 binds to a variant of the CD44 antigen. Thus, the preponderance
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R respectively. The subunit structures and three-dimensional configurations of different classes of
immunoglobulins are well known. Antibody "effector functions" refer to those biological activities

attributable tp2fddhreskdegion (a native sequence Fe region or amino acig-geauemngeagant Fc
region) of an antibody. Examples of antibody effector functions include Clq binding; complement

dependent cytotoxicity; Fc receptor binding; antibody-dependent cell-mediated cytotoxicity (ADCC);
phagocytosisvistenas rbguiatiohldt @i GdrmasbatecapioracergBaelbreceplipatBC R aetmique

25 Antibodyedisnendent selledinisrh UaiOHgG R ARGE sefaniasell merlpted reaction n

which nonspecific cytotoxic cells that express Fc receptors (FcRs) (e.g. Natural Killer (NK) cells,
neutrophil §UERMerAbBHS pREsESy svdghierp sUdriipeditody dnid eagrentemeinty sohaeigermiy cause
lysis of the,{argetieel «J bR PUMRANESIR IMeHRINGE AR tY thesisrasReas I Tné iU @nly, whereas

monocytes express FeyRI, FtyRIl and 30Fc712111. FcR expression on hematopoietic cells is
summarizéd-th THisRE BRiagdragncatRbsreithaaierrimbinding igmey el aoraitedro2 (1991). To
assess ARG naatiipia WO 2008/144890PCT/CA2008/000978 molecule of interest, an in vitro

ADCC assay, such as that described in U.S. Pat, No. 5,500,362 or 5,821,337 may be performed.
Useful effector cells for SutHcadeddheicrliadateripraraBriss RdnshitrdatcaismEmmeyand Natural

Killer (NK)grllss, Allgtnasivelidqradditionalivs ARGleraglivitat dhasmrlesieiaidnterest may be
assessed in vivo, e.g., in a 5animal model such as that disclosed in Clines etal. PNAS (USA)

95:652-6564 $48a§° 1t was datermpiped dfab U AEARD CORSERIN &E 385§ EnEYP more FcRs and

perform efferiopfunskionss Praferablywha cplii@xpiassiahiBasinafiiib Andperforp i RGEA effector
function. Examples of hfman Ieugocy es which méedi%';%oADCC include pff%ri heral blood mononuclear
i s

cells (PBME) hBEERETilIRFENRE Lendd 5BhGa S b oMae P e ettt F8MEBRBIATS: with PBMCs
and NK cetigivaispoprederetialie efieaicbralls sayhadsalated omeguontiyestuie thereof, e.g. from
blood or PBMCs. as.described hergin. The term% "Fc receptor” or "FCR" are used to describe a
receptor tHEEHHRE {5 L S%01h ﬁ)fiegf hroniehulon HosL A QR ST ERESIESS AR equence human

FcR. Morenveasphapseignedi-iR iIEdne which binds an 1gG a}ntiboc_iy (a ga_mma_receptor) and incl_udes
e el S0 e B ReER A el yatons pd tpmatc
FcyR1IB (andiiddribitireeredeptoty, MAGeH fidve similardiniroasid-sageeatesshatdiftertprimarily in the
oD R o e S PR o Rty osne b
immunore@épt@g@méidedﬁ&kbiﬁﬁhﬁibimhmemaﬁfaﬁT@M?éminsmmhmmbmm&ﬁe review M. in
Rev. IS OB S L B0 Rt et .
Lab. &lin. Mregnda: 3demaiora.gbs yiirarerdt ¢REOierddinghtrdsebodye. idembifiedinitiperfutors, are
encompasgeehRyitNRIEHRL &G Rbilities.
To further elucidate the mechanism of action for H460-16-2, the effect of
H460-16-2 treatment upon apoptosis in MDA-MB-231 tumors grown in vive in a xenograft
model of breast cancer was performed (as disclosed in S.N. 11/364,013). Senal sections of the
25  ApoTag stained tumors were subsequehtly H & E stained and these were examined for
apoptotic cells using morphological criteria such as deletion of single cells, cell shrinkage and
compaction of chromatin mto a dense mass. Counts for cells meeting these criteria were done
as described in the section above to give average counts for the treatment groups. The buffer
control group yielded an average total score of 17 cells ( 5.29) while the H460-16-2 treated
30 group yiclded an average total score of 22.5 cells (= 4.20). Therefore, there is a trend towards

increased apoptosis with H460-16-2 treatment as determined using cellular morphology.
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25herein. The term also includes the neonatal receptor, FcRn, which is responsible for the transfer of
maternal 1gGs to the fetus (Guyer et al., J Immunot 117:587 (1976) and Kim et at, Eur. J. Immunot

24:2429 (1984))00s/14489¢ Complement dependent cytotoxicity” or "CDC" wqigrs {esk8sabilty of a
molecule to lyse a target in the presence of complement. The complement activation pathway 30is

initiated by the binding of the first component of the complement system (Clq) to a molecule (e.g. an
antibody) complexed with a cognate antigen. To assess complement WO
2008/144890PCT/CA200siaiiiersrantvdiiomaCbE ndsaysre, thagetesenbeihintEazeant-Santoro et

2L, 3. mmyastNeg 202163 (0Bl makbe perame, TR vARbIE, ielarsdg the fac hat
certain portions of the variable domains differ exte sweﬁ in sequence among anti od‘fes and are used

in the bindihd ahld36Adbiticifj el paimettalightibdlyair dsivariCulameantitgsii. MOlEG2r, the
variabilty i gheVeRM ARG TaNahonL e YRTaBlE daTRiDs of pabgies. It s concentrated in

three segments called hypervariable regions both'in the light andthé heavy chain variable
domaifs. The more highKy Ebersains sttt e aficaniat|tel ohiaiis aesvalkotve feaamévodsk regions

(FRS). Theaahie: AR oharHaIeamo Rt Iabk AHaINs.cach ORISR Ay JgRs, iplargely

adopting a p-sheet confi%gration, connected by three hyper e regions, which férm 1o0ops

connectin %d%lﬁé aKed fatfii) RHABTO tHed tighié seduasdttiveoT o tilpisrvadsibbdisegions in
each chainanehaig-189 NG H IS PN oM DG ERS ANt vgsh §%ﬁyétfge§\éﬁg?a?ted5‘§9ions from
ibodies

the other chain, contribute to the formation of the antigen-bindirig site of'an see Kabat et al.,

Sequenced'st BiBiaiFe el HsRTRSIoYERHHErESE rsulisdta apwniie srewinigebitics, d3fional Institutes

of Hegjth, BathastweMd/(199%)ckba cansianl (RS A6 %95@114%@@@5@%&%%@&@}9 an

antibody to.an antigen, but exhibit various effector functions, such as participation“of the antibody in
antibody dEBBHESPREALABT Ebtokidilie chivesty antikodsr (REHVREARY bR leGlorsulibéinased herein
refers to the:amine @eid:206esidesalarasbedvwhisha e cesparsikiedar ﬁ%i@@@rﬁi’%{i”g- The
hypervariable re%io qe(gérally_ con}prises‘ami_no acid residues from a "complementarity detentlining
region” or “CHREN G IFHSHERLS 21k Chineee S8R Al BREA L iR IeEiR shevRdmPvariable
domain anghi@biSén (il Wb Hov il R hancodiphed «ithIhdmb iR NaRns ChaHoy 3Hake HRmiais; Kabat et
al., S? uences of tl?ﬁgteir? gfﬁ[ﬁguno%%i_caléntergst 5th Ed. Public Health Service, 25National
Institutes of Pt Bethdda RFEFT Pafdrdy thOBETFXFERIBE Histisal sigppefarisble loop” (e.g.
residues 268aufihyn6@es2uly2)mntRiaf6 (LN RITHEOIhL dbain yarahleAamaigant26r3a:(HI), 53-55
(H2) and Qeemlc% CH3 igret:g%oht%gv ch%in v rigble cz’?rg/ggn; g{ﬂé)thia nd Lesk J. Mot Biol. 196:901-917
(1987)). "Framework Region" or II\I{—lffz"nreaé]faiuoe AL AR e SRshFstmeddther than the
hypervariable region regidoesmay 3eieirewaefirethubigpaifogigestieniktmetibadies. produces two
identical a@ﬁ'%ﬁ:@l@ﬂg%etmnine whether the chimeric versions of H460-16-2 were able to induce
20 apoptosis in the same manner as the murine counterpart on the MDDA-MB-231 human breast

cancer cell line. All 3 antibodies showed a dose-dependent increase in the percentage necrotic

and necrotic/apoptotic populations over their prospective isotype conirols. The largest

increase in the percentage necrotic and necrotic/apoptotic populations was seen with

(ch)ARH460-16-2-1gG2, then (ch)ARH460-16-2-1gG1 and then 11460-16-2.

25 In toto, this data demonstrates that the H460-16-2 antigen is a cancer

associated antigen and is expressed in humans, and is a patholo gically relevant cancer target.

Further, this data also demonstrates the binding of the H460-16-2 antibody to human cancer

tissues, and can be used appropriately for assays that can be diagnostic, predictive of therapy,

or prognostic. In addition, the cell membrane localization of this antigen is indicative of the

30 cancer status of the cell due to the lack of expression of the antigen in most non-malignant
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fragments, called "Fab" fragments, each with a single antigen-binding site, and a residual WO
2008/144890PCT/CA2008/000978 "Fe" fragment, whose name reflects its ability to crystallize readily.
Pepsin treatment yields an F(abl)2fragment that has two antigen-binding sites and is still capable of
cross-linking antigen. "Fv" is the minimum antibody fragment which contains a complete antigen-

Srecognf§df 4R8 Bt B § SRESTIG Yy Aib o 1 SRR EHBHBHEAV SRS ARG one light
chain vatiable domaipe @s@@%r%ﬁ_‘&%@ﬂ%l@@i%é_%ﬁ@HQﬁid{P’?é@iéﬂ%Qﬁ‘}ﬂ%jQﬁ‘ thatibe;three

hypervariable regions of each variable domain interact to define an antigen-binding site on the surface

of the V11-VL dimer. E8IBiwaIgs. e Qiking Buriariabriticgiand soedianulams-Batatgapekificity to the

antibodyy, Howeyer,G¥eR:-2 Singlk Yarabigsemsaindd dordrall aka. fy. sormprisingianbsthrge
hypervariable regions specific for an antigen) has the ability to recognize and bind antigen, although at

0
a lower HHfigRtvAY irRABHIREINAARY S Provaonaly fesgimstt asbedrtamdite constant domain of the
light chajp gad ¢ sl consanidamain @) of e heam daih &aagments difterftem, Fab

fragments by the addition of a few residues at the carboxy terminus of the heavy chain CHI domain
includin§™ofe’0F F3HbrE Spstsmisdinihee ardingdy Hivgd MaH3 fabesmadnfgsedigition herein

for Fab’ &'91%59'3& eisylging residus(s)abiae.copsiant damainssheanah Is3stene fgrdhiol group.
lilab1)2 antibody fragments originally were produced as pairs of Fab' fragments which have hinge

cysteined irsairtien natadonsidatiatm eolpifgt St EnHH6ly fragrieheamny Bsd XM - 20The "light

chains” gloagtibadied framanmretePialt SResiISLeAREAINEAde.ane af twerkleary Mistinct types,
called kappa (K) and lambda (X), based on the amino acid sequences of their constant domains.

"Single-SHEMFPISISERY D AAMSEESTHA GRS TERApI thé ¥ ela e A A easmEAS bEHHIBBEY, wherein

these domaing ale RIGRINiRABINGIE RelYRaBlde; chairse YRl the k. Rolypantidafurther
comprises a polypeptide linker between the \If, and VL domains which enables the sally to foi in the

desired antiRedies IR binaintpcranizsaplsirbt Sy dde Pt tivi atrk® Hharfitediogy of
MonocloprlAniibadies okl klsoR BRERRAKIGOANT MAGKAIPHvaraR U0 By BIG N8Bt XklenPBr 269-315

(1994). The term "diabodies" refers to_small antibody f_ra%ments with two antigen- 30 binding sites,

which frigiRihteRehssrietia VARS0I8-RdaciPablh af s ey Ruemys 3 AmM # YRR ddain (VL) in
the samgE@lypeRisieahainOR¥dl) G Wsing @ 4nkefithahitn CD44 monoclonal antibody

capable of inhibiting tumor growth of a human metastasizing melanoma grown in mice in a
preventative but not an established model. H460-16-2 has demonstrated significant anti-
tumor activity in both preventative and established murine xenograft models of human breast
cancer. Consequently, it is quite apparent that H460-16-2 has superior anti-tumor properties
in comparison to previously described anti-CD44 antibodies. It has demonstrated both in
vitro and in vivo anti-tumor activity on a human breast tumor in SCID 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 exhibits activity with Cisplatin in an

established model of human prostate cancer.
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WO 20081144890PCT1CA20081000978 too short to allow pairing between the two domains on the
same chain, the domains are forced to pair with the complementary domains of another chain and
create two antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO
93/11161, and Hollinger et al., Proc. Nail. Acad. Sci. US@, 90:6444-64%8@(1993 ..5The term
"triabodies" or 'trivale?{thﬁﬁﬁé?gt‘ FErRs RSB SRSITIEPRERIsG M BAATR Sfificties. Triabodies
are consistetpdnliibpttic aenioamitiodieritivie BERM; 162/ H Goraadn(cheA R a1y linker sequence.

A triabo ee Ey heads with the polypeptides afranged.in a cyclic, -tg-tajl fashion. A
posaile LN TOMUTBIESH 8 TBER) e B i T e B G T B e
angle ofatgérfelrecs pofrodadonkuanoctized ahtidbdditsicardifqionbspRaiicshispegiipontrispecific. An
"isolated" antibody.is one which has been identified and separated and/qr,.recovered from a
componEH IS DERUTAT SO BE B oA D B Rs P N S S B ER e
materialsnwiticloivoode hinténte reTUith Atagizastitior Ridrajg@tticasps dapthdhamtipohinandabizy include
enzymes, hormones, and.other.proteinaceous or inacepus. splutes. Isolajed antibody
nctudo S RSB HEHS NN C RIS RENE G2y Dtk AL B SheRar s Aboty's
natural epwifeivngrtheviiniod be dresesicOrfIBRGIYD o8y er, 43nimted @Dt biydivill Hhegoreqgared-by at
least one purificatj . . tibody »which binds" an antigen of interest, e.9. 44 antigen,
o one cAIAERS CHSTag e sn R R e AT S et e AR At 0 el o
20therapadtic prothagingsticageiniine tar geting & cel fexpressimgtihecantigérsc¥h are ¢ hikselotitredy is one
which binds CD44, it will usuall reptially bind CD44 as o ed to other rec, rs, and does not
clue IRELETRG o e T S e e D R S R
modifications common to other antigens and may be one which does not significantly cross-react with
other proteins. Methods, for the detection of an antibody that 25binds an antigen of interest, are well
known in the art and can include but are not limited to assays such as FACS, cell ELISA and Western
blot. As used herein, the expressions “cell”, "cell line", and "cell culture" are used interchangeably, and
all such designations include progeny. It is also understood that all progeny may not be precisely
identical in DNA content, due to deliberate or inadvertent 30mutations. Mutant progeny that have the
same function or biological activity as screened for WO 2008/144890PCT/CA2008/000978 in the
originally transformed cell are included. It will be clear from the context where distinct designations are
intended. "Treatment or treating” refers to both therapeutic treatment and prophylactic or
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preventative measures, wherein the object is to prevent or slow down (lessen) the targeted 5
pathologic condition or disorder. Those in need of treatment include those already with the disorder as
well as those prone to have the disorder or those in whom the disorder is to be prevented. Hence, the

mammal to be treated herein may have been diagnosed as having the disorder or may be predisposed
or susceptipatorbtinsbrara TN RS codeRerT sAUORGTIErONSOT et ozst Boetibe fHadd,

physiologigal,10genditian;in marnpmaisaalis typically g%@&%ﬂ%ﬁﬁg%@% sellgrapth or

death. Examples of cancer include, but are not limited to, carcinoma; lymphoma, blastoma, sarcoma,

and leulestid Bl nphdpshsial srkisg Artheibichvbeditneibnmedintimpl anokelieptibadreishibilitdeo§quamous
cell cangehy(&- %ﬁﬂ%@@%ﬂ@@?gﬁsﬁ%%QHﬂ) VPSRRI REHAING SPANGRIL Ung.Gances

non-small cell Tung cancer, adenocascinoma of the lung and squamous carcinoma 15of the lung,

cancer oRffféagertonBunethee pagstaliliytasribed st tr anshesoh siaercepnsdiadily gashrointestinal
cancer, RRRCIERHGEANRER-AIGDIRSION A CRINCA] FaNGRY. AVAIIAILRPUREL VgL paNCer, bladder cancer,

hepatoma, breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or uterine

carcinorigneariarsgiaddethadBm A Heydbiers raydapment pidstitéd tnpesiiswasiasitancaththyroid
cancer, hRRAlIC.Ga'GNeMaBRA) CaGIRR ezgp&ﬁﬂsrgamm@ﬁr@&mg%@ﬁ&ﬁﬁ&%%ﬁ@k cancer.

A "chemotherapeutic agent” is a chemical compound useful in the treatment of cancer. Examples of

chemottibeapsltisgehes themrfenin fashsp lyeimiky aathsaprstapapsrice jelbepap Sehaniidd
(CYTOXphHen)aaldesefpRatedsirhoasRus UiaR. iR iasuien.ans pirosulfan .azlidings.sych as

benzodopa, carboquonc, meturedopa, and uredopa; 25ethylenimines and methylamelamines including
altretamfREanse iy eneTieliN /A rgrsms lerepp s3prorarsiddiarmatan B seriraskershoramide and
trimethylQlameiamiies MHOASA PHHRRBHeh 88 shigmmivallichirrorphazinrscheigrh@spharnide,

estrarnustine, ifosfamide, mechlorethamine, mechloretharnine oxide hydrochloride, melphalan,
novembiBRi chiseHEstainEcHRehinbiving srosTinaad darskipmertafdhpipsstifeas such as

carmustine, 30chlorogpincinis intemustingeennistine, MIMHSHDS sranimusiine @ibiefigs such as

aclacinomysins, actinomycin, authramycin, azaserine, bleomycins, cactinomycin, WO
2008/1 SIS AT OTS P CHEREAR AR Eﬁﬁ%ﬁé‘ﬁfﬂt&a}%\aﬁ%ﬁ% Ut AR ER S omycins,

dactinoriyeimiigan e e bigiimdRtardbisin & tiad o PxoraRatlauoRe) dloXertits. mRHILn,
pentomy Ll ORI AR, GEACTRJ L s B, Sh eI aritbzogi. Shibercdin
ubenimeih pARISHEIN | 2 (RIKIDY HOY-métebblitssosch) AR HuesbatéeXptemankkh-fuiratiraciid8-FU); folk
e O T
azacitidithei6aat geridinedoas thefium @ybardbinel dicaoxyenidireingakiflusidgea ivnaaiabing, didxuridine,
5-FU; arfgarc? %eﬁéigh’é‘e% gusr\(r:l% Hhe MBated mammal. Furthermore, this disclosure also teaches the

use of detecting the 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.

Accordingly, it is an objective of the embodiments disclosed herein to utilize a

method for producing cancerous disease modifying antibodies (CDMAB) raised against

cancerous cells derived from a particular individual, or one or more particular cancer cell lines,

which CDMARB are cytotoxic with respect to cancer cells while simultaneously being relatively

non-toxic to non-cancerous cells, in order to isolate hybridoma cell lines and the corresponding

isolated monoclonal antibodies and antigen binding fragments thereof for which said

hybridoma cell lines are encoded.
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10dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals such as
aminoglutethimide, mitotane, trilostane; folic acid replenisher such as frolinic acid; aceglatone;
aldophosphamide glycoside; arninolevulinic acid; amsacrine; bestrabucil; bisantrene; edatraxate;
defofamine; demecolcine; diaziquone; elformithine; elliptinium acetate; etoglu0|d gallium nitrate;
hydroxyurea; lentinanii@rigramesp ﬁ?&&éﬁ&iﬁﬁ’é"‘i’éﬁﬁ%ﬁ%ﬁ’ﬁﬁé‘”ﬁw WFOIOT{ERAER8E pentostatin:
phenanﬁm@iﬁéﬁé}ﬁ%lwfpéﬂéiﬁﬁymﬁm@ﬂ?%thylhydramde procarbazme PSKO; razoxane; sizofiran;
splrogermanlumem%gg@aﬂﬁ%&ygym Maveaifghlorotriethylamine; urethan; vindesine;

dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside ("Ara-C");
cyclophospharnicisiisigtepbsaishimesniasy. aadiiaxer EnaxROEgm bBAs® HvgEesSquibb 20 Oncology,
Princetahgiad. yvithc: dosetaxeb [T GTPERES Ave ntissiRhuhet Pyvlents RoneficAntony, France);
chloramésith g mditadiities Gothioguer) rgtahieksa pitiplaineg, methodraxatetgplatinetiesanalogs such as
cisplatinsand &ashaRiadin yénbja&ﬂne platinum; etoposide (VP-16); ifosfamide; mitomycin C;
mitoxantrone; vincristine; vinorelbine; navelb ne; ngvantrone en|p03|de daunomycin, aminopterin;
xeloda; ibandrdrSiE e RO HRAS ?ﬁhﬁﬁ?%raﬁ%eﬁ‘ff’é ﬁﬁ@@le&fluoromethylomlthlne (DMFO);
retinoic acid; esperamigins .capesitvlinesiadiph asmaeeuiically reerptablensalts, acids or derivatives
of any of the above. Also included in this definition are anti-hormonal agents that act to regulate or
inhibit hormone actiordroa thidarsticthais anpiresidod ensiseiudingfdetexangdle torersxiéeef mloxifene,
aromateaeraiitiogr <t (5)umid axb kesindshydraxytameoxidemns ttimxdeerkesxife kmst Ml aifitpe
30onapristanentans Wresnifpee ficalloBnidy @t cnikandrap enshedsraddiliamiseyaithitamide, WO
2008/144390RGH G 2008(R008 i hisalutamidgedestralideh ansbangesalips BdidrrMagRUtically

acceptalecsalls. A6da A Harvallves| ANy 8l @Ro¥esaid presenMAMRRA HRLBHRPSER Q! treatment
refers tq any,s animal classified as a mammal, including humans, mice, SCID or nude mice or strains of

mice, domestic and farm 5animals, and zoo, sports, or pet animals, such as sheep, dogs, horses, cats,
cows, etc. Preferably,ifhe fammddereisds S widdaded 2 bindifligaaydeaiidesinare sheshdength, single-
or doublegstrapgiedpoivdeaxuespiides dhat arenshamicall v sYRthe aizads Ry dnpuam meshads (such as

phosphgy g‘ﬁ?‘é‘ﬂmﬂgﬁi%@'B‘?m%H’%Q%Qﬁﬁ%@é%@&@&ﬁﬂﬁ@%gus'ng solid phase techniques such 10as
described in EP 266,032, published 4 May 1988, or via deoxynucleoside H-phosphonate intermediates

as described b?’-‘F‘Yéf@ﬁ%@ gsgie Wﬁml‘%&fﬁ‘i’éﬂs ﬂﬂ&huﬁﬁ‘%@%%‘m? 1986. They are then purified on

polyacrylamide,g@lsting said ﬂﬁﬁﬁg@@@g@%ﬂ&ﬁ@gmennon "humanized" and/or "chimeric"
forms of non-human (e.g. murine) mmuno&lobullns refer to antibodjes which contain specific

15chimeric inufCRBEIRBIHS BmAnFSa BB RS rﬁa}lﬁéﬁfeaﬁe?@& ERGWEy, Fab,

binding of said humanized antibody with said tissue saniple;
whereby the presence of said cancerous cells in said tissue sample is
determined.

In a fifth agpect, there is provided a binding assay to determine the presence of
cells which express CD44 which is specifically recognized by the humanized anttbody as
defned above, comprising:

providing a cell sample;

providing the humanized antibody as defined above;

contacting said humanized antibody with said cell sample; and
determining binding of said humanized antibody with said cell sample;

whereby the presence of cells which express an antigen of CD44 which is
specifically bound by said humanized antibody is determined.
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Fab', F(ab')2 or other antigen-binding subsequences of antibodies) which results in the decrease of a
human anti-mouse antibody (RAMA), human anti-chimeric antibody (HACA) or a human anti-human
antibody (HAVIA) response, compared to the original antibody, and contain the requisite portions (e.g.
CDR(s), antigen binding region(s), variable domain(s).and 20 so on) derived from said non-human
inummoglobulin, necd8satiXts Fepsddbiees ihemgsi .Mf}%\ﬂ?ﬁéyﬁ%ﬁﬁfﬁﬁ’é‘@ﬁﬁﬂﬁﬁ%&&binding
charactefiBeR® wiiehs dre dsimme dis esdamien oturh AsansminaHs hewdiny tor i mssdart,
humanizettantibediesmad dhorvmsdmpigisglobulins (recipient antibody) in which residues from the
complementari ining. redi DRS) cipient antibody are replaced by residues from
the CDRs ZSO%O%ﬁ&rl%r%g%ép%&cﬁg%gonor aﬁ%%}dﬁggg)’such as mouse, rat or rabbit having the desired
specificity, affinity-adio £spdditynimigodmniitsidneedefivetalrengork region (FR) residues of the human

immunoglobulip e feplacert yeoiresnanding Ran tman ER iesifes: Ruthaimere, the humanized
antibod m@(1 comprise resqlzjﬁ(:e W 4)% ag%tésar} 1gglt lerin tpe recCipient antibody nor in the imported
CDR or PREH et S TResE baifications are made to further 30refine and optimize antibody
performance. Iwganeyahdhechemanizedlantibady it som prigdisulsstampédlys all of at least one, and
typicallydwyanviasé@ble domains, in which all or WO 2008/144890PCT/CA2008/000978 substantially all
of the CDR regions correspond to those of a non-human immunoglobulin and all or substantially all of
the FR residues are thossofeathusmntithergrioglotidid donsenslis Begarired arhbodimanized antibody
optimallycfisedviticcemprisarmtdeabimlingr fiogroérrpindncmogtoh shid domstarrcdegithodeln theically that
of a humpgpimmenoegiohutincabiBe-fmrudoided tangibodiesndrsuimivaindglohetins thdlsardich
NoN-iMMLBAGERIdA 188 dFHBPNOPENISA onatyi e’ speeies, Racisinunizationca: piaghieved
through girueiua@iteraliopsdetheaniody A Q¥ HiRd AN FatoMIBLANME RN those skilled in

the art ¢ @&W&W@Qd@ﬂ&éﬂ%@%%%?i%&f@iﬁ%'eim%m§ﬁQgﬁ”tibOdieS is described, for
example, in WO 00/34317 published June 15, 2000. 10An antibody which induces "apoptosis" is one

which induces programmed cell death by any means, illustrated by but not limited to binding of
annexin V. caspase activity, fragmentation of DNA, cell shrinkage, dilation of endoplasmic reticulum,
cell fragmentation, and/or formation of membrane vesicles (called apoptotic bodies). As used herein
"antibody induced cytotoxicity" is understood to mean the 15cytotoxic effect derived from the
hybridoma supernatant or antibody produced by the hybridoma deposited with the ATCC as accession
number PTA-4621, a humanized antibody of the isolated monoclonal antibody produced by the
hybridoma deposited with the ATCC as accession number PTA-4621, a chimeric antibody of the
isolated monoclonal antibody produced by the hybridoma deposited with the ATCC as accession
number PTA-4621, 20antigen binding fragments, or antibody ligands thereof, which effect is not
necessarily related to the degree of binding. Throughout the instant specification, hybrido a cell
lines, as well as the isolated monoclonal antibodies which are produced therefrom, are alternatively
referred to by their internal designation, H460-16-2 (marine), (ch)ARH460-16-2-1gGl,
(ch)ART1460-16-2
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25 (VICOVHO), (hu)AR1-1460-16-2 or Depository Designation, ATCC PTA-4621. As used
herein "antibody-ligand" includes a moiety which exhibits binding specificity for at least one epitope of
the target antigen, and which may be an intact antibody molecule, antibody fragments, and any
molecule having at least an antigen-binding, region or portion thereof (i.e., the yariableggortion of an

antibody molecule), e'b's ah #ditionatakicetiis 3bihoEebRd RSB SHelostd e it Pmolecule, a

bispecifigaaptipasiiRfsinadpratainnaibamy g apehisaliyengines imdanel acula whiehsngeifically
recognizes and binds at least one epitope WO 2008/144890PCT/CA2008/000978 of the antigen
bound by the isolated hbASEIGHAI RAEHSE, HFBE CEEY B I HBTIadAA CEIM iRt ithated as ATCC

PTA-46231ctheud I8 Tdt 63 antiganlicahinrpasizes aotipesinel thedspiated meanegiponal antibody
produced by the hybridoma deposited with the ATCC as accession number PTA-4621, a chimeric

antibody SRR ASHEReS5HbNnal antibody 5 produced by the hybridoma deposited with the ATCC

as accession numberiPiEA=4 68 hand antigsrhind inoiagneiaie. AssusedRetaiBreaancprousdisease
modifying antibodies" (CDMAB) refers to monoclonal antibadies which madify the cancerous disease

process THPSHHR HECHARIPH BeetRiRod shey st entorsr s rettemig ISP eR—n or
proIongia@gg&htajeqﬁlﬂe@%ﬂgﬁpearing individuals, and antibody-ligands thereof. A "CDMAB
related binding agent”, in its broadest sense, is understood to include, but is not limited to, any form of

human or non-humant SR BTBBIR HgdthEHS! i SRS IS RIFIEAcompetitively
bind to a:leashn@CMARIIATR! aRitRR kb6 RMPRItIVEINE Sih isitindehtaoghintinglude any form

of human or non- human rzlgtibodies, anti,bod%/ fragments, antibody ligands, or the like which has

binding SHAGEY WSS s EEMis gt Witope. Tumors to be treated include primary

tumors and metastatig\tulofisstae: WejkasvefFaEts BamaientR efsaliay Kursrs ichsteutiemors that fail
to respond or are resistant tg, 20treatment, with, ¢ ermothera%eut_ic ac%,ent,s alone, antibodies_ alone,
ﬁ‘fﬁg kﬂ{am@

radiatiorf A16FE B Bt MRS RSO BET R BIS LB ACRIPRE SN & HisSSear to be

inhibitedoRyetreatmeatmdthitstel agemntsdput recur up to five years, sometimes up to ten years or longer
after treatment is discQ ting&d. Tumars that can bgétrje téa include tlumors that are nqt vascularized, or
i

not yet 25substantially’V¥EATEH GA W YA TARGHS! PSCAmBIBPBFOOREP fSrs, which
can be goteing Yeteniesh wakidia breast kamkingrmaylunyltareamadealoigitakeaninoma,
pancreatic carcinoma, glioma and lymphoma. Some examples of such tumors include epidermoid
tumors, €848 %EM%P&T%&@?%E%M and neck tumors, colorectal tumors, prostate tumors, breast
tumors, lung tumors, including small cell and non-small cell lung 30tumors, pancreatic tumors, thyroid
tumors, ovarian tumors, and liv&RUdrdpd: SOIRE dxampled HE FIGURES

The patent or application file contains at least one drawing executed in color.
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 demonstrates the effect of H460-16-2 on tumor growth in an
established human breast MDA-MB-468 cancer model. The vertical dashed lines indicate the
period during which the antibody was intraperitoneally administered. Data points represent
the mean +/- SEM.

