WD 2007/ 146172 PCT/ US2007/ 013587 ANTI BODI ES
RECOGNI ZI NG A CARBCHYDRATE CONTAI NI NG EPI TOPE ON CD- 43
WD 7TEATEXPRESSED ON CANCER CELLS AND METHODSPUBUBIEB07/013587

SAME CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]

This application clains the priority benefit of U S

provi sional application serial no. 60/811,850, filed

June 7, 2006, which is incorporated herein by

reference in its entirety. FIELD OF THE | NVENTI ON

[0002] The present invention relates to novel

nmonocl onal anti bodi es that recognize a carbohydrate
ANTIBODEES RECOSGNENG A CYRBOHTY PRATE CONTAINING EPITOPE ON

e o35 ok ExEREEST g ASCRIE TR AR i FRopS usivG

i nducing cell death (e.g.SAM@EpPtosis) in these
nonhemat opoi eti c tunmor or cancer cells in the absence

Thess roROSSAMERENCR I RpCRYRD SPrideolmigise, C
[0001]and Thieippliestidreclaigedths pridsAGKEENENDE OFS. TirbvikisMENIgpiRkation serial

no. G0(81 st et ﬁ)"gg 239?9@53%%@? gfc;?;‘égggg TR by gefeppgt dsipentirety.

at high levels on nost human | eukocytes including all
T cells and pl at FMISDVOF THE INMEXNTION wWei ght rangi ng

f 115, 000. to 135 0. CIM43 [ .Js,.defecti .
100021, Tyg bRéseitiny i 4elRELIOGUR ERBOVG A GPL DR e fecognize a
carbohyyfat eititainitiy opitobe ORTIMEald cHfEidotaBB®RIc/Atigen (CEA) expressed on

I mmunodefi ci ency di soilglerrh Renpl d- O Donnel | et al.

- 9,

nonhere_al_tgg?t)etl%'t%ar Gergs, tipodies PaYs e preperty of inducing cell
death (e:98pbptbsisFiPthedMeionhbafhitdptiRticddinor b Oftkr EHMRGHItROMsence of

studi es denonstrated that anti-CD43 nonocl onal =
cytotoxiRcPRivggtian i inamage etfpetopfusetionr Thessanesockmal prfihoglies are useful
as dia L)ggdan'ﬁghgmggggyg td Ment zer et al. (1987) J. Exp.
d. 1;165 "(5):1383-92; Park et al. (1991) Nature,

350: 706-9) and the activati on of nonocytes (Nong et
al . (1989) J.BAGKGRQAUND ORTHE IXYENFIONX npnocl onal

[0003]2Nt bﬁ@"(%ls%rﬁain;&d% statdpirRCd S edkostfin, ﬁ&gilgg'aﬁﬁakﬁ@aecule
node and Peyer's pat.ch HEV. Antibody L1l I nhi Bits T
expresges|at highvdeyely an anesb humen heukioeytss insduding all dreghlsiand glatelets with a

molec%&%&&%@%%ﬁn%%@%?}%@#ﬁ% 35 b V ¢ﬁ4§ texglleasioxg %sggeﬁcti]v.e onthe T

nocl onal "antibody féecogni zi ng
cells oOD4Rs votheths | Wiskntiukldsich apuprowsi an Bfchromestgee-linked recessive

TP BB (ROR TS UL, PR o 301 remle

express
O’DonfiBiatial. (2984) 1. BxkpOS@). BSDOT)5-87) 4) : 1272-81.) and of

0004ty FBID LA Lo Sbuh L st
the proXifiératidat6fl getiphetd]l B QDT 1hpldstes (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. Antibody 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



further indicated that CD43 functions as a ligand for
E-selectin on human T cells (Matsunoto et al. (2005)
wd 2007mmainopl . 175: 8042-50; Fuhl brigge et al. (2P0B)1S2007/013587
Bl ood, 107:1421-6). [0005] Interestingly, scientists
have al so di scovered that certain nonhematopoietic
tunor cells, especially colorectal adenocarcinonas,
do express CD43 nol ecul es on the cell surface.
Santamaria et al. (1996) Cancer Research, 56:3526-9:
Baeckstromet al. (1995) J. Biol. Chem 270:13688-92;
further Buliertet thehCBY3 finctiohe @3 p ligan&fm E-sélrefin o hdmbh J0®I8;(Matsumoto

' em .
. ORKYL 5. 7501 BB 0P 0o o DU o
[0005] ex pingsrestthgly) saientdte havaaled dmrmvarexi that cereai @Ohi3n24ibpoietic tumor
romthose of, |euko CD43
cets, ool cp R aRoor 867 o BPHS (kB i psnies gp shagell surface
Santamétis boalg(1996) Tascd? ®iRearchlgWRS3 2509 t Bick ivdih X0 (%D 0I'Biol.
n of the tunor suppress

Chem. gﬁqugﬁg §34% ee?&%% L0 e J 3819k ChSi @R 503-9; Sikut et al.
(1997) BRchor3 Bishhy2 Rés. SURRMBHSE3R:81 @Bbiﬂﬁascﬁeeﬁ“s:h&@ﬂ B@a@glycans on

target genes, partly via the inhibition

CDA43 qprgrsed inm salomparsinomy el 1ine(GOTe 286) al(ezbffet)ent from those of
leqkocﬁ@ €43 %%e@l@s%ro?rpét)al (tl|997)jj 'ER6E. CRUhLRAL £1 SR rlgltﬁxﬁ%fn it has been

causal roIe in colon tunnrlgene3|s IS st
suggested ghgt ﬁger-me%w foClééh aureh aedvatigniof e stppreshpr protein
753 (KU BR0088 Ohcioa24 RLEL by TR oS o
target genga. partly \de Hiesinhibitéoreof phfairanscrpiiered attivige@ewoateal. (2006) Int. J.
Oncol. 28! %b? %4? Sth.% Hi?éct %Qﬁféh%é &?inzﬁé Rk B %4? FRESBR d
6t1C runor of cancer ce bu “Hot
hnnongmnnsis ta;strdzl l@ﬂdﬁg ei‘bc ess eficonventiendt antytGR4 dantiodgras ctleérhpeutics

for nonﬁém?topmggg %{ 8 I & 613 lr}l% ﬁ%t pga tEctai Slli%{l tllgs? lg)lﬂeg %S&e both tumor and
immune srmeﬁssirnmnamhmtr@ea it@ peerata mﬁebodl[a@ﬂ)ﬁﬁ&peeﬁz%al@ bind to a CD43

n expressed in a variety of gland
expfesssg PRAS %ﬁrn PROJGHESUMOY O careet [glls, § 8@9 B?trhleéfq #4)D43 expressed

on leukbEﬁBé b26t0EY el 8108 hemagpoidilorl @CTﬁése%ﬁB§d1b§ négn)%afséful as
be localized to the apical surface of the cel

therapetl%ﬁ%ﬁé%fqr&?ﬁmg COfgopressivgmontiamaiopoistip canagr.
[0006] 67-8A)is nbﬂnaﬂ}l‘%réss@& Er?h anétgl AMeidRafr bhREURS (tjlsstdgg ($ach as the

is an |ncreaS|ng | evel expr essi on exten
gastroirtesiipal, espingtary ar\«ﬂéﬁbg%m@ﬂ trema) wherg it #npearsttpbe le@uized to the

apical sﬁ%é@@pﬁletcgg§é Whshildns &C "(ﬁ;9993 g‘ei%n tdb@tcer?gz%tl &, %g—@? S In

bl 'ood (Hammarstrom °S. Semn ncer
tumors grlslgg fom )hesq‘h@sueg)q:h@rggq; m@n@x@asggglpmi of CEZEAxpvgssion extending

from th& Q.Pi‘:c‘:alvr%gnll'bpa.rfemd%at@( Pc?ﬁue%%tl?@@equzﬁfacé QS&%{%&%% rﬁc(a:cerg’uon of the

or ect cancer, pancreatic cancer
protein grtstthe blood ﬁHemmdnﬂmn,o%eﬂl Po9)a¥entar Camen®iolb? £675181 ) The

. n r 15ane There 0
excessi fEREssi GF CEX PACQIRBREE A mid® L cbcaniens, 188y B5g Jolorectal
cancer, pReatic ddneere legataﬁdelag‘wﬁé cmfce@%patﬁcélhﬂaﬂa@ﬁdomﬁ breast
atlent Lve I en utilized clini aII
cancer, SR TRroBTant Shhrhiea b EAC RS Gen st & Mey aber pdd
immunélbgical ds88)to Jnea@ﬂé' the MR¥ated 28ich8Y 0 BEEAGAGME Bﬁ%))zi of/éandér patients
em n, Surg Oncol . 7, 162-166; Shively,

have 10{2% g%ﬁn utilyzed gligucefly in thegrrosryttnind memagestent of C%stséﬁs;}d P, etal.
(1965) £ Expl. Med. 122:467-81; Chevinsky, A. H. (1991) Semin. Surg. Oncol. 7, 162~166;

Shively, J. E. et al., (1985) Crit. Rev. Oncol. Hematol. 2, 355-399).




WD 2007/ 146172 PCT/ US2007/ 013587 [0007] More
i nportantly, CEA has becone a potentially useful
WO wvn4@ssoci ated antigen for targeted therappC(/Kszooki13ss?

M et al. (2002) Anticancer Res 22:4255- 64). Two

maj or strategies using CEA as a target for cancer

i mrunot her apy have been devel oped. One nethod is the

specific targeting of suicide genes (nitric oxide

synt hase (i NOS) gene) (Kuroki M et al., (2000)

Anticancer Res. 20(6A):4067-71) or isotopes (WIKkinson
[0007]R W @vloed importaptiy) CEANAS besaneg potentisily 8geful tumor-associated

s S8R0 ey GO, o0 PRI B 1800 Two

major sDetigiFs L&H@CEAt asatarge? for2bndet, lnmlb)‘_hdmp)(lﬁ\ze been developed One

d
method SRACHRCIR diHiRhe OF sliidechiR (it 2% tydP g (curod
M. et aby (2000} ,bmibant'éragmaQD(G.‘Ao)lfk}Oﬁgallen\i\tdtdipdsf(WlﬂﬁﬂwmKW et al., (2001)

ravas O353R A S i B T S 302 1405,

OlafserdT] ¢tia ePrdtaﬂmatcglﬁwrﬁ@I DeybR &Y Sélectdsdt 17] 21-83,2004) to CEA-
sSp eC|f|caII h ant| ody- dependent cel l ul ar

expres%% g cells y E‘?fﬁﬁ? eﬁ@ﬁmed%h@eq%o been extended to the
use of aﬁﬁiﬁa@ﬁ? bt ahiidod: 4 cSthﬁht@étvﬁ?Q%éiap@ﬁﬂ %ﬂt@ Quémrugs

ce I makiire et a 2004) In

toxins, smomv:gsotmheg@urﬁe@ﬂ@ms QT qydokingsy el afben metbpd monélhze
1mmun5ﬁl|g?c%§ @fto eﬁﬁ%ch’vﬁ&s' @e&fé&l@yﬂf&o&%‘pﬁﬁﬁ%ﬁ? (ifeg 43P0l utar

referénces, publications, and patent a prf I cati ons
cy‘totomledlﬁd@@@) e r:emnlemeent-ldepmdynt ¢ytetor iy CEXC)By elinfinate GlHA-

RY

exp resg[ug%ﬁgjf&r CCHQ agé%%gt% 35&@%’ eseﬁ]t glzr'f\-‘l/- e ntllbg’%%g}g%jd eghese
methodsaxf@h gavﬁ mmm oemlnnatelegsa:neéuluag liry sydne:mrd: side effiectpi t ope

