WO 2007/146172PCT/1JS2007/013587 ANTIBODIES RECOGNIZING A
CARBOHYDRATE CONTAINING EPITOPE ON CD-43 AND CEA
EXPRESSED ON CANCER CELLS AND METHODS USING_SAME 3
HRAYEHEPERENCE TO RELATED APPLICATIONS [00013%?‘3)52"“7’”‘3“87
application claims the priority benefit of 1.5.S. provisional application serial
no. 60/811,850, filed June 7, 2006, which is incorporated herein by
reference in its entirety. FIELD OF THE INVENTION 100021The present
invention relates to novel monoclonal antibodies that recognize a
carbohydrate containing epitope on CD43 and carcinoembryonic antigen
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[6604] Funciional studies demonstrated that anti-CD43 monoclonal antibody stimulates
the proliferation of peripheral blood T lymphocytes (Mentzer et al. (1987) J. Exp. Med. 1,165
(5):1383-92; Park et al. (1991) Nature, 350:706-9) and the activation of monocytes (Nong et
al. (1989) J. Exp. Med. 1:170(1):259-67). A monoclonal anti-CD43 antibody L11 blocks T
cell binding to lymph node and Peyer's patch HEV., Axntibody L11 inhibits T cell
extravasation from the blood into organized secondary lymphoid tissues (McEvoy et al.
(1997) J. Exp. Med. 185:1493-8). Monoclonal antibody recognizing CD43 molecule induces

apoptosis of lineage marker-negative bone marrow hematopoietic progenitor cells (HPCs)
that express CD34 at a high density (Bazil et al. (1996) Blood, 87(4):1272-81.) and of human
T-lymphoblastoid cells (Brown et al. (1996) J. Biol. Chem. 271:27686-95). Recent studies



WO 2007/146172PCT/US2007/013587 further indicated that C043
functions as a ligand for E-selectin on human T cells (Matsumoto etal.
MOSQJ Immunol 175:8042-50; Fuhlbrigge et al. (2006) Blood N
1(61) [0005]Interestingly, scientists have also dlscover(éd’ H§AL0 71013587
certain nonhematopoietic tumor cells, especially colorectal

adenocarcinomas, do express CD43 molecules on the cell surface.

Santamaria et al. (1996) Cancer Research, 56:3526-9: Baeckstrom et al.

(1995) J. Biol. Chem. 270:13688-92; Baeckstrom et al. (1997) J. Biol.

Chem. 272:11503-9; Sikut et al. (1997) Bioc é;em Biophy. Res. Comtnun
furthgnsgipated Rt BEATARR h AUHRAAE e SR usen el QHeumoto
et al. o@D M dneekidivle (TGLE2205 Faitddifecenelr dRihp Bdoot|cikotytd -6).
[D{i{)g}DA'S l(rﬁé%%ﬁgﬁnl&&ﬂ SQ'I%?\Z:) alsn?&ﬁéc%%ﬂ &Z’i@ c%}égg’n%)ﬂém%weﬁc tumor

has been suggest e that over-expression of CD43 causes activation of
cellsygnehitdy 5%%@ PROfEhT ST tkalfERsESF (Attupoifedgene the coll surface.
Sant232e2a-30) m%)somw@%a&aaut%% sNF--RaplaBdargehig crEss anhy].

vi tran chp aos I .
Che% 1?5%%%97%)” ggﬁmgnfect e\§| en %O\%\lll%t e%ga%sg%ggl?og%%ﬁgah
(199 &Rsﬁquévie%@ i STIHBKIHG: €r1?eﬁusB BrcesRreruai i Rlopagon
CD%Mi@@Qééﬁsxﬂ”@E@Rﬁw&d j &&mﬁmﬁm@b t@mi&@%@r%@fﬁﬂ&ﬂ@b@ﬁaﬁﬁ%bf

n Inding to. re
1eukoc ee%t%3 I%e%% by %t%g ghzjt spec |ca t-ltralgﬁg 3’%%% ltrhas been
Sugg@ﬁf%ﬁhﬂrﬁm@ﬁpﬁmﬁﬁ &ritTemsep éeﬂigabm a‘éth@ﬂmm @@r:p@mepmtem
p53 @%W@M@M&g&k@msg@@?mwmig QMg o ReSRappaB

antlbodles as therapeutic a ntsf rtreatl CD43
target)&?nef‘sﬁ]g r?’on]ﬁem po% it T aéc%er %ﬁ‘gr %Oéfp?és@e“& §p It J.

Oncel v%ﬁié%ﬁﬂ%mmﬁ@eeﬁﬁméﬁwwm‘émgwa@ﬂheo@%ﬁ@mﬁésmmm
numdBERHANRNS AIdMageNialirasts MQ@%ﬁepﬁaem@@am%@ﬁgst& @Feutlcs
10

apical surface of the celks (Hammarstro Semin, Cancer Bi

for ‘@’é‘f%‘it??ﬁi%%%ﬁ"aﬂ% g TEThAREEE a{g‘é’ﬁég H é‘FSﬁ& BrediReda AL Rgr and
immehCE A«txprEbsio reedending:f ormgtinerayicat s iantsgerifainlty thel to a CD43
exprEQile Rl SHHGA G EQ%&xW&Ehm? GIREP Qe%ts t%%ﬁg&g&%ﬂl&’ 8 L1998 expressed

(Hammarstrom, S. (1999) Semin, Cancer The excessive

on k’é’;&ﬂ’ﬁé@%?o‘ﬁ ekl 4L %gé%a%crﬁsﬁvltyssgssﬁeahe% YR etul as
therqypiotiecighoafoLtcpangCRG camessidyngiaiteiogisideoanreer,

[eaag?EpatQ?ﬁAu ShGRAME %Péﬁgré%ﬁ%ﬁ%%%?égyaé}dﬁi%éﬁic%r%?‘&ﬁ%ﬁJB§£§£9 Goch as the

has been used-as a tumor marker cal assays to
sastipEiaiientne BLv R SR BlREcH e ERIIN BB FheR G Ee PR iferirs R iR dhe
apicibRgrbeenfiflizediciibaalyaatihe: pRogrissis s manage it 0f CarEe)s In
m&%%ﬂm urg gx ﬁf}s&é Meds éﬁ%ﬁ Jas§&§ %'381"' X ?A%’Jé';‘ﬁ 9913~{tendmg

enzin. 7 16 -166; Shive et al.,
ﬁonﬁh%éﬁ*%?ﬁﬁ&hr@gém}o em&@llﬁ\’ﬁ%&ﬁﬂﬁe@gw@ss%éﬁﬁﬁ’eoéme
prot@iatndatly vsetliimenassesiEed spdigemn-ter LrealedBIesapy-(uyoRiNY,

et.al. (2002 Ant| rRes 22:4255- 64). Two major strat S usin
e O e Ay MR R R o
cancfe o R isccapnsEi N Fgasry m%@maecgbﬁ@@wﬁ%m@r@ymﬁm@mst

canc@N ) 1Eensd dsnkeki Mepirale, @PAMAnicanten RES 12A(BA:A0G infd) or

|sot es Wllklnson R W. et al., (2001) PNAS 8, 102
(TG‘P ergssﬁrsl\%) QGG AN cjg %[roen‘fg’Fﬁis(%Afgége Jggﬁ%‘? Qi5rassr patients
haveTlopg &eeppmbm@dgumémFﬁgﬂ[aeg@n@@@émtmawpmtzﬁ c2084) (Gold P, et al.

(196§)Eﬁﬁ?ﬂ2r§\§§&19i§‘1@ @@JI@ﬁ%ﬁﬁuﬁﬁ%@b@@j%&h@ﬁg@&%? alg@.166;
tended to the use of antlboﬂygfr antlb ragag‘?nt conjugated

Shixgy h th r&pRt tfé Ryaits<hEkh 20 'f’é'x?r% eotides,
immumodulators or eytokines. The other method is to utilize
immunological eytolytic activities, specifically through antibody-dependent
cellular cytotoxicity (ADCC) or complement-dependent cytotoxicity (CDC)
to eliminate CEAexpressing tumor cells (Imakiire T et al., (2004) Int. J.
Cancer: 108, 564-570). These methods often give rise to cytokine
releases resulting in systemic side effects. [0008]All references,
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specifically binds to an epitope on the extracellular domain of a human

CD43 expressed by a human colorectal cancer cell, wherein the antibody

comprises a heavy chain variable region comprising the three

complementary determining regions from the amino acid sequence of

SEQ ID NO:1, and a light chain variable region comprising the three

complementary determining regions from the amino acid sequence of
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acceptable carrier. 10009g]In an eightlggw&lgiere is provided a kit
comprising a pharmaceutical composition comprising the monoclonal
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ggﬁ{%@%ﬁ)&%@h&&%ﬁ&% COIRAYIDG he-raoRoClAnAl - HIHRAAY, A8 human CD43 or a
human carcinoembryonic antigen (CEA} expressed by a human colorectal cancer cell or a
human gastric cancer cell, but does not specifically bind to a human CD43 expressed on the
cell surface of human peripheral T cells or Jurkat cells, and is capable of inducing apoptosis
of the cancer cell after binding to the epitope on the cell surface of the cancer cell in vitro 1n
the absence of cytotoxin conjugation and immune effector function, wherein the epitope
comprises a carbohydrate and the binding of the antibody to the epitope is inhibited by
oligosaccharides Le*, Le’-lactose, and lacto-N-difucohexaose 11 (LNDFH II).

[0009al  In a second aspect, there is provided an isolated monoclonal antibody that
specifically binds to an epitope on the extracellular domain of a human CD43 expressed by a
human colorectal cancer cell, wherein the antibody comprises a heavy chain variable region

comprising the three complementary determining regions from the amino acid sequence of



1000911In a tenth aspect, there is provided a pharmaceutical composition
comprising the monoclonal antibody as defined above. [0009j]In a
eleventh aspect, there is provided a method of producing the antibody of
the first aspect, comprising culturing a host cell under conditions that allow
production of the antibody, wherein the host cell comprise one or more
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which antibody specifically binds to an
region sequence from the amino acid sequence of SEQ D NO:7, and the light chain variable

region sequence from the amino acid sequence of SEQ ID NG:8.

[0009¢] In asixth aspect, there is provided an isolated cell that produces the monoclonal
antibody of the first aspect.

[6009f] In a seventh aspect, there is provided a composition comprising the monoclonal
antibody of the first aspect, and a pharmaceutically acceptable carrier.

[0009g] In an cighth aspect, there is provided a kit comprising a pharmaceutical
composition comprising the monoclonal antibody of the first aspect.

[0609h] In a ninth aspect, there is provided a pharmaceutical composition comprising the
monoclonal antibody as defined above.

1000%9i] In a tenth aspect, there is provided a pharmaceutical composition comprising the
monoclonal antibody as defined above.

[60095]  In aeleventh aspect, there is provided a method of producing the antibody of the

first aspect, comprising culturing a host cell under conditions that allow production of the
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epitope on CD43 and/or CEA expressed by a nonhematopoietic cancer

cell, but does not specifically bind to a CD43 expressed by a leukocyte or

by a Jurkat cell, and is capable of inducing apoptosis of the

nonhematopoietic cancer cell after binding to the epitope expressed on

cell surface of the nonhematopoietic cancer cell in the absence of

cyusitend, colrjriation entideHrmemerskare prunetioPk ufsienvgséosphiviaging the
c m@%&tﬁs a carbohydrate, and the binding of the antibody to the epitope

is Inhibited by a carbohydrate comprising a Lea structure, a Lea- lactose
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agﬁ%) described herein is a monoclonal antibody. In some

embodiments, the antibody described herein is a murine, a human, a
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examRle, the reduction in cell number or inhibition of cell growth in the
presence the antibody is by at least any of about 10%, about 20%, about
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100141In some embodiments, the antibody described herein recognizes a
crfentibeidin whrope be beseserheanairedoR Ao T CBPaNgtEaencoding the
eéggg%a?q by the nonhernatopoietic cancer cell , wherein the

conformation epitope includes a structure having physical and chemical

clifaerdristos dtisivatie asnectn ratpieRiry Torte e B adpigtigducing the antibody of the
Ni P& hpRsene cmirdipants: tantinedi ArserPatbiesfiuction of the

binds to a polypeptide comprising the amino acid sequence of ]
NamtiprprosheciathsdniierhiNrRPEF eEH SR Bt SEN oI P Sasencoding the
empgdiyents, the antibody described herein competes with an antibody
comprising a heavy chain variable region comprising the amino acid
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on the cell surface of the nonheinatog)oietic cancer cell. [0016]In some

efbblithdnrotReeaiiislap Beseribet i represhthetes ik eficlStboliyman peripheral

T cells) or a Jurkat cell (a lymphoblastoid leukemia cell). The epitope that the antibodies

bind to comprises a carbohydrate. These antibodies are capable of inducing cell death in
these nonhematopoietic cancer cells in the absence of cytotoxin conjugation to the

antibodies and immune effector function.

{0010} The disclosure provides an aniibody, which antibody specifically binds to an
epitope on CD43 and/or CEA expressed by a nonhematopoietic cancer cell, but does not
specifically bind to a CD43 expressed by a leukocyte or by a Jurkat cell, and is capable of
inducing apoptosis of the nonhematopoietic cancer cell after binding to the epitope expressed
on cell surface of the nonhematopoietic cancer cell in the absence of cytotoxin conjugation
and immune effector function, wherein the epitope comprises a carbohydrate, and the binding

of the antibody to the epitope is inhibited by a carbohydrate comprising a Le” structure, a Le™

3b



comprising a heavy chain variable region comprising the amino acid
sequence of SEQ ID NO:3, and a light chain variable region comprising
the amino acid sequence of SEQ ID NO:4, for binding to the epitope
present on the cell surface of the nonhematopoietic cancer cell. [0017]In
some embodiments, the antibody described herein competes with an _
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comprising the amino acid sequence of SEQ ID NO:6, for binding to the
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the antibody comprises a heavy chain variable region comprising the
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€
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[0015] In some embodiments, the antibody described herein competes with an antibody
comprising a heavy chain variable region comprising the amino acid sequence of SEQ 1D
NQO:1, and a light chain variable region comprising the amino acid sequence of SEQ ID
NO:2, for binding to the epitope present on the cell surface of the nonhematopoietic cancer
cell.

[0816] In some embodiments, the antibody described herein competes with an antibody
comprising a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:3, and a light chain variable region comprising the amino acid sequence of SEQ ID
NO:4, for binding to the epitope present on the cell surface of the nonhematopoietic cancer
cell.

[0017] In some embodiments, the antibody described herein competes with an antibody
comprising a heavy chain variable region comprising the amino acid sequence of SEQ ID

NO:5, and a light chain variable region comprising the amino acid sequence of SEQ ID

4



[0022]In another embodiment, the present disclosure provides

polypeptides comprising a heavy chain and/or light chain, or a fragment of

the antibody described herein. The disclosure also provides polypeptides

derived from any of the antibodies described herein, wherein the

polypeptides specifically bind to the epitope on CD43 and CEA expressed
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expressed by a leukocyte or by a Jurkat cell, and are capable of inducing
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absence of cytotoxin conjugation and immune effector function. [00231In .
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the antibodies or polypeptides, and a pharmaceutically acceptable carrier.
IneBERse e Brrentd YREdMiDGUits or the polypeptides are linked to a

theyagutic RSN lB IR RMBadIMants dheseprresitiordsyermulaietble region
for administration by intraperitoneal, intravenous, subcutaneous, a

nd . _
intrAPRSEAP RSB AR I REH ASrAT SPaBFRR At SoA¥(5e-gry 2 light chain
Mugosab Ma dahalatien; HiphBg uallys &loml@A26HIASAMe RMRAGIBERIS) ID NO:6. In

the composition may comprise more than one antibodies of the disclosure, . |
oPoME ShhBoErBRtHBcHEER & W S SromorelGiRer skl dRgign comprising the

antibadiss piRthacapticrnags ReRsAPPR shtnanrthal srebegdimertnthigsing the
present disclosure provides methods for generating an antibody or a

pofFEbatE trrehBRalhr SR AHpfising culturing a host cell or progeny

therepfjundes conditioms dhatAlowPipdedion: afthe antibodi Dody comprising a heavy
polglapeptid,e wherein the host cell comprises an expression vector that
e

FEBHS IR ASHIb SRR RS P FBEBadE thsSoHTBEAHOHMERD Ghb and a light chain
methasifudhen comprsas P Hing the aalibedy-asthe @alypeptide.

[00281In another embodiment, the disclosure provides methods of ) .
gafi?aling ARy ithie SRbBUaEet dbSHTER hERS By BiraSsRPoms Rgjdes comprising a
MgVl Gisotidasiansedingthe-antibodyrivbichimaly, lessepanaiel¥in. The disclosure

expressed as a single light or heayy chain, qr both a |nght and

1 heavy .
CHLTH B SepreeBEREHT OFENTECHBr 73 QLRI e ATy HoRstody wherein the
byhspEaysRTiRY eeiBER9 BT the catibgdbarqoiypeptidesobipiesest by a
nonhematopoietic cancer cell, but do not specifically bind to a CD43 expressed by a
leukocyte or by a Jurkat cell, and are capable of inducing apoptosis of the nonhematopoietic

cancer cell after binding to the CD43 expressed on cell surface of the nonhematopoicetic

cancer cell in the absence of cytotoxin conjugation and immune effector function.



[0029]in another embodiment, the present disclosure provides methods
for inducing apoptosis in a nonhematopoietic cancer cell expressing the
epitope on the cell surface, comprising contacting the cancer cell with an
antibody or a polypeptide described herein. In some embodiments, the
cancer cell is in an individual. [0030JIn another embodiment, the present
disclosure provides methods for treating nonhematopoietic cancer in an

indfidiual corpribrie iRt e RAITEraPrRTden RO iftsIRatiges encoding
AR TPASIAMeABPEs g RRAIR Y ShaIRalyRR PIHE deserbrhereibvides vectors

wherein the antibody or polypeptide bind to the cancer cells in the .
iRBIGRIRRE eSS SR BBIFABITES T X RidP RIS e fiensthed herein. The
aasHicRL HRgraneet HRO3d LR anthalemPodimeps YR8 IEEEEH or vectors described
disclosure provides methods for treating nonhematopoietic cancer in an
ifdi¥i8ual comprising administering to the individual an amount of an
apibady ona pRhertide dessribed PRIQIN, A0 AN RPRIEEGS ABaHRSition comprising
anticancer agent, wherein the antibody or polypeptide binds to the cancer

1y

CRNS 4 Ao RiERpr AR By i §iBr IhepoIRphadaeRs: te

the AlicabrahagsRhhaaBiuRcinm &I ey ideedsctivadieatn®daheaRCcele agent is a
in the individual. [00321In another embodiment, the present disclosure,

pRATRRSS AT e AtingHATHE MBS URSHEYEEER AR MgrRHigiapeutic agents). Tn

CIRY ising &hanibadnpsd RalpeNtde desslined Rarkincdiessikiig Malnd biotin).
further comprise instructions for administering the antibody or the

oG pebtidelterisclogniritlar iy ilainPiHEeasRiicd 6OBHIR AR fRgpPrising an
esRedinanstiedmasent gisalasue: &y evisle s posidedadaiiRteriRgnObr

diagnosing of a nonhematopoietic cancer, identifying individual having a
o | Dl fying Qﬁugwally acceptable

KERcBTRa N catEE hs WERANEH CTRMNBEREARY PO GreieBi

NERREMAIQBRIS UM BANERENEOMABISINEHERAGCHR FAMPIDNALE 2 BAtiOdya therapeutic
or a polypeptide described herein; and detecting presence or, absence, o

RSP 1 BiFIIHGTRBOSHIIGBSy 1B S BERbRIETBIRIIEH HoRERUHTHRI!oPY

pressnsaciRingding/eabveantberaine i ansk aaeldi dhenfafple, and other forms of
indicates that the sample may contain a cancer cell, and/qr the individual

halmigIsaAReR fHSD BeofdatBirsth X AU d S B herES. The

methagls may Juxtbentemptises asteppbspippaingctiegavehalbingdingdoantibodies of
a control. [0034]In another embodimenz, the pret%ent disclosure. provides

kﬁ%ﬁfé%salgﬁé%w 8?%{?&&#8%&&?,8% OISR AAEShEEFES& eﬁf?mlgucancer antibodies

indivgiakhng-aonhkamatopoietic cancer for treatment, or monitoring
progression of nonhematopoietic cancer, comprjsing an antjbod
g R TR B

r .
pBJpébtideBALEHISE S REPEHT A PEREEK BRG B g for generating an
aptifiesly o thedrehvpeptidesteinaaikinia sampliginy\M@ituring a host cell or progeny
2007/146172PCT/;LJSZOO?/O:{.3587 ) . . .

thereof under conditions that allow production of the antibody or polypeptide, wherein the
host cell comprises an expression vector that encodes for the antibody or the polypeptide In
some embodiments, the method further comprises purifying the antibody or the polypeptide.
[6028] In another embodiment, the disclosure provides methods of generating any of the

antibodies described herein by expressing one or more polynucleotides encoding the antibody

(which may be separately expressed as a single light or heavy chain, or



BRIEF DESCRIPTION OF THE DRAWINGS [0035]Figure 1 shows the
results of identification of the target protein of 5F1. Protein in the eluate of
5F1 immunoaffinity column from COLO 205 lysate (lanes 1 and 3) or
COLO 320 lysate (lanes 2 and 4) was inununoblotted with a commercial
anti-CD43 antibody AF2038 (lanes 1 and 2) or antibody 5F1 (lanes 3 and
4). [0036]Figure 2A shows the results of flow cytometric analysis of
aptihody: 5E1 bindin ec Ik ines:
B A D NG oo gy cenealy
2Blkhowshthevesuitseofiiiow plotnastiecamsipaity or antivuay SELbiREG o

02 endl%tgl Hﬁ!e‘f%'ﬁa@d Ve'ﬁﬁ: }hQ %&%la(%fﬂ?f&&{?%JB&E&&‘%&%&M&Q‘o@mducmg

rmal mammary gland epithelial cells (MCF-I0A), normal colorectal cells
(QODB4iE-BaNydctivaitedi Tty riisotyedlcrastvanad focaionn hify col surface,
ncgorrrnnarli&elripheral blood mononuclear cells (PBMC). [0038]Figure 3 shows
meah enrichment of nucleosomes in the cytoplasm of COLO 205 cells
after incubation in the presence of antibody 5F1 or 9E10 (an anti-myc
antibody), or control medium for 6, 24, and 48 hours. [0039]Figure 4
shows the results of cell growth of COLO 205 measured by WST-1 assay
after incubation with antibody 5F1, 9E10, or azide in vitro for 72 hr.
[0040]Figure 5 shows the results of cell growth measured by WST-1
assay. Colorectal carcinoma cells COLO 205 and normal colorectal cell
line CCD841-CoN, were either untreated, or incubated with 9E10, 5F1
(referred to as "m133-5F1"), or 0.5% azide. [0041]Figure 6 shows the
results of Ml | staining of COLO 205 cells after incubation with various
concentration of 5F1 (0, 2, 4, 8, 16, 32, 64 uwml), 9E10 (64 ug/ml) or
0.5% azide. [0042]Figure 7 shows in vivo effects (on tumor size) of
antibody 5F1 (also referred to as

ba



"m133-5F1") on human COLO 205 tumors in SCID mice. Antibody 5F1 (at
500 ttg/injection), or control antibody 9E10 (at 500 big/injection), or PBS
(untreated) was injected on days 0, 3, 5, 7, 10, 12, 14, and 17.
[0043]Figure 8 shows in vivo effects (on tumor size) of antibody 5F1 with
chemical drugs 5FU/LV on human COLO 205 tumors in SC1D mice.

SEd ML Miwas INtravenQysly: iRISCted: QYN Pihes daspnit Joi 80888012 I some
mg/kg a week after the inoculation of COLO W

200Pedisntepleaysaont/oissexbsi¢ets. Antibody 5F1 was

inigasperitongally, inieelrcbalRe, 2R ek 1201 M0k P SN 3 NEHD: for treating
twice weekly for 3 weeks post 7 da%: of tumor implant. [0044]Figure 9A

SREWS HEIPRSGIREtRFFE LR BrévRHAlROBTBH ST Hig {8 Beingividual an
20F L8l FHgies HB3ShaWs: Rerceniaas:Rt annaxinyyanth BhResiveRIS ibed hercin,

after incubation of COLO 205 cells with control medium (untreated),

sOthevimhiaaTobedy) onslisecaiGe By sEiprsecreeds ji@/mf),irtﬁi‘é%ﬁ’imb @ some

aptifpdyrinls (aRFdnd3 2% gm0 QdrlrauEe dRrsbovs siainingcef
COLO 205 and NCI-N87 cells for apoptotic cell death after incubation with
vaPibid antiBbiedie ey o sinlriesEBdleWerBTmtdpsaehods for treating

oygHMERL IR GaNERle QB n(BRINGAND 1R s(30 4ahmh Qi 1836 163 dividual an
ug/ml). Cells were then stained with YO-PRO-1 (A) or combined

AHERIH.SF RRBp(By s iiRg ! PerBEAt A P ehRtr cBnefoH S RAGHA iR e anti-

bar.granp[R04 8l Figur: Lhshws thall fpehddeingsiad ecombirarbimane individual,
CEA (rhCEA) expressed on COLO 205 cells, but does not recognize

et K sighesheansiv eds St e RFRGEAP e ¥dir OB assP R pegunction provide

2QexRieseing flagrtageed Auman fEduwere immunoprecipitated with
anti-Flag antibody M2, immunoprecipitated proteins were run on

SHERRGE B Rl BNE PP SN HERErWaS Mt Bkt
WithnReir e M2 makl ipindddil38: 006 AR JamindicatedolRpeptide described
Figure 11B, cell lysates of COS-7 cells expressing flag-tagged human .

CEACTH) BriBHE A e TG o8 R et A RGPS ERpdy o the

Wish1 apdistriRa A ady A ifsanuReRsaRtpdaied: proteins were run on
S%E)F%-PAGE and then transferred to NC paper, NC paper w;'i\(? incul@tgdf q ) )
w 8 for detecting o1

AAki-FladPviothes e bo A e RAB e PHSSRHE SN O BATTEIGRFRCY

shpyws dbabpbE Adhindsdeserambinast R4S (Ihchd)exdressad ®Ronhematopoietic
COLO 205 cells, but does not recognize rhCD43 expressed on COS-7

CATECHR FigliFaTSRL ShRIBRLETHBRERBHESEIY Hy GON G HIRPOMIIL Sty comprising
withrpretaisui e Rhar aseipds Weig st enidb&ERALE aaditansiltrdiing presence
to NC paper, and the N.Cé_)aper was Wester bloéﬁggﬁwiztg antib%g ,m%Fl, le. Tl

5 PP BTS2 5V BidiRe S BICARUAOS BraesPRiuis fiatstb didge sample. The
WitheRGRASE hieRdBhaye-thish onmiiransiectedorelistMeseniplt Gitlicates that the sample
SDS-PAGE and transferreéi}\% NC pag&g%g?; the NC Ea er was Western

bIBYE PR BAEEE SIMENSS) Rt THEE LG PaneR reated with an

[OR8IFigUTesd3ushowsihatia akthaatbedyetegriesasbicosep of comparing the level
dependent glyco- epitope. rhCEA expressed by COLO 205 cells were

tré’&%‘&‘&%%@,“‘d%‘f?ﬂ:os, 0.1 mU of al-",(2,3,4)-Fucosidase. After

trgadmgnt, preteiotweistitifems Be-RAGE, dnddhes goomassis filueetecting or

st igggogﬂrgghég ggﬂ%@ﬂ%gt\é\{j%%ggnc%%gqugmfg?r? g ilngf%ﬁigx?ﬁ)ﬁavm g nonhematopoietic
cancer for treatment, or monitoring progression of nonhematopoietic cancer, comprising an
antibody or a polypeptide described herein, and reagents for detecting binding of the

antibody or the polypeptide to a cell in a sample.



WO 2007/146172PCT/US2007/013587 [0049]Figure 14 shows the

structure of Lewisa-lactose (Le-lactose), Lewis"-lactose (L&'- lactose),
Lewis"-lactose (Le"-lactose), lactose, Lewis)? (Le), Sialyl-Lewis"
&%wplé”)mﬁws (Le), Lacto-N-tetraose (LNT), and FCHUSZ007/013587
Lecto-N-difucohexaose Il (LNDFH II). [0050]Figure 15 shows the results of
binding inhibition assays by adding oligosaccharides to compete m5F1,
138-10, and 51-41 binding to COLO 205 cells. Oligosaccharides (LNDFH

II, LNT, sLe(x), Le(y), Lactose, Le(x)-lactose, Le(b)-lactose, Le(a)-lactose,

or Le(a); each ining 2x105

2010 205 cel el A S LT D HE BRGS0, s1omn
(00361 m5Figwe ﬁ@@‘\ﬂbﬁ'@lé@‘d@ céndoitiBmtingdithiedaptiqodies f GBI FProtein in
the é@é&@%ﬁﬁ%&@ﬁé&%ﬁ%%zﬂﬁm %m@@akv%@mﬁg inaPEion Bor.o

he O|Iﬁﬁ¥ saccharides for,each antibody is shown as percentage of

320 T SRt fe by FETRRRRNEsTekh A SRR R BeRiieeD
AF2DRSERIPT DM XD Er BhEBNVEN TI@Rs Defiditdns [0051]An "antibody" is

EG(B@T inup 919& %ﬁ%m%%%@nﬁ@?ﬁﬁbﬁ&éﬁ%%&& Qﬂgﬁgq %MQQL ﬁ?'f’l%mdmg
as acar drate, polynucleotide, I|p|d Eolip gﬂlde etc., through at least

o tha?ifeca?ﬁfaéﬁY syt st RAUGRHT Iand gastric cancer
cell (MEIiNBGIobulin molecule. As used hereln the term encompasses not

[oo3Rly '”ﬁgc&z%%%%@a's%é‘}%%'8f‘ﬁ Qdiess k&g %‘ZK%‘%E‘%”&;@F{ Mding
a|n cF

(such as Fab, Fab’', smgle utants ther

to ﬂ?ﬁ%ﬁ%@#@lﬁ% eHunr e R odinegrmal
manmmﬂggmmnﬁm@uwmqmmobm&m m&aam@l&a&m m@ws:mmttgm

ion. site..An.antib includes an ntlbod
o R e B B ot

cellgiPPHrticular class. Depending on the antlbody amino acid sequence of
[003ke comsians SRR ks &@ﬁ%@ﬁﬁ&ﬁdﬂﬁﬂé&ﬁ&%@i@éﬁaﬂﬁ% of COLO 205

ned to dlffere t classes. The are sses of
censr%i%rﬁ%ﬁlé:g oab1 Ui Aergeregf Odﬁaé #gl\? ?ﬁ&ggvera olfrt‘heseupr?gf/’) or
contpyd mrmémoﬁw@é‘fntf@@éﬂ)é!a@%s (isotypes), e.g., IgGl, 1902, 1gG3, IgG4,
00397 and QA %%@ﬁé\@éﬂ@&%@ﬂ%ﬁf%ﬂ%@@i@%@%&%%%@vﬂ@r 1 assay

different classes of mmunoggl%i%lns are called a ha, delta, epsilon,

after incubation with anfbody 4Rk PE ARV P AN
{604 e e- dilpensichacohfigerationcefl difterdntciassed bf Wa’m egtopulitdorectal
carcfHSHSILID md%@smabe&m@%mt@m@%ﬁ furtheimer

intended to include b|$ﬁec ic, multispecific, single-chain, and chimeric and

untrgated AFABEURERSCTIE: Haing Arkiis oY 10 BSIyPepiichd Lonfir et bprige
[004Ehst ofexCORshegiotho frthel @ ntiiDAdT. s@mﬁb@dﬁmﬂﬁﬁmmmaﬂ\éﬂncubatmn

witt AU UL 481 ARGl §12ﬁ917{81§5;8§ IRye a0, AR ICHIER SRS AR 50

" antibodies which are either the variable'domain of afi antlbody heavy
azidghain or the variable domain of an antibody light chain. Holt et al., Trends
[004BjotechnpirY: ﬁ&ﬁvé%v%%feMetbﬁdsrﬁémaéepgfdﬁﬁwﬂyasﬂb@dm&efemd to as

"m1§9’§'ﬁ’£§ Rithel e yar @me”%ﬁﬁ‘%ﬁ‘&boﬁ}{ﬁh}%@y ? i} 9pghe

variabl omaln of an anti tchaln containing e SIX
ug/inigaticily oceeninbastimsie ﬁ?em&aw erainisiriiprogio RBH dneaertadiivadyiniected

on day€ @I30 Knowp, imthe aftaSee, e.g., Muyldermans, Rev. Mol. Biotechnol.
[0(}4?5?'277}71;1%% 82 sqioo]{ifs in vivo effects (on tumor size) of antibody 5F1 with chemical
drugs SFU/LY on human COLO 205 tumors in. SCID mice, 5FU/LY was intravenously

injected every other day with four doses of 25 mg/kg a week after the inoculation of COLO



[0053]As used herein, "monoclonal antibody" refers to an antibody of
substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible N _
%?L@Iw? &?Urring mutations that may be present in minor afounta /3T
Monoclonal antibodies are generally highly specific, being directed against
a single antigenic site. Furthermore, in contrast to polyclonal antibody
preparations, which typically include different antibodies directed against
different determinants (epitopes), each monoclonal antibody is directed
against a single determinant on the antigen. The madifier "monozclonal"
205 il a PR AT e B TR AR AU BSG Db PSR L2 > ke, and 25
"mg/ley bstentiadiylydindyeneousopop diaticr oiramtibgelies, and is not to be
maﬁnstrgﬁ%@muﬁw&fm%ﬁw 106 ROIPOCY-BY A RAICH A binding to

method. For example, the monoclonal antibodies to be used In

COLRfisFite Kl the D ARSERTAASAIRST AAPHRMACE Sy TROHYBR GBI AT

incubieihwdffitsiide Susbeddyidotierrahaddilste(ontOabdNaddien2E614 95 586), mouse
y by, ! ' riped in.S.