Figure 2 demonstrates the effect of H460-16-2 on mouse body weight in an
established MDA-MB-468 breast cancer model. Data points represent the mean -+/- SEM.

Figure 3 demonstrates the effect of H460-16-2 on tumor growth in an
established human PC-3 prostate cancer model. The vertical dashed lines indicate the period
during which the antibody was intraperitoneally administered. Data points represent the mean

+/- SEM.
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include Kaposi's sarcoma, CNS neoplasms, neuroblastomas, capillary hemangioblastomas, WO.
2008/144890PCT/CA2008/000978 meningiomas and cerebral metastases, melanoma, gastrointestinal
and renal carvginomasisnd sarcomas, rhabdomyosarcoma, glioblastoma, paaferathsglisbkstoma
multifonne, and leiomyosarcoma. As used herein "antigen-binding region” means a portion
of the molecule 5which recognizes the target antigen. As used herein "competitively inhibits"
means being able to re€ogmizé dmebhitrdies deteffnimantidiie-iewWhichitheabodp stoight antibody

produced el ] li ignate GPIAA621 the Au A-4621 antibody), a
humanizegﬁ%ggy 0 (#:%??sgglgte f%g%c%g%haﬁ agﬁt?%%gv%?oe Srclte§ %é%ﬁ% ﬁ%ﬁ? oma deposited with
the ATCC as 10 accessigwiinibsopsiaterghe sHashivh e ditiB6thl 6f2igldclatetbsnonoclonal antibody
produced y the DyRridama, depasiied WiRang Al %&tﬁé}%ﬁ%ﬁﬁ%?ﬁ@e%gﬁfﬂlﬁié%% antigen binding

fragments, or antibody ligands thereof, Is directed using conventiona procal antibody competition

assay. (Buegvgeradel Siwestiecd dashe DlilouirBictioths peBEndyhnaninkbetintm andeskaydor alpha
fetoproteiqtgyaﬁam%%g%yr%%g%i§wig%tgil&ﬁgg%%%saa%g'ﬁ@aghriﬁn@\/ﬁcta 48, 15). As used herein
is the ig

"target antigen” TA-4621 antigen or portions thereof. As used herein, an

"immunoconjugate" mebBitggdyderarsstirics trepimB S(sah dstiideritbddsChentivallp bedviologically
linked to cyfotawins.iadinacive W&%ﬁﬂ%@@éﬁ%@fﬁ@%@&sﬁ@f%ﬁ&i%sr?a%?é&@ﬁt'ﬁféi%ia%ﬁ’ enzymes,

toxins, anti-tumor drugs or therapeutic agents. The antibody or CDMAB may be linked to the cytotoxin,
radioactivééggﬁm-cytokine, interferon, target or reporter moiety, enzyme, toxin, anti-tumor drug or

theragutic agent at any{agation alongdhs p191e6HIe6e laRgRS I SiRRisedindisdasgst Examples of
immunoconjugates include antibody toxin chemical conjugates and antibody-toxin fusion 25proteins.

RadioactiV&'&g¥Efi@suitable for use as anti-tumor agents are known to those skilled in the art. For

example, 1311 or 211 AtijsnsekepRSAUISRIOPRS Aa A aRbRsh ot e RRtiRoshrssiag capyentional
techniques (e.g. Pedle)é etal., Br. J. Cancer 68, 69-73 (1993)). Alternatively, the anti-tumor agent which

h
is attached tBhESHFIBBRR AR AARN Grhidh Sbeisatare Sodeh et bedr SR M#sR BRI SR ministered

which will ggnuR in its inactive form until it reaches the tumor site where it is converted to its cytotoxin
fool' once the antibody WO 20081144890PCT/CA2&0%000978 complex is administered. In practice,

the ahtibody-enzyme confiate i AUmMASIALEh e LRRILE P8 S4B #the region of

the tissue tgmerisiaieaodine preakugdsotizely. administered to the patient so that conversion to the

cytotoxic drug occurs iré;the reﬂ;) of the ttissue to be trggt%%. Altergag,ve y, the anti-tumor agent
conjugated to the antibdd§is gﬁ%ﬁfﬁ% SR BETRESHEC RICE 0% 195 Tiene aeite %) or tumor
necrosis fdcl)ARIHAA0-16-2-1gG1 on human spleen (white pulp) (A) and cynomolgus monkey spleen

{(white pulp) (B). Staining was observed with both species. Magnification is 40X,

20 | Figure 11. Western blot of 500 micrograms of MDA-MB-231 membrane
proteins probed with different primary antibody solutions. Lanes 1-5 were probed with
biotinylated H460-16-2 mixed with 2 micrograms/ml., 10 micrograms/mlL, 100
micrograms/rﬁi,, 500 miérograms/mL or 1000 micrograms/mL of non-biotinylated H460-16-2
respectively. Lanes 6-10 were probed with biotinylated 1460-16-2 mixed with 2

25  micrograms/ml, 10 micrograms/mL, 100 micrograms/mL, 500 micrograms/mL or 1000
micrograms/mL of non-biotinylated AR37A335.8 respectively. Lanes 11-15 were probed
with biotinylated H460-16-2 mixed with 2 micrograms/ml., 10 micrograms/mL, 100
micrograms/mL, 500 micrograms/mL or 1000 micrograms/mL of non-biotinylated 1B7.11
respectively.

30 Figure 12. Western blot of 500 micrograms of MDA-MB-231 membrane

proteins probed with different primary antibody solutions. Lanes 1-5 were probed with
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(INF-a). The antibody targets the cytokine to the tumor so6 that the cytokine mediates damage to or
destruction of the tumor without affecting other tissues. The cytokine is fused to the antibody at the
DNA level usiog@enyesstional recombinant DNA techniques. Interferons may alsmésmosesl. 10As used
herein, a "fusion protein” means any chimeric protein wherein an antigen binding region is connected
to a biologically active molecule, e.g., toxin, enzyme, fluorescent proteins, luminescent marker,

polypeptideidtinyleied KIRS 7 inia 8ok adiryish dmissestampinlety binprewmrsrid. TH@ invention further
contempla}%elgefrg:é)&% P 135 Bf&%di%ﬂé)’ﬁﬂtm HRovRIch JralRLaRT OF FeROsEH MRRHESiale buked. Target
ir

moieties are membérs of binding pairs. Anti-tumor agents, for example, are conjugated to second

members vfspedivpkird-as arkdtere brobadtal hivtislaied HRE7A83e-8MieA Witling protein is bound.
A common,gxample.af SUERAQINGINERAIT F0BVIHIR ARGRIGHN o0 REeier e /gINkedEDeNt, biotin is

conjugated to the target antigen of the CDMAB of the present invention, and thereby provides a target

for 20an anticreaTemaEane bR TRdRE! KRR HIS YohfGoRaE & akiaiol kst persiaibternatively,
biotin.or a%&ﬁ%ﬁ&ﬂyﬁam@mMﬁk%&ﬁﬁ&ﬁf@ﬁﬁ&ﬂg@&%&hgﬁ1@@%&%@&@&Mesent invention and
(0]

used as a reporter, for example in a diagnostic system where a detectable signal-producing agent is
conjugatedsTagiamserktRYStavfdngT @&ﬁé%ﬁ@ﬁ%ﬁ%&%fﬁ&éﬁé‘ﬁ@@%‘%@m fND and in vitro
for 25diagrg&%,tggt%9_oses. The signal producing agent produces a measurable signal which is
detectable by external means, usually the measurement of electromagnetic radiatior%.8 Fﬁ_)ger:he most

part, the signal producidg&geht-iCHHIEBSAHRE S CEMBA{oHar:, DESRTRLIRGIBSRIDISS Ence,
phosphoreseance FishamismineseRLeifcheRrinesinaioersiyeawhishsahbbyl lightdn the

ultraviolet or visible region, and can be substrates or degradation products 30of enzyme catalyzed
reactions. NEVEBOSPIAUEIOPCT/CA2008/000978 Moreover, included within the scope of the

present invention is userafthe presan QDRARY ploghdriyiaitioiforiavestigatvamnediagnostic
methods, which are well known in the In order to carry out the diagnostic methods as
contemplat¥PAedtiti ?mé’?ﬂléit‘ﬂﬁ? iﬁ%ﬁ%@%ﬁ%{ﬁféffﬁgﬁ i@%{?}%; ic%oﬁ%‘%@%AB of the
present in\@m@m_i&guch kits will b_e useful for identifi'cation of inqlividuals at risk for ce_rtai_n_type of
DiagGetc Assay Kis T 18 EHERE MBI GOt B IS SISt Ickon i the
form of a didgitystispasseylkitrfordde tefrapimimgittie. presence of a tumor. The tumor will generally be
Figure 16. Primers used in the PCR amplification of heavy chain (SEQ ID
NOS: 29-44, respectively, in order of appearance).
Figure 17. Mouse H460-16-2 VH Sequence (SEQ 1D NO: 45).
20 Figure 18. Mouse H460-16-2 VL Sequence (SEQ 1D NO: 46).
Figure 19. Oligonucleotides (SEQ ID NOS: 47-58, respectively, in order of
appearance) used for the generation of chimeric and variant humanized H460-16-2 VH
sequences.
Figure 20. Oligonucleotides (SEQ ID NOS: 59-68, respectively, in order of
25  appearance) used for the generation of chimeric and variant humanized H460-16-2 VL
sequernces.
Figure 21. pANT18 expression vector.
Figure 22, Humanized H460-16-2 VH variants (SEQ ID NOS: 7 and 9,
~ respectively, in order of appearance). CDRs are underlined.
30 Figure 23. Humanized H460-16-2 VL variants (SEQ ID NO: 8), CDRs are

underlined.
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10detected in a patient based on the presence of one or more tumor-specific antigens, e.g. proteins
and/or polynucleotides which encode such proteins in a biological sample, such as blood, sera, urine
and/or tumowbiogsiesisahich samples will have been obtained from the patientathe aratains function
as markers which indicate the presence or absence of a 15particular tumor, for example a colon,
breast, lung or prostate tumor. It is further contemplated that the antigen will have utility for the
detection of other cancé€igus fdnidislimciasidor ichimenlizgd dsticaassdy kitsnts Gidthog- bgénts comprised

of CDMABSs of the present invaention,.or CRIMAB related binding agent ables detection of the level
of antigen that binds to Ell”%lﬁaeﬁti?ﬁnt ebio 6’@%8 éna?r%% E.i%ggygrﬁ%ggégf %ﬁ%uenrlgna{ﬁe probes may be
used to 20/aiétett the)eREHEH KR RIAsmuodn &\l mot (roteRH1408idI0-% edgenndi¢atk/8 lof the presence

or absench g RN LR B iR bG8 s3RkdA AT RIRGSHE, dalait iR ifigen generared

which correlates statistically significant Is of antigen, in relation to that present in normal tissue, so
as to fendElué wesospsition Inf hirfeingldefinitivsnaiggnostic for the presence of a cancerous tumor. It
is contemplated that a plurality of formats will be useful for 25the diagnostic assay of the present

invention, as are known to thoge 0f argingy ki ndhe@rtyior usipgrmding agent to detect
polypeptide markers in a sample. For example, as illustrated in Harlow and Lane, Antibadies: A

Laboratory Manual, Colth 8- ihsrBulorane ety o1 pagse ke feortlirald dsdimion ffighd all

combinatiQRgd RerRewiatigns, cldneRifisatisnmpld)amferamescried diagnostic assay formats. 30The
presence or absence of a cancer in.a patient will typically he determined by (a) contacting a biological

sample obtained from a et vt PN diy 2e(BIORARS S8 AULTSEBE 8581800978
deteqiing isxihigpiainlg-adeveliohhaprplica thatdindstoifc.binsbagagentcandi@hgomparing the
level of polypeptide with a predetermined cut-off value. | In.an jllustrative embodiment, it is
contemplate RS th BBy A ISR RSB iAR BELRerS ot Y HOTRAYBAY:d on a
solid suppeitopbinebiapiodaniiois, Hisghoiaapiicehides, haveiwindsswdidhe sample. The bound
polypeptide may then be detected.using.a detection reagent that contains a reporter group and
specifically BIRTE THEBH A aé?&gﬂ%%%‘%’éﬁfﬁés%ﬁ%?gf lllustrative detection reagents may include
a CDMAB based bindingtagernt: thasspéeiticateiddsatoutid hotipegiidcio maansibtibpdistamedher agent
that specifically binds ta the binding agent, such as an anti-imtnunoglobulin, protein G..10protein A or
oo, PR IoB HSSHARIETR PR e Rr S Lo e A B ivedt in
which a potypaptideititghetadtivithia rdpodarareupfanhstibivedt toabindetanthes mntabiizélchbinding
agent after incybation of.the binding agent with.the.sample. Indicative of the.reactivity. of the sample
it the ImE TS Bkt e A B R Re ne bincing
of the labeledipstigpoyticlentezting: lsiivd iy thEmyent iSeitdbie popphsbonid sitbedeprdtiaiatawsh assays
include Mil Jengtk epeeific Aeigins 198 Portions thereot ggﬁ% ich t indi ent has
binding affi‘;lﬁ%ri}.q} Ql%g‘(llﬁg d#ﬁ%%cﬂ:’ikit%?be pgovide%%jé?g go I sglﬁgg?go@?)\]/%ﬁgﬁlr%%%be in the
form & anynerteltarkatibadoisimsted agdinsry srildnieraninay whiehapiisprolaindditignde attached.

Suitable exgmplgs. MaNyNELAR A eV &R IGOISLARIS A @ PARE) WRSS Olynthesized
uncontaminated by other antibodies. The modifier “monoclonal” indicates the character of the
antibody as being obtained from a substantially homogeneous population of antibodies, and is
not to be construed as requiring production of the antibody by any particular method. For

25 example, the monoclonal antibodies to be used in accordance with the present invention may
be made by the hybridoma (murine or human) method first described by Kohler er al., Nature,
256:495 (1975), or may be made by recombinant DNA methods (see, e.g., U.8. Pat.
No.4,816,567). The “monoclonal antibodies” may also be isolated from phage antibody
libraries using the techniques described in Clackson ef al., Nature, 352:624-628 (1991) and

30 Marks et al., J. Mol. Biol., 222:581-597 (1991), for example.
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20other suitable membrane. Alternatively, the support may be a bead or disc, such as glass,
fiberglass, latex or a plastic material such as polystyrene or polyvinylchloride. The support may also be
a magnetic partiets/orspdiber optic sensor, such as those disclosed, for exarnglgzimstdogPat. No.
5,359,681. It is contemplated that the binding agent will be immobilized on the solid 25support using a
variety of techniques known to thgse of skill in the art, which are am@%/ described in the patent and

scientific literature. The teRPafHEBMEAToRoTRrre PHHIT Ao AR VR A hedwi el dith as
;':ldlforptig%@ﬂﬂi@%ﬁg&l@ﬁ:ﬁi@@%MMgwﬂﬁhﬁmaP@MMﬁ m@@fﬁﬁ%ﬁgﬂﬁsﬁlﬁﬂﬁﬁﬁa@ﬂgﬂ]@e a direct
inkage between the agen fupctigpal groups on t ypport, or may be a linkage by way of a
cross ki AU AT ArPSEh SIDBIEI Gt B o B AR ARG Aiorption to
a well in a snittrediter glate-ohd amierdbiackdslprefedbleh-Adsaipbidiasmarhaiachiavediydgontacting

the binding agent, in a .\ WO 2008/144890PCT/CA2008/Q00978 suitable buffer, with the solid support
for @ Shitadie Ao SIHAE s ESAECPHFG TAPUAR) WRHORGR Do AR TSGRl be within
a range of heivwaeragaetilshour and about 1 day. Covalent attachment of binding agent to a solid
support would ordinarily be 5 accom Iis??ed by first reacting.the support with a bifunctional reagent that
will react with both the SAbpBHSnd YRR AT STBCP CSTER 8 S PR HE L, on the
binding agesiokas extrapidithechihdingage domaiy (& sevdleniy aitdchenktansdppalts, Ming an
cUbport Wi AT A0 i AU M EHoNER B HE A P A iy
ImmuribtechietogyCatalom smat Handbgok, 409100 saidAsi@ysehiBy. variant thirisfulPthrddpiemplated that
the diagnorc,tj[g ﬁsggolg{it a{ISI (t){al[é% 1“the ;gre nof a %%-t%rgibody sandwich assay. This assay may be
performed By firSt contac Ing an antibo y, e.g. the ms?antly disclosed CDMAB that has been
immobilized on a solid Sogpudingomitheamitheanid|bafianvicrblitesplstat vithaine drmiplesasych that

| tid ithin. : "y " _ ’ g o
o romos o R T R S e et o Vel gt

(preferablﬁ@@é@@ﬁ@éﬁﬁb@& tdpalgle, &t bi raé_ih@M: ardifferent gftéi@ﬁ they frsifypdptidyidedtaining a
reporigr gfﬁf&E’=*§u%9f1§s%s”(%&%%ﬁg%%f.,pq§@ﬁtig@;é??g&gﬂtz_ eRalng %%\'ﬂ"%g £Rg.soligh gupport is

then determined using a method appropriate for the Specific reporter gréup. 20in a specific

embodimefeniigicmemplhts comeipond dotths dHiiseehclasiemnbbilitudienatseallgshort.os dasdribed
above, theJ%%L%@@%E}Mﬁ@k%ﬁ%ax%%ﬁﬁéé%ljfﬂ&é’élegﬁ%ﬁ\éiﬂwﬁ Blagkedqvia hemsg gl any suitable

blocking agent known to those of ordinary skill in the art, such as bovine serum albumin or Tween
20TM (SigRiesehaipaeesiabulinggis Wi kP& immobilized antibody would then be incubated with

the sample, and polypepiigfsiweuictRe alltwai-toplnd piberntibpdydhasemplissauidbe diluted

with a suitable diluent, such as phosphate-buffered saline (PBS) prior to incubation. In general, an
approfftiaté"€ditALRAME RAEIREIAGE N tiFREIPHBURPHY S8id el s e SHEEP SR d e8I nbeFiB of time

sufficient tagieiesy the-pigRe deaLf-palypeniiserwtima sarmple obrineshiramaedpdividual with the
P R eacnt ey tbloxicity: FeToebpior bisdie: ambody-depinden cHlmediated cytotoxicity
(ADCC); phagocytosis; down regulation of cell surface receptors (e.g. B cell receptor; BCR),
ete.

25 “Antibody-dependent cell-mediated cytotoxicity” and “ADCC” refer to a cell-
mediated reaction in which nonspecific cytotoxic cells that express Fe receptors (FcRs) {e.g.
Natural Killer (NK} cells, neutrophils, and macrophages) recognize bound antibody on a
target cell and subsequently cause lysis of the target cell. The primary cells for mediating
ADCC, NK cells, express FcyRIII only, whereas monocytes express FeyRI, FeyRIl and

30 FeyRIIL FeR expression on hematopoietic cells is summarized in Table 3 on page 464 of

Ravetch and Kinet, Anmu. Rev. Immunol 9:457-92 (1991). To assess ADCC activity of a
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30level of binding that is at least about 95 percent of that achieved at equilibrium between bound and
unbound polypeptide. Those of ordinary skill in the art will recognize that the time WO
20081144890pP0T8TA28081000978 necessary to achieve equilibrium magchecreadégaetermined by
assaying the level of binding that occurs over a period of time. It is further contemplated that
unbound sample would then be removed by washing the solid support with an appropriate buffer. The
second amibbdylewhiotershiains wiBeebBieragrapuoiow thitdessatedded/1d. . dbtid support.

incubationsa fiesdaiesan ssadent wilt i mmobltiacarantpecc RANRAPAAS.Sqmplex would then be

carried out for an amount of time Sufficient to detect the bound Fo%gggtide. Subsequently, unbound

detection reaigberahidond therpbectesnesisd R bbantbNrsveicH es A Encalbultitsensiételted] using the
reporter groiiR;LRfyMeed LmpgyadHorRRagHRg he-LenaiehoiRuRIsINR GRSy specific to the

10type of reporter group selected, for example for radioactive %rougs, scintillation counting or

autoratiodiziptiicraechad asdhgbAseimed Bpropieate. A oedds PRPDESORERPBE used to detect

dyes, luminescent grougseRpg,fItQreseRNEEaYRS: FIRiNeMRYDe AleaisH Heittavigitreaupled to a
different reporter group (commonly a radioactive or fluoresc roup or an enzyme). Enzyme reporter

t
groups masHigenefanstipasqBreiial bﬁﬁé%&ﬁﬁﬁﬁ%ﬁ%%@tf%@&%ﬂ%& ($patRriPBeriod of

time), follopygeliBy. %ﬁiﬁ%ﬁrﬁﬁ@i&ﬁ&@%%ﬁ&fﬁ%iﬁ%@%@@@EﬁQH@éﬁae‘ﬁpﬁE@'ﬁfbﬁ‘Bdﬁi”ZE‘ the

diagnostic assay kit of the present invention to determine the presence or absence of a cancer, such

as prostat@eapREter ey B M ey rdrT e &Y -tEy Bronfs T Feinigire bsakARsithe solid support

would gengsathy g e ammae it aOsRaliRLGOFreRRRAIS IS dirieiarimingdeubRikyalue. For
example, an illustrative cut-off value for the detection of a cancer may he the average mean signal

obtained WHER tethrmeie e snlisoayrnilophes SHE s ahnesihuhiefents without the cancer. In

general, a sample generatingasSigoabibabis abauRh e standalesadalionsahong Hiedpredetermined
cut-off value would be considered pasitive for t ncer. In an aIterna(rﬁ? embodiment, the 25 cut-off

e.C
value migHfhEfsaomatas Mg BaBr 5&'29&1%?%‘&?\/%‘?‘1&888? W RS MOIRBYEbESackett el
al., Clinicaprpigeniolgyo#: Ranis Senecifor Glibienl MesicinerddéieBmdmandSecd @85, p. 106-7.

(10 Tansiul5} SO el4a DUcAd P60 berse A LpUE a5 or4e i ECP GO LADr possivie
cut-off valupliced ierdiasfibsticrtesp 30y ByRIT e cpurtre thvhide FanyRIBA ot ‘that istilierebepest’yo the
e gﬂﬁé‘S*c%?{rﬁﬁr(gﬁe=z&ﬁ%1%%§“%&@§%§§%‘iﬁ%§ﬁQ&'%(ﬁﬁ%% Aea) Riihe Mostackyrgiggut-off value,
primarily in the cytoplasmic domains thereof. Activating receptor FeyRIIA contains an
immunoreceptor tyrosine-based activation motif (ITAM) in its eytoplasmic domain. Inhibiting
20 receptor FoyRIIB contains an immunoreceptor tyrosine-based inhibition motif (ITIM) in its
cytoplasmic domain. (see review M. in Dagron, Annu. Rev. fmmunol. 15:203-234 (1997)).
FeRs are reviewed in Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991); Capel ¢ al.,
Immunomethods 4:25-34 (1994); and de Haas et al., J. Lab, Clin, Med 126:330-41 (1995).
Other FeRs, including those to be identified in the future, are encompassed by the term “FcR”
25  herein. The term also includes the neonatal receptor, FcRn, which is responsible for the
transfer of maternal IgGs to the fetus (Guyer et al., J. Immunol. 117:587 (1976) and Kim ef
al., Eur. J Immunol. 24:2429 (1994)).
“Complement dependent cytotoxicity” or “CDC” refers to the ability of a
molecule to lyse a target in the presence of complement. The complement activation pathway
30 isinifiated by the binding of the first component of the complement system (Clg) to a

molecule (e.g. an antibody) complexed with a cognate antigen. To assess complement
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WO 2008/144890PCT/CA2008/000978 generating a signal that is higher than the cut-off value
determined by this method may be considered positive. Alternatively, the cut-off value may be shifted
to the left alomztieplegoto minimize the false positive rate, or to the right ptorroikimsze s false
negative rate. In general, a sample generating a signal that is higher than the cut-off value detennined
by this 5method is considered positive for a cancer. It is contemplated that the diagnostic
assay enaibtedabiyrtheGvilisoe, parfosmhedrihedithdraafon Shnbuge/cr stfignesridrifathodierein the

binding a s llized on ane, such as nitrocellulose. In the flow-through test,
2L T TRRBL AR R cme

polypeptides w to the immobilized binding agent as the sample passes through
the 10membrane. A seddadgtabéladabladintde thatien hiidstaitroBinaimg Bgartipgdi/peptide

complex a@g{%&gﬁ%%@!&%ﬂﬁsﬁi&&{a@ hinding.A9sRLHous Jrpuan dhe Bemhrang. The

detection o second binding agent may then be performed as described above. I‘r] the strip test
format; onepesidicifstio sardrpbrasidacanitiefydierdin gabedeisuaiamd il peinthaarstd i nis siition

containing J0g ARl LS SAmAIR THgralERANGR MmN A ALl RIRRIR fRAtaining

second binding agent and to the area of immobilized binding agent. Concentration of the second

binding agesaznissalesthypimaobiczedianmtibobynidictvnpsbsdevnLeznceriabéneration of a
pattern, sugh as.a Wi ALIDe DIRFIRGSIG. AR G0k RE-Faad disually W ilhed aciativeRf@ positive

test. The absence of such a pattérn indicates a negative result. In general, the amount of binding

agent immusigiensdis inErmetipbladonaiuselsatog hsayerraehliel chaingisraisearnmbie satERSwhen the
biologigal amnle.a0pal é_@4&8&'&5;&@%@&[@%&%&%%&w&t&q@fam%gbmzwegsitive signal

in the two-antibody sandwich assay, in the format discussed above. Preferred binding agents for use
in the instaforeli e STBNEEERY. A IRSIRI SRR HsRiBedwhnfidbeishepioyurBmditty fragments
thereof, angyany HMABISIARRIAUNGAGE RSB fereiindasss ipedintiie Bmeunt ohanthady

25immobilized on the membrane will be anY amount effective to produce a dia%?ostic assay, and may

range from!AbBRSEHANE GrainRs doam S AN chag AP BlednyrsUermalee ptabanetia@ormed with a
very small pmauptel bickogical sasepiRabat er al. Asigilionallyf the: G RMAR:Al M presaniryention may

be used in the laboratory for research _due to its ability tg. identify its target antigen..30In order that the
invention h%%ﬁfid%’é%i‘ gLy BT aUNg) Eﬁ?&&%ﬁ%{dﬂ?&%ﬁm ﬁd%r&&%ﬁ)rsﬁ‘& forth. WO
2008/144 830 R aily ARSI A8volved difaeyiiebaidinp variabdioides G RMAR kel CC

PTA-4621 CDMAB, a humanized antibody of the isolated monoclonal antibody produced by the
o HEBUR T G T s BB A L RO 2 R o ARG B e

isolated  cytotoxicity (ADCC).
The term “hypervariable region” when used herein refers to the amino acid

20 residues of an antibody which are responsible for antigen-binding. The hypervariable region
generally comprises amino acid residues from a “complementarity determining region” or
“CDR” (e.g. residues 24-34 (L1), 50-56 (L.2) and 89-97 (1.3) in the light chain variable
domain and 31-35 (H1), 50-65 (+2) and 95-102 (H3) in the heavy chain variable domain;
Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service,

25  National Institutes of Health, Bethesda, Md. (1991)) and/or those residues from a |
“hypervariable loop” (e.g. residues 2632 (L1), 50-52 (1.2) and 91-96 (1.3) in the light chain
variable domain and 26-32 (H1), 53-55 (H2) and 96-101 (H3) in the heavy chain variable
domain; Chothia and Lesk J. Mol. Biol. 196:901-917 (1987)). “Framework Region” or “FR”
residues are those variable domain residues other than the hypervariable region residues as

30 herein defined. Papain digestion of antibodies produces two identical antigen-binding

fragments, called “Fab” fragments, each with a single antigen-binding site, and a residual
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monaclonal antibody produced by the hybridoma deposited with the ATCC as accession 5number
PTA-4621, antigen binding fragments, or antibody ligands thereof) which specifically recognize and
bind the AT@O Ri#s44B2d antigen. The CDMAB of the isolated maametommbamdivesly produced
by the hybridoma deposited with the ATCC as accession number PTA-4621 may be in any form as
long as it has an antigen-binding region which competitively inhibi;;f the immunospecific pinding of the

10 isolate R druensRaMInmB o8 pFseris dbiPHB iR oRERIFe tas¥ i hRPPin g satnsph écititigen. Thus,
any recomhinaphpriainsGs nidsien Mraisinswher siRdbedasinndpaitentunsd iwking second protein
such as a lymphokine or a tumor inhibitory growth factor) having the same binding specificity as the
ATCC PTAM&M antibody fall within the scope of this invention. In one embodiment of the invention,

the CDMAB is the ATCE-PTAidG3hithantiageydy fragmetd wiliehr embadimesimthea@RMAB is an
antigen binding fragment which may be a Fvy molecule (such as a,sin lg—cha'én Fv olecu‘léF), a Fab
molecule, §E PR ARE AR S ERIBYB S TR I TS GRS 1’6’@% i€ ?ﬁ}go(%f%aﬂ teroantibody

or any recgipliipanhmeReLHn havingdhemmioeirbindisg regiontidihe ATCERbA4621i@ntibody. The
CDMAB 20 of the invention is directed to the egito e io &/hich th% ATCth;EA-4621tmonoclonal
antibody i&'aibeHeee hypervariBleSRINNs Hrii YRk I3V BESRSHIREE IS P dRSTho acid
modificatippgiwithin: theinaigtale 05 thad/ie Yrdinee Celtiatiely MsletulepcBhenticakpiadification may

also be possiple. Modificatjon by direct mutation, methads of affinity 25maturation, phage display or
chain shufffREHIAHEHEE! %‘% EiB}Ig?.”ty to &e&#ﬁ?ﬁ;‘%ﬁ Y5 C%Sr%nﬁzer‘ﬁ%n %l[éédg %trn%zllproved by
mutating GeRaneen phedylptanineitlyptophaypéRaadsidgas antkcde ning doigndigentiinding sites
having the desired characteristics (e.g., Yang et at, J. Mol. Bi 1995) 254: 392-403). Qpe way is to
randomize* %Wi%?ﬁf?g}é%%%@é?%%%%ﬁ\e&i8&208 a}:‘eaiial\goe‘geég? t}-ﬁig(ﬁr%g aal)b%lgu %?gznbicr)%?tﬁgr{\%\iise
30identical aatigb firfindingsiesnstitrstts ohftam dundo ofrdntligimiheiacidbibedifeilaedstanparticular
positions. Alternatively, mytations can.bednduced over.atange qf resi _
2008/1448@1%#@?0@%&8@%%%%? e %%ﬁ‘éé?{%ﬁ%?’*ﬂ%&ﬁ%g%ﬁ%? 3?%?%%??(1992) 226:
889-96). IvhnGtivarastern plehptabexdisplainveciohs bemtanting bEbvgoardnighiudhzgwasiable region
genes.can be propagated in mutatar strains of £. cofi (.g; Lowenal; h Biol. ({1996),250:

359- g). ese | %? o %9% mlhetg%{g%%% i;}l a cﬁf?é%%a#\?(g gﬁ#ﬁﬁa%%ﬁ%ﬁ&%%s known to one of skill in
Sthe art. which thnotiseinnanikictor dfche asintpeiffininpios irerattierst s Sfeghduplaset invention is to
carry out chai shyf] SrsAMY Qg chainiate fandemly Raleduith.aitierhgavy or light
chains to %E@gg?gxﬁ%a tiﬁ%@%ﬂv%h h heryaffinit_. The vqr%s CDRs of th%%ntibodies may also be
shuffled witintisecroeipepenivivey OPRhetpmioaibedngs, of antibogelivemsatiisiadtiies would retain
the functiopal pyoperty of the polypeptide, namely, the molecule having such substitutions will still

permit the binding of the polypeptide to the ATCC PTA-4621 antigen or portions thereof.
20 The “hght chains” of antibodies from any vertebrate species can be assigned to

one of two clearly distinet types, called kappa (x) and lambda (i}, based on the amino acid
sequences of their constant domains.