[0008] c eI TB{?{C‘}%S I:H,lgf té(ﬁ%?@elgdcg%{exﬁ Hcéa%{oas gPs&% cllﬁer%i’jlnnare hereby
1ncorp(ﬂ'2(tﬁddb§&eﬁrénceanﬂﬁ1ﬂ@ﬁi¢ét9 (e.g., human peripheral T
cells) or a Jurkat cell (a |ynphobl astoid | eukem a

cell). The i ho
conprises a %Wmiﬂﬁﬂ? St @Mr e capabl e
[0009] of Irn(ihbcaslplgctp&id présent igwbﬁ\tldrhﬁx?@ldel A6RElmtiBAdieStHat specifically
cancer ce n sence of cytotoxin conjugation
bind to5 epriEPe R (AR el CRA SXPIRERED R FOREIPRAIERG BFpect cell, but do
not speb #1410y bildQoiaWPAS | 'eQFreE‘JbeG\H RuRGCy3 L. Qoﬂﬁ‘maﬂ\@él%fral T cells) ora
y. bin

ant i hody speC| fical to an Itope on

Jurkat ¢gll(a Jymphoblastaiddsukenigyeel). anm%m:tps tdhe antibadies bind to
compri§éd!d car gd?leﬁgs Tﬁ9§e ardibB&ieb 'afeaéé Y RIIT ‘i’n&&u% w&ath thin these

expresse | eukocyte or a Jurkat ce
nonher@eémmﬁtec @rncet erdlsdn ileg dpemeasf @@ﬂxmmnmnhem thp@tnebodies and
immun€ BBE&Er ﬁ?]choﬁ‘f ter binding to the epitope expressed on
ce surface of the nonhematopoietic cancer cell in
[0010] t heTlhwruiorprayidestapentibednjwigeh anibodgrsdedifinalhebinds to an
. e co
ep1topec<§;n (2%%3 g}t&g E,IE& SX:?I%,&%E %kgl rio%e%%totp%pe%c ngo yﬁfl())t% {908s not
specifieaply tbiqbtol asCD4t3|dxptesslecblyy alam&bbwla e baadutienpéll,andds aapable of

1nduc1n% a%ogttorsgcgf e horglema%opmetm cancer cell after binding to the epitope expressed

L

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®-



WO 2007/ 146172 PCT/ US2007/ 013587 | actose structure, a
LNDFH Il structure, or a LNT structure. In sone
wenadidrent s, the epitope that the anti body bPoTES1007/013587

is fucose sensitive. [0011] The nonhenat opoi etic

cancer cell includes, but is not limted to, cells

from colorectal cancer and gastric cancer. [0012] In

some enbodi ments, the anti body described herein is a

nonocl onal antibody. In sone enbodi nents, the

anti body described herein is a nmurine, a human, a
lactoselstivetre @d, NRFHAI seh¢tes; ioc adiNT bioesture] do 56ine" embodirpengs, the
conopEBRERL Tt B, ANKAM BRIRIS Do Perern, woon
[0011] of ﬂ“henm&rdnmmpmgm exricer oeﬁhmehxdeaglblut isrred Uigeised thecells from

cer cells, and/or inhibits growh or

colorecn l{rrbere of C%ﬂ
ﬁ?é???éfﬁgﬂg §F KWL cancer cell. For exanpl e, the
[0012] r edLicédnaembBodialents) teanibody desvrided herifs acmbhoabmﬁahnbody In

t.he ence the antibqdy .is by af |eas
some ea’g’adtm%g% SHRARoGisse eTeipds 2 AEIE, abug %ﬁ%my@@sd ora

chunmﬁh@ﬂnm6§@6 about 75% or greater as conpared to cel
nber or cell growth in_the absence of the antibody

[0013) oomom%ergbﬁa@n&% therantibedy flaseribad hewsiry upes Bindiegio the epitope

expres$edldl the CEIE AFPARRT tRe ﬁ&ﬂ{eﬁ{a@%dl&ﬁ caBRér QM rédfhcéthe number of
extracel lul ar domai n of the CD43 and CEA’expressed b

y
cancer pefs, Apd(Re i pagrewtior prafidantiorepf the caprer el Fhreexample, the
reductlﬁﬁ’m Qélmlrhﬂé} (ﬁ-ﬁ 'ﬂhgﬁﬁ) &Qeﬂ%@éwﬁl l:?lttfléj g;eléét?ce%é( fngt%)odly is by at least

physi cal and chem cal characteristicts equiva

any of abputd Py @b@utélor’/arabeut BPet atique g0V ebout S0%6,mbPrbé I Yoeat@ut 75%, or
I crib her. i

greater's o3R8 ggql Rl of & ogggyﬂg ﬂg%e%g&m A ihd ity

[0014] s quIesunme ahbdliniEnts; Rre(mﬂtllbedfl‘demlbedﬁ hedin mcn”gmu& ®¢ortfbmmation

oo AP BRSO o e
cancer aelb ewhyrehhﬂhb RoMforimatibe epﬁ@dﬁﬁeﬁﬁﬂ@ﬁ B@h{flﬁre:]}{h@gﬁgg@?}%@mal and
uence Q a llg

°hem109§?1raa %"%n@@ F%‘HV@G%C%P tg? ﬁ‘g%tnr@ famiﬁ%bza&ﬂwpéléadg new-Byo-lle-C-.

In som@EbeElmeNQ Zhe 4ibodly fdl@bd’iﬂ)eﬂ%ef‘éiﬁ bRfs 4O RPoBRFEM cMprising the
cel| surface of the nonhematopoietic cancer ?

amino f%g BequeRee Qobre TerbaulIftn @S thehderarangeffpe @@&)mep%%
[0015] her gi %n?@éfﬁ@&ﬁﬁaeﬂkst theahtidBEY BOLYibed ABRI éérﬂﬂet@s RARN antibody
chain variable region conprising the amno acid
comprigiaggdisasy éhausw iplpe rogipn comptisiag |th@m1w¢1 segaeneefeSEQ ID
r
NO:1, &R0 , BB H \;agilaﬁga e ﬁ%aayr@plsﬁfgpe e%rﬁgisig 968 s8lyerlctof BEQ ID
NO:2, Eﬂy bingieg tof the ypitpjspresent opdhecélbsurtase of theomirhemja@pbidtic cancer
In some enbodi nents, the antibody described herein
conpetes with an antibody conprising a heavy chain
[0016] v ar Inpdvinee mlgd»d’imeutmﬁrei mtlbgdy Hescaibed ber@ini chrapaerewith aafantibody
chai.n rlab e r

comprlgn% hegv%l\l%e{lﬁ é’a%%?lﬁ 56%&1 80@88518% %?“"géﬁ“f %iq%gnce of SEQ ID

NO:3, and a light cham variable region comprising the amino acid sequence of SEQ ID

cell.

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 WD 2007/ 146172 PCT/ US2007/ 013587 NO 6, for binding
to the epitope expressed on the cell surface of the
wmeohanaropoi eti ¢ cancer cell. [0018] | n sonePCT/US2007/013587
enbodi nents, the anti body conprises a heavy chain
variable region conprising three CDRs fromthe am no
acid sequence of SEQID NO 1, and a |ight chain
vari abl e region conprising three CDRs fromthe am no
aci d sequence of SEQ ID NO 2. In sone enbodi nents,
the antibody conprises a heavy chain variable region
NO:6, fosppnding tagthe kpitopawinscssed dn seerthivefage o6t obhi@atopoietic cancer
and a light chain variable region conprising the
am no acid sequence of SEQ ID NO 2. [0019] In sone
[0018] enbbl:ﬁqm@mbodimn‘anthewﬁ}wd}o APMPYESS %hda&&vzhaiuhahable region

cornpnyﬁé él%s Lg’ﬁfelﬁsgféromfﬂlgé%p I Sﬁ\xéggtuhergﬁe ogggéglﬁ ﬁ@n d aniii&& chain

variable mgmbbmnpmgng thre® G:[IDRssfrmg thé aeendCh¥RS séquentd bESEQi IDONO:2. In

ce DNO4. In odi nent s,
some efpfiunit i Sushogy comerisor e Aeay VRl P SISt Gigising the
amino Mdfﬁdiqtféhwof @EQ IBTNOOL, @i ch 1521 CBAIE & afihbISEEY bR cDipdising the
in variable region conprising the

amm"%ﬁ%‘?ﬁ%ﬂ“&& %%%E@elpc@ 4 SEQ I D N 4. [0020] In some

[0019] embRtHoMRNEBbodiRRNANHRRHY 0 &P B HES a%é&@?\éﬁalﬁ%hﬁble region
vari abl e region conprising three CDRs fromthe am no

comprisjpg threg %@omthgmmquq@sgque@ﬁ@ OB SEQR NEX%i and a light chain

variable ?églé\pl:&nﬁﬁghg 'fhr@@@PfRssfr&ﬂ thd En%?no%cﬁ sécg%gbé QFSEQ] I#PNO:4. In
acid sequence of SEQ ID NO 6. In sone odi nment’s,

some empedigpenty dlagantthedy |cge‘s>rlaem heayyathaimvarinbletsginr egipising the

anino SSEEARh 0 S0 1900 id IAQUERI P SEQLR i e

amino znid seusoceloSSEQdPASOuH. SEQ ID NGO 6. [0021] In sone

00201 BR800 BBt B LS AR Mt eaion

compnmhg tlage mDRs:frdethq aﬁxﬁlﬁfa@ﬂ s&ﬁ@nb@of\SEQ IDBEN®: 8, dnldgiight chain

hai. n varlabléyre ' ising the amno a

variablg Fgioh COmpHSIRE GHR ST Ack SeHIEPCs R ER D NQ:6. In

some eﬁib@&iﬁhlikintsk Aeattitody fébﬁl‘plri@%a Béﬂv&ﬂﬂm@iﬂ d&ﬁbf@ﬂ%@fdn&idﬁ%ﬁsmg the
chai n_and/.or | ight chain, or a fragment of th

amino ghig i SRt SERUBIN Qe G a gk Chap SATAbIN Tagie comprising the

amino @Y fRACPHOH YPQADI NEse derived from any of the
antj bodi es described herein, wherein the polypeptides

[0021] 5 p b someaghodimsnts; eamabedy isgplauprnizsiatibedy Comprising a heavy
chain vEXRSIE 3886 E’é(m?rlslﬂg RRCARERRRIEL eﬁ%’ﬁg ?%lNObiutan&i 9 light chain

not speC|f|ca to a CD43 expresse
variabl¢ @mmr@pmngusheaa@m lagid seghenceanf SEQ éDd\HMbI e of

[0022] ' nd#ﬁcé:#&%e? Qg[]%c? %hépx%geﬁtqﬁv%%%g 1895‘)}%&8&39 1d%§é Pﬁ?rg[)rising a heavy

ter expres
chain agdfof Hglt abfit, heaﬁmgiwnaoﬁ@mlaatlbcdy deseabed hakln. i The ingention also

provide, %%gfp%gngés cfe¥tv%£1 Ol al(l:yo Qf &1% hgodlgg gescgggc? Eerem w%erem the

polypeptides specifically bind to the epitope on CD43 and CEA expressed by a

cell.