B B ) B g o S b

) Mmonoclonal antibodiés ma;%also be iso ,
[0045 age Tisnandd seraratatiingng Heedinigud S\Gdi A satin Rrcaraiy et
deatBlafikd W ¥alsrew A8 %S piitod e xamEieCO[ Q05 4N GEN $TeEeiR, were
.___chimeric antibody" refers t ibo avi ariable reqi [
TR A G %gl‘éwﬁx?rg?ﬁl aﬁfrgﬁs% me%g'frfl\lﬁ ’arrf;ggk%s a\r{%tu fgﬁ@hoﬁom a? s(g@gr%fn D-
Cellspestie thearsigingst CHIMEHT Ry eoriprsEsdferedpiey ot & cimetgining
perd&mg@*@m' apg %@ﬁ@i@sﬁgwﬁmmgﬁ?ﬁchair. The production of

imerjc. anti ies is known.in the art (Cabilly.et al, (1984), Proc. Natl.
004 T SR A PR oo RS G GG exprssed
on CAbEraffrydlarva i Ge o Sysingnitanbeii A bupatery). on/peleats collthdedigure .
1148 qug&%gt&@ﬁm@t@@sva{ﬁéﬂﬁﬂg@&gl@%g&mﬁgﬁh@m%wimmcipmm

e

. .mimjcs the variable regions of antlbodie rived from one sg ' %E dth
it i T SR Hd £ U B IB LS ORI S8b SR St ArEeged then
trankfeartibiodis plekve i € gapanetsenctmecdlvathadvahtag &b sudH chirmdérit38-10,

or CRIDRISAtLOrRxamMAle; dhe Yarablg IediRRSERIMEONYEINERIYREng flag-tagged
derived WO 2007/146172PCT/US$S2007/013587 from presently known

humgg) (B (G TR A SARERS bR Toh B8 DF B R OMPRBIT it Wit anti-
F}a@mmggmmmpﬁa@mmmwme magi_om §B€F®A@Ecarr¢l thon transferred

to pﬁ%@gg%@’ N@E%k?%ﬂﬁ&%ﬁ@& Q5aVUhilerNg NPk 1eBIQPEDBA NS as indicated.
‘ advantage of'eas

e of preparation, and the specificity is-not affected by its
[004Furce Figure dRstpiv sebb R Inknimarrse Teda s AE Rk BAdhsRiRRsed on
Coresponseinbuadodman subjgtiavhemileapitiediem AOMjectie thaBigure 124,

soiu\é\b/g?gwﬁl? é::%rllgsgapc“; %B%Sacgﬁp Wﬂ?é‘d‘éﬁﬂr OtéTlQ‘ﬁ{%‘é%laSQ@g beads were

inition is hot limited IS partlculgr examEB.Ige 55]An "isolated"

run gRtHA8Y A GRevtHrm s ddeANd arfiedath RARRT 378/ Brerdeaipdigd with
antiffey sr6BPMBaNENGO] IS MaturakgavirorB)esll [0Ohe]As Cosd7hettitansfected with
“syb jall " refers.to materal which, is at | 9 '
R S S L e Bl o
NC oleasse05 SoeFep #hor e oy SHarseny Bl RSP OBOAHD H GMEYR) BBy pitneD) or
m518aeiA9Yunuse. [0057]As used herein, "humanized” antibodies refer to

farms af .non- an (e,q. murine tibodies that are.specific chimeri
00 T e B ki e oA R IO Ky o
epitppe Faif; BA PERd by 6REOafger bifeiniatibdedtienc@8o0.03, 0.1 mU of -
1—enbpdieshthalcontaln MiNmaliSeIHERs RN FP NSRBBNAR then

immunaqglobulin. For the most part, humanized.antibodies are.human
oAU BRE  BSHIR AN R OH AR CRL B o e

complementary determining region (CDR) of the recipient are replaced by
residues from a CDR of a non-human spgcies (donor antibody) such as -
mouse, rat, or rabbit having the desired specificity, affinity, and capacity.
In some instances, Fv framework region (FR) residues of the human -
immmunoglobulin are replaced by corresponding non-human residues.
Furthermore, the humanized antibody may comprise residues that are

found neither in the recipient antibody nor in the imported CDR or
framewonrk caniiencece hiit are inchiided to fiirthear refine and oantimize



[0058]As used herein, "human antibody" means an antibody having an
amino acid sequence corresponding to that of an antibody produced by a
human and/or has been made using any of the techniques f QJ? -
RUNAH A58 dies known in the art or disclosed herein. Thisoé;gﬁnl |(£)]?1%g 1(::1;387
human antibody includes antibodies comprising at least one human heavy
chain polypeptide or at least one human light chain polypeptide. One such
example is an antibody comprising murine light chain and human heavy
chain polypeptides. Human antibodies can be produced using various

techniques known in the art. In one embq iment,@l%human tibogﬁﬁis Leb
(0042 (BTG BREE BRI EHS oRirE et %ﬁ%@%ﬂ f?&%?@%‘?ﬁa ghse e
Jactoailti bedind- Péavghdn chalosdD 26 ddatiikovBiolBelin Slad B0 3ali-Le™),
Lewﬁg%egﬁj, §L8ly APR8 LNAPNE SA) 9 BIN B HRBHEIRRAERPAQTHRET).

1991, J. Mol, Biol., 227:381; Marks et al., 1991, J. Mol, Biol.,
10858bo- 5 Eigurg i sheartibs dreeisnt bindine HHBIESY Mtrsabeirgiinan
oligd FARALAGUIe e BgeiNS F AR NiC animpis] @igdinice COLMCDhells.
._endogenous,i I in_genes:h artj I

o D e e Bten e B et etose
Le(alsTsa58067 X8 825, 3 byovioees o d iodidfeseb rolscofuningvan.
conbebsinmm, aotibady Baydbaiprenaethbwiiboaitaliaing: umna B or m5F1) or no
antinfRELOYVISR NGRS AL ANLRONY LRI RIANEhA ALACLRAUAER by fow

SUCh B ymp?ﬁocy es rﬁay e recovered from an individual or may have
cytopyetny inahuitzddindiviriphisisen by thooligessthaidad & sarnntibulgds shown as
perc@Rdde3RcaH RN AIBRR b BSrRedit 1988 vBRRMREhe Fadurk 991, J.

Immunol., 147 (1):86-95; and U.S. Patent No, 5,750,373. 10059]A

"variable regigi:of AR ihach e iErs N bR vRHiabIRegieRefthe

antibody light chain or the variable region of the antibody heavy chain,
Defigifipuisalone or in combination. The variable regions of the heavy and light

[o03ahain @aﬁf’aﬁﬁ@s@"d&fmqrrfmanmegloﬂuﬁagimisc@ER¢mblmcfegebyfmb®e§ing toa
mge9%81?59%@8@%@8@{@;@@%&9&%@,%@ ,%ﬂgep%myva&%ﬂmgﬁvﬂ@g@om

regions. The CDRs in each chain are held together in close proximity by
antigie TRRSRINANIER: iReaED RsoYATRE DtRBICBRE T CBRTIRRE 5 HHe molccule. As
used OERAtIGROE e aRtigeRbiRding sitcinhantitigdiesallheiearelaidbasibadies, but
technigues, for determining CRRS: a Q
o RN Al Bl (AR A 0 B0 Rt ot oo,
fusi@yorelaino pommprimaioyictiveéraxar (Sth 4 2uygtha amstidrthetmbi@gsion of the
imnfigsdinBeihasta ViRl anehtdke wapRipash-hasedion Sitystaliogiabhie includes

stydies of antigen-antibody ¢ exe -Jazikani, W .
on Y ST INIE b 1 I )60 Mol e the antbody
nee®7®: 92 BIMG) pasiicubedihercPrRICDR A ¢afiliode BRiYaiderpence of the

conSHNEI RRRHOSE] ?sqe?%ﬁcﬁ%%@igﬁﬂgﬂo%ichﬁﬁ?rﬁ%@@@ﬂ%’igﬁ@@@%mfferem classes,
“constant region” of an antibody refers to the cqnst ian 0
Thesg i ek MEFEEALINGH By m%?gmfbﬂé%%n gr"thoégg)naﬂ{%%?%ﬁegn&%%&n@ several
of teithensl badiothie chvdidatorsubcbonstdirotegioh ofcargBilibedi?gtatetalyts,
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_chain association, secretion, transplacental mobility, and complement .
o peRl Pyl SRR A b P A RYE O PHERRTIAG Heif e subunit
strus@gencetard-doraspond o Bxonttegushtiéianthd agerses ofithanoglobulins are
welf 1t region will be dependent upon the species from which it is
erived; however, variations in the amino_acid sequence leadingto , |
10033 oty pd BT RS Fe) S Ry PRRFRS APYSF SR A B PR RS Wit g ectfic,
mulspgaiic, EhgMatialie iadidindreaahichainntjainedsodize eonsteeffirayidor a
by alink : ; o is o
P e B e prosen
and a "J" sequence in the heavy chain ggne. 100611As used herein
"antibody-dependent cell-mediated cytotoxicity” and "ADCC" refer to a
cell-mediated reaction in which nonspecific cytotoxic cells that express Fc
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. ADCC activity of a molecule of
iNtaract can ha accacecad 1i1cinA an 1N vitro ADCC accecav c<rich ac that



WO 2007/146172PCT/1JS2007/013587 naturally or by intervention; for

example, disulfide bond formation, glycosylation, lipidation, acetylation,

§£os horylation, or any other manipulation or modification, su(%l/_as 007013587

' 8?;“1 N ith a labeling component. Also included within fhe' denhtion™

are, for example, polypeptides containing one or more analogs of an

amino acid (including, for example, unnatural amino acids, etc.), as well

as other modifications known in the art. It is understood that, because the

polypeptides of this invention are based upon an antibody, the
. olypeptides can. ingle,chains or jated.chains. .
e S B B SR A O I R0l dgmaig ofan
antibpsebeavpoiaiie 5 Bentreiabliciamsimplar Aitbodndishe oo MR Iafir RN Aerds
BiorebRfoNUGlentidesocandae deexyilenucirpiidesnionitieglidesnpadiiedither the

. pucleotides or bases, /or their. analpgs, ar any.substrate that.can be )
Vet SR A TG B By B R B PG Ao R b
contaimayechmpisthmodifiedrativleotitos sswoipsnerithifiatstermvibutichetoan from an
antibIBi! 2021098l PEESQRL MOBECALONIR IS AHEIRONIS. SYBICHISMMDE4:277-

|m§arted before or after assembly of the polymer. The sequence of
302, gitteotides may be interrupted by non-nucleotide components. A
[QGSQnynwcﬂgmﬁdi hemzay bmﬁmﬂenm adliffedditefapoiprae m&ﬁo@_sﬁghba@mgally
hom§QIHGRIORVENGR, 1A NG CamBRneht hE! LyRgH o P aliiealiontn are

include, for example, "caps", substitution of gne or more of the naturally,

identigal GriRAg TRICRASHRLS REFTIY RSV TR RS SHefe M OER TSR S iR
amoagsfdviexachpie] ihﬁbedMWr@léﬂkﬁgk&gg&éﬁig, Jbeiethyirected against a single
antig@!r}%sﬁ{é? AR R e RORPIPHIGRR! S %:8%%‘1’&93%%{%@ SRRAMALSS; §iGohADFically

. with charged linkages (e.g., phosphorothioates, phosphorodithioates,
includediffeisapapsivedinn 4 Frerbrraiioidigticst draanier s AR pidtaths
mondRlgnahielivadess Wdaseantinodie singlg it pegtdesopid alysier, dite)modifier
“motORS M IRIEIcalRlons (6.4, Aeicling, paoralan, elc.), oS Coning. ity
chefators (e.g., metals, radioactive metaﬁs, boron, XIGatve mg:talas, et%?_
homeiggaeoss reaimipdes el ratdhediste seditRahedife@Hvikigbds (eyirkpiracduction of
the 2BHBHIGTES, AHGIBIGAGICS BébESFWICdaspimBeied Jormal @hiitddies to be used in
e L B e O RS MBS
by Kohbsssindtdgstrips] protdtbucny St4idaed protéetinedg raups oorananiaiids
metlf@d@_rs‘%iéﬁr% agéﬂﬁ?eaIiﬂﬂkggeﬁgrtgqagﬂ,@ggzgéﬂu @S@Hﬂﬁﬁ;'l 5 cmﬁxge)ﬁasodies may also
. conjugated to solid supports. The 5' and, 3' termina can be,
be s G FRea o 3B eR R ST S48 57 BRURITE Sl Graecerer o
al., Iv¥fietiasucd. f38/135 20520, darssarapbms. Other hydroxyls may also be
jo0s9pvalizedde slpndart- QIRleatng & e?&LyM{eaeﬁ%%a%cﬁmﬁoa variable

. contain analogous forms qf ribose or deoxyribose sugars that are
regi QR AR AT kHBAPIR TR IR A GHSE ReT AP RGBT B el ro e figprd
specisflunidniact YWn2H0 Aty 28BS 2 007 HE 3580 2' ditideridbiede chain and two
m&@s@g%ﬁ&ﬁu%wgm% FHRANRIRUEAHIARiHRID SHORIGRA & A% the art

arabinose, xyloscs or lyxoses, pyranose sugars, furanose sugars,
(Cabilly shalpfd RFRs P oliedrititgsSahdafalic HUdeBd e madqrd Jarsad 788),
Antibodtby| #iDasicte DN emnradeqh opphgdiedier linkagesrmad e ceplatechese

chinii QUSHIRINS RSV ARSI CPE AN TR MO AEPRINOLIAR, Dot
are not [imited to, embodiments wherein phosphate Is replaced by _
regiqnBentiResies)degyd ipaimmtecy RO e e s BRSO eTRens are
homElE:e6:Ghith¢ formaretan) aininubich RaskhieonRisingde sty ddvantage to
substituted or unsubstituted alkyl (1-20 C) optionally containing an. ether. .
S oS 1 Ay P T b BT o S Ny oo erived
linkages in a polynucleotide need be identical. The preceding description
applies to all polynucleotides referred tg,herein, including RNA and DNA.
[0065]As used herein, "vector" means a construct, which is capable of
delivering, and preferably expressing, one or more gene(s) or sequence(s)
of interest in a host cell. Examples of vectors include, but are not limited
to, viral vectors, naked DNA or RNA expression vectors, plasmid, cosmid

or phage vectors, DNA or RNA expression vectors associated with
cationic condencina anente DNA nr RNA avnreccinn vvaectore



inhibiting (Le., slow to some extent and preferably stop) cancer cell
infiltration into peripheral organs; inhibit (i.e., slow to some extent and
referably stop) tumor metastasis; inhibiting, to some extent, t .

g"r%\ﬁfﬁ?”ay Sror relieving to some extent one or more of the sy%ﬁ%%ﬁ%mmwbm

associated with the disorder. An effective dosage can be administered in

one or more administrations. For purposes of this invention, an effective

dosage of drug, compound, or pharmaceutical composition is an amount

sufficient to accomplish prophylactic or therapeutic treatment either

directly or indirectly. As is understood in th% li ic.,%l context anneﬂlfgctive hurnan
from ey RRH i S LT AP BEIE, BR PR AR R A PR i GOy B higy
hostRephesachievembiranjundtiorowitinarasives denyeddmpoundswrmple, human cell
prepg.&%ﬂggp%ﬁgltﬁg MRAsHHQD g&ﬁ%%ﬁ%&?ﬂé{& %@%@&?amé’p%ﬁon, and the

considered In the context of administering one or maore therapeutic agents, . .
specifiity gl HEEiRE P RO WSS e SO TS S oA mative y to elicit
an ithoiGORISMSIHO T Ghenan Ibfecothismatenisiladesitablej et tthaayvoeld the
conghi? AhEVER, LO0OBAAS LSed et aif 0 GOMNNEARANIN, FR(RMRIR 1o mis

adminfstration of one treatment modality in addition to another treatment
partipigdnfitiaraesuch, "in conjunction with" refers to administration of one
[eodgatment mogality hefvresyduiong anafiekadaunisttatiosditbisgthered and/or

treat(gnﬁnt modality to %h%i?divitdueil. 1096n%]lA§1used herein, "treatment” or
FeCONPR NG SRBPRIEAH 161 Shtaming benericial or desired results
[0036¢Iudidg ased hretanabiyitnsilbesuted EErptrposesdrvhishisahirast 50% pure
(i..peOETCIA onfesirehanicald estitsanglHdeaiicye Mot imirdieramaPbt least

,jnore of the foll Wing: reducing, he%E)roIiferati% Of (pr destroying)
957 R FBEC BARECTRRE BRISAY %g BIEM&TBE RRG o the disease .
[005T¢reasingted berality bilifensfehbsatibutiadngfhom rendiebage;human (e.g. murine)
antilSHEARNG 1060 ChoiRe ResicRsiapsieaineshinyaabiie disas: fragments

delaying the progression of the disease, and/oy prolonging survival N
therh AR IOV oL Hor S By A SR O B cabodics)
thatmesam toraaien suqaesestiovyedtbmoh stablizepantionpesigoni. For the most part,

dey ! | AceRedpisAelanean s abyarviag
hm?gﬁb%?s%g&}%ég%%%g%ﬁ%%qﬁ%%g%%(tﬁelgisease and?gr individual N
Fromp iR GUIRISTERR A HeHRBDES SIS A AFEEIFaARE Gped Py residues
frorfigrifisRRirdelay-aman spciet @ooompassdyevesiienmiovitariher rabbit having the

Aindjvidu es pot.develop the disgase. For I
e P e R ST sl oty
residnenvadithe horar s umpeer e Bk ARTAR ARy ER8IEBRPA RBMRfiThuman residues.
Furlanhaalsial sminstiea, buthaes netlisiiedite, faiduaninaxedpartdanitalsin the

ets (such as cats, dogs, hors imates, mic d . .

e PR OB SO AL 00 DATH Lo R ey, oy ncluded to
furthepacfiicatipd eptgrrartidodpetrraansin de ey sisgaanisi ayipody will
conﬁg%ge%g@%@aw@gt%mh@%aﬁ@m . ﬂ@b{ﬂﬂiﬂgmf hdeﬁxﬂﬁa,_rgebvhich all or

and an.an , that js determinative o resence of the farget in t .
Subﬂ%g&%eagfo%dﬁée gr%tgerr? ous f)%%ﬁsfgﬁ%% %%5%&?8%‘%‘&‘6‘&?% i0 Bﬁ%zﬁ’b“h“
andralllecsiésiatrExathpfehadAnapiody arathepe efiediyren preferapgiapylin consensus
seqhids T RDIRRIARSHS ARiBRibeshal kiRds s eRiivRe Wikhgreatation of an
_affinity, avidity, more readily, %rr%d/or | k}qreatetild%%;[iop at an it bf'nds to tobulin
Irrg R lONPISOBT AL 1R Br BRI g &t eTRRES. TP AR Underatood By '
Antidadiagthig definftior ety foedifarhpidicsnribadbo Y PARiGiety-oPdpsitdpays of
nudfRt SResifisalyenRresie iy bingRia sl stiaragtaauer A0aysitvhich are

specifically or preferentially bind to a second target. As such, "specific

binding" or "preferential binding" does not necessarily require (although it

can include) exclusive binding. An antibody that specifically binds to a

target may have an association constant of at least about 10 3M or 10 4M

-1, sometimes about 10 5M' or 10 6M , in other instances about 10 6M -1

or 10 7M -1, about 10 8 M YO 10 9 M, or about 10 1M to 10 11M or

higher. A variety of inmunoassay formats can be used to select

antibodies specifically inununoreactive with a particular protein. For

example, solid- phase ELISA immunoassays are routinely used to select
monoclonal antibhodiee enacificallyy immiinoreactivie with a nrotein [|Reep



WO 2007/146172PCI/US2007/013587 [0074]As used herein and in the
appended claims, the singular forms "a," "an," and "the" include plural

reference unless the context clearly indicates otherwise. For exar{%&'? 013587
R AEREL S AN "antibody" is a reference to from one to manyP it od?és, :
. such as molar amounts, and includes equivalents thereof known to those

skilled in the art, and so forth. [0075]It is understood that aspect and
variations of the invention described herein include "consisting" and/or
"consisting essentially of aspects and variations. Antibodies and
lvpeptides that specifically bind to a carbohydrate epitope on CD43 and
ot A rREEe B AR Pt SAH ST e O TR ETE I
“derprev ifles TsolatecrantiiddRes{tandipobrsmidesibediued from the
[sos8tibodies Al SpaCHEAlYINGE05R GRIBRGPIMERAS ARAKY £elbfine acid

expressed by nonhematopoietic cancer cells, but do not specifically bind

but d
sequepsepraTRSsToedadsy o it keERe Strdrstbp e andan et heen made
usindunkabLaik Ebmaptébddfese&mgmmmpﬁdwmadmm mayrfditiered
hamﬁ%"glﬁé‘&%MB&%?QH&&RH%‘HH%%%E ﬁf&ﬁ&%g%?%0@%@&@%@%%%%%@&3‘[ one

antibody or the polypeptide to the €pitope is reduced If the'mo

hunEgherisirgiReebirsplde tretisashame dyrvapdight chaipabpsetidsy dingingeh
exa@blb & antibady B dhe polimeptigad tiiheapiiopalisinhibleswycBain polypeptides.
H carbo ! dcr@tgccorg ri%i} atea Stl“lilcyérg,t&: eailligc ose Stliu ure.a,
NIRRT ure,%n or a INF SHuc ure;{?gﬁc%ncfuce death o?taf{Té one
emhediiherhahsgoiewe eahbed:cdlsgertpddsomro nlhcadthseasisykete trihphagerdibrary
expiBRAMORS axRRSed anthesel: surfess ofthereansacagdibihe Absenaa;

of cytgtox; jugati ' ector function; (d) iphibit
SRRty b S bl b A C L TR
Biokh823pidleveiratsbd 109 hé dé0lsBithedl: 338 ) diempaitibadie carmalse be
ma&ru?rﬁﬁﬁsmﬁmh mﬁﬁﬁﬁiﬁ}iﬁ@m%%&f%i@%ﬁ@geﬁf&t&ﬁ&&%@%%#m in which
su(race, such as coloreclial cancer a astric ncer, In an indjviauyal. .
the SRR GGl Ao T B e DS S A Py, This
appipiibitiotesPdeakarhbie, Reitediigest S SROBDAY 47, 896; FoRiSRtite 162the26;
5,680106,0N 04 3 ANdGEA I8 JBIVDite AL A8R8haP L2008l dRast

____about 30%, at least about 40%, at least about 50%, at |least about 603/’0, at
immgrahizing Hum, By eREpaAGH s srotros AR aehRRbY L8 eeich pepinst a target
antigenljemdiatenognpyrising 4y beacsivuoted domle: laciosdist racine haveNBdH

imnl WG G2 A L T SITUELEC %iﬂ%&&éi&ﬁ%l%ﬁ@é&éé&@%v%%%?%@%y, Alan

be inhibited by direct competition or by other mechanisms.
R. I3ty 1461 75 PEFAIR oD 4D 5587 {obraeedmistés Britonanandtbpotetient No.

5,75eg3Er cells expressing the epitope include, but are not limited to,
[m}%ég:g?gé%h%ggﬁé%%@%f8?%""&&%&@8@%8%'8'vz[&'i%%x%r}%'g‘%’c?r?té' R Hoay
light chain or the variable region of the antibody heavy chain, either alone or in combination.
The variable regions of the heavy and light chain each consist of four framework regions
{FR) connected by three complementarity determining regions (CDRs) also known as
hypervariable regions. The CDRs in each chain are held together in close proximity by the
FRs and, with the CDRs from the other chain, contribute to the formation of the antigen-
binding site of antibodies. There are at least two techniques for determining CDRs: (1) an
approach based on cross-species sequence variability (i.e., Kabat et al. Sequences of Proteins

of Immunological Interest, (5th ed., 1991, National Institutes of Health, Bethesda MD)); and

(2) an approach based on crystallographic studies of antigen-antibody complexes (Al-lazikani
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[0079]The antibodies and polypeptides of the present invention may
recognize an extracellular domain of a CD43 present on a
nonhematopoietic cancer cell, but does not bind to an extracellular domain
&¥ %48‘&@8\/&% CD43 (e.g., a peripheral T cell), or an extracelRidf BN 587
of CD43 expressed on a Jurkat cell (a lymphoblastoid leukemia cell). In
some embodiments, the novel antibodies or polypcptides of the invention
do not specifically bind to a CD43 expressed by a cell of hematopoietic
origin. [0080]The antibodies of the invention can encompass monoclonal
antibodies, polyclonal antibodies, antibody fragments (e.g., Fab, Fab’,

et al B(eWN2. Biolec, Biol) 2EhinagrAdhitibasiesddiatio.ch &R RSumy)efliafBRs

defirfIERS NS IR REQIR NS, GOMBHRING AR A ihesl¥RRsteReand any other

modified configuration of the immunoglobulin molecule that com tri es ar,1b 4
19068hvigeh FLBEATRGHELS OF HbELRAEd SR Ay TP R OO ARy By
light Rlwiner at, eameht hefiany tihanyttibéy beigip ¢(rtiyditdghainmanizdéd combination.

antibodies). 11T, indi ini ide-{d i C
A, GG ) oot
funclous INF Tt GIIBO By IR IESER DT AMCES BT 100 HiNAe R SRS i 28Bout
comg@xl?kkﬁx 6bﬂ§lﬁ1é,hﬁiﬁﬂ i@%@%&&@ﬁ%&bﬁuﬁm@ Me¢ anagout Bhepbinsaigd

well kngwn in the art, bindin ini - .
o SR g A IR R e Rt v
depegderéunen MCOPGife Ry stdetdiifinifr B Ry ARTniTyETtianioe destrine acid
sequiid FeabibER BBy ReasuRgaintiay atindy airpatiellactianeiftabgions within
a spg:?' m%%’%s %I‘itaqse%gtlgoq}/ E%ho%gﬁﬂ @%QI? fgqgt{gg gé&%gnp G ’aq{}xking

antivody (f’or exam e,nlg& Can be cledved with papain or expressed ]
polypeptidiiantiyceT Thalinineoseanfus iragdishborah’ saapomp sapdeht chain
genJSIRIDRRLMLELBES HlrsRaRfesanance (BIARKRIANRT MeskFidaen gene.

lasmaon resgnance (SPA) system, BlIAcore, INC, Piscaway.NJ).and .. "
[eo 1ISA&RW%@(E‘&%BC?&?&%’%{QEP&%%%} %I%%%CI% %knc avégxtﬁg]#) b “ADCCT refer
to a (gHinerdiytedeesuietiadsd) mresobtifinartetndiegeilibhansdisssdiatioseptors (FeRs)

(e. g.qmﬁzﬁ@)dﬁﬁ%@é@rﬁ&ﬁ‘%ﬂiﬁﬁdaﬁ? xlﬁﬁ&%‘ﬂﬁﬁgégﬁ%grﬁ%md antibody on a
embodiments, the antibodies and polypepti %ih?‘%t? nvention rfeduc th? ¢

tarch e BPO PR RGBSR T TAMBTE CERPEL oMt A ORATAR G Risse ©

inte@scance: selsshbtdiayerthe wpitopB R efergbiycthes thdudtiomilizd &l U.S. Patent No.

5,500L4B98L ardnhibiton of Gell growth. ATl eLAAR. % By Alde 3stiphaul 3R%
about 20%, about 30%, about 40%, about 50%, about, WO

monpapslee s RBMOBI0 o Taks Hasuraibolt 959805iogAllef REC activity of the
moleOInpasf ettdatha sl wkiratos with, the. antibedynal poligeptides IRadtetosed in
Ci yﬁgglgtiaglqggg%g@(@fg Agp'gg%ga,_gggpreetal cancer, pancreatic cancer,

ung cancer, gastric cancer. 100831In some embodiments, the antibodies .
[006d polfpreprsas e drReefrah BT rECap AR JFifduEHY L ffgduiinartptarest in
the fRéR¥OEFHedhislugbrapUBtosisnplitachinding:them epitopey éx pritksed ntieebinding
of R RESE SR NPUPRIDRIORAISHE SADGRE R IS Il ee £ dRftay)

as used ﬁ?rem, means that the antibodies or polypeptides of the present
complrstionte areeRratIsTREsFact WaFFerHioRBlE eX el irBrathd teifsay, e.8 as
dessibiCe, @ng-dhe-binding bnigraciamnaiasieNseshibticj ol todnduessiathdebth

in the, cells without the help of other factors such as cytotoxin conjugation
PEUSFBer immune effector functions, i.e., complement-dependent
[00&3kotoxidisyoBCpobmimtidy d Epbeeranticsiiulcayidstorndtyatsat e psed
inteRIIAGREN OSSO A4S Usash el e R hcaRAt eSS eiRiBIS The polymer may

gene-di%ecte rocess of intraceIIuI{iu %gll destrucl(ijon. Aao;?%tlgsi E:isl qg%in% ab
be LSRR R RISEE T i S 8 O Bl R R s H S A S oA e e S rinkager o oY
nongmdivordisns dloricenp rus o ohphosphatiytstihpadase batéps berrcwodified

of the cell membrane and blebbing, resulting in the formation of cell

membrane bound vesicles or apoptotic bodies. The process is also

referred to as "programmed cell death."lﬁuring apoptosis, characteristic

phenomena such as curved cell surfaces, condensation of nuclear

chromatin, fragmentation of chromosomal DNA, and loss of mitochondrial

function are observed. Various known technologies may be used to detect

apoptosis, such as staining cells with Annexin V, propidium iodide, DNA
franmentatinn accecavy and YO-PRO-1 (Invitrocaen) 10N2K1 Maethnde nf



detecting morphology, DNA fragmentation, enzymatic activity, and
polypeptide degradation, etc. See Siman et al., U.S. Pat. No. 6,048,703;
Martin and Green (1995), Cell, 82: 349-52; Thomberry and L %ﬁgi -
U984 Ace, 281:1312-6; Zou et al., U.S. Pat. No. 6,291,%1 : oorsse7
Scovassi and Poirier (1999), Mot Cell Biochem., 199: 125-37; Wyllie e tal.
(1980), mt. Rev. Cytot, 68:251-306; Belhocine etal. (2004), Technot

Cancer Res. Treat, 3(1):23-32, which are incorporated herein by

reference. 1.0086]In some embodiments, the antibodies and polypeptides

of the invention recognize a copformation epitope expressed ona.. ;. .. .
s e BSTETE G oM THL BB TaB R on G eN gy fpsdation
acetyihysigaltaschongntical charactbrstiomivlatare At odHEhaeichorpfsd ueation
wim%éﬂ%?%i demDohRiPAOsHenGu 8 UsaghereiRfAR aRiioPRWRIGR IS HEBBeptides

a WO 2007/146172PCIMS2007/013587 str céure PPavmgHE) gsmal and ino
contHBIEH O APSERHEIRS BLTRATERP 5 REIHEITRe RorFRet By BRI =

acidinemnsdbhaichathosherahodi€ haive sksiowaiptgsical Ansiedersicad Prapdrgause the
wrelated to.antibody bind ' th fically.binds 9.
G R b A o
singlyAilsdeios aEsEBRfpERtERRs bind to a polypeptide comprising amino acid
{00638 qUenBBl IR te-Gialdbadide nyimes oftthehpotypbisticec{00874irto
some embodiments,. the antibodies. a pli fythesl Toleh
PO N 08y L AL R o P g g can b
deosyprenedactidenaibensleniidsompdiBad eurlcalidns 85 R EnBeRRERISaNaloss, of
any g&g%@@%ﬁé@z&%@ﬁ%ﬁ%@ g thﬂ'@;}iﬁhﬂ&ﬂk\fbgyhﬂm 5lélgrtam epltepermr. A
qQr. to which at tone tibodies - - .
POl AR SRR L e b A creAdic ot b e
analagtibbiiiessindithdi Beatiendpitbp ausjersidsgraigrioantils wrpstRmjore or after
ass&%ﬁy%@m%gﬁm.esfﬁé o aibady.cpmpeiitivelyip hivitspiading Sdn-nucleotide
another antibody to the antigen. These asgaﬁ/s %@ekngi/vn é&%@ 10%”5%%! as b
compRneRiScrib BALTHReAH m@%&%ﬁ%@ﬂbﬁé}ny, AIgEn or antigen v
confrptiessinghcelibiding mmmiimdto@_ehmlﬂngif piadéf@ﬁt_j%ia@w,cfm example,
_ “ca%ﬂ%%@%@ﬂ%ﬁé ip.hlack hehinding phlaheled ARtREAIRS Hith an analog,
] easured. Common labels for such competition assays are radioactive
mfcra&%‘l%oé‘fiéﬁﬂﬁf@?&’&é&?‘[%%ﬁﬂrﬁﬁ{@é‘mﬁ&ﬁﬁﬁ?ﬁsﬁ%ﬁﬁb‘%ﬁ%ﬁﬁ%g”
metiNeINiRPHSHaniDpakys P ers aptibgdiy detised frohubEts e healyith charged
. _.chain and light chaip. vatiab e iR Dy
R B o oot ot
moigties paigheptits CompiaiPRy & iR setisi s Yoy lon BrARRRtissay el Prptides,
ply QNS ambetinensihadiagmentisn (ight abdiime! therahtibody) Slhbsdrrontaining
cheﬁa@(g[sh cr.lge.mﬂ?qufs[n fe)arc]iti’ogc]: ntreaﬁgtlgflrs]} ﬁ%r%rb%@t\ﬁ{a‘fg%lﬂx%g,eew,' %’cgéé §g&mining
nyetaigther embodiment, the fragment contains one or more variable
alkylagongervattignedifiah Bvasss Seratph NP BPHSTHAEL BRI dF ¢ty patvell as
umﬁ&ﬁﬁwl_ | Eﬁmm_ ;j@)ﬁe@hiéhﬁné[a&ﬁaqag.?ggmeg gmgag?gi Iiplj‘rdi‘trﬁﬁ @R Badmarily
a light chain and/or a heayy chain of the antjbo .In some
R A R e A
grogpsypriskaty dHey sadard ppTaraingLEROrEgiof 2RIt SEEPHEP Rdvitioped linkages to
addiBslighehaifaariable, rasenshoneuin 861f TINQIS. Mmsemend 3° terminal OH

embodiments, the one or more CDRs derived from antibody 5F1 are.at

can) D5 SPBITHEYES SF RLSH BBLY SO0t R S ERLY E R A B of from
1 teBBYeatideattraboltBe%ydbladstrayods®bosiatvetdmtcalootugiing, riptegidng sroups.
PoIPRRYL A2 alleast 9&%%%%0@%9?&%@@993@% oflileASI ABMIEARIR, Bkt are

east about 96%, at least about 97%, at least about 98%, or at | af,tf;b ut
sergTRly \WHOIbE Mt 7o PR Ne SO0 BT RISET T micar o 4t 18a%ﬁ%ne,"§“°’-‘°“ or
least two, at least three, at least four, at least five, or at least six CDRs of
5F1. [0090]In some embodiments, the a{g;ibody of the invention is
antibody 138-10 or an




antibody derived from 138-10. The heavy chain and light chain variable
sequences of 138-10 are set forth in SEQ ID NO:3 and SEQ ID NO:4,
respectively. The invention provides an antibody or a polypepti <
%%%fﬁ&}lyfragment or a region of the antibody 138-10. InBoan(}e%uSMWO13387
embodiment, the fragment is a light chain of the antibody 138-10. In
another embodiment, the fragment is a heavy chain of the antibody
138-10. In yet another embodiment, the fragment contains one or more
variable regions from a light chain and/or a heavy chain of the antibody
. 138-10. In yet another embodiment, the fra menta%ontajns one, twgbgéh as
2 e SR E RV S PSR AT R G P AERA SHE oF IRSRS Sy
arabihd8e 10y a0t éyambadipants: theantibothpis subumanikddmntiisod pafclic
mal&%sé%%é%iigmﬁl%@%%%ﬁ <8 Q0B QLMo GRR TR YeLIOMosphodiester