“Single-chain Fv” or “scFv” antibody fragments comprise the Vyyand Vi,
domains of antibody, wherein these domains are present in a single polypeptide chain.

25  Preferably, the Fv polypeptide further comprises a polypeptide linker between the Vyyand Vi
domains which enables the scFv to form the desired structure for antigen binding. Fora
review of scFv see Pliickthun in The Pharmacology of Monoclonal Antibodies, vol. 113,
Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).

The term “diabodies” refers to small antibody fragments with two antigen-

30  Dbinding sites, which fragments comprise a variable heavy domain (V) connected to a

variable light domain (V1) in the same polypeptide chain (Vi-Vy). By using a linker that is
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These amino acid.substitutions include, but are not necessarily limited to, 15amino acid substitutions
known in the art as "conservative". For example, it is a well-established principle of protein
chemistry thabcadamamino acid substitutions, entitled "conservative amiporcitashstispgions,” can
frequently be made in a protein without altering either the conformation or the function of the protein.
Such changes include substituting any of isoleucine (1), valine (V), and_leucine 20(L) for any other of

these hydrdpPSBREt dAHE aREsRERRRn A5 VD RMARI I Re attte Epih dhidearsargfatsifine (Q)

for asparagin@4hNandndiesnysitsasad sekinm{S) Jasitesainetd LRAE WEE HeTSH-EXNBRIsubstitutions
can also be considered conservative, depending on the environment of theréarticular amino acid and

its role in th%tﬂ%rgégeﬁﬁ@ﬁgﬁﬁﬁ?@fpﬁgtﬁ@%mlﬁrg‘féﬁﬁaﬁ’@r[ee%frﬁﬁfjeg%@&] 1% H6d:é%hine (A) can
frequently heonigsehangeable, Racanabaantssanc oplingddd)(Methionine (M), which is relatively
hydrophobic, can frequently be interchanged wijth leucine and isoleucing, and sometimes with valine.

[13 ¥

Lysine 1K) and arginine ( eé?@’?ré&ﬁ}é‘?ﬂiﬁsin?éf@ﬂé{ﬁ]ﬁﬁtatﬁ‘l’@?ﬁ’for@gﬁéﬁ%%\R/Pﬁ?:}ﬂlfﬂéogi@%ﬁ{?ﬁnt feature
of the amingigglidgesidugiisdisschaigsand dhecdiffating ke ohdhasadwadminmactsd segjdues are not
significant. Still. other changes cart be considered "conseyvative” in particular. environments. 30 WO
008/1448 DTRG0 PRI D R AT S BB BE AN MDA-MB-468
Breast Cangetyp@itiies arrangktiiit: toeRd) dsadreviali shiideman siraiied: @s tisaloradbini®.N. 10/603,000)
efficacy against a MDA-MB-231 human breast cancer xenograft model. To ext this 5 finding,
160165 AL UBH A KA Ao B R Bl o eac b ABh BTG 01 ) A SBrence to
Figure 1 afchd, ddariihae diiotddemede bithyoniespeodiécpiicpasidredmpsantéeicwith 5 million human
breast cancer cells (MDA-MB-468).in 1 icroliters, PBS sqlution. injected subcutaneously in the right
flank of each mouse. Th?lrlniésé}l\ig\tl%)(rie ar‘%én%g%gr]%lﬁls 8%@&%@3@@%‘5@%&% 1%%33%%?&%%%&%% 35 after
implantationastremcth&enerageptneof Os/odirg ofvibenmict (Gathethapporimaety&3tnun3, 20

mg/kg of 1-1460-16-2. test tiho r.buffaer. gontro dministered intraperitoneally to each cohort
in a volume gﬁgg%gnm_igﬁﬁ%grﬂrs%ﬁg% (t%ftljtllér‘?r %(‘?r%“tr ‘éi s%géﬁ%%%n%g%t%%ﬁsvgﬁt 1”aL(?ﬁal.’PeerI#[}/t(fleatste(S:ontained
2.7 mM KCfot thavid@iddr @l may indide aCy aesl BOmveN agdHeti pTieisctibady and control

samples W%{Engk%F&ﬁ%@&{?58[&19&*1&8&1%@%%88&3’;@%&8{ %%%%égyvaeﬁ JHEQL 59%%“ Was

15measured approximately every 3-10 day with calipers. The treatmient was completed after 8 doses
of antibody cBibtsinee ifhessbp e anhvoristwitec s tirobt anthiel savieotimentwyitl mo beasmtement. All

animals wers: g0 A ARE IR Kuafobiy AUCRIBRSALING aNEAl the f&ﬁ%&%es%y had reached

endpoint. H460-16-2 significantly inb{ibited tumor growth in thé MDA-MB-468 in vivo 20 established
model of human breast cAR@8HeIS . Fraghbiads With AR SRty 460 baptieduitenthe growth of

MDA-M B-%&@m%ﬂ%ﬁ% SREIRER 30 RRR G BB RS ADRMRARL HheBHTTe! leafed group, as

determined on day 79, 26 days after last dose of antibody (Figure 1). Tumor growth inhibition was

calculafbd BY<EBRRECHG ESRtfA9eRh B YEIaHIe foctsrpinesiagribonatiust rbgstibrdn5There
were no obviosig liRiabBIgNSIM40xIGHY thraugpestihaistybinBoM44 as opposed to other

receptors, and does not include incidental binding such as non-specific Fe contact, or binding

to post-translationai modifications common to other antigens and may be one which does not

significantly cross-react with other proteins. Methods, for the detection of an antibody that
25  binds an antigen of interest, are well known in the art and can include but are not limited to

assays such as FACS, cell ELISA and Western blot.

As used herein, the expressions “cell”, “cell line”, and “cell culture” are used
interchangeably, and all such designations include progeny. It is also understood that all
progeny may not be precisely identical in DNA content, due to deliberate or inadvertent

30 mutations. Mutant progeny that have the same function or biological activity as screened for
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weight measured at weekly-intervals was a surrogate for well-being and failure to thrive. The mean
body weight increased in all groups over the duration of the study (Figure 2). The mean weight gain
between dayw8z@sddage79 was 1.82 g (7.2 percent) in the control group eri@a3@gu@Lgpercent) in
the H460-16-2-treated group. There was no significant difference between 30the groups during the

treatment period. WO 2008/144890PCT/CA2Q08/00097 In summary, H460-16-2 was
well-tolerat&4® %a%gwﬁpegﬂﬂﬁf?ﬁﬂﬁ%@%lmsm -&Mﬁﬁeﬁmwﬁéﬁ FeAbGRak model.
EXAMPLE 2elipwitipdsamontesgetiment with human PC-3 Prostate Cancer Cells 511460-16-2 has

previously demonstrated (as disclosed in,S.N. 10/81Q,165) efficacy against a PC-3 human prostate
cancer xenograft model i @3Wﬂaﬂﬁﬂ%ﬂﬂgth§%ﬁ%%ﬂ% Fgg%ﬁ%t%rﬁ%@§B}MW% itfe if

efficacy coylsttmdenmansisateq whiheabsertjecofsdouge A0 1R fvamigstiesh plibnedpeadlifferent
mouse strain xenograft model.Wjth referepce to Figyres 3 and 4, 8 to,10 week old male athymic nude
ice whre TOAMGE TS AR B A AT (HE S T r D Ers P
solution injelitetistdpcutdineabely troietsightdlarkisbekehmiausén Whermike diwiddganaemly divided into
2 treatment ?égu ngflrgeo' O%gﬁ%anfq&? gn%%r}t%l er}ewhr%nt e ayerage mouse tumor volume reached
approximatBly ‘95 mim3° 20 mg/Kg o HAB0-16-2 test antibody oF butter contrar wis adiiristered
intraperitonéaliydts eachcohpridiz@ vl vmeek30Blamicialidéssrdéter 15dilution from the stock

concentration with a diuggt inat contained 21 MM, 1O KHPRO, 137 MM Nach. and 20 mM
Na2141304. The antibody an(f%on%rofssamp es were then adminis erec}t{%ree imes per week for

aroundi3 weetditivo mongrovath thed ssrpasile dhevetyrized bydays guitiedalgbiegsr Whetréatment was
completed ' . | f the animals were recarded at the same time as
tumor mea?{m%%}&%.gf\ﬁ%%ﬁgﬂgzg ’&%@rg‘%yﬁ#\qa{%{e gé%%r%?r?én %é%g&%%ngl%}%g hes at e 8Hd of the
study once #héychlerteasHpaedpoiptignancies. NEGO pb6liouig nificerty of ilchedaeandngndwth in the
PC-3in viv ﬁl%ﬁﬂ ' . r tment. wi 2 ' 1460-16-2
reduced thég grow?#§(g‘a§é%}§ %ija rtnég)ér's ﬁ}}%?ﬂ% @%ﬁ%ﬁég%gﬁzu %gégé%%%@r%%%%%%m%y%%ﬁer
treated 25ghstpcasdensrhiined i Hag ranaa gulpsemesitgsteafsbedtnantbd dguamigusedLimfumor

growth AR a3, CAlRIPALHHANAGE e R (Rl VIREEY BINME deLBaine,qatrol and

treatment groups. _There were no obvious clinical signs of toxicity throughout the study. Body
weight mealisteding SR RstER sROGFasPANSTRRbig St 9en: Bliohlssipmaserigrlratsahvatiae 30 mean

body weightineseased inlosaias:Qustdne diuationntine study (Sighie:ddy Themeanweight gain
between dage?oxﬁagtdaﬁga%c?e%, \évnad?}gg Ya? o(rl sfgigee rc:%?ggolzgg,hsfﬂ(i:\?aggga%ziogaec?ggms; 8k6idne or renal
> y
cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal carcinoma,

20 penile carcinoma, as well as head and neck cancer.

A “chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkylating agents such as thiotepa and
cyclosphosphamide (CYTOXAN™Y; alkyl sulfonates such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and uredopa;

25  cthylenimines and methylamelamines including altretamine, triethylenemelamine,
tricthylenephosphoramide, triethylenethiophosphoramide and trimethylolomelamine; nitrogen
mustards such as chlorambueil, chlornaphazine, cholophosphamide, estramustine, ifosfamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin,
phenesterine, prednimustine, trofosfamide, uracil mustard: nitrosureas such as carmustine,

30 chlorozotocin, foternustine, lomustine, nimustine, ranimustine; antibiotics such as

aclacinomysins, actinomycin, authramycin, azaserine, bleomycins, cactinomycin,
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WO 2008/144890PCT/CA2008/000978 g (15.1 percent) in the 1-1460-16-2-treated group. There was
no significant difference between the groups during the treatment period. In summary, H460-16-2 was
well-toleratesl@nabsag4amibody alone, significantly inhibited the tumor growtitioAthisshwamaan prostate
cancer xenograft model. 5 EXAMPLE 3 In vivo Tumor Experiment with human MDA-MB-231 Breast
Cancer Cells H460-16-2 has previously demonstrated (as disclosed in S.N. 10/603,000) efficacy
against a MaishviR 231 tushambreasnoancaraxanogirai Hodel oy detctacieeffective dose levels,
(ChARFIAG0: KO ZrloB s iesied alvarious doseainan. cgiahlished 10.MBAIMBRR, fyman breast
cancer xenogra%umoélé “{With Tetérence to |guresog and gf 0 10 week old tehiale SCID mice were
implanted wighabicmllioarbel sy dneastooseoey, oati piDalidiRi3DeMan0GmiciokiwesiRBS solution
injected subcutaneg é%i igh gﬁ fe se,. T Te g ' gbinto 5
treatment dar%%%s %cfuﬁ’ V\E 1165:1]}1 %ﬁ%gééél;%ag g}ﬁlb@g%atﬁg%%%’&g ur?nuéH ?ﬁ%@é@%ﬁ%&% ({e}%% 1% nun3. On
day 115aftemuirnsidintatiomins2CiksRinrr0Rhisikanbf fuityrlirg 60ch 8smedGtictese amdibody or buffer

control wasadpisierestinaaeianealicin saseahar@oline 6LIA0 wisrgliers after dilution

from the stoc;k concentration wit at containe A mM KCI, 1_mM KH P_O4f 1:_%7 mM NacCl
and 20 inMuNugtHRO PRtscandbed yunhd cOnderbamn flescrarsothenadhignigwnsditieenatiings per

week for araund; weeks, Tumarataioas MeasHIRdexen Al dayswith 20calinges. The treatment

was compléted after 10 doses of antibody. Body weights of the animals were fecorded at the same

time as tuntifameasidiamdatipdiienansdiebineuiozridacas ddrivylierot Achyuidaliisiaatthe end of
the stygly opceifignbRdd saehRNARAIMano!, mepit AR TL468:1G:2-19E i Aamenstipted

dose-dependent inhibition and regression of tumor growth in the MDA-MB-23 1 in vivo established

model of h@mieSrielinkeaniteaug (iopmestdisseroperigirgsuchirglindieasitient period between

day 11 anda@@glaf't@né%ﬁi%ﬂ&fﬂﬁiﬂi&é%ﬁ%&‘i&@%&%ﬁﬂ&%ﬂﬁ? Apfibitian slierdasing. Treatment
with ARIUS antibody (cthR 460-16-2-1gG | at doses of 20, 10, 2 or 0.2 mg/%epluced the growth of

MDA-MB-2Bi4fiifrurs M traic:als plaainc e sofdngefirgry o cherniting: coimpared o the
buffer-treatggbgiouRe A8 dGIeNMINE hiaatctay SRxarsasnalian 1 ast dasmormlantibegy. (Figure 5). WO
2008/144890PCT/CA20081000978 . . There were no obvious clinical signs of toxicity throughout
the stidly. BHEHRTENE meRElBe iRERS PRERMIE frabsputrobse Rt ivaP hthy b fittire to
thrive. The mappbeRy-eightdagrease Ik @l aiaups\elhedupatine plthenstudydkigwe 6). The
mean Weightgﬁtain between day 0 a,ng dz%/r,Sg as.2.33 g (11.9 percent).in the control group and 2.44 5
g (12.8 peré&%) TFHYNE 6 per cHAHY B PO RN AN B g B BERRY) in the
H460-16-2kieaieah@iny attdbeesd! 200kRial; anchBranagy kg yespeeiwtinokitere masary; significant

difference bc?%%ep 2&;'&1%%58&%%%%5&%&?&@2?3@ SQJIR&?{Q?T AXOL®, Bristol-Myers Squibb

20 Oncology, Princeton, N.J.) and docetaxel (TAXOTERE®, Aventis, Rhone-Poulenc Rorer,
Antony, France); chlorambucil; gemcitabine; 6-thioguanine; mercaptopurine; inethotrexate;
platinum analogs such as cisplatin and carboplatin; vinblastine; platinum, etoposide (VP-16);
ifosfamide; mitomycin C; mitoxantrone; vincristine; vinorelbine; navelbine; novantrone;
teniposide; daunomycin; aminopterin; xeloda; ibandronate; CPT-11; topoisomerase inhibitor

25 RFS 2000; diflworomethylornithine (DMFO); retinoic acid; esperamicins; capecitabine; and
pharmaceutically acceptable salts, acids or derivatives of any of the above. Also inctuded in
this definition are anti-hormonal agents that act to regulate or inhibit hormone action on
tumnors such as anti-estrogens including for example tamoxifen, raloxifene, aromatase
inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018,

30 onapristone, and toremifene (Fareston); and anti-androgens such as flutamide, nilutamide,
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fn summary, (ch)ARH460-16-2-1gGl was well-tolerated and significantly inhibited tumor growth and
produced regression of tumor size in this human breast 10 adertocarcinoma xenograft model in
dose-dependantarsarzaggoat all tested doses. EXAMPLE 4 Human Colon Trgmarakisswecstaining IHC
studies on human colon tumor tissues were conducted to further evaluate  the binding of H460-16-2
to human cancers. IHC optimizatiop studies were perform 'r*[.l 15order. btlo termlgle the conditions for

further exPAHERHCRIFUFHYOF- P4 EOSEE: BRERTEOIS A, 40

TR ST S per¥ormed using a
human, colemufrardissyerMicrapskay (Imgenex San Dlego CA) Tissue sections were deparaffinized

by drying in an oven at R8C for Four and de ng in xyl s for 4 minutes each
in Coplin jars. FoIIowmg?ﬁ%‘HH?é Wgﬁ’é’ﬁeg serlesl% érra f)l%ét?{lanoef \(/:\%Ss tggfﬁoao percent to 75
percent) thgageahio havéiie leshydsadeids Swibes: mink shﬂeswmmnmfmsecﬂmmmchfamte buffer at
pH 6 (Dako,.Toronto, Ontario) then microwaved th| h dium, and Iow POwver ttings for 5 minutes
each and ﬁﬂ’éﬂ?fiﬁnfi‘ﬂ%@%’dﬁ)ﬁ S BESH ?d%‘lscwer(glt 8 néi?ge g ’perc%nt% iydrogen peroxide
solution foPﬁmeh:\I&eﬂ;e\Amhmdl\lemﬁB&mhme tlmes for 5 mlnutes each dried and incubated with

Universal blocking 253QJ aront for t 10O fpmperature. H460-16-2,
anti-human muscle actin ( one aqj‘l bm%(fano or Eotypégcontrol antibody (directed

towards A@p@r@ﬂm&m@w@wﬁﬁemmwwem@nmv&bwﬁqmwaméhp@emmr inducible in
li k T | lcO..T
mammaliagissyss, 090 IR, QR HASied it angSlin iy palegyToronto

Ontario) tis Ing Coh icrograms/In y except 30for anti-actin WhICh
was dIlutedstd@cﬁbn&m@fé%ﬁrﬂﬁ?ﬂﬂdbﬁﬁhﬁbﬁl@d&fdﬁ8.3heuwatdmﬁm@i@maﬂd@hﬁ?ﬁﬁlhuﬁﬁd|f|ed

chamber. The sldes.vera nenWASNER NI PP SHmen b WO 300SH4ASR0RCTC/AR008I00097

minutes eac rrInmrnunoreactlwty he primary anitibodies was detected/visualized with
conjugatedtsegonidad amidpdiedasidugplied (Dalco Envision System, Toronto, Ontario) for 30

minuites at room tempertyce, aONing s Sie e Sl welh psed ik RRGcimes for 5

minutes each and a color reaction was developed by ad % DAB (3,3'-diaminobenzidine

Stetrahydréetmsrnd@oDAKeET deen B IO eheidtes @E@é@ﬂﬁ%ﬁfv&h FRRtIRGPEISEdase
staining for 00,00 H&ﬁﬁxﬁb%@@&ﬂlm%@oﬁ\éﬁﬁ@ﬂm@& slideseindanwatesisrmiratedihe

chromogenic reaction. Following counterstaining with Meyer's
Fab', F(ab"); or other antlgen—bmdmg subsequences of antibodies) which results in the

decrease of a human anti-mouse antibody (HAMA), human anti-chimeric antibody (HACA)
or 2 human anti-human antibody (HAHA) response, compared to the original antibody, and
contain the requisite portions (e.g. CDR(s), antigen binding region(s), variable domain(s) and
20 5o on) derived from said non-human immunoglobulin, necessary to reproduce the desired
effect, while simultaneously retaining binding characteristics which are comparable to said
non-human immunoglobulin. For the most part, humanized antibodies are human
immunoglobulins (recipient antibody) in which residues from the complementarity
determining regions (CDRs) of the recipient antibody are replaced by residues from the CDRs
25 of a non-human species {donor antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and capacity. In some instances, I'v framework region (FR) residues of the
buman immunoglobulin are replaced by corresponding non-human FR residues. Furthermore,
the humanized antibody may comprise residues which are found neither in the recipient
antibody nor in the imported CDR or FR sequences. These modifications are made to further
30 refine and optimize antibody performance. In general, the humanized antibody will comprise

substantially all of at least one, and typically two, variable domains, in which all or
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Hematoxylin (Sigma Diagnostics, Oakville, ON), the slides were dehydrated with graded ethanols (75
percent to 100 percent) and cleared with xylene. Using mounting media (Dako 10Faramount, Toronto,
Ontario) thevslidessiessscoverslipped. Slides were microscopically examimea/asimgsanodxiovert 200
(Ziess Canada, Toronto, ON) and digital images were acquired and stored using Northern Eclipse
Imaging Software (Mississauga, ON). Results were rcad, scored and interpreted by a histopathologist.
Figure 7 presetarsiallsuat olhye SiiReregivnit s ofd4a8 6L i6tostaihmppofmmanayrefighelmbmandlon tumor

toeuies. FIATGEBRIEACAPEPRICRI LU Ifsled LRBIAIR AR A0

H460-16-2 was specific for tumor cells and stroma fibroblasts (Figure 8). Cellular localization was
mostly mensigtgneud b Husyas e prcbabrbizmdiysiTheifaantigeideasb sinioaiee s sanged from <10

percent 10 aQneEAlNSAYAG helBingenaus Gy nG: o PR ANARINIR BAIiGe!s. The relation of

the antibody binding to tumors' stages 2 (Am.erlcan.Joint Committee on Cancer, AJCC staging) could
not be assessed propertPduBiraiadd epRadiet i EBERBslobM b Ay BERSsENnor stages,

being 0/0, 1,9{2Q (RGREFEEND; LA 2R (REREISE M- AR AR RERAR IR SIA0RR Juth WA,

respectively. Anti- actin, as the positive antibody control, showed the expected positive binding to

muscular tidégratonyt e adydnk CoMBrersiey hdyraave Binumtg batrskddtd dnidsises. 25As a
result of itschinglinghincselomaareriME s b espaeutinhenafib b hidf 162 capdae gxtended to the

treatment of colon cancer. EXAMPLE 5 Normal Human & Cynomolgus Monkey Cross Reactivity IHC

studies weFSEBAaURFIADMIAH drerblshed 1488421 6%9%ntigen on the 30normal tissues of cynomolgus

monkey. Antibody titration, @xaBEMMeHEHRMEISANAUEERskWItR WECVRRMBHAS GIIHARQRE/000978
antibody (ch)ARH460-16-2-1gGl (FITC Iatgg{led by L,ifeSp%n, Seattle, WA, USA) and an_isotype control

antibody (SIGHRD YA By LE e Hebntronimiiesda prading ol roners Yortsriatic iat would
result in migipakackaretint Anckmarimakdatdetion fesigiahshor eEimizatieon Sariabaiutans were

Formalin- 1 PR e AP eI G ERE Aoy (ChJARHA460-16.2.1601 and the
isotype control antibody Aeus:ti$ectas thalodnaiduaatibadiesidne’ secahdanpaniibedy thas an
consiktd GREIRE BT CEH B BHDALS RSB ATaP ESH S LGB SR Eanace wih DAB
as the 10 chybrivbgeniapbithdvashLibe ATCAradueeBibiowmical 67R4-dehosituhheinedativeodeontrol
absance of N ACLBAE H B esod HesgLtsr o g SRR Ttk IE G aiga
camera coaptesstonaniiten Misrd 62 bpecimage susitiedlyseichonsoluarkeaptcediwithibadsife Span
proprietary IMaging APRATIHE IR RIAMLEIHIRPEMID A LEIER number PTA-4621,
20  antigen binding 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 monoclonal antibodies which are produced therefrom, are alternatively referred to By
their internal designation, [1460-16-2 (murine), (ch)ARH460-16-2-1gG1, (ch)ARH460-16-2
25 (VKOVHO), (hu)ARH460-16-2 or Depository Designation, ATCC PTA-4621.
As used herein "antibody-ligand” includes a moiety which exhibits binding
specificity for at least one epitope of the target antigen, and which may be an intact antibody
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

30 molecule, Fab' molecule, F(ab').sub.2 molecule, a bispecific antibody, a fusion protein, or any

genetically engineered molecule which specifically recognizes and binds at least one epitope
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15 DMLA microscope. Images were stored as TIFF files with Adobe Photoshop. - Antibody
(ch)ARH460-16-2-1gGI showed strong staining of positive human control tissues at 2.5
microgramsiazasthisigther background at higher concentrations of antibedy/(Bhergfone;sa
concentration of 2.5 micrograms/mL was used for further immunohistochemistry studies. As well,

formalin fixed, paraffin.embedded tissues showed 20le ckgroun ini n
sections; t@%&&%&?&@ﬁ%ﬁéﬁﬁé@%ﬁ%&‘ for ?E%ﬁzleﬁﬁ%@tﬁﬁ%@ﬁ%@ﬁ%ﬁ%@#ﬁ ?ﬁg%ﬁpgtimization
study on adigifiede0 usnhBe OIisBmped, (e HEh4 Whs-pidsentigehbthtammarincdrd Pragiaes bamples of
formalin-fixed tissues, althqugh.human skin : itiv ' imate skin tissues.
Expandedlfél?é%n él%%?lrlﬁaﬁtﬁ?ﬁa%%ﬁ%@%ﬁéﬁ%@ﬁ%@%& ood,qk?g?ea%é?n?ggrfo%, brain, colon,
eye, heartakidswyy ivehduP§Askeldtal chinsale aotihely pdites ssplatsdmasieenaliaatizodrd thyroid)
formalin fixed paraffin b ed ti [ : zﬂﬂﬂ&b . } ithin the human
I'sl rgﬁ&e&%&%?g@%%agf g%ﬁg%ﬂg&%ﬁqﬂg 9191‘%@ eS8 Q-prA-4621WID

samples, (% onstrated faint to moderate cytoplasmic or membrane staining
in the followitigeodlingipesrageumephils, subsets 30 of macrophages and lymphocytes, the myeloid

series in the bone marrqw ets of ALals, ypedl masyies,qpigRIE) keratipocytes and
skin appendages. Whitcg“ %‘ﬁ%ﬁ?gﬁgs %%008/124890Pﬁ'l[}/%JAZOOWOO(%?S w%?g‘ also faintly

positive. Fainbonkehebanstbiding whachsaedifh the sropgamdighasearisesdaagnameetidnd one sample
each of tesfis and oS RN PIRSILMLIOHSL A8 DY RES AL IRIUR RIS NRORIVR alngluding the

erythroid series and megalcaryocytes, neurons and glia, colonic epithelium, smooth muscle,
endoiifeliumi i dndiddspls apcepitndyiigasgn g Sheart, liver, ovary, pancreas, skeletal

muscle, lymphocytes angd-@ngiReliwm;ed iheisniegnsand thysridddkhseclge isehdeaeentiel antibody
was negative in all human tissues tested. Within the monkey tissyes, there was a higher level

of nuclear HaivigaEivaa: FaHydiesaay mpiheats thantiumresHiied ity Moderate
cytoplasmig.Siaiging Was.alsaLhasryethiniReuiaphilsmpehsetsybine won fastbsetIniaslonic

epithelial cells, subsets of 10lymphocytes and macrophages, occasional collecting ducts, multiple cell
types in th&¥RFARPAMRF eye, and spermatocytes. Nuclear staining was seen in most cell types that were

also pasitive for cytoplagigoaipéing Tinedfollowing-asldypasrliewad foueleAhatainingimthe absence
of cytoplasmic or membrane staining: glia, meningeal cells, cardiac. myocytes, subsets gf.cells in renal
glo%erﬂli ah‘&’@h%ﬂ%ﬁﬂ@saﬁﬁaogﬁc%{ggﬂfféﬂaﬁtg%ﬁﬁéﬁﬁﬁﬂ?slg?gé%?%zvf)gpé{ﬁﬁﬁse |ﬂlmuégn%1ﬁ umocytes,
and islets gblaneatarCIRAR Grhigatypeopentrol in cynomolgus monkey tissues showed faint nuclear
staining in neurons, and_faint cytoglasmic stail %1 in neuroendocrine cells of the colon aripl white

b i i

n . C
matter tracts. w ‘é‘ﬁ‘-"éaﬁ?p rfﬁegmﬁﬁie”’sﬁal nﬁlgﬁ”etriﬁéugsé Ween %Sé% %\I/flzéué%oe%iéig,‘?ﬁe Increased

nuclear staisirgtoftheeysoidigusiyonkely satudicsnwas Bviddittacessmdeveralregiitypts,
20inclyding neor oS SRIHAS MYRRASS: S80s BN FRLIRII AN RIRAUG Ry Y
combinations thereof. Refractory tumors also encompass tumors that appear to be inhibited
by treaiment with such agents but recur up to five years, sometimes up to ten years or longer
after treatment is discontinued.
Tumors that can be treated include tumors that are not vascularized, or not yet
25  substantially vascularized, as well as vascularized tumors. Examples of solid tumors, which
can be accordingly treated, include breast carcinoma, lung carcinoma, colorectal carcinoma,
pancreatic carcinoma, glioma and lymphoma. Some examples of such tumors include
epidermoid tumors, squamouns tumors, such as head and neck tumors, colorectal tumors,
prostate tumors, breast tumors, lung tumors, including small cell and non-small cell lung
30  tumors, pancreatic tumors, thyroid tumors, ovarian tumors, and liver tumors. Other examples

include Kaposi’s sarcoma, CNS neoplasms, neuroblastomas, capillary hemangioblastomas,
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cytoplasmic or membrane staining, the following differences were observed: slightly increased.staining
was seen in cynomolgus monkey colonic epithelial cells, neurons, oocytes and follicular epithelium of
the ovary, andspeimatseytes. The human bone marrow myeloid precurs@STWesERO0RIPOSItive than
the early precursors seen in the cynomolgus monkey 25samples. Other tissues, including peripheral
blood samples, lung, skeletal muscle, pancreas, skin, spleen, and thyroid showed similar staining
between the cynomolgus monkey and human samples. To address the nuclear staining
observed imeungopfahed seting, msiaekisty Tiebgeuntsestpigaio ipl sns omicd paissgewsfioden sections

were useds%&ma&@am%a@m[%m&%%%%%y %ﬁ%_ﬁ‘?%%ﬁiiﬁﬁrﬂ{e, and

(ch)ARH460_—16-2-igGI concentrations of 2.5, 1.25, 0.6, 0 15, 0.08, and 0.04 micrograms/mL to
deteimine IHE®HESFRFAON that WO 2008/144890PCT/CA2008/000978 would retain primary signal

yet reduce the background,in SRURgEN,ARELEINASEIVEASPURR ARG 1RAISE SMalLARdhgnuClear

stainir;g that was present in some formalin-fixed tissues. The slides at that concentration were then
compared YRR IdSSTHE ForRiARA-fixed tissues of the same organs in these two species. 5At a

concentration of 1.5 mickQgiRmeimRl NielpafisiaIDINgiWas ﬂ@ﬁ&%@iﬁé’%ﬁ%?@&éﬁj%’%&he human
and primate_forrnalin-fixed tissue samples, and within frozen samples, nuclear staining was largely

absent, strBig SeigHRLERESHRONEIRR e Aptarting HEPRAssrdvarditvithrohbaliemr&dtiieties was

artifactual gedgedametovtpiooyera fixatorcartifestsén conchéainna Chimearic ARy of
(ch)ARH460-16-2-1gG | cross reacts with 10 cynomalgus maonkey notmat tissues. EXAMPLE 6 Cross

Competitiof Al MORAH ARihersRadigedive tid By bispeiirk otiHhe A 16 Gand
AR37AB35:8:(35islislaned IT 540621 14641 3) a0 Gy ¢MPRLILOMEexpatmPHsyeye 15 carried out

by Western blot to g)et‘ rmine if H460-16-2 %RB?AC’;?.B recognize similar or distinct epitopes of
Chaa, FvdRINEFE A BE AASANHE 58 0555 9 @HFESHAB BHBDEF Sloh oA subjected to
SDS-PAGRuth@ebhrinpefitygirgsonditiobsiydiggnpsepatative walteandisdhatapaoned the entire
length of each of t %t“]i% rcent polyacr Iamitzrs1 els. The roteins\g[rrom %e els.were transferred to
PVDF mort ZRE APLBE o ROLNS ACA: HHODR e OISR et bISEEETM e Borcent ki
milk in TBShigmapipied nateiyishofinsahibdCetp@ichtatiney pipttaine. ahi eambvitir pnesduare washed
twice I\/glth ﬁpﬂgé«ﬁﬁt&%% 1@5805 %I'EST and were placeq in a Western .multlscre_en apparat_us creating
twenty separate channels in whi¢h different probing solutions were applied. Previously, biotinylated
H460-16-2 and AR37A33518didutvaelippeparadenSinghE ALK NIASIPECQSalid RiyastoBiotinylation Kit
25(Pierce, [Rockford, IL). Primary antibody solutions were prepared by mixing biotinylated
As used herein, an "immunoconjugate" means any molecule or CDMADB such
as an antibody chemically or biologically linked to cytotoxins, radioactive agents, cytokines,
20 interferons, target or reporter moieties, enzymes, toxins, anti-tumor drugs or therapeutic

agents. The antibody or CDMAB may be linked to the cytotoxin, radioactive agent, cytokine,

interferon, target or reporter moiety, enzyme, toxin, anti-tumor drug or therapeutic agent at

any location along the molecule so long as it is able to bind its target. Examples of

immunoconjugates include antibody toxin chemical conjugates and antibody-toxin fusion

25  proteins.
Radioactive agents suitable for use as anti-tumor agents are known to those

skilled in the art. For example, 1311 or 211At is used. These isotopes are attached to the

antibody using conventional techniques (e.g. Pedley ef al., Br. J. Cancer 68, 69-73 (1993)).