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 nonhematopoietic

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



5 WD 2007/ 146172 PCT/ US2007/ 013587 [0023] In anot her
aspect, the present invention provides polynucl eoti des
wepwadid1gz any of the anti bodi es or pol ypepti deGT/US2007/013587

descri bed herein. The invention also provides vectors

(such as expression vectors) conprising any of the

pol ynucl eoti des described herein. The invention also

provi des host cells conprising any of the

pol ynucl eoti des or vectors described herein. [0024]

In anot her aspect, the present invention provides a
[0023]c oni{mgmqthWSpmtpﬂlﬁ Prergnbimy etion plméld&ﬁ polyodclestidgs encoding any of
the ant %ld}/e%eo?tp%@%%g@&%?&e‘s?xﬁ&eﬁqr&hg Tthle ré\ge%gog'a?so rﬁ(”’89ﬁ'te£*$£‘ctt§rs (such as
expressige Nectofs) compe siagiaog |01fmlmst pqumhéemgbn tescsibad hhmim pTEhut invention

aiso o bt At e TR S AL 5 R poliiRlcolitib o Vst 8ffiped herein.
[0024]ageir ancthex alspbsftl thé&pr@sent ﬁwzlyuiEBSproﬁ/idd:@ aeﬁﬁﬁj@%mon comprising any of

ecul es, and 0025 nt.ion a
the angJR00e i SOl R AR T BB ST (BRSPS apfibodies or
the pol@fyé}ﬁiﬂeb m 1nﬂ{eduafan<a§exaﬂ Vin @bmt Rentdihéms, the a@ént is a therapeutic
é g des descri bed herein,  or pol nucleotldes
agent (&g-d @ 1ﬁ@°tf‘f?e’n8‘r‘?'¥‘f’*% Sfatexigs, aﬁél“PB‘é‘B eB"é?““%t Agengs). In some
embodﬂhé‘ﬁtﬁﬁ@ H%érﬁfi‘é £Yab€P§e9%t &ythes; aﬂﬁéx%oenl fhoklURs, and biotin).
odlnen he an odi és or the pol ypeptldes are
[0025]| i nldg lrvsngiop plsoapevidrea abumaceytical spEPoTHER APIBHEiag an effective
amount BEafyPORRAS 'athcEHxésSoxf %@ {488 ad RFibad ARl bf BB!gﬂﬁcl@b!ndes
I ntrdperitoneal, ous subcut anedus
encodipg thesantibodies or pﬁ]y@eptndﬁSSm@mnhmeﬁutiqailmccﬁptable carrier. In some
1.Qi AWerE V
embodzrgg%:tlg, ntgl% gﬁ&ﬂi’ ! %HBF ngrg?ﬁ ne's s?lgyrrg&g tb t]h@r %&E@J %&19 "n some
embodci:mmps,sthe icompnayon mfwrmsb.terd)foe adimanstmtmnab}t nnlm;ienasn@ﬂ
the inventiaon e ant i bod of the | tian

1ntrave61rc]nés gubcut 08?’haélrd 13 ramuscular é?l)ég I;]?nsba%d 8 LF orrmgtolg g(r;lmlmstratlon
such agofal, madusel; vﬂgﬁhilﬁtxonﬁ GOBMhguatlyaetot her aspect, the

present inv vi des net hods for generating an
0026131 35 St BERy R peBorEeT PR 4o for8F ks srhuf Rgubodies of
the invehiién)lor Bge anﬂ’l&ﬁdy ¢fahé iBlenio® 9&ihyonet dtan@efothrdati-cancer antibodies
conditions t hat al 'ow production of the antibody or

°r°ﬂ“§@P9ﬁ@B?¥&€CHQMereln the host cell conprises an
[0027]e>< p r_h@ asothéyr a/s?eétometﬂa@éeneﬁﬁeﬁk@& hWvidel nARG AR e Yeriratid}an

pepti d sonme enbodi nent's, the nethod further
antlboeboﬁm pgléfﬁemme. depenked eaciaonmsEnEsulupas @d}oyb@ék PrgEogeny
thereof %ﬂ:oﬁ&ih%ﬁ?&lkﬁ? B?&fucn&lﬂ &f iH%‘éﬁﬂBb@}nbo | es rle, wherein the

hods of generating any of the ant escr i bed
host cqilecroempnssy apRppIessiomyceorthat eneodes fosithmandibedy iod ke polypeptide In

some m% ttjﬂg n%ﬁécpﬂ?%ef (\é\ﬂt)ﬁ r@ﬂe‘ gg C @%tﬁ;ogbr%r thehpolypeptlde

expresse as a sin ai n
[0028] i gl angthersaspbeathe mmtmnaxrewdxqomeémésl of genergingg any of the

antibo¥i§§ gé\?sé:%ilb%gh&eﬁx/uﬁo}; QSP s‘fxf | J)ne c%hxggxgeﬁ{(%l%%{f%og@\é?gnc@ﬁing the antibody
(whlc}pohy pe p&ﬁadﬂsly(ﬁXprcrsscﬁi &s4 smgﬁﬂwjt ot heaanycdhlaﬁf, oabpihct light and a
resent entio n

heavy LR PSR EPossi HORARHIGh) S HPeLe i soRarly Flfowd oy
recove€ing afd/or (iYldting tBe hhtirlywt doleptitits sfihfedss®, conpri sing

[0029] In another aspect, the present invention provides methods for inducing apoptosis

in a nonhematopoietic cancer cell expressing the epitope on the cell surface, comprising



6 WO 2007/146172 PCT/US2007/013587 contacting the
cancer cell wth an antibody or a pol ypeptide
waleacnidierl herein. In sone enbodi ments, the cPOT/®82007/013587
cell is in an individual. [0030] In another aspect,
the present invention provides nethods for treating
nonhemat opoi eti ¢ cancer in an individual conprising
adm nistering to the individual an effective anount
of a conposition conprising an anti body or a
pol ypepti de descri bed herein, wherein the antibody or
contacting jheegnicerecel)i with aw attiteodyaoreepolypdptide idgsdrtved herein. In some
L Ndi Vi nts, the cancer is
cuibod B, HY Bpnect Sl BB nBHRRELEET * o1 "F g "cancer
[0030][ Oosﬂ]andxmexaampbd:teﬁxeq:smnt mvbhﬁ:orppmﬁim mdtheds fop freating

rovid s met hods fo atln nonhenat o 0|et
nonheRaRbniefi shttel dhen SElPE; Sy minine LR D findividual an
effectivé ainvliplier a @iﬁnpo%f’fﬁiﬂﬁon(iﬁnsﬁhﬁg anantidy @ pﬁ)lﬂﬁipﬁﬂ@ Aedci®ed herein,
descri bed. herej ampunt offégother anti -

Whereig fig aptibpsifir p Rep Bl Do aba FBGEy N Ip e indpidupt. In some

emboddnBAlS, the chi®r ¢2dieec@E Paficiebtid, Mastritdb Vit 3hncerand
wher eby t he anti body or the olype tide and the

[0031]5 ¢ In ahether aspgentheitiesssh }qyﬁetwrbnr%m@ r@@éhodesf@é @P@WE&
nonhexhﬁf%?b%@ tcafder %‘Hﬁ’ ﬁ{dxhﬂuﬁlrb%rﬂ stérﬂ‘%%g] E1d1v1dual an
I n V e nt i on I ovi

her ascg,ect he pr esent
g)r

amounf gf an patihq arnﬂhwatig gescsibed hem@lduan amrpuing of giater anti-
I [
cancer GERE il B D08 0Y p BB AR 8 LRRFLHRG she individual,
and Whemcb}a@mantlbotbr orthe lphbfpapndebmtythe mnti#uancepcdgymeptqodﬁmt:non provide
[ for ire t.i.ng the cancer. [0033] In
eﬁkcthﬁ? ernésgé cer¥1 dgsgﬁ “invention provides nethods
[0032]f or Inl an@thelr apgect| thedjree@nomvagu@{ px&vmm Ikt ddbopeitidEi C
cer,. identif i.ndivi dual

1 Ng,. |
nonherAAREiete SBT-G? Eh HELHAGH! <CObHS LT Bbods or et msplifdeseribed
heremp fmgsfeasiﬁd 8y Ofrtter DOMPHSRINGRALIERINSTof AdiERIisteriMbeiadtiBedy or the

e W th an antibody or a pol ypeptide
Polypeaaa% @@dnﬁgﬁ?}@r Leatinethe@PeRy- presence or absence,
[0033]07 [@usbthed aslpbadthe rédeat ARELIRAEYro el fﬁeet]%&syfee Rétestend &

a cell in the sanmple. The  presence of binding between
diagnogipg of; mn%&sva@ﬁale&%émen identifyingindividya) hpviag@nonhgmatopoietic

5L EAMRIE or ARMitGARE Bl
cancerl ndlrw dual Oﬁaw ng c%nc%%ﬁawn@ghgamtgcam& comprising

contach s31BRIgyVidear prtiwdyiee eaiolypeptide descnibad hargjn;fanddetecting presence
or abséi'lgg'pchJ Ig o"i‘[b\gtJ &Ife aﬁﬁgg b%e?%@éeﬁﬁ?%to % I:elpinr}gb ggnf:l% The

a contro 003 n ano er a resen
presen¢qoEbiniling hetwedndtbs akiibadyf and a:le;tlbmtthn gampledndngmtos thag the sample
I QRO C | M
muay oS TARCE ARt Bl AR Glaual B LB B it an
antlboctmdesbnbemgerpm gl’maemndsﬁqaycfnhberaiommtset b Gtepafeomparing the level
£bi ‘ﬁ ng glrc an anti body or a polypeptide described
O DINRE 1 H°°UhY r eagents for detecting binding of the

[0034]ant @b aﬁk)the;r aspl, thp Pryeapinvettidrop@videk kits forddeseutibl®r diagnosing

of nonhematopoietic cancer, identifying individual having 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.



7 WD 2007/ 146172 PCT/ US2007/ 013587 BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0035] Figure 1 shows the results of
wo dentikdirzat i on of the target protein of 5F |.PEr/USBION13587
in the eluate of 5F1 i mmunoaffinity colum from COLO
205 lysate (lanes 1 and 3) or COLO 320 lysate (Ilanes
2 and 4) was i mmunoblotted with a commercial anti-Cb43
anti body AF2038 (lanes 1 and 2) or antibody 5F1
(lanes 3 and 4). [0036] Figure 2A shows the results of

flow cytonetric analysis of antibody 5F1 binding to
t hr ee canc &RIEd PES TN QR TEEE ;BQQMNG& s (COLO

[0035] [205F Py uh&@&h@%%ﬁénﬁrfggﬁkﬁ%fthg ?%r?et\(,é}]g TNoTd %Fl Protein in

Figure 2B shows e
the elugie gf $E1 imprungafifingiy ®pliem fioimGORY 2%lmauerfwnes 1 and 3) or COLO

320 1ys§f%C{Pa&1E§k/§ghg§ %&as?nﬁﬁﬁ%ﬁ@rted {H@{:ox 5'@55 OaF‘?:gﬁ:QﬁQ Aiibady

AF203§ gies1DA)d 2)1mramibodpl561 €lahed 3 amdl Uy (CCD841- CoN),
00301 25 A T BRSSP T35 Pmang

to three] AN3E] ceHI lgiesﬁc&ombfa\l\ﬁamﬁéblar(ﬁoﬂmeos a8fl DIUS!19,06@'BStric cancer
cdlaﬂ¢ﬂb@ﬁg cytoplasm of COLO 205 cells after incubation
presence of antibody 5F1 or 9E10 (an anti-nyc

[0037] ant Figoey2B shdws Getesdls oFEIVHER bRt an%ﬂymmﬁ%ﬁﬂp 9F $ binding

osonkfE S VB el g <Al
i flﬂaeﬁm Gefis %Mcﬁfl a8, n%hnélzédi&ebﬁl HéIIsr(]@(flﬁ’M 17é

Figure 5 shows the results of gr owt
acuvateﬁ*e"%bﬂ? %}es\ﬂmlvfteéisf@éﬁve&ﬂam)e er aormal periphesakbloed trmnonuclear
1 205 and normal colorectal cell |ine CCD841-CoN,
cells (P A . :
were either untreated, or incubated with 9E10, 5F1
[0038] ( r eFigrrectishaysmeamaBEhiRnt pf narle@obis au ittbecyt¢rl@std pf COLO 205

cells afiéé% gt? nsﬂl% E S osf‘émh%?%y SMTEr EE% gwnlg%ﬁ? %g%}%%%ﬁ or

var I ous
control Hediyg, f0126 M,,aﬁd48&puf§2 64 ug/m), 9E10 (64 ug/m) or

00392, P ot BRI P SR I SHLEHS T sy

after indutlafidn S Jntibod GFANIKID, Or aide i MRFssfor 72 H€ D mi ce.

ooan A0 SEL B 200, 8001 ek o SO Pl por

carcinousell9COL@A05 @Ad ehaﬁﬁal%l&ectﬁl, ceil, liddcCbB41 1N, aRéte Lither
shows in vivo effects (on tunor si ze)

untreatdghy OF Hr By VG MBrON] U, HEE KBRRAER to 2 S ISR L\ Buo o e
[0041] COEGER% SHHWY the rdsuRCHPMTE Stainthg bEFOIRS 204 Eélﬁsvﬁﬂa? ExﬁJu}Satlon

injected every other day with four doses of
with vagigiasccoeeniratineot Hdc@ 244 S 164 3%64@g/ml), 9E10 (64 ug/ml) or 0.5%

azide.