“ ti -10 are at least about 85%, at'least about 86%, at least about
linkagpygnay airatsst Bevic R BaiAHBE SRS af RESEAUBTR YRS Sb fE P
incLaROBEOI Y @itliadsidalotind28hmanie asteatin yh93ghatatiloastabodity94%, at
o abo 0 Jeast abaut.98%-At | eut @ﬁ@k_ aheyty: o
PO 50}1 ‘8?“3%%’32@%3@1% 50 osi‘é’en%%a‘ gﬁ%%%%%n%%é%égtwo, at Iea,scir :
(“formasstadt lelnseToeh cacheRsriRiaisdrdanerdamdly BoRVBTIaEA ey Yegiicd allol
(1 mz@@@ﬁmggwm&gﬁnm@mtp@gmﬁ@m@mmmﬂpn 3Bl‘lcaﬁ&ib6¢yl(ﬁ]k4ﬂ, eycionlkenyl
antiho erjved from, 51-41. T vy chain and light i ' -
or ag iy o N BRI SR S ST R s o8 B e Eeseripion
appliespedhveiyrhedtidentidarmdidescsan smibdeag BRI pdbide
(0063 MPrENG:adRYME M ekiaregiansaf diasanibacyiEiliddagibnef delivering, and
embodiment, the fragment is a |I%] t chain ofégf aé?ﬁ%?edgs?}ﬁ%]ﬁo”}c . Examples
Prefe Bl S BRGNP IR AETRER [ SHESW {he anfibody 51-41,

ain o
of vintyet mobthertenedivh ntittdadr aiprlemctuataricd RAGr on S Araraptesion

vecthgions fram.adight Ghainandiqra heaw sheainolibr amioaidl Alodiited with
_yet another embodiment, the fragment contains one, two, or, tpr(ﬂen%Dgngmes and
catlpR QIR EREARCRIAON A B AV CITAT BF IR SiHIBE Y SR T TR ome ™
certsifbaicinyeritscdig anttbadyrisiecbiurninized antibody of 51-41. In some
[e)ﬂéfégboc“ SRR AAR.00 ee%féé%[@n%@ﬁ&ﬂ%&%ﬁd‘é‘%&ﬂg hodkB-4dite@bnce that
~ least about 85%, at feast about 86%, at least about 87%, at least about
direglsojs 2RITERLPARAIBYRC AFIEa A BBRICEHOR, PRI IBE PP 5 F IRESE Ot
suclahout8RnaMe astaheliidRYoeeast aboutSiieat [EasbaivestiOn¢enaw]
least about 96%,. at least ab 7%, -at YRt jeast about
SeAYGYs idter ?5%?%15%8%% tbgr?e%%tl %écag%ltavfc%?%%lggs?#&%ge, %t least four, at
[00§dst fivies wiedtiensinspecesfestireaipspge g effective amount™ of drug, compound,

or pRARRALE1 I RGENISREATI0RIBRAMIARARId e som et indisfienis) tHesGiResults.
is a Kabat.CDR. In other emhodiments j 3. GRR:

g S e e e

red DR fedsiskelnteenies MBiRETED R &l egite b ared R ffltstasriRitgine

biodBERMADINRRH RINLOCHNEH BAIARIAGRaR thasianedRd: tite GRRScmays and

. be apy of Kabat, .Chothia, and/or combined. [00 ' o
ot G SR T W ham g 6 MEHihec, por
theragteatid ave Hizsiboed datesied rsuip irstRsitt HH AR GERIE DAL SRR RRsIng one or
molB\GRHRBS AR R8RS PRIAGHSING WS hrstablished mathods. 1foperamplatfering

the monoclonal antibodies can be prepared using hybridoma,technol
frong T GRS A b RORTET BRI T 0T KAt DL G5
enbimebty bffdoma metrodpalivoisesahamsteiaasinaed dpprepiigerprrsssion of the
d:s@é&@&ld&%%?&&&'ﬂ%ﬁ%%ﬁd M%%H@MEQ&Q%E@&- efRAReinount of
cell'expressing CD43 or CEA, CD43 or C%A g‘?cludm% qgt‘ra_c |LLiI|aI’the tumor size:
the GoRgAIFRAAFABRHTEE {RSRIYFBR SRR B the BARESF caIlf Which may ’
be purified using antibodies described herein, or a polypeptide comprising
amino acid sequence N'-Trp-Pro-lle-C' ag4he N-terminus of the
polypeptide) to elicit lymphocytes that produce or are capable of
producing antibodies that will specifically bind to the immunizing agent.
Alternatively, the lymphocytes may be immunized in vitro. The
lymphocytes are then fused with an immortalized cell line using a suitable

fusing agent, such as polyethylene glycol, to form a hybridoma cell
(CCndina Monoclonal Antihndiece: Princinlee and Practice Academic




assayed for the presence of monoclonal antibodies. The antibody may be
screened for having specific binding to the epitope on CD-43 or CEA

ressed by the nonhematopoietic cancer or tumor cells, b IC, .
ﬁ)&ﬂg{ #¥tbas expressing leukocyte, Jurkat cells, and/or othe ﬁggfﬁé} I‘aﬁsm
expressing cells of hernatopoietic origin. Cancer cells or extracellular
domain (including fragments thereof) containing the epitope may be used
for screening. For example, CEA-N-A2 expressed by COLO 205 cells
described in Example 10 may used for screening. [0096]Jurkat cell line is

ymphoblastoid leukemia cell, and was esta Ilshed fro ri heral
o S OH BB B bSO 8P SRl GO o
perifhanterdag 2Ah626(1 E KToW arisuscleriat eall mrab@mmmfal lytetastasis,

a Plg 0 I ; t | €@z more of the
i R S e R B 8%5%8%?7%%%%2rably gl

Sy PRI SRRt BRIl A B IS &Fti‘a%%éaﬂ&i? RIS one or
mor€ el isiseigrninathbyuaenepigeipitatidororhyHeciivvitiesdindifgragsaynpound,
or PGk A AdIOIMMUN0asSAY(RIAN OF ﬁaéf@%uaia%ﬂomwg@&m%@x or

orp TEAT S Behnigies and.

assay s and assays are known In the art. The

therm@mgramwt@th@ Fieredy ehindiramioey e urcasiapip fiseelinical context, an

effeé’@&@lﬁgsagﬁ &%&%ﬁ%%ﬁb@ﬁ%g@@%ﬁﬁﬁr@iﬂﬂ%%ﬁﬁﬂoﬁﬁ%ﬁﬁ?%%y not be
locnem e antibo S| us,

B R

Sin .., apoptosis), ancUor

an “wifibitieglosdegfonak by provifersddn s ﬁ@%@%@%ﬁ%ﬁﬁ&ﬁé@f giyge
ther bb‘?éérﬂ@rﬁﬂ& :{Q@&ﬁw&ﬁﬂﬁﬁtﬂ Bﬁlt’;%gsliﬂéw&l@ﬂ& gelsnareaidleifiets amount

e clones may be subcloned |m|t|n utl,o roce ures nd rowrpue;;ed

i, l%fé’ﬁb‘gﬁfl%mgagm&ﬂ?de ggl& a E’SK u‘r?’ere%%dla%r ?hlslgt?rcpose
[0068FIudel fosekampie, ‘Du mﬂmgwomd@agl@gmmwww VR Gepgtment

M‘%ﬁ%ﬁ%'%&é@%&%@mﬁ&s %@M&Q‘Fﬁ%@ﬂ%ﬁ&m refers to

ascites in a mammal. [0100]The monoclonal antibodies nbe enerzf-lt?1 the
e A e FBHCTAEP CERED PRI e St SR U Dy IR Of e otber
treatiybiidoodalielle thay-fdinthimbe isolated or purified. Antibodies WO

gm&ﬁo” 128 ggf&ugsap%wsgi %9?"%9&@&%&?“@?@&8%&5%eneﬁmal or

lture'medium or asScites fluid by conventional immunoglobulin
desigtaifReatiornsBEBELrRS RGEHAYY ROrsel A SorbRSIRUARERSS RAGES DV ention.
benbBiElED Xy apatite d%mma@gtaphylugd memmmmddtalys@mafﬁ rifythe

fougmgegcnat%g&? m\o m %%Qgp&étpmegmse&%@s%@'agc@@agﬁ@gs,mpwms

|na S, such as thosé described in U.S

resdtmwthﬁdxeﬂgsa mcge%m&ﬁhér%uﬁbﬁéﬁﬁ kﬁe&%%alﬁ?%?e?&%éhwﬂ%m
decR¥4RNPIBe Iabl.aé @n@@@memeam@na%mmwemﬁammmm ch

be readil ﬁ ed and Dedl%sm con Ef:tlo d%aggedures (e.g., by
P"’%@ﬁ?&&fg B&EsHde Br pro E%a’{‘% & capabie 0 |ng specifically to
[00%@ines éouwihbaisinhédagyvinridrytanTans of hnlisndeca mprsdibs flefehinder, slow,
retay] bﬂﬁﬂﬂh@ Cellgafibaine ﬁ%o’iﬁﬁ‘éﬁt&ﬁ’ &he mﬁ%&r@ctmurﬁec@ﬁsmh T\ delay can

Once isolated, the.DNA can b ace to.ex 0 vectors
be GheArHARJFRELS ?lfit%rﬁ%sgegeﬂsl ach a%sesfr%%%l;feeég 81ﬁms(ejlzqmnese 160:6{8ucl being
treaimmsieiovadetCldObesidledrimpelara sefficinat aositoiberriily can, in effect,
encBHIGHLS, ﬁ@@?ﬂﬁﬂgﬂﬁﬂﬁf‘tﬂé@ﬁﬁmﬁﬁa@ﬁwd@ﬁd@%l@ﬁ% ﬂfs@&&om’f@iample a

antlbodles in the recombjnant host cells. The DN be modified,

latergiags SARGRE; BUFB S SRFARTRAE & 8‘%3&‘8@’5?8 ?ﬁ% heavy and
[ootight chain ‘andsxatnmubmnaw@meptameaaM@h@momgmmm human. Mammals
s RAMENCER (b S 5 N BT OIOY SO AIRAYIURIDGHRANR cats, dogs,
immunoglobulin coding sequence all or part of the coding sequence for a
Qrﬁ%m%%IHB%ﬁWWeptlde Such a non-immunoglobulin polypeptide
. can be substituted for the constant domains of an antibody of the
invention, or can be substituted for the \?ﬂable domains of one
antigen-combining site of an antibody of the invention to create a chimeric



bivalent antibody. [0102]In some embodiment, the antibodies of the
present invention are expressed from two expression vectors. The first
exgression vector encodes a heavy chain of the antibody (e.g. a 013587
NQé‘i‘f@ntibody), comprising a first part encoding a variatﬁ%’?ézgol%ﬂé 3

the heavy chain of the antibody, and a second part encoding a constant

region of the heavy chain of the antibody. In some embodiments, the first

part encodes a variable region having an amino acid sequence

represented by SEQ ID NO:7. The second expression vector encodes a

light chain of the antibody, comprising a first part encoding a variable |
[0078gion A wse iRt ibfiSMepspiisally rerngasscond warr bRy’ refers to
mea6@ASIaRLaegInnRLIBR ighthwinschiheantihedyn lor omamgmbadimentsget and

the first part encodes a varighle region havir n aming acid se e
a0 e B ST R B o AR b ahib e PR RS
hetemguamizepoantitioay) fontecplesonbidivaritiolpaksloxsiesdest fFomeacsHtean
antiGSRY RS ¥ﬁ€éﬁ§g@?§fé§éﬁt@f@%§ﬁ@'Eb‘éﬁj%@[t@ﬁ;@@&ﬁdﬁ_ﬁ@b&}&ﬁé@@i’ﬂds this
. WO 2007/146172PC /USfﬁOOYIOlBSB ..Cchain.and ll&ht chglnd%} 1€ cham it binds
P A S T TR P ARBHT T SO e R S R s THE Bxpresaion
to oectaritpmpries apshnucectds saguensce krcodingrdarsitableregidinshis
deﬁﬁgohmxe{ £hainaying,A.8Bu89 f@@memt@@secﬁ%g&mﬁg@w

.7 and a variable region of the light chain hayj n amin ac{daH d b
bl i e BYE SR NS (b TR HNaly R A v &
secoeltarbasAsanshriptieciiahndiagstatigneforegtit fond i dnrsesigidssarily
reqxﬂ{'g %}g& f{P%&%ﬁﬁg)chmaQ{ualgifM ; Mbd? @ﬁgk&'ﬁ@zﬁﬁly bindsto a

vector ordinarily carries a specific gene(s) which is,(are) capaple of .
targ A REY BB ORI HAERSIM, frpremmitiihe M1 Atk vsREgHmes
aboof Tecambinart hpst'vesishexpeasienssysterns farbaddarydiic calerare * M ™ to
10 d‘xUPWf'oi? Qt()jog? ?Oh@ W%In(} hehlpv%pﬁg?&e?.okww%m%%%ﬁnam can

cerevisiae, or common baker's yeast, IS the most commonly used amon
be wsgapyasiieshareiboriersansalieatholmuneTaRTbiNEe SYERdSHSHE ROEd or
exalPiphiafnasiphsare Brilabiencaldinesdeiivedirasduligettiasnoclonal
organisms such as Sp2/0 or Chinese Hamster Qvary ( i
o R D e RSy 08 Dt B RCe ToiO i L KE c1ose
Antihadinidd duitabiécforateuly SvddcBrraiitorardisnicaiensoMeratkple for a
desBIYRAGT ARG RRYLAPtHATECInd S BndABMKaBhassaasiap:@ffine specific
. pBPV-1/pML2d (International Biotechnology, Inc.). [0106]The eukaryotic
IpRRYERRL I Seful in the present invention are, preferably, hybridoma,
' [eom]elomss wed tracitomatomiyipnoms CalsoHolvanerrothd padi(Eanjignant” refer
to JRQRLCENS MAYRE: SIHRblY dyiHizasarpvisled e e maliamesicelisiard by
capable of recognizing trarlgcri tional anq trarﬁjslgti%nr%l ; .N% sgquences
unspeniated celli SFPSFh & HRITE b FBRELL NG HHE RYL 4SS HE ey LisavAgS f
inchfding headerseiguarcéyantheaerdivtoofaegronsins aaAdaseevidindlore particular
exa?r%ﬁggrma&' enalmodificatiQns-Alde ROty S ONAP A BT, non-small

cell lung cancer, lung adenocarcinoma, lung squamous cell carcinoma, gastrointestinal

cancer, Fodgkin's and non-Hodgkin's lymphoma, pancreatic cancer, glioblastoma, cervical
cancer, glioma, ovarian cancer, liver cancer such as hepatic carcinoma and hepatoma, bladder
cancer, breast cancer, colon cancer, colorectal cancer, endometrial or uterine carcinoma,
salivary gland carcinoma, kidney cancer such as renal cell carcinoma and Wilms' tumors,
basal cell carcinoma, melanoma, prostate cancer, thyroid cancer, testicular cancer, esophageal

cancer, and various types of head and neck cancer.
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[0107]Accordingly, the present invention provides eukaryotic host cells

which are transformed by recombinant expression vectors comprising

DNA constructs disclosed herein and which are capable of e’%ﬁ%ﬁ%ﬂ%ﬁ?ﬁym

AHtp¥aiEe e polypeptides of the present invention. In some ?

embodiments, the transformed host cells of the invention, therefore,

comprise at least one DNA construct comprising the light and heavy chain

DNA sequences described herein, and transcriptional and translational

regulatory sequences which are positioned in relation to the light and

heavy chain-encoding DNA sequences to direct expression of antjpodigs ... ,,
10078} poly et T AR GBPERTE KBt e VIt iy e 2 ond “the
inchiianstesmetiimecvariety bt ways:hy stahdard teerssfdctivisprdoethaespiell
referléggt\al\é:r(!» n tha%tﬂ%&m %wrgﬁéﬁéﬁ 9@%&%@‘%&%&9%&%&% Mﬁ'ﬂ%ar

be used are electfoporation techniques, protoplast fusion and calcium-

amoyws, 200 e ET SPErRlerse isTrol SsBTHRIGRa s Hrdp ittt and so forth.
[e07tgchniguesnSueh iachaiausscaradentiatysdesbitisdhiidn Fondgul/Fast include
«..al. (1986), Mot Cell. Biol., 6:703:706:.G, C ic Acid Res.
COnSIEA g 1I?f§§g;“%.é ?élg‘%l faﬁfﬁﬁgggﬁﬁ@kﬁﬁ@%i USA (1979),
79:7862-7865; and V. Oi'et al., Proc. NatL Acad. Sci. USA (1983),

) Q BXAression Ve BEi e on CD43 and
nsferred 'ﬁﬂo a host cell one by one

B e Brcuttransfect). [0110]The present
[0076V/entiBheditsepioviges Blendthiatformplodicguhpadnetuiles dsrived from the

antzl?&ﬂ)@,eﬁm @ﬁe&ﬁ@ﬁh Qf&pf@% éﬁi%ﬂ%@m &wmﬁm@@w by
expression vector(s) encoding the antibodies or "[:[1% %%%glg%%g%r&dq a

non R ThEPRRRIES RSB o%éB?ﬁé)ga%%mlfhe 2dittire by ways well

leukiopw (eucinesskiftetheticlarelJokkd JRduhestholdethetidbedirsduthtibbaiagides of

the %%%%EEH 880N AF2RRESNIG HIMakA SUilARle. FARSERIGIRRINAIEAIng of the

_be obtained according to standard methods W%Ch inilud micro-jré{?cthng "
a5 e R AT A G A LGS R BBl P R R BR STR (3 epitope
is rpged ddthregral, fothdlessiddsee(bl inglngescendatit @lkpre setpptimgeptide to the

sdssiediantbody. [Q1 R esekRye PR Al5Q.RIQV LS chIMRL Structure, a
°P ﬁg%%bsolg%sl{!ﬁ(gg ipa([e% ?%%ﬁ&%cogr%@e the%_ epitope 0?1 CD43 and CPA _c.
LNIgkBdbsiaeriyn Eutienr E8T Fopemmmbingiecoltafie bia RopRiafopoietc cancer
celll@AIPNS GihgEhimsrisianibedy are franhsepaiaie spreissd knshenell surface of

embodiments, the variable regions of both heavy.chain anddight chain.ate 4
the e ﬁgﬁ rﬁﬁr??\%agﬁ ibodies descr ga%%%%ﬁﬁri(%%}n@%%%odimentg the > (@
inhibtebl eneyions podifsitonmitbentahsayiercist SRR ifcS RRFIHIRANE to the
epit@ﬁg éngsg@lN@tge %ﬁ@ﬁi@&i@ﬂ%ﬂgﬂﬁiﬁ &B%,\éaﬂa(gﬁzfﬁ% i@ns:milmrise

mino acjd sequences shown i 3a 4. Insems
L P S A G R
andgretwie SEQIIRMNGIEAISEQ ID NO:6. In some embodiments, the
[poPPnstantyagiansfpetk thedheambrhniniasmhighafalnade Sapiditimabition. For
e s 68 BEPReLng RIESISIO LRI S ARG i
inhibited by at least about 20%, at least about 30%, at least about 40%, at least about 50%, at
least about 60%, at least about 70%, at least about 80%, or at least about 90% by a

carbohydrate comprising a Le® sttucture, a Le®-lactose structure, a LNDFH II structure, or a

expressi ctors can be
b REICESed O O3 AODOIE

LNT structure. Binding of the antibody to the epitope may be inhibited by direct competition

or by other mechanisms.
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established in the art. See for example, U.S. Pat. No. 6,808,901, U.S. Pat.
No. 6,652,852, U.S. Pat. No. 6,329,508, U.S. Pat. No. 6,120,767 and U.S.
Pat. No. 5,677,427, each of which is hereby incorporated by reference. In
é%ﬂé‘r’gﬂ/ lﬁ% %hlmerlc antibody can be prepared by obtaining CWZOWM%M
encoding the heavy and light chain variable regions of the antibodies,
inserting the cDNAS into an expression vector, which upon being
introduced into eukaryotic host cells, expresses the chimeric antibody of
the present invention. Preferably, the expression vector WO
2007/146172PCl/US2007/013587 carries a functionally complete constant
[0 T8 avy Bramhlespiinoscitianeasetinsasy Sralapiecsising tbe rgfitehgpuds, but
are SOAUENES BapRaRAgIbsinseHakiniathe expressivaataD1 Olddldkeic cancer

resent i provides a humanized antibody that specifically
cell é%”"g%a%gy (?l{;%%galtope on CD43 and CEA expressed by a

[00'Hdnhe FatoptstitesandaradeteMidsheftamzest eiritiverljos rypicallygrize an
extrAMTIERAMRAE % In Wiigh 5@@%@{%&&%@%&0&@&@& wath) Fasilesot bind

from CDRs of a non- hu speci as mous r rabbit having
o R WP, AN AE CapAT SRR TRLREDE s ox el
' dorﬂaammk&esmwscbbme]hﬂm%&mWa@pﬂé&@&@ywﬁkpmm
emBIANIB AR G eR kIR The e??estfaw SeneiaksleRs: & HINRRIZE Ally bind

monaclonal antibody. These are: (1) determining the nucleotide and
to a&?&%fé@’?ﬁ?ﬁ@ﬁ&&@éaﬂﬁ‘?ﬁ@iﬁ‘fh%‘%fg?ﬁﬁb antibody light and heavy
[003@fiablEldomalnglid) debigningitive huntanizephantiedy|drel, aditidiigs, polyclonal
antiRIEL %%85% AAMEWATK.region, s %52 ﬂafeﬂfwerj'zaﬂgnemcmoam,

3) the actual umanlzmg methodologiés niques and (4) the
sm& ARt ERAT Bhareitied ﬁsw&mmmfﬁgmwa%ﬁﬂ?amaﬁm and any
othé? SoBatenidNOguh 836 (HGHe 580unoEmbh]86ma82yI6, 831 pbhinr&36) bofigen

rec? ef%.so'ng%é or %‘?g’ z‘ggl%rgd %?c% %t 5, Ji%(? %@%e%’?% ?ngf} % élhgrigg rr%%(%ﬁlﬁ ' human,

constant region"may englneere to more resemble human constant

or aEgRihRy RIigTOin fwdioa & yewpéeseanttRodisBbody is used in clinical trials

[0080d treatyeniGip Eﬁﬁ@%f&%p&@ﬁﬂ%cﬁ&nﬁﬁﬁﬁb&@&o@mﬂ 86TEA may
and 5,866, 69 ti ortant th antl d.wit

be lesf’en 102 (%?1 3#591”) rt%% &S(}nﬁ/tl @? Or’a%i 8nIW about 100

inity Tor'the antigen anc oth ological

nMpﬂd)p@#ﬁ@mMmh@hﬁé\ébrMsag@‘ai 1%@&@&%@@@@%&%%@@%@ 50 pM.
As B aniacsss afanaly %‘ﬁﬂﬁﬁ@%ﬁﬁﬁ%ﬂi@hﬁ%@i@i‘é@%cﬁﬁ@ﬁ@r&@ssmma&on constant,

conceptual ymanizegd products u3| three dimensional mmodels o .
SN T L SR A S ot RS ot preining
bin d:mgi eféiity mfﬁmmwsam@ma m&%esfammauwmbmémeﬁfﬁmm@ﬁrt
g@f{ﬂﬁﬂtﬁ{apfgg rﬁ%ﬁ@s%@%fﬂ/mg'h Hiskala a%&k&%%mmmem an

three-dimensional conformational structures of selected cquldat%%l

antiRodHOG BB e dEHe (R & ASAEliSATB PARALR iSRG RE RIS
aﬁmi@heflﬂ@;bdtegﬂ@éaﬁmoh&%u@h@ﬂ@ad@mﬁth}e svafrdidplesmon resonance

QSR UIR-RRIMENESA &&&H&@@éﬁm Sfstesidgesdhat inf emg@a% NT) and

ab| ity of the candidate irnmunoglobulin to_bind its antigen, In this way
EL}84idlfdueari 5aLaion st s GeebIABINSEPHEHPIE ES i Een éa?’gf?dlm%%md at
25°%B0ue obaisedhaidledibiiat altiootyi ah erastarisfit; suthcasincrdadedd as
ff|n|ty for the target antigen(s), is achieved. In general, the CDR residues
are directly and most substantially involved in influencing antigen binding

[0083k W sooy erabadipels tspibr ey nadRapidiss %’@Fﬁ?ﬁda‘r’&?ﬁwe‘mw the
nu:am speiadRrpadifisadionsmit the:dlingeweagientolimnpiie anememetancer cells that

have aCtE%“S“C? gth% OO, 19%17 AR rﬁagg{g\u Vo PBFRAHIE S win or
Bi5tréene mage rec %manty by pha

prohferatlon is by at least about 10%, about 20%, about 30%, about 40%, about 50%, about
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display technology. See, for example, U.S. Patent Nos. 5,565,332;
5,580,717, 5,733,743 and 6,265,150; and Winter et al., Annu. Rev.
Immunol, 12:433-455 (1994). Alternatively, the phage displa I -
(KA E4FEI 4tal., Nature 348:552-553 (1990)) can he used %ﬁ%ﬂﬁ@%sm
human antibodies and antibody fragments in vitro, from immunoglobulin
variable (V) domain gene repertoires from unimmunized donors.

According to this technique, antibody V domain genes are cloned in-frame
into either a major or minor coat protein gene of a filamentous

., pacteriophage, such as M13 or fd, and displayed a fu1 ctional antihod
5%t BT 8 B BN ph R S T (R ety
polysantidte. cOntamsdisinglodsirbntad Dl Anciepsd tof tabopsiein cansabmcreatic
cmcaelﬁﬁ%o%&qsgggﬁ thgdfynctional properties of the antibody also result in
sélection of thé gene encoding the antibody exhibiting those properties.
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echnique allows the production of antibodies and antibody fragments with
assayfRRtiS O BHe bMEf38iYe. A strategy for making very large phage
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T A e L e e
etc. (§ereFivesngin Hrtidssielneit fish Mot R P nlufifafe: 3492
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SO RN Hoao A IRt Ao S 1 e LS . Rev
Crtohtemaaibiosh Betherins £y tbdRARLe e ta e amRasrdpeffoird 1912332, which
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ublication No. , publishe ril. 1, . Unlike. traditio
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provides completely human antibodies, which have no framework or CDR
residues of rodent origin. It is apparent that although the above discussion
pertains to humanized antibodies, the general principles discussed are
applicable to customizing antibodies for use, for example, in dogs, cats,
primates, equines and bovines. [0118)In certain embodiments, the

antibody is a fully human antibody. Non-human antibodies that specifically

bind an antigen can be used to produce a fully human antibody that binds
tNn that antinen Eor eavamnle the <ckilled artican can emblov 2 chain



[0123]Single chain Fv fragments may also be produced, such as

described in Wades et al., 1997, FEBS Letters, 409:437441. Coupling of
such single chain fragments using various linkers is described | {ﬂ% éj .
37.?%@‘5’7%W&ein Engineering, 10:423-433. A variety of techrﬁagle]s rtc])?'rﬁ 13387
recombinant production and manipulation of antibodies are well known in
the art. WO 2007/146172PCT/US2007/013587 [0124]lt is contemplated
that the present invention encompasses not only the monoclonal

antibodies described above, but also any fragments thereof containing the

active binding region of the antibodies, such : 12, SCE
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directly. These methods are described, for example, by U.S. Pat. Nos.
31-44 b3Bl945 and 4,331,647 and references contained therein, which patents
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intrasequence nsertions of single or multiple amino acid residues, )
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Ieast about 86%, at least about 87%, at least about 88%, at Ieast about 89%, at least about

90%, at least about 91%, at least about 92%, at least about 93%, at least about 94%, at least
about 05%, at least about 96%, at least about 97%, at least about 98%, or at least about 99%
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C-terminus of the antibody of an enzyme or a polypeptide which increases
the serum half-life of the antibody. [0129]Substitution variants have at

least one amino acid residue in the antibody molecule remov, <
NPFER 8 due inserted in its place. The s)i{[es of greatest in e%ﬁ%@mzsam
substitutional rnutagenesis include the hypervariable regions, but FR
alterations are also contemplated. Conservative substitutions are shown in
the table below under the heading of "conservative substitutions". If such
substitutions result in a change in biological activity, then more substantial
changes, denominated "exemplary substitutlons" in thes[ablerﬁpelow

doniiher B4GEH R BblGUF 1o L oA R e SEsh iy o Lo i

CDHAstsgdEeed and the products screened. Amino Acid Substitutions Original
(009 SR SANPERANGE ADHLMIANS XS ARIAN SHRSIHL RS M) Mabs on
antibodlj;r e e g R Y I A Ao L i S SR mics 13810
are set forth in SEQ ID NO:3 and SEQ 1D NO 4, respectively. The invention provides an
ntibody or a polypeptide comprising a fragment or a region of the antibody 138-10. In one
embodiment, the fragment is a light chain of the antibody 138-10. In another embodiment,
the fragment is a heavy chain of the antibody 138-10. In yet another embodiment, the
fragment contains one or more variable regions from a light chain and/or a heavy chain of the
antibody 138-10. In yet another embodiment, the fragment contains one, two, or three CDRs
from a light chain and/or a heavy chain of the antibody 138-10. In some embodiments, the
antibody is a humanized antibody of 138-10. In some embodiments, the one or more CDRs
derived from antibody 138-10 are at least about 85%, at least about 86%, at Ieast about 87%,
at least about 88%, at least about 89%, at least about 90%, at least about 91%, at least about
92%, at least about $3%, at least about 94%, at least about 93%, at least about 96%, at least
about 97%, at least about 98%, or at least about 99% identical to at least one, at least two, at
least three, at least four, at least five, or at least six CDRs of 138-10.
- (6091} In some embodiments, the antibody of the invention is antibody 51-41 or an
antibody derived from 51-41. The heavy chain and light chain variable sequences of 51~41
are set forth in SEQ ID NO:5 and SEQ ID NO:6, respectively. The invention provides an
antibody or a polypeptide comprising a fragment or a region of the antibody 51-41. In one
embodiment, the fragment is a light chain of the antibody 51-41. In another embodiment, the
fragment is a heavy chain of the antibody 51-41. In yet another embodiment, the fragment
contains one or more variable regions from a light chain and/or a heavy chain of the antibody
51-41. In yet another embodiment, the fragment contains one, two, or three CDRs froma
light chain and/or a heavy chain of the antibody 51-41. In some embodimenté, the antibody
is a humanized antibody of 51-41. In some embodiments, the one or more CDRs derived
from antibody 51-41 are at least about 85%, at least about §6%, at least about 87%, at least
about 88%, at least about §9%, at least about 90%, at least about 91%, at least about 92%, at
least about 93%, at least about 94%, at least about 95%, at least about 96%, at least about
97%, at least about 98%, or at least about 99% identical to at least one, at least two, at least

three, at least four, at least five, or at least six CDRs of 51-41.

23



Asp (D) Gin Glu; Asn Cys (C) Set Ser; Ala Gin (Q) Asn Asn; Glu  Glu (E)
Asp Asp; Gin Gly (G)

WO 2007/146172 PCT/US2007/013587

[5092] In some embodiments, the CDR. is a Kabat CDR. In other embodiments, the CDR
is a Chothia CDR. In other embodiments, the CDR is a combination of a Kabatand a
Chothia CDR (also termed "combined CDR" or "extended CDR"). In other words, for any
given embodiment containing more than one CDR, the CDRs may be any of Kabat, Chothia,
and/or combined.

(0093} Methods of making antibodies and polypeptides derived from the antibodies are
known in the art and are disclosed herein. The monoclonal antibodies of the present
invention can be prepared using well-established methods. For example, the monoclonal
antibodies can be prepared using hybridoma technology, such as those described by Kohler
and Milstein (1975), Nature, 256:495. In a hybridoma method, a mouse, a hamster, or other
appropriate host animal, is typically immunized with an immunizing agent (e.g., a cancer cell
expressing CD43 or CEA, CD43 or CEA (including extracellular domain and fragments
thereof expressed by the cancer cell) which may be purified using antibodies described
herein, or a polypeptide comprising amino acid sequence N'-Trp-Pro-Ile-C' at the N-terminus
of the polypeptide) to elicit lymphocytes that produce or are capable of producing antibodies
that will specifically bind to the immunizing agent. Alternatively, the lymphocytes may be

~ immunized in vitro. The Iymphocytes are then fused with an immortalized ceil line using a
suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding,
Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 59-1031).
Immortalized cell lines are usually transformed mammalian cells, particularly myeloma cells
of rodent, rabbit, bovine and human origin. Usually, rat or mouse myeloma cell lines are
ernployed. The hybridoma cells may be cultured in a suitable culture medium that preferably
contains one or more substances that inhibit the growth or survival of the unfused,
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas
typically will include hypoxanthine, aminopterin, and thymidine (“HAT medium™), which
substances prevent the growth of HGPRT-deficient cells.

[6094] Preferred immortalized cell lines are those that fuse efficiently, support stable high
level expression of antibody by the selected antibody-producing cells, and are sensitive to a
medium suéh as HAT medium. More preferred immortalized cell lines are murine myeloma
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center,
San Diego, Calif. and the American Type Culture Collection, Manassas, Va. Human
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Ala Ala His (H) Mg Asn; Gin; Lys; Arg lle (1) Leu Leu; Val; Met; Ala; Phe;
Norleucine Len (L) lle Norleucine; lle; Val; Met; Ala; Phe Lys (K) Mg Mg;
Gin; Asn Met (M) Leu

WO 2007/146172 PCT/US2007/013587

myeloma and mouse-human heteromyeloma cell lines also have been described for the
production of human monoclonal antibodies (Kozbor, J. Immunol. (1984), 133:3001; Brodeur
et al., Monoclonal Antibody Production Techniques and Applications, Marcel Dekker, Inc.,
New York, (1987) pp. 51-63).

[0095) The culture medium in which the hybridoma cells are cuitured can then be
assayed for the presence of monoclonal antibodies. The antibody may be screened for having
specific binding to the epitope on CD-43 or CEA expressed by the nonhematopoietic cancer
or tumor cells, but no specific binding to CD43 expressing leukocyte, Jurkat cells, and/or
other CD43 expressing cells of hematopoietic origin. Cancer cells or extracellular domain
(including fragments thereof) containing the epitope may be used for screening. For
example, CEA-N-A2 expressed by COLO 205 cells described in Example 10 may used for
screening.

[0696] Jurkat cell line is a lymphoblastoid leukemia cell, and was estab.iished from the
peripheral blood of a 14 year old boy by Schneider et al.. Schneider et al,, Int. J. Cancer
19:621-626, 1977, Varicus Jurkat cell lines are commercially available, for example, from
American Type Culture Collection (e.g., ATCC TIB-152, ATCC TIB-153, ATCC CRL-
2678).

[8997] Preferably, the binding specificity of monoclonal antibodies produced by the
hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay, such
as radioimmunoassay (RIA)} or enzyme-linked immunoabsorbent assay (ELISA). Such
techniques and assays are known in the art. The binding affinity of the monocional antibody
can, for example, be determined by the Scatchard analysis of Munson and Pollard (19803,
Anal. Biochem., 107:220.

[6098] The antibodies identified may further be tested for their capabilities to induce cell
death (e.g., apoptosis), and/or inhibiting cell growth or proliferation using methods known in the
art and described herein.

[6099] After the desired hybridoma cells are identified, the clones may be subcloned by
limiting ditution procedures and grown by standard methods (Goding, supra). Suitable culture
media for this purpose include, for example, Dulbecco's Modified Eagle's Medium or RPMI-
1640 medium. Alternatively, the hybridoma cells may be grown in vive as ascites in a mammal.
[0100] The monoclonal antibodies can be generated by culturing the hybridoma cells, and
the antibodies secreted by the hybridoma cells may further be isolated or purified. Antibodies
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Leu; Phe; lle Phe (F) Tyr Leu; Val; lle; Ala; Tyr Pro (P) Ala Ala Ser (S) Thr
Thr WO 2007/146172PCT/US2007/013587 [0130]Substantial

modifications in the biological properties of the antibody are nplishe
Bv)s:’é‘fg@tfﬁg?substitutions that differ significantly in their eﬁec?%%%@%b%mngsm

maintaining (a) the structure of the polypeptide backbone in the area of
the substitution, for example, as a sheet or helical conformation, (b) the
charge or hydrophobicity of the molecule at the target site, or (c) the bulk
of the side chain. Naturally occurring residues are divided into groups

oy SR ShR oMM S e operi (A Ner g BBl
immunoglobulin purification procedures such as, for example, protein A-Sepharose,
hydroxylapatite chromatography, gel electrophoress, dialysis, or affinity chromatography.
[0161] The antibodies of the invention can also be made by recombinant DNA methods,
cuch as those described in U.S. Pat, Nos. 4,816,567 and 6,331 415, which are hereby
incorporated by reference. for example, DNA encoding the monoclonal antibodies of the
invention can be readily isolated and sequenced using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or
myeloma cells that do not otherwise produce immuno globulin protein, to obtain the synthesis of
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for
example, by substituting the coding sequence for human heavy and light chain constant domains
in place of the homologous murine sequences (U.S. Pat. No. 4,816,567) or by covalently joining
to the immunoglobulin coding sequence all or part of the coding sequence for a non-
immunoglobulin polypeptide. Sucha non-immunogloiﬂuiin polypeptide can be substituted for
the constant domains of an antibody of the invention, or can be substituted for the variable
domains of one antigen-combining site of an antibody of the invention to create a chimeric
bivalent antibody. |

[6102] In some embodiment, the antibodies of the present invention are expressed from two
expression vectors, The first expression vector encodes a heavy chain of the antibody (e.2., 2
humanized antibody), comprising a first part encoding a variable region of the heavy chain of the
antibody, and a second part encoding a constant region of the heavy chain of the antibody. In
some embodiments, the first part encodes a variable region having an amino acid sequence
represented by SEQ ID NC:7. The second expression vector encodes a light chain of the
antibody, comptising a first part encoding a variable region of the light chain of the antibody,
and a second part encoding a constant region of the light chain of the antibody. In some
embodiments, the first part encodes a variable region having -an amino acid sequence represented
by SEQ ID NO:8.

{6163] Alternatively, the antibodies (e.g., a humanized antibody) of the present invention are

expressed from a single expression vector. The single expression vector encodes both the heavy
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(3) Acidic (negatively charged): Asp, Glu; (4) Basic (positively charged):
Lys, Arg; (5) Residues that influence chain orientation: Gly, Pro; and (6)

Aromatic: Tip, Tyr, Phe, His. [0131]Non-conservative substityyj ,
Fﬁgc%gﬂg@}“tg)lgc?fmnging a member of one of these classes for a%}%%ﬂﬁesrgéfwtnsaw

ass.