Alternatively, the anti-tumor agent which is attached to the antibody is an enzyme which

30 activates a prodrug. A prodrug may be administered which will remain in ifs inactive form

until it reaches the tumor site where it is converted to its cytotoxin form once the antibody
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H460-16-2 or biotinylated AR37A335.8 with varying concentrations of non-biotinylated antibodies.
Specifically, solutions were prepared containing 1 microgram/mL of biotinylated H460-16-2 in 3
percent skirWaitkoritFBSIT plus 2 micrograms/mL, 10 micrograms/mL, 100¢hicraxramsiTi_, 500
micrograrns/mL or 1000 micrograms/mL of non-biotinylated antibody. 30 The non-biotinylated

antibodies /s er -16-2, 8.and control WO ., . .

2058/1;48%%5¥T g%@&%%@é?%?ﬁé@% ‘ﬁg%@%?é%?yp S ameaieisadministered B & hurified
in-house). alistibardcbistidimgldcalizsoyiberralonh bittingiatad WREARS3 T Bavperdrpraptirad with the
same conceatrations listed %ﬁ&&%&%ﬂ;{%ﬁf&%@&ﬁ&@%l@%@%@%fg%g,bﬁ%%ﬂé'&g%&?z%s g and

control antibody 8B1B.1 (isotpye control, anti-bluetongue virus murin purified in- 5house).
The primar§isshtitio by testedo s iwrapd iebubhgeatingsprsseatshajveetsbio the anghnbyanes for 2 hours at

room teMpeAtYIL. QR & 59%&%&!&&t9rab§?qﬂt&'ﬂa@@£hm§4g%§nﬁ9& Hé&%%iw{ﬁetlﬁagguor 10 minutes

ona rockir:% Elatfoim. Secondary solution of 0.01 microgram$/mL peroxidase conjugated streptavidin

(Jackson | SlesbarkboYE suarsvBe sRiakacito3hsdvarttsekimt ibiticiiokBe odhiglespigliendito each
channel ondig MRMRKAIF RS MR RRAGR WRIGHRCHRG!BL:R SeeRD I BRIWIAR QK Lgpour at room

temperature on a rocking platform. Each channel was washed 3 times'with TBST for 10 minutes on a
rocking plaffBiRpdyiié wel Widng PERTBUEEROIT e i SEYdetschpprinesu ntmteipreubared with
an enhancegkghgmilkyninescence detection solution (GE Healthcare, Life Sciences formerly

15Amersham Biosciences, Piscataway, NJ) according to manufacturer's directions. The membranes
were ten exposed to filfgdETERFRdusion protfeipy msansaan ghimaifonioisin raberensithe antibody

competitionenpaTimas: ragmﬁmg&hh&t&%@@%é@@aﬂ@a%twa%@é@ﬂ'&t&y,iEHHH{E%H%XH@D mixed with
nonbiotinylagted 11460-16-2 aii concentrations of 100 micrograms/mL and greater (100X excess;

20Figure 11 UBERETA PISHES1 By RATTEHRBIERG Sriaininasdi diasy REIEW (A4 2 Ripletely
inhibited wheporixethiatitonprabintinysated AR37A335.8 at concentrations of 10 micrograms/int and

greater (10X excess; Figure 12, I?an%ﬁ lanes 26@%% T%&W%%%‘ biotinylated H460-16-2 was not
inhibited in any of the safSIEY G HBCTFEesRIpEsS Beayreesghey e pdadrkichanes
11-15)&nd thecbimdingoéhiatieytated 2HAR 37AZ3 B iuas aed inkibiteabiaraadbaidihg samples
containing 19G2b isotype control antibody (Figure 12, Panel C, lanes 11-15), This indjcates that the
inhibition O%%Jlngoé)é‘égrrf\f‘/sé? %?ﬁ}awlei) %ﬁﬁ?%f’&?%%%%e&%%gﬁ%geﬁ TPHETSBHIS EVi’ﬁlﬁ'i-"i?iotinylated
antibody walseckiy thrthved e ipatienvbtantigentiyadingdsite proictiné bonabiotinylaiedaatibesy, not by
nonspecific jpteractions.of excess antibody alone, The hinding of biotinylated. AR37A335.8 was
G S e R R B AR S
microgramghstaeset anidggrarcBoo X BitaBsy Hiyupes ) Paretish, lankbdeby; godithe bingingoef WO
g A0 RS RS IR SR R AER iR B2 RMRIP LR igifed vhen mixed with

Alternatively, biotin or another such moiety is linked to the target antigen of the CDMAB of

the present invention and used as a reporter, for example in a diagnostic system where a

detectable signal-producing agent is conjugated to avidin or streptavidin.

Detectable signal-producing agents are useful in vivo and in vitro for
25  diagnostic purposes. The signal producing agent produces a measurable signal which is

detectable by external means, usually the measurement of electromagnetic radiation. For the

most part, the signal producing agent is an enzyme or chromophore, or emits light by

fluorescence, phosphorescence or chemiluminescence. Chromophores include dyes which

absorb light in the ultraviolet or visible region, and can be substrates or degradation products

30 of envyme catalyzed reactions.
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AR37A335.8 at all concentrations tested (Figure 11, Panel B, lanes 6-10). These results indicate that
the binding off-1460-16-2 prevents the binding of AR37A335.8 and vice versa. Overall, the results of
the competitiah Aestgeacblots suggest that the epitopes of the CD44 5 meletulsAlvateasersecognized
by 11460-16-2 and AR37A335.8 are either identical or spatially very close to each other, such that
binding of one antibody can completely block the binding of the other antibody. EXAMPLE 7
Determination of the bintfifgeise bitadRaHg i gaepe et B preeam dnsmmdion) afmitf BtAR37A335.8

to recombipaREG RIMAICR4ALWAS Hetsuinad by gdiAacs HIRSMRAJ ERARRCHIRE Rk well
Recombinant human CD44/Fc (R&D Systems, Minneapolis, MN, USA) was immobilized using a

standard am@%&fﬁﬁﬁ&ﬂfb%@&ﬁ%?q&%%MWS@W%&S(%éWWQQE%&Q}ePiscataway,

NJ USA formenly igiaea) masiagivaieby e g ohofch@dnlOpNerabitarmebreded: mbdisierof 0.4 M
EDCand 0.1 M NH%&flow r%gg 10 microliters/minut )%}hfg rhCD44 was injected at a concentration of
: v 5

20 mictogralS/Kits Rt Rs s hiveBhrahrR ot ¥ {5 AP EpBrBRRRER SHOPRU. Finally,

119 microldetscahd &vdd-ethrsalanemnie.ICION ol 8. bivasinigaiesn oMy dheushifaneidaddock any
unoccupied activated sites on the sensor chip surface. Varying concentrations of AR37A335.8

antibody wBieg20imje ctedy Régeneration of the sensor chip surface for subsequent injections was
accomplished by injectign.of 10 rnM Glycine-HC 3%9&7 econds at a flow rate of 50
microliters/minute. Antitc)iééslézé) I\lcl%veer?gl%%%godu?ﬁhrzﬁnlr}%%%u fer ?ﬁ%@ﬁ%@ 1&‘f:cqlfggl?ﬁi%eré?r5’iscataway,
NJ USA forhediaBiasiorayandisérialbicmpeciegitat poseantretionsmandingtitam 016 4tabal b, and the
surfagg wa generat hetyeen each cycle. Asa control, egch 25antibody concentration was also
e o B B D e B T R R RO e, Using
Biacore 1100 &l aadion Bbmneretidessidweh dnckidietichpaligis weshpegivaledopi¢hsxdbbained
sensogramadizing A RS kb ARAHIANFaodel e AR AR 21 sRegiAaR gopRtant were

used to calcul‘até the’ 1CD of the antibodiés. The experiments were condu etlzlnusmg a Blacore 1100
system (GP44&sdthcare, Piscataway, 30 NJ USA formerly Biacore). The results of this experiment

vielded a KD of 0.09425 i RR AR KA & drigture Il HheRs SRuliRlngieate ARAIATIS 8 has a
KID in the sub- WO 20081144890PCT1CA20081000978 nanomolar range and that the affinity of

AR37335MackighBiaadoraiesiniisseles. bryete iuaemx aesietc ompetolisThshessociation constants
(Ka) and digsqciafpi¢ matantitd) warealsatanrsies: (ighied 3 omSAMRER S RRASPhO-RTK

(Receptor Tyrosine Kinase) Proteome Profiler Blots
Incluston in the diagnostic assay kits of binding agents comprised of CDMABs of the present

invention, or CDMAB related binding agents, enables detection of the level of antigen that
binds to the agent in the bioiogical sample. Polynucleotide primers and probes may be used to

20 detect the level of mRNA encoding a tumor protein, which is also indicative of the presence
or absence of a cancer. In order for the binding assay to be diagnostic, data will have been
generated which correlates statistically significant levels of antigen, in relation to that present
in normal tissue, so as to render the recognition of binding definitively diagnostic for the
presence of a cancerous tumor. It is contemplated that a plurality of formats will be useful for

25  the diagnostic assay of the present invention, as are known to those of ordinary skill in the art,
for using a binding agent to detect polypeptide markers in a sample. For example, as
illustrated in Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory, 1988. Further contemplated are any and all combinations, permutations or
maodifications of the afore-described diagnostic assay formats.

30 The presence or absence of a cancer in a patient will typically be determined

by (a) contacting a biological sample obtained from a patient with a binding agent; (b)
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To identify intracellular signaling pathways affected by chimeric (ch)ARH460- 16-2-1gG1 treatment,
lysates from cells treated with (ch)ARH460-16-2-1gG1 were screened using a proteome profiler human
phospho-RWoamtivedgarrray (ARY001, R&D Systems Inc., Minneapolis, WiX)CAGdeammmsnt and
preparation of cells Previous work (as disclosed in S.N. 11/364,013) demonstrated in vivo

efficacy of H460-16-2- in,a preast cancer xenagraft. model using MDA-MB-231 breast
cancer cellé%g%ééiv%ﬁ %ﬁqgg\fgfn (l:%gnﬂ%}ﬁle%lbrﬂ%sﬁﬂ%ﬁ? gﬁﬁclfg(r%?%géi er%%%el.n%\ca o%i%rg(};k,é creening for
activation sbinpraoed| thaisigrdlpnymoleduieithuas plettonited asingfthdDA- 15MB-231 cell line.

VDA MB-231 cells were ieiafeRraanika0Re estind i NRsAia iR v aipd sl BS) and

then starved in serum and supplement-deficient media for overnight at 37C. After this,

(ch)ARH4 6616 2 43B1ABPaeerbigehnasyesny BrpekHingd 96 2 (Sigrippidriehistie andgeny¢20
microgsamg(mbWRsRAdeshiohR Selltians alloweg o ?ﬂadgg%a%wf dAhdfmGlls were then

stimulated by adding fetal bovine serum 20(FBS), L-glutamine and s (j"%gﬁm pyravate to the cells to give
a final condiSHFEIoIF BP0 plersenTrR et thabreaiins g ReraTa areimprdmessitabdindsgyibeate. The

cells were Blﬁ&ﬁ% ARl ffeand dhe.ael &%&R%W@éd%&&k@%ﬁg i pégpgiipulation.

Lysates were collected by washing thé cells twice with PBS and harvesting in NP-40 lysis buffer (20
mM Tris-HESH bisling ageniHivt sperificabinibids (A the arbEiptigcsian, 2HhMEDPhet 48091 25sodium

orthovanadgie gl reIBoARS{MhARRRHHY B &8, MICHOAAMSHImhRHRE RN A, RESEERNP-40 (Igepal(r)
CA-630, Sigma-Aldrich, St. Louis, MI)). The cells were resuspended by pipetting, tran_sferred toalb
mL miofulfetiibé &ha lfikadby et aebrtinehin itesnicpapiaistie srrpshthrgeayat

14000xg fomfy®dniniies, andihe sWesRaamn wasHansiRiedinAsisanuhe (Rsaleinsomasytration
was determjned by tﬂ%)é'cinc 0ninic a%%% 30(BCA) pratein assay (Pierce, Rockford, IL). WO
20081144895 EFROAZSEBO08 A5, RIBHEEHRB 2 e BHuberiesnayth the samppls-human

phospho-RIWdientikaditar rescwas siee Radpdtyi BR-MBr2@ k2l bivgaic s aee ording.ia dhgprotocol
described by the manufacturer (Third Revisian, November 2005, R&P Systems antibody array

AR 001). BTy OB H SRR TR BT 7 S o B By g in 1.5
mL oflarrayagpiffed iitiPlrboigp8akd7 TorRE&DVEiRiems antibo thehrayuA RY 9B dairkheiion a rocking
platform shaker. For each treatment, 150 mjcrograms ftrotal rotein was diluted with array buffer 1 to
a total vquPrI{((z:'%?)l]Il i%%.%ﬁgﬁgeﬁ?gﬁgg a(llc(?teqé 81 (%nﬁr%%eﬁe I[FB'\f/ﬁE’rg M¥anes and incubated at
4C overnight on a rockinbhplditfgmnstghiievil Broreneinbratieawslidt berpurashédh ShtimiesiiniOlIX wash

buffer (diluiggin PHed ditgd WIS i # ax2i05n Tt 12 BRI R &R cin may be
attached. Suitable examples may include a test well in a microtiter plate or a nitrocellulose or
20 other suitable membrane. Alternatively, the support may be a bead or disc, such as glass,
fiberglass, latex or a plastic material such as polystyrene or polyvinylchloride. The support
may also be a magnetic particle or a fiber optic sensor, such as those disclosed, for example,
in U.S. Pat. No. 5,359,681.
It is contemplated that the binding agent will be immobilized on the solid
25 support using a variety of techniques known to those of skill in the art, which are amply
described in the patent and scientific literature. The term "immobilization" refers to both
noncovalent association, such as adsori)tion, and covalent attachment, which, in the context of
the present invention, may be a direct linkage between the agent and functional groups on the
support, or may be a linkage by way of a cross-linking agent. In a preferred, albeit non-
30 limiting embodiment, immobilization by adsorption to a well in a microtiter plate or to a

membrane is preferable. Adsorption may be achieved by contacting the binding agent, in a
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Systems antibody array ARY001)) and incubated for 2 hours with 1 5 mL of anti-phosphotyrosine-HRP
detection antibody cocktail (Part no. 841403: R&D Systems antibody array ARY001) diluted in IX array
buffer 2 (5Xvadragodufier@, Part no. 895478: R&D Systems antibody array&RyADRS6MIEaNEembranes
were washed 3 times in IX wash buffer and 15exposed to ECL plus Western detection reagents (GE
Healthcare, Life Sciences, Piscataway, NJ) for developing. Membranes were exposed to

chemilumiseisgdeabfiffar(atictke GBibwPranive pantabisioped _Qf@iﬁyaﬁleﬁaﬁﬁﬁé@i@aﬁplfocessor.
Phospho-R, 8;8&&%%'%ﬁ%&ﬁé@ﬁ%@%ﬁ%%@'@%ﬁﬂ&ﬂ"i‘%ﬁ?aﬁh‘&” on a

0 RTK arfaY, . . |
transmission-mode scanner and analyzing thé array image file using Image J analysis software (Image
J 1.37v, N##purdd2e each RTK, the average pixel density for corresponding duplicate spots was

calculated and subtracted, from DackarRMNG SIRAR 45ie 08 RbiR] depsivriiidranaigaen the
membrane. The average normalized pixel density of ché@RlMGO- -2-1gG1 -treated samples was

divided by tecampdickgd brofirhncesdngtas damar Bty e dinnbrersrmdhalgutil st sdivies for
each corregpanding:RRRSIRRKAIEIR SRF0SLLR Abiaiai3tlieahialativeushaner Rading Aement

reduction of phospho-protein signal was determined by subtracting the ratio of relative change from 1

and multipkfag st the bindingpacht sums i SAVHRBLH RBRIER 1 HpDRILL BAYRY tdppropriate
(ch)ARH46Q511 & 19G his Shpwerso figitee L b epnaasesiwitbriae bIResan ik Th) AR KiAHErd 6-2-1gG 1

treatment induced a reduction in the phosphorylation of the RTK tyrosine kinase with immunoglobulin-
30like and EHFRREESHAFE £EYe BB ORMa R EE BRTESH g bi§&her with Tie-2 form the
recer;;gr formnaiRpad ; 'gﬁ@gg/g%méa@{@ﬁam ngm;@teh, mm@mﬁﬁlsd Bindinr? of r\]/VOI f
2008/144890PCT/CA2008/000978 angiopoietins to their receptor induces phosphorylation of Tie-1
and Tie-2 and the initiati]&:ﬁgF%Wgﬁﬁ%R&ngmém&@g@éﬁcg%%mfﬁ'm @fﬁﬁﬁéﬁ%@fg-z-lgGl can
reduce the phospheddatinmatd eskyipinssiivaylatigrbbyaaiinabd fypplemanis suggisidhat
(ch)ARH460-16-2:19G1 cap bloc h factor induction of cellular differentiation and Stumor
orotrossioftinfik A LCTTEH SoAGlb SR M RSEAES MO H FoNRREY. ESEARERE o
Humanizati@e wéil b4 66kikeeRier plate, wikk donshinsial dAHsghnigepsdaerether fhenredplising methods
well known in the art.and, as appropriate, supplier instructions for use of enzymes used in these
metho{‘| s. 1 g{%‘%la%egdqia (%?a (?rgrg%le%@a%dgnmgg é% '(;Qaﬁsc?}gléf()f Be %?/vi.s fhét remr%% ﬁ%%%g%xtracted from
the hybridomebbibged fedypeptifs-asiiigdy Potypik oSy dtertito 0t geRNpedstablotiorekindPromega

follows, ol T A e R R RS0 P
microliter 15Nddgd Oha agtqprined deteodon(Eagsrs the) renmkiBSHmindohtte solidisamefiecthvater (Promega
Corp., Madjgpn., b GOhINGABMOPIAN: R, 7:0 JUCIRURIR ALMRNA was mixed with
20 In a specific embodiment, it 1s contemplated that once the antibody is
immobilized on the support as described above, the remaining protein binding sites on the
support will be blocked, via the use of any suitable blocking agent known to those of ordinary
skill in the art, such as bovine serum albumin or Tween 20™ (Sigma Chemical Co., St. Louis,
Mo.). The immobilized antibody would then be incubated with the sample, and polypeptide
25  would be allowed to bind to the antibody. The sample could be diluted with a suitable diluent,
such as phosphate-buffered saline (PBS) prior to 'anubétion. In general, an appropriate
contact time (i.e., incubation time) would be selected to correspond to a period of time
sufficient to detect the presence of polypeptide within a sample obtained from an individual
with the specifically selected tumor. Preferably, the contact time is sufficient to achieve a
30 level of binding that is at least about 95 percent of that achieved at equilibrium between

bound and unbound polypeptide. Those of ordinary skill in the art will récognize that the time
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1.0 microliter of 20 pmol/ microliter MulgG EI V(-3' primer 0L042 (Figure 15) and 5.5 microliters
nuclease free water (Promega Corp., Madison, WI). For the gamma heavy chain, 5 microliters of
MRNA was wixausaitksd00 microliter of 20 pmol/ microliter MulgGVH-3' 2@griraar@k02@{§igure 16)
and 5.5 microliters nuclease free water (Promega Corp., Madison, WI). All three reaction mixes were

placed In the Rie-hesterRlock of e MEHDALGYIeH SElali0G I/ AAVINER IERSR Misipghilled on ice

for 5 minutes Betore a ing to'each microliters ImPromll 5x feactio er (Promega Corp.,
Madison, Wi® oOcBrsniesolitpesdINGsSimeibonuclease inhibitor (Promega Corp., Madison, WI), 2.0

microlters 25 1M MOCH3 2eiptomeay oty e AicTalien 10-mM AT mi

(Invitrogen, Paisley, U 1.0 microliter Improm |l reverse transcriptase (Promega Corp., Madison,

WI). The resastiog thicedidveipint niidtan apprepiitediifieratlive Teroshanfitedvheterd pliNE ansferred to
a pre-heat A%&PEE);%&%%&@&%%%J%ée@wm%ﬁa%&me theiRYRrser i wetRIss s uR heat

inactivated Dy inc hg at 70C in a PCR block for fifteen minutes. 30Heavy and light chain

sequencesMitetbedmmibdirebttprrraty remeda campler ARkt dhon be s st eyh B RAtRg 37.5
microliters JOxExpand KGR AubennQ 203114430 P Sl -4rR8/ AR (Rachen Mapaheim,

Germany), 7.5 microliters10 mM dNTP mix (Invitrogen, Paisley, UK) and 3.75 microliters Hi-fl Expand
DNA poIyn‘i‘@‘d@éhmé’éﬁ@‘ﬁ%&ﬁrﬂﬂéihﬂ“@é@ﬁ‘%%ﬂt@%ﬁ?ﬁomfgpﬂI‘i@ KdueingdhqePiiier. This master

mix was digpRpseth iR ihodeicpabies ainuatsdntoSripinwalled R deastinnsibies anee. Into six of
these tubes was added 2.5 microliters of 5SMulgVH-3' reverse transcription reaction mix and 1.0

microifler JFPRAIAPRHITHEPPRIRTECEGo IO 1S AMBAFE SR RiGHYE T8YBS SAIHLTALLY FEHREREAd primer

pool constifpmigieepaRatterERVEE tohaes Wasnosleds? Seaiesaliiars b iidainmt b3 uedarse
transcripton reaction and, 1.0 microliter of ight chain S'Egrim ools LA to, LG %:di%u.re 15). .Into the final

tube was el 9B HHERIRSED LR, RV THOrTERS 8 Rt B HAL B SR 0 e SiRer of 10
lambda lightehRineH et ediihd fdReaatinosiyeraiplaced: i theohlaghafithe thermal cycler and
heated to 95C for, inutes. The polymerase chain reaction (PCR) reactjon w erformed for 40
Cyclos of ORI 5 BEE G B SR GRS B o4 SE S FIRA) TR procucts
were IeatqgenermE fiarSspoinfitgs:rand fhenchetd atvdCoyapralificatipiv pradustsnalgse olothed into
pGEM-T eas vector&?igg the 15 pGEM-T easy Vector System | (Promega Corp., Madison, WI) kit

and sequeﬁ%é;g.orfﬂ%) restltant VH and VL sequences are shown in Figures 17 and 18 respectively.

For generation of a chiniericdantibadyzeht iggonste neswet e GinplifecibinR@fRousindetbmpréimers

0L437 and QL438 (Figure, 19); these w re i%g to.en |(§gr&§1 Y Q{Il&élt qu%gl incllll restriction
enzyme sittegﬁglrﬁ%e%ﬁgé%n% S%‘ﬁéAO?%r%ag%ee’gﬁfgﬁe c(?ﬁ)ol\lﬁfiL 5%:‘?0%(%5 gslgntemp ate. Inté)H a 0.5 triL PCR
tube was atigieties gnivrolitereheXE kpandte ORsplifferpRad oveuldgamt@inempared)tola0 microliter 10

MM dRTP s (VORI ERISISY, Hé@et%ﬁé&%!élsmil@riﬁa?%9&:%{?1@ hmieRile e Ofdprimer
0L438, 1.0 microliter template DNA and 0.5 microliters Hi-fi Expand DNA polymerase (Roche,

Mannheim ya&upivamip detectisnmicshnses mayibadees fregagafasan signal obtained when the
immobilized antibody is incubated with samples from patients without the cancer. In general,

a sample generating a signal that is about three standard deviations above the predetermined
cut-off value would be considered positive for the cancer. In an alternate embodiment, the

25  cut-off value might be determined by using a Receiver Operator Curve, according to the
method of Sackett et al., Clinical Epidemiology. A Basic Science for Clinical Medicine, Little
Brown and Co., 1985, p. 106-7. In such an embodiment, the cut-off value could be
determined from a plot of pairs of true posttive rates (i.e., sensitivity) and false positive rates
(100 percent-specificity) that correspond to each possible cut-off value for the diagnostic test

30  result. The cut-off value on the plot that is the closest to the upper left-hand comer (i.e., the

value that encloses the largest area) is the most accurate cut-off value, and a sample
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- 25VL regions were amplified in a similar method using the oligonucleotides 0L439 and 0L090 (Figure
20) to engineer in BssH11 and Baml41 restriction enzyme sites. Reactions were placed in the block of
the thermal eyeensndsaeated to 95C for 2 minutes. The polymerase chaingeacioms(FaR) reaction
was performed for 30 cycles of 94C for 30  seconds, 55C for 1 minute and 72C for 30 seconds.
Finally the PCR products were heated at 30 72C for 5 minutes, and then held at 4C. VIl and VL region
PCR produgtseraérg thegnelchads Weha0b8 141898 TIGARSS 81000 P7Slistoathoderyibeal vector

PANTIS (F Ufe%ZT%édaFJ*f&vM'x%tl&vﬂigegg]%éﬁmlfﬁambmy%@ LRARAGHMEW tof: along RENEAS IS @

ONSJE !
pAT153-base(§ asmid containing a an Ig heavy and light chain expression cassette and a dhfr
selection géneimihézi8wizlehaivibasseiteosdn Sist B derhagmEredbn SRR Ve dristdAt region gene

driven by the \CMYie, prameterwith Asounslieam Mman.'ae RrlyA (seiotedhlaht shain cassette

is comprised of the genomic human kappa constant region driven by the hCMVie promoter with a
downsfreamighe ehemnsplshed pegfivre OIcGHIABCSTtes between a human Ig leader sequence and the

constant regions allow thenserianiattheNarolis FRoiRRA8peR AN LB As0AAMAINS a hamster
dhfi- gene 10 driven by the SV40 promoter with a downstream SV40 polyA region Humanized

V region gearelunstbinsitberaciioa ubnyaherisindest faaes. vdoraHhsRindingetepiates for PCR using
long overlagping,pliganiclertidesie, IniradicReunaReids Iﬁ@@d@@%@g@@@t&y&w@ﬁde@nd VL

sequences. Oligonucleotides used for generation of variant humanized VU and VL sequences are

shown in THAIRE ths saaPioYadse v aRmebititid Sinding sesmstiferrpisdersrdbianatiif into the

expresgion yestaaRAN TS ninRIsa s sRER:fEdRetY HRBZRAN Y AdH Mz varRNpapiRishown in
Figures 22 and 23 respectively. _ . The resulting chimeric %&)ARH460-16-2 (VKOVI-I0), and

humanized SBRHEET A8 RRIRSIPGREYEBERRE iR Sesans B ingrepE B e Brgugfs Bs 95 By e ctSporation
and 20 selegigdinnmesia:(iigbaalieastn MM mathiheq b paiidenaiichNe:ayTbvbibdlavitiogen, Paisley,

UK) plus 5 percent dialysed FBS f%}?ﬁ;{r@No. 6400-044 | vti)tro en, Paisley, UK), PL%Iine Si rar?, Poole,
UK) and PetiBIffy AR VRGO BRI IR R PRRE S48 iﬁfé% tHHhRe ﬁ‘&g“ﬁgﬁ idine.
Colonies waie sslietisddmasenthicyeiplof TiknampgGniaateiatbiy the mediuneadmehasured by the
human_gel /kag a c?gture S%%l%gﬁisgrig%% tba%lé’%' tﬁgSgleg}%%I%o{)qpigﬁtg\{greﬂeé algded and
antibohsles Wet l[i)p‘i?rl? fed trorn cen ettt pernatants 613‘/ broten A atfini y cﬁlrc%*n %og‘raphy usingal
mL HiTrap MalSsieohsuRbecaiumd (B tdealthicarde Arveodhaumo bl K)dbHotandy theinatasitecturers
recommended conditions. The purified antibodies were filter sterilised before storing.(in PBS p1-17.4)
A T (S L R S S R s
using purifieehfvmmanlyg @ilikappdi¢8iyenet ool vkt abhstabrtard s fismehupsisrh B6ivastbplates (Nalge
hum, Heref%%at%)ré(gar@[ﬁ%%ﬁgm 'HE NG gpﬂﬁlﬂﬂﬁéaa%ent immobilized on the membrane is
20  selected to generate a visually discernible pattern when the biological sample contains a level

of polypeptide that would be sufficient to generate a positive signal in the two-antibody

sandwich assay, in the format discussed above. Preferred binding agents for use in the instant

diagnostic assay are the instantly disclosed antibodies, antigen-binding fragments thereof, and

any CDMARB related binding agents as herein described. The amount of antibody

25  immobilized on the membrane will be any amount effective to zﬁroduce a diagnostic assay,
and may range from about 25 nanograms to about 1 microgram. Typically such tests may be
performed with a very small amount of biological sample.
Additionally, the CDMARB of the present invention may be used in the
laboratory for research due to its ability to identify its target antigen.