D.—

[0042] Figure 7 shows in vivo effects (on tumor size) of antibody 5F1 (also referred to as
"m133-5F1") on human COLO 205 tumors in SCID mice. Antibody 5F1 (at 500
ug/injection), or control antibody 9E10 (at 500 pg/injection), or PBS (untreated) was injected
ondays 0, 3, 5,7, 10, 12, 14, and 17.

[0043] Figure 8 shows in vivo effects (on tumor size) of antibody 5F1 with chemical
dru_gs 5FU/LV on human COLO 205 tumors in SCID mice. SFU/LV was intravenously
injected every other day with four doses of 25 mg/kg a week after the inoculation of COLO



8 WD 2007/ 146172 PCT/ US2007/ 013587 205 cells.
Anti body 5F1 was intra-peritoneally injected at O,
wo205/1myfkg, 12.5 ng/ kg, and 25 ny/ kg tw ce wWeeRU§200D013587
3 weeks post 7 days of tunor inplant. [0044] Figure 9A
shows flow cytonetry results of chineric anti body 5F1
binding to COLO 205 cell. Figures 9B shows percentage
of annexin V and Pl positive cells after incubation
of COLO 205 cells with control medium (untreated),
sodi um azi de (0.5%, nouse antibody 5F1 (nbFl, 2-32
205 celipy/ AhtjhodyrSEdhvaseintre-penitorizally igedateq eolk| 6.22ugkgy /1315 mg/kg, and 25

ez NOE ool B 8 R BT, BbE LT i) 20 or

[0044] i ncBigaté 94 showh floar ¢yvornetay résntisl bﬁshlnﬁﬂc@nﬁBSd)aﬁEI binding to

coro Y3k L pig b ey AR Sk P B R e

incubatel bECORCE20edlsstith mdrwm&lm(mﬁed)ﬁéodﬁmmml (058%), mouse

antibody S RS BT u. ok Pt b BEaE A RS B 11
[0045)] ShORE LN 8O i stﬁhﬁ%ﬁoﬂ@OLm{dﬁﬂCIM’V&féll@% a(;fo&ifaEA)cen

expressed on COLO 205 cells, hut doges not reco

death afﬁcm&ué%mne\ggb yardpuscangibedies) COLQ R0Fppd N_CIIN%W WFre
incubatel tRERS R Wi L A DIEMRROSTBY, HS?@EE@QERQI{)I bo ug/ml).

were | nmunopreci pitated wth anti -

Cells Wenptheo starachV It X PRl G or GambiniedrAmIexBEY. &/REBHn Staining

aper was i ncubated
Percen‘t\?ﬁg ﬁ" aéﬁ(:? @ é;?cﬁﬁ&&‘f’s gh%s“@%ngg‘?%ﬁg‘g@‘gg- 20, or CEA/ Ab-3

[0046] as Fimire i1 e@bws tharng il dindsRp r@@lrrllbinaygéma@ncﬁE@@(?EA) expressed
on CO]S8| iO% AP rb%g&ggngt r?%é%qgéEﬁ%st%n (CéS grc El Incﬁéure

expr eéssiiv NTUNopPr eci p
11A, cell tysam of COB()@O& axpxbsxig!g Nag-tagpad ﬂnumaacﬁliyi\tw,ﬁm cttnmunOprempltated

with are Pl RS B e S rialed B e e i SR ST FROE fd then

transfefrbdf thG)pap@EN\IEtpa’.}:eﬁWas trduubaiaé dvxth IDRE M2 omisB1,121-41, 138-10,

or CEA/NR S at Biticslid dpiprad 1B, ALRRIE SR bes 7 dety %&?ﬁ%ﬂag—tagg@d

humanrdflf;&)@:g) @%ﬂfrﬁ@EAde)Qﬂesg@‘dOSEﬂ ¢eils (Hwére Gmintunbpfscipitated with anti-
sol ubl.e CD43 expressed by COLO 205 cells purified wt

th
Flag arfibedy M2. Amoagionresiitatedprotsiy wereriyn ogro P8 Asakigng then transferred

to NC %5 RSN pSAr Was NMeuBaRE witPili-Fikg NS, ﬂ%@P?roﬁ’@EAm&?:ed'srindlcated
l'otted With anti bodg nbFl, 51-14 or 138-

[0047]Ff g fijgura bBshowes thal sk é%n%tomlewl@ﬁ GhTA3) epressed on
COLOWOsRenh Ft doed Hidtdad éD4§f é@isef?' .| | Figure 124,

were run on SDS- PA trans rre to NC paper,
solublet GP4BiExprepted bMa@OIAé)sl(éSr Wlblp@nﬁ@d witlt proggin iA Septgrose beads were

T A N T
antibodj,e:péﬁ@l,efhlt—l@ by t38-16piln Bizswre 1 BRIy patesst@OPY7 Glls@radfected with

e eat ed Wt :
neDa ReriistRe i SRl Rlalirtdag palt P dh BSOS PaRe: e flpegered o
NC paparnaenthSBE: Piytdr wai estbgiblotted with ant1—CD43 (MEMS59) (left panel) or
m5F1 (right panel).

[0048] Figure 13 shows that m5F1 antibody recognizes a fucose dependent glyco-
epitope. rhCEA expressed by COLO 205 cells were treated with 0, 0.01, 0.03, 0.1 mU of a-
1—(2,3,4)-Fucosidase. After treatment, proteins were run on SDS-PAGE, and then
Coomassie blue stained (right panel) or Western blotted with m5F1 antibody.



Coonassi e blue stained (right panel) or Wstern
blotted with nbF 1 anti body. 9 WO 2007/ 146172
wEOn/WEA0n7/ 013587 [ 00491 Figure 14 shows t hePCT/US2007/013587
structure of Lew s-lactose (Lea-Iactose),
Lewi sb-1actose (Leb- |actose), Lew s"-1lactose
(Le'-lactose), lactose, Lew' (Ley), Sialyl-Lew s"
(Sialyl-Le"), Lewis' (Lea), Lacto-Ntetraose (LNT),
and Lect o-N-di fucohexaose Il (LNDFH I'1). [0050] Figure
15 shows the results of binding inhibition assays
[0049] addriggre 1B s}@mathe hlamotdms)ft]’_@vasﬁod}aeuose Ge1actd8h- Il@ms'atvcd:tose (Le’-

actose)y L] W el sctpes T it (P 0s HEMTA Gakted.

Lewis® (Tef*}) I-actoe Nogeaosel @NT); it Lece-N-difutaexhosesid (hNBIFHLIIM)

added .into, di ffere IIs ontalnln 5 COLO
[0050] 50 ighid £ SHodys By of Hedmedr g TP o o5
ohgosa&élﬁﬁdé@’so &hlﬁlele m@F 175481} 0,.Qind'Hl -4EBInldb£gJUo€(§OB@ muelnel
|ng of the antibodies to cells wer

Ohgosaﬁela%rtﬁeé LI RH Mh@ﬁ%ﬁ@a#% éayase L%?Qﬂ:ﬁcﬁtj‘e’ Le(b) lactose,
Le(a)- 1a&$yebblt 1.60);R¥4ch Ber QIM}J%&CH&@& e iffeenewells &H&éxhﬁ@&st

own as ercentage of inhibition determ

by
COLO 20% p@@e@ Eolicovorby,thpddiionpfithawibgdies (1 BEHR) 3 1, ot BSF1) or no
antibodids &b %&pb&ﬁm thé%ﬁlﬁ@dg! to '?,%L I40isQR s L&P%fde s%?ed by flow
0 I a

antib 'S anm | nmuno ecule ca
cytomeyp@oal‘ysxs Rindiing gnhibitign btyathg ehgossagdmmles @rmpb ehijbpdytis shown as

percentg%. %(fgi%ﬁlb?@&ﬁ 9&errﬁfn8& gy fﬂ%s}égﬁ&t ﬂlgeﬁ't v?&ei? it} the Iﬁ%g*gl 0 the

one gen- recognition si ocat
vari abl e reglon of the i mmrunogl obul i n nol ecul e. As
used her 8ETATRED REFCRIPIRONS OISTHI INNIENTIONCt

. ycl onal or nonocl onal antibodies, but also
Lefinit %ggnents t hereof (such as Fab, Fab', F(ab')2, Fv),

[0051] si n@hé‘ agtieo 'dy”@SmFia)lmuxmglahuEn miodscatsf qapabhsjf@peqziﬁgbiaim toa

n ot he i fi
target, SSHR S R0 ol AL B, Bl S e P} 16851 ome
antigenQecgumit@ssia) lcmatadgﬁ the exriaiphe teigiom o the imArunaglobblidyholecule. As
i ncl udes an anti body, of. any class, such as
used hesfit Wity Ssoias bt RElvaBet POl GoPA e Tas apilisgies, bu
also fragfifenf¥ahéreof(Byichas Fals, Hadl, Fehiys Fviepané chdn ‘QScEd’)emutants thereof,
ant i body am_no aci d sequence of the consdgg ‘i‘ dofnal
fusion pretqiRsCORRRIING AAPRZDOY RAGHORYIZHE GPY REhed 7P spgggfion of the
immunb@loBiifid ﬁ{&é&l&dh@@&ﬁﬁpnsemﬁ raﬁu n‘i‘ref:b StiGRRE. Ah%%ﬁﬁéd}ofncludes
I munogl obul i ns: g g}ﬂ and | gM
an antibadycotmy bios; b as ). 1 Pl SHRoPIRAEROD), and the antibody

needndt R OARG PRI RS, Dephing oh B sy eglbd Pihpoe of e

constang dpmgp@fu@s heavy lebaidis.f 1ﬁgnmqg1@b@glg @8n be assigned to different classes.

thce TESALSEL BP0 G5 S P, G841 REE Wiy s svr

of theseamdytbhrfeﬂhdi dieidsd mtalsubxdm‘sbg(isdyp@mse of Ig( T, fIgGénIgG3 IgG4,
IgAl a%cé]fq% dTRe lf'xez}vlq/-c%%%l ol%lutanp doRh ?).S tf)l\zla.et!con]estﬁot ‘to [t.}g)eogll’_> dﬁ:eg%lasses of

presen Invention I's
1mmun6giobﬁl¢ﬂxsmi‘e chilapalphd,idelta, epsilon, gamma, and mu, respectlvely The subunit

structures and three-dimensional configurations of different classes of immunoglobulins are
well known.