[0132]Any cysteine residue not involved in maintaining the proper

conformation of the antibody also may be substituted, generally with

serine, to improve the oxidative stability of the molecule and prevent

aberrant cross-linking. Conversely, cysteine bond(s) may be added to the

_antibody to improve its_stapility, particularly where the antibody is & th
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procedures which may be used are electroporation techniques, protoplast fusion and calcium-
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[0136]Addition of glycosylation sites to the antibody is conveniently
accomplished by altering the amino acid sequence such that it contains
one or more of the above-described tripeptide sequences (fo Llf <
8(%’8;%%&‘%6’?% sites). The alteration may also be made by the %(é\lal %ér@%{‘?lg?w
substitution by, one or more serine or threonine residues to the sequence
of the original antibody (for O-linked glycosylation sites). [0137]The
glycosylation pattern of antibodies may also be altered without altering the
underlying nucleotide sequence. Glycosylation largely depends on the
host cell used to express the antibody. Since the celig}lge usgd fgr
phosp gt BERGH B TBSTRAT GUEBBTOEIRRC ey SfEFaL Hoscribed by F. Toneguzeo et
al. (19007 MACLCEL PRFIUS 200 7157 358 hartibbdiés:/eis dotdrieal (hefapeiftitsis-1325;

n. Rik8@YIths pative:cellvarptionsin b glysoRdatiar attery obihg a1, Proc. Narl
antibodies can be ?gl%ected (see, e.g. Hse et al., 1997, J. Biol, Chem.

Acad.%:é%(l@é%b)i_;{[ 8?I'%?addition to the choice of host cells, factors that
~ [p10%ffectglyeesytatiDrvdwsingsecambinant theasuctionatant paties dachegansferred

into a%@é’;‘(&@i@“e%%%%n&%g i&;@%g%%\éz%?k@gg%%%ﬁ%9&%@%’&%’&)@&3}1&%cB.H’

puritication schemes-an ‘Various methods have been proposed
0110 qtdbmRrgRRosyRItIR phedP sy B hrd Eﬁrﬂﬁﬂaﬁﬁgﬁ‘%@’&g@ﬁs or
. polypBiaidein g HMFOCEING: & QNRFSXP FEBGINEENRBAIPrénzy Mesxdpeabies ector(s) encoding
ligosaccharide production (U. S. Patent Nos. 5.04.7,335; 5510 .2 n
e o P R s A 808 e
cultugerlyy wigitical) ramuvedtrotkitled giykeprbtein, for example using
[011§ndoglysnsidase, tdEadadintibolieositascprondaglysesitasaklanimal. A
.._endoglycosidase 2, endoglycosjdase E3. In addition, the recombinant .
L gt e TR R
injecttegtinte sgussivf pulyuatvhanowssPhasetandtsiniferteg mqags Bre wasipdo-pregnant
femaldAQWAN 40 dbghart JL30KHber athode.otimadificatipadynclude using

coupling techniques known in the art, including, byt not limited to, )
10113] o e R R s AR SR RS B RS Baafpeoenize
the epipsed, (D148 anh 1B Aferpitasihbert hlab ek foFimerangdssay. Wiirditfreehd
constRRAYREBHAES AL MR VsiRgsaablished RINCEAWRS 0 the, Sk AR Ats, the

. screened using standard assays_known in the art, some of which are )
variabledeginng BhoWR Srarih PR SRYShR ASPFH L RISy ST U BRIt digscribed
hereiff ﬁ]ne;maﬁmndﬁﬁsmbe thenjudgstbc-{idsexanipldsdi nken) Hyidmeagmnt,esmhhwn in
SEQ % dﬂf@% rﬁ?&? gﬁgﬁﬁﬁ(j@@dlﬁ L%?r?éeﬁ?&%ﬁlﬂl@ﬁt&f&@e{%%ﬂﬁ% gﬁg%cﬂ{l%rise armino

radioactive moieties, cytotoxins, or chemotherapeutic molecules.

acid seauerreR SR BUSHEY SO Pehtad PERAR M0ehtibhsrsg geniissi ghe variable
regiolabe)Bpaleasnntiunieseqniroalshulen sraBQATNG M cliet SEQAEDaNyENdn some
. any, other labels known i I herel e4Sm.lakel . 1
e e A R D AR TR R EH e R o umen
antiba@igBody may be labeled by incorporation of a radiolabeled amino acid. In
(0113 Certaip: empRamebhigtHhT heiniamihinicainbemaegagdydiarketiniques well-
vidin (e.g., streptavidin_containi flugres ker oren [
e S BN RS e B ST .

Pat. Mittephet 16%ne antisode-If baaT emddddiniehtbica fabel ey nsh of which is
heredDGREBAIGIAEINR efAliachad leanathee tagent Wit iy BamURipespiecdBy

.antib f interest. For.example, a label may be incorporated,into .. .
ot N e S KA R B e fhbodics, inserting
the c[pRehestitiranertainseivbueiinanidichaltabdictrgianiaduced iateopearyotic host cells,
exprd QR WHEL VA IoMMaIhedsof-labrling RelyRePlide s8I0 Glyerpraansvector

are known in the art
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WO 2007/146172PCMIS2007/013587 and may be used. Certain general

classes of labels include, but are not limited to, enzymatic, fluorescent,

chemiluminescent, and radioactive labels. Examples of label <

Bvcﬁ %{ﬁéginclude, but are not limited to, the following: rad?é%é‘%%%‘%@"%?‘”

radionueleoides (e.g., 3H, 14C, 15N, 35S, 93Y, 99Tc, 1111n, 1251, 1311),

fluorescent labels (e.qg., fluorescein isothocyanate (FITC), rhodamine,

lanthanide phosphors, phycoerythrin (PE)), enzymatic labels (e.g.,

horseradish peroxidase, p-galactosidase, luciferase, alkaline

. phosphatase, glucose oxidase, glucose-6- phosphate dehydrogenase, .;.vie h

carricy|g SHBFERINVFOGURR ?ﬁ?&%%to%%yyo%réﬁl%}sﬁefgggln% I|1r?§(s:,eey,gi[uciferage)f,ﬂw B
or lighhenailusinescentrbietirsliyrospds preidehsrARBEESEBIFERTde epitopes
0114FC00R/Ze0 DY 2 BRRARAARESRRIGI i UCRE WIRp ERNaeBRItIICRS pgnizes the

inding sites for secondary antibodies, metal binding domains,.epi :

Linding SHEs or secondary apuboclies, mefal binding Jomans iOREied
epitopggy) GR R AR SATDRIRSHE b B APE URBRITEd by €pacer arms of
antibsasiaus 1engths tateduseibotoriialbicrivsritarafics: (DR ARaqAErdigHth residues

a0r0vides BAMAGRUIGAL AIPARIBns AAPRISSU AN adieR Bled specifiicy.
ﬁGr‘r"‘p‘() fpegﬁégg%ggﬁ%erein, and a pharm ceuté%alslsy ?%iegtable carter . o
affingy eRSipAEATEYP AR APEDHERNT b ERBETEEREPIERES Sretown inthe >
replaabd Bﬁ@@ﬁ@sfﬁﬁ?lm@#dﬁqmﬁmbmlhat facilitat;m administration of a
armacologically effective substance, For £XABlE. Sralisnt tacgive: (1)
mﬂ?cﬂm%?’%%ﬁs%&%%%ﬁﬁ%%t%é g%ilue;nt. IS_uitabIe excipients in?t?de byt a8 bt and
deternipiingite tucleatifie sl AR e chATRIAY 24 SHHTRT Mg MR S ARE 181 e
heavwl’?ﬁi%le %&glﬁﬂ!%ﬁ @@Q@%ﬁkﬁfﬂ’l@fwﬂf&,@hwﬂf. socynd fSkﬂﬂmm antibody
enhancers. Excipients as as formulat RALeRIGLR -
ﬁa‘ﬁ‘?&’ﬁﬁgféﬁ’t‘%‘?'é?dlrgﬁg %ﬁ@é%%?ggﬁ?ggﬁﬁ%%%%ﬁ%gtqn, The Scienézéngnd od
metiRrttigeufPhrinweynddh e tMpERIEEBRINITINEEDET. 716 PEfhdoie: antiody:
See, SRRRARE S, )P RMENA] @m@gesﬁmpmﬁpiﬁéﬂ@giwhﬂrﬁgf,ﬁﬂﬂ,lﬂls
use in any of the met  described herein, p ptext of 1SeHt repi
5 653 el ST e T TG e rsea resion
mayRelynpitientides mvectors e vstoRHen I AFF NS0 ENAIHIBITE T SHEREse If he
antiRSVNERAtAeS: CRMRASINA-RA RUGIRRiME S BaRaREe SALToing anylafti®. Patent Nos.
monoclonal antibodies and polypeptides described herein. In some
5,9%mBdarASmMES & polypeptides comprise the sequences of light chain and
[o11@avy Bhiaitnpanabtetragioisod0sAs] husxameeémb@dm@mﬂ fifchigh affinity for the
antig Or|1yar}1 J)%?t{'%%\sfo%gg}lp g?oqo%ﬁgﬂﬁ!:%@ﬁ{gsSW%%@HQCEBQE,tBﬁrHﬁﬁWd antibodies
ain variable region set forth in SEQ ID NO:1, and/or a nu Ieic.acéd onceptual
can dequerrEeddiica dig Tl gRe B e L L AT T SRS AR Th SEg I PP
hurdfPed [HGRINE v¥Kg 200s Hi4GhERRA THuBROGT I BE8Ttambd dirnemiscdyequences.
olynucleotides comprise g.n0ucleic acid SeAHRRATS RAAAHIEER REdimiliar to those
mg?lg[fhm?/%sﬁ% qelgéré%?\ %@%‘?&?ﬁﬁ%e, two, or three. CDRs from SEB%IDobable three-
skillbin Hameor GORTRHEE RIERT S8 ABTRELRIE A1 B HURTRRAR ARt P
dirlE8i0RCORmPHSIG Ong stenativbe bR Mot SEPnnNglobwinsrauences.
embodiments, the polynucleotid W@?‘E fleic,anid SQAURRAGR SR functioning
Ins%ﬁﬁo{hogéﬁsﬁﬁs%%, g%ré%?rs %g&%%p acid éeeli%je,nce set forth in 3%(8 ID_ o it
of tNGrGidordeimuseiesiin seuvees, itheSoalicis Sl ded s g uence the ability
of @gg%gi?g%i%@g%gd%m' ?gllmgsrw mhmﬁmam%é%?gﬁtégm selected
in :3, and/or a nucleic acid sequence e Gl
and compiRerelRsR O SRRTIRS fﬁlﬁ\?g -Szfg?ﬁ’%%ﬁg {eill%?bo%imen%s, the y

: h
chapalinistiectidbs comprssl affuiEitoatie SefientEEebiigHTEdyyn general, the

cofh il MasiablesiRgion SAMISISIRg, QRRu WP CRRe: oy SEQdDbinding. The
NO:3, and/or a nucleic acid sequence encoding a light chain variable

region comprising one, two, or three CDRs from SEQ ID NO:4. In some
embodiments, the polynucleotides comprise a nucleic acid sequence set

forth in SEQ ID NO:11, and/or a nucleic agid sequence set forth in SEQ
NO:12.



[0147]In some embodiments, the polynucleotides comprise a nucleic acid

sequence encoding the heavy chain variable region set forth in SEQ ID

NO:5, and/or a nucleic acid sequence encoding the light chain variable

P@Bi%’ﬁf%@lﬂf&ﬁh in SEQ ID NO:6. In some embodiments, the PCTUSI00T 3587

polynucleotides comprise a nucleic acid sequence encoding a heavy

chain variable region comprising one, two, or three CDRs from SEQ ID

NO:5, and/or a nucleic acid sequence encoding a light chain variable

region comprising one, two, or three CDRs from SEQ ID NO:6. In some

embodiments, the polynucleotides comprise a nucleic acid . sequence set
b egpd AnSbeg S 380 SABIGPATREIAC RERY Sed 2GS SEFROHR Bl fi5e o
more @4 1d0348]bT semeti®mbodiments, the polynucleotides comprise a

clei¢ acid.se nce e ' &hainvasiable reg : hace

mﬂ{]ﬁUSE Iﬁ%%r%ﬂgﬁngi%}%%%ﬁgg Qagcxi%gggguence encod%ﬁaﬁgﬁbiﬁﬁﬁaiﬂﬁy oy phag
displentiesbieolegiorSeetistrameledib Rera! NP SorS SrbdodmihEa s 722743 and

6,26 DABMYGE QRS ePMPrisRR RUEIFiGaniolsenMencts Sel forh in BERDely, the phage
. NO:15, and/o eic acid,seguence, setforth | 18ed to produc
displﬁl’%gaﬁ)lg%%y %ﬂc@a%ﬂr?% HGISo v§4%e§§9 g%’:”h%%%) AN 1Ced produce

ppreciated fftﬁb‘se or ordinary skill in rt that, as_a result .
humaf thé senardeytfdieliramett chie ihdrearsERpE Rl Heiable (V) domain
sencSEHHEHEES Haat ensade-a-pe ipantidedsaasgriberihrminqSemettbiheSedomain

polynycleatides bear minimal homology to the nucleotide LLany
geneﬁé‘ﬁ?/étiaxé?%% ﬁ??b%t@/ﬁb%%oatﬁg?fh%{%na%r Sé%t%rﬁ er %che%?i%%?odon .

bactersage evesspeeifivtll ceditenbiiselsdtelpnedentlrvihudn Sogrsats on the surface

of 12818505 dhR e nes £RERESIMH bR ARl YAHAIROUSIR 500N EREEs RFaNIdeDONA copy of
the }g-gr@eg;l%%%t%%ggﬁggﬁééggﬁ%ﬂ}n&é%gtI(e)x[t]ieélcla‘%lt%% V\[c%ody lso rgsult in

en ous gene:s that are altere Lo
sele@don séshitt @horecoring therntiticysdubling Wekstivaperitditidhysafy phage mimics

somé%@?é%%%ﬁérﬁgp&@lﬁgﬁd&ﬁlTﬁﬁaé%%{%ﬁgym% ﬁ’é’fﬂ)&?@&iﬂ gAYt of formats; for

“need not, have an altered structure or function, A ges cargbe identig%d ctural
revignisgs st abreennRitiieS (HeH-RSsRetrila o, SHPTHCRRGR Znd/3r ™ _
Bioldgia)aR-5aq qem.csmmmimgg@moﬁgm@@gmgm afktidifor phage display.
Clacl:ﬂ&%? 4o e E%?e%%%ﬁgéﬁ Qgﬁ]?_@ﬁﬁeﬁyﬁm@% £6698P M bxazolone antibodies

methods, or PCR. Methods of chemical polynucleotide synthesig are

: ell .
fromgacwalirandosteambnadAdiart el Yiserm WEERAERIAh Rl spE R Rrmunized
micHesart e s thegsaay ppaeaimyittidddareinanis eoommisrciahied and
antigxo Ihets Izae %%r@é%?z%ceo?Sn?%éﬁgﬁ&ﬁ%‘ﬁ%‘é%@&é}@ﬁrw%ﬂiw essentially

|

105 A e

?ynuc eotides usmé’ recom methods, a polynucleotide comprisin )
follevdlogifeetrediiersciesr beihsdradiftala £ ALhIE ctr SR THE USRIDR o Crifit
et ol BHBEAN be inyotuqaddnio msiiiabialinshest daprepticatidbodndenes accumulate

i e SR sec isiel. RONpUPROUAGS LA INRH S confer

|

y means no_vvna?ﬁoﬁ?_e art. Cells are transformed by i
highetraifmingead Brsedisppghieeatin sy i Hpmne eIty fsircierentially
replti@%mﬂ%féﬂﬁgféﬂ alugieciieretationfapee dhitinaigec dihenexogignousss can be

. polynucleotide can be maintained within the cell S m—imgtgp 1. Bio/Technol.
miigka] (E PSS TR TR RS A

0 ‘fﬁtegrategsin%oatﬁ%s ost céll genome. _ )
10 PolyIRECIa68ER. st abpiifithiodathp efBoitited froimane’ ostEefBiPatathshigined by
phagﬁ%is?%%@iqﬁ&ggég | ﬁ&%iﬁ?’?@mk}@gﬁéﬁéeﬂg%nd 1ightp chain V region

) erna’uve \ OWS repro rUCtIOﬂ segu S, :
st RHDIBES T SIS K BT 6 S B R OSBRI B N ias dones obiaied
frovh, 68BnHIT) 1 4cBTONLEY, AT 4;06FmrechosBI RO cdyien a5 ppodigseand antibody
ﬁagg&é@ §raseMNAINReARION Myllis 6L ala edsueBir kUSMBREkRES large phage antibody

repertoires (also known as “the mother-of-all libraries”) has been described by Waterhouse ef
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Boston (1994). [0153]The invention also provides vectors (e.g., cloning
vectors, expression vectors) comprising a nucleic acid sequence encoding
any of the polypeptides (including antibodies) described herein. Suitable
éf&ﬁ‘f&"’{}ég@rs can be constructed according to standard tecﬁﬂﬁﬁﬂ%@? G138
may be selected from a large number of cloning vectors available in the

art. While the cloning vector selected may vary according to the host cell
intended to be used, useful cloning vectors generally have the ability to
self-replicate, may possess a single target for a particular restriction

endonuclease, andj/or carry genes for aumarker that can be, ysed in
o St e ORGP ST s B AT oo b
antilplasmitsandibacteriaddicsiseber. the puisapihociohBlsesdrpmiEnyicpBs

% ' s l oM BRetREEdnRER biso referred t
Spec%ﬁ%%ﬁgﬁéwgﬁé%%Még% Eﬁ%%s DSA3 and PAT28 These o

r 1age LIINAA : p These .
a5 “ G PRAMPTINE S0 PaB DTSRI RIB 07 APPEEE £ SR af EIORMGTERAGH obtained by
phagd Gispaljabledigm sospherdalivendessraichdhBioRaddGteitegens, andting rodent-
humlanrvgi[l?:ggpab[o gél'f:iég @n?g’_hq%élf 9&8&&&%’1?{5@&’0@&%&?9@1 able regions capable of

pdlynuéTeot_l e constructs that contain a polynucleotide according to the
restoRpE RIBMCTRBAb APHESSISIN @ SH nAg rEiiCBINE SR INE A SruiRRiihe chgice of
partBRISNRS Bl R ntegrptaattinfdhi Claraspasemak iy iebist V domain, 2
P M &%333?@&81&%&“%@ WAPETHUISs VIRINGEP i1 1, 1993).
INC u&lng ddenoviruses, a enoa.ssoclated viruses, retroviruses, cosmids, ]
' Unl&:ﬁdreﬁbi@s@ibwve@ﬁ#@?@%@égﬁﬂﬁlbﬁﬁp%wmgﬁ@s@?@&w.Pm"‘des
compRELDS BAMAPAHSIRAGeRSANY ClualaeRutiare ODRIirHdddooDRAEIt origin. It is
more of the follgwing:.a signal sequence:. an origin of replication. one or
PP AP RS A b R e o e e B enera
prinpiperoitisserharrcastignbledpmirteotizipe pestpediesifer gse: fanpgigtipy)in dogs, cats,
prin2& L RRNG gg&g}gﬁgg@ cqntrolling elementg are aIS(_) usually required,
such as ribosome binding sites, translatian init tlc?fn sites, tagud stogI by
191 B ond BB RSB SRR 1o b NEBREeE R b Sy sipnan
antibadi&tr_ﬂdu@@dcﬁmmﬂyd_ahﬂtameﬂtlgcanmﬁ@m@ﬁbwm}mm@mmébﬁy that
bindld %l)ugllgkgagl o &%@&%ﬁi@@?&ﬂ%@%&&e{ 06 caleHY AR vapping technique,

_rubidium chioride, calcium phosphate, DEAE-dextran, or other L

in vripR AR InAERP R B BEmBRAAHRAT IbtAERSHsah it eaBPRSgon torary
expyébarg dienreatanisanliphectios. afeatsuttirgsybddiniaibirdisy, Fhehisigons human
ug%ﬁ%&?gg "l'&igleg}. {FAhAR glentides will afien-dansnd. a0 feailESS,OfThe Tight

the host cell. f_6 e invention also provides host cells comprising any .
chapptffefiayinieroiriastisevsigdineraschpr anerars Ay Ho& %@m&%&%@ antibody
heaOf QUBImEXIeSHIRgheleiolegousi RNAS asrsbeasdddor therplispestaeh binding.

TedRRAina e denes encading e puthedypoeRNds S5BE0IH: o adition, an
interest. Non-mi Ing éxamples of mammalian host cells include but not

antigierteantbeCers, tPlitos el A poned bhatisdransg P fop GBmanisrrrBogiRhulin genes.
See@z_/é)ffﬂﬁg_. Budablseopimammalian host cells include prokaryotes (such

t01§8c, “Thhrtid ey 809 ¥RRRHSY ENABR, SRS RARRE Bhhas binding
specificities for at least two different antigens, can be prepared using the antibodies disclosed
herein. Methods for making bispecific antibodies are known in the art (see, e.g., Suresh et al,,
1986, Methods in Enzymology 121:210). Traditionally, the recombinant production of bispecific
antibodies was based on the coexpression of two immunoglobulin heavy chain-light chain pairs,
with the two heavy chains having different specificities (Milistein and Cuello, 1983, Nature 305,

537.539).
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[0157]The present invention provides a method of using the antibodies,
polypeptides and polynucleotides of the present invention for detection,
diagnosis and monitoring of a disease, disorder or condition associated
WHR & H5HBpe expression (either increased or decreased rdl&tiet8 4" 1354
normal sample, and/or inappropriate expression, such as presence of
expression in tissues(s) and/or cell(s) that normally lack the epitope
expression). WO 2007/146172PCT/US2007/013587 [0158]In some
embodiments, the method comprises detecting the epitope expression in
a sample obtained from a subglect suspected of having cancer, such
101208 ore &SFOpRR RS FRERACD AR RIGCRInRET F—W%‘Fé%&ﬂ‘;‘/‘“stﬁét}h%@ﬁo%?ble
domeiectidnibe tepiise bindiigeting fletisaraptbadinan gafibodyinpalypeglides fused to
e £ n r the
1mm93518¥!¥% (,%QS%#J&Q%&B %%g%\%?c%%%ﬂg gl%@%lﬁ)pn Sampis Wunog}obuhn

lever of binding ditters from that

heavy, el Genatat dsstainocaBter mnteriVRather iy B f‘e§8@r§’@l‘§n§éﬁlmms Itis
pref&es@m@ndvhemelﬂ@m@maﬂw&m@t@ﬁeﬁgmﬂt@{mwﬁﬁmg [BL5HASecessary for

nenised herein, the ter ple” or %E)l logical gtle refers to a who
o S Bt T e A AT SRR i R ot

heayy fpginfurienn gt hatsiratcedmse sinelis, ivphain mﬁ@@ymw separate
expxﬁ@iibrﬁ%@bﬁ@sﬁiﬂ%lrﬂ il salivaeamniatisuiidicl. 3RIgtiscers bm%z%jﬂfes for great

emen). 'A sam ogical sam le! further refers
e B ] P P P PO BARTER D
emb@dmféfwﬁseﬂsmmsabmm pEtm punenchatptide al'faiammr:bnvbﬁtmnmﬂcﬁon
proﬁmrﬁﬂfoﬂlﬁﬁi@ﬂﬁ&&ﬁ nRtinEeddey fﬁéﬁm%ﬁﬁ%%ﬁﬁ{g M@H@E for two or all

thr flug {J ld the external sections of the skin, respiratory, mtestlna
= RO A A TS SE L BB SR Sl
POEthnhmmt@théw e mghedelneantanithakabiot the ¢fmm particular
signSBERPIE. Or "a biological sample” can also refer to cells or tissue analyzed

in.vivo, i.e., without removal from animal. Typically, "a sample" or "

(O34 bk PRs ARBRS a6l B BSRTHERARERicS & SRmaspdng s irafagnoelobulin
heavetdraio with-zditslaiplviggioat frdte liabucmasmionhybilid amfraciioisbofin heavy

chaigl‘ﬁggt aﬂ%&baﬁ’{ @?@ﬁ&ﬂg&%@&% H&%@s%@ﬁ&@r)tﬂmetﬁggﬁ% ﬁﬁg%symmemc

polynucleotlde or po @Jeptldes levels. "A'sample” or "a biological s

strugiifepibrardmyraegbibindish a%aalﬁaﬁfém%ﬁ?lépﬁéﬁﬁwﬁaﬁamowwie
 facilirgasiseshashieerpihpdgated bwbmmmﬁelmtaﬁ &ﬂmﬁwmnaﬂs@lobuhn
chaiff S AEAURIIRRE NHEIEIE AR ol PRty st L2 )
or celUtissue lysate contacte W|th an antl ody and t e Blndlng
rublisheedaticlanti®bdy and the cell is determined. When the test cells are

[01&)ownmmrgﬁgwa/aaﬁmwm@p@a@mb@aﬂiﬁ{ﬂhWﬂaﬁtﬁwﬁes are also
%EIE |pgﬂcatet ttheS lis.ca cerous, Ins eembodlments
etes'f' C %/s are %‘frfﬁ uman tlssuzs{) qi arlgﬁ%‘%ﬁ%n gﬂ %mél\}v‘ﬁnum System cells

W@PM&@@%&% hAf 6@@%&%@@% BipRimgnEaf BEVUisdection (PCT

PubRo@inp ey, iImmun ety sy vieh gmmmsmawm(ﬁ;mljdlmt@dh&gugm
entlon include fluarescence polarization i unoas g
t - -
o ﬂ?l%oresc %e]f‘rlﬁ?ahunoa%s% ?&?& meeﬁlztﬁr?éslr%n aséi?ac}ééE Rjfdble cross-linking

ageriephélsrheineanmipivieH lnpranivatbsayt(Mnd)jarsriaprribtidlked).S. Patent No. 4,676,980.

[Oiziﬁ'}mummeﬁmi'saﬁéé%%&) gcllfﬁﬂya' PHEMRRASSEh U3 BYerf¥Rd in Iliades er al.,
CT/US2007/013587 group

moiety, el WQ 2007446172

199 e F e 0s ﬁ?ﬁdﬁjegpaﬂha%af%%ﬁai@?e?@a@@waeﬂaw@gtvarms
Imketreindedsiofd/arioguzes.of 10&, iRethdd Sigtleares o dictad dydhiety of

techAVRIlARIIYQTraSS AR aHIRRARL AN agﬂrﬁ%@p!ﬁamm%]%m&y&%e\gwﬁ&om in the
act Appropriate labels include, without limitation, radionuclides (e.g., 1251,
© 1311,355,3H, or 32P), enzymes (e.g., alkaline phosphatase, horseradlsh
peroxidase, luciferase, or p-glactosidase), fluorescent moieties or proteins
(e.g., fluorescein, rhoda_mine, phycoer: ihrin, GFP, or BFP), or
luminescent moieties (e.g., QdotTm nartoparticles supplied by the
Quantum Dot Corporation, Palo Alto, CA). General techniques to be used
in performing the various immunoassays noted above are known to those
of ordinary skill in the art. [0162]For purposes of diagnosis, the
polypeptide including antibodies can be labeled with a



detectable moiety including but not limited to radioisotopes, fluorescent
labels, and various enzyme-substrate labels know in the art. Methods of
conjugating labels to an antibody are known in the art. 101631ln some .
M%Tfﬁﬁ%@, the polypentides including antibodies of the inV&ntoR naes™’
not be labeled, and the presence thereof can be detected using a labeled
antibody which binds to the antibodies of the invention. [0164]The
antibodies of the present invention can be employed in any known assay
method, such as competitive binding assays, direct and indirect sandwich
assays, and immunoprecipjtation assa%lss. Zol%h%on%clonal ,tAnt'b iez%io%oclonal
(012Ul B P TR 5D e 7EoT88 [CREPrCLE AR TOR) [DLRa T oolome
antibasiib adiesipatlapolyp bptides sanfagmbusibetfdcimiardngidignssine binding region

Q C é P'gﬁ?- # i?%ﬁ??@@%& 1820adY; Rk thRich fragmenis can be
Ofth%o ;ﬁgeggfl é%égbgéled W%gzrqdionucli,de (such as 111In, 99Tc, 1 ﬁ
[

. 14C, e s
producssiramekhe srosay B AR S et it RA AR Be oSl A8 e ™

the atSIRGuEBEAURESEINIISEBPhYIOL66] Preyantihddy Hisy HWshéeudedwss).
(012 a'””k%%%gse%%s'é‘fgﬁ%g&f Q¥ HID G ehnioLes WA LKBRW i th&@rkor example, an

erapeutic use striking and surprising feature of the antibodies e a
antiboflih EqsrRSBHE IR RERIOANER RIS HF AN & Bl 26 S BRIy dii pepsin o provide
100 RaThemalapRielic CARES, CElideaibmitusnthe @u@wﬁlﬁave@ﬁeim@mméseducing
agentth%g%e%%%aliﬁes.glfo%qgnan“gl? dk% ﬁx@%ﬁﬂl}@%ﬁ@@ép%fr@a&lﬁﬁg%&h cleavage of

ihvention in rgaihng can%gF, suc as, colorectal cancer, lung cancer, )
disu]ﬁ@qdﬁgh@gemc@ggtﬂb@ﬁ@b},ng_g@l%ragments. Alternatively, an enzymatic
clea? QR ULAE LAZRE RN 154 seACR b fepatenel luldradfcifropnagratidectly.

thyroid cancer, Any cancer may be tregted,,such as ¥ 47 and
e T B PTG TR Btk Candas D o maan-o47 an
refermelanomined dhoelhc altiopatenti ade bcesprielcd rapin s ey Also, see
Niscl}{giﬁ@%ﬂ%z 9@’(‘1},‘?@&?@3@%&%@ gangey; paﬂef%wseafmmvéws: 119,

cancer, endometrial carcinoma, ovayi r,,eso cancer, liv
R e e R

[0124inaryAtectadveipoiaFjirostette wadverddhoiserinmBa, gsafyngEaPp of the
antiﬁc?cﬂp &l %&%ﬁ'@gﬁgﬂ%&gpﬁﬁ iseandioblantemen eatdantetduRaryote, and

perplasy, endometriosis, embryoma, fibrosarcoma, Iglaeprfo%i's sarcoma,
eting

intrqiGaR ARSECER R B B KRR GOt AR T 5B B RE A Feti

noblastoma,
[01Egtrocyrasiay et ftiaomaamntg odelificagiiosia, antthdlobfagoiyreptide described

nerd2Nglipnesrablastoma. Jloma. iaRHEMINASIHEQMR, AABHORIARIO A ct their |

osteogenic sarcoma, [éiomyosarcoma, thyroid sarcoma and Wil tum%rdr example

propestiengds aisBEBCh MG MRS MRAEGTaN D gNiZBY B et - pe,
amiAGtbROiesEase dbad:hemisFT be neathddedayt fusthe meonbp risetastép Gftain an
antiﬁ e%e%lqr%g égee igsggelg%rgl%%veﬁ%r%ﬁ&QQQg ey:9n3 PelyRepiide: daseriRtancer cell.

&F8in"and a tumor or cancer cell'in an individual to be o
Modification of polypeptides is routine practice in the art and need not be described in detail
herein. Examples of modified polypeptides include polypeptides with conservative substitutions
of amino acid residues, one or more deletions or additions of amino acids which do not
significantly deleteriounsly change the functional activity, or use of chemical analogs.
[6128] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residues. Examples of terminal

insertions include an antibody with an N-terminal methionyl residue or the antibody fused to an

epitope tag. Other insertional variants of the antibody molecule include the fusion to the N- or
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treated. [0168]Generally, an effective amount of a composition comprising

an antibody or a polypeptide is administered to a subject in need of

treatment, thereby inhibiting growth of the cancer cell and/or inducin _

JeAth Sft5E ancer cell. Preferably the composition is formuIiz;lr%:eréuw:‘i&)7(';{)13:387

pharmaceutically acceptable carrier. [0169]In one embodiment, the

composition is formulated for administration by intraperitoneal,

intravenous, subcutaneous, and intramuscular injections, and other forms

of administration such as ora], mucosal, via inhalation, sublingually, etc.

[0170]In another embodiment, the present invention also contemplates .
CtergeiitnRiha GRS L OhTH ISR e OhR MRS RHE attieT SHpollh et bl Hife of
the agfitagpresent invention conjugated to other molecules, such as detectable
101243°C!S s NSraneutic, ol GYIRLoXIE. A98 .Sarlﬂx% ORISRV INGIL G Dl Polecule

t limited o ra ioisotopes, toxins, toxoids, Inflammatory agents,

remoyadyanis difftksah sesidieldeerBsd pe i avas ceibBRoiES b RraTEGtHEREh &Rftic
subs@@idis Metheds af canjlugatio g tha-antiosiesivid) suchredleatitas arealso

enerally known to.those of skilled in the art. See +PCT publications..
con 0 AU WO ST WO B A U e R oK T Qo ing of
"conggreiaEiPe39Bs88 e diSclBuselsE iRt e orpeTate doHdpdng iyl activity, then
mord Sierenaainihelceniiglian4Q4 # dinane rbogitient thetcompe bRy, or as

comprises an antipody. or polypeptide conjugated to a,cytofoxic agen
; t

forth e IR AT L L i B0 RO R o e procucts
screguraterred class of cytotoxic agents that can be conjugated to the

antibodies or fragments WO 21107/146172PCT/1JS2007/013587 may

.include, but are not limited to paclitaxol, cytochalasin B, gramicidin D,
Amigg i FHHHE & metine, mitomycin, etoposide, tenoposide, vincristine,
Orighnb]astinéucolchicinndaxativei St tiatimr idine dipldydkybstinatagin

Méd'%"ie, mitoxants F‘:ﬁainithnamybiu, actimonty ,il\ljgf, I’J'J.é&itﬂydl_lﬁemuslwu e,
qﬁugocorticoids, grocaine, tetracaine, lidocaihe, propranolol, and

Arp(Romycin and ahawys or homologs thereof. [oF7 2jihé-Ebsage requirdd
AstOnRTE Treatment dgRends on the thoiCe of (GTRUFESTAgNIRRRGoN, the

nature of the fnrww@w :
Asgidd) weight, surf agéhbrea, age and sex; other Fh(j‘%sBeing administereg

(7]

Glaidut 10 mg/kg Hodyrweight; at least about 3 fikgBody weight; at leaist
Glﬁl%@}ll TRy gy weight, arteastanout 7%Qsgi7/Kg body Weight; at least
.thIJT 500 I@/kg mrly \Alpighf;_aLle,aQt abouti250 un/!cg body \'Avleight; at
HigdB8t about 100 ug/KEbody weight; at least 4 %ﬁ?%’ﬁﬁébﬁ&y weight} at
Tiel@ast about 10 jigikgdaody weight; at least abioued; Sa/kgeodyiweRiet, o
less, is administe(Led. For repeated administfaﬁ%rgl% Quer several days of
longer, depending on the condition, the treatinent 1S sustained until a
Ledébred suppress|dieof disease symptoms ogcdtpslengiesidiapiady Hesing
regimen compris¢s administering a weekly dogg=-9fabout 6 mg/kg of the
antibody.-However, other dosagennegmna-y—beﬁsewt—dependmg—en
Ly§{&pattern of phanfiEzokinetic decay that the practiionérishes to
Maghigve. Empiricdl temsiderations, such as the baifPlife, enerally will
Phggn ribtite-to-dete ITind?ﬁUII of-the duodgc. Tt igu?wgpilgfﬁl[ﬁ ’%Sﬁ‘ldpy
easily monitored by tonventional techniquesland assays.”
Pro (P) Ala Ala

Ser (5) Thr Thr
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[0174]In some subjects, more than one dose may be required. Frequency
of administration may be determined and adjusted over the course of
therapy. For example, frequency of administration may be determi -
L\ Juzg?}gg%ﬁé?szed on the type and stage of the cancer to be tre% e%i%&%? i
the agent is administered for preventive or therapeutic purposes, previous
therapy, the patient's clinical history and response to the agent, and the
discretion of the attending physician. Typically the clinician will administer

a therapeutic antibody (such as humanized 5F1), until a proper dosage is

hi tha.daai P 1 .1 Fora !
reached-to-achigres-the-desired-resuit—in-spmecases;sustamed

ThI<f::‘mtinuous releals€ Tormulations of antibodiks may be appropriate. Varjous
Tepf@¥ulations and davices for achieving sustaihed ¥éfease are known injthe
W@ﬁﬁ]in ore gHpodiment, dosages for figanuRoaEs aEPolypepiides

d_empiricallv.in subiects.\who-have-heen-given-ohe-of
T 7 J

Vali¥te administratidrils). Subjects are given W& 15 Met; Phe; Ala;
2007/146172PCT/US2007/013587 incremeptsbriossges of the antibod*es

I ££: woftha il o ol 1 |
or-pelypeptides—to-assess-efiecacy-of-the-ahtiboctes-or-potypeptides;

markers of the disease symptoms such as CD43 or CEA can be
[013fonitdheeht Effidany difivitipoain dlsdhidogiealspianr BiF a st s g bariore
accoRUEER LEY Qlungys thatimede diseaserriogiessian:(} Diheandfoet on maintaining (a)
determining the respq s; rqétgs RR%h‘gOl?Gl’%%jmini%tr%il?n ofgpea%bquas a sheet
the g B RRRIE @Y RERBPG FARE R e HETASH TRtRe Prosent invention Can
or hdlizdontiformurtion, (b thri ttbatgclepbydivehdorcéxarhiiie mperrinetrdeipigatsite, or (¢)
the RIYSIPINOIGAL candlitianawheihrttheRumess ohibadminiatalietysbased on
therapeutic or prophylactic, and other factors known to skilled
compp ftRsHERIMIIEPSHfifnistration of an antibody or a polypeptide may be
esseniitlydconithuo betvarisepidseldbicdadetiod dftime or may be in a
series f?r:) %%%%%@ﬁ%%?&%%?@?%&?@ﬂ'%&%E‘%iﬁ?'ude suitable delivery
t Inclu i

forms Krjown In the art incfuding, but not limited to, carriers such as

liposorfie S adie (Rseatisrhpraasiartsat 91%1997) Pharm. Res.
14:853-858askdapssinall pespagadiniy snaligde, but are not limited to,
cyoleqt PR TS anueale o8 AnCUIHAIBEN R BIGIeH 01 78]in
another embodiment, the COMposItion can COMPHSE oné or more
anti-calfeeragwiies, Brelornidee Hiftibodies described herein, or with an
jo1ANtibodyoarcaalipentidethat hinss WantiffepntanigemSuehebempdsitiont these
can_contaip at least one, at least two, at least three, at least four, at least
Sl e BT atBodies. The antibodies and other anti-cancer agents may
(6133 in tHersayricloermsidtiongeinyoived inixtaiatairitgdbearoBHS Y HRHBaRPIPT the
antildRAEoCRH) SERAKRIHT IAtNS hubakeiad Misisreek eaneuldanity @sbility of the

uentjally, are particularly useful in eatinl% broader ran

se f
ol b Y RS RSB o e SO ) G g added to the
antibodip adiepervpoty pepiidesrotticulplysehgre the antibody is an antibody fragment such as

an Fv fragment.