30 In order that the invention herein described may be more fully understood, the

following description is set forth.
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WO 2008/144890PCT/CA2008/000978 IgG Fe-specific antibody (16260 Sigma, Poole, UK) diluted at
1:1500 in IX PBS (pll 7.4) at 37C for 1 hour. Plates were washed three times in PBS plus 0.05 percent
Tween 20 beform@ddiusgisamples and standards, diluted in 2 percent BSAPB& Rbat@samvere incubated
at room temperature for 1 hour before washing three times in PBS/Tween and adding 100
5microliters/well of detecting antibody goat anti-human kappa light chain peroxidase conjugate (A7164

Sigma, Poole, UK) diIut«ﬁ I :][160((3)1(1)t ggVZe §g§§ngg/¥%%€\§zaﬁ\r]§éx§é ltgs Xﬁ{&;g%%%é%«i ea%gs%%temperature

for 1 hour before washing %ile times Wi nd anti &pPD
substrate (BigrszRiooighadi i Threi adsted masabrealopétiadythe darkdiby Simibteliefore being

stopped byd@%%@@@@% BEAMI G 08 A5 AU PRI VRIS N RehInia ARMBRX il jRlgie. geader

(Dynex Technologies, Worthing, UK) at 490 rum The chimeric (ch)ARH460-16-2 (VKOVHO),
and humarniregsandsnabriboplied ersrbnddybrdome deppubakedicha pdiftionsessaspiosing H460-16-2

mousesantigad. ot Movkiivihe cro biotiowlafiondit (Si ‘ Bigtinylated
mousgjH460-16?I?J%§;¥l%t§m?§ﬁﬁg%%%%ﬁf ﬁ%%r%n C&% (R‘&%s 3?911‘5% %ﬁ‘ﬁ%ﬁ% K) in 15

the presenteesiyanihbeshbenrbiondld-¢6Aisaiggtantibody. Recombinant human CD44 was
immobilised onto IMnNUMeSQHHRE Wk MIFIEIRIRISR INBIYGIBHG é?@rf@é@ﬂ%yqﬁ@l%ﬁdoma

micrograms/mL in 0.05 M Carbonate buffer pH9.0 (Sigma, Poole, UK) at +4C overnight. Biotinylated
mouse 1145006808 Riflbehhas Al ateerHod DURRSFIgrAmeZh manbsibay Fitm agladidmes of

competing @RtiRodY; 8 ORI RERASIRRE iwﬁmﬁﬁ%@%ﬁiﬁ@@ﬁe@@Amko%ge@%éim{g%me washed
three times in PBS plus 0.05 percent Tween 20. 100 microliters of the antibody mixes were transferred

into tH welfeBtetheeedareb REhrraigcth iy e Run Al § G rbdrmaehip ditrstaiiesivur. The

plate was washethyaeehhounshiniinated nasise fdearlenewiasideiestod oy asldiigea with a
strepavidin-HRP, conj le, UK) (diluted at,1:500) and TMB substrate (Sigma, Poole,

éugate (Sigma, Pool at, .

UK). The aSSa RIS GEVBRLEH i 95 RE-0k TR BRI RO Besbre Bt atdppag by t&%ddition of 3
M HC1. Theisdsgy petwas: themnmaad ina MRX hGiddplate waadenypexoTesknglegipg, Worthing,
UK) at absorbance 450 run. Absorbance was plotted. agains st antib oncentration to give
the chart shown in Figwjélﬁﬂ(.3 ?’ﬁ%@ﬁﬁﬁ@%ﬁi‘%ﬁﬁ?ﬂtﬂgﬁ%%& éofﬁgﬁ@%ﬁérzﬁwo humanized
variarits wengibhdyvn to be equivalent to the mouse 11460-16-2 antibody in competing with biotinylated
30H460-16-2 antibody for binding.to recombjpa 4. WO 200 / A4 90PCT/CA2008/000978
EXAMPLE 10 Detormin ot e iRt ?Htgs’a%ﬁlcn%?%%md?iﬁ%ﬁ %‘E)‘ff’é‘-’??‘é%a’?ﬁ‘&f&é‘?[%i" 68%%6-2
variants to bh@@ﬂmme}lﬂﬁrﬁ&img affining b ¢haBoF &&aﬁle@mi@)gRFhfbaﬁelﬁsﬂwarM thalachle,a
5(hU)ARH41ﬁ(%5%§'&M%&ﬁQt WBs §x%?%8ﬁ‘re&%g%%%%%&g%%%&%%%é FReglive dizsaciaton

constants subsequent to binding to recombin ecombinant human
CD44/Fc (R&Br&Ysharing Mirmdmpotisning ©Sm) vakeimhisbizddigdihgntitedyaitiaciviide coupling

proceghire. Jg:SHa ol EMa SRR AR AERIcA P BIBTAaNY W MR EHY, Biacore)

was activated by injection of 104 10microliters of a 1:1 mixture of 0.4 M EDC and 0.1 M NHS (flow rate
10 microlitdps}ifigigte). The rhCD44 was injected at a concentration of 20 micrograms/mL (diluted in 10

mM sodium acetate pH §5) (DA ARRBITRISHHIIBRHoFINAIY <11 DisrRliiars of 1.0 M

ethanolamine-HO pH 8.5 was injected over the surface to block any undccupied activated sites on the
sensor chif QAU dbhisitrlone & - rwdoce 6o vativprpiosdrs.d-bemical
modification may also be possible. Modification by direct mutation, methods of affinity
25  maturation, phage display or chain shuffling may also be possible.
Affinity and specificity can be modified or improved by mutating CDR and/or
phenylalanine tryptophan (FW) residues and screening for antigen binding sites having the
desired characteristics (e.g., Yang et al., J. Mol. Biol., (1995) 254: 392-403). One way is to
randomize individual residues or combinations of residues so that in a population of otherwise

30  identical antigen binding sites, subsets of from two to twenty amino acids are found at

particular positions. Alternatively, mutations can be induced over a range of residues by error
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15variant 1 or (hu)ARH460-16-2 variant 2 were injected. Regeneration of the sensor chip surface for
subsequent injections was accomplished by injection of 10 mM Glycine-HCI 2.0 for 70 seconds at a
flow rate of B@rmiesaktses/minute. Antibodies were diluted in running buffer{HBS:2&R#) @& Healthcare,
Piscataway, NJ USA formerly Biacore) and serially injected at concentrations ranging from 0.67 to 667

nM, and the sur was regenerated, 20betwe cycle. ntral h antibody
concentrafo |§’§%ﬁ§§é§'@%}” ‘P@fgﬁzgﬁgggj%%@w@gé%%%%ggﬁﬁﬁﬁg immobilized on
the surfacexkisipig Biagotsgiip0dcvatuatitinBgftears MerBign ddinkineticdaraliysigwesopetiormed on
the obtained sensog.rams using a Si 1:1 interacti 0 The.assaciat é.n% i 8 ciation
constant Were ai%e%?tig g}éjls‘lc?u?é eg?l%s E’lgj{gﬁﬁe@é 'figgﬁjé;}sgﬂ'i‘k?ée}g%eﬁr}%ﬁérqgw re c'on(?q%t_gd using a
25Biacore THk00 ytteds ¢GEutegaltstare, ilistativeay JasAniomds lyBisn dveneTHekdbults of these
experi$nen é%ldEd values of 4.19 nM for murine H460-16-2 while the 1CD for (hu)ARH460-16-2
HV

varian 1 and (hu)ARI-1460-16-2 variant HV2/KV1 were found to be 6.32 and 3.17 nM,
respectively (Figure 25)ATibbsemesuttsimdicatesihaeEirsy tieharidwidissiBer kB the nanomolar

range. and gt SRS GLORDIMANESD ORLBORISR e G UBEAaKShakelihe;psantal murine

H460-16-2. The assoclation constants (Ka) and dissociation constants %Kd) were also tabulated

(Figure 25)itvahrobsrivasbigr cricneaueruoen Patbsdxmithiighersdiiibh dhesmivEttive Binders
Given an anplqdyA0 dRsieualaitingriy skitedy Mﬁﬁ@&&&@ssg&mﬁgt@me@@vely inhibiting
reco

CDMAB, for example a competing antibody, which is one that gnizes the same epitope (Belanger
Let al Clinfdikodigsica Ada 48:15-18 (1973)). One method entails immunizing with an immunogen that

expresses the antigen rww{mem@mmgyetziaemm¥mﬁy%mg isonaicidied to

tissues, isolated protein(s) or cell line(s). Resulting hybridomas could be screened using a competition

assay, whiRmSlgniheHae Rraiikadng-teB b Riann s el Rt s riad fest HhE BOBPeBlith as
ELISA, FAGSHer ABieptesnbiqttingeAnpthaimathrespuld make use of phage display antibody

ibraries and panning for gntbodies th rcagnize st cest pne epitope of seif antigen (Rubinstein JL
15 amino acid substitutions known in the art as "conservative".
For example, it is a well-established principle of protein chemistry that certain
amino acid substitutions, entitled "conservative amino acid substitutions," can frequently be
“made in a protein without altering either the conformation or the function of the protein,
Such changes include substituting any of isolencine (I}, valine (V), and leucine
20 (L) for any other of these hydrophobic amino acids; aspartic acid (D) for glutamic acid ()
and vice versa; glutamine (Q) for asparagine (N) and vice versa; and serine (S) for threonine
(T) and vice versa. Other substitutions can also be considered conservative, depending on the
environment of the particular amino acid and its role in the three-dimensional structure of the
protein. For example, glycine (G) and alanine (A) can frequently be interchangeaBle, as can
25  alanine and valine (V). Methionine (M), which is relatively hydrophobie, can frequently be
interchanged with leucine and isoleucine, and sometimes with valine. Lysine (K) and arginine
(R) are frequently interchangeable in locations in which the significant feature of the amino

acid residue is its charge and the differing pK's of these two amino acid residues are not

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

30
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Anal Biochem 314:294-300 (2003)). n either case, antibodies are selected based on their ability to
displace the binding of the original labeled antibody to at least one epitope of its target antigen. Such
antibodies woniizhehesesore possess the characteristic of recognizing at 15teast snespiarse of the
antigen as the original antibody. EXAMPLE 12 Cloning of the Variable Regions of the 11460-16-2
Monoclonﬁl Agti?g{%y The sequences of the variable regions from the heavy (VH) and light (Vt)
chains of allantibody produced by the 11460-16-2 hybridorna cell line were 20previously
determineth (@scdisshos &k porabht 1B 6048 MDe. gdBetoddchint €ho@nd ¢lirmanized 1gG, the variable

light and variable heav, nains.can be.subcloned i o) J' te VeGton IoE R sion (as
disclosed in Example 9%%1%8063&?# %r%‘ﬁ%ré?ué%r%ggg}gﬁéﬁ%}%ﬁ%ﬁ-‘f&fé@r ﬁls dclg?immun’lz_e@? chimeric or
humanizedffiersioagisptedtst MBS bssiay aaasicteicacidregodtingdtie Bntiviedy thin 25transgenic

animal, sugh dhal foe. AN ibegis XS Pe AYGRAAIREAVGIE: ERLEampledfianibody can be

expressed in a tissue specific manner that facilitates recovery and purification.”In one such
embodimewitancgmtibady Sigiresinverdtibl is éQpredseld ivahderndmmanydiangdorEecretion during

lactation. Transgeni i y imi IGEy; '

200811440 B L B A a0 o sciona
antibody (asluiseidaiedied Bkantplecgshibin il s geiaRkisbratdarcscifeneconsigdsiigntional
procedureg;(eqd, %%&gﬁ{mg{b@s@ﬂfimpr@h%;@%tﬁf& capshleRbRinding.shesticalivda genes

encoding the heavy and light chains of 5the monoclongl antibodieg%. The hybridoma cell serves as a

prefelfed soivee of Sicmpnracircneratedch 8 DNA RayBEs @@Q%@/&E}%@l@?%&ors, which
are then trgn&{ected Nt N0 CRHS SHE MhagerifRitalbrllS RIMBAH A SRllemE BirRe hamster ovary

(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin Er_otein, to obtain the

synthesis SHETBREEIGHST HHEER B hA &Pk SASHIAIRERB KR AR BRiAH ¢ b&8¥odified, for

10 examplgyy sHistituting thes eogingisenuanse fouhamardieavy: apsbighabaisheonsiamiaomains in
place of the homologous murine sequences. Chimeric or hyhrid antipodies als‘f%i}r?:]ay be prepared in
vitro using ¥AGREARARER S L S E BB BES T e 8ER M 3Iﬁ‘€§%ﬁ‘tﬁ8@é’ﬁﬁ&% h§ Erosslinking

agents; FomexaiialepanHaiRxine IRy (h@.gansh uaipessNg adisufideexahapgededetian or by
forming a thioether bond, Examples, of suitable reagents for 15 ei(fﬁthjﬁgose include iminothiolate and

methyl- 4-n¢@%§mﬂﬁid%?gy weights of the animals were recor same time as tumor

measurement. All animals were euthanized according to CCAC guidelines at the end of the
study once they had reached endpoint.
H460-16-2 significantly inhibited tumor growth in the MDA-MB-468 in vivo

20  established model of human breast cancer cells. Treatment with ARTUS antibody H460-16-2
reduced the growth of MDA-MB-468 tumors by 62.8 percent (p=0.005506, t-test), compared
to the buffer treated group, as determined on day 79, 26 days after last dose of antibody
(Figure 1). Tumor growth inhibition was calculated by subtracting the initial tumor volume
for both the control and treatment groups.

25 There were no obvious clinical signs of toxicity throughout the study. Body
weight meaéured at weekly intervals was a surrogate for well-being and failure to thrive. The
mean body weight increased in all groups over the duration of the study (Figure 2). The mean
weight gain between day 35 and day 79 was 1.82 g (7.2 percent) in the control group and 2.30
g (9.9 percent) in the H460-16-2-treated group. There was no significant difference between

30 the groups during the treatment period.
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(i) Humanized Antibody A humanized antibody has ane or more amino acid residues introduced into it
from a non-human source. These non-human amino acid residues are often referred to as "import"
residues, whichewe tysiaally taken from an "import" variable domain. Hunranizatmns2@wan be
performed the method of Winter and co-workers by substituting rodent CDRs or CDR sequences for
the corresponding sequences of a human antibody (Jones etal., Nature 321:522-525 (1986);
Riechmann et al., Natuie 882:323-BA%0198B) v evtibéleratet ahd Sgsificen?i3dnb834d 886 (1988);
reviewed in Clark, Immunal. Today 21:397-40 . umanized antibody can be prepared by a
process o@%ﬁﬁ%‘%ﬁﬁé" pg%arjftgfe Jts%%lﬁ%rn}é%ené%grgg %/}5‘_’?8%3 conceptual humanized products using
three-dimensional models of the parental and humanized sequences. Three dimensional
immunog|&Buhilifiddéls are commonly available and are familiar to those skilled in the art. Computer

programs gre;ayaiakle mbichilusiatenant irnlayRiehakigtuaesgimensional conformational

structures of selected candidate immunoglobulin sequences. Inspection of these dis éaa)ﬁs permits

analydis 300f the likely 6160t tnehassratidusisidenrontiidathg bilossmididate ki bulin
sequence e 4he Rnrisirol 1esidu pihalidiippeechn Abili @f the egosidatevitinkgoglobulin to
bind WO 2008/144890PCT/CA2008/000978 its antige ntiﬁn this W@/, F@ resid_qes can, be selected and
combined fhsatheTaBrItEdYE S riBort SadERReS E?c? casheoyibhedemmmsbaly L itk teristic, such
as increasgghaffinity daidhemuget antigents), dvachieméitfctorg aneral sthin @BIRgragidues are directly
and most substantially involved in influenci tigen binding. 5(iii) Antihody Fragments

Various teEHIfguBdRE rﬁ%@ﬁ%g\g@ﬁﬁéﬂg%t%;tﬁ%%ﬁﬁ%@%Ph%?i B%?Wég\gee?g “1&%e fragments
can b proghyslesthywaacratiitianhhesh ¢elsfrevianed dells (RIS 1CLE0. Ml pioliternPisodoh i 8-557
(1999); Little et af, Immunol. Today 21:364-370 (2000)). For mple, Fabe-SH fragments can be
directly red&%?‘éa‘é W@?Ht@egg ﬁlﬁ%ﬁé‘ﬁg% %%ﬁ‘&@?&i%%ﬁ%& ‘%%efgrr% Ig[()lacgé))’ ??r%aél%oé%%g glagr?ér et at,
Biotechnology 2 0:ek63eh6Z:(1p92) 1. 0n Gun dtiyet aiinbuiinetat] chevhkda 119 e fomeastusingrthe leucine
zipper GCN4 to prompte assembly of the F(abge)?2 mole ceor] : oach, Fv, Fab
or F(abe) 2’ ?rglélméen% %%a éoffc,ig%ttegﬁ%@"ét’ly rornr%gzgéég%ﬁ@ntfi?g%géﬁtﬁﬂtﬁé{]g@% PLE 13 15A
CompositieerDoinprisidg ihietskedi bﬁdﬁb@ﬁﬂmeaﬁb’efseﬂ@hﬁﬁém@m a Volumeﬁﬁé%ﬁbfmyﬁ@isw{@prese nt
invenfion caf i USEH 4% JGAMBASHIANISN RigY L AHNGABANDG.LANGES. 7 RRGRAPPSIHGN for

preventing/treating cancer, which comprises the antibody of the present invention, can be

administer&dal&nels Arelih o€ lfarth20fmgl depkBlsratibn snbbedy phé nortd saerlieongse siesns of
suitable prﬁﬁ’ﬂﬁﬁ%@é}éé%é’ﬂﬁ{és?ﬁe?%@m%&ﬁ@w(a@&%s.fft‘*aﬁib%g%H@%PwﬁMﬁl%st%i@@eﬂ?ﬁﬂe’ canine,

simian, etc.) orally or parenter?)_l% (e.g., intravascularly, intraperitoneally, subcutaneously, etc.). The

antibody of fhéapresisheatiperiornerizpireRignsnisraRiesA #enf Giopmpbanintinistodi as an

appropriate,compegitignnhg caapesiinnaseddaniiemdministiatioRmayrantaiaphanyacologically
acceptable carrier with the antibody of the present invention or its salt, a diluent or excipient,
20 were euthanized according to CCAC guidelines at the end of the study once they had reached

endpoint.

H460-16-2 significantly inhibited tumor growth in the PC-3 in vive established
model of human prostate cancer. Treatment with ARIUS antibody H460-16-2 reduced the
growth of PC-3 tumors by 61.9 percent (p=0.002414, t-test), compared to the buffer treated

25  group, as determined on day 71, 44 days after last dose of antibody (Figure 3). Tumor growth
imhibition was calculated by subtracting the initial tamor volume for both the control and
treatment groups.

There were no obvious clinical signs of toxicity throughout the study. Body
weight measured at weekly intervals was a surrogate for well-being and failure to thrive. The

30 mean body weight increased in all groups over the duration of the study (Figure 4). The mean

weight gain between day 6 and day 71 was 3.47 g (14.3 percent) in the control group and 3.86
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25Such a’composition is provided in the folio of pharmaceutical preparations suitable for oral or
parenteral administration. Examples of the composition for parenteral administration are
injectable prepanatiamssosuppositories, etc. The injectable preparations mayrinchmesdosage forms such
as intravenous, subcutaneous, intracutaneous and intramuscular injections, drip infusions,
30intraarticular injections, etc. These injectable preparations may be prepared by methods WO
2008/144890PC THE®2008/00 371 ablittyaketbgvour-of exawplerathigirfesta Midprapatatisrmmay be

prepared %{@8&&‘@&5&%’&%@&&%8{ ; g&gifying the antibody of the present invention or its salt in a

sterile aqueous medium or an oily medium conventionally used for injections. As the aqueous medium
for injections, there are Mowexaaipl&ldehysioloyieardbiivieradgetisadomiasibhativrlonaitaining glucose 5and

other auxiligry; Bgents i@k ichhay gﬁowéﬁﬂli&&@fmgﬁ%ﬁwgbaﬁeew@f{e@eiﬁt&égéﬂbi'izing agent

such as an alcohol (e.g., ethanol), a polyalcohol (e.g., propylene glycol, polyéethylene glycol), a
nonionic surfactant (e.g., polysorbate 80, HCO-50 (polyoxyethylene (50 mols) adduct of hydrogenated
castorsoil)):‘zgté.l\%@ & oily medium, there are employed, e.g., sesame oil, soybean oil, etc., which may

be used in gambimatien ByirasoibilizingrageiD ROME R AsbeaaytherRzoalg, henzyl alcohol, etc. The
injection thus prepared | uglly filled in an appropriate ampoule. The suppository used for rectal
administration may be p?é‘@"ri%%o aBI%"ﬁHiﬁ‘éSTHg%’%fﬁg&%ﬁp?ﬁglﬁ?)é’ééﬂf‘}n%gnﬂi%ﬁ%%%an with
conventiondtibasesefonsuppbsitviBL STHecampesitiomnter Reabatiminisieation Rebudas solid or liquid
preparations, specifically, tabl [ ing, Gir s and film-coated tablets), pills, granules, powdery
15preparaﬁ§fﬁgg‘é%p%% gs"‘f%t%@ég‘ %{gﬁ cg%cgﬂ?g(gf ‘SVWL}BS%% IET51RES %ﬁ%ge%g%ﬁgg@ﬁg}’ cha
complsitioMi3ArdRPEd thuechib Prpat balycknowngmétheds] ahdineyeeontaio Fiyebicdend djlgiant or
excipient copventionally used in the.field of pharmaceutical arations, Examples of the vehicle or
excipient f(?r&t‘é%féﬁtglg}grp% ogs(gf,ﬂs%}%%Wgﬂec%g%g%ﬁggﬁﬁs%nr%@t%%%a ee,wé E?Ef&%?/%ﬁf:arﬁggﬁsly, the
compositiofdfax-diBHT Ip anciife reicusa de 8 foedusbo e 20at subreparedidhitmpharipacgartical
preparations yif,.unikose.sulisd Ienfit Aiosaalis petiadngiedients P fose preparations
include, for example, tablets, pills, capsules; injections (ampoules),’suppositories, ertc. The amount of
the aforesditcEasnpousiteontainbansgedieayP 500§ Hembodagdamit fuite;iitjdapreiened that

the antbody; dgseriheslahaue, i {aina s pheL : ially,in the form of
injection, and in 10 to 250%%%9&%?@?&%%%%%;&%%9 ghgggf‘gr%}gf pxr%% ylactic/therapeutic

agent or re¥jlmagitestiphansgioredhtivongioseheriaspimeeafiol misyolie adpedibitigrupon subject
to be admigistersdsiaioatdisarspmcondiianseromia el Administationketc 1 FauexanRle, when used for

the purpose of treating/preventingg%).(g;r, breast cancer in an adult, it is advantageous to 30administer
tr

the antiboddrAE HrEs20 i &k AneBHERMNPaLResErok srEleO e emaiministered

three times per week for around 3 weeks. Tumor growth was measured every 4-7 days with
20 calipers. The treatment was completed after 10 doses of antibody. Body weights of the
animals were recorded at the same time as tumor measurement. All animals were euthanized
according to CCAC guidelines at the end of the study once they had reached endpoint.
(ch)ARH460-16-2-IgG1 demonstrated dose-dependent inhibition and
regression of tumor growth in the MDA-MB-231 in vivo established model of human breast
25 cancer at the lowest dose of 0.2 mg/kg during the treatment period between day 11 and day
32, and still continuously sustained tumor growth inhibition after dosing. Treatment with
ARIUS antibody (ch)ARH460-16-2-IgG1 at doses of 20, 10, 2 or 0.2 mg/kg reduced the
growth of MDA-MB-231 tumors by 91.3, 89.0, 86.1 or 63.5 pereent (p<0.00001, -test),
compared to the buffer-ireated group, as determined on day 55, 23 days after last dose of
30  antibody (Figure 5).
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20 mg/kg body weight; preferably about 0.1 to about 10 mg/kg body weight-and more WO
2008/144890PCT/CA2008/000978 preferably about 0.1 to about 5 mg/kg body weight, about 1 to 5
times/day, prafexmblysadoout 1 to 3 times/day. In other parenteral and oral agmnistationythe agent can
be administered in a dose corresponding to the dose given above. When the condition is especially
severe, the dose may be.increased a ardingl.to t e.cond}l{gQiCST e antf'lt())og

Here Were no.Qonylo 1ical signs o t L1 %gf tfgi' egent invention
may be administered as’it Stands or in‘the Torm o anggpproprlafeycomp%sﬁon. ﬁ%‘ey(iorﬁp%sition used

for the admusigirbatiersme/ at ovieity anphaam ace o gicalza@doe palb ke var fed fithrthe hioveshid antibody

the acmivs oty adoeptebls st ar
or s salts. g liem NG NENLSuGn.A pmRosien uBraves e form slpRarReRe

ral or parentera Inistration (e.g., Intravasc

10subcutarengls ggediidveenclhy Basid doyrfosaichidestribR geabovpiméby tonieraromainidtidér active
ingredignts, F , ' r [ [ i ination with other
drugs, ?or eiéf%ﬁgé%ﬁ{ﬁa%?ﬁ%ﬁﬁé% é@?y?ﬂggﬁﬂigﬁﬁ%ﬁ&%%ﬁ?ﬁﬁ@ﬁ%ﬁ.c antagonists
(e.g., meth&tfélate: 25 tuedotirawiatatesysanfGuio? amtibidteske. gespeitbmicint ledriansysin, etc.),
pIant-deriv%%mtga%rggfeg&ggq%@&n&év' ﬁ%tmﬁin‘g%?&é&%nl@%ﬁ@&?-)' cisplatin, carboplatin,

etoposide, Irinotecan, etc. The antibody of the present invention and the drugs described above may

be administered simultaHeBtRKasY.- At Ak itrdcett) thaspagiénelerated and Hgmtssdl of treatment
described ReraifePARIGH G IRL AR PRAIS A REAISHRG LAHSAW RaHmiBI gaien of other

antibodies or chemotherapeutic agents. For example, 20 an antibody against EGER, such as
ERBITOX(3deussnany ragemdoriedmiassagndaiieamiy %ﬁﬁﬁ%@ﬁﬁ@@won cancer.
ERBITUX(r) has also been shown to be effective for treatment of psoriasis. Other antibodies for
combinatioRXaajiPLrliide Herceptine (trastuzumab) particularly when treating breast cancer,
AVASTIN(rﬁBartL(]:%Iq%){_’,ﬁlhen Lgeatin%colon_ cancer and SGN-I 5 particularly when treating non-small
cell lung ca cerrne dmhistration BF the antibody of the present invention with other
antibodies/chemotheraphifictadentsnrhayacoiosinmbiatieoidsyeor Qedacaie by, fvishtie sdaae: or

different royte..The ch erapeutic agent/other antibody regimens utilized include an regimen
believed to b& %B |§%ﬂ%§%§gg?e ‘fé? zhe %reg%cghsf ?ﬁggpga &R ‘gncsc%‘ﬁ%ﬁ?lsovﬁférfdjﬁrl e"rré(% %alignancies
can rédduirecude tf dpemificedhticomdoroantitzotisiscaexchspaeifis.chemotherapeutic agents, which will be
determined on a patient i aRHieQt AARtR: LA PS8R dBARRRE Rtk Lt RS0

embodiment of the invention, chemotherapy is administered concurrently wittt or, more pre%earably,
subsequenhuiantitsdely tternpssue SHowkitby @mgsnaxifad, Divamved) tHassthepriégenyimvention is not

limited to a | r ( ipistrati f evidel ows that
oo B ARG RS B P B R O AP ORI RS G AERRRFEAGRAL NSRS S
times for 4 minutes each in Coplin jars. Following treatment through a series of graded

20 ethanol washes (100 percent to 75 percent) the sections were re-hydrated in water. The slides
were immersed in 10 mM citrate buffer at pH 6 (Dako, Toronto, Ontario) then microwaved at
high, {nedium, and low power settings for 5 minutes each and finally immersed in cold PBS.
Slides were then immersed in 3 percent hydrogen peroxide solution for 6 minutes, washed
with PBS three times for 5 minutes each, dried and incubated.with Univers_al blocking

25  solution (Dako, Toronto, Ontario) for 5 minutes at room temperature. H460-16-2, anti-human
muscle actin (Clone HHF35, Dako, Toronto, Ontario) or isotype control antibody (directed
towards Aspergillus niger glucose oxidase, an enzyme which is neither present nor inducible
in mammalian tissues; Dako, Toronto, Ontario) was diluted in antibody dilution buffer (Dako,
Toronto, Ontario) to its working concentration (5 micrograms/mL for each antibody except

30 for anti-actin which was diluted to 0.5 microgram/mL) and incubated for 1 hour at room

temperature in a humidified chamber. The stides were then washed with PBS 3 times for 5
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5lgG2 and (ch)NRI-1460-16-2-1gG 1 mediate anti-cancer effects through ligation of epitopes present on
CD44. 1t has previously been shown, (as disclosed in S.N. 10/647,818, now U.S. patent 7,189,397),
that the H468¢l6xB/anttbody can be used to immunoprecipitate the cognate-aatigessir@svexpressing
cells such as MDA-MB-231 cells. Further it could be shown that 11460-16-2, (ch)ARH460-16-2-1gG2,
(ch)ARI1460-16-2-1gGl, (ch)ARH460-16-2 (VICOVHO) 100r humanized variants, (hu)ARH460-16-2
could be usgtuiesthekidtactimorefalisyaridiepiissire switichcexpre dstacCD A1 whdek mithnh8ty which
specifically binds thereto, utilizing.technigues. i . Imit I A or
TR e e L B R A S

immunoprecipitateandiseiaeothe: ey bietiischahastidenverndvebaitib R isester 15used to

inhibit the bindi f ' i 'mp he: anti ing the same
types of asesénsg.&gesg gé@%ﬁ%ﬁ%ﬁ*&%%%ﬁ%?ﬁégﬁée He§(\i/%l%éD%|§tl)e Y%N%%H&%g%g g:i g%ez 2
EVNPHSTENlyRskikiie dakp (ORBS, DNNG SRYMY2ypbsyraic solution for

immunoperoxidase staining for 10 minutes at room temperature. Washing the slides in tap
water terminated the chromogenic reaction. Following counterstaining with Meyer’s
Hematoxylin (Sigma Diagnostics, Oakville, ON), the slides were dehydrated with graded
ethanols (75 percent to 100 percent) and cleared with xylene. Using mounting media (Dako

10  Faramount, Toronto, Ontario) the slides were coverslipped. Slides were microscopically
examined using an Axiovert 200 (Ziess Canada, Toronto, ON) and digital images were
acquired and stored using Northern Eclipse Imaging Software (Mississauga, ON). Results
were read, scored and interpreted by a histopathologist.

Figure 7 presents a summary of the resulis of H460-16-2 staining of an array of

15  human colon tumor tissues. From the table, 36/59 (61 percent) of the tested tumors were
positive for H460-16-2. H460-16-2 was specific for tumor cells and stroma fibroblasts (Figure
8). Cellular localization was mostly membranous and cytoplasmic membranous. The
percentage of positive cells ranged from <10 percent to >50 percent indicating heterogenous
binding of the antibody to tumor cells. The relation of the antibody binding to tumors’ stages

20 (American Joint Committee on Cancer, AJCC staging) could not be assessed properly due toa
discrepancy in the number of tumors among different tumor stages, being 0/0, 19/29 (66
percent), 14/25 (56 percent) and 3/5 (60 percent) to stages I, 11, ITl and 1V, respectively. Anti-
actin, as the positive antibody control, showed the expected positive binding to muscular
tissues. IgG isotype negative control showed negative binding to the tested tissues.

25 As a result of its binding to colon cancer cells, the therapeutic benefit of H460-

16-2 can be extended to the freatment of colon cancer.