[0052] The antibody of the present invention is further intended to include bispecific,
multispecific, single-chain, and chimeric and humanized molecules having affinity for a

polypeptide conferred by at least one CDR region of the antibody. Antibodies of the present

10



mul tispecific, single-chain, and chineric and
humani zed nol ecul es having affinity for a polypeptide
wa@oo7asgierl by at | east one CDR region of the aptCT/b8zg7/013587

Anti bodi es of the present 10 WO 2007/ 146172

PCT/ US2007/ 013587 invention also include single

domai n anti bodi es which are either the variable domain

of an antibody heavy chain or the variable domai n of

an anti body light chain. Holt et al., Trends

Bi ot echpo| . 84- 490, 2003. Methods, of making domain
inventiogalsipglude Ht%ﬁo @?wga“éﬁbpﬁ@ﬁ whigh arg githetihg vaakle dogyein of an

antlbod? ﬁea”?kfjl é‘ﬁi}{j?ﬁr he Fh¥iasIB Aotha® of Qﬁmwougbigﬁt Ql%ﬁ' Pro®fet @D, Trends
ght chain contai ning three of the six

Biotechngh aww@caqm i h@etémfen@mﬁpmyxwmmen icpppprising either the
t
variabld &Qﬁeﬁﬂ%g bh g‘FHJer rvr'y]' Qﬁgiﬁ oretll'if/b%ia%& dorna noI J}H?bg%hght chain,

contmn@@ghregdﬁlhe $ig msﬁlyalksome:mg1mmplnmehmmx) détorminlng regions from an
antibod§ Uk 2R nobel iR e b ge,arngt 'ﬁ?;yngg&?%g ?r% Wbl chnol, 74:2717-

nngeneous anti b
302, 206nht i bodi es conprising the populatlon are identical

[0053] ex;&%ltéseg?{gg%ﬁfsr{ll%ll 21l Miehoats OGENTAIR Y IR R o PRBstal bty

homoges’mﬁblhsfmﬁibealeal Ee. 0B Qﬁcﬁbidﬁal’hxﬂibb&hes I&Gﬁiphlsihg thepogulation are

i rect ai pst a antigenic_ site.
identicaf o R b fwiﬂag;swt%wrbﬁﬁﬁt RAY PpgEgFent in minor
amount® Mb@b@foh@ﬂﬁmtl%ie@ féré gfeﬂiei‘eﬂiyl Bighl ?%EMQ@ Bihd 8Ir8&tkd against a single
antibodi es directed against different.determ nants

antigeniceifet SPERFMIECR comtsARdp BRkclond aliheglyipseRrptiansewhich typically

include AURrBE anibD HRS dfreblRY %gﬂhwffel%ﬁt ah8mAmbh ?ébltoyé% each
modi fi er "nonoclonal ™ indicates the character of the

monoclapgl apibgdiais dieicied agbingt melggierdstarminam onadhe artigop. The modifier

"monocmgiﬁ@ﬁ:gﬂﬁ tROD ALk O8F RE mgtmddpgag tfhe @rﬁgnis& f{&g% 3 %llﬂi)sga%tially

construed as requiring product e anti
homogemnguyponulatidnayf amtibbdigs, afdrs e«tan'mewonsthe:dmme@midng fproduction of

the antlg‘@cy Wgnfngarhgu bem%ﬁ'g)% IPQ)r e%gl%ﬁ{?grﬁxl%g'gono %a% 8,1at1!$<.?r sﬁe tg be used in

accordadesmthhhdprebyntl(ﬂ%rﬂbnfmw B4 inatle bn thellgvtividobvad mehod first described

56: 4 ar ma b econbi, nant hods
by Konfep i WBisydi 1T HopfE L6 495, 67 PR3 b fragdech oissOmpifgat DNA
methodSBihcdseiRadritdt in 0 i P&t. Nay4,8168670The slsxhﬂknﬁllaf f12iBoalRGRay also
be 1solaﬁyg(%| oL Ié)?l;%eg Egreai‘lg; ggneggtlgg %SIhgt%@ﬁE {eggﬁg\g gqg{ Irl?l}es(gclafferty et
al., 1999@&&@34&@@545]54%%&% Rerein, “chimeric antibody"”

fers to an antlbody havuﬁgﬁa varlable regi on or
[0054] par4s wed\hgreingm cchimgiie Antibasty” sefers 9rancntibpdy hayige g variable

region &%ﬁt(ﬁ'%rlﬁﬁﬁ' r@é’iofl 'R 8 FRRGPBdes AMEE b&%tarﬁ‘?eélaﬁ #%kn a second

chineric anti bod y corrprlses two CO_pI es of a chineric
SPGCIeS 1 Agrintasheimeninantibedy ewspprises Hivo gopies nﬁmchlm@m/lygh:cwamn and two

copes BRSO IR ki e

(Cablllmml (32882 PBo@ N7l Adad| iy @Sl 813273 1BBB Harlow and Lane (1988),
aniso i IRy BB 0T oA PR BB "B RERES e

chimerit h&nhcahd:saﬂlewarre@lem&gmﬁa didokh liglgthinddiedvy elmaiys clivdidsshe variable

he, vari b
regions o mf antcbodties denved om one species of mammals, while the constant portions are

homologous to the sequences in antibodies derived from another. One clear advantage to

such chimeric forms is that, for example, the variable regions can conveniently be derived
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regi ons of antibodi es derived fromone species of
mamal s, while the constant portions are honol ogous
WO e0orhés1gequences in anti bodi es derived from apOr/ligr007/013587
One cl ear advantage to such chineric fornms is that,
for exanple, the variable regions can conveniently be
derived 11 WD 2007/ 146172 PCT/ US2007/ 013587 from
presently known sources using readily avail able
hybri domas or B cells fromnon human host organi snms
in conbination with constant regions derived from for
from peesenthl knovim peurceselsing ©adiby avdilableshybpitiomaston® eedlsifedsh @on human
on. has ta r
host orgieRd i & bR SH KA BHSiaRl e B Bl S8, R Bmpfl fruman cell
prepara?tmmsl avihile thgivariableiregjoh hamthei aslvhmtage bf éask pf prepatdtionf and the

specii i 4R 63 B9 AR bt B B oEo oo s ey o el
an imni8@i18§bdnk® foth HBiImbL FEtjeGOMichethe biatBoEs ark ijected than would the
definitionis not limted to this

partjcul ar e
constapigggion fpgm ainogrhieap sogrte. HderyeyYe- Bf defiiten inaet @@“Eé fo this
pamculléil%%inE)eEd and separated and/or recovered froma

onent of its natural environnment, £0056] As used

conp
[0055)her é\rh"lsoleﬁqé a@trhqdalw gnewbich hastbeen idegtifigd epd sgpag#ipd pud/or
recovehe%i ﬁ’ém e‘?ﬁ{l (&Q,{e atdial Envirddnsgef r om cont ami nant s),

east 90 % pure, nore preferably at
[0056]| eaﬁs useé%mn é submmaﬁy@nee’ "asfeys ti mptszist WQBJ%IQ gt ksast 50% pure

(i.e., frE@ h@gﬁé&{tﬁr&%&ﬂ’s} q‘éQ}e ?feg?og{ %gfé%% ?gE&&%@ lﬁ?i%rably at least

95% pmnymxmpmférabb' at aast 98P puaemmdzro drefsrablyast lam 99Yepurki c

obul i ns
00577 PP WG Bt 8o AR s 0Bl fo.£: murine)
antibodiedeat aluSpgenﬁch:ihhﬂenitgumnhﬁ@,db\uims xmﬁmamglbbmluh e]sa)ms or fragments

thereo£ Gﬁ%}h P&ﬁﬁb aQFIE@Lgseq grf a?rﬁ%%{n Ib\llxge EI Ot?rgfglggnces g?antlbodles)

that coatHih hﬁﬂﬂr@ﬂ s8queenbel H8rivdd b a@hhithdr inth i Reg1obdii. For the most part,
anti body).  in which residues fraoma conpl

ntary. . )
humanigedantiPAtisy afediyivean ipepryogiebylmns <fe§a?lﬁ#élﬂflg§$>@ ip gifigh egidues
from a@bn[;ﬁérh%ﬁn%/ ddtéRihRe CRRACHR) VT the R pi&RACE Rp1dLaBY residues
anti body) such as nousée, rat, "or rabbi't having the

from afdaRraf@ nomelymancspepies éqlmqmapyboc%}f)@uelapmowe Ity O5 EARBIt having the
r i
des1rec¥1%}§:§:n : affﬁﬁ yf WBK ﬁgscﬁﬁ% : 58%@5! &3 ﬂuﬁ%v&fk rteé‘i%n (FR)

nog ars re ¢or respondi ng
residugsoof-the haman ésimdwneglobukiy atew@plmcéby pmemmmgm-human residues.

Furtheﬁm)l{ bﬁ%ﬂ%ﬁ %‘iﬂbﬁ?}r E)rﬁ%l %g)%s% E@s{l %hét(w? Podﬂl%ﬂg%r in the

r'ecl plen e i npor
recipieht amimniyl«lcsem ttenogerteth lﬁlD& 1o fiameiwealke dequencés, butae included to

ﬁlrther{r%gnngﬂg %)gzt Ia%n)ttﬁﬁegg gctarlfgﬁ?ﬁlj%cggn&npglenseé s&bs a?x %lrantl’body will
compridkIsubdtatiallyedlssf a0 heast ey ahy pypiedllyytwopwariatde ldaimlams in which all or
dongi I N ch.all or ntia of .t he
substafSgIR AL o 118 1o deiBtbo PhaslMbR Qorft #iphman iitmoelobulin
and alll P EUBSGh@dIL} élnof he FRedegics aseithob@of 4 hhikr)m? ammwibgldbalifiBonsensus
obul i Consensus

region ret a _hunman i nmmy
sequers?sqaitﬁ el i x%aw@ﬁngaﬁ? §t lgp¥s RRriipn of an
immmﬁ%ﬁ%dlﬁlecoﬁktahﬁééfon%r%ﬁdu@ F&f tyditally that of a human immunoglobulin.
Antibodies may have F¢ regions modified as described in WO 99/58572. Other forms of

humanized antibodies have one or more CDRs (one, two, three, four, five, six) which are
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i mmunogl obul i n constant region or domain (Fe),
typically that of a human i nmunogl obulin. Antibodies
worayhasie2 Fe regi ons nodi fied as described i n PEX/US2007/013587
99/58572. Ot her fornms of humani zed anti bodi es have
one or nore CDRs (one, two, three, four, five, siXx)
whi ch are 12 WO 2007/ 146172 PCT/ US2007/013587 altered
with respect to the origi naI anti body, which are al so
terned one or nore CDRs "derived front one or nore
CDRs fromthe original antibody. [0058] As used
altered ngthaespect toLiha @riginal padyodyneainh aap alsatteisd oreanrimoredBDRs
« e that of an
derivo R B G S R b P een made
[0058] usi Agusatyheyéing Fhumacentitgpdy’s theans aalantigodsuaiing an ammo acid

T TN ML TAENE e A T T
using agyofithegecipiqies|femmakingauntanrmtibbdiay incka im tHeclry pedisdldse:d

. .a east ane human .l i ght in oI eptide. On
herein. Ofpif et o8 Atua b oty ek B SadiGs Rimriins gt one
human hékﬁdyrb}ﬁhﬂpcklyﬁﬁftlcféeﬂ\ay leabedn mﬂiam@@ﬁ cH&S polypéplte. One such
ntlbodles can be. prodyced using varlous t echni ques

examplg i P ogi SOPLISirE MBS gAY AR TRy EHAIn polypeptides.