[0133] Amine acid modifications can range from changing or moedifying one or more amino
acids to complete redesign of a region, such as the variable region. Changes in the variable
region can alter binding affinity and/or specificity. In some embodiments, no more than one to
five conservative amino acid substitutions are made within a CDR domain. In other
embodiments, no more than one o three conservative amino acid substitutions are made within a
CDR domain. In still other embodiments, the CDR domain is CDRI3 and/or CDR L3,
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invention (such as antibody 5F1 or humanized form) can also be used for

delivery and expression of any of the antibodies or polypeptides of the
resent invention in a desired cell. It is apparent that an expression vector_
B G483 %0 direct expression of the antibody or polypeptiag?ﬂﬁ%mm 013587

expression vector can be administered by any means known in the art,

such as intraperitoneally, intravenously, intramuscularly, subcutaneously,

intrathecally, intraventricularly, orally, enterally, parenterally, intranasally,

dermally, sublingually, or by inhalation. For example, administration of

expression, vectors jncludes, local or systemi inistration, | ' 1
012 S R T g BB D) o B, o vl
polypaptdopidet athermisttationlOneaskitdifirrtioaatisiiammivacsample, slycosylation

with &’1@:‘%}%&@%@%‘, Q12004148 #%8%@&4@%1 WQ%@E&E @_{feegigéﬁsﬁi;ﬂﬂd at

VECILOr'S 10 obtaln expression or an e nous protel V eey e.qd. . .
conseys PRt RS GBI O08 B A5 TS N6 ST0 A1 LTS gelaat ook 65111
128; teliveryrof Meripey o ¥ iposiidnd Tempakinga piapserdberide sifictiing of the
imm%%@%m&?m@&qﬁép%t@ﬂl@ﬁ%%ﬁ @dhe BresentdBVRMIoREARBISTRES 11-1318;

_ d. Receptor-mediated DNAc_IeIive%/ technigues. are dePcripednitnt foltriDn between
Wittes aPghi PG, SHORERAESCAHID) (16645 T35 ChIB R AF o0 b

202, Chiou
portiéaene hbetapasiesnMetivosAntlebpbloatidns@fiDirert BesrPidheferdimensional
LA olf d ® : . ; i &,21]996{[@9{7@;)130 ™
Mfag‘f"‘ g?ﬁﬁ%%%ﬁé%ﬁﬁ%ﬁ%ﬁ%&ﬁﬁ% %%5%%19 ngaﬂ. Acad, Sci. zu.l
Biotagls A :40P-9065; RHLesarcbrodes Hanibie Hmio BtRYBe AR EIFetRIgten to certaim
molLARPESHONs SORaNNg & paliiuicieatideardarministene dfiarsibadige fs also been
about 100 9 about 200.m Q uNAfr inigtration.i RESNEHO cell
repoq A e BT e o S LU OHO cels
withaioatytling-testiatet zxng:,ssibwf@qb%@@aﬁ&i@%@ﬁ&%ﬁéﬁ%%ﬁ%ﬁﬂml a

giyc@s@%&?&éﬁg of:RANA-GaR.Alan e sedduEngiargensheraaypaaioesle improved
0181]The therapeutic pal nucleotidrgs anqri1 pf)}y ~t1i? of the present

ADG HoR SHFPARaf iRrerkt %s%@t‘ﬁg 4&iety véhicled: The gene delivery

[0138BhiclGbandeatbuitdlamtihodiesialypighilysatieaNdinkiyd 351y (mifod) N-linked refers

o th AR ol 1980 sidu RN GERe EpSiamy:5Bffic. Th
’ m&%ﬁ‘%@%@%@%ﬁ%&rﬁ%ﬂpy 1,:1585' and Kaplitt B99a}wle\la t?(e )

t .
tri e RO N SRRSO B BFP RSB ERBES N BPmaRigs™ v
whebiSH g @nglegano usithatoepatiasiioe, hetehel ogmgsitioniotss cEX reesismaic

e sodipgl s i %&‘ﬂ% eguatedhys, th e of eith
aﬁa%fgéﬁeﬁ%?bcé%%%gggé%%g%gﬁ%lﬁ%%%%ﬁf% esirgirciii polég}uclec!f‘t?de Zﬁfjesence orexher

of theRpFABSISiIfFEAHERTRSI R AIPARNP GRSIR ABSRS S 7 RISHTA BRI ABARTon Site. O-linked
alycviakRaseskushictas Mekideehuifaie ootimitgditaNrecampaiantsamine, galactose, or

retrovicuses, e.q.. PCT. Publication N - 2. P dron i
G SRS e 55 R WO BT I330 WO b3 A LBL - et
or 5ddR8ebsErPaelsedz B594:9,740; 4,777,127; GB Patent No. 2,200,651;
jo137d ERARatest 8@;5&%@%& alphauviiyshiset) iectors;megt Singhiplished by

virus vectors, Semliki forest virus (ATCC VR-67, ATCC VR- _ -
P A RT3 T T 8 Qe au e rbed
wripemidepiglitsonr (S IAFETrRlgpaieriersiFe SBi. Alreatopraralio Ry gede by the

add¥ B2k PG RAGENOS SREISISRLY UG IAAY 1esitns resginXAd the sequence of the
. Publication Ngs. WO 94/12649, WO 93%%3769; WO 93/19191; WO

Orlwﬂ@gflw@@%ﬂméﬁ §WEEBI6885. Administration of DNA linked
[6110]killeTladgiyoviyistasdeseribefianibedies apaist-henltaeharithr gigune the
undgﬁ?h%iﬂlpﬁcﬁmg '%%%a@’%%%@%@%ﬁ&%@@lh@%@@; 1888 6st cell used to express
[0183]Non-viral delivery vehicles and methods can alsso be eqw?‘%%e%ins e.q
the paibemvg, BCa@nethimRe e OSBRI CBhasnaea BNATRRd o =
unlinked to killed adenovirus alone (see, e.g., Curiel (1992), Hum. Gene
Ther. 3:147); ligand-linked DNA (see, e}, Wu (1989), J. Blot Chem.
264:16985); eulcaryotic cell delivery vehicles cells (see, e.g., U.S. Pat. No.
5,814,482; PCT Publication Nos. WO 95/07994; WO 96(17072; WO

95/30763; and WO 97/42338) and nucleic charge neutralization or fusion
with cell membranes.



[0184]Naked DNA can also be employed. Exemplary naked DNA
introduction methods are described in PCT Publication No. WO 90/11092
and U.S. Pat. No. 5,580,859. Liposomes that can act as gen%g%\ée{; 013587
VEREIEL S Gescribed in U.S. Pat. No. 5,422,120; PCT Publication Nog.
WO 95/13796; WO 94/23697; WO 91/14445; and EP Patent NO. 0 524

968. Additional approaches are described in Philip (1994), Mot Cell Biol.
14:2411 and in Woffendin (1994), Proc. Natl. Acad. Sc!. 91:1581.

[0185]The composition comprising an antibody of the present invention

anﬁb%?ﬁ?l@sb%sag%ﬁ;@miﬂ%@g&&ﬂ%@éi@A%%&@H&ﬁw@&ix with,pg:or Bmera RS liation

erdpeutic agents such as chemotherapeutic a?gents such as 5-FU, 0062
pattery. p{ e T imdiey/ e e B e (SmisBid Lifi b fled 10O Xatiifdtif e 272:9002-
gg7gf-apecitabin, or Uracil/Tegafin), immunoadjuvants, growth inhibitory

gents, cytotoxic agents.and cytokines, etc. T unt ntibogy,
mB@nd thslé ﬁeiriéopnetl?tl?(i?eaae(ﬁ? %gf&gﬁﬁ(%%ﬁ\%f% ?;%%%?%ﬁ%%fé%%%& the £ )
recompeitroibpiedicimdif ontisidiguiaakeds srathasdremsig laravistines gyiture density,
oxygmgﬂ,sﬂﬁyﬁ&i@&w%ﬁ% rlly e liess tharoiieaehwayBdssaten proposed to

individually. [0186]Followin ministratign qf the composition comprising .
st (e R QB ERATR (he STy eGP g i or
overee«mwgﬁt@cbam_nnmmeaﬁuwwwdmﬁmﬁm@vﬁémmwéwMHm fortsie Nos.
5,04 25 95dnary skillini8e Aty YAriQus ARMAMAsIals s YWallskeyftalation, can be
testing anti-cancer activity of a candidate com $S|t|on. ng%s? 'nC“'c'i%see"H (Endo H)
enzy YU ey Pt § P AR i e R b :

I mice, or
N-glganRiticaiykndolmosidsddls, snch@scps8dsmdikcutniteeoTidesn Kavdn addition, the

recoldBilIS LGSR A mal Medels them pagticialywredigtiveQfng certain types of

responses in human patients. Such models can be generated by
polysaerbatidiry dBRSSiATS SYRYBHISRPAMAS LAY StarRrnd tBdhfitfles,
[0138]0.,.SUBeHARSUS dfjeciitficdlyaitlidiecstion, epipbngimpiantatioknown in the art,

.. Intraperitoneal implantation ' ntation. apsule,stc.
S S S L s
Modifienfitms ki o rsash farmreimrlarormstrrmeniel Bfs R EREsH IAtte Modified
polygéiﬁi@%még r;%ﬁ@atﬁ'&@gr_&mmféai @%&ﬂm@ﬁ&ﬁ m&t&éodycnra@ pekgeegtidiensing standard
escribe rein and instructions for use in accor e

aSSATRENOHR I&f%?e%&é’fﬁ?o#&%%%%k%% eg?glﬁ%%eélzgvn\%% reHr:nSE)\(‘;f_{(}imentsE?I?htbhése
[014#structionantbembriseal Hpemifniohted MysHRR BRI Pe CaTEEAIRIJIOr teeample,
linkdi5 % aNARREMAIRRPICHE GRRGRE Aideh A% qkygctalaaiines ofthenpag tagents are

_any. of the methods descnbe%}\k/]{earetgl]e. The kit mo?%/cwrther comprise a
radi Qe Y RO s BN S PSR R KRR e e for o

ea?rs'ﬁen_t based on
[01 ditientiffihg antiboderdhabivdiitide) didihiedisdanenapdeiénkedge afthel such asa

fluofISRRS AL NNC NSl IRS- BPEARA IS EXREE S dharpaeRE CallsdRdb®n in the art.
individual. [0188]In some embodiments, the kits for d tec%rg%aegaﬂlcgrc%etgm
As yped kerripidhedrapridebah SHEELEA8Y Eﬁwgﬁ%ﬁe‘:% EiBea fieren af
embtehgentsafoitittedingpindlnoebidthe motigoaytomthé puifirdptdedtorieeicid. Ina
cerahiDesample, D181 The nstyictionsyelaingdodheae-atihaiantibodies avidia
or polypeptides to treat cancer generally include mfoi%gaslon a %0 dosage
e

contgiREPdbMIBEAE T AREFIGURS BRAAASEHYEN B FRPRE REd Rt TR o
colofiR@:canteinedmeywhe anicledes tsudkiackagbscetgin sultbdiozmts, a label may be

inc a&rﬁ%&?ﬁ)ﬂ? ooy é%ﬁg& gc? %ggtﬂéﬁtégé:&ﬁ%§&9 Bl ﬁgﬂ%iﬁgslﬁﬁsﬁ%f mﬁbody of interest.

invention are gplc y written instructions on a label or pa_ck%ge insert _—
For gxagopiepa s Res iR ansaapratide k) OritatRrchinat e BRM fhehinchisRgpecifically

bind €18 ARSHIGHONMEREEE d OB aBgRBlidinkoptiaal Ribehgerdisk}arenalso be
therggglgpc;@ Q}gﬁous methods of labeling polypeptides and glycoproteins are known in the art
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[0190]The label or package insert indicates that the composition is used

for treating a cancer described herein. Instructions may be provided for

%Factlcmhq @/ of the methods described herein. [0191]The klts o/f tsbls( 013587
PR AIE in suitable packaging. Suitable packaging mcludes S BatidnG

limited to, vials, bottles, jars, flexible packaging (e.g., sealed Mylar or

plastic bags), and the like. Also contemplated are packages for use in

combination with a specific device, such as an inhaler, nasal

administration device (e.g., an atomizer) or an infusion device such as a

minipump. A kit may have a sterile access plpréef r examgﬁ1 % gc%ntalner

and mp%PoEsaH iMFEFEhETE R RIS G ST HAVIRG & SBPPar prerceable atic,
flnordifcnf)ypodeimimesjeatiomad eﬁﬂlm):tiﬁhéabehtaﬁmmnlﬁ; afSetists/Brpsienrptides

mcmgc%%%%l%%f(rﬁfa ‘%é&‘%piﬁé%z%%m%am@s@eﬂ@&@Mﬁﬁ@é@@@wgn 31, e, BN,

4q OF a vial having astopper pierceable by a hypo ermICIr#ectlon CITC
s, 9%&318; Am‘eastlon@a@ﬁ\?é%ﬁé‘ﬁﬁh@ﬁé%%n%&ﬁ?ﬁﬁ%lﬁ@ FBBRS FITC;
thod 68 'b&ﬁlﬁﬁf&fbhﬁbﬁlﬁmﬁﬂl@%dﬂahﬁﬂ I(ﬂ’lé)’)pelmpmsacal@a}s) felg., horseradlsh

peroRianAce A ACiVe Bognl. QL EOChHARLL2RAASEM0L0 148 c -

s may op fonal pro\/ jonal components such as buffers

phesaimammgx@ma&nah@?ﬁqhmnw%@%%ﬁteéﬁ#ﬁf@%@aseoi?ﬁaiﬁ‘é]ﬁ%ﬁ%&a

1uc1fé[g£§ QKh%ﬁ%KﬁQ” ﬁxé@@ﬁﬁ(&l&fﬁﬂrg%sﬁ@ﬂ@fdeﬁigwﬂﬂhﬁlﬂ pohiaiped O AMBLES gized
193]The followi amples are provided to illu rafe |

by a ReGRATHN ESARpIE & engFa?gﬁepﬁalﬁgFggfgﬁkatlon ll"é ?\ﬁ@ﬁé&é%@%ﬁ%

antibAdisodiss!hiat Batifiziy, BhgpedeEDIBERRRsERIT it l Belise attached by

spac&:‘ engaLationehm Q&%Q&Q@lx@@ﬁ iRogligslOR4id umansedorectal

adenocarcinoma cell line, COLO,205 (ATCC.CCL- 22 was pur
(0143 ORGSR BB RSt T TR LB bodics or
polyhisindbudTFaiived hardngrin R PRICeGa0Iheuni# S SO BREF WARDS:
Phargt%é%vl’l:t%gl Hyel 1004 ﬁ@’@}@mw e 100 k- gémiely inert substances

streptomycm (GIBCO BRL) at 37C.in a m&%%‘l%d at §£‘hereF%fI%; fe, an
that @6?*@%%%%8%?%%8&%%5@ ﬁn}rzeegllfﬁreec imes with ©
excigXh0 a6 GOfRAB aetienisishi0wsiRBS ar 4 dimioto-Fritablsf pattianuiirlgle but are

G it o an
o YRS I e St m g e o i
3

encapREAting @Rl aw‘éﬁrﬂaélmq%%ﬂa&agﬁf%%;%‘aw&%ﬁ?s TIPS G
formiBMEIOR akeliseiiyaridemanpresat salibbtardvlihcDME M stpibémBertadgton, The

Scze\;%gha}z O/rFsIED)nSc fgg) n?ﬁ)ﬁz ‘ithAérd('iXQ& W(Qm?émé)l0262 at a final

concentra ion o ypoxanthlne 0.4 p_M aminopterin, 16 1.1M .
{“Mwmldln@m?@é’ﬁ?@ﬁmﬁnﬁl%wgw}dﬁ% s9mROsP88 (figssifd herein) for use

in aSPEAIR thewaanacionakanihady ifelhd indhe 206id88: Gschaverbedinament and/or use
ene ated. | nt|f| tlon apd characterization of the target antigen for

'f"”ﬁf’cﬁ‘ﬁ RBHS r?tfﬁg VBET [0195]Membrane proteins from colorectal

cancer tissues or COLO 205 cells were
Polvnucleotides. vectors and host cells

{6144) The invention also provides polynucleotides comprising a nuclieoiide sequence
encoding any of the monoclonal antibodies and polypeptides described herein. In some
embodiments, the polypeptides comprise the sequences of light chain and heavy chain variable
regions.

[6145] In some embodiments, the polynucleotides comprise a nucleic acid sequence
encoding the heavy chain variable region set forth in SEQ ID NO:1, and/or a nucleic acid
sequence encoding the light chain variable region set forth in SEQ ID NO:Z2. In some
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isolated with extraction buffer (50 inM Tris-HC1, pH 7.4, 150 raM NaC1,
1% Nonidet P-40) containing protease inhibitors (Complete tabs; Roche

Molecular Blochemlcals) Membrane protein lysates were first
S 2L USRumn containing non-immune mouse Igo mmobﬁ%%?%gﬂ%%q%w

Protein G Sepharose (Amersham Pha_rmacia Biotech Inc., N.J., U.S.A),
and the flow-through portion was directly applied onto a 1-m| column of

5F1 coupled to Protein G-Sepharose. Column was washed and the target
protein of 5F1 was eluted. The purity of the WO

2007/146172PCT/1JS2007/013587 isolated prgteln was VISU ize agga chain
embogimentsiii g MR HB AR AMEH By WL & Bioth Hﬁegﬁ%?%epar fon-on
varia@%: SRS-PAGHs (b ersptatechpratein WS Slev:§5ed 1D iffhuried/misaysieic acid
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ID NQGiith 5 donreamdadinpus HReidy assss CRRps e ARG T hited
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ern [ot anaéas 0197]Proteins were
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tibady Gk snasificai reehinizesiGDABexpiegsad.owect shréadelBts from
ch‘%grt at%rg)%let%éa ancer cells, | m?&c?i 1256408 SRbRLAAGURWEI®sequence set forth
1D N eﬁ‘]n PESCHA mf 2 Pottonted 9

we 6-well plate ¢ and incubated with
in SEdRNQ@UAcent/atiemsdeBREidHBBEREe SHJRIHBMT BN Y Udiml, at

mféé for m&n@eél%warﬁlmmaﬁmmwmaea Al FAGS Dufideid aRBSahonce
enon o i L0 ALET L HalraL (B B SPTR03. BRI PUSRIcic aci

hen Incu ated at 4C for’30 min. Cells
—— wa:sﬂa&ﬂhnd@hhﬂhm@@ﬁﬂﬁé?%%%&ﬁ% SRR QS hetR a8tS

emtoan R, e p%@j%%{%@tﬂ@%@&mmmmm ﬁ@ﬂ%qltsﬂ@emaﬂmmh in SEQ ID NO:15,

cytometry are,shown in Tab %h g I antibody such as 51;1
and(pr gt ﬁ‘ﬁé@’)ﬁ BHIRT ST he g %‘3 or 51 41 (|sot pe IgM) recognizes

[01 d03urfate CDrB@xsbbrstbon af eréinoplallien s A HibLo A EBYHPS e deseneracy

of the genetic code, there are many nucleotide sequences that encode a polypeptide as deseribed
herein. Some of these polynucleotides bear minimal homology to the nucleotide sequence of
any native gene. Thus, polynucleotides that vary due to differences in codon usage are
specifically contemplated by the present invention. Further, alleles of the genes comprising the

polynucleotide sequences provided herein are within the scope of the present invention. Alleles
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WO 2007/146172PCT/US2007/013587 colorectal cancer cells and
|NCI-Ir\1]87 gastric cancer cells, but not peripheral T nor Jurkat (a
mphoblastoid leukemia cell line; ATCC TIB-152). See Table, 1 below.
gf&/@“(?ﬂ%)ﬁéfry data (Fig. 2A and Fig. 2B) also sh)ow 5F1 bin}a%%%% her 587
types of cancer cells, such as colorectal cancer cells (DLD-1), and gastric
cancer cells (NCI-N87), but not normal endothelial cells (HUVEC), normal
lung cells (MRC-5), normal mammary gland epithelial cells (MCF-10A),
normal colorectal cells (CCD841-CoN), activated T lymphocytes (activated

for seven days), or normal peripheral blood mononuclear. cells Clatost
e cofaGoL S RS HAD DAL S ebd BB g
additiGlart 36 tboitiodd truolortdeal CHrwsuiiatie RedeardamcHfABnDuL need

not, nRGTRDSRALT: Galls R4 Jhkalia Iynakoblasieidiiaukemiaisg!lineldaatniques
Binding/ Abs Peripheral T cells 3urkat g%;eukemia cells) CQLO.205
(such KOS asigt RIEIEN CR Y S 2307 STBUE SR OTE s

16150] The polynucleotides of this invention can be obtained using chemical synthesis,
recombinant methods, or PCR.% Methods of chemical polynucleotide synthesis are well known in
the art and need not be described in detail herein. One of skill in the art can use the sequences
provided herein and a commercial DNA. synthesizer to produce a desired DINA sequence.

{0151} For preparing polynucleotides using recombinant methods, a polynucieotide
comprising a desired sequence can be inserted into a suitable vector, and the vector in turn can
be introduced into a suitable host cell for replication and amplification, as further discussed
herein. Polynucleoﬁdes' can be inserted into host cells by any means known in the art, Cells are
transformed by introducing an exogenous polynucleotide by direct uptake, endocytosis,
transfection, F-mating or electroporation. Once infroduced, the exogenous polynucleotide can
be maintained within the cell as a non-integrated vector {such as a plasmid) or integrated into the
host cell genome. The polynucleotide so amplified can be isolated from the host cell by methods
well known within the art. See, e.g., Sambrook et al. (1989).

{0152] Alternatively, PCR allows reproduction of DNA. sequences. PCR technology is well
known in the art and. is described in U.S. Pat. Nos. 4,683,195, 4,800,159, 4,754,065 and
4,683,202, as well as PCR: The Polymerase Chain Reaction, Mullis et al. eds., Birkauswer Press,
Boston (1994).

[6153] The invention also provides vectors (e.g., cloning vectors, expression vectors)
comprising a nucleic acid sequence encoding any of the polypeptides (including antibodies)
described herein. Suitable cloning vectors can be constructed according to standard techniques,
or may be selected from a large number of cloning vectors available in the art. While the
cloning vector selected may vary according to the host cell intended to be used, useful cloning
vectors generally have the ability to self-replicate, may possess a single target for a particular
restriction endonuclease, and/or may carry genes for a marker that can be used in selecting
clones containing the vector. Suitable examples include plasmids and bacterial Viruses, €.g.,
pUC18, pUCI1Y, Bluescript (e.g., pBS SK+) and its derivatives, mp!8, mpl9, pBR322, pMB9,
ColE1, pCR1, RP4, phage DNAs, and shuttle vectors such as pSA3 and pAT28. These and many
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>80_% 138-10 <10% <10% >80% >80% 51-41 <10% <10% >80% >80%
Anti-CD 162 > 80% > 80% <10% Not tested

WO 2007/146172 PCT/US2007/G13587

other cloning vectors are available from commercial vendors such as BioRad, Strategene, and
Invifrogen.

[0154] Expression vectors generally are replicable polynucleotide constructs that contain a
polynucleotide according to the invention. The expression vector may replicable in the host
cells either as episomes or as an integral part of the chromosomal DNA. Suitable expression
vectors include but are not limited 1o plasmids, viral vectors, including adenoviruses, adeno-
associated viruses, retroviruses, cosmids, and expression vector(s) disclosed in PCT Publication
No. WO 87/04462. Vector components may generally include, but are not limited to, one or
more of the following: a signal sequence; an origin of replication; one or more marker genes;
suitable transcriptional controlling elements (such as promoters, enhancers and terminator). For
expression (i.e., translation), one or more translational controlling elements are also usually
required, such as ribosome binding sites, translation initiation sites, and stop codons.

[0155]1 The vectors containing the polynucleotides of interest can be introduced into the host
cell by any of a number of appropriate means, including electroporation, transfection employing
calcium chloride, rubidium chiloride, calcium phosphate, DEAE-dextran, or other substances;
microprojectile bombardment; lipofection; and infection (e.g.. where the vector is an infectious
agent such as vaccinia virus). The choice of introducing vectors or polynucleotides will often
depend on features of the host cell.

[0156] The invention also provides host cells comprising any of the polynuclieotides or
vectors described herein. Any host cells capable of over-expressing heterologous DNAs can be
- used for the purpose of isolating the genes encoding the antibody, polypeptide or protein of
interest. Non-limiting examples of mammalian host cells include but not limited to COS, HelLa,
and CHO cells. See also PCT Publication No. WO 87/04462. Suitable non-mamimalian host
cells include prokaryotes (such as E. coli or B. subtillis) and yeast (such as S. cerevisae, S.

pombe; or K. lactis).

Diagnostic uses

10157] The present invention provides a method of using the antibodies, polypeptides and
polynucleotides of the present invention for detection, diagnosis and monitoring of a disease,
disorder or condition associated with the epitope expression (either increased or decreased
relative to a normal sample, and/or inappropriate expression, such as presence of expression in

tissues(s) and/or cell(s) that normally lack the epitope expression).
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MEM-59 (anti- CD43; Biovendor, Candler, NC) > 80% Not tested > 70%
Not tested Isotype control Ab <10% <10% <10% <10% [0201]To detect

the expression of the target protein of 5F1 in COLO 205 cells and human
YAt ¢ Ehcer tissues, a routine immunohistochemical methbd WaE 127

used. Briefly, cells or tissues were fixed for immunostaining with 1 ug/m1l
of 5F1, incubated with biotin-labeled anti-mouse IgG, then incubated with
avidin-biotin peroxidase complex (Vector Laboratories, Inc. Burlingame,
CA, U.S.A)), and stained with the chromogen 3,3'- diaminobenzidine
tetrachloride. Irnmunohistochemical study‘sho¥ved that 52.5 percent of the

(015815168 9987 FERBAESRI BIB1EER MBS e AT SRR SRR o™ 1 &

sampl@bbtained from a subjest suspected of having cancer, such colorectal, pancreatic, gastric,
and lung cancer. Preferably, the method of detection comprises contacting the sample with an
antibody, polypeptide, or polynucleotide of the present invention and determining whether the

- level of binding differs from that of a control or cotnparison sample. The method is also useful
to determine whether the antibodies or polypeptides described herein are an appropriate
treatment for the patient.

[6159] As used herein, the term “a sample” or “a bioclogical sample” refers to a whole
organism or a subset of itg tissues, cells or component parts (e.g. body fluids, including but not
limited to blood, mucus, lymphatic fluid, synovial fluid, cerebrospinal fluid, saliva, ammniotic
fluid, amniotic cord blood, urine, vaginal fluid and semen). “A sample”™ or “a biclogical sample”
further refers to a homogenate, lysate or extract prepared from a whole organism or a subset of
its tissues, cells or component parts, or a fraction or portion thereof, including but not limited to,
for example, plasma, serum, spinal fluid, lymph fluid, the external sections of the skin,
respiratory, intestinal, and genitourinary tracts, tears, saliva, milk, blood cells, tumors, organs.
Most often, the sample has been removed from an animal, but the term “a sample” or “a
biological sample” can also refer to cells or tissue analyzed in vivo, i.e., without removal from
animal. Typically, “a sample” or “a biological sample” will contain cells from the animal, but
the term can also refer to non-cellular biological material, such as non-cellular fractions of
blood, saliva, or urine, that can be used to measure the cancer-associated polynucleotide or
polypeptides levels. “A sample” or “a biological sample" further refers to a medium, suchasa
nutrient broth or gel in which an organism has been propagated, which contains cellular
components, such as proteins or nucleic acid molecules.

[0160] Int one embodiment, the cells or cell/tissue lysate are contacted with an antibody and
the binding between the antibody and the cell is determined. When the test cells are shown
binding activity as compared to a control cell of the same tissue type, it may indicate that the test
cell is cancerous. In some embodiments, the test cells are from human tissues.

[0161] Vartous methods known in the art for detecting specific antibody-antigen binding can
be used. Exemplary immunoassays which can be conducted according to the invention include
fluorescence polarization immunoassay (FPIA), fluorescence immunoassay (FIA), enzyme
immunoassay (EJA), nephelometric inhibition immunoassay (NIA), enzyme linked

immunosorbent assay (ELISA), and radicimmunoassay (RIA). An indicator moiety, or label
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WO 2007/146172PCT/US2007/013587 Example 2. Apoptotic Activity of
Antibodies that Specifically Bind to CD43 Expressed on Cancer Cells
Detection of apoptosis induced by 5F1 in COLO 205 cells by El |
[‘696@?’%“'&7&%@ the type of cell death induced by 5F1, colgr%élrcft%a é}%é?\}?():?e%m
cells were grown in culture plates and incubated with or without 5F1. The
level of intemucleosomal (apoptotic) DNA fragmentation was determined

by antibody-mediated capture and detection of cytoplasmic
mononucleosome- and oligonucleosome-associated histone-DNA

complexes using the Cell. Death. Detection.ELISAPLus kit (Roche .
oo R ARy TR E IS LGNy M BTS00 i thip noeds of various
uses phdimfiachaévdinbteostnn Briddlyd bx 164cOr@i205icalisywarsplateduid

comp%astew@m&&@@yﬁ%ﬂw@é&%@dég WA SR L1I9AS B AN ARRAIME
antibody) at the concentration 0 ug/ml, or with medium control. After 6,

radionyclidor HiBof inbubtionr at 37E, LLIRYEIE WRi8haUaler iRk ot iassifiprseradish
pero:208) 1ot sz uifér- ihacBtknhise YAftespalteti nooiwtide of 300X gs EOemMudr@Rein,

¥ ft niLeyt ic fraction) containing fragmented-PNA ,
costh L R PO SO N

supplisd iy R BIBtRg It rivtiTs| BA Afhfsfoh Canamb dsEmimiahio iatused in

pesfopiifagmeriaddNA-einviciaos ames housdiokantivh sl onesapibaENWASil! in the
evaluated by peroxidase-conjugated monoclonal anti-DNA antibody using
" ABTS (2,2 -azino-di[3-ethylbenzthiazoline sulfonate6-diammonium salt])

{81635 o diBstrapesrdifiaapabrbds e laransioinclysoreineibading apithealabeled with a
detemlad xdnes lﬁh@ﬁﬂﬁi@ gor 420 %amgtem,ngjdo\eéghe%ﬂbiséﬁga{& various

reader (Molecular,Devices, SPE ax M2). Values fram wells .
enzylorettd TR koo Srope. Kool ol eh e TR B ABcap el e
knowhie thetartvere analyzed as the specific enrichment of mono-and

10169/190NHUERSAPAS ARIESE dHD I RS FHIRRIBRT AR LIRS YAES UiNG B ion need

followin ula: mU of the sample (dying/dead_cells) Enrichment factor

not b%?&%‘?%@@%@fﬁﬁamaﬁ%l%f&ﬂfrméeaf?wmﬁsﬁm% Belfifiaft) tady which binds to

the aaﬁb&bam@d{dﬁa@ﬁﬁﬁﬁS]Data s_hown in Figure 3 indicate that 5F1 induced
{916?2 e”ﬁ*ﬁl@ﬁ}ﬁfﬁ&ﬂ}é@&ﬁﬂé Fggeif@ntvr@xggﬁoc%@%@e‘?xﬁ%&%}h@i&%}%ﬂ&\%ﬁggsay method,

hr of incubation. The detected fragmented DNA'in the 5F1 treate

such aseommpsiiya bintrersahoiet andnditrdseompdhessty mdtfium
immeeniredipMdEoRCRFIY4 6 LRPMBAIS 200 A HBbRiEs: A Manual of Techniques, pp.147-

158 (CRC Press, Inc. 1987).

[81635] The antibodies and polypeptides can also be used for in vive diagnostic assays, such
as in vivo imaging. Generally, the antibody or the polypeptide is labeled with a radionuclide
(such as 'In, PTc, MC, B, '35, or *H) so that the cells or tissue of interest can be localized
using immunoscintiography.

[6166] The antibody may also be used as staining reagent in pathology using techniques well
known in the art.