EXAMPLE 5
Normal Human & Cynomolgus Monkey Cross Reactivity

IHC studies were conducted to characterize the H460-16-2 antigen on the

30 normal tissues of cynomolgus monkey. Antibody titration experiments were conducted with
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Light CDRI 4 RASQDINNYLN Light CDR2 S YTSRLITS Light CDR3 6 QQGSTLPFT HVI 7
EVQLVESGGGLVQPGGSL RLSCAASGEDFSRYWMSW VRQAPGKGLVWVGEVNPD
STSINYTP St PR HISHRD NAKNTLYLOQMNSLRAEDT AVYYCTRPNYY GSRY /000978
AMDYWGQGTLVTVSS KV1 S DIQMTQSPSSLSASVGDRYV TITCRASQDINNYLNWYQ

QKPGKAPKLLIYY VP > 1D T PEDIAT ST
PFTEGOCHRPAIK 6 EOB b e (L Ve P SCR P SRbE R AwP
VR QAP GKiSityfe/tGHENROLSIFS BT BB TIBERDablACNTE, YWQNINS) RAERSTsh the
Ay VYO TREN AR I G OB R G R YR RPN LGASOORIOPNRIE
All patents and publications mentioned In his specl IZation are IndicAtve o the IBVER BF those skilled
in the art tmﬁhi@ihaﬂi@irsvéaitﬂjhl@mam? pafparedty dhdpublicativng.al héereigrincorgarated by
reference tg e samexianh 35 hiraeRnabi BhauRiEATeRN AR LR ADE REHgally indicated
to be incorporated by reference.

frozen tissues. Antibody (ch)ARH460-16-2-IgG1 and the isotype control antibody were used

as the primary antibodies, the secondary antibody was an anti-FITC antibody made in rabbit
(DAKO, Mississauga, ON, Canada). The principal detection system consisted of DAKO
Envision peroxidase labeled polymer (BAKO, Mississauga, ON, Canada) with DAB as the

10 chromogen, which was used to produce a brown-colored deposit. The negative control
consisted of performing the entire immunchistochemistry procedure on adjacent sections in
the absence of primary antibody. High powered images of slides were captured with a DVC
1310C digital camera coupled to a Nikon microscope. Images of full sections were captured
with a LifeSpan proprietary imaging apparatus (ALIAS system) equipped with a Leica

15 DMLA microscope. Images were stored as TIFF files with Adobe Photoshop.

Antibody (ch)ARH460-16-2-1gG1 showed strong staining of positive human
control tissues at 2.5 micrograms/mL, with higher background at higher concentrations of
antibody. Therefore, a concentration of 2.5 micrograms/mL was used for further
immunohistochemistry studies. As well, formalin fixed, paraffin embedded tissues showed

20 less background staining than the frozen sections; therefore fixed tissues were used for further
IHC studies. In summary, from the optimization study on a limited number of samples, the
signal was present in both human and primate samples of formalin-fixed tissues, although
human skin was more positively stained than the primate skin tissues.

Expanded IHC on 16 normal human and cynomolgus monkey (blood, bone

25  marrow, brain, colon, eye, heart, kidoey, liver, lung, skeletal muscle, ovary, pancreas, skin,
spleen, testis and thyroid) formalin fixed paraffin embedded tissues was conducted (Figures 9
and 10).

Within the human samples, (ch)ARH460-16-2-1gG1 demonstrated faint to
moderate cytoplasmic or membrane staining in the following cell types: neutrophils, subsets

30 of macropbages and [ymphocytes, the myeloid series in the bone marrow, subsets of plasma

cells, type Il pneumocytes, epidermal keratinocytes and skin appendages. White matter tracts
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5lt is to be understood that while a certain form of the invention is illustrated, it is not to be limited to
the specific form or arrangement of parts herein described and shown. It will be apparent to those
skilled in thavartthatwabous changes may be made without departing fromcthe seapeobthe invention
and the invention is not to be considered limited to what is shown and described in the specification.

One skilled in th ar Wlﬁ readil lly apf;premat? 10that Ihe ‘Present invention is g(‘?JI ada%ed to carry out the
objects and 0 etrﬁal A RO S A bR PR TGRS R S SR IR e S rein. Any

oligon ucIeogni@:,opemﬂel&s;dpniypapﬁt&w,ch|0fc@nah;1deéqmdqu&pﬂhﬂd3nnﬁhﬁmdsﬂ pypeedidres and

technlques described herein are p sen&!% ese tative 0 (fith pékeferrrrgg embodlme és are intended
USS WETC 1Ne S(:‘,I‘ic CHUIONnS

to be exempf ary and are ot |h%e eda ons on the 5Co erein andgoﬁﬁer uses
15will occurctbothospiticliad, |mh®1amwbimkemieth¢iwm|ﬁhsﬁﬁamﬂnmeﬂteesmpt fufrthedrophagisn and are

defmedjby Hﬁ%ﬁ%{p% VHP erre acsieqﬁ uscihq ?}?8%% Vel Igndg%s beenfd scrlpeg Qnd

connection speC| odlments |f un erstoo e |n o’n as claimed
should not ﬂE’tMuTj’ﬂﬂHffeﬁM}SlM@pb@flb@?hb@@h@gﬂﬂSﬁ hudéﬁaﬂmanbmmmmdatlons of the

described modes for car i skilled.in the art are
intended to be within the%ﬁ%%gdggfgv%i&r% CE%?%%’%Y&R#%%%%E‘ k BT I1Ar 10801
IIniversity By Nisauasserspiad 20 1hchaze sfwflphdiaat mmzm;mmﬂ&a@@é RTI5

BUDAPESTIREATY.ON E{Mﬁ%&‘é‘ MNAL-RESBRNHENQE éh&'?el%?&@? Wi of
MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE INTERNATIONAL FORM

RECHPT INWmppgksmbpaannbmres rsssDEp odertigsiyen pu ol o RS AND
VIABILITY STATEMENT R R NRRAANETH BidkEed 6 f9s(Diy 'R%@Ma%%?@%%&f Depositor or
re

Attorney) Arius Research Inc. Attn: Jean de Sousa-Hitzler 55 York St 166 Floor Toronto, Ontario

Canada MSMsY Depe¥ieelion eenairsh e fdinuigsehtimes showed nuclear staining in the

absence of cytoplasmic or membrane staining: glia, meningeal cells, cardiac myocytes,
subsets of cells in renal glomeruli and renal tubules and ducts, bile duct epithelium,

15 respiratory epithelium and pneumocytes, and islets of Langerhans. The IgG isotype control in
cynomolgus monkey tissues showed faint nuclear staining in neurons, and faint cytoplasmic
staining in neuroendocrine cells of the colon and white matter tracts.

When comparing the staining patierns between the two species, the increased
nuclear staining of the cynomolgus monkey samples was evident across several cell types,
20 including neurons, cardiac myocytes, renal tubular epithelium, and bile ducts. With
cytoplasmic or membrane staining, the following differences were observed: slightly
increased staining was seen in cynomolgus monkey colonic epithelial cells, neurons, oocytes
and follicular epithelium of the ovary, and spermatocytes. The human bone marrow myeloid
precursors were more positive than the early precursors seen in the cynomolgus monkey
25  samples. Other tissues, including peripheral blood samples, lung, skeletal muscle, pancreas,
skin, spleen, and thyroid showed similar staining between the cynomolgus monkey and
human samples.
To address the nuclear staining observed in some of the sections, especially
those in the cynomolgus monkey tissues, frozen sections were used on human and
30 cynomolgus monkey lung, skin, and heart tissues at (ch)ARH460-16-2-1gG1 concentrations
0f2.5,1.25,0.6,0.3,0.15, 0.08, and 0.04 micrograms/mL to determine the concentration that
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Identification Reference by Depositor:Patent Deposit Designation Mouse ™Hybridoma:
H460-16-2PTA-4621 Mouse Hybridoma: H460-22-IPTA-4622 Mouse Hybridoma: 7BDI-60PTA-4623
The depositwaeresaeetnpanied by:a scientific description _ a proposed EXDHaISBHeSTHEption
indicated above. The deposits were received September 4, 2002 by this International Depository
Authority and have been accepted. AT YOUR REQUEST- _XWe will inform you of requests for the
strains for 3Quldaes:iif peistiaisiwillyoeredadethy hilbdeoifnad patelegfficodignatoryedisieBudapest

Treaty certjfies one's right to receive, ok if S.P '%%% df "gg&ﬂ&g&r%g& 2R ATCC is
instructed Eﬁ/ he ﬁ? ea‘élP 8 eusc%egtgﬁ{%lgr%a e%n?”g ail‘%%#{ce or%%e g&%‘oositor to relegse said strains. If

the cultureslskeuldidic-ondsetckistroyed eminomberedfecpizy immhstodigson dpastint Srslitargdur
responsibilit%% re Iggg EQ‘?Q‘ %}LM@Q %Efglgyes of the same. The strains will be maintained for a
period of at leas yedars from date of geposit, or five years after the most recent request for a
sampls, whichever is lonfgjer cTivsrittation Gthfemmmeerimsgrdtherdenstraing raasigihuaniidthe

Budapest Tgall, TENMARI b LG ies ela Ahaue ras ester ReniRMBRGfR ¢g0e- On that date,

the cultures were viable. International Depository Authority: American Type Culture Collection,

Manassas s¥ApRG1 10:2209 4167k, Sig Hanshs dispetstioreivisrpaeiiriiatohepresanttairngthoivazll

Uaaady Dale: Oelohel 92008 Aagle rara RalonsBRecinlat AT GrBalepAonpaier e Mr. Ferrs
Lander (Re :af) cket or Case No.: 2056.009 & US Serial No. 09/727361) CLAIMS What is claimed is:

Claim 1.A haotifetizegaastisiely chianepeenibady GhHSRRE Qi felalsitohe & &mtspaddf human CD44 as
the isq@tec;;\ﬁlg&%gz Q%&%?%%Mﬁ@? by the hybridoma cell line H460-16-2 having ATCC
0. PTA-

Accession 4621, comprising: a heavy chain variable region comprising the amino acid
sequence of SES ID_NO:9; and a light chain variable region comprising the amino acid sequence of
SEQ ID NeZ : EHtfhan cD44 binding fragment thereof

Cross Competition Studies
In order to further characterize the binding properties of H460-16-2 and

AR37A335.8 (as disclosed in S.N. 11/364,013), antibody competition experiments were

15  carried out by Western blot to determine if H460-16-2 and AR37A335.8 recognize similar or
distinct epitopes of CD44. Five hundred micrograms of an MDA-MB-231 total membrane
preparation was subjected to SDS-PAGE under non-reducing conditions using preparativé
well combs that spanned the entire length of each of two 10 percent polyacrylamide gels. The
proteins from the gels were transferred to PVDE membranes at 150V for 2 hours at 4°C. The

20 membranes were blocked with 5 percent skim milk in TBST for approximately 17 hours at
4°C on a rotating platform. The membranes were washed twice with approximately 20 ml of
TBST and were placed in 2 Western multiscreen apparatus creating twenty separate channels
in which different probing solutions were applied. Previously, biotinylated H460-16-2 and
AR37A335.8 bad been prepared using EZ-Link NHS-PEO Solid Phase Biotinylation Kit

25  (Pierce, Rockford, IL). Primary antibody solutions were prepared by mixing biotinylated
H460-16-2 or biotinylated AR37A335.8 with varying concentrations of non-biotinylated
antibodies. Specifically, solutions were prepared containing 1 microgram/mL of biotinylated
H460-16-2 in 3 percent skim milk in TBST plus 2 micrograms/mL., 10 micrograms/mL, 100
micrograms/mL, 500 micrograms/mL or 1000 micrograms/mlL of non-biotinylated antibody.

30  The non-biotinylated antibodies that were used were H460-16-2, AR37A335.8 and control
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Claim 2. A composition effective for treating a human tumor comprising in combination: the humanized
antibody of claim 1 and/or a conjugate of said humanized antibody or an antigen binding fragment
thereof withveamesshessselected from the group consisting of cytotoxic moketizc senzypiess radioactive

compounds, cytokines, interferons, target or reporter moieties and hematogenous cells; and a

requisite amount of a pharmacologically acceptable carrier; wherein said composition is effective for
treating saitithbrAsA KirhbFiscizhn Rntrple astrmipdSimorinst lefaimmebedgridioesi. cBehisiorgion:  said

humanized gtiRagy ph@@g%}ajrﬁﬁi BirpRMisiEaMmaN 015 Rhateaglarisainansepipple carrier.

Claim 4. The composition of claim 2 comprising in combination: ~ a conjugate of said humanized
antibody ofensrRegissabmsingherrrditiinskied wtbadine BT ARl cted4P8maRenioup
consisting 9{3&{}‘&@%150@}0@@’1 ?%Yﬁ?@%oﬁ%l?iﬁ%ﬁ%@%‘ﬂ% &Mﬁ%‘ﬁﬁ@@zﬁtﬁﬁlﬁ‘;@@wwgﬂ or
reporter moieties and hematogenous cells; and a requisite amount of a pharmacologically acceptable
carrier? Cla#f¥s)The composition of any one of claims 2 to 4 wherein said human tumor is selected

from the group consistingefuRANRIRGIE AR RIRSIALE AUMIRY RreatADdHeaiR met. Claim 6.An
assay kit for detecting_the presence of a human cancerous tumor, wherein said human cancerous

tumor exprESEEanRR LISk SPRTERRCIARGR A ATRA GsRIAEmy- Bindhschstnel MiarariRed antibody
of claim 1 ,¥enkit RRTPRSING NS Rumanizad anibedy afaiaimsiconden Pauns ¥ a.pplypeptide whose

presence, at.a particular cut-off level, is diagnostic of said presence of said human cancerous tumor.
Claim 7.A ﬁﬁﬁgﬁ@@tﬁemﬁ FEIRUBRESET R Y I e Iy reat - W FSH 8% cted from
a human tumgrinshieldatspaaifiaal MBI vy g hutasichdRmhbDey b ehaiihhR0MBESINg: '
providing a tissye sample from said. human, tumor; providing said humanized antibody of claim 1;
Contacting A OB ZE SATBS AT SR RAL RSB AR MR e eqal ARG EiHaIRG brskige
humanizedpémfibvedyBaithchaithtissuesatingl 6;timesvhidrdBSh G présente-sbaaidwerngespuseells in said
tissue sample is determined. Claim 8.A binding assay to determine the presence, of cells which
express C[[)il}i whic r?gegr%%?ié%%ﬁ%d(%g%g%gwf]ﬁe %e&r%%%?‘%aetasfﬁﬁﬁg%&%?%ﬁm% # comprising:
providing acoblirsathgiengrovcisgthe durvidomi zetiamibodyimhitlaiae 1§ ife Sciences formerly

15 Amersham Biosciences, Piscataway, NJ) according to manufacturer’s directions. The

membranes were then exposed to film and developed.
Figures 11 and 12 show the results of the antibody competition experiments.

Binding of biotinylated H460-16-2 was completely inhibited when mixed with non-
biotinylated H460-16-2 at concentrations of 100 micrograms/mL and greater (100X excess;

20 Figure 11, Panel A, lanes 1-5) while the binding of biotinylated AR37A335.8 was completely
inhibited when mixed with non-biotinylated AR37A335.8 at concentrations of 10
micrograms/ml. and greater (10X excess; Figure 12, Panel B, lanes 6-10). The binding of
biotinylated H460-16-2 was not inhibited in any of the samples containing IgG1 isotype
control antibody (Figure 11, Panel C, lanes 11-15) and the binding of biotinylated

25 AR37A335.8 was not inhibited in any of the samples containing IgG2b isotype control
antibody (Figure 12, Panel C, lanes 11-15). This indicates that the inhibition of binding
observed with the biotinylated antibodjes mixed with the same non-biotinylated antibody was
due to the occupation of antigen binding sites by the non-biotinylated antibody, not by non-
specific interactions of excess antibody alone. The binding of biotinylated AR37A335.8 was

30 completely inhibifed when mixed with non-biotinylated H460-16-2 at concentrations of 500
micrograms/ml. and higher (500X excess; Figure 12, Panel A, lanes 1-5), and the binding of
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contacting said humanized antibody with said cell sample; and determining binding of said humanized
antibody with said cell sample; whereby the presence of cells which express an antigen of CD44
which is spegfficeil/tbersnd by said humanized antibody is detelmined. Cledrv@sdobsndingsassay to
determine a presence of cancerous cells in a primate tissue sample, which is specifically bound by the
humanized antibody of claim 1, comprising: providing a tissue sample from said primate; providing

said humarbigsiadrisd St Bl étdinas complespitasineisdiv varmintdod Britiobiptinyinkdid tissue sample;
and determining Linging, of ik Bumanic e @RTPRLY WPl HSSHRSATHIETheseMRBIRDY the

presence of said cancerous cells in said tissue sample is determined. Claim 10. Use of a humanized
antibody ofiefsaicrtst s hineiachHAN g M Zgprristirie bediteamh ABRY AdAvahed KR5Sy in the
preparation plgimedicasnrnt fatr esiupigithentowi vandsapivahafica ReRIGUS TRHS Wibich express at

least one epitope of CD44 on the cell’'s surface, wherein said at least one %%[‘t]qpe, when bound by the

humanizedBpHiBaYEF Maftraeizamh Bntldedr imdiig fiidhiehtpPcuaelberbimisatn srsA 2ed
antibody, reswtslinecslkayiigxicitncCininbihiitheruse alitlatm &0 whiepririsaibivmanizgdantibody is
conjugated to a cytotoxi¢ moiety. Claim 12.The use claim 11 wherein said cytotoxic moiety is a
radioactive SHBFEERIR: The use of claim 10 wherein said humanized antibody activates
complement. Claim 14.The use of claim 10 wherein said humanized antibody mediates cellular
cytotoxicity EXRAMILAZ008/000978_ SEQUENCE LISTING

Determination of the binding affinity of AR37A335.8 to thCD44

10 The binding affinity of AR37A335.8 to recombinant CD44 (thCD44) was
determined by surface plasmon resonance (SPR).

Recombinant human CD44/F¢ (R&D Systems, Minneapolis, MN, USA) was

immobilized using a standard amine coupling procedure. The surface of a CMS5 sensor chip
(GE Healthcare, Piscataway, NJ USA formerly Biacore) was activated by injection of 104

15  microliters of a 1:1 mixture of 0.4 M EDC and 0.1 M NHS (flow rate 10 microliters/minute).
The thCD44 was injected at a concentration of 20 micrograms/mL (diluted in 10 mM sodium
acetate pH 5.5) to reach approximately 500 RU. Finally, 119 microliters of 1.0 M
ethanolamine-HCl pH 8.5 was injected over the surface to block any unoccupied activated
sites on the sensor chip surface. Varying concenirations of AR37A335.8 antibody were

20 injected. Regeneration of the sensor chip surface for subsequent injections was accomplished
by injection of 10 mM Glycine-HCI pH 2.0 for 70 seconds at a flow rate of 50
microliters/minute. Antibodies were diluted in running buffer (HBS-EP+, GE Healthcare,
Piscataway, NJ USA formerly Biacore) and serially injected at concentrations ranging from
0.67 to 667 nM, and the surface was regenerated between each cycle. As a control, each

25  antibody concentration was also injected over a reference surface which did not have rhCD44
immobilized on the surface. Using Biacore T100 Evaluation Software Version 1.1, kinetic
analysis was performed on the obtained sensograms using a simple 1:1 interaction model.
The association and dissociation constant were used to calculate the KD of the antibodies.
The experiments were conducted using a Biacore T100 system (GE Healthcare, Piscataway,

30 NJUSA formerly Biacore). The results of this experiment yielded a KD of 0.09425 nM for
AR37A335.8. (Figure 13}. These results indicate AR37A335.8 has a KD in the sub-
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<110> YOUNG, DAVID S. FE. FINDLAY, HELEN P. EARN; SUSAN E. CECHETTO, LISA M.
MCCONKEY, FORTUNATA <120> CYTOTOXICITY MEDIATION OF CELLS EVIDENCING
SURFACE BXRRESSIGN OF CD44 <130> 2056.091 <140> 11/807,887 RUHTAZRBOORBS830 <150>
11/364,013 <151> 2006-02-28 <150> 10/810,165 <151> 2004-03-26 <150> 10/647,818 <151>
2003-08-22 <150> 10/603,000 <151> 2003-06-23 <150> 09/727,361 <151> 2000-11-29 <150>
09/415,27 SakBictat 60geldthat 180 2Bk T BROMSA S Ve hihar3lgnthnos! H46016-3 (eglep> PRT

<213> Artifég @%ﬁgg%@%«%mw}. The association constants (Ka) and dissociation constants (Kd) were
also tabulated (Figure 13).

EXAMPLE 8
5  Phospho-RTK (Receptor Tyrosine Kinase) Proteome Profiler Blots
To identify intracellular signaling pathways affected by chimeric (ch)ARH460-
16-2-1gG1 treatment, lysates from cells treated with (ch)ARH460-16-2-IgG1 were screened
using a proteome profiler human phospho-RTK antibody array (ARY001, R&D Systems Inc.,
Minneapolis, MN).

10 Treatment and preparation of cells
Previous work (as disclosed in S.N. 11/364,013) demonstrated in vivo efficacy

of (ch)ARH460-16-2-IgGG1 in a breast cancer xenograft model using MDA-MB-231 breast
cancer cells grown in severe combined immunodeficient (SCID) mice. Accordingly,
screening for activation of intracelular signaling molecules was performed using the MDA-

15  MB-231 cell line. MDA-MB-231 cells were grown to near confluence, washed with
phosphate buffered saline (PBS) and then starved in serum and supplement-deficient media
for overnight at 37°C. After this, (ch)ARH460-16-2-IgG1 (20 micrograms/mL) or human
IgG1 (Sigma-Aldrich, St. Louis, MI} (20 micrograms/mL) was added to the cells and allowed
to bind for 20 minutes at 4°C. Cells were then stimulated by adding fetal bovine serum

20 (FBRS), L-glutamine and sodium pyruvate to the cells to give a final concentration of 10
percent FBS, 1 percent L-glutamine, and 1 percent sodium pyruvate. The cells were placed in
an incubator at 37°C and the cell tysate was collected 1 hour after stimulation. Lysates were
collected by washing the cells twice with PBS and harvesting in NP-40 lysis buffer (20 mM
Tris-HCI (pH 8.0), 137 mM sodium chloride, 10 percent Glycerol, 2 mM EDTA, 1 mM

25  sodium orthovanadate, 10 ﬁlicrograms/m}; Aprotinin, 10 micrograms/mL Leupeptin, 1
percent NP-40 (Igepal® CA-630, Sigma-Aldrich, St. Louis, MI)). The cells were resuspended
by pipetting, transferred to a 1.5 mL microfuge tube and mixed by rotation at 4°C for 30
minutes. Lysates were the centrifuged at 14000xg for five minutes and the supernatant was
transferred to a clean tube. Protein concentration was determined by the bicinchoninic acid

30  (BCA) protein assay (Pierce, Rockford, IL).
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<220> <223> Description of Artificial Sequence: Synthetic peptide <400> 1 Arg Tyr Trp Met Ser 15
<210> 2 <211> 17 <212> PAT <213> Artificial Sequence PGT/DA2008/000978 2 <220> <223>
Description wiAficiaisSequence: Synthetic peptide <400> 2 Glu Val AsnPRriscAaspSetodtsr Set lle Ann
Tyr Thr Pro Set Leu Lys 151015 Asp <210> 3 <211> 15 <212> PRT -

Human phospho-RTK. antibody array

The human phospho-RTK antibody array was screened with MDA-MB-231
cell lysates according to the protocol described by the manufacturer (Third Revision,
November 2005, R&D Systems antibody array ARY001). Briefly, each human phospho-

5 RTK profiler membrane was prepared by incubating in 1.5 mL of array buffer 1 (Part no.
895477: R&D Systems antibody array ARY001) for 1 hour on a rocking platform shaker. For
each treatment, 150 micrograms of total protein was diluted with array buffer 1 to a total
volume of 1.5 mL. This mixture was added to the prepared profiler membranes and incubated
at 4°C overnight on a rocking platform shaker. Each membrane was then washed 3 times in

101X wash buffer (diluted in purified distilled water from a 25X stock, (Part no. §95003: R&D
Systems antibody array ARY001})) and incubated for 2 hours with 1.5 mL of anti-phospho-
tyrosine-HRP detection antibody cocktail (Part no. 841403: R&D Systems antibody array
ARY001) diluted in 1X array buffer 2 (5X array buffer 2, Part no. 895478: R&D Systems
antibody array ARY001). The membranes were washed 3 times in 1X wash buffer and

15 exposed to ECL plus Western detection reagents (GE Healthcare, Life Sciences, Piscataway,
NJ) for developing. Membranes were exposed to chemiluminescent film (Kodak, Cedex,
France) and developed using an X-ray medical processor. Phospho-RTK array data on
developed X-ray films were quantitated by scanning the film on a transmission-mode scanner
and analyzing the array image file using Image J analysis software (Image J 1.37v, NIH). For

20 each RTK, the average pixel density for corresponding duplicate spots was calculated and
subtracted from background signal using the pixel density of a clear area on the membrane.
The average normalized pixel density of (ch)ARH460-16-2-1gG1 -treated samples was
divided by the average normalized pixel density of istoype control, human IgG1-treated
samples for each corresponding phospho-protein target to obtain a ratio of relative change.

25 The percent reduction of phospho-protein signal was determined by subtracting the ratio of
relative change from 1 and multiplying by 100.

The results from phospho-RTK array incubated with (ch)ARH460-16-2-IgG1
is shown in Figure 14. Compared with isotype control, (ch)ARH460-16-2-IgG1 treatment
induced a reduction in the phosphorylation of the RTK tyrosine kinase with immunoglobulin-

30 like and EGF-like domains 1 (Tie-1) (approximately 51 percent). Tie-1 together with Tie-2

form the receptor for angiopoietins, growth factors that promote angiogenesis. Binding of
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<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic peptide <400> 3
Pro Ann Tyr Tyr Gly Set Arg Tyr His Tyr Tyr AlaMet Asp Tyr 15 10 15<210>4 <211>11 <212>
PRT WO 2008/144890 PCT/CA2008/000978

angiopoietins to their receptor induces phosphorylation of Tie-1 and Tie-2 and the initiation of
cell signaling that promotes cell growth. That (ch)ARH460-16-2-1gG1 can reduce the
phosphorylation of Tie-1 upon stimulation by serum and supplements suggest that
(ch)ARH460-16-2-1gG1 can block growth factor induction of cellular differentiation and

5 tumor progression through the activation of angiopoietin/Tie-1/2 receptor ligand complex.

EXAMPLE 9
Humanization of H460-16-2
Recombinant DNA techniques were performed using methods well known in

the art and, as appropriate, supplier instructions for use of enzymes used in these methods.

10 Detailed laboratory methods are also described below.

mRNA was extracted from the hybridoma H460-16-2 1 cells using a Poly A

Tract System 1000 mRNA extraction kit: (Promega Corp., Madison, W) according to
manufacturer’s instructions. mRNA was reverse transcribed as follows. For the kappa light
chain, 5.0 microliters of mRNA was mixed with 1.0 microliter of 20 pmol/ microliter .

15 MulgGOV-3" primer OL040 (Figure 15) and 5.5 microliters nuclease free water (Promega
Corp., Madison, WI). For the lambda light chain, 5.0 microliters of mRNA was mixed with
1.0 microliter of 20 pmol/ microliter MulgGOIV-3" primer OL042 (Figure 15) and 5.5
microliters nuclease free water (Promega Corp., Madison, WI). For the garmma heavy chain, 5
microliters of mRNA was mixed with 1.0 microliter of 20 pmol/ microliter MulgGVy-3°

20 primer OL023 (Figure 16) and 5.5 microliters nuclease free water (Promega Corp., Madison,
WI. All three reaction mixes were placed in the pre-heated block of the thermal cycler set at
70°C for 5 minutes. These were chilled on ice for 5 minutes before adding to each 4.0
microliters ImPromIl 5x reaction buffer (Promega Corp., Madison, WT), 0.5 microliters
RNasin ribonuclease inhibitor (Promega Corp., Madison, WI), 2.0 microliters 25 mM MgCl,

25  (Promega Corp., Madison, Wi), 1.0 microliter 10 mM dNTP mix (Invitrogen, Paisley, UK)
and 1.0 microliter Improm Il reverse transcriptase (Promega Corp., Madison, WI). The
reaction mixes were incubated at room temperature for 5 minutes before being transferred to a
pre-heated PCR block set at 42°C for 1 hour. After this time the reverse transcriptase was heat
inactivated by incubating at 70°C in a PCR block for fifteen minutes.

30 Heavy and light chain sequences were amplified from cDNA as follows. A
PCR master mix was prepared by adding 37.5 microliters IGX Hi-Fi Expand PCR buffer
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(Roche, Mannheim, Germany), 7.5 microliters10 mM dNTP mix (Invitrogen, Paisley, UK)
and 3.75 microliters Hi-Fi Expand DNA polymerase (Roche, Mannheim, Germany) to 273.75
microliters nuclease free water. This master mix was dispensed in 21.5 microliter aliguots into
15 thin walled PCR reaction tubes on ice. Into six of these tubes was added 2.5 microliters of
MulgVH-3" reverse transcription reaction mix and 1.0 microliter of heavy chain 5 primer
pools HA to HF (see Figure 16 for primer sequences and primer pool constituents). To
another seven tubes was added 2.5 microliters of MulgK'VL-3’ reverse transcripton reaction
and 1.0 microliter of light chain 5° primer pools LA to LG (Figure 15). Into the final tube was
added 2.5 microliters of MulgK V1.-3’ reverse transcripton reaction and 1.0 microliter of
lambda light chain primer MulgAVL5"-LI. Reactions were placed in the block of the thermal
cycler and heated to 95°C for 2 minutes. The polymerase chain reaction (PCR) reaction was
performed for 40 cycles of 94°C for 30 seconds, 55°C for 1 minute and 72°C for 30 seconds.
Finally the PCR products were heated at 72°C for 5 minutes, and then held at 4°C.

Amplification products were cloned into pGEM-T easy vector using the
pGEM-T easy Vector System I (Promega Corp., Madison, WI) kit and sequenced. The
resultant VH and VL sequences are shown in Figures 17 and 18 respectively. _

For generation of a chimeric antibody, VH region genes were amplified by
PCR using the primers O1.437 and OL438 (Figure 19); these were designed to engineer in a
5* Mlul and a 3 Hind!IlI restriction enzyme site using plasmid DNA from one of the cDNA
clones as a template. Into a 0.5 mL PCR tube was added 5 microliters 10X Hi-Fi Expand PCR
buffer: (Roche, Mannheim, Germany), 1.0 microliter 10 mM dNTP mix (Invitrogen, Paisley,
UK), 0.5 microliters of Primer OL437, 0.5 microliters of primer 01438, 1.0 microliter
template DNA and 0.5 microliters Hi-Fi Expand DNA polymerase (Roche, Mannheim,
Germany) to 41.5 microliters nuclease free water..