Human&ﬂhb@@i@y céﬁb@ﬁio@%&ﬂutﬁﬁ@%ﬁmﬁh@&ﬁu de|§ kAb¥n iWied @rt t Réne
e library T esses hunman antl bodi es (Vaughan et

embodla}eng th@bemawamb YEP Geleenth Slogyg phage WWorerys yhere Blatphage library

express€$ lrl]éjél;m aﬂt@@&hef’ M?%a%l{ayw 915;}9@%1?%{112% %?otexl?%ggééb 99 @09@14

Sheets gt 1938, BUBAS, QA 95:529-bich Heqaraborin B OMintes, 8967, 1. Mol
Biol., 22#%@1*%@1&@%1 b¥991”tJf$Q¥%189 é‘ﬁ‘?ﬁg :ﬁ@ﬂmﬁ%ﬂ%‘dk@ hQ%so be

transgenit ani’'ma
made bE WU@ummunmlbbldugbnemtmawgammnpaalsJ @k, mice in which

e NI B gl AELREEe g UEIARRCLLE o

approadh, i6 bsctibed in §. 83Kt Nosahi45,80815,646,806Y 5,869825,v6635,126;

5655y B AEL1 RO TS PEBLERST SR LTIt el sl

1rnmortﬂl@;£ingl &tuman Balygephocaeh itlge Prdduide bin BodiydayhdisactiSagimst B @arget
ed froman i le vi dual or may have been
am%enﬂ?HFE‘rﬁ i IFQFYE‘?SPP@) e rgcgvergd & om g fndiydug] or may have been

immuni¥edOEYBOR Sédtd, OQb}.%g:t an q\d@ﬁ&?@ﬁal%ﬂ%ﬁ%s aﬁ'délfhncg' Therapy, Alan
oerner et al

R. LlSS=1m77((1§ %)ngsmeaﬁgjalu 1891 P bprungb, 1475(17:86; 9§zand[tb85©§tent No.
57503;93 varl abl e regl on" of an antibody refers to the

abl e region of the antibody Iight chain or the
[0059] varfl\ aphréable rraien oof arantibady qux;s tp élawyarm regiaa oftthe antibody

light chQianf}QhQ(/aﬁen)l@ PéE?b 8f {hgr&ntlha_cgﬁh %’ ?ﬂl'?eq' (Hl% oq El%bmatlon.

heavy and |1 ght a| n eac our 1T anewor
The variably magtons(ofrde hm@mddzghbyham B@Qh ‘mel efrfontr diramepvork regions

L —
hypervarxagh tegionsn Thk @Rp noeacmchyintaye héld togdRerdn @loseiprdkitrity by the
FRs an LI @%;&rﬁ)fﬁgg fr)rg Hm%ro er}%lhgi‘n, utel%t ‘ia'he &ntngteloxfl of {L%taln%gen-

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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bi nding site of antibodies. There are at |east two
techni ques for determning CDRs: (1) an approach
whamed4qm cr 0SS- speci es sequence variability (PCPBUS2007/013587
Kabat et al. Sequences of Proteins of I|nmunol ogical
Interest, (5th ed., 1991, National Institutes of
Heal th, Bethesda MD)); and (2) an approach based on
crystal | ographi c studi es of antigen-antibody conpl exes
(Al -lazikani 13 WD 2007/ 146172 PCT/ US2007/ 013587 et
al (1997) J. Mdlec. Biol. 273:927-948)). As used
et al (151965 &iMoleR. m zrﬂzy9z7e9¢s))t A s QEES herditf, b ICIOR biayeiefdrad CDRs
proach or conbi nat i, on fo]%m_{;ioth approaches
defined [bwebgr a@prefzﬁhsq ta $IRbigAtione ZRPTOBBRSP- refers to
[0060] t h%\ eoiat Al tediGd @E’hrpatntﬁotiﬁ 2dibisROde cdriseht régici Bf @€ antibody
he constant Tegion of the anti bod hea chai n,
light chellntdlréhe ednstaat meiomotiheisntihedobeavy & ralenegitdp cgmbination.
v constGhh BRI K RN T eI %°?§%z§%ﬁch Séﬁéﬁﬁ% i ?*“éy‘g}%%‘“‘
functiormssioh laaanmimdyscélaneassmamnm aegplion dransplacmitall m@‘y ityapud
comple{ngrq‘{)lﬁgge lgt bu 19 91'0 eofé#]h r%ﬁla@iﬂgmg% %evﬁg g%t Q"hg aﬂqh@ Heid
sequenaecsmde:spen;mbndmmm @qqenms isthe rgentseofqhn esngéntirbgion will be

nst a nt _upon th Gy
aesnaG b S T b RSB B RGP i i
sequen@Teddin@€d dllotgeepueilciee ie%iizlel’}ghmttedllfdrq:taytﬁmﬂamdnbtabﬁreglons within

rel t|ve,I Ilmte fqr parti.cul onsta S
a speciqy ey ablegeEpa et cadtielfen fedfied i G BRRL EE AL firkine
polypeptﬁiel |sehiaide! The hﬁ%k&g&%@&iceﬁ@ godydl Bya &y slefjkéxﬂ:@ in the llght chain
mgtl de sequence. The |inkage sequence S CO
gene, apdl aso Egtenca R sReUICEARd 8ndi PIUgiTen thnacayy © & gehe

0061] CONRE Batd RReifl“aRtibddy éﬁﬁﬁ&é}ﬁ%eﬁnﬂecﬁated Cy@RSNIEREBarid * ADCC” refer
[ ]the heavy c%lal n éene 00611 As used herein ¥

to a cell-mediatrsinpactiqreingineh aensnerilii teaxicyelt 8l exprpss Bnepceptors (FeRs)
(e.g. nat i llef §1€J celfsOnéh 15, AL & EpH & esg&%: dizk ¥Aiehintibody on a

nonspecific cytotoxiCc cells that e e receptors
target cgfreRd pubsequentlyncauee bisiskdflthetargatcall. fé@ICIGs actnewtqfcﬂotnpleﬁule of
mterestacg.glbn%gg Q@gssflr? al ﬁ%%'&ﬁc@f&é@% 0 H %%tg L dese cﬁbe& ﬁ{l?%‘t Patent No.

cause
5,500 36@665@821|,38|7t YU sefulaaffmtoe ccall:efowfsuch aﬂseysempluclarpetlpheral blood

monon 356 SRS B0 R ol R SR 43 s PSSO RS vty o e

moleculds&ff iter&dt hesgt v ass@iséd irf wivo, Ut hinasadial imodbLskeh as that disclosed in
peri pher | o onyclear cells (PBMC) and NI A

Clynes efal, sllggﬁ\a#lg?# @&/"é}r@g éé?- ditionally, ADCC activity

[0062] of *@&npma{eac ﬂcl:p'énﬂéntl dtarbLisityMayd PEDESSefs esltherlysihy of a target in

in a animal nodel such as that discl.osed |
the pre@nye, gg cpplgment. 1@@%corpm§eptgg&)vatlgg pgtyvayHs n %tﬁg by the binding

of the ﬁrﬁoéa%ﬁdﬁ%ﬁi ofBB RBAP MmN kPdtoki (D1 Y to @ﬁﬂ)lecﬁ[&(e d. Qﬁ%htlb&iy)
ng of a target in the esence of co ment .
Complexﬁ@ “G%lr?p?f@@é?ﬂ aﬂé’@?ﬂv%@é??% S?‘HREW% agthiatioRy %8: ayspe €& as

describBd ﬂgbgﬂ?aégf%eﬁll&ﬁo et b1y SRTRARE Wetbads, PO2S ‘63‘5:'1 908N inay be

system a nolecule (e.g. an antib
performasshpl exed with a cognate antigen. To assess conpl ement

act % S d S {E 2 d
T T T
interchfuig@@bly, hemeiy th esfer to polymers of amino aCIdS of any length The polymer may
be linear or branched, it may comprise modified amino acids, and it may be interrupted by

non-amino acids. The terms also encompass an amino acid polymer that has been modified
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performed. [00631 The terns "pol ypeptide",
"ol i gopeptide", "peptide" and "protein" are used
WO pdoenediangeabl y herein to refer to pol yners oPCHIBI07/013587

acids of any length. The polyner may be |inear or

branched, it may conprise nodified amno acids, and it

may be interrupted by non-amno acids. The terns al so

enconmpass an am no acid polymer that has been nodified

14 WO 2007/ 146172 PCT/U82007/013587 naturally or by

i ntervention; for exa di sul fi de bond formation,
naturally|oy bydptesnensian; for gramp egdlsulﬁjlgéxoyﬂé'?mlon glycosylation, lipidation,
acetylat%l'p wt}%;}%é}'ghh&g uog%hggﬂ%’eé %ﬂg%t ik Eﬂﬁgﬁ 6’% such as conjugation
with a labnmxg:emponﬁms Alsmiiclisied witltinithe ddfmﬂd@f g for @narapb, polypeptides

for exanple, I tides
conil S TR RS 5 TRl i
acids, etgl)at welll asanheranodificationséinowh,inalse avel It isanddriweod that, because the

di fi.cations kno n,.the art er st.ood t hat
polyperies oL it HOSRfioH PrEEd BT Hiody, e RONG LIS GadBgbr os

mngledﬁﬁﬁfdo&lﬁs@ﬁidt&tpé%mi he pol ypepti des can occur as
e chai ns Qr aSSOC|ated chai ns..

[0064] po cdentidge’ or “auclejp acid] @s gqudnter%{@nggqggy herein, refer to
polyme&@&ﬁﬁ@i@?ﬂ%@ BF Xn}hfeh?{m and ﬁfcﬁfdet@NAp‘ﬁldSm s e nucleotldes can be
nucl eoti des of engt h i ncl ude DNA and

deoxyrippaudieetides: nlmcmﬁld% m@bﬁﬁ@ pugleetides @éba%résand/or their analogs, or
any qusJﬁ'Q@ncH&] c%]gtﬂeqﬁéo SRS 1hﬁ5j%gb'l§rat 1 k'qﬁsAcHr mﬁ%lyrﬁ@[gé@ rA

ei r anal ogs, any su hat can

polynu¢lpetidepmen conprise moahfinﬂ uekgotigys, Biudh 2y mmhqlqégql pwelpefides and their
analogsA If ﬁ?ésx&“ ﬁ{oﬁ@ilfiéat%%a s the Crg%;?édé@g sgﬁgﬂ%iﬁg¥ %Q ?x[técgﬁngF or after

assembpy eﬁmmpolsnmh fﬂmeqmnct ofnheleotiddsanay U@lrsttrmpicoll bE npainucleotide

ed qre or of . t he. pol yner.,.
composti. OB SLMS Gt o PP PHOE” R TG8 AFT By BT ZRCHY Doch as by
conjugdtivir with |a&£l$dlﬁl1_g cofipoaeme ther ﬁpﬁ@bﬁ&ﬂbdiﬁtéﬁd}ﬁk&lnﬁhﬂeﬁm example,

« o further ified after pol zatlon .as h

caps =c%‘{%fttf§3?‘i1 Bg O PHUR™S %\{%F Pﬁé“n% n?ﬁ?HEFﬂg i 1‘%? V‘B'ésm‘o‘?“abg’

internuBlegiidd fRUIMATOhNSIIALR, for ekaBiyRIM8e withGBREarged linkages (e.g.,
substitution of one or nore of the naturally occurring

methyl rpl}eﬂé@pmé.sphmSPhptaﬁstalﬁaplygsphoarmd@ﬁﬁmbé@@teéeew ) and with charged
11nkage'§‘r§8I % é:p &5}1%?%}(1%2% ??osgﬁ@ﬂbdﬁﬁﬁﬁ@s e%t% gg’tgﬁ%négtntéiimng pendant
mmethahwpm;: for exampls, pmsp(ﬂa&nn@lﬁ@@ss texiparamtibedicatsignal peptides,
r e

ply-L- lgﬂg V¥lh5 ? (}gél;kt%h‘lgfc%)g ééﬂcgfg?%gf . é ﬁ%‘ldem% té{aélmér}]{ %{g bﬁﬁ)gg %ontammg
chelatom)ﬁeg j mstals mxhoagl,vefrmtalexlmrpn,e)xq&tmeenﬁgls( efcg, those contalmng
alkylat%rszg Q?S ?yitih : O&ihné ’hj«;ﬁ1 éeﬁgg g %ﬁ{l‘ﬁl %Lr‘lg gll?lglteic Scids etc..), as well as
unmod#ixdi fotme of ﬂ&(p’oaj'rﬂmleoaﬂe(s) Fuﬂuhm‘eam}ooﬁthe ihiydpxyL gn@lups ordinarily

net al s ive neL bor,on, oxi dati

presen 55§ neRE By be R d BINAPRFIG P SPRGTET B, phSspbate

groups,\/)brbfbc’f&lcb}f st@stdrd pi@l&ﬁﬁlg(g&o@s, oﬁhﬁh&teﬁlﬁ@ Peépate Additionhal linkages to
etc.), as vvel unnodi fied for

G

addltwwrgmlﬁepe% chE)be e g toa?ﬁﬂdém% r%ﬁgﬁfl@ (gmigal OH

can be sﬁ&sipﬁafylaﬁéd oP gmmtea QithhenifBo&F & e cbﬁplﬁg Rr@fPMoieties of from
exanpl €, by phosphonate groups, cf)

1 to 20 carbon atoms. Other hydroxyls may also be envatlzed to standard protecting groups.