Therapeutic uses

{0167} A striking and surprising feature of the antibodies of the present invention relates to

'~ their ability to effectively induce nonhematopoietic cancer cell death. Thus, the present
invention provides therapeutic uses of the antibodies and polypeptides of the present invention in

treating cancer, such as, colorectal cancer, lung cancer, pancreatic cancer, gastric cancer, breast
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Such enrichment was not observed in the cells treated with either control
antibody 9E10 (an anti-myc antibody) or medium alone, indicating that

5F1 alone caused cancer cells to undergo apoptosis. Detection of -
Ao pteldqHAuced by 5F1, 138-10, and 51-41 in COLO 205 ce 39‘&53%?%’5’“13"37
Annexin V and PI Staining [0204]Annexin V stains the phospholipids that
flips toward the outer side of the cytoplasmic membrane at the early stage
of the apoptosis process. Thus, staining of Annexin V, as assayed by

FACS analysis, indicates the cells undergoing apoptosis. 1.2x105 COLO

205 cells were seeded to each well of a 96-w, an iqu c
canct, RERTEAING BY SR 100 BES ATLAEH e (he e T o e uch a colon
cancanediomotahtreated wuherstyauds eadteaneato RFENGEIROT & el ipldnspRa, renal

coll GFOSSHINRKEIA(GL) dsReedesfabREd, todadusaRRapIasislf My tels, 2Bstic
jig/m1 of rabbit anti-mouse IgG (Jagkson.| maycnog{rgsearchén cancer, esophageal

canc _ﬁ%?%@éﬁ%%f%agﬁagﬁefh%’ CEEFOY SAmples Tor gg?nparlson.’,&?tgr

cancér Giherinandajioman sy @%Wdh@ﬁn@@%ﬁ@t@%ﬁaﬂca ; urinary tract

carcigg;g; onilgated Annexia V- (SHARe, Bitkssl &orRRtalion) ik dalQ fleer, thecomatosis,

nnexin V binding buffer at room temperature for %5 mm. gae cells Werﬁ osi's
andrehlasteraim SBCRRS HHSPRTRAIEGH S TS BRI <TE) manav&i R anANy 2 ™
sarcdayf @uneyisinei; 0206}k lnuneytdomnetrydatd shiowedrthaobbatmentagirocytoma,

neurdhirold ﬁjggasa&sgq{oﬁﬁg,%gaanﬁﬂis@{oé% %ﬁ%‘l&'&ﬁa@ﬁ&%&%}@ﬁbﬁ{aﬁl

h
jig/ml or er caused significant numper of colorectal cancer cells to

rhabgrrse eBhBLRALAHEHHY AREPER CATBH RS LBl ERERERIER M leeoid sarcoma
and RRRLASIEIRA G 20 cellscdPR20b6ixfiestof indeysingapopimsistbCOt @ntibodies
205 cells.by ather anti-C43 antihodi - . cen an
iR PR A L 0g s cbassssh
antibslp e acimprrsidealrsorhed GeED TR WIROR TSRS i iRingdvidual to be

treat@icrogram/ml of each antibody for 6 hours and stained with annexin-V

o SRS S s .
polypeptide is administered to a subject in need of treatment, thereby inhibiting growth of the
cancer cell and/or inducing death of the cancer cell. Preferably the composition is formulated
with a pharmaceutically acceptable carrier.

- [0169] In one embodiment, fhe composition is formulated for administration by

| intraperitoneal, intravenous, subcutaneous, and intramuscular injections, and other forms of
administration such as oral, mucosal, via inhalation, sublingually, etc.

[G170] In another embodiment, the present invention also contemplates administration of a
composition comprising the antibodies or polypeptides of the present invention conjugated to
other molecules, such as detectable labels, or therapeutic or cytotoxic agents. The agents may
include, but are not limited to radioisotopes, toxins, toxoids, inflammatory agents, enzymes,
antisense molecules, peptides, cytokines, or chemotherapeutic agents. Methods of conjugating
the antibodies with such molecules are generally known to those of skilled in the art. See, e.g.,
PCT publications WO 92/08495; WO 91/14438; WO 89/12624; U.S. Pat. No. 5,314,995; and EP
396,387, the disclosures of which are incorporated herein by reference in their entireties.

{0171} In one embodiment, the composition comprises an antibody or polypeptide
conjugated to a cytotoxic agent. Cytotoxic agents can include any agents that are detrimental to

cells. A preferred class of cytotoxic agents that can be conjugated to the antibodies or fragments
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(negative control) % Apoptosis >40% >30% >30% <15% (annexin-V+)
WO 2007/146172PCT/US2007/013587

WO 2007/146172 PCT/OGS2007/013587

may include, but are not limited to paclitaxol, cytochalasin B, gramicidin D, ethidium bromide,
emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin,
daunorubicin, diliydroxy anthracin dione, mitoxanirone, mithramycin, actinomyein D, 1-
dehydrotestosterone, ghicocorticoids, procaine, tetracaine, lidocaine, propranolol, and
puromycin and analogs or homologs thereof.

[6172] The dosage required for the treatment depends on the choice of the route of
administration, the nature of the formulation, the nature of the subject’s illness, the subject’s
size, weight, surface area, age and sex; other drugs being administered, and the judgment of the
attending physician. Suitable dosages are in the range of 0.01 — 1000.0 mg/kg.

[0173] Generélly, any of the following doses may be used: a dose of at least about 50 mg/kg
body weight; at least about 10 mg/kg body weight; at least about 3 mg/kg body weight; at least
about 1 mg/kg body weight; at least about 750 pg/kg body weight; at least about 500 ug/kg body
weight; at least about 250 pg/kg body weight; at least about 100 pg/kg body weight; at least
about 50 pg/kg body weight; at least about 10 ug/kg body weight; at least about 1 pg/ke body
weight, or less, is administered. For repeated administrations over several days or longer,
depending on the condition, the treatment is sustained until 2 desired suppression of disease
symptoms occurs., An exemplary dosing regimen comprises administering a weekly dose of
about 6 mg/kg of the antibody . However, other dosage regimens may be useful, depending on
the pattern of pharmacokinetic decay that the practitioner wishes to achieve. Empirical
considerations, such as the half-life, generally will contribute to determination of the dosage.
The progress of this therapy is easily monitored by conventional techniques and assays.

[0174] In some subjects, more than one dose may be required. Frequency of administration
may be determined and adjusted over the course of therapy. For example, frequency of
administration may be determined or adjusted based on the type and stage of the cancer to be
treated, whether the agent is administered for preventive or therapeutic purposes, previous
therapy, the patient’s clinical history and response 1o the agent, and the discretion of the
attending physician. Typically the clinician will administer a therapeutic antibody (such as
humanized 5F1), until a proper dosage is reached to achieves the desired result. In some cases,
sustained continuous release formulations of antibodies may be appropriate. Various
formulations and devices for achieving sustained release are known in the art.

[0175) In one embodiment, dosages for the antibodies or polypeptides may be determined

empirically in subjects who have been given one or more administration(s). Subjects are given
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[0207]The above results show that treatments with antibodies specific for
cancer expressed CD43 can induce apoptosis in a cancer cell. Detection

of anoptosis.induced by m5F1 in NCI-87 cells using YO-PR 1 %g' i
SO o P Staining [0208]4x105 cells of NCI-N87%umanEa Pibrass7
gastric carcinoma cell line) or 5x105 cells of COLO 205 were seeded in
12-well culture plate (Nun Catalog # 150628). After overnight culture,
medium was changed, and antibodies at concentrations as indicated in
Figure 10 or azide were added for 6 hours incubation. Then, the cells

were trypsinized and collected for staining with YO-PRQ=1 (Invi ‘todies or
I S P SO ) O e
polypBitiesh napeatosiskdetectionskitsyGatalog e nURS5 0y (HPoAASSABRHATS:

Fig. 104 a badye nduced.araniegis R NGB and 1 O disease
Efﬁcaﬂ% cels a‘%ﬂ rf%lgags%élrgclj@dqu O- Riso-%qs&ginin ( d by doubfe staining
pregw%nﬁ@%%w%@%@i’@%ﬁ%&%“ﬁ%f&%ﬁ cate that m5F1 can also

[01747duce apaptesisin gastratiaidinonpel ppHsti@ximmpherdanwnibitb #hgfmethod in the
prese%%%%%ét?%l lcact;nrgfy,v &Q&B@é&}s ShHA0081R m@géﬂ@%&f@%ﬁﬁ;ﬁ@%ﬁ@ﬁ @eligcipient's

olorectal cancer cells (COLO 2053, and normal en%)thelia%g%lll% roph‘yiabtic

physiHeRED Rt scwBels e REIRAERA Wt P SPT ST 4 CBhtor St ody
and SEATaAlS0 inclies sweral yrixeatestcelSasadegativatoontribis. aihody or a
surviyal was evaluated USIGMLL & WST:4aesRYSI0i0ieelmOaraR in a series
pdy%ﬁ%n?ynaméyﬁeeseéﬁ%%%ﬁ%Feoixr%gf[loz11]WST- "assay is based on the cleavage
of spefthaleetrazolium salt WST-1 to formazan by cellular mitochondria'

[0179ehydingsnasasiiedoumzan protivel eantheguantifiethihe art including, but
spectrophotometer easuring absorb 450 A REQkfe{atoN 0 arm. Res.
not ifid @eﬁ@%&ﬁﬁ%ﬁﬁgﬁnlﬁ%ﬁggg %%t g%?/%%ﬁ%g&?\%ty of the er?zym?g]s; o I
14:38Bib SheClopswinliTeepamtinasienabilyioy W are e bBlig S oyl tlameliar
vesidbUs, Wisilahassans@ssused to evaluate the survival rate of tumor cells

after 5F1 treatment. Briefly, é‘glo COLQ 205 cells.in ].09 ul c&l%r&ggggi_gmmr
[0178kre JBHEHT B s S R e atment in & 96-well culture plate.

agerTd)@ncl6r pyira brofbRiEsclmtribahtitrody 9ET0K an atkatycoaRabEyTige that binds to
a diiff&ggt 'Elﬁfjé&m &QH@%%M@%@QQQQJM@Q&M% &0, at%east three, at least
SO

fourz@@%?ﬂ%?gg' N%}I\SW) Nioo a't'lﬁsi% #‘]é%%gtexgcjgiégeanadsg%ra a%n%»c\:/a\tlncger agents may be in the

same formulation (e.g., in a mixture, as they are often denoted in the art), or in separate
formulations but are administered concurrently or sequentially, are particularly useful in treating
a broader range of population of individuals.

[6179] A polynucleotide encoding any of the antibodies or polypeptides of the present
invention (such as antibody SF1 or humanized form) can also be used for delivery and
expression of any of the antibodies or polypeptides of the present invention in a desired cell. It
is apparent that an expression vector can be used to direct expression of the antibody or
polypeptide. The expression vector can be administered by any means known in the art, such as
intraperitoneally, intravenously, intramuscularly, subcutaneously, intrathecally,
intraventricularly, orally, enterally, parenterally, intranasally, dermally, sublingually, or by
inhalation. For example, administration of expression vectors includes local or systemic
adrinistration, including injection, oral administration, particle gun or catheterized

administr‘ation, and topical administration. One skilled in the art is familiar with administration
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cytotoxicity control. After a three-day incubation period at 37C, 20 p.1 of
WST-1 reagent (Roche, Catit 1664807) was added to each well and the
mixture was incubated at 37C for 30 min. Absorbance at 450,
gb%’i‘wzg\/}{tos%ﬂect the survival rate of the treated cells. The ?ggu tdslg %@7/013587
WST-1 assay for COLO 205 cells are shown in Figure 4. Data indicated

that growth of COLO 205 cells was substantially inhibited (Fig. 4) while

that of HUVEC (data not shown) was not influenced by 5F1 treatment.

The percentage of survival rate was reduced to less than 50% in the

of ex?t%gsblgg)Q%:@ré@actﬁg.lﬁ%%bgﬁfﬁgﬁ%%QB@%ME@*E@HWPQQM95@@ e.g., U.S. Pat.

reated colorectal cancer cells. The positive control group treated with
Nos. 6,4 20%ifrh!a-182 AR6Weld $89%4 survival rate. 1021211n another _
[61809XperimeRtetali(@x103 hwepeisikzotecpirsdact welirotsan6-pelitreds encoding
late and incubated with 10 raicjo: Qb mRRAGiRNRLANBRY REdepfor-
any Ogc?ﬁ?ro t]a%n %%Sd?/réjé{f)g é(gltré!:1 g%r?igﬁe a%gagi(g;t c-myc). Untrg%?d cel eé:re9 *
medigied PAF e e SoRPERSs el s Brete d Rt B9 Soitith D Ate WErE
BiotWRRS a3 PRSITVE contipisu Aftar, Ghwe The/dpessidaylichishtinwipgridt atons Of
. 37C, 1Q ul of WST;1 e dded aghpuell and. the salls;Wer 1 wu et
D lre‘?ﬁﬁgﬁ’é? et for ?O%%g}’n?%vg?%@ée %Sﬁ?@aﬁaﬁg‘% was t;ﬁen 5 _ Tle
al., T CBinduChethabl84LPBR 4R Sraks REAeSLAR) s A5 A HidaRe 53 qhdic4ely 365 Wu
et al. IPAGKOWR;0] eoloreciel atinamasalls: sehanicRIonR0bingapolynucleotide are

substantially inhibited b ibody 5F1 norm Ol |.celldline. ‘s
B
genetetermmliprosrase € oetntdtion tanaereitherh SAP sedeIPUIBIfIR ARgbout 1 1e to
aboul lifgration: 5 pe wellowitetinzalivaa Mhbh: (B (dblimaihytihiagaly AR, dn aiso be

diphenyltetrazolium bromide) is reduced by metabolically active cells, in
used sLing AgEEHGIBY B@ﬁ?j"&?%genase enzymes, to generate reducing
[018epuivaltethaphuas NADcimdilba BRHoT e pHdaing ha paeseni ey Pk precan be
deli\%)rlei ;‘1%?%‘% Dgaolybilizadiand-guanified RYSPLEHRRICIPBEHIG MeaRgon-viral

e were seeded in each well of a 96-well culture pl n
origi eAsRERRTTHE TRINOCI SRR &%66?5%{&8%%&;&bﬁ‘&ﬁ@%@%@é&ﬁm Gene
TheRPI3 43, Teaming! @8R m0iesa Tiendpaddidst axieplih (e Nalure
cells w used as negative controls: ith4Q, 5% 5adi
L A ot
mang7diahtou heleMPBRe R5eRe Were Bttt /5 e hr e A d eSS fe™
condifitinet incukateddor 2-4 hr until purple precipitate is visible. 100 ul
detergent reagent (DMSOQ) is added, ab oF DURLIS in
UL i S e e e
desiprdlifdtationd] BORO POBerTh dosavalissndehtaanshigieripetggput are not

nmi%@%l]&é’&ﬁﬁ*a% F}ﬁ%&ﬁﬁ%&i&%ﬁjwﬁ@nﬁm@m iisiony vas/8 7336 12\;10 94/03622;
Fig. 6). WO 2007/14617 ndi j
WO 8 NS RO U TR TP B et o Nos
5,2 IBEM Ak TS HB BotembNan fES/QE10A P ResntNerfbdt a2t drhfyirus-based
vecERRGEPtration; Fvalvation of AtistumerEflests A BEE nRem AQRIENTRe1247), Ross
_Invivoanti-tumor effects of 5F1 Wer%g?na%/%ed in a}tumor.xgnggéa{{[al.ﬁs virus (ATCC

RiveRgire Mddet ¥B108:F1K5 205 Lel® it fptanteYy ‘Sbet Bnebtsly” ¥
VRinis theriodvifan kR 3egionst SBIDRANCS BRGIARES Rikgek afenatfssociated virus

inpculation of cellsq {RERTY K #BRO0O 93/19191; WO
<Mrﬂﬁ%r§?*?a?h%%-g’%@%?@é%ﬂ%@?ﬁ?ﬁp%ﬁﬁ?ffa%ﬁﬁé?ﬁ‘%’%Pm(eE o
04 SN TR B RAD T A P A BP B TN Arfhes to kile
adefstahlishatiomemsineie; NmANoHsntiGated bwery: bifiean ajFoithdomioyed.

doses of 25 mg/kg of 5-fluorouracil plus leucovorin (5 FUfLV), and with or

without various doses of 5F1 intra-peritoneal injection twice weekly.

102151In one experiment, tumor implantation in SCID mice were

achieved by subcutaneous injection of cgforectal cancer cell COLO 205 at

1 x 107 cells per mouse at day 0 and then treated by intraperitoneal

injection of monoclonal antibody 5F1 (at 500 ug per dose) or control

monoclonal antibody 9E10 (an antibody raised against c-myc) or PBS at

days 0, 3, 5, 7, 10, 12, 14, and 17. Fifteen mice were used in each group

of the experiment. Tumor size was measured starting from day 5 up to
Aav 24 hyv the nrodiiet of the width width and lenath (\\/Y\MA /vl Y and



X (s_maller diameter)7 (Kievit E, Cancer Research,60:6649-55). As shown
In Fig. 8, the combination of 5F1 antibody and 5FU/LV treatments

n|f|cantl inhibited the human colorectal tumor growth corrmﬁr
t <t Yemo -drug treated alone (Figure 8). WO R rm1ass7

2007/146172PCMJS2007/013587 Example 4. Three novel anti-CD43
antibodies, 5F1, 138-10, and 51-41, recognize similar epitope expressed
on cancer cells. [02171To understand the binding property of three novel
anti-CD43 antibodies (5F1, 138-10, and 51-41), FACS analysis was used.

COLQ 205 cells (100,00 ere a|n ith 1 _micto 0
(01835 in1SRsY! % i\‘tvﬁrﬁeg%e%yeé for 1 ﬁr in the p?g%s!je{rjlcg o%;%gu% Toumtg e net

limited nowdfjetifigkitecbaditiod PhY inkei 1o vaHgel i killad pdrasiiys gene (s o-&-

Curx&edi@y%?{r?ﬁ{}%twfz%t%dBV\llﬁih)Str%g}ﬂVldiBeEd@ffat(ﬁB@ sANEEONSE®N.foBiol. Chen.
e cells were washe e F Da

264: #%@@B%W%?é?‘?ﬂggﬁvﬁﬁ%‘f gl ﬁﬁyénshy rbﬁr?é réﬁ?ﬁ%ﬁ%ﬁ% et

PubzmapenMemmm@ﬁsmwﬂam%iﬂ@anwmwé@és%@Y&Bﬁ%@%ﬁ nucleic

chm«g inding.af higtinvated:pRde Gk BARGe!ls suggesting that all three

ntibodies bind on the similar binding site ex resse su a
(818801 O sy FABRISS bﬂqnglgg?%@ T;%ti&zee S|{nr1|é1urcgon methods are

descapiopesExpressedian OB ZUBI6HS. a@@lﬁpﬁﬂﬁg &ﬁtlw 859. Liposomes that
can é:cqnce%gg g%\%néé%%ggﬁym)d%%ﬁﬂeﬁlW@C%PQ\I'@@@’WMW@T Publication Nos.
WO%@???SS %JO $4/23697; WO g:IL/ 1i£4gra]il?i8EjlsoPa5t§r}t ?J]f)é% 5123'{189%% Agdrtmnal
approaches are described in Philip (1994), Mol. Cell Biol. 14:2411 and in Woffendin (1994),
Proe. Natl. Acad. Sci. 91:1581.

[6185] The corposition comprising an antibody of the present invention can be
administered sequentially or concurrently with one or more other therapeutic agents such as
chemotherapeutic agents (such as 5-FU, 5-FU/MTX, 5-FU/Leucovorin, Levamisole, Irinotecan,
Oxaliplatin, Capecitabin, or Uracil/Tegafur), nmunocadjuvants, growth inhibitory agents,
cytotoxic agents and cytokines, etc. The amounts of the antibody and the therapeutic agent
depend on what type of drugs are used, the pathological condition being treated, and the
scheduling and routes of administration but would generally be less than if each were used
individuatlly.

[¢186} Following administration of the composition comprising the antibody described
herein, the efficacy of the composition can be evaluated both in vitre and in vivo by various
methods well known to one of ordinary skill in the art. Various animal models are well known
for testing anti-cancer activity of a candidate composition. These include human fumor
xenografting into athymic nude mice or scid/ scid mice, or genetic murine tumor models such as
p53 knockowt mice. The in vivo nature of these animal models make them particularly
predictive of responses in human patients. Such models can be generated by introducing cells
into syngeneic mice using standard techniques, e.g.,-subcutaneous injection, tail vein injection,

spleen implantation, intraperitoneal implantation and implantation under the renal capsule, etc.

Kits

43



9.78 75.66 199.7 66.7 60.28 165.62 297.03 22.2 21.67 325.23 395.53 7.4
129.04 606.20 640.42 2.46

WO Z007/146172 PCT/US2807/013587

161871 The invention also provides kits for use in the instant methods. Kits of the inveﬁ‘tion
include one or more containers comprising a purified antibody or a polypeptide described herein
and instructions for use in accordance with any of the methods of the inverition described herein.
In some embodiments, these instructions comprise a description of administration of the
antibody to treat a nonhematopoietic cancer, such as colorectal cancer, according to any of the
methods described herein. The kit may further comprise a déscription of selecting an individual
suitable for treatment based on identifying whether that individual has the disease and the stage
of the disease, or whether the epitope is expressed on the cancer cells in the individual.

{0188] In some embodiments, the kits for detecting a cancer cell in a sample comprise an
antibody or a polypeptide described herein and reagents for detecting binding of the antibody or
the polypeptide to a cell in the sample.

[6189] The instructions relating to the use of the antibodies or polypeptides to treat cancer
generally include information as to dosage, dosing schedule, and route of administration for the
intended treatment. The containers may be unit doses, bulk packages (e.g., multi-dose packages)-
or sub-unit doses. Instructions supplied in the kits of the invention are typically written
instructions on a label or package insert (e.g., a paper sheet included in the kif), but machine-
readable instructions (e.g., instructions carried on a magnetic or optical storage disk) are also
acceptable.

{0196] - The label or package insert indicates that the composition is used for treating a cancer
described herein. Instructions may be provided for practicing any of the methods described
herein.

[0191] The kits of this invention are in suitable packaging. Suitable packaging includes, but
is not limited to, vials, bottles, jars, flexible packaging (e.g., sealed Mylar or plastic bags), and
the like. Also contemplated are packages for use in combination with a specific device, such as
an inhaler, nasal administration device (¢.g., an atomizer) or an infusion device such as a
minipump. A kit may have a sterile access port (for example the container may bean
intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection needle).
The container may also have a sterile access port (for example the container may be an
intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection needle).
At least one active agent in the composition is an autibody described herein. The container may

further comprise a second pharmaceutically active agent.
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j01921 Kits may optionally provide additional components such as buffers and interpretive
information. Normally, the kit comprises a container and a label or package insert(s) on or

associated with the container,
EXAMPLES

[0193]  The following Examples are provided to illustrate but not to limit the invention.

Example 1: Generation and Characterization of Monoclonal Antibodies that Specifically
Binds to CD43 Expressed on Cancer Cells

Generation of monoclonal antibodies

[0194] Human colorectal adenocarcinoma cell Hne, COLQ 205 (ATCC C{L-222), was
purchased from Food Industry Research and Development Institute (CCRC 60054), Hsin-
chu, Taiwan, and grown in RPMI 1640 medium (GIBCO BR1.) with 10% FBS (Hyclone),
100 units/ml of penicillin and 100 pg/m! of streptomycin (GIBCO BRI} at 37°Cina

humidified atmosphere of 5% COs. A female 8-week Balb/c mouse was immunized three
times with 2x107 COLO 205 cells in 500 pi PBS or 10 micro-gram of partial purified protein
in CFA every two weeks and finally were given a boost of 2x10° COLO 205 cells or 10
micro-gram of partial purified protein in 200 ul PBS. Five days after the final boost, the
spleen cells were fused with X63 myeloma cells. Hybridomas were selected with DMEM
supplemented with 10% FBS (Hyclone) and HAT (Hybri-Max®, Sigma H0262, at a final
concentration of 100 uM hypoxanthine, 0.4 pM aminopterin, 16 uM thymidine). Three
hybridoma cell lines m5F1, m51-41, m138-10, which secrete the monoclonal antibody 5F1,
51-41, and 138-10, have been generated.

Identification and characterization of the target antigen for monoclonal antibody SF1
(6195} Membrane proteins from colorectal cancer tissues or COLO 205 cells were

isolated with extraction buffer (50 mM Tris-HCI, pH 7.4, 150 mM NaCl, 1% Nonidet P-40)
containing protease inhibitors (Complete tabs; Roche Molecular Biochemicals). Membrane
protein lysates were first precleared on a 1-ml column comiaining non-immune mouse IgG

immobilized on Protein G Sepharose (Amersham Pharmacia Biotech Inc., N.J .,VU.S.A), and
the flow-through portion was directly applied onto a 1-m! column of 5F1 coupled to Protein

G-Sepharose. Column was washed and the target protein of 5F1 was eluted. The purity of the
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888 860.13 704.33 Example 5. Epitope determination of antibody 5F1
[0218]To further define the epitope structure recognized by the
wgrlzgﬁ_}%ggil,i%npbody _5F1, this monoc!onal antibody was uselgct?/ﬁ%%d%msm
specific reactivity to different polypeptide sequences. 96-well microtiter
plates were coated with antibody 5F1 with 50 ul per well at the
concentration of 10 p.g/m1in 0.1 M NaHCO3 (pH 8.6) coating buffer over
night at 4C. After wash, the plates were blocked by incubation with
blocking buffer containing 0.1 M NaHCO3 (pH 8.6), 5 mg/m1 BSA, 0.02%
.. NaN3 (150 ul /welli%gr t least one hour at 4C, Plates wereWO. » piotting after
isolatedgEtEA YPS PETH 5@577’3‘@%%1&?1%%%% w%ﬁ f%?rgi}on proteins &
separadoainiAte \EPBE Y henteobf pdINstn Tes A5 BG40 P eBRES T A s
genaf_%%é gﬁﬁﬁggg_ﬁ%@@%@ﬁ{@ﬁjg@iiﬁﬁsWﬁsm-m'th |0t50/§ Ty\t/r(]een co/ntzuining
- , the bound fusion, protein-polypeptides were eluted with 1. ma/ml voced
(0196357 @8ﬁf§ﬁ%’§@‘fﬂ5g§]ﬁﬂ§- Eﬁ%‘&%% 0] Zbrr%i}]eopﬁoetﬁwglized.with T
with §F T tis etd GhipErsia pnihedarniiR Q3% Rédu Snste s Bietstpligeies by incubation
with ;ggglw@glg lides\were ihepdeiammineJheRrolipeptidesahathe precipitates
nti odgt/ 5F1 binds contain a tripeptide se(#éznce of Tr@-g{&-g&gwm),
were PN S RIS A E- R AHRIES 1S tH SEBTRER ARG S

sequetXcszleS'is_ not
[019Treseptirthe M diandind heit spaliencedaflsatpiediutferdd Oneld. TéubliCl pH

6.8, BP: £:1328:32, 4989 SRSV Eh A& AR NBb RO8 b Bilattt By 8% SDS-
e i i ™
nitroBHAES W exereBARIRwi hen inaky dSHih e slinuhad titidkd inTHR jawdt nsebated
with %%rkgggl%%%ﬁ gr%?gtr? g&ﬁ?@ %g%%%/w:gs erind Q@@d%ﬂﬁh&@&%ﬁim@mxidas&

ot BSA in P135(1 50 pi /wellllr)‘| for 1 hqur W
conjagBF e RIanE-WersTem A (FFr RS eR HBRBRARE BTG s v ot
GroVEagmema Qéx%]gbﬁéanﬂ%ﬁsﬁem@ﬁﬁ@mﬁ&errp@m {BC2. haorssitaro obiK).

temperature. Aftey washing 4 times wét ini % ok TANGE

[0198h 1) 84ReTE é’ﬁgirl?éu %eﬁ%’ﬁﬁ%a&ﬁ%ﬂ%&%&?ﬁ%&%&%%% at?2 1,343
mAGUFAORS, R&E@ysseatsrthW@mpf@Fhmﬁépiﬁ@rWB%@rﬂ%gﬂeg fg-purified
protYREEY écﬁﬂ_tfswi& éaé%% m%eg m@oaislflao%anmm%ﬁaae fintincasBiarbinding

protein-specific antibody conjugated wit wa :
negafjan shbiline pidkéd 48 r‘é’eif?cf#ﬁgtg%l%rﬁo jourat 3/C, @gﬂ%%ﬁfgﬁ%?@g both the

anti\CEBARIRZNARY bydaiitingt hubdstrar ot teitiRie orolineasd NN the
reactidty. of ' ' £Q- HSnorribodies
lgil_g)f% t%g@%ﬁ?&%ﬁgﬁgsﬁgg@ﬁﬁg%{%m% dbese

an elow shows the data from ELISA assay when

1) D BAEPHON b 3123 9,070 A RERCA SR
o er%ifﬂga(t)?g.ggl C%pgg?s_does not_bind to t_he monoclonal a_ntibody.
! ody recognized a_trlpeptldeE\NPl e |t%$e sg(?g%[gn late
[01%8ihce el BiseRGRNIclsgtRER ceereA dR FREBaUEIPED Y3 TR P

ata

and%faﬂa%%é&%%éEﬂfﬂﬁ&ﬂ%{ﬁﬁ%&mﬁmmbwmﬁwgﬁh@&mmmﬁm pg/ml, at

__Structure aving physical and/or chemica teristi imilar. o FBS ined

4C g HeRE msrgtmemwm%ﬁ%é&?a@%ﬁ?s?‘%fiﬁi‘?ﬁ%sié&e ) saine

witisToGture€ reqggnited B B fReptde-atimaamnieeid E (Southern iotech.), and

the S%%ﬂgﬁ%%saﬁﬁl’g%&% FPhtr0tAr2IWELMS Ek RE-(SE @ NHd ffgt and analyzed
BF1-01-2-04W P1 AN H ENALSA(SEQID NO:18)+

by flow cytometry (BD LSR, BD Life Sciences).

[6200] Antibody binding results from flow cytometry are shown in Table 1 below.

Monoclonal antibody such as 5F1 (isotype: 1g(G3), or 138-10 (isotype IgM), or 51-41 (isotype

IgM) recognizes a surface CD43 expressed on the cytoplasmic membranes of COLO 205
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WO 2007/146172PC4/11S2007/013587 5F1-01-2-18WPISOKHSF WSL
ésFli% Io NO:19)+ 5F1-01-2-17WPILDHAVSRPS(SEQIDNO:20)
-01-2-16WPIDIPYAWDFS(SEQIDNO:21
%7[912;%5’ff’2‘-‘f§%/\/P|SPQPGARP\§(SE%|DNo:22))+ PCTIUSH07I01387
5F1-01-2-09WPIAPNRYLLSS(SEQIDNO:23)+
5F1-01-2-06WPIPPEVEPFKH (SEQ ID NO:24)+
5F1-01-2-05WPILONAAGTGL(SEQIDNO:25) +
5F1-01-2-23WPIPTLMELPSA(SEQIDNO:26)+

co lﬂrgg%!:g%{éﬁ D) vi & #%%E%%%%c%%}:bm not peripheral T nor Jurkat (a
lympBFifathio 3e24ABTRDYDPBHITEE BB OID-NG210R Frlog: 1 BisvAR tomety
data ((S .Q!E) @i\ld‘g %]-ng %f?ol %WSW)&E@%%H&W&W&PE?W%& as
colorectal cancer cells )(DLD—q%, ggdzg]égtg(lzzgnvgeg NCEIEST(Q &M%@nggﬁomal
endothelial cells (HUVEC), normal lung cells (MRC-5), normal mammary gland epithelial
cells (MCE-10A), normal colorectal cells (CCD841-ColN), dctivated T ymphocytes

(activated for seven days), or normal peripheral blood mononuclear cells (FBMCO).

Table 1 shows antigen-binding properties of anti-CID43 antibodies such as 5F1, 138-10, or
51-41 to colorectal cancer, gastric cancer cells, human peripheral T cells, and Jurkat (a

lymphoblastoid leukemia cell line).

% of Binding/ Peripheral Jurkat COLO 205 NCI-N87

Abs T cells (Leukem iz (Gastric
cells} cancer cells)

SF1 < 10% < 10% 1> 80% > 80%

138-10 < 10% < 10% > 80% > 80%

51-41 < 10% < 10% > 80% > 80%

Anti-CD162 > 80% > 80% < 10% Not tested

MEM-59 {anti- > 80% - | Not tested > 70% Not tested

CD43;

Biovendor,

Candler, NC)

Isotype control < 10% <10% < 10% < 10%

Ab ‘

[0201] To detect the expression of the target protein of SF1 in COLO 205 cells and
human colorectal cancer tissues, a routine immunohistochemical method was used. Briefly,
cells or tissues were fixed for immunostaining with 1 pg/ml of 5F1, incubated with biotin-
labeled anti-mouse IgG, then incubated with avidin-biotin peroxidase complex (Vector
Laboratories, Inc. Burlingame, CA, 1.8.A.), and stained with the chromogen 3,3-
diaminobenzidine tetrachloride. Immunohistochemical study showed that 52.5 percent of the

tissues from patients with colorectal cancer (31/59) stained positive with SF1.
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9F9-01-03-25EPNMDPNW A SP S (SEQ ID NO:33) Example 6. Cloning
of the Variable Regions of Light and Heavy Chains of 5F1, 138-10, and
%é)%%oﬁr}g ’ ntibody Humanization [0220]The variable regloq,gplhlsg&ig)‘m%s,i

heavy chains were amplified by PCR, and the synthesized
cDNAs were subcloned into pCR1I (Invitrogen) for sequence

eletermination. Nucleotide sequences were obtained from several
independent clones and analyzed. Identical cDNA sequence from
mdependent clones was chosen to represent the Ilght or heavy chaln V

xalS00 OLSach anibody, Teble 8 below shoy

Canaehglally regions of 5F1, 138-10, 51 41, and humanized 5F1 (h5F1Vc).
Table 5. Amlno acid sequences of the antibodies' variable reglons and

gaz@apd naaimﬁatseqummeo@&l@d@m@c&):qdwws,wm@mm%qm@ﬂs were

grev&}él_fxs Eutbure glates and incubated with or without 5F1. The level of internucleosomat
TGGAATGGAGTIGGATATTTCTCTITCTCCIGTCAGGA CTGCAGgBICE
<apomm¢§wzw@ RISEPEEALPERY RS A e Pt s defecton

£ cRREAL GIHEGAGGABECTE CHEAISAGETCESPAARG B ETEEGBGTMplexes

. C 4 AD
S o e o

perfarmetmenEEte the Kem st B wW REHTIS NagCEFE N
plat@DREA46WEARETGLIEACR A BRB At Bited with SF1 or 9510 (an anti-myc antibody)

a1 AR T ROGT SOARGAATAMMIAARG G TTAGAR TR Tetation

ATLTSDKSSSTAYV 14 241
at 3Gﬂm%mwmh@e@me@@@m@hé%ﬂ@ﬁ@ﬂ@ﬁ@ﬁﬁ%@%%

pelleq nEAu%E&E@&ﬁE Ci(} min.), 20 u! of the supernatant {cytoplasmic fraction) containing

fragmented DNA was transferred to streptavidin-coated microtiter plates that had been
incubated with biotinylated monoclonal antihistone antibody. The amount of fragmented
DNA of nucleosomes bound to anti-histone antibody was evaluated by peroxidase-conjugated
monoclonal anti-DNA. antibody using ABTS (2,2 -azino-di[3-ethylbenzthiazoline sulfonate-
6-diammoniom salt]) as a substrate. Finally, absorbance at 405 nm, upon incubating with a
peroxidase substrate for 10-20 min., was determined with a microplate reader (Molecular
Devices, SPECTRA max M2). Values from wells containing lysis buffer and substrate only
were subtracted as background. The data were analyzed as the specific enrichment of mono-
and oligonucleosomes released into the cytoplasm from the values using the following

formuia:

mU of the sample (dying/dead cells)
mU of the medium control (cells without mAb treatment)

Enrichment factor (E.F.)=

mU = absorbance [1(}'3 ]

[0263] Data shown in Figure 3 indicate that 5F1 induced an enrichment of nucleosomes
in the cytoplasm of COLO 205 cells after 24 hr of incubation. The detected fragmented DNA

in the 5F1 treated cytoplasm was increased more than 4-fold as compared to medium control.
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101 ELS SL T S EDS AVY Y C A RR TF 301
GAGCTCAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTACTGTGC
AAGACGGACCTTC 121 P Y YFOV WG 0 G TILT V SS 36
888;“‘i;'ﬁ(i‘ﬁ“A%TTTGA(:TA(:TGGGGCCAAGGCACCACTC|(:il§i:,r \CHEH L
CTCA 5F1 lig0)ht chain amino acid sequence (SEQ ID NO:2) and
nucleotide sequence (SEQ ID NO:1 1 MK LP VRLL VLMFW IP A S SSD 1
ATGAAG ITGCCIGTTAGGCTGTTGGTGCTGATGTTCTGGATTCCI
GCTFCCAGCAGTGAT 21 VL14 T 0 TP LSLPV SLGDGASI 61
GTITTGAIGACC ACT TGTCCCTRGET T

Such GRSt A PP ToS R S B AT BRI B T ! a1 (en
anti- TGTHRGBAGAT CPAGNENE Sdisatime that AThdork AresescAREhIsts g foderzo
2popEHAGAATGGTAC 61 LQICP GOSPEC L L1 YK V S NRFS 181
P CTGCAGAAACCAGGCCAGICTCCAAAGCTCCTGATCTACAAAGITTCC
AACCGATMCT 81 G V P DR FSGSGSGTD FTLK IS 241

Y, an@@f.‘él}g% ATCAGC 101 R V EMI G V \% YCFQG S H A PL 301

AGGCTGAGGATCT ACTACTGCTTTC CA
VAT TS T E AR L%g St The obler SASOT e

cytoﬁlﬁ&ﬂﬁﬁﬁ%@ai@@@a&@@%@m@ EAGOTCARAEss3Bh1S, KEaripERRHnDexin

v A PSHASERRIG B s i spenss Saoco

205 ﬁe‘ﬁ@WA?@¢M@¢@GWAMWW¢W@%WRW@%@@ of 5¥1
(2- 1@Jr%&ﬁ@i&é@ﬁ%@%Mdﬁ%%%e&ﬁn%&uhlﬁ&E@w&vn&MS@k added into the

cell %%%%Cé%?‘ vaégs]-h er &A%Tn%;rde c? Ec_)reﬁ"'q A6A‘ %‘8&5@&&@ Gl thimor
cells, 20 pg/ml of rabbit anti-mouse IgG (Jackson ImmunoResearch, Cat#315-005-045) was
added into a set of samples for comparison. Afier a 6-hr incubation at 37°C, the cells were
stained with 0.25 ul of FITC-conjugated Annexin V (Strong Biotech Corporation) in 100 ul
Annexin V binding buffer at room temperature for 15 min. The cells were then stained with
propidium iodide (PI, a DNA staining dye) and anatyzed by flow cytometry.