VL regions were amplified in a similar method using the oligonucleotides
OLA39 and OL0O90 (Figure 20) to engineer in BssHI and BamHI restriction enzyme sites.
Reactions were placed in the block of the thermal cycler and heated to 95°C for 2 minutes.
The polymerase chain reaction (PCR) reaction was performed for 30 cycles of 94°C for 30
seconds, 55°C for 1 minute and 72°C for 30 seconds, Finally the PCR products were heated at
72°C for 5 minutes, and then held at 4°C. VH and VL region PCR producis were thén cloned
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into into the dual vector pANT18 (Figure 21) at the Mlul/HindII and BssHII/BamHI sites
respectively. '

pANT18 is a pAT153-based plasmid containing a human Ig heavy and light
chain expression cassette and a dhft selection gene. Thé heavy chain cassette consists of a
human genomic Ig(G1 constant region gene driven by the hCMVie promoter with a
downstream human IgG polyA region. The light chain cassette is comprised of the genomic
human kappa constant region driven by the hCMVie promoter with a downstream light chain
polyA region. Cloning sites between a human Ig leader sequence and the constant regions
allow the insertion of the variable region genes. pANT18 also contains a hamster difr gene
driven by the SV40 promoter with a downstream SV40 polyA region |

Humanized V region genes were constructed using the mouse H460-16-2 VH -
and VL templates for PCR using long overlapping oligonucleotides to introduce amino acids
from homologous human VH and VL sequences. Oligonucleotides used for generation of
variant humanized VH and VL sequences are shown in Tables 19 and 20 respectively.
Humanized variants were also cloned directly into the expression vector pANT18. The
sequences for the humanized VH and VL variants are shown in Figures 22 and 23
respectively.

The resulting chimeric (ch)ARH460-16-2 (VKOVH0), and humanized
constructs were transfected into CHO/dhfx- cells (ECACC, 94060607) by electroporation and
selected in media (high glucose DMEM with L-glutamine and Na pyruvate (Invitrogen,
Paisley, UK) plus 5 percent dialysed FBS (Cat No. 26400-044 Invitrogen, Paisley, UK),
Proline (Sigma, Poole, UK) and Penicillin/Streptomyein (Invitrogen, Paisley, UK) depleted of
Hypoxanthine and Thymidine. Colonies were selected based on levels of human IgG secreted
in the medium as measured by the human IgG1/kappa capture ELISA described below.
Selected colonies were expanded and antibodies were purified from cell culture supernatants
by Protein A affinity chromatography using a 1 mL HiTrap MabSelect SuRe column (GE
Healthcare, Amersham, UK) following the manufacturers recommended conditions. The
purified antibodies were filter sterilised before storing (in PBS pH 7.4) at +4°C.

The concentrations of the antibbdies were calculated by the higG1/kappa
capture ELISA using purified human IgG1/Kappa (Sigma, Poole, UK) as standards.

Immunosorb 96 well plates (Nalge nune, Hereford, UK) were coated with mouse anfi-human
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1gG Fe-specific antibody (16260 Sigma, Poole, UK) diluted at 1:1500 in IX PBS (pH 7.4) at
37°C for 1 hour. Plates were washed three times in PBS plus 0.05 percent Tween 20 before
adding samples and standards, diluted in 2 percent BSA/PBS. Plates were incubated at room
temperature for 1 hour before washing three times in PBS/Tween and adding 100
nﬁcrolitérs/well of detecting antibody goat anti-human kappa light chain peroxidase conjugate
(A7164 Sigma, Poole, UK) diluted 1:1000 in 2 percent BSA/PBS. Plates were incubated at
room temperature for 1 hour before washing five times with PBS/tween and bound antibody
detected using OPD substrate (Sigma, Poole, UK). The assay was developed in the dark for 5
minutes before being stopped by the addition of 3 M HCL. The assay plate was then read in a
MRX TCII plate reader (Dynex Technologies, Worthing, UK) at 490 nm.

The chimeric (ch)ART460-16-2 (VKOVHO), and humanized variant antibodies
were tested in an ELISA-based competition assay using H460-16-2 mouse antibody,
biotinylated using Biotintag micro biotinylation kit (Sigma, Poole, UK). Biotinylated mouse
H460-16-2 was used to bind to recombinant buman CD44 (R&D systems, Abingdon, UK} in
the presence of varying concenirations of competing antibody. Recombinant human CD44
was immobilised onto Immunosorb 96 well microtitre plates (Nalge nunc, Hereford, UK} at 5
micrograms/mkL in 0.05 M Carbonate buffer pH9.0 (Sigma, Poole, UK) at +4°C overnight.
Biotinylated mouse H460-16-2 antibody was diluted to 0.2 micrograms/mL and mixed with
equal volumes of competing antibody at concentrations ranging from 0-20 micrograms/mL.
CD44 plates were washed three times in PBS plus 0.05 percent Tween 20. 100 microliters of
the antibody mixes were transferred into the wells of the CD44 coated plate and this was
incubated at room temperature for 1 hour. The plate was washed, and bound biotinylated
mouse H460-16-2 was detected by adding a strepavidin-HRP conjugate (Sigma, Poole, UK)
(diluted at 1:500) and TMB substrate (Sigma, Poole, UK). The assay was developed in the
dark for 5 minutes before being stopped by the addition of 3 M HCI. The assay plate was then
read in a MRX TCII plate reader (Dynex Technologies, Worthing, UK) at absorbance 450
nm. Absorbance was plotted against the test antibody concentration to give the chart shown in
Figure 24. The chimeric (ch)ARH460-16-2 (VKOVHO) antibody and two humanized variants
were shown to be equivalent to the mouse H460-16-2 antibody in competing with biotinylated

H460-16-2 antibody for binding to recombinant CD44.
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<400> 6 Gin Gin Gly Set Thy Len Pro Phe Thy 15 <210> 7 <211> 124 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic polypeptide <400> 7 Glu Val Gin
Leu Val GluvBer@sy 6piGly Leu Val Gin Pro Gly Gly 151015 Ser Leu ArgetewcSmosiysdida Ala Set Gly
Phe Asp Phe Set Arg Tyr 202530 Trp Met Set Trp Val Avg Gin Ala Pro Gly Lys Gly Leu Val Trp Val
354045 Gly Glu Val Ass Pro Asp Set Thr Ser lle Ann Tyr Thr Pro Ser Leu 505560 Lys Asp Avg Phe
Thr lle Ser Bv§MBpEAES Ala Lys Asn Thr Leu Tyr 65707580 Leu Gin Met Asn Ser Leu Avg Ala Glu Asp

Thy Ala Vah[de T G $RRORRdHY QB OrARRAY RS- POOSEATE RYCiHET-T YaladMgt Asp
thCD44 |
The binding affinity of H460-16-2, (hu)ARH460-16-2 variant 1 and
5 (hu)ARHA60-16-2 variant 2, was compared by the determination of the respective
dissociation constants subsequent to binding to recombinant CD44 (rhCD44).
Recombinant human CD44/Fe (R&D Systems, Minncapolis, MN, USA) was

immobilized using the standard amine coupling procedure. The surface of a CMS5 sensor chip
(GE Healthcare, Piscataway, NJ USA formerly Biacore) was activated by injection of 104

10 microliters of a 1:1 mixture of 0.4 M EDC and 0.1 M NHS (flow rate 10 microliters/minute).
The thCD44 was injected at a concentration of 20 micrograms/mL {diluted in 10 mM sodium
acetate pH 5.5) to reach approximately 500 RU. Finally, 119 microliters of 1.0 M
ethanolamine-HCI pH 8.5 was injected over the surface fo block any unoccupied activated
sites on the sensor chip surface. Varying concentrations of H460-16-2, (hu) ARH460-16-2

15 variant 1 or (hu)ARH460-16-2 variant 2 were injected. Regeneration of the sensor chip
surface for subsequent injections was accomplished by injection of 10 mM Glycine-HCI pH
2.0 for 70 seconds at a flow rate of 50 microliters/minute. Antibodies were diluted in running
buffer (HBS-EP+, GE Healthcare, Piscataway, NJ USA formerly Biacore) and serially
injected at concentrations ranging from 0.67 to 667 oM, and the surface was regenerated

20 between each cycle. As a control, each antibody concentration was also injected over a
reference surface which did not have rhCD44 immobilized on the surface. Using Biacore
T100 Evaluation Software Version 1.1, kinetic analysis was performed on the obtained
sensograms using a simple 1:1 interaction model. The association and dissociation constant
were used to calculate the KD of the antibodies. The experiments were conducted using a

25  Biacore T100 system (GE Healthcare, Piscataway, NJ USA formerly Biacore). The results of
these experiments yielded values 0f 4.19 oM for murine H460-16-2 while the XD for
(hu)ARH460-16-2 variant HVI/KV1 and (hu)ARH460-16-2 variant HV2/KV1 were found to
be 6.32 and 3.17 nM, respectively (Figure 25). These results indicate that all of the antibodies
have a KD 1n the nanomolar range, and that the affinities of the humanized antibodies are

30 similar that that of the parental murine H460-16-2. The association constants (Ka) and

dissociation constants (Kd) were also tabulated (Figure 25).
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100105110 Tyr Trp Gly Gin Gly"Thy Leu Val Thy Val Ser Set 115120 PCT/CA2608/000978 4 <210>
8 <211> 107 <212> PRT <213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic pokpepda+«#00> 8 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Ledi3esAla/sderval Gly
151015 Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Asp lle Asn Asn Tyr 202530 Leo Asn Trp Tyr Gin
Gin Lys Pro my Lys Ala Pro Lys Leo Leo lle 354045 Tyr Tyr Thr Ser Arg Leo His Ser Gly Val Pro Set

Arg Phe SErXGWB05560

Isolation of Competitive Binders
Given an antibody, an individual ordinarily skilled in the art can generate a
competitively inhibiting CDMAB, for example a competing antibody, which is one that
53 recognizes the same epitope (Belanger L ef af. Clinica Chimica Acta 48:15-18 (1973)). One
method entails immunizing with an immunogen that expresses the antigen recognized by the
antibody. The sample may include but is not limited to tissues, isolated protein(s) or cell
line(s). Resulting hybridomas could be screened using a competition assay, which is one that
identifies antibodies that inhibit the binding of the test antibody, such as ELISA, FACS or
10 Western blotting. Another method could make use of phage display antibody libraries and
panning for antibodies that recognize at least one epitope of said antigen (Rubinstein IL. et al.
Anal Biochem 314:294-300 (2003)). In either case, antibodies are selected based on their
ability to displace the binding of the original labeled antibody to at least one epitope of its
target antigen. Such antibodies would therefore possess the characteristic of recognizing at

15 least one epitope of the antigen as the original antibody.

EXAMPLE 12
Cloning of the Variable Regions of the H460-16-2 Monoclonal Antibody
The sequences of the variable regions from the heavy (Vy) and light (V1)
chains of monoclonal antibody produced by the H460-16-2 hybridoma cell line were
20  previously determined (as disclosed in S.N. 11/364,013). To generate chimeric and
humanized IgG, the variable light and variable heavy domains can be subcloned into an
appropriate vector for expression (as disclosed in Example 9 above).
In another embodiment, H460-16-2 or its de-immunized, chimeric or
humanized version is produced by expressing a nucleic acid encoding the antibody in a
25  transgenic animal, such that the antibody is expressed and can be recovered. For example, the
antibody can be expressed in a tissue specific manner that facilitates recovery and
purification. In one such embodiment, an antibody of the invention is expressed in the
mammary gland for secretion during lactation. Transgenic animals include but are not limited

to mice, goat and rabbit.
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Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lleeSer Ser Leu Gin Pro 65707580 Clu Asp lle Ala Thr Tyr
Tyr Cys Gin Gin Gly Ser Thr Leo Pro Phe 859095 Thr Phe Gly Gin Gly Thr Lys Leo Glu lle Lys 100105
<210> 9 <2¥o 1o’ PRT <213> Artificial Sequence <220> <223> DEsuiptors/ofodrsificial
Sequence: Synthetic polypeptide <400> 9 Glu Val Gin Leo Val Glu Ser Gly Gly Gly Leo Val Gin Pro
Gly Gly 151015 Set Leo Arg Leo Sex' Cys Ala Thr Ser Gly Phe Asp Phe Ser Arg Tyr 202530 Trp Met
Ser Trp ValinMpaieled BrHGHY Lys Gly Leo Val Trp lle 354045 PCT/CA2008/000978 Gly Glu Val

Asn Pro Asp Her Thr Setiig Asfhdine T RbaddRkeihtibody (as disclosed in Example 9 above) is

readily isolated and sequenced using conventional procedures (e.g., by using oligonucleotide
probes that are capable of binding specifically to genes encoding {he heavy and light chains of
5 the monoclonal antibodies). The hybridoma cell serves as a preferred source of such DNA.
Once isolated, the DNA may be placed into expression vectors, which are then transfected
into host cells such as E. coli cells, simian COS cells, Chinese hamster ovary (CHO) cells, or
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis
of monoclonal antibodies in the recombinant host cells. The DNA also may be modified, for
10 example, by substituting the coding sequence for human heavy and light chain constant
domains in place of the homologous murine sequences. Chimeric or hybrid antibodies also
may be prepared in vitro using known methods in synthetic protein chemistry, including those
involving crosslinking agents. For example, immunotoxins may be constructed using a
disulfide exchange reaction or by forming a thioether bond. Examples of suitable reagents for
15 this purpose include iminothiolate and methyl-4-mercaptobutyrimidate.
(ii) Humanized Antibody
A humanized antibody has one or more amino acid residues iniroduced info it
from a non-human source. These non-human amino acid residues are often referred to as
“"import" residues, which are typically taken from an "import" variable domain. Humanization
20  can be performed the method of Winter and co-workers by substituting rodent CDRs or CDR
sequences for the corresponding sequences of a human antibody (Jones ef al., Nature
321:522-525 (1986); Riechmann ef al., Nature 332:323-327 (1988); Verhoeyen et al., Science
239:1534-1536 (1988); reviewed in Clark, Immunol. Today 21:397-402 (2000)).
A bumanized antibody can be prepared by a process of analysis of the parental
25  sequences and various conceptual humanized products using three-dimensional models of the
parental and humanized sequences. Three dimensional immunoglobulin models are
commonly available and are familiar to those skilled in the art. Computer programs are
available which illustraie and display probable three-dimensional conformational structures of
selected candidate immunoglobulin sequences. Inspection of these displays permits analysis
30 of the likely role of the residues in the functioning of the candidate immunoglobulin sequence,

i.e. the analysis of residues that influence the ability of the candidate immunoglobulin to bind
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505560 Lys Asp Gin Phe Thr lle Set Arg Asp Ace Ala Lys Asn Thr Leu Tyr 65707580 Leu Gin Met Asn
Her Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Thr Arg Pro Asn Tyr Tyr Gly Set Arg Tyr His
Tyr Tyr Ala Met2e1460005110 Tyr Trp Gly Gin Gly Thr Len Val Thr Val 8etr$abidhhaers210> 10
<211> 24 <212> DNA <213> Artificial Sequence <220> <223> Description of Artificial Sequence:

- Synthetic primer <400> 10 atgragwcac akwcycaggt cttt24 t. <210> 11 <211> 25 <212> DNA <213>
Artificial Seéfunigsnc I gisapnaEbwsdstsardiostiecied Seguwatdeesiam dicoonpares06> 11
atggagacagacAcaLEE Qe RE: TRIARA FalkhaPmalRatNAR 13k AtiEal SRiya0rms 220>

10

15

20

25

30

target antigen(s), is achieved. In general, the CDR residues are directly and most substantially

involved in influencing antigen binding.

(iii) Antibody Fragments

Various techniques have been developed for the production of antibody
fragments. These fragments can be produced by recombinant host cells (reviewed in Hudson,
Curr. Opin. Immunol. 11:548-557 (1999); Little et al., Immunol. Today 21:364-370 (2000)).
For example, Fab'-SH fragments can be directly recovered from E. coli and chemically
coupled to form F(ab"), fragments (Carter et al., Biotechnology 10:163-167 (1992)). In
another embodiment, the F(ab"); is formed using the leucine zipper GCN4 to promote
assembly of the F(ab'"), molecule. According to another approach, Fv, Fab or F(ab")»

fragments can be isolated directly from recombinant host cell culture.

EXAMPLE 13
A Composition Comprising the Antibody of the Present Invention

The antibody of the present invention can be used as a composition for
preventing/ireating cancer. The composition for preventing/treating cancer, which comprises
the antibody of the present invention, can be administered as they are in the form of liquid
preparations, or as pharmaceutical compositions of suitable preparations to human or
mammals (e.g., rats, rabbits, sheep, swine, bovine, feline, canine, simian, etc.) orally or
parenterally (e.g., intravascularly, intraperitoneally, subcutaneously, eic.). The antibody of
the present invention may be administered in itself, or may be administered as an appropriate
éomposition. "The composition used for the administration may contain a pharmacologically
acceptable carrier with the antibody of the present invention or its salt, a diluent or excipient.
Such a composition is provided in the form of pharmaceutical preparations suitable for oral or
parenteral administration.

Examples of the composition for parenteral administration are injectable
preparations, suppositories, efc. The injectable preparations may include dosage forms such as
infravenous, subcutaneous, inlracutaneous and intramuscular injections, drip infusions,

intraarticular injections, etc. These injectable preparations may be prepared by methods
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publicly known. For example, the injectable preparations may be prepared by dissolving,
suspending or emulsifying the antibody of the present invention or its salt in a sterile aqueous
medium or an oily medium conventionally used for injections. As the aqueous medium for
injections, there are, for example, physiological saline, an isotonic solution containing glucose
and other auxiliary agents, etc., which may be used in combination with an appropriate
solubilizing agent such as an alcohol (e.g., ethanol), a polyalcohol (e.g., propylene glycol,
polyethylene glycol), a nonionic surfactant (e.g., polysorbate 80, HCO-50 (polyoxyethylene
(50 mols) adduct of hydrogenated castor oil)), etc. As the oily medium, there are employed,
e.g., sesame oil, soybean oil, etc., which may be used in combination with a solubilizing agent
such as benzyl berzoate, benzyl alcohol, ete. The injection thus prepared is usually filled in an
appropriate ampoule. The suppository used for rectal administration may be prepared by
blending the antibody of the present invention or its salt with conventional bases for
suppositories. The composition for oral administration includes solid or liquid preparations,
specifically, tablets (including dragees and film-coated tablets), pills, granules, powdery
preparations, capsules (including soft capsules), syrup, emulsions, suspensions, etc. Such a
cornposition is manufactured by publicly known methods and may contain a vehicle, a diluent
or excipient conventionally used in the field of pharmaceutical preparations. Examples of the
vehicle or excipient for tablets are lactose, starch, sucrose, magnesiuin stearate, etc.

Advantageously, the compositions for oral or parenteral use described above
are prepared into pharmaceutical preparations with a unit dose suited to fit a dose of the active
ingredients. Such unit dose preparations include, for example, tablets, pills, capsules,
injections (ampoules), suppositories, etc. The amount of the aforesaid compound contained is
generally 5 to 500 mg per dosage unit form; it is preferred that the antibody described above
is contained in about 5 to about 100 mg especially in the form of injection, and in 10 to 250
mg for the other forms.

The dose of the aforesaid prophylactic/therapeutic agent or regulator
comprising the antibody of the present invention may vary depending upon subject to be
administered, target disease, éonditions, route of administration, etc. For example, when used
for the purpose of treating/preventing, e.g., breast cancer in an adult, it is advantageous to
adnunister the antibody of the present invention intravenously in a dose of about 0.01 to about

20 mg/kg body weight, preferably about 0.1 to about 10 mg/kg body weight and more
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preferably about 0.1 to about 5 mg/kg body weight, about 1 to 5 times/day, preferably about 1
to 3 times/day. In other parenteral and oral administration, the agent can be administered in a
dose corresponding to the dose given above. When the condition is especially severe, the
dose may be increased according to the condition.

The antibody of the present invention may be administered as it stands or in
the form of an appropriate composition. The composition used for the administration may
contain a pharmacologically acceptable carrier with the aforesaid antibody or its salts, a
diluent or excipient. Such a composition is provided in the form of pharmaceutical
preparations suitable for oral or parenteral administration (e.g., intravascular injection,
subcutaneous injection, etc.). Each composition described above may further contain other
active ingredientsl. Furthermore, the antibody of the present invention may be used in
combination with other drugs, for example, alkylating agents (e.g., cyclophosphamide,
ifosfamide, etc.), metabolic antagonists (e.g., methotrexate, 5-fluorouracil, etc.), anti-tumor
antibiotics (e.g., mitomycin, adtiamycin, etc.), plant-detived anti-tumor agents (e.g.,
vincristine, vindesine, Taxol, ete.), cisplatin, carboplatin, etoposide, irinotecan, etc. The
antibody of the present invention and the drugs described above may be administered
simultaneously or at staggered times to the patient.

The method of treatment described herein, particularly for cancers, may also be
carried out with administration of other antibodies or chemotherapeutic agents. For example,
an antibody against EGFR, such as ERBITUX® (cetuximab), may also be administered,
particularly when treating colon cancer. ERBITUX® has also been shown to be effective for
treatment of psoriasis. Other antibodies for combination use include Herceptin®
(trastuzumab) particularly when treating breast cancer, AVASTIN® particularly when treating
colon cancer and SGN-15 particularly when treating non-small cell lung cancer. The
administration of the antibody of the present invention with other
antibodies/chemotherapeutic agents may occur simultaneously, or separately, via the same or
different route.

The chemotherapeutic agent/other antibody regimens utilized include any
regimen believed to be optimally suitable for the treatment of the patient’s condition.
Different malignancies can require use of specific anti-tumor antibodies and specific

chemotherapeutic agents, which will be determined on a patient to patient basis. In a preferred
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<223> Inosine <400> 13 atgaggrcce ctgctcagwt tyttggnwic tt32 <210> 14 <211> 31 <212> DNA-
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer <400> 14
atgggcwica Wgaggsdcakwyycwg g31 <210> 15 <211> 29 <212> DNAPEZX32A8tfiorISequence
<220> <223> Description of Artificial Sequence: Synthetic primer <400> 15 atgagtgtgc ycactcaggt
COt0S 0 S R imdin of the motntion hamoeraps s A Sered LonOiiEents ith or, more
preferably, subsequent to antibody therapy. It should be emphasized, however, that the
present invention is not limited to any particular method or route of administration.
The preponderance of evidence shows that H460-16-2, (ch)ARH460-16-2-
5 IgG2 and (ch)ARH460-16-2-1gG1 mediate anti-cancer effects through ligation of epitopes
present on CD44. It has previously been shown, (as disclosed in S.N. 10/647,818, now U.S.
patent 7,189,397), that the H460-16-2 antibody can be used to immunoprecipitate the cognate
antigen from expressing cells such as MDA-MB-231 cells. Further it could be shown that
H460-16-2, (ch)ARTI460-16-2-1gG2, (ch)ARH460-16-2-I1gG1, (ch)ARH460-16-2 (VKOVHO0)
10 or humanized variants, (hu)ARH460-16-2 could be used in the detection of cells and/or
tissues which express a CI)44 antigenic moiety which specifically binds thereto, utilizing
techniques itfustrated by, but not limited to FACS, cell ELISA or IHC.
As with the H460-16-2 antibody, other anti-CD44 antibodies could be used to
immunoprecipitate and isolate other forms of the CD44 antigen, and the antigen can also be
15 used to inhibit the binding of those antibodies to the cells or tissues that express the antigen

using the same types of assays.
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<223> Description of Artificial Sequence: Synthetic primer PcT/cA2008/000978 7 <400> 16
atgtggggay cgktttyamm cttttcaatt g31 <210> 17 <211> 28 <212> DNA <213> Atrtificial Sequence
<220> <223%Megshiptidn of Artificial Sequence: Synthetic primer <400> YL aig88g60e tagctcagct
tctettce28 <210> <211> <212> <213> <220> 18 26 DNA Atrtificial Sequence <223> Description of
Artificial primer Sequence: Synthetic SEQ ID NOs

SEQIDNO | Sequence

Heavy CDR1 1 RYWMS

Heavy CDR2 | 2 EVNPDSTSINYTPSLKD

Heavy CDR3 |3 PNYYGSRYHYYAMDY

Light CDR1 4 RASQDINNYLN

Light CDR2 5 YTSRLHS

Light CDR3 6 QQGSTLPFT

HVI 7 EVQLVESGGGLVQPGGSL

RLSCAASGFDFSRYWMSW
VRQAPGKGLVWVGEVNPD
STSINYTPSLKDRFTISRD
NAKNTLYLQMNSLRAEDT
AVYYCTRPNYYGSRYHYY
AMDYWGQGTLVTVSS

KV1 8 DIQMTQSPSSLSASVGDRYV
TITCRASQDINNYLNWYQ
QKPGKAPKLLIYYTSRLHS
GVPSRFSGSGSGTDFTFTI
SSLQPEDIATYYCQQGSTL
PFTFGQGTKLEIK

HV2 9 EVQLVESGGGLVQPGGSL |
RLSCATSGFDFSRYWMSW
VRQAPGKGLVWIGEVNPD
STSINYTPSLKDQFTISRD
NAKNTLYLQMNSLRAEDT
AVYYCTRPNYYGSRYHYY
AMDYWGQGTLVTVSS
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<221> modified base <222> (6) <223>Inosine <220> <221> modified_base

WO 2008/144890 PCT/CA20608/600978

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 incorporated 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 not to be limited to the specific form or arrangement of parts herein described and shown.
It will be apparent to those skilled in the art that various changes may be made without
departing from the scope of the mvention 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, as well as those inherent therein. Any oligonucleotides, peptides,
polypeptides, biologically related compounds, methods, procedures and techniques described
herein are presently representative of the preferred embodiments, are intended to be
exemplary and are not intended as limitations on the scope. Changes therein and other uses
will occur to those skilled in the art which are encompassed within the spirit of the invention
and are defined by the scope of the appended claims. Although the invention has been
described in connection with specific preferred embodiments, it should be understood that the
invention as claimed should not be unduly limited to such specific embodiments. Indeed,
various modifications of the described modes for carrying out the invention which are obvious

to those skilled in the art are intended to be within the scope of the following claims.
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<222>(12) <223>Inosine <220> <221> modified_base <222>(18)

WO 2008/144890 PCT/CA20G8/600978

ATC

10801 University Bive * Menassas, VA 20110-2209 « Telephone: 703-365-2700  FAX: T03-365-2748

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3
' AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 19.

To: {(Name and Address of Depositor er Atterney) '

Arius Research Inc,

Attn: Jean de Sousa-Hitzler
55 York Street 16" Floor
Toronto, Ontario

Canada M5J 1R7

Deposited on Behalf oft  Arius Research Inc.

Identification Reference by Depositor: Patent Deposit Designation
Mouse Hybridoma: H460-16-2 PTA-4621
Mouse Hybridoma: H460-22-1 PTA-4622
Mouse Hybridoma: 7BDI-60 PTA-4623

The deposits were accompanied by: __ a sclentific description _a proposed taxonomic description indicated
above. The deposits were received September 4. 2002 by this International Depositery Authority and have
been accepted.

AT YOUR REQUEST: X We will inform you of requests for the strafus for 30 years.
The strains will be made available if a patent office signatory to the Budagpest Treaty certifies one's right to
receive, or if a US. Patent is issued citing the sirains, and ATCC s instructed by the United States Patent &

Trademark Office or the depesitor to release said strains.

If the cultures should die or be destroyed during the effective term of the deposit, it shali be your
responsibility to repliace them with living cultures of the same,

The strains will be maintained for a period of at least 30 years from date of depaosit, or five vears after the
most recent request for a sample, whichever is longer. The United States and many other conntries are
signatory to the Budapest Treaty. .

The viability of the cultures cited above was tested September 6, 2002. On that date, the cultures were viable,

International Depository Authority: American Type Culture Collection, Manassas, VA 20110-2209 USA.

Signature of person having authority to represent ATCC:

y /27D kfé‘M Date: Octeber 9, 2002
Marie Harris, Patent Specialist, ATCC Patent Depository :

cc: Mr. Ferris Lander
(Ref: Docket or Case No.: 2056.009 & US Serial No. 09/727361)
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<223>Inosine <400> 18 atgagnmmkt camttcantt cytggg 26 <210> 19 <211>26 <212>DNA

CLAIMS
What is claimed 1s:

Claim 1. A humanized antibody that specifically binds the same epitope or
epitopes of human CD44 as the isolated monoclonal antibody produced by the
hybridoma cell line H460-16-2 having ATCC Accession No. PTA-4621, comprising:

a heavy chain variable region comprising the amino acid sequence of SEQ 1D
NO:9; and a light chain variable region comprising the amino acid sequence of SEQ
ID NO:8;

or a human CD44 binding fragment thereof.

Claim 2. A composition effective for treating 2 human tumor comprising in
combination:

the humanized antibody of claim 1 and/or

a conjugate of said humanized antibody or an antigen binding fragment
thereof with a member selected from the group consisting of cytotoxic moieties,
enzymes, radioactive compounds, cytokines, interferons, target or reporter moieties
and hematogenous cells; and

a requisite amount of a pharmacologically acceptable carrier;

wherein said composition is effective for treating said human tumor.

Claim 3. The composition of claim 2 comprising in combination:

said humanized antibody of claim 1 and a requisite amount of a
pharmacologically acceptable carrier.
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<213> Artificial Sequence <220> <223> Description of Artificial primer Sequence: Synthetic <220>
<221> modified base <222>

Claim 4. The composition of claim 2 comprising in combination:

a conjugate of said humanized antibody of claim 1 or antigen binding
fragment thereof with a member selected from the group consisting of cytotoxic
moieties, enzymes, radioactive compounds, cytokines, interferons, target or reporter
moieties and hematogenous cells; and

a requisite amount of a pharmacologically acceptable carrier.

Claim 5: The composition of any one of claims 2 to 4 wherein said human tumor is
selected from the group consisting of human pancreatic, prostate, ovarian, breast and
colon tumor.

Claim 6.  An assay kit for detecting the presence of a human cancerous tumor,
wherein said human cancerous tumor expresses at Jeast one epitope of an antigen
which specifically binds to the humanized antibody of claim 1, the kit comprising the
humanized antibody of claim 1, when bound to a polypeptide whose presence, at a
particular cut-off level, is diagnostic of said presence of said human cancerous tumor.

Claim 7. A binding assay to determine a presence of cancerous cells in a tissue
sample selected from a human tumor, which is specifically bound by the humanized
antibody of claim 1 comprising:

providing a tissue sample from said human tumor;
providing said humanized antibody of claim 1;

contacting said humanized antibody with said tissue sample; and determining
binding of said humanized antibody with said tissue sample;

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

determined.

Claim 8. A binding assay to determine the presence of cells which express
CD44 which is specifically recognized by the humanized antibody of claim 1,
comprising:

providing a cell sample;

providing the humanized antibody of claim 1;

contacting said humanized antibody with said cell sample; and
determining binding of said humanized antibody with said cell sample;

whereby the presence of cells which express an antigen of CD44 which is
specifically bound by said humanized antibody is determined.
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(12) <222> Inosine PCT/CA2008/000978 8 <220> <221> modified_base <222> (24) <223>
Inosine <400> 19 atgakgthcy ongctcagyt yctnrg26 <210> 20 <211> 25 <212> DNA <213> Attificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic primer <400> 20 atggtrtccw

casctcagtt ccttg25 <210> 21 <211> 27 <212> DNA <213> Atrtificial Sequence
Claim 9. A binding assay to determine a presence of cancerous cells in a primate

tissue sample, which is specifically bound by the humanized antibody of claim 1,
comprising:

providing a tissue sample from said primate;
providing said humanized antibody of claim 1;

contacting said humanized antibody with said tissue sample; and determining
binding of said humanized antibody with said tissue sample;

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

Claim 10. Use of a humanized antibody of claim 1 or an antigen binding fragment
produced from said humanized antibody in the preparation of a medicament for
reducing the growth and survival of cancerous cells which express at least one epitope
0of CD44 on the cell’s surface, wherein said at least one epitope, when bound by the
humanized antibody of claim 1 or an antigen binding fragment produced from said
humanized antibody, results in cell cytotoxicity.

Claim 11. The use of claim 10 wherein said humanized antibody is
conjugated to a cytotoxic moiety.