Polynucleotides can also contain analogous forms of ribose or deoxyribose sugars that are

generally known in the art, including, for example, 2°--O-methyl-, 2°-O-allyl, 2’-fluoro- or
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groups, protected by standard protecting groups, or
activated to prepare additional |inkages to
wa@adavtikamnal nucl eoti des, or nmay be conjugat ed POT/E8100T013587

supports. The 5 and 3 terminal OH can be

phosphoryl ated or substituted with am nes or organic
cappi ng group noieties of from1l to 20 carbon atons.

O her hydroxyls nmay al so be derivatized to standard
protecting groups. Polynucl eotides can al so contain

anal ogous fornms of ribose or deoxyribose sugars that

2’-a21darné>osg@aémay¢lyc igenanalogy, leannerid Wepisd ﬁmglerlrcmugars such as

erabinoBg 0553 TS pEpA St B RaPEe s Sh Bl Reveic
analoggaidubayicinuclessigannalogs og, asanethpihiirosodes Qe s;; mep pharsplodiester

T TOF N MR S N S TR -

includedBifiCdre Got Rtk g5 eﬁﬂﬂ)dﬁh&ﬁtb Gvhitih phss‘pmateae amgedyych as

nmethyl riboside..Ong or nore phosph i nkages

P(O)S AR G A APIED ¢ RN it QR RO IOHs B or

(“fonn@éeta@f)nﬁ{ WHRh dafik RSt 1T 8 Yi$epehdéiliyde or bwsn&it@d eptmsubsututed alkyl
limted to, enbodi nents mhereln phosphate is re

(1-20 @Wptlpp@Hmtﬁpm@ gther-Qy)dinkege.iaylp a]tkgmyl cyc(lg}lﬁlyﬂz cycloalkenyl
or aralc%yl agHah ?ini(?geg:s)(lﬁ))aﬁy Vﬁﬁ%egade CEx B4 1&5@0211 The precedmg descnptlon

formacet a eac R or I s i ndependent

appliestp gt mubsmlepuﬂesjre&rrqm@dwg@m mpbldlrm RNA andiDD@A. )
[0065] opt A(s’ 'ﬁ?&i Hergﬁln t‘ﬁc‘ﬂ(}rn gne%ﬂ P rl.(c]t Qidich id S{e (ﬁ{cﬁéhvenng, and

al ken CcycC cyc or ara
preferablyrmqag&idgnome wnyrmgﬂre(ﬁ)lod eeqmde(b)eoii idtemesit @taa hOSth?@H EXﬂIﬂples

of vect ’E:_\S 1nc(§“1(1jﬂier:1 % gesécr{olt 196% th‘pl Iv%%ﬁkﬁn%%l ngm%kﬁésc‘mon

red To erein, i nct U
vectors, §Bidmliu=, roebmid Orvigtige vectorg ENA ot RMA ryptessinh ivedtorssassociated with

apl e. of dell in nd referably expr i,Ng,. one
cationif Foqgimeingenersy DA BeRNEN Car e RS PRUpor A 4P omes, and
certain@@kiryofi¥ 38D, &sch Afpré@adepicsiid.ncl ude, but are not
limted to viral vectors, naked DNA or RNA g si on th
(00661, o Agrised Biraitin €XPTESSIGR TPTO] SHAGECK) ABEBIE MUSIGIL B7id RRgence that

directs %?éﬂ&ﬁ*?p‘iioﬁ"bf‘éerﬁfcfé'ié a@ds oG 'g@é’ssi/éﬂntdbntr@ﬁﬁdq@@h@e can be a promoter,
condensi ng agents, DNA or RNA expression_vectors

such assheQiFEtHtEESd anindycils Preoteamd an@ahangch EOR §¥grgesien control
sequenﬁ@ id (ajes& ohnﬁéd £ R WGEiCRld %%%Q&Bt@]beﬁﬁdééﬁgecf‘er ein,

n control sequence ans a nucleic acid
[0067]seqaem;ed hérgin, ah ‘fedfective dawge ppiaffastive amoyn€ afidsug, compound,

or phar%rgcguttié'? cgﬁﬁg[)&ﬁgh %]aﬁ:é}m) LGI6 BHEA heR ﬁ@iab?r desired results.
pronoter, uc e

cons U Ive or an I naucl i .
For prq:phglmtie use, dxenaﬁmehbrachsmd reﬁhles ncprdegesudts suomas eliminating or

yen ope llnke | @i
reducné% é*xsgele§senbx1% t%\? g%%/eé'r 13[3'812%@1? &g& L?g"eﬂge ﬁl%%%e,nmcludmg
b1ocherrﬁéaﬂ,dﬂtﬂoltgmixb anadyer bd{avi@'ﬁf gmhpmms afithendieasé, itk ecgmplications and
. c ound har maceut i c IS unt
inerm iR FEBIREiEY PBrRUsp s BT BF Shepma Spf PR, For
therapdudic e pRyticial dicddsaed rérme indtudd clivical essuite dudfhs&.ddcﬁeasmg one or
i nclude results such_as eljminati

more sympfomY tESUBRE T HE UeTeriingoTpe %‘%03 HE e Syfrering

from tﬁé’kﬁséiisé Qﬁ@f‘easm@%é@b%%f I QGhENEARIns rétjuitealtd BeaBthe disease,
/ or behavioral synptons of the djsease, its
enhanc(;)@gmﬂ‘ff,cg@f apgibermgdication such as via targeting, delaying the progression of the

disease, and/or prolonging survival. In the case of cancer or tumor, an effective amount of

the drug may have the effect in reducing the number of cancer cells; reducing the tumor size;
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i nt er medi at e pat hol ogi cal phenotypes presenting during
devel opnent of the disease. For therapeutic use,
whesefikairal or desired results include clinicabCT/EsSuot/e13587

such as decreasing one or nore synptons resulting

fromthe disease, increasing the quality of life of

those suffering fromthe di sease, decreasing the dose

of other nedications required to treat the disease,

enhanci ng effect of another nedication such as via

targeting, delaying the progression of the disease,
inhibitiap ¢i.@y slpwab snyiereytat and ptdferably stér9 conesr cefl infiltration ato

., tunor mount of t he .
peripbesatpins? peh G+ S5 RS SHhsoiemb P it T qp) Mhfod Hrastasis
inhibitihgMoCsofg: dxttent] tubfuT m\ifth, aidyo)\f21i2001p/td 461hé2xtent one or more of the

PCT/ US2007/ Q hibjti i.e., slowtao sone .
SYmPLOgR SHPC A "PHERELF et b LA 4PS48n Jon R ghin ore or
more alfiflstrdtBinks P IFeF ?hrp@&@adﬁhlsllﬂ%d@ioh 4 eﬂec’cw@d@%ée@f&ﬁﬁg compound,

extent and preferably stop) tunor netastasis

or pharmgepwiieal GRMPPYtien Meatbapet suffigient to perfmmplish IRy lactic or
therapdufik tMiréht te?chéxodl'i?ec%to% ”ﬁdlﬂ%ﬁyo ASTR "uﬁd&fstobh% YR ®ontext, an
associated with the disord An effective dosage can
cffectiveedosags of 3 daige ompowh 5P armﬁCéutavmlrmm@mnHtm 5y ormpgy not be
achlevﬁijfnp&ﬁl cBbn h&?iﬁaﬁo@l’(&%ﬁ n@%ﬁ&f&%aﬁﬁa&gﬁéﬂ%oﬁ{posmon Thus,

har tical osition is a
an “effacrmmﬂossgﬁ’ fmay be pomsa)deaed: onibkicohtept @i)mm@aﬁtfrrmgo@ne or more
erap bl GOEUL 1 4 SRR, Bt P Lo IR L G v avoun
if, in cmﬁﬁnmtdm/\eltkﬂ osagenwie athdr agpnts; ardesunatd¢ result may be or is achieved.

[0068] phalré%ﬁ}%e h{ar%%h “gﬁOY ?lixhc%iltopﬂg}u gers ga %gggﬁlti] ér%%g}n o‘f’%ng ¥regtment
modalllb}hﬁf dtiafrbos fioCatlo e Mfeatemdnit mndallit}u SAs swh, “i@f cfoﬁjlirlctlien with” refers to

sage"_ may be consi e n t cont xt
admin§RAN 3 G0 TS TBPSAHSY Letorh e aF PECLyBRstratfg of the other
Ueam@t@,%@la}gmhermvﬂ@aponm dered to be given in an
effective ampunt if, in con uncxlon w th one or
[0069] 5t héys lg,@@ Reigin, atr.@tg}epg fPre tiea tis @Hyngg)aeh fq)rsobtalnmg beneﬁclal or

de51rec?&9ﬁl?§’ﬁg}udlr{g0§§18ﬂref%§aﬁl %ﬂnﬂ@h‘%hﬁlts Tt puBitise6f th¥linvention,
" refers to ‘adm ni stratlon of onetreat nent

beneﬁmﬂdm desiged glinigrliresudts ineJudsm duhare nat dimitasiie, ensded mesg of ke
C Aty £

follow%% l{}:ﬁlélcftn tﬁ(? Ee&n?&tr?%g Pﬂ({/rfhbegﬁg)lflgé)s d&ngeroﬁg gl?lﬁéﬁte&@&élﬁé‘ symptoms
resultingifrom the ndaeas.m inéreading tichprality oblifernd| mhomuﬁ’cnng filom thigalisease,
dts:creaéi?lffg?l I(te}\glelt ?oﬁsg.lp'f o} eggngééhﬁlgﬁg ﬁ or%dg eat tLé ﬁ % g‘t{lela? 'ilg
progreshian bﬂ(ﬂle Ideseasd, and/nc bm]mlgng sakvprad bﬁrmﬂM@uaib inical

resylts ou¢r Ses his in tion, beneficial.
100701 Aspa hotei BRY R ByploEeak PR iy B Rpciod hinder, stow,
retard, |stall§lliz‘éﬂaﬁcﬂor PosEpdiie dmelepﬁfent bfthe ididehsuisuch ag @ahiser)nFhis delay can

be of V&@’d?g o feq&‘;%{{%qo dﬁugg;ag e:.}rblg %ﬁ? tlhﬁﬁnceéeg%giégreikdwidual being

treatedl Nd BRGIdREL fo’kﬁleCBkﬂhdciin thé ajtl 4 ﬁxfﬁélehh&sﬁ Gthardety cfahQﬁ‘i effect,
t he di sease,., decreasjn ose of otﬁ medi cati ons

encompas§ AP VAL, inyiBatthe Héhﬂag%léi&és ngkdexsl quthﬁ disease. For example, a
late sta%% Q%@e?sétﬁﬂ aghe@élg%rﬁbﬁe(ﬁﬁﬁetaﬁﬂﬂé %aﬂ@h&?&!&“g survi val