[0205] Flow cytometry data showed that treatment of 5F1, in the absence of the cross-
linker, for 6 hours at concentration of 4 pg/mi or higher caused significant number of
colorectal cancer cells to undergo apoptosis, suggesting that 5F1 alone could effectively
induce apoptosis in COLO 205 cells.

[6206] Effect of inducing apoptosis of COLO 205 cells by other anti-C43 antibodies,
138-10 and 51-41, was also tested. Table 2 below shows 5F1, 138-10, or 51-41 induced
apoptosis in colorectal cancer cells. The COLO 205 cells were incubated with 32 micro-
gram/ml of each antibody for 6 hours and stained with annexin-V and then PI, followed by
FACS analysis.

Table 2. Induction of apoptosis in COLO 205 cells by 5F1, 138-10, and 51-41.

5F1 138-10 51-41 Control Ab
(negative conirol)
% Apopt031s > 40% > 30% >30% <15%
(annexin-V™)
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41CK A SG IISF IS 181414 WVK 012 P 121

TGCAAGGCIICTGGCTACAGCTITATCAGCTACTGGATGCACTGGGTAA
CCT 61 G 0 CLEW IC A ISPGD SDT TYN 181,

g@ i %TCTAGAATGGATTGGTGCTATTTCTCCTGGA(gWﬁ(‘_élfllzci_lf3‘"87

TACTACCTACAAC 81 GRP' IGK AKL TAVT'S ASTAV 14 WO

2007/146172PCT/1JS2007/013587 241

CAGAGGTTCACGGGCAAGGCCAAACTGACTGCAGTCACATCCGCCA
GCACTGCCTACATG 101 ELSSLTNEDS AV YYC IRR DC 301

GAGCTCAGCAGCCT c AATGAGGA
(0205 AG RSO R TR 15T K ENANER VO BT EHR R AR

expre%é\ﬁm&ém@iﬂﬁ@@@mﬂ'ﬁ' @@ﬁméﬁl@;GGGCCAAGGGACTCTGGT
CACTGICTCTGCA 138-10 light chain amino acid sequence (SEQ ID

NO 4 and nucleotlde sequence (SEQ |
B0 dnguced by qV miF1 gn N%I %7’\'0815‘:} %angh%Lg%g "[ Staining or
Anneﬁﬂ'ﬁ@\é@'ﬁ ﬂi@TTAGGCTGTTGGTGCTGATGTTCTGGATTCCTGC

920 TCCA éi &%ﬁc%%&gﬁm&lj dokd ksl &8 1 1&3) or 5x10° cells of

ITTT CACTCTCCCTGCCTGTCAGTICTTGGAGAT
COL@A@Q@@@V@@M@M@S@R%@@ PIENER FRAOB (/1 p9§28)- Afier overnight

cultul&; TGN GAT IAGT GAGAGERTES @ TARATAGITMNAT GGRAATCAECRTATO or
azide \L@fgé&-rg tG Té‘l(l:ogrls li‘z%l%at%lp %E%L{ﬂg &%%%@psmlmd and collected for
staining with YO-PRO-1 (Invitrogen, Catalog # Y3603) or double staining with Ammexin-V-
FITC & PI (Strong Biotech, apoptosis detection kits, Catalog # AVK250).

[0269] As shown in Fig. 10A and 10B, antibody m5F1 induced apoptosis in NCI-87 and
COLO 205 cells as measured by YO-PRO-1 staining (A) and by double staining with
Annexin-V-FITC and PI (B). These data indicate that m5F1 can also induce apoptosis in

gastric carcinoma cells.

Example 3. Inhibition of Cancer Cell Growth by 5F1

5F1 Alone Inhibits the Growth of Cancer Cells
[¢210] Colorectal cancer cells (COLO 205), and normal endothelial cells (HUVEC) were

seeded and incubated with 5F1 or a control antibody 9E10. Also inclided were untreated

cells as negative controls. Cell survival was evaluated using MIT & WST-1 assays to detect
proliferative activity as described herein.

[6211] WST-1 assay is based on the cleavage of the tetrazolium salt WST-1 to formazan
by cellular mitochondrial dehydrogenases. The formazan produced can be quantified by
spectrophotometer by measuring absorbance at 450 nm. Proliferation of viable cells resulis
in an increase in the overall activity of the enzymes; and decrease in the enzymatic activity
indicates cell growth inhibition. Thus, WST-1 assay was used to evaluate the survival rate of

tumor cells after 5F1 treatment. Briefly, 4x10° COLO 205 cells in 100 pl culture medium

were seeded in 5 duplicates for each treatment in a 96-well culture plate. Then 10 pg/ml of
5F1, control antibody 9E10 (an anti-myc antibody) or {resh medium {untreated control) was
added. The treatment of 0.5 % sodium azide (NalN3) was also included in the assay as a
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181

CTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTTTC
CAACCGATITTCT 81 GVPDRFSGSGSGTDF T LK IS 241

AR A EAGACAGGTTCAGTGGCAGTGGATCAGGGACACATTER™
CACTCAAGATCAGC 101 12 YE MUG. V YYCFQGSHVPF 301

AGAGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTTTCAAGGTIC
ACATGTTCCATTC 121TEGSGIKLEIK 361

ACGTTCGGCTCGGGGACAAAGTTGGAAATAAAA 51-41 heavy chain

et e R MR O SESIPBE MR R
RochATGEAKEEIANCERGI ACTToEH s IO FesET BRI AT EE0r 30
min. ATAGTCACAP 2t Wl e Gd MARIRGASMKMSBhe treated cells. The

GTICAGCTCCAGCAGTCTGGGACT
ol ARSI TR R AT VS TEURIN Oy VI OR o1 o
growGEAAGCOIEIEIGGE TACAGETACERG TR ATCEA BCASIEEE fdate

AMCAGAGGACT 6100 L W I 1BR Yot <1834
t 3 ? nes b t ) BYeelidoerdy { rat
no 5@&"@6’ (el T%Q'}'R&AA%GGATTGG%GC ?A%TTCT%ZJTC?GAEZ‘?%GGW%

oA TR TR CFAE B CIRPITE W TA PR R ) Seody
OE10GASAAGTIGACGHGCARG CRGASAGTOAST GOAGTESAERIICEEE eAlivm

&ideggé\%%(é%é%‘%%éggaépl ELSSLTREDS AV YY CTRR DG 301

TGACACATGAGGACTCT
1021 8AGAp@mthaTesReriment, cells {le()% were seedg;d%cl; gg_l: %%ﬁ%?ggg&é?cuitum

plate and incubated with 10 micro-gram/ml of monoclonal antibody 5F1 or control antibody
9E10 (an antibody against c-myc). Untreated cells were used as negative controls; and cells
treated with 0.5% sodium azide were used as positive controls. After a two- or three-day
incubation period at 37°C, 10 ul of WST-1 Reagent were added to each well and the cells
were further incubated for 30 min. WST-1 cell survival assay was then conducted as
described above. The results, shown in Figure 5, indicated that growth of colorectal
carcinoma cells, such as COLO 205, was substantially inhibited by antibody 5F1, but normal
colorectal cell line (such as CCD841-CoN was not effected.

J0Z13] MTT is another tetrazolium-based method for the measurement of cell viability
and proliferation. The yéliow tetrazolium MTT (3-(4,5-dimethylthiazolyl-2)-2, 5-
diphenyltetrazolivm bromide) is reduced by metabelically active cells, in part by the action of
dehydrogenase enzymes, to generate reducing equivalents such as NADH and NADPH. The
resulting intracellular purple formazan can be solubilized and quantified by
spectrophotometric means. Cells (5x103) were seeded in each well of a 96-well culture plate
and incubated with monoclonal antibody 5F1l(concentration range from 0-64 ug/mi)ora
control antibody 9E10(64 pg/ml) against c-ﬁnyc. Untreated cells were used as negative
controls; and cells treated with 0.5% sodium azide were used as positive controls. After 72-
hr incubation period at 37°C, 10 pl of MTT Reagent were added to each well and the cells
were further incubated for 2-4 hr until purple precipitate is visible. 100 ul detergent reagent
(DMSO) is added. Absorbance of samples at 570 nm is recorded. Data from MTT assay
demonstrated that SF1 inhibited cell proliferation of COLO 205 in a dose-dependent manner
(from 0 to 64 ng/ml) and the ED50 (effective dose for 50% inhibition) was 8 pug/ml (Fig. 6).
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WO 2007(146172PCT/US2007/013587 121SyQV A SYF A'l ViGRCTL V
TVSAS61

Q&%T%C AGTTGCCIGGITTGCTTACTGGGGCCGAGGG '[bgl' GGss7
GIETETGeA 51-41 light chain amino acid sequence (Slfg NO:6)
and nucleotide sequence (SEQ ID NO:14) 1 MK LPVR LLVL MEWPVSSS
SD1
ATGAAATTGCCTGITAGGCTGTTGGTGCTGATGTTCTGGATTCCTGTT
TCCAGCAGTGAT 21 VLIATQTP LSLPVSL GDQAS |1 61

As ag K Ax&ig%t c? f?‘%g g@%g;’ (I}l%g’gig ?ﬁ%‘ﬁ?if%gf@éi@ ARG HRGEAGA 64

TCCATC 41°SCRS SQS 1 VHSNGN TITLEV/E 121
ug/m@fﬁ@b%@A%WWA@&G@&?@W%E%?%@@M&@N@E%AT
condehAGRATGGTTC 61 LOKPGQSPKLLIYK VSNRFS 181

CTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTTTC
CAACCGATITTCT 81 GVPDRF SGSGSGTUF T LK IS 241
G BEAGTGGATCAGGGACAGATTTCA
CT@WQ?@&@%@Q—@@V&A&QF Gia¥r¥ {85-04GEBNMREr RBdograft mouse

mo%@%&%&%’% ﬁg%gec-rérr&%ﬁa{g%g@ %’?‘Tg—cﬁ‘zciy me‘J &T%Aﬁ‘%an-ﬂng;on of

SCINGBRROEETT COGEGHSAR A PARAR PBEPPETHEANY Ehefrvere

treaﬁ% 'ﬁ%@% SEEMERCE(SER11R:NBE b ARG AYaRIidel SARYEHEE (SEQUIEY
expenmen2 four groups of mice (6 mice in each group) bearing established tumors were

intravenously treated every other day with four doses of 25 mg/kg of 5-fluorouracii plus
leucovorin (5 FU/LV), and with or without various doses of 5F1 intra-peritoneal injection
twice weekly.

[0215] In one experiment, tumor implantation in SCID mice were achieved by
subcutaneous injection of colorectal cancer cell COEO 205 at 1 x 107 cells per mouse at day
0 and then treated by ini:raperitoﬁeal injection of monoclonal antibody 5F1 (at 500 ug per
dose) or control monoclonal antibody 9E10 (an antibody raised against c-mye) or PBS at
days 0, 3,5, 7,10, 12, 14, and 17. Fifteen mice were used in each group of the experiment.
Tumor size was measured starting from day 5 up to day 24 by the product of the width,
width, and length (WxWxL) and expressed by mm®. As shown in Figure 7, monoclonal
antibody 5F1 effectively suppressed the turnor growth as compared to the control antibody
9E10 and PBS (untreated}.

[06216] To see the combined effects of 5F1 and chemo-drugs like SFU/LV, mice were iv
injected with 25 mg/kg of SFU/LV every other day for 4 doses and ip injected with or
without various amounts of SF1 antibodies twice weekly for 3 weeks post 7 days of tumor
implant. Tumor growth was assessed based on twice-weekly measurement of tumor volume

(mm®) by calipers and the tumor size was calculated using the formula: ® /6 * larger diameter
x (smaller diameter)’ (Kievit E, Cancer Research,60:6649-55). As shown in Fig,. 8, the

combinaticn of 5F1 antibody and SFU/LV treatments significantly inhibited the human
colorectal tumor growth compared to those of chemo-drug treated alone (Figure 8).

57



1 NIGV/SIVIFLFLLSGT AG VHSQ 1
ATGGGATGGAGCTGGATCMCTCTTCCTCCTGTCAGGTACCGCGGGC

g@g@@g@gﬂme 21V QLVQS GAEVKKPG SS VK VS 61

GTCCAGTCTGGGGCTGAAGTCAAGAAACCTGGETCEA™
GCGTGAAGGICTCC 41CK ASGY IF TS1/ VMFI \V V Ft0 AP 121
TGCAAGGCTTCTGGCTACACCTTTACTAGCTATGTTATGCACTGGGT
AAGGCAGGCCCCT 61 G 0 CLEW IGYINW GWYN 181

GGACAGGGTCTGGAATGGATTGGATATATTAATCCTTACAATGGTGG
& IADER 1ol LM 441

reco :

A qgy gels LSSLISEDS AVIV CARR TF 301
o215 Mm@%ﬁ@ﬁa ﬁﬂéﬁfg&&ﬁ%ﬁﬁ@ﬁﬁ%ﬁﬁ%&mﬂgﬁ%ﬁ@érem

%ﬁ%@?ﬁﬁ%ﬁé{é&%%%%? CERRI AR 00,090 vere sined vith 1
micr €O/ Cf pOORMABI AR @TAYS 206 Gr3b BT IASISIVEsRERt ChXMISHIiAB OIS

of noﬁciﬁi‘o%ﬁg%ﬁa@%&%%@y@:N@s&)ﬁmmslﬁwdm@q«um  (BEQUD WX Taher
1 METD 7 LLLSIVL]

s AR OATACC T C e e Bty St ged =

anal G EA TFTAASC 086 424 Dn DM Q $Pasis ASar BpReyerge Intensity from one

reprege%%gigg %I&P\%%@E@M’éﬁﬁ&ﬁ&ﬂﬁ@%@m@ﬁ@éﬁ@&@&e
binding of b1§xgylgc£\dCSCF 14‘é|bl é:l' Lg %%S ce ?guNggelég Y at all three antibodies bind on

the similar binding site expressed on the surface of COLO 205 cells.

Table 3. SF1, 138-10, and 51-41 recognize similar epitopes expressed on COLO 205 cells.

Competing Mean Fiuprescence
. Intensity in the presence of unlabeled 5F1, 51~
antibody 41, or 138-10
concentration
{microgram/m1} 5F1 51-41 138-10
200 9.78 75.66 199.7
66.7 60.28 165.62 297.03
22.2 21.67 325.23 395,53
7.4 125.04 606,20 640.42
2.46 733.36 783.81 702.79
(.82 1004 789.23 72415
0.273 1027 901.36 683.08
0.09 825 869.61 717.19
0.03 888 860.13 704.33

Example 5. Epitope determination of antibody 5F1

[0218] To further define the epitope structure recognized by the monoclonal antibody
5F1, this monoclonal antibody was used to test its specific reactivity to different polypeptide
sequences. 96-well microtiter plates were coated with antibody SF1 with 50 ul per well at the
concentration of 10 pg/ml in 0.1 M NaHCO; (pH 8.6) coating buffer over night at 4°C. After

. wash, the plates were blocked by incubation with blocking buffer containing 0.1 M NaHCO;
(pH 8.6), 5 mg/m! BSA, 0.02% NaNs; (150 pl /well) for at least one hour at 4°C. Plates were
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121

ATAACCTGCAGATCTAGTCAGAGCATTTTACATAGTAATGGAAACACC
TATTTAGAATGG 61 VQQKPGKAPKILIYKVSNRF 181 - _
P e LG AAGCCAGGCAAAGCTCCCAAGCTTCTAATC TAPRANEL Y
11CCAAGGGATTT 81 SGVPS RF SGSGS GT DFTL T | 241
TCTGGAGTCCGTTGACGCTICAGEGGCAGTGGATCTGGGACCGATTT
CAGCCTCAGAATC 101 SSLQPDDF A TV Y.CF QGSH AP 301
AGCTCTCTGCAGCCAGATGATTTOGGCAGTTATTAGTGCTITCAAGGT
TCACATGCTOGT 121%.TFG G TK V ELK .

then pedbatet B PR RE ‘ét“&%@i\*&%‘@?&‘&% 1R RAPER ey at the

varicRseguctiomtiodsGharac ez atiopcot GHIRGEETSF fxﬁ?nnaaﬁlwéfbﬁgﬁ’(ﬁ%ﬁm

cont R PIOAUGHOR QLG HMEH G ARIROY, SRk [02RH Tk ansigss BS

vectors for expressing chimeri¢ antibody, the light chain V, tegion Fl
contas AP TS AL DV R EERAREL TR BlomBiei Wi o1

The HhghuasanstighticeaifdordtinisegioneiTiespqpeédtevend bulcgieanined. The
orvinfarmat) ; i ' . - :
P e e o
from NrHIFBERS bR frr EomiRaMt ART FREGBICGEHES 88%%&)&‘#&%%’5%%3“ inthe
cD4vpslionat segmenis. Galila226: BL Drq. 1817287209021 THhe $Eavithaid [89;

snaS9R0EL e sugosgOkiale plaselelpl/db@ol plasmid has a v
promotér and contains the human heavy chain constant region of 1gGl. .
[021%he sdpubntersrnBrBIchicainpRbIth SREARG AR RUIRRAN ?é’cg Pﬁé%v%ﬂfi%‘ﬁh

Emslﬁn:gs&@@tefﬁgiﬁecca%beeiom&miﬁﬂ islates Ity BidkeBersbaptibady. (SFH oogontrol
st R A BLIREE LG £ 07 DAT PR o A ey Lo . Plaes
werekpressing plashaittswete AR cof Béstadted (hdd ebsverliirs!t pw at 37°C.
plat2t REID %@ﬂ?%‘t@%“fiﬁ%&éﬁ&e@&é‘ eclesand analvzes fardhs of polypeptides
apoptosisinducing function of c5F1. . i .
fused to a carrier protein for 2 hours at room temperature. After washing 4 times with PBS
containing 0.05% of Tween 20, plates were then incubated with carrier protein-specific
antibody at 2 ug/ml for 1.5 hours at room temperature. After incubation, plates were washed
4 times with PBST. 50 ul of 1 to 3000 diluted Goat anti-carrier protein-specific antibody
conjugated with HRP was then added to each well and the plates were incubated for 1 hour at
37°C. Enzyme reaction was carried out by adding substrate of the HRF enzyme to determine
the reactivity of the designated polypeptide to these to these two antibodies (3F1 and 9E10).
Table 4 below shows the data from ELISA assay when 5F1 or SE10 was immobilized on the
plate. "+" indicates the designated polypeptide binds to the monoclonal antibody; and "-"
indicates the designated polypeptide does not biﬁd to the monoclonal antibody. Monoclonal
antibody 5F1 recognized a tripeptide WP1 epitope structure. Since the tripeptide WPI
sequence is not present in CD43, these data suggest that 5F1 recognizes a conformational
epitope which includes a structure having physical and/or chemical characteristics similar or

equivalent to the structure formed by tripeptide WP1L.

Table 4. Epitope structures recognized by SF1
Peptide Name Amino ¢id sequences 5F1 9E10

5F1-01-2-21 MSETPILGEQIDNOLY) + -
H

DL
5F1-01-2-04 ANHENALS AGEQIDNO:18) + -
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WO 2007/146172PCT/US2007/013587 Functional Tests of c5F1

[0224]The supernatant containing c5F1 was then tested for its binding to
%8%(&7;05 gfells by surface staining and for its function by Awgz\fwmswm
apopt05|s asSay as described above. For binding assay, 0.58 micro

gram/ml of c5F1 was used. For apoptosis assay, 2-32 micro gram/ml of
m5F1, c5F1 and 9E10 (anti-myc control antibody) were used and the
incubation was for 16 hours. The supernatant containing c5F1 binds

COLO 205 ceIIs and induces apopt05|s in COLO 205 ceIIs just as its

nouse-couhterhart-8aemon 0.6

TR cncodd I | g B 7L L SAapR B cpoample .
3F1. e}éda' Canﬁ%ilisgeg@pwnﬁz Siogheny g%égw%imsmﬂssue -

5F1-
sF1-8RINY with mpFa 0225]6he ¥pieseion ek ifatgebyjas -
sp1-thvesigated bysinpmunohistochemisiry. i peualfio-emivedoed primary -
5F1-unmpgissue ssnples rampatient® vAtK cBl dREstalleamoat4in=59)Tissue -
5F1-airayssof parafin-Bnibedded huntariicdlon dntbrQIUMNGEARSer '[IS§U€‘S -
5F1-@bfeBbtainedWokh B%é"r&o@h §Lé’b§raﬁcﬁ$@§3(mjmﬁrﬁﬁ%sue dray, Cat -
5F1-R8-2191) Stantarl St nmgspl%c diréshdfd 3l -
SF1-rukbhistocAéntistryaccdrdihg toimandfacforeis gfﬂr@ﬁ%n * )
V TASTAIN, Elit t rat ns were
o soch b et el L S S o

i

9F9-

9Fo (g" grased in acsefies of gihangl \E"ﬂ%\ﬂ@clﬁa@mnﬁw@@ﬂ@n After -

orolpelsing with nprialiserum (v ECHAS TA 1RO 2D S0, the-sections -

oFRoMyEIesinGUbated: withthe SF 1natw cansentiSiisE@ IR gD for 1-hr at RT -
and subsequently with the secondary, blotlnylated anti- -mouse antibody

Te¢BloOOH YN -t - solution. FlnaIIy the slides were
[azmurttemtamﬁwﬂhe@mmawmwf siahyghated, ieteayedizandwreantplifind by PCR,

and § S AHCSIRIORER: AssesamentelaradiaaiteRflopinas-assion I

At Hsstie Section was evaluate two Independent observers and the

detemmﬁngmtmgegma@ww iR sefirbiadrmatcet sjutenpad

analy: ié@glﬁié\fﬁcm Tm&%‘%@&aﬂﬂ&gﬁdm Eﬂ@éiﬁl’zﬂlerﬁtakmegvété‘ chixeAgsiainisgnt the
ult 27]In all sections, m5E1 s pre \ated

i NS GRS P B AT L D SRt B by faplscd o

aczdw&mamﬁmgimdmlldamgeu@m wgping thg light and heavy chain V regions of

5F1, 138-10, 51-41, and humanized 5F1 (h5F1Ve).

‘Table 5. Amino acid sequences of the antibodies' variable regions, and nucleic acid
sequences encoding the antibodies' variable regions (CDRs are underlined)

5F1 heavy chain amine acid sequence (SEQ ID NO:1) and nuclectide sequence (SEQ ID
NOG:9)

—

M E W S ¥ I FLFLLSGTAGVYHSE
ATGGAATGGAGTTGGATATTTCTCTTTCTCCTGTCAGGAACTGCAGGTGTCCACTCTGAG

[y

21 V @ L € @8 ¢6PELVY KPGASVRHMS
81 GTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTAAAGCCTGGGGCTTCAGTGAGGATGTCC

4 C T A S G Y TFT S YV MHEWIKSO QEKT?P
121 TGCACGGCTTCTGGATACACATTCACTAGCTATCTTATCCACTGGATAAAGCAGAAGCCT

61 6 Q@ ¢ L D W I ¢ Y I N P Y N G G T Y N
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WO 2007/146172PCT/US2007/013587 (45.8 %) showed strong levels of
expression. 19 samples (32.2 %) showed negative staining for m5F1
gg(r)qz%%%%rl%smn. A summary of staining results across all ¢ g&tﬁj

cancer _sar'nples tested is shown in Table 6 below. These dat%k?rfi |cat{gwn3587
that antibody m5F1 may be used for diagnosing colorectal cancer. Table

6. Frequency of 5F1 target expression in human colorectal cancers

colorectal cancer sample / tuSFl staining result 1 ++ 2 ++ 3 ++ 4-5++ 6
+-7 ++ 8- 9+ 10 ++ 11++ 12 -

181 GGGCAGGGCCTTCACTGGATTGGATATAT TANTCCTTACAATGGTCCTACTCAGTACAAT

8 E X F K &6 XK ATLT SDKXS S SETAVYH
241 GAGAAGTTCAAAGGCAAGGCUCACACTGACTTCAGACAAATCCTCCAGCACAGCTTACATG

11 E L §$ S L TSEDS AVY Y CARRTE
301  GAGCTCAGCAGCCTGACCTCTGAGGACTCTGCGETCTATTACTGTGCAAGACGGACCTT

21 P Y Y F DY WG6QGTTLTVY S S
36l CCGTACTACTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCOTCA

%% Elig)ht chain amine acid sequence (SEQ ID NO:2) and nucleotide sequence (SEQ B

1 M X LPVRLLVYLMXFWW¥YIPASSSD
1 ATGAASTTGCCTGTTAGGCTGTTGETGCTGATCTTCTGGATTCCTGCTTCCAGCAGTGAT

21 VL MTQTPLSILPVSLGD® GAS ST
61 GTTTTGATGACCCAAACTCCACTCTCLCTGCCIGTCAGTCTTGGAGATCAAGCCTUCATC

49 S CR S S 6 S I L HSNGNTYLEWY
121  TCTTGCAGATCTAGTCAGAGCATTITACATAGTAATGGAAACACCTATTTAGAATGGTAC

61 L @ K P G Q@ 8 F K L LI YK VS NRF_S
181 CTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTEATCTACAAAGTTTCCAACCGATTETCT

88 0 VP DRPFS3GSGSGTDFTLIKRKIS
241 GGGGTCCCAGACAGGTTCAGTGGCAGTSGATCAGGGACAGATTTCACACTCAAGATCAGE

Wl R Y E A EDLGVY Y Y CF Q G S 4 APL
301  AGAGTGGAGSUIGAGLATCTGEGAGTTTACTACTGCTTTCAAGGTTCACATGCTCCTCTC

121 T F G AGTEKULELEK

361 ACGTTCGGTGCTGRGACCAAGCTGGAGCTGAAA
138-10 heavy chain amino acid sequence (SEQ ID NO:3) and nucleotide sequence (SEQ iD
NO:11)

1 M ECNWILPFILSYISGVYSE
1 ATGGAATGTAACTGGATACTTICCTTPTATTCTGTCGGTAATTTCAGGGGTCTACTCAGAG

21 VvV ¢ L € @ $ 6 TV L ARPGASVEMS
61 GOTTCAGCTCCAGCAGTCTGGGACTGTGCTGECAAGGCCTGGGGETTCCGTGAAGATGTCC

41 C K A S 6 Y S F I & Y w MHWY KQRP
121 TGCAAGGCTTCIGGCTACAGCTTTATCAGCTACTGGATGCACTCCGTAAAACAGAGGCCT

61 G Q@ 6 L T W I G A I 5P 6D 8 BT TYN
181 GOACAGGGTCTAGAATGGATTGETOCTATITCTCCTGCAGATAGTGATACTACCTACAAC

8@ Q R F T G K AKLTAVTS ASTAYMNM
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13++ 14+- 15- 16- 17++ 18++ 19+- 20 ++ 21+ 22 + - 23+ 24- 25 + + 26 -
27- 28-

WO 2007/146172 PCT/US2007/013587

241 CAGAGGTTCACGGGCAAGGCCAAACTGACTGCAGTCACATCCGCCAGCACTGCCTACATG

101 E L $ S LTNEDSAYYYCIRRDGEG
301 GAGCTCAGCAGCCTGACAAATGAGGACTCTGOGGTCTATTATTGTATAAGAAGGGATGET

121 N Y GV AW F A Y WGEGETLVYTVSA
361 AACTACCAAGTTGCCIGGTTIGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

1{;33“%%)“@‘ chain amine acid sequence (SEQ ID NO:4) and nucleotide sequence (SEG ID

i MKLPVERLLVLMKFUWIPAESESSTD
1 ATGAAGTTGCCTGTTAGCCTGTTEGTGCTGATETTOTGGATTCCTGCTTCCAGCAGTGAT

g8 VvV L MTOQ@TPLSLPYSLGD®QGASI
81 GTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAAGCCTCCATC

44 S C R $ S QS 1 VHSEKGNTYILEWY
121  TCTTGCAGATCTAGTCAGAGCATTGTACATAGTAATGGAAACACCTATTTAGAATGGTAC

61 L 0 K P G & 8§ P KL LIVY KV S NZRFEF.S
181  CTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTTTCCAACCGATTTTCT

88 GV P? DRFSGSG6GS6¢TDFTLEKTIS
241  GGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGATT TCACACTCAAGATCAGC

101 R Y E A EDLGVYYCFQ GS HVEPEF
301  AGAGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTITCAAGGTTCACATCTTCCATTC

120 T F G SGTKLETILIK
361  ACGTTCGGCTCGGGGACAAAGTTGGAAATAAAA

%%4%3!3eavy chain amize acid sequence (SEQ ID NOG:5) and nuclectide sequence (SEQ ID

i MECNU¥ILPFILSYISGVYSE
1  ATGGAATGTAACTGGATACTTCCTTTTATTCTGTCGGTAATTTCAGGGGTCTACTCAGAG

21 VvV @ L QQ $ 6 TV LARPGASVEKHMS
61 GTTCAGCTCCAGCAGTCTGGGACTGTGCTOGCAAGGCCTGGEGCTTCCCTGAAGATGTCC

41 C K A 8§ G Y SF TS Y WMHWVEKQERT
121  TGCAAGGCTTCTGGCTACAGTTTTACCAGCTACTGGATGCACTGGGTAARACAGAGGACT

61 ¢ Q G L E W I G A I 8§ P 6D G DT TYN
181 GGGCAGGETCTAGAATGOATTGGTGCTATTTCTCCTGOAGATGGTGATACTACCTACAAC

81 0 K F T G K A KLTAVY TS ASTAVYM
241  CAGAAGTTCACGGGCAAGGCCAAACTGACTGCAGTCACATCCGCCAGCACTGCCTACATG

01 E LS SLTHEDSAVYYCTRRDE
301 QAGCTCAGCAGCCTGACACATGAGGACTCTGCGGTCTATTACTGTACAAGAAGAGATGGT
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29 + + 304+ 31+- 32 - 33- 34++ 35++ 36 - 37 - 38++ 30++ 40 ++ 41+ 42 +
+ 43- 44-

WO 2007/146172 PCT/USIGOT7/013587

121 8§ Y Q VA WF A Y WGRGTL VTV S A
361 AGCTACCAAGTTGCCIGGTTTGCTTACTGGGGCOGAGGGACTCTGGTCACTGTCTCTGCA

51-41 light chain amine acid sequence (SEQ 112 N(:6) and nucleotide sequence (SEQ ID
NQ:14)

i M KLPVERLLVLKFYIPVY SS SD
1 ATGAAATTGCCTGTTAGGCTGTTGGTGCTGATGTICTGGATTCCTGTTTCCAGCAGTGAT

27 vV L M T @QTPLSLPVSLGDSGASI
61 GTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAAGCCTCCATC

4 S CR S S Q9 S 1T vHSNGNTUVYLETWTF
121  TCTTCCAGATCTAGTCAGAGCATTGTCCATAGTAATGCAAACACCTATTTAGAATGGTTC

66 L Q KP G $P KLULIVYZRYSNRTES
181 CTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTTTCCAACCCATTTTCY

8t &6 VPDRPFSGSGSGTDFTLKTIS
241 GGOGTCCCAGACAGGTTCAGTGGCAGTGGATCAGCGACAGATTTCACACTCAAGATCAGC

101 R VEAEDLGVYYCF Q@GS HVEPE
301  AGAGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCITICAAGGTTCACATGTTCCATTC

122 T F G S G TKTLETIK
361  ACGTTCOGCTCGGOGACAAAGTTGGAAATAARA

h5F1Ve heavy chain amino acid sequence (SEQ [ NO:7) and nucleotide sequence (SEQ
ID NO:15) '

1 M ¢C WS W I FLFILLSGTAGYHSGQ
I ATGGGATGGAGCTGGATCTTTCTCTTCCTCCTGTCAGGTACCGCGGGCGTGCACTCTCAG

99 ¥ @ L Y QS G6GAEVEEKPGSSB YR VS
81 GTCCAGCTTGTCCAGTCTGGGGCTCAAGTCAAGAAACCTGGCTCGAGCGTGAAGGTCTCC

4 C X A 8 G Y TP TS YV MM HWVY RQAP
121  TGCAAGGCTTCTGGCTACACCTTTACTAGCTATGTTATGCACTGGETAAGGCAGGCCCCT

61 G @ ¢ L E W I G Y I NP YNGGTQ YN
181 GGACAGGGTCTGGAATGGATIGGATATATTAATCCTTACAATGGTGGTACTCAGTACAAT

8L E X F X GEXK ATTITADETZSTDNTATYH
241 GAGAAGTTCAAAGGCAAGGCCACAATTACTGCAGACGAATCCACCAATACAGCCTACATG

101 EL §SLTSEDSAVYY CARRTE
301 GAACTGAGCAGCCTGACATCTGAGGACAGCGCAGTCTATTACTGTGCAAGACGGACCTTC

121 P Y YFDYWGQGTTLTVS S
361 CUGTACTACTTTGACTACTGGGGCCAAGGAACCACGCTCACAGTCTCCTCA
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45-46-47+-48++49-5051++52++53+-54++55++56++57
+ - 58 + - 59 - 60carbon

WO 2007/146172 PCT/USZ007/0313587

%é%ljgf light chain amine acid sequence (SEQ ID NO:8) and nucleotide sequence (SEQ 1D

1 M ETDTILLLL¥V LLLWYVPEGS TG
1 ATGGAGACCGATACCCTCCTGCTATGGGTCCTCCTGOTATGGGTCCCAGGATCAACCGGA

2t DI @ M T QS PSS LS AS Y G HRVYVT
61  GATATTCAGATGACCCAGTCTCCATCTTCCCTCTCTGCTAGCGTCGEEGATAGGGTCACT

41 ¥ T C R S § Q@ 8 I L H S N G NT Y 1L E W
121 ATAACCTGCAGATCTACTCAGAGCATTTTACATAGTAATGGAAACACCTATTTAGAATGG

6L Y @ § K P ¢ K AP KLLTIVY_ KV S NRE
181 TACCAGCAGAAGCCAGGCAAAGCTCCCAAGCTTOTAATCTATAAAGTTTCCAACCEATTT

81 8 G Y P S RF S5 GSGS8 GTDFTLTI
241  TCTGGAGTCCCTTCACGCTTCAGTGGCAGTGGATCTGGEACCGATTTCACCCTCACAATC

1681 S 8 L QP DDF ATYYCFEF Q 6GS H AP
301  AGCTCTCTGCAGCCAGATGATTTCGCCACTTATTACTGCTTTCAAGGTTCACATGCTCCT

121 L. T FG QG TK VY E LK

361 CTCACGTTCGGTCAGGGGACCAAGGTGGAGCTGAAA

Example 7. Production and Characterization of Chimeric SF1 Antibody

Canstruction and Production of Chimeric Antibody 5F1 (e5F1)
[6221] To construct vectors for expressing chimeric antibody, the Jight chain V region of
5F1 was subcloned into the plasmid pVk. pVk contains a CMV promoter, and the human
light chain constant region. ‘The sequence and biclogical information on the human light
chain constant region can be found in Hieter, P.A., et al. (1980), Clored human and mouse
kappa immunoglobulin constant and J region genes conserve homology in functional
segments. Cell, 22(1 Pt 1): p. 197-207.
{0222] The heavy chain V region of 5F1 was subcloned into plasmid pVgl. pVgl
plasmid has a CMV promoter and contains the human heavy chain constant region of IgG1.
The sequence and biological information on the human IgG1 heavy chain constant region can
be found in Ellison, J.W., B.J. Berson, and L.E. Hood (1981}, The Nucleotide sequence of a
human immunoglobulin C gamma 1 gene., Nucleic Acids Res. 10:4071.
[0223] The light and heavy chain expressing plasmids were then co-transfected into Cos-
7 cells. The supernatants containing ¢5F1 were collected and analyzed for the apoptosis-

inducing function of cSF1.
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+ +: 27/59 (45.76%)+ :4(59 (6.78%) + -:9(59(15.25%)-: 19/59 (32.20
Example 9. m5F1 binds to recombinant human CEA (rhCEA) and CD43

%Cb%?)_’ Sxpressed by COLO 205. but does not recognize (hGREA k70135587
r e

Xpressed by COS-7 cells Protein sample preparation
[02281Immuno-Precipitation for recombinant Flag-tagged CEA in COLD
205 and COS cells: The cDNA coding for full length CEA protein
(35-702aa) was cloned into plasmid pFlag-CMV-1. The engineered
plasmid DNA was introduced into COLO 205 (for stable cell line

engineering),hy L@Cég@@oratlon or COS cells (for transient expression

e ipofectamine 2000 (Inyitrogen, Catalog # 11.668-019).
[0224AntigSHecHpRIBEIHY MG e‘éﬁée’féa*é?fatﬁ%‘é%é?{ ﬁ@fb%ﬁ%ﬁ?é%gﬁﬁ%m
cells %ﬁ%ﬁ@a hin$:5,=hA0oNie NaGionl 8 NRES edhtamingiprotesse it
Rache, Catalog # 6145001). The natant of eell WEISy, 232
abov?n&fﬁa%@%ﬁﬁ%ﬁfﬁ%%ﬁ? %ﬁrataréle%ig%gtalog # 20047 couSIed Y
micrqpnteifinG oaphbitostHendlI B (Fantmrarenta AP ety TS 3t Be
incuﬂ%%@@ésﬁﬁr I@ﬁ%@tﬂ&ﬁ%ﬁ@f@eﬁ%&ﬁﬁiﬂm\gei@thﬁmﬂm@ ﬂi};eells and
__ times with lysis r, The prateip G.sepharose h
induCERAONE okt 2 AR IO e A Lt A altne et the
clond@2RojBoiutgimensGnisitbmcgto thin ‘hviientioh 781 Crinalfyeadpads)
expre_ssed in COLD 2_05 cells: The c_DNA coding_f_or the extracellular_
Esagi ISR protenies loned o e modlish poONOR laee

SIS 1-tE S ETat and C= 0 .The engineered
TissyplashithONdhwasFihtroduced into COLO 205 cells by electroporation for

[022¥¥O 2907/ 1481 12D CHASA0Q7AL 38 stabincalbinadevelapmeatinFhy in
soluble recombinant hCD4320-253 expressed b%( COLO, 20 conﬁta;ilgg,n cer (n=59)
Pﬂaﬁ#ﬁﬁhﬁéﬁﬁﬁ%ﬁﬁ’gﬁﬁﬁﬂréﬁ%ﬁﬁﬂ%ﬁlﬁg&‘ ELSIBIE Foiswere ’ '
TissRsifiegwithprfeirAtedihitosebeatis (BF ideaithoaresCataRsgere obtained
-12£9- '%‘ g e &—]hzgr}éﬁl 3 U Ldiglyzesh a0ainsi BB Saini
ﬁomtlr%%"rréqé?n szfmf% elijs8 Ib%ttégr&el ¥svt(_)red at %O%Iggfﬁjzgre usage. §0230 Wholf;mj.ng
procediitisateoreDET FamseistesiraiingrHoEt e é‘ér??%‘ REfrfCE mstruction
(vECAN@nngfulide nglir meackD 43 inapaib)A R Inydibtis weestiratodat 83 C for 1
into COS cells by Lipofectamine. 2000 (lnyi - 1166850490
e i S S iy o
decritaitiz LoniehEDIPA, S5 Siog WHNISIIR Se7R ﬁ%%%ét%ﬁ , PR6102) for 1
hr, tHUUDIQSSs ARG CRBUHMEE Uk e 9000 alt 4 CinsehOntintoTbliatdhfer 1 hrat RT
and Sheeat 1o B0 Rad. Ay Anc o, SR Nl AmALOEPLPERIGAS TAIY,

PK6102). Sections were then incubated with a streptavidin—biotin complex (VECTASTAIN,

PK6102). The slides were developed with diaminobenzidine solution. Finally the slides were
counterstained with haematoxylin, dehydrated, cleared, and mounted in 50 % glycerol in
PBS.