Claim 12. The use claim 11 wherein said cytotoxic moiety is a radioactive

isotope.

Claim 13. The use of claim 10 wherein said humanized antibody activates

complement.

Claim 14. The use of claim 10 wherein said humanized antibody mediates

cellular cytotoxicity.
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<220> <223> Description of Artificial Sequence Synthetic primer <400> 21 atgtatatat gtttgttgtc tatttct27
<210> 22 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> Description Of AT 0278-
Sequence: Synthetic primer <400> 22 atgaagttgc ctgttaggct gttggtgct29 <210> 23 <211> 29 <212>
DNA <213> Atrtificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer
PcT/CA2006/000978 9 <400> 23 atggatttwc argtgcagat twtcagctt29 <210> 24 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer <400> 24

<1i0>

<120>

<130>

<140>
<i4ls

<150>
<151>

<150>
<1l5%1>

<150
<151>

<150>
<l51>

<150
<15%1>

<150>
<151

<160>
<170>
<210>
<21l
<212
213>
<220
<223

<400

Arg Tyr Trp Met Ser

i

<210
<211l>
«212>

<213» Artificial Segquence

YOUNG, DAVID 3. F.
FINDLAY, HELEN P.
HAHN, SUSAN E,
CECHETTO, LI&A M,
MCCONXEY, FORTUNATA

1

SEQUENCE LISTING

CYTOTCXICITY MEDIATION OF CELLS EVIDENCING SURFACE EXPRESSION OF

CD44
2056.091

11/807,887
2007-05-30

11/364,013
2006-02-28

16/810, 165
2004-03-26

10/647,818
2003-086-22

10/603, 000
2003-06-23

09/727,361
2000-11-29

09/418,278
1995-10~08

&8

Patentin version 2.3

1
S
PRT

Artificial Sequence

Description of Arrvificial Sequence: Synthetic

peptide

1

2
17
PRT



atggtyctya tvtccttgct gttctgg27 <210> 25 <211> 27 <212> DNA <213> Artificial Sequence <220>
<222> Description of Artificial Sequence: Synthetic primer <400> 25 atggtyctya tvttrct§ct/ GRIat§627°7°
<210> 26 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> Description of Artificial '
Sequence: Synthetic primer <400> 26 actggatggt gggaagatgg a21 <210> 27 <211> 25 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer <400> 27~
atggcctgga ytycwctywt mytct25 10 4

<220
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 2
Glu Val Asn Pro Asp Ser Thx 8Sex Ile Asn Tyr Thr Pro Ser Leu Lys
1 5 10 ’ 15

Asp

<2i0> 3

<211l> 15

«212> PRT

«213> Artificial Sequence

<220
«223> Description of Artificial Sequence: Synthetic
peptide

<400> 3
Pro Asn Tyr Tyr Gly Ser Arg Tyr His Tyr Tyr Ala Met Asp Tyr
1 5 10 15

<210> 4

<21i> 11

<212> PRT

<213> Artificial Sequence

<220G> .
<223> bPescription of Artificial Sequence: Synthetic
peptide

<400> 4 "
Arg Rla Ser Gln Asp Ile hsn Asn Tyr Leu Asn
1 5 10

<2106> 5

<2rix 7

<212> PRT

«<213> Artificial Sequence

<220>
<223>» Description of Artificial Sequence: Synthetic
peptide

<400> 5
Tyr Thr Ser Arg Leu His Ser
1 5



<210>28 <211>23 <212>DNA <213> Artificial Sequence <220> <223>Des

primer

<21i0> 6

<211> 8

<212> PRT

«213> Artificial Secuence

<220>

<223> Description of Artificial Sequence:

peptide

<400> &
Gln Gln Gly Ser Thr Lew Pro Phe Thr
1 5

<210> 7

<211l> 124

212> PRY

<213> Artificial Sequence

<220>

«223> Description of Artificial Sequence:

polypeptide

<400> -7

Syuthetic

Synthetic

Glu Val ¢ln Leu Val Glu Ser Gly Gly Gly Leu Val

1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
20 25

Trp Met Ser Trp Val Arg Gln Ala Pro Gly
35 40

Gly Glu Val Asn Pro Asp Ser Thr Ser Ile
50 55

Lys Asp Arg Phe Thr Ile Ser Aryg Asp Asn
&5 70

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
85 Se

Thr Arg Pro Asn Tyr Tyr Gly Ser Arg Tyr
100 1058

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val
. 115 120

Phe Asp

Lys Gly

Asn Tyr

§0

Ala Lys

Thr Ala

His Tyr

Ser Sex

Gin

Phe

Leu

45

Thr

Asn

Val

Tyx

Pro

Ser

30

val

Pro

Thr

Tyr

Ala
110

Gly

15

Arg

Trp

Ser

Leu

Tyr

95

Met

Giy

Tyx

Val

Leu

Tyr

g0

Cys

Asp

cription of Artificial
PCT/CR2008/000878
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ST S A

Sequence:Swﬂheﬂc<220> m<221>rnodmed_base

<210> B

<211> 107
<212> PRT
<213> Artificial Sequence

<220

<223> Description of Artificial
polypeptide

<400> B
hsp Ile
1

Agp Arg

Leu Asn

Tyxr Tyr

50

Ser Gly

&5

Glu Asp

Thr Phe

<210> ©

Gln

Val

Trp

3s

Thr

Ser

Ile

Gly

211> 124
<212> PRYT
<213> Artificial Sequence

<220>

Mer

Thy

20

Ty

Ser

Gly

Ala

Gln
100

Thr
e
Tle
Gln
Arg
Thr
Thr
85

Gly

Gln

Thr

Gln

Leu

AsSp

Tyxr

Thr

Ser

Cys

Lys

Hig

55

Phe

Tyr

Lys

bro

Arg

Pro

40

Serx

Thr

Cys

Leu

<223> Description of Artificial
polypeptide

<400> 9

Glu Val Gln Leu vVal Glu Ser Gly

1

5

Ser Leu Arg Leu Ser Cys Ala Thr

20

. Trp Met SBer Trp Val Arg Gln Ala

35

40

Sequence: Synthetic

Ser Ser
310

Ala Ser
24

Gly Lys

Gly Val

Phe Thr

Gln Gln

80

Glu Ile
105

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Ser

Bsp

Pro

Ser

60

Ser

Ser

Ala

Ile

Lys

Arg

Ser

Thr

Sequence: Synthetic

Gly Gly Leu Val Gln

10

Ser Gly Phe Asp Phe

258

Pro Gly Lys Gly Leu

45

<222> (18) <223> Inosine

Ser val Gly
15

Asn Asn Tyr
30

Ley Leu Ile

Phe Ser Gly

Leu Gln Pro
840

Leu Pro Phe
55

Pro Gly Gly
15

Ser Arg Tyr
30

Val Trp Ile

<400> 28

POT/CAZ008 /000978



agctcytcwg wgganggygg raa23 <210> 29 <211>25 <212>DNA" <213> Artificial Sequence

<220> <223>

Gly Glu Val Asn Pro Asp Ser Thr Ser Ile Asn Tyr Thr

50

55 &0

Pro Ser Leu

Lyvs Aep @ln Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr

65

70 75

80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 98

55

Thr Arg Pro Asn Tyr Tyr Gly Ser Arg Tyr His Tyr Tyr Ala Met Asp

100 105

Tyr Trp Gly Gir Gly Thr Leu Val Thr Val Ser Ser

<210>
<211l >
<212>
<213

<220>
<223>

<4 00>

115 120

10

24

DNA

Artificial Sequence

Desoription of Artificial Sequence: Synthetic
primex

10

atgragwcac akweycagglb ottl

<Z2i0>
<211 =
<312>
<213>

<220>
223>

<400>

11

25

DN&

Artificial Sequence

Description of Artificial Seguence: Synthetic
priwer

11

atggagacayg acacactcct getat

«210>
<211l
<212>
«213>

<220>
<223

12

29

DNA

Artificial Sequence

Description of Artificial Seguence: Synthetic
primer

110

24

25

PCT/CA2008/000878.
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Description of Artificial primer Sequence: Synthetic <400> 29 atgrasttsk ggytmarctk grttt25 <210> 30
<211>26 <212> DNA <213> Artificial Sequence <220> <223> Description of ArtificiaPSEGtRI_E 0278
Synthetic primer <400> 30 atgraatgsa sctgggtywt yctctt26 <210> 31 <211> 29 <212> DNA <213>
Artificial Sequence <220> <223> Descrip on of Artificial Sequence: Synthetic primer <400> 31
atggactcca ggctcaattt agttttcct29 11 <210> 32 <211> 26 <212> DNA <213> Artificial Sequence <220>

<4 060> 12
atggagwecayg acacactsect gytatgogr 29

<210> 13

<211> 32

«212> DNA

«213> Artificial Sequence

<Z220>

<223> Description of Artificial Sequence: Synthetic
primer

<220>

<221> modified base
<222 {27)

<223> Inosine

«400> 13
atgagiyroece ctgeteagwt tyttggnwibe g 3z

<210> 14

«211» 31

<212> DNA

<213» Artificial Sequence

<220>
<223> Descripticn of Artificial Sequence: Synthetic
primer

<400> 14
atgggewtca agatgragtc acakwyycwg g 31

<210>» 15

<211= 29

«212» DNA

<213> Artificial Sequences

<220>
<223> Descripticn of Artificial Sequence: Synthetic
primer

<400> 15
atgagtgtge ycacteaggt cctggsgtt 28

<210> 16

«211> 31

<212> DNA

<213> Artificial Seguence

<220>

«223» Description of Artificial Sequence: Synthetic
primer



S

Mok iy

<223> Description of Artificial Sequence: Synthetic primer <400> 32 atggctgtcy trgbgctgyt cytctg26
<210> 33 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> Description Ot AR 07
Sequence: Synthetic primer <400> 33 atggvttggs tgtggamctt gcyattcct29 <210> 34 <211> 26 <212>
DNA <213> Atrtificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer
<400> 34 atgaaatgca gctggrtyat sttctt26 <210> 35 <211> 26 <212> DNA <213> Atrtificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic primer <400> 35 atggrcagrc ttacwtyytc
attcct26 <210> 36 <211> 26 <212> DNA <213> Ar;rt cial Sequence PCT/CA2008/000978

<400>

16

atgtggggay cgktttyamm cttttcaatt g

<Z10>
<211>
<21i2>
213>

<2320>
223>

<400

17

28

DNA

Artificial Sequence

Description of Artificial Sequence: Synthetic

primer

17

atggaagoco cagoteaget tetettoe

<210>
«211>
<212>
<213

<220>
<223>»

<220
<d28>
<222>
<223>

220>
<221z
<222
<223»

<220>
<221
222>
<2233

=4 00>

18

26

DHA

Artificial Sequence

Description of Artificial Sequence: Synthetic

primer

medified base
{8}
Inosine

modified base
{1z}
inogine

modified _base
{18}
Inosine

18

atgagnmmkt cnmttcantt cytggg

<210>
<211>
<21Z>
<213>

< 220>
<Z23>»

220>
<221z
<Z222>
<223 >

19

26

DNA

Artificial Sequernce

Degcription of Artificial Sequence:

primer

modified_base
{12)
Inosine

Synthetic

31

28

26
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12 <220> <223> Description of Artificial Sequence: Synthetic primer <400> 36 atgatggtgt taagtcttct
gtacct26 <210> 37 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> DeStriptidicor2°7®
Artificial Sequence: Synthetic primer <400> 37 atgggatgga gctrtatcat sytctt26 <210> 38 <211> 23
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic
primer <400> 38 atgaagwtgt ggbtraactg grt 23 <210> 39 <211>

8

<220

<221> modified base
<222> (24)

«223> Inocsine

«400> 19
atgakgthcy cngotcagyt votnrg ' 26

<210> 20

<211> 25

«212» DNA

«213> Artificial Sequence

<220s
«223> Degcription of Artificial Seguence: Synthetic
primer

<400» 20
atggtrrcew casctcagtt ccttg 28

<210» 21

<21l> 27

«<213> DHA

<21i3> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
primer

<400> 21
atgtatatat gtttgttgtc tatttet 27

<210> 22

<21li>» 29

<212> DNA .
<213> Artificial Sequence

«220>
<Z23> Description of Artificial Seguence: Synthetic
primer

<400> 22 .
atgaagltge ctgttaggetr gtigygtget 23

«21Q> 23

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Degscription of Artificial Sequence: Synthetic
primer

LER R



25 <212>DNA <213> Artificial Sequence <220>

Synthetic <220>

<400

23

atggatttwe argtgeagat twtcagcett

- w210
<2il>
<212
<213>

<220
<223>»

<400>

24
27
DNA
Artificial Sequence

Description of Artificial Sequence:

primer

24

atggtyctya tvtocttget gtictag

<210>»
<211l>
<Z212>
<213 >

<220
<223%

<400>

25

27

DNA

Artificial Seguence

Description of Artificial Seguence:

primex

25

atggryctya tvttroctgot gcoktatgg

<21C>
<Z21il>
L <212>
<213>

<220
<223

<400

26

21

DNA

Artificial Sequence

Description of Artificial Secuence:

primer

26

actggatggt gggaagatgg a

<210>
<211>
<2125
<213

<220>
<223

<400

27

25

DNA

Artificial Sequence

<223> Description of Artificial primer Sequence:

Synthetic

Synthetic

Synthetic

Description of Artificial Sequence: Synthetic

primer

27

atggectgga ytyewetywh mytot

PCT/CR2008/000078

28

27

27

21 -

25



<221> modified base <222> (15) <223> Inosine <400> 39 atggratgga sckknrtctt tmtct25 <210>
40 <211> 25 <212> DNA <213> Atrtificial Sequence 13 <220>

<210>
<21il>
<212>
<233 >

«220>
<223>

<220>
<221>
<222
<2235

<4 00>

iC

28

23

DNA

Artificial Seguence

Description of Artificial Segquence:

primer

modified base
(15)
Inosine

28

ageteytowg wgganggygg raa

<218
211>
<212
<d13»

<2320=>
w223 >»

<480>

25

25

DNA -

aArtificial BSequence

Description of Artificial Sequence:

primer

a9

atgrasttsk ggytmarctk grttt

<210>»
<211>
<212>
<213>

<2205
«223%

<400>»

30

26

DNA

Artificial Sequence

Description of RArtificial Sequence:

primer

30

atgraatgsa sctgggtywt ycotctt

<210>
<211>
<212>
<213

2220
<223

<400

31
29
DNA
Artificial Seguence

Bescription of Artificial Sequence:

primer

31

atggactoea ggotcaattt agttihtect

Synthetic

Synthetic

Synthetic

Synthetic

23

25

26

23

PCT/CA200B/000978
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<223> Description of Art|f|C|aI Sequence Synthetic primer <400> 40 atgaacttyg ggytsagmitt grttt25

<210> 41 <211> 25 <212> DNA <211> Art cial Sequence <220> <223> Description of Aftitfciaf/ °°07#
Sequence: Synthetic primer <400> 41 atgtacttgg gactgagctg tgtat25 <210> 42 <211> 23 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic primer <400> 42
atgagagtgc tgattctttt gtg23 <210> 43 <211> 28 <212> DNA <213> Atrtificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic primer <400> 43 atggattttg ggctgatttt ttttattg28 <210> 44
<211> 26 <212> DNA <213> Atrtificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic primer

<210> 32

<Z1l1l> 26

<212> DNA

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
primex

<400> 32
atggctatey trgbgetgyt coytetg 26

<210> 33

<211l» 29

<Z21i3> DNA

<213> Artificial Seguence

<220>

223> Description of Artificial Sequence: Bynthetic
primer

<400> 33
atggvttgys tgbtggamctt geoyattoct 29

«210> 34

«211l> 26

<212> DNA

«213> Artificial Sequence

<220

«<223» Description of Artificial Sequence: Synthetic
primer

<&00» 34
atgaaatgca getggrbyatb sttctt 26

<210> 38

<Z11> 26

<212> DNA

<213> Artificial Seguence

<22¢>
223> Description of Artificial Sequence: Synthetic
primer

<400> 3%
atggrcagre ttacwtyyic attcct 26

<210> 36

<21l> 26

<Z21i2> DNA

<213> Artificial Sequence



PCT/CA2008/000978 14 <220> <221> modified base <222> (21) <223> Inosine <400> 44
ccagggreca rkggatarac ngrtgg26 <210> 45 <211> 124 <212> PRT <213> Hue muscult& €466 %8 Gin
Val Lys Len Len Glu Ser Gly Gly Gly Len Val Gin Pro Gly Gly 151015 Set Len Lys Leu Ser Cys Ala
Thr Set Gly Phe Asp Phe Set Arg Tyr 202530 Trp Met Set Trp Val Arg GIn Ala Pro Gly Lys Gly Len
Gin Trp lle 354045 Gly Glu Val Asn Pro Asp Set Thr Set lle Awl Tyr Thr Pro Set Len 505560 Lys Asp
Gin Phe lle lle Ser Arg Asp Ass Ala Lys ken Thr Leu Asp 65707580 Len Gin Met Set Lys Val Set Set

Glu Asp Thr Ala Len Tyr Tyr Cys 12

<220>
<223> Description of Artificial Sequence: Synthetic
primer

<400> 26
atgatggtgt taagtettet gtacct Z6

<210 37

<211l> 26

<212> DNA

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
primer

<4G0> 37
atgggatgga gcetrtatcat sytett 26

<2i0> 38

«dil= 23

<212> DNA

<213> Artificial Sequence

<220>

.<223> Description of Artificial Sequence: Synthetic
primer

<430> 38
atgaagwtgl ggbtraactg grt 23

<210> 39

<211> 25

<212> DNA

<3213> Artificial Sequence

<220
<223> Desgcription of Artificial Sequence: Synthetic
primer

<220>

<221> modified _base
<222 {15}

«223> Inogine

<400> 39
arggratgga sckknrtett tmbeg 25

<210> 490

<2il=> 25

<212» DNA

<213> Artificial Sequence



b,

I
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859095 Thr Arg Pro ken Tyr Tyr Gly Set Arg Tyr His Tyr Tyr Ala Met Asp 100105110 Téér Tgo é%OGln
Gly Thr Ser Val Thr Val Set Ser 115120 <210> 46 <211> 107 <212> PRT <213> Hue’ muscu 08 2306>
. 46 Asp lle Gin Met Thr Gin Thr Thr Set Set Len Set Val Set Len Gly 51015 PCT/CA2008/000978 15
-© Asp Arg Val Thr lle Asa Cys Arg Ala Set Gin Asp lle Asn Asn Tyr 202530 Leu Asn Trp Tyr Gin Gin Lys
Pro Asp Sly Thr Val Lys Leu Leu lle 354045 Tyr Tyr Thr Set Arg Leu His Ser Sly Val Pro Ser Arg Phe’
"~ Set Sly 505560 Set Sly Set Sly Thr Asp Phe Set Leu Thr lle Ser Ann Lea Glu Lys 65707580 Glu Asp
Val Ala Thr Tyr Phe Cys Gin Gin Sly Set Thr Leu Pro Phe

13

<220>
<223> Descripticn of Brtificial Sequence: Synthetic
primer

<4G0> 40
atgaacttyg ggytsagmtt gritt 25

<210> 41 ’ -
«<211> 25

«<212> DNA
<213> Artificial Seguence -

<220>
<223> Description of Artificial Seguence: Synthetic
primer

<400> 41
atgtacttgg gactgagctg tgtat 25

<210> 42 : ;
<21i= 23

<212> DNA

«<213> Artificial Seqguence

«220>
«223> Description of Artificial Sequence: Synthetic
primer

<400»> 42
atgagagtge tgattotttt gtg 23

<210> 43
<211> 28 '
«Z12> DNA -
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
primer

<400> 43 -
atggattttg ggetgatitt ttttattg 28

<210> 44

«311l> 26

<212> DNA

<213> Artificial Sequence

<220>
223> Description of Artificial Sequence: Synthetic
primer



859095 Thr Phe Sly Ser Sly Thr Lys Leu Glu lle Lys 100105 <210> 47 <211> 75 <212> DNA <213> )
Avrtificial Sequence <220> <223> Description of Artificial Sequence: Synthetic oligonutiectide e46% 2,/
gttgctacgc gtgtccactc cgaggtgaag ctgetcgagt ctggaggtgg cctggtgcag60 cctggaggct ccctg75 <210> 48
<211> 35 <212> DNA <213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic oligonucleotide <400> 48 cccagaaagc ttacctgagg aaacggtgac tgagg35 <210> 49 <211> 58
<212> DNA <213> Artificial Sequence 16 <220> <223> Description of Artificial Sequence: Synthetic
- oligonucleotide <400> 49 gttgctacgc gtgtccactc cgaggtgcag cttgtcgagt ctggaggtgg cctggtgess <210>
- SO <211> 58 <212> DNA <213> Artificial Sequence

:zggz modified base

<222> (21}
<223> Inosine

<400> 44 i
ceagggroeca rkggatarac ngrtgg 26

«210> 45

<211> 124

«212> PRT

<213 Mus musculus

<400> 45
Glu Val Lys Leu Leu Glu SBer Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 1G 15

Ser Leu Lys Leu Ser Cys Ala Thr Ser Gly Phe Asp Phe Ser Arg Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile
35 49 45

Gly Glu Val Asn Pro Asp Ser Thr Ber Ile Asn Tyr Thr Pro Ser Leu
59 55 a0

Lys Asp Gln Phe Ile Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Asp

Leu Gln Met Ser Lys Val Ser Ser Glu Asp Thr Ala Leu Tyr Tyr Cys -
85 a9 95 h

Thr Arg Pro Asn Tyr Tyr Gly Ser Arg Tyr His Tyr Tyr Ala Met Asp
100 105 110

Tyx Trp Gly Gla Gly Thr Ser Val Thr Val Ser Ser
115 120 :

<210> 46

<2L1> 107

<212> PRT

<213> Mug musculus

<400> 46

Agp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Val Ser Leu Gly
1 5 10 15



<220> <223> Description of Art|f|C|aI Sequence: Synthetlc oligonucleotide <400> 50 ctggaggtgg
cctggtgcag cctggaggct coctgagact ctectgtgea gectcaggss <210> 51 <211> 29 <212> BRIART390A3®
cial Sequence <220> <223> Description of Artificial Sequence: Synthetic oligonucleotide <400> 51
gggaaagggc tagtgtgggt tggagaagt29 <210> 52 <211> 25 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide <400> 52 ccacactagc cctttccctg
gagcc25 <210> 53 <211> 57 <212> DNA <213> Art cial Sequence <220> <223> Description of

Artificial Sequence: Synthetic oligonucleotide <400> 53 tacgctgtac ctgcaaatga acagcctgag agctgaagac
acagccgtgt attactg57 DCT/5A2008/000978

Asp Arg Val Thr Ile Asn Cys Arg Ala Ser Gin Asp Ile Asn Asn Tyr
20 25 3¢

Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 40 45

Tyr Tyr Thr 8er Arg Leu His Ser Gly Val Pro Ser Arg Phe Sex Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Ser Leu Thr Ile Ser Asn Leu Glu Lys
65 70 75 :2¢]

Glu Asp Val Ala Thr Tyr Phe Cys Gln Gln Gly Ser Thr Leu Pro Phe
85 30 95

Thr Phe Gly Ser CGly Thr Lys Leu Glu Ile Lys
100 105

<218 47

<21Ll> 75

<23i2> DNA

<213> Artificial Sequence

<220>

<223> Description of Arxvificial Seguence: Synthetic
oligonucieotide

<400> 47 z
gttgetacge ghgbcecacte cgaggtgaag ctgetegagt ctggagygtgy cetggtgeag 60

cetggagget cocty 75

<210> 48
<21Lls 35
<212> DNA
<213> Artificial Sequence T

<220>
<223> Description of Artificial Seguence: Synthetic
oligonucleotide

<400> 48
coragaaage ttacctgagg aaacggtgac tgagy 35

<210> 49

«21l>» 58

<Z12> DNA

<213» Artificial Seguence



17 <210> 54 <211> 56 <212> DNA-<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic oligonucleotide <400> 54 atttgcaggt acagcgtatt tttggcgttg tctctgg%ﬁé%ﬁ%‘f@fé’?&w
atcctt56 <210> 55 <211> 42 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic oligonucleotide <400> 55 cccagaaagc ttacctgagg aaacggtgac cagggttcct
tg42 <210> 56 <211> 44 <212> DNA <213> Atrtificial Sequence <220> <223> Description of Artificial :
Sequence: Synthetic oligonucleotide <400> 56 ctggaggtgg cctggtgcag cctggaggct ccctgagact ctccdd -
<210> 57 <211> 29 <212> DNA <213> Attificial Slg‘equence <220> <223> Description of Artificial )
Sequence: Synthetic oligonucleotide <400> 57 gggaaagggc tagtgtggat tggagaagt29 <210> 56 <211>
50 <212> DN&x213> Artificial Sequence

«223> Description of Artificial Seguence: Synthetic
oligonucleotide

<400> 45
gtigctacge gtgtocacte cgaggtgeag cttgtogagt ctggaggtgg cctggtgeo 58

<210> 50 . =
<211l» 58

<212> DHNA

<213> Brtificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 50
ctggaggtgg cctggtgcay cctggagget cocotgagach ctoctgtgea goctceagg 58 S

<210> 51

<211> 29

<212> DNA

«213> Artificial Sequence

«220>
<223> Pescription of Artificial Sequence: Synthetic
oligonucleoctide

<400> 51
goggaaayggge tagtgbgggt tggagaagt 29

<210> 52

<211l» 25

<2Z12> DHA

«213> Artificial Sequence

«220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 52
ceacactage cottitoccoty gageco 25

<210> 53 -
<2L11» B7 -
«212> DNA

<213> Artificial Sequence -

<220>
<2235 Description of Artificial Seguence: Synthetic
oligonuclectide

<400> 53
tacgctgtac ctgcaaatga acagectgag agotgaagac acagoogbgt attacty 57



PCT/CA2008/000978- 18 <220> <223> Description of Artificial Sequence: Synthetic oli anucleotlde

* <400> 58 atttgcaggt acagcgtatt tttggcgttg tctctggaga tggtgaattgs0 <210> 59 <211> 37°< BN
<213> Artificial Sequence <220> <223> Description of Artificial Sequence; Synthetic ollgonucleotlde
<400> 59 tcccaggcgce gegatgtgat atccagatga cacagac37 <210> 60 <211> 68 <212> DNA <213> )
Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic oligcnucleotide <400> -
60 ctgccaggat ccaactgagg aagcaaagtt taaattctac tcacgtttta tttccaactt60 tgtccccg68 <210> 61 <211> 54
<212> DNA <213> Atrtificial Sequence

17

«210> 54 :
<21l> 56
€212> DHNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic

oligomiclectide ;
<400> 54 -
atttgraggt acagogbatt tttggegttg tctotggaga bggtgaatet atectt 56 -

.

<210> 55 :
<2il> 42 E
<212> DNA -
<213> Artificial Sequence =
<220> . '
<223 > Description of Artificial Sequence: Synthetic T

oligonucleotide ‘
<400» 55
codagaaage ttacctgagyg azacggtgac cagggttoct tg 42 =
<210> 56 z
«211s 44 ' '
<212> DNA
<213> Artificial Sequence
<220 -
<223> Description of Artificial Sequence: Synthetie

oligonucleotide
<400> 56
ctggaggtgy cotggtgcag coctggaggcet cootgagack ctec 44
«218> 57
<2il= 29
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic

oligonuclieotide
<404> 57
gagaaagygge tagtgtdgat tggagasagt 29
<210> 58
<21lli> 5§
<212> DNA

<213> Artificial Sequence



<220> <223> Description of Artificial Sequence: Synthetic oligonucleotide <400> 61 tcccaggc o -
- gcgatgtgat atccagatga cacagtctcc atcctcectg tctgs54 <210> 62 <211> 52 <212> DNA 2515 /E\Or%i Toit:1 K
- Sequence <220> <223> Description of Artificial Sequence; Synthetic oligonucleotide 19 <400> 62

- ctccatcctc cctgtctgec tetgtgggag acagagtcac catcacttge ag52 <210> 63 <211> 30 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic oligonucleotide <400>

" 63 cagaaaccag gtaaagctcc taaactcctg30 <210> 64 <211> 30 <212> DNA <213> Art cial Sequence

.. <220> <223> Description of Artificial Sequence: §é/nthetic oligonucleotide

<220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 58
atttgeaggt acagegbtatt bttggeogttg tetetggaga tggtgaatty 50

<210> 53

<211> 27

<212> DNA

«213> Artificial Seguence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 59
teccaggege gogatgtgat atccagatga cacagac 37

<Z10> 64

<211l> 68

<212> DNA

<213> Artificial Seqguence

«<2320>
«223> Description of Artificial Seguence: Synthetic
cligonucleotide

<4030> 60 .
ctgecaggal ccaactgagg aagcaaagtt taaattetac teacgtttta tttccaactt 60

tgtocery 68

<210> 61

<211> 54

<312> DNA

«213> Artificial Sequence

<220>

<223>» Description of Artificial Sequence: Synthetic
oligonucleoctide

<400> 61
teccaggege gegatgtgat atccagatga cacagtcoteoc atectocotg tetg 54

<210> 62

<211> 52

«212> DNA

<213> Artificial Sequence

<220C>

<223> Description of Artificial Sequence: Synthetic
cligonucleotide



<400> 64 caggagttta ggagctttac ctggtttctg30 <210> 65 <211> 41 <212> DNA <213> Atrtificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic oligonucleotide ZFJH¥ &5/ 0007
cagcctgcag cctgaagata ttgCCaCtta CtattgCCaa C41 <210> 66 <211> 43 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence; Synthetic oligonucleotide <400> 66
tcttcaggct gcaggctgct aatggtgaaa gtaaaatctg ttc43 20 <210> 67 <211> 50 <212> DNA <213> Atrtificial
Sequence <220> <223> Description of A ficial Sequence: Synthetic oligonucleotide <400> 67
gtttaaattc tactcacgtt ttatttccaa ctttgtccce tggecgagggs0 <210> 68 <211> 21 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic primer

<400> 62
ctecateocte cctgteotgee totgtgggag acagagtcac catcacthge ag 54

<210> 63

<Z11> 340

<212> DNA

<213> Artificial Seguence

<220

<223> Description of Artificial Segquence: Synthetic
oligonucleotide

<400 63
cagaagcecag gtaaageboc taaactoctg 30

<210> 64

<211= 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Seguence: Synthetic
oligonucleotide

<400> 64
caggagtita ggagetttac ctggtttety 30

<210> 6%

211> 41

<212> TNA

«213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 63 -
cagcotgrag ectgaagata ttgccactta ctattgecaa ¢ 41

1

[

210> 66

<211> 43

<212> DNA

«213> Artificial Seguence

EE S M

«220>

<223> Description of Artificial Sequence: Synthetic
oligonucieotide

LAy

<400> 66
tottcagygct geoaggetgot aatggtgaas gtasaatctg tto 43



<400> 68 taagctecetg atctataatg c21 CT/CB2008/000378

20

<210> 67

<Z1l> 50

<2125 DNA

<213> Artificial Sequence

«220>

<223> Descripticn of Artificial Sequence: Synthetic
cligomucleotide

<400> 67
gtttaaattc tacteacgtt ttatttocaa ctttgtccoco bggecgaacg 50

<21i0> 68

<211> 21

«<212> DNA

<213> Artificial Sequence

<220>

<223> Desaription of Artificial Seguence: Synthetic
primer

<400> 68
taagetecty atctataatg o 21