Assessment of grading

[0226] Antigen expression in each tissue section was evaluated by two independent
observers and the staining with 5F1 was graded using an empirical semi-quantitative system:
~, negative; + —, weak staining; +, moderate staining; 4+, strong staining.

Results |
{8227} In all sections, mSF1 staining was predominantly membranous. In total, 31 out of

the 59 tumour specimens (52.5%) showed positive staining for 5F1 target, among them, 27
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on SDS-PAGE for Western blot analysis. Western blot analysis
[0231]After adding sample buffer, the protein samples were boiled at 95C,
DS-PAGE mini-gel, and then transferred to NC pqﬁe
@ C%gg:%re ybond-ECL, Catalog # RPN303D). After blocking the » %1%87
membranes with 5% non-fat milk in TBS, Is™ antibodies were added. The
binding of Im antibodies were detected by HRP conjugated 2" antibody
(NEN Life Science, HRP-goat anti-mouse 1gG, Catalog # NEF822, or
Southern Biotech, HRP-goat anti-mouse Ig Catalog # 1010-05) and
develop ‘ig with ECL Western blottin 1&% $6308) ts,(GEHE @E%Imng
(45-8 itsy % ‘é%lslgeg}ﬁ?frs fb%%? exgerlmerﬁ shown m%
for mGEl Wm@we@mm? HEE A RsRth TGRSR E?ﬁﬁf*éd

sampWith204-5lag antihaduRIrbileinmune dresipiiaied prateinbudsrentiil amy be
SDS PAGE an tra%erred to NC paper. NC paper was blotted with
used {pndRenasiing SR AHEFIRG: m5F1, 50-14, 51-41, 138-10, 186-14, 280-6,

or artHEIES, ditigothe {OE AT AR IoHESATL I DIt RHONEMAREFCat.
MS6ISP IABX), DRI IR SR IPACIRRL i 1, and 136-10
Wmsbb—w Py COLO, 205 CPLs. 10 331NTe ] 10 ++

AWAa¥aldla nt.o 10——31-4 R e W S ]
CxXpermeTrt-sQvwiT T TIiYy T I1ID, bClI bei (S Ul \/Yf  C ilg eXp q%se(]
o - . 5 ok + 20 ++
HOEA Méreitriiiidptedidate With-ahtoFfag aRtbody-amd t

i?'lhrﬂ'm 1?\2{5"r‘in| a’)f%ri"'nr-\gg’ing WA e%%'*f-.j‘p rgl?c“l"\c B7Ar‘_|: P 29 + 4 30 N

LM\ =4 = ey V] ual DICIICU

RCpapeé NC q%:be"r wiadHidited3dith éﬁGﬁS—%ﬁ.?ﬁbﬁd' b 38 4 :'.”gﬁj'ﬁ’} 3?9;,4—4‘
dil anti-CRA (CE&/AD-3)*Data it Eig 118 showsd that e ditPnat brﬁg_ﬁ"__
toIrhCEARXprassed-by BOS-7 6list WO++ | 57+- |58+~ | 5% — | 60carbon
2007/1483 {2PBTH) S2007/S1EBB7:)02 34 n-tHEexpéeantent showd/i? Kg:20%)
12A, soluble proteins expressed by COLO 205 were purified with protein
Exa iSRS DaAds. A NERS IR ARS RE Aol ard Aransfenred HUD43)
paper. NC paper was blotted Wlth varlou z t'bodl 5.0 §F151 4&,bor 0S8-7
assadib b )OS, ) ‘ A p DIESSE
ce]lsrhCD43 expressed by COLO 205 cells. [0235]In the experiment shown in
Fig. 12B, soluble proteins expressed in COLO 205 were purified with
proteln A sephartose and were runon SDS-PAGE and transferred to NC

cells; h&géﬁﬁ gsed ? f&ﬁ%ztﬁ%lﬁﬁ 8@%@%5@}%@%&5h@&9@5&9mﬁ
==Yecog nlze ncludes a post anslatlonal mod|f| (egc f} O Hie cell
thaeeﬂmdamppéggeﬁ%fbréaf@léﬂ?é\%\p}t’ab ?ﬁﬁg?ﬁf 17

line @h&ideSnid) ekl poranvis o capsielistifre amnblsﬁumqsesd@pa@enmem) by
Iipotcc:;é\{a(ft%lsﬁgiﬁ%ér&%%%%%en Catalog # 11668-019). Antigefi expressing cells were

collected and lysed in lysis buffer (50 mM Tris-HCI, pH 8.5, 150 mM NaCl, 1% NP40)
containing protease inhibitors (Roche, Catalog # 11836145001). The supernatant of cell

lysates were incubated with anti-Flag (M2, Stratagene, Catalog # 200472) coupled protein G
sepharose beads (GE Healthcare, Catalogr # 17-0618-02) for 2 hours at 4°C. The protein G
sepharose beads were then washed three times with lysis buffer. The protein G sepharose
beads containing IP products were used as samples for SDS-PAGE and Western blot.

[0229] Soluble recombinant protein pﬁriﬁcation for Cri-tapped CDA43 expressed in
COLO 205 celis: The ¢DNA coding for the extracellular domain of CD43 protein was cloned
into the modified pcDNA3 plasmid which contains N-terminal Flag and C-terminal Crl tags.
The engineered plasmid DNA was introduced into COLO 205 cells by glectroporation for
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[0236]Recombinant human CEA (rhCEA) was produced by expression

human CEA protein in COLO 205 cells. The cDNA coding for the rhCEA

CEA-N-A2), which is a fusion having amino acids 35-145 ( ' qa

arﬁiﬁ%’gﬁgg%m-MS (A2 domain) of CEA, was cloned into 'r\lnpgg?ﬁe%%ﬁ{n 7

pcDNA3 plasmid which contains Flag tag. Amino acid residue position of

CEA is based on the amino acid position in the pre-protein. The

engineered plasmid DNA was introduced into COLO 205 cells for stable

cell line engineering by electroporation. Recombinant CEA protein was

purified from cell cultyre superpatant of.the r. binantCEA expressifflo 205
Stabie%bl@%ﬁYﬂ@ﬁ‘ﬂ%’iﬁgﬁ isl?[ﬂ'gééaﬂeﬁ%%ﬁ E%@?lgbr each I aeétion,?:goqt
contaibeNpErReBitag poteih (rroENIVZE reubarcwhls BIREEntamBmfied

with Q0% QiR QLRI Arbinele3 ciciivgosivasersciaiontitoatuted with
~ “Xanthomonas sp. (Sigma, Catalog # F1924) at 37C for %g) hfg{éztﬁg%r future
glycingduifrsandeabretd AEaRsiSIES vRT P18 B SDEPALE oomassie

usageblue staining (Fig.13 left panel) or Western blot detection (Fig. 13 right
r0230727e) Wi mah L, [0eSRIASShoW BFIE, ddbiReing oty 1 Hdstruct

PhCEA when the anfigen was treated with | d into COS cells
contaipingfalislenaiybuimse 47 dit AR TEOURIPE S RTC ls}‘geseiﬁs?tive
by LigVEeraRilenmodVE 0074 462ARRGT A662007)0 1358 TOfidused et BES
compefition a 1To,fu tt jopeseepgnives bvo
buﬁeﬁ%‘éfﬁoﬁsgf@ 23PIT o funther lestthavgierraptioneyeeny )

assays with various oli%osaccha})rideg were cond ct%%.

contaigosatcher idbibiters pieprisdaeasthisl #8h¢ S dntaleatipl Lesass’ e

supeﬂn%i’l@ﬁ@%gfﬁ%ﬁm@ﬁ@@glﬁﬁﬂﬁﬁwﬂgﬁi@& WMMOaded
Catalog # L7777, Lewjs" fr%Er] Sigma Catalog # L7784, Sialyl-Lewis" from

on S%%‘%a@%‘iaaﬁft@rf 3 PRAZN-tetraose from Sigma Catalog # L6770,

Westkachlehadifiysohexaose Il from Sigma Catalog # L6645, Lewis' from

mzsﬁg‘g%ﬁgﬂaaﬁﬁ{g:gga&é@é@%ﬁ%ﬁa %xﬂtlﬁfmﬁpf@m&g ﬁigi&ﬁam(#? loaded on 2
an ISsolved In . S ures €.allgos |
DS RO P GBS CE T st S G e EECT

concentration WEre

CataRGOERING0HiIiRr drftenBlis iogtdin mgraREOSCORG HoBRERs THfdNEd by
antil}glcﬁeas'dxcjégg Q&&%‘(ﬂ%@%ﬁcﬁﬂ iRpgesakls Ml icticiaitriQIRP LG RE 2nd

nem. Arter one hour incubation at 4C, the rnatant iscarded a
anibgdATEN AFRBSHRES LB URET BTEN R QoL NS e
BiotS& Al 303289 esS DytBend Bj¢td 0h0-RPEbde witpatowid ffRk, Western
Catal 1022-09 e cellulpsbingding signals were
bl{’“é“egtcagg?g%gv?/’&ﬁeﬁé\?vngzsyv/@%%%/ﬂgg%%’sr% [OZ%O]AS o i Fig. 15, LNDFH
Results | e(a)-lactose, and Le(a) all inhibited, at various levels, binding of

[0232]tibogiasRREiBird hewd i 38¢1 0 10, GAL B<205 cBMOBAPONTelsy pressing
inhibited binding of antibpdies 5 * did not sigificanty ins
rhc%?ﬁﬁ’ﬁﬁ’i‘&‘?ﬁ'@nfﬁ% ﬁ%ﬁ%et(g%%fg 505 %%é%’ggigﬁ%%ates that&t%e emi;g eI.me
werasem@niMﬁyﬁﬁ?@mmmﬁﬁ@gdﬁamd}@i&f’éaﬁ%é’%ﬁ%iﬁﬁﬁa‘?‘gﬁﬁ‘éﬁﬁ ,%ﬁb"“g
mﬁﬂf;%é?é?s‘?ﬁiﬁltﬁﬁ‘%iié%;*ﬂ%diitipsnJﬂﬁﬁ&fmﬁp@sg-mszatghmmpé@mmdy
ucose than antibo - an ~10), r i
(B SRS B LSS NG Fat b ey ST e g & L1
showxathpler{F NUThddesrdt GarkY sraseiarsaifain et i And> cells-
\[oz%?fmpiﬁ%@“&ﬂgrm&ﬁ%m;wg ap liiting shescameas-theslhventiessed thCEA

ferences ) i . o .
were immunoprecipated with anti-Flag antibody and the immunoprecipitated proteins were

run on SDS-PAGE and transferred to NC paper. NC paper was blotted with various
antibodies: anti-Flag, m5F1, or anti-CEA (CEA/Ab-3). Data in Fig. 11B showed that m5F1]
did not bind to thCEA expressed by COS-7 cells.
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[0242]Laos, S., Baeckstrom, D, and Hansson, G.C. (2006) Inhibition of
NF- kappaB activation and chemoldne expression by the leukocyte

r17 CD43, in colon cancer cells. Int. J. Oncol. 28(3) = %1; <
%)éﬁpﬁ? Brlgge R.C., King, S L, Sackstein, R., and Kupper 8’6?)13387
CD43 is a ligand for E- selectln on CLA+ human T cells. Blood. 15;
107(4):1421-6. WO 2007/146172PCT/13S2007/013587

(0244]Matsumoto, M., Atarashi, K., Umemoto, E., Furukawa, Y., Shigeta,
A., Miyasalca, M., and Hiram, T. (2005) CD43 functions as a ligartd for

23 Selectinon ec%%ﬁﬁ%ho&%'ﬁ P ﬁni‘ﬂ}{‘% bud®s Hééla%) é&;‘}@sée‘& by COLO 205

[G245]Pimeni ou A., Madden, ing, K:P., Smith, K.A., Monson, J
werqpuEfiell @Rt RFALHD 3 EOPAY Wd%?éﬁ%: B'zsgvgﬁ@cf’ﬁa FhIBS sntipetienriued
NC jé\ﬁ}s&e@ﬁty sipgewaloesial timous:dranbdiep: H1(2);32743lor 138-10. Data in

Figl dolkadaja, Léﬂgﬁé aﬁ@@sﬂgl%a'fggésné (POQ4, Lve ﬁ?é%?é%&%@ia 205

eukgcyt mar CAlses activaton of the tumor ppressor
cellpproteins p53 and ARF. Oncogene. 19,23(37).2523 -2530.

razWM]f R HROG BURE: i FANGSES SN brokafs e Ryrd3@RCiSITomO 205
ikut, ikut, R., and Hanssop, G.C. 200 leykocyte an

e A S BRI SRR o SR G A e to N

papFUNOraBo w23 B vAd] anti-CD43 (NIEM59) (left panel) or mSFl (right panel).

Data in Fig. 128 showed m5F1 did not recognize rhCD43 expressed by COS-7 cells. These

data indicate that the epitope recognized by m5F1 includes a post-translational modification

specific for certain cell types.

Example 10. The epitope recognized by mS5F1, 51-41. and 138-10 includes a Lewis” {Le"

structure and is fucose dependent

Giycosidase treatiment
{0236} Recombinant human CEA (thCEA) was produced by expression human CEA

protein in COLO 205 cells. The cDNA coding for the thCEA (CEA-N-AZ2), which is a fusion
having amino acids 35-145 (N domain) and amino acids 324-415 (A2 domain) of CEA, was
cloned into modified pcDNA3 plasmid which contains Flag tag. Amino acid residue position
of CEA is based on the amino acid position in the pre-protein. The engineered plasmid DNA
was introduced into COLQ 205 cells for stable cell line engineering by electroporation.
Recombinant CEA protein was purified from cell culture supernatant of the recombinant-
CEA expressing stable cell lines using anti-Flag antibody.

[0237] For each reaction, about 1.8 ug recombinant profein (rhCEA) was incubated with
different amount (0, 0.01, 0.03, or 0.1 mU) of a-1-+(2,3,4)-Fucosidase solution from
Xanthomonas sp. (Sigma, Catalog # F1924) at 37°C for 20 hours. Afier treatment, the protein
samples were loaded on SDS-PAGE for Coomassie blue staining (Fig.13 left panel) or
Western blot detection (Fig. 13 right panel) with m5F1.

[6238] As shown in Fig. 13, binding of m5F1 to the rhCEA decreased when the antigen
was treated with a-1—(2,3,4)-Fucosidase, indicating m5F1 recognize a fucose sensitive

glyco-epitope.
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[0248]Cermalc, L., Simova, S., Pintzas, A., Horejsi, V., and Andera, L.
(2002) I\I/llolecular mechanisms involved in CD43-mediated apoptosis of
oles of transcription Daxx expression, and adhe
#@’é‘%glﬁe%l Biol Chem. 8:277(10):7955-61. [0249]Carlow, Dfﬂug thel %7
S.Y., and Ziltener, Hi. (2001) Absence of CDA43 fails to alter T cell
development and responsiveness. J Immunol. 166(1):256-61. [0250]Nieto,
M., Rodriguez-Fernandez, J.L., Navarro, F., Sancho, D., Frade, J.M.,
Mellado, M., Martinez-A, C., Cabanas, C., and Sanchez-Madrid, F. (1999)
. Slgnalln through CD43 mduces natural klller cell activation, chemokine
2 2 trratton. Blood. 94(8):2767-77. [0251]Sikut, R.
g@zsgq\nden&sﬁm&ﬁr&sﬁﬂwglﬂoﬁgmaadwﬁmh@bemiﬂKmmlmf@ssakﬁj‘mh

sSon
e e (R e —

Sigmineieitislah TR -nctosh Serab s A ewisglagtose from
slgm§cm&mﬂ7ﬂgﬁmmxmmmmmgaﬁbh§m&mw llewidgapchigge
baldl(‘SIa?lfl%%E} Ie k??'ﬁ:ér%@ ?r%gll é&é@:&@ @%QWW@,@&HWH%ME}{%S& II

nigration; w |c cou ely réelated to t reading of adher
ﬁom&@@t%é@@%%ﬂ%@%@h@%ﬂ kil *H0RR, wHEs {5‘3“03" form
&gm@ cManjunatiysy fecinaniBd ﬁrzda@omﬁadfmutéathf@g%mmgmmdes are

shown 19# ll?axgo&()fgh%g Islagc mm@e bY Pmﬁ/l %Zgzgf %gggét%g&%‘?‘w%}e added into different
wells containing 2x10° COLO 205 cells, followed by the addition of indicated antibodies
(m5F1, 51-41, or 138-10; each at 0.25 ug/mi). After one hour incubation at 4°C, the
supernatant was discarded and secondary antibodies (Southern Biotech, RPE-goat anti-mouse
1gG, Catalog # 1032-09, or Southern Biotech, RPE-goat anti-mouse IgM, Catalog # 1022-05)
were added. And the cellular binding signals were detected with flow cytometry analysis.
[0246] As shown in Fig. 15, LNDFH II, Le(a)-lactose, and Le(a) all inhibited, at
various levels, binding of antibodies m5F1, 51-41, and 138-10 to COLO 205 cells; and LNT
also inhibited binding of antibodics 51-41 and 138-10, but did not significantly inhibit
binding of m5F1 to COLO 205 cells. This indicates that the epitope recognized by these

antibodies may include a Le® or similar structure, and is fucose sensitive. In addition, m5F1

antibody has higher dependency on fucose than antibody 51-41 and 138-10.

[0241] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, the descriptions and

examples should not be construed as limiting the scope of the invention.
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the lymphocyte surface sialoglycoprotein defective in Wiskott-Aldrich
syndrome. Proc. Natl. Mad, Sci. USA 86: 2819-23. CLAIMS 1. An
isolated monoclonal antibody, which antibody specifically bin ‘ -
glp(?ta?)ﬂé/ bittHe extracellular domain of a human CD43 or a hfﬁg&&%mmlssm
carcinoembryonic antigen (CEA) expressed by a human colorectal cancer
cell or a human gastric cancer cell, but does not specifically bind to a

human CD43 expressed on the cell surface of human peripheral T cells or
Jurkat cells, and is capable of inducing apoptosis of the cancer cell after

binding to the epitope on the cell surface of ncer.cell in vitro i

the Lygisbonsis PO BRI SR T T o i Lo Bfbc. Notl

Acadllseiepiopec@idds a carbohydrate and the binding of the antibody to
the epitope is inhibited by oligosaccharidesLe-lactose, and
lacto-N-difucohexaose 11 (LNDFH II). 2. The monoclonal antibody of
claim 1, wherein the epitope comprises a fucose. 3. The monoclonal
antibody of claim 1, wherein the binding of the antibody to the epitope is
inhibited by oligosaccharide lacto-N-tetraose (LNT). 4. The
monoclonal antibody of claim 1, wherein the antibody specifically
competes with an antibody comprising the heavy chain variable region
sequence from the amino acid sequence of SEQ ID NO:1, and the light
chain variable region sequence from the amino acid sequence of SEQ ID
NO:2, for binding to the epitope present on the cell surface of the cancer
cell. 5. The monoclonal antibody of claim 1, wherein the antibody
specifically competes with an antibody comprising the heavy chain
variable region sequence from the amino acid sequence of SEQ ID NO:3,
and the light chain variable region sequence from the amino acid
sequence of SEQ ID NO:4, for binding to the epitope present on the cell
surface of the cancer cell. 6. The monoclonal antibody of claim 1,
wherein the antibody specifically competes with an antibody comprising
the heavy chain variable region sequence from the amino acid sequence
of SEQ ID NO:5, and the light chain variable region sequence from the
amino acid sequence of SEQ ID NO:6, for binding to the epitope present
on the cell surface of the cancer cell. 7. The monoclonal antibody of
claim 1, wherein the antibody is a humanized antibody. 8. The
monoclonal antibody of claim 1, wherein the antibody is a chimeric
antibody. 9. The monoclonal antibody of claim 1, wherein the antibody
IS a human antibody. 10. An isolated monoclonal antibody that

. specifically binds to an epitope on the extracellular domain of a human

CD43 expressed by a human colorectal cancer cell, wherein the antibody
comprises a heavy chain variable region comprising the three
complementary determining regions from the amino acid sequence of
SEQ ID NO: I, and a light chain variable region comprising the three
complementary determining regions from the amino acid sequence of
SEQ ID NO:2.
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11. The monoclonal antibody of claim 10, wherein the antibody comprises
the heavy chain variable region sequence from the amino acid sequence
of SEQ ID NO: 1, and the light chain variable region sequence from the
amino acid sequence of SEQ ID NO:2. 12. An isolated monoclonal
antibody that specifically binds to an epitope on the extracellular domain
of a human CD43 expressed by a human colorectal cancer cell, wherein
the antibody comprises a heavy chain variable region comprising the three
complementary determining regi&kﬂaﬁthe amino acid sequence of
SEQ ID NO:3, and a light chain variable region comprising the three
complementary determining regions from the amino acid sequence of
gﬁ%;g NOA%’ig:o !a't-fla-cﬁlh %}%Q%%Q%kl%gggqg%ﬁ% %ﬁ?ﬁ% \é‘@?ﬁ’é&f&tﬁﬁds to an
y comprises the heavy chain variable region sequence from the
epHnpmonabiticstguhte dhBEQID: KO3y @GR4 e lijhmenariciaefanheyradton
an‘aggﬂyfgﬁﬁf@ nggmlm% SeRUERNS AlSEQI B NQifhan castde Acer

Isolated monoclonal antibody that specifically binds to an epriope on the

celbxer clstaaptdorsiisedy P indieambenanEipiesdeer sy arilatel coi&ecedl

hufPRGR:-SRk-WHEEID SPeRDkkeGY SOMPHESEDR B@M&ﬁgu}a@d@a@@f@gion

comprising the three complementary determining regions from the amino
cangqESH iR SN BING EXINEFNIORS, oY PERSRHP YIRS TR viiro In the

2bESMPEsRG e theg.conRlenIgRiAnE StRIFRIRInG JegiIOREOA IR FImHR0
acid sequence of SEQ ID NO:6. 15. h% monoclonal antiqu%iﬁﬁgcﬁ)i)r/n

Q . 5. Th
cORprifTer EMOMY Yt oo hinstiag ST ReRBLD) CHI G PANE el
oligeauensedton:thecaminesacisisecuenca ot SkQdJR NQ R e light
chain variable region sequence from the amino acid sequence of SEQ ID
NO:6. . An isolate nacl ntib ifically bi an
eptope on B RS STk e PR e
fudnseman colorectal cancer cell, wherein the antibody comprises the heavy
chain variable region sequence from the amino acid sequence of SEQ ID

NO:%, and the ighienain valiskie seaiamseavener trrmpiHimamiRagithody
sequence of SEQ ID NO:8. 17. Anisolated cell th%froduces the
to i ABERBA AP HHiBGHY b alignsrecharids gl N HTEERN Ydnprising the

monoclonal antibody of claim 1, and a pharmaceutically acceptable

carriér.  Th8 rfvkicbowriprsingia phdamatewticalic tmpotition spreibiisihg

the monaclonal antiRody, of Lyl ney A0 HNEMSNOEIORRIANIRRAEE, the
el R R R Ch BB pew ol HNR0RE AR e
anmnoriosionghemtibgBEST Bhaiv 11 auvhibeelighth ehaitivsep s ragpimegience from

theaﬁﬂﬂ%%dééf?@ﬁéﬁi@o%@ﬂyﬁgﬁj B YR feaionfien: theshaawychain

constan

surface of the cancer cell. :
5. The monocional antibody of claim I, wherein the antibody specifically

competes with an antibody comprising the heavy chain variable region sequence from the

amino acid sequence of SEQ ID NO:3, and the Jight chain variable region sequence from

the amino acid sequence of SEQ ID NO:4, for binding to the epitope present on the cell

surface of the cancer cell.

6. The monocional antibody of claim 1, wherein the antibody specifically
competes with an antibody comprising the heavy chain variable region sequence from the

amino acid sequence of SEQ ID NO:5, and the light chain variable region sequence from



region from a human antibody, and the light chain constant region from
the light chain constant region from a human antibody. 22. The
monoclonal antibody of claim 12, wherein the antibody is a humanized
antibody. 23. The monoclonal antibody of claim 13, wherein the
antibody is a chimeric antibody comprising the heavy chain constant
region from the heavy chain constant region from a human antibody, and
the light chain constant region from the light chain constant region from

theramiamaittibwpipnce oDIEGHE MOHoABHATEREO NP SPERRRPTATRHEL M ¢

sur%?&%b&d%ésc Elégggmized antibody. _25. _The monoclonal a}n_tibody of
claim 15, wherein the antibody is a chimeric antibody comprising the

heavy chain constant region from the heayy chain constant region f 3, d
human antiB%%V{“&ﬁﬂl?ﬂé ﬁ@ﬂ]?%cﬁ/a?g ggﬁ‘gt\%n‘f‘i[ﬁgﬁ%}ﬁ[ rc?rr%{ttﬁé%ﬁé%% E&Wﬁl&ﬁ ©

an§BHSant region from a human antibody. 26. A pharmaceutical
composition comprising the monoclonal antibody of claim 20. 27. A
Pharpaceuficgl,comagsiian samprising. e Roslanal-amdagdy cliciabiie
21. 28. pharmaceutlcal'l corhposition comprising the monoclonal
anahtifyody of claim 22. 29. A pharmaceutical composition comprising the
monoclonal antibody of claim 23. 30. A pharmaceutical composition
comprising-tfie manerianalrmiaody abstaimwdrein the3dhtiody is a human
pharmaceutical composition comprising the monoclonal antibody of claim
angBody. 32 A method of producing the antibody of claim 1, comprising
culturing a host cell under conditions that allow production of the antibody,
wherkin theAnoistlaeit comprissabnatbodohalesysreieibi MagforsaBresaRT "
nd 15 UROAY- o 3 A MR O 0Kk B ARV ALCIAMARer cel
comprising culturing a host cell under conditions that allow production of
witbeiaritibeujbodvarsiptisestiduasel chaimprriebbne BphiorarEre s daree

- . from ' :1, and
cont E%%ﬁ%gg%%ﬁ&%@%@%ﬂg from 3k AnRSthod Qf ReRdUSEED NO: 1

a 12, comprising culturing a host cell under conditions that

= lighwhorocabls stais aPMIBEEREICHERT (HEPRUSEERIFESRIBHRE BAEEI™
NS GXRrSSRIRNVGHALS sngading the.antibody.  35. A method of

producing the antibody of claim 14, comprising culturing a host cell under

conditions that allow production of the antibqd Wher%igat& Q 1,680 rises the
comprise on@BPATER O&db?gg%%g JL&am gﬁ’c%{lglﬂﬁan%he ant%ogsfl. b
heavy chain variable region sequence from the amino acid sequence of SEQ ID NO:1,

and the light chain variable region sequence from the amino acid sequence of SEQ ID

NO:2.

12.  An isolated monoclonal antibody that specifically binds to an epitope on
the extracellular domain of a human CD43 expressed by a human colorectal cancer cell,
wherein the antibody comprises a heavy chain variable region comprising the three
complementary determining regions from the amino acid sequence of SEQ ID NO:3, and
a light chain variable region comprising the three complementary determining regions

from the amino acid sequence of SEQ [D NO:4.

13. The monoclonal antibody of claim 12, wherein the antibody comprises the

heavy chain variable region sequence from the amino acid sequence of SEQ ID NQ:3,

74



36. A method of producing the antibody of claim 16, comprising culturing a
host cell under conditions that allow production of the antibody, wherein
the host cell comprise one or more expression vectors encoding the
antibody.

and the light chain variable region sequence from the amino acid sequence of SEQ 1D

NO:4.

14, An isolated monoclonal antibody that specifically binds to an epitope on
the extracellular domain of a human CD43 expressed by a human colorectal cancer cell,
wherein the antibody comprises a heavy chain variable region comprising the three
complementary determining regions from the amino acid sequence of SEQ ID NO:5, and
a light chain variable region comprising the three complementary determining regions

from the amino acid sequence of SEQ ID NO:6.

15.  The monoclonal antibody of claim 14, wherein the antibody comprises the
heavy chain variable region sequence from the amino acid seqﬁence of SEQ ID NO:5,
and the light chain variable region sequence from the amino acid sequence of SEQ ID

NO:6.

16.  An isolated monocional antibod.y that specifically binds to an epitope on
the extracellular domain on 2 human CD43 expressed by a human colorectal cancer cell,
wherein the antibody comprises the heavy chain variable region sequence from the amino
acid sequence of SEQ [D NO:7, and the light chain variable region sequence from the

amino acid sequence of SEQ ID NO:8.

17.  An isolated cell that produces the monoclonal antibody of claim 1.

18. A composition comprising the monoclonal antibody of claim 1, and a

pharmaceuticaliy acceptable carrier.

19. A kit comprising a pharmaceutical composition comprising the

monoclonal antibody of claim 1.

20.  The monocional antibody of claim 10, wherein the antibody isa

humanized antibody.

21. The monoclonal antibody of claim 11, wherein the antibody is a chimeric

antibody comprising the heavy chain constant region from the heavy chain constant
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region from a human antibody, and the light chain constant region from the light chain

constant region from a human antibody.

22, The monoclonal antibody of claim 12, wherein the antibody is a

humanized antibody.

73, The monoclonal antibody of claim 13, wherein the antibody is a chimeric
antibody comprising the heavy chain constant region from the heavy chain constant
region from a human antibody, and the light chain constant region from the light chain

constant region from a human antibody.

24, The monoclonal antibody of claim 14, wherein the antibody is a

humanized antibody.

25, The monoclonal antibody of claim 15, wherein the antibody is a chimeric
antibody comprising the heavy chain constant region from the heavy chain constant
region from a human antibody, and the light chain constant region from the light chain

constant region from a human antibody.

26. A pharmaceutical composition comprising the monoclonal antibody of

claim 20.

27. A pharmaceutical composition comprising the monocional antibody of

claim 21.

28. A pharmaceutical composition comprising the monoclonal antibody of

claim 22.

29. A pharmaceutical composition comprising the monoclonal antibody of
claim 23.

30. A pharmaceutical composition comprising the monoclonal antibody of
claim 24. -
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31. A pharmaceutical composition comprising the monoclonal antibody of

claim 25.

32. A method of preducing the antibody of claim 1, comprising culturing a
host cell under conditions that allow production of the antibody, wherein the host cell

comprise one or more expression vectors encoding the antibody.

33. A method of producing the antibody of claim 10, comprising culturing a
host cell under conditions that allow production of the antibody, wherein the host cell

comprise one or more expression vectors encoding the antibody.

34. A method of producing the antibody of claim 12, comprising culturing a
host cell under conditions that allow production of the antibody, wherein the host celi

comprise.one or more expression vectors encoding the antibody.

35. A method of producing the antibody of claim 14, comprising culturing a
host cell under conditions that aliow production of the antibody, wherein the host cell

comprise one or more expression vectors encoding the antibody.

36. A method of producing the antibody of claim 16, comprising culturing a
host cell under conditions that allow production of the antibody, wherein the host cell

comprise one or more expression vectors encoding the antibody.
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