In ‘I Vi dual s As used her€in i/id g
[0071]devéub|‘gnémdt@i”@raj %lb.mgé is gaaarameb mpse erefetabhtie Auman. Mammals

also 1n§fu8¥\f 'but are not limited to, farm animals, sport animals, pets (such as cats, dogs,

horses), primates, mice and rats.
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retard, stabilize, and/or postpone devel opnent of the
di sease (such as cancer). This delay can be of

wo a00yitng 7t engt hs of tine, dependi ng on the hi sPOT/YSDN7/013587
t he di sease and/or individual being treated. As is
evident to one skilled in the art, a sufficient or
significant delay can, in effect, enconpass
prevention, in that the individual does not devel op
the di sease. For exanple, a |ate stage cancer, such
as devel opnent of netastasis, may be del ayed. [0071]

[0072] An Alsigé kerdimglthe erm & spavifigadigtrécogizesitantispecifivallp binds" refers to
py ef erabl vy .a .human. Mammal al so_inclyde,. but are not
measulfbfiapd dep Bl TR RRRS S oo Piing Beip et iget and

an antiB@daé thafl @0GeterntiQARSIL the gwﬁaﬁ@%f tht eeg@nf thehsenté of\@

2007/ 146172, PCT/ US2007/ 013587 ,[gp?Z As use herein,
heterogengoysgraptasiga afmelapylys inskiging bislogie malgralss; ikogergmple, an
antibody ﬂﬁgﬁsg)eﬁi?fcﬁflﬁ ot E%ef%ﬁﬁéll}aﬁhﬁs vh ERRpRIYSEH Qx'g?oody that binds this

_I'nteractions’ such as attraction or binding between a |
epitope with @reatardfiinity . avidibo aore rendilyi andden withigreeterdaragons than it binds

o R EGRFRSSH AR TRk DL SE R Bl i i
definitipnghagfor gkamples ex hribodyolor eycagtploe epiepe) ahﬂtisp@dgcallvawr
g4 oL . . .

e SR8 810 4 50, B8 890 ks D 1 0108 b o
secondahfgeni Ay sucy [‘specific indingl’ @atiptefgrentiad binding't doagmotinegessarily

. d tion than it, binds. . er e .
oY SRRl A ARty i
target iyly headimgssdéiation dedstant toff anlehstabout 10 3 keichapl @? MaT), sometimes

i1 hed oI, Joj ety or epitope speci ficall 1
about {fAEPE1¢ O Toiee pstRtasabet IO BERS MR arbuble M oo
10 ° Mshesriabbeedd ¥ Mr! tonef evenbr Righyr. bA RArit® of inBQaPaskay formats can
target. As such, "specific binding" gg " r%%grentia
be useg F%%ﬁl‘??@an ]?fégesrﬁReF ’_é’égﬁ éf_&m"qnyreawémwr a(lg‘lr\‘ Fgotein- For
exampf Bolid PHASER L BXE lirHﬁ‘luﬁ%th?éj FouthitlRRdde ¥l ebfi@bnoclonal
_specifically binds to a target may have _an
antibodiss srecifically imsnBozeRctive With 4 Rratain Aissue-21 dlaglopy and bane)(d 988)
Ny Iy, ' ' ' i
Al o SATEE X8y O s by iy o e
descriptin-oftimmub@agsapforimats and gerslitionts0that gan'be usgd t@deteryning specific

.immun%rre%lﬁgﬂ r. Avariety of immunoassay formats can be
used to sel ect anti bodies specifically inmunoreactive

[0073]wi t Asauspdhedein)|tbe tepme edanter, FtumarX'AtophesrowsT ant “phlagrant” refer
ELI SA. i noass.a ar.e. routine : e '

0 or diB AR e eg et i 8 s KB Hragirized by

unreguddted cell grovith] Exatpdss of cgngcer iarlhdanbarate hatnlém{tddRG carcinoma,

. Ant i bodi es, A Laboratory Nanual, ,Cold Spring Harhgr .

includ g P LTS RPVGP Y, DG PiSlERr FRL e igprna. More particular

exampld¥B{ROES Eaitefsdholats sQuithaeRe] ] icanns, Sohal-celbNmpeaticainé®small
determine specific, I noreactivit& 0073] As used .

cell lupgseanichr. [§ngeAdeBp R CingRie Bng squpmfys cell ofginemiaggrstromypsiinal

cancer, FRHZEAS3hd nbRIEEdekifs RimpiRned, phecrbhic dier, gligflagidina, cervical
condrtion in mammals that is typically characterized

cancerpgliompravgtipa carresdiver greagr RuchBshepprie Cyrinemfcand hepatoma, bladder

canceri, Dehidenit cALE cg}@er,l doldrb&dl dicel Bh&IRATBY 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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i ncl udi ng adenocar ci noma, |ynphoma, bl astons,
nmel anonma, and sarconma.. More particular exanpl es of
waewh/1eanzer s i ncl ude squanous cell cancer, sneCT/AUS®0T/013587
| ung cancer, non-small cell lung cancer, |ung
adenocar ci noma, |ung squanous cell carcinomg,
gastroi ntestinal cancer, Hodgkin's and non-Hodgkin's
| ynphoma, pancreatic cancer, glioblastom, cervical
cancer, glioma, ovarian cancer, liver cancer such as
hepatlc carci noma and hepat oma, bl adder cancer,
[0074] br eAs usaddmen and dth the apmeudsd claimso thectigularforae “a,” “an,” and “the”
endo rial rine_ car 0
nctuae SRR eRLs, oL OB UG P et Aty B Bmple
referené@d AV tanibodyinie asreferéms ab froed dbnetarmoamoartbodidsasuwhees molar

rost.ate .cancer d. cancer tes l.ar, cancer
amount§ RHAGRARS St HeteptiRePae BoF el Rond Rl s fortn
[0075] Cang &3 undeBst¥¥d BAOALptdantvdriati bh&ﬂ@l@hﬂd&}'ﬁ&ﬁ defd@ibéd]heAsn include

used herein and in the gp pended %&d , L he singular
“consisiggand/gr “congisting gysantigllyeof” asprqty aRs YATIAHQPSr ef er ence

unl ess the context clearly indicates otherw se. For
exanple referegce to aq ,gntlbody' s a reference:6£

hpe ‘ : 3 and
CEA e%(lg?sie@ %hlﬁ%ﬁﬁerﬁ%béﬁ%{lg Q%r?ce} hegeof known to those

inthe art SO 1orth. 0075] It is
[0076] und&hs trrysdtwmatovabp destlatad @ntibadies, po¢ polypeptidesidgvized from the

antlbocﬁigss sEl{alt Sﬁ&lﬁ(«e&rl lﬂm% {bcwgﬁto#)e%%r&bgi 'aH@'or é@l‘zﬂ & r6ssed by

Ing essen aspects and vari at i ons.
nonhem!atbpduem eancanclelksobuytpkxmtctgeclﬁhaty sipd ¢o £iG1A43 gxpivessad by a

leukocﬁs:ia %dr al flergpg <r)1o a e é C%lt?’ie glg] %bgéﬁg gﬁ? ?glafggptides of

the inveitivn ey furder Aheslomnor tork efthe eﬁoitbvrzmg ycha‘[acuedetscsd éer)lbmxﬂng of the

antlbocgrpqr%% gglgngnt bOd ?}éﬁotp%% %&g&i?gﬁ u!le compnsmg the epitope
is treat%tpwgtﬁﬂﬁl -ORQB@%)LICud’é@ﬂdﬁﬁi (6bih8inglufithslantitedy Sp ded ﬁdl?ﬁéﬁti}de to the
ind to a

expressed by a |epkocyte ( ;gﬁ
epitopeyis infshechby # ce'&OhydraFe comprising a £&] $IruChifE, fr? thse §tm°tufe a
LNDFB1fs tv)(ﬁe@ﬂd/gle§ Lﬂfl" stltdE?urb”(\é? Hdues dBB¥ off Wid mMfheRR¥ddoietic cancer

one or nofe of | owm ng” characteristics: (a)
cell (sushadithrgueht apcrﬁos@mﬁeb bwinag torthe epidpRapresged op theyell surface of

the can‘é&! %e‘i’ﬁﬁ thé aﬁs%ﬂuésﬂcyt&o nﬁcmg(%gl%%na PR S A iR ?%nctlon ()

el1s treated'wth a-1 3, 4) - Fucosi dase;
inhibit bclm grcrvgthmfr préléferation vd dye mnhen@tm%emp@recedlcaﬁeh &inding to the

cpop{iGR b A UER AL Bl ASEOTNCEAL o SR, iy
nonhemsatopaeietic eancan dxmessing W€ epitope ouithe; cellurfane)sueh deeelhragfal cancer

d t he nonhenatqggvelwf cancer cell (such as through
an ga%f)‘Sﬁf‘%%elr’sl)“agf Y Dridi ng to the epitope expressed on
[0077]t he Azaiskd Rewefrglee ©fm “irhébitiant ércluxdes Ipaitial ahecahpmtmmhch‘ition For

yi ot OXi on an fec or fu
exampfey iR PRE bRy aE HOBPORSR oy SUTG 1 CDRS Ad CEA i
1nh1b1téHJBﬁ SIRLARBLEE 2096 CRNERT alsRlt 3094, aeleakti AbdutgD%bpattlbgst about 50%, at
e expressed on t e ce 16 ace f the ¢ 9eb
least aba |60 ﬁale(de)abp%%q%o%t E?Ht SOty PR @hifesi bt o
carboh?&%@@éorﬁm kS a 'L'égstwb%u.r%f’h T eRtictiie tsﬁﬁctﬁ@ |a ISNID FROE structure, or a

Such as col orectal cancer
LNT structure. Binding of the antibody to the epitope may be inhibited by direct competition

or by other mechanisms.
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and gastric cancer, in an individual. [0077] As used
herein, the term"inhibition" includes partial and
wa@oeowliediez i nhi biti on. For exanple, binding of PeES2007/013587

anti body or the pol ypeptide to the epitope on CD43 and

CEA is inhibited by at |east about 20% at | east

about 30% at |east about 40% at |east about 50% at

| east about 60% at |east about 70% at |east about

80% or at |east about 90% by a carbohydrate

conprising a Lea structure, a Lea-lactose structure, a
[0078]L NDEkbrhbleS of ueth-hematopoidic dahBersells etpressingibedEpitgpoinclude, but

o P b B RS oL, SO0 Bk o
cells(sB@Tééﬁ%@Wg’@l%W [0078] Exanpl es of

hemat opoi eti c cancer. cells expressing the epitope
[0079] e antibshies andepalwpentidas pleie PacseROIPYPRIEANINAY. KifOgRIZe an

exﬁace@ﬁidr%loﬁﬁﬂ?@f @@Iﬁ@ﬁe%‘é oft a%o%&l%p@i%ﬁc gasder a1, Qﬁﬁ‘ @6€s not bind
I's (such as - ! 3@ The anti bodi es and
1&g

to an ep@wﬁu]@r dqmglrwf a w@kmség rat pesipheea) Tr eedldooti aneexiggeellular
" domaifff gﬁﬁglegc Bled N R A celt (%%gﬂélﬁgﬁ% lgﬁké?%ia cell). In some
no e oes not bind “to an

I nhenmat opol eti ¢ cancer c ) | - .
embodintntsdbe hoved randmrhcmomolnpetmldk@gmhs iTpgiopalogiot specifically bind

I r .extracel lular domain of
toaC %%S?{le}s)g %%or?)fge SF(ﬁ)gfe@ée({r?gqfa | ynphobl ast oi d

[0080]] eu R‘hma:atﬂmrah@ of the irsemtion eaubamldommss manbelonahagitibodies, polyclonal

T R A S T —

single GeAR(SYI) ahimantrtheieof, 168 6iot€'1h§ camptibingiaaantbodyhportion, and any

TN T W T
recognktédh sitefof @k deduirkd spdesficifit. CThe arfiibiodRk infaydy inbfiglé,a8t, camel, human,

si_ngl e chai nwgScFv mut ant.s t hereof, fusion protel ns
or anye&h%gsprlgm{gncd inghpmaazedsptibeHes)and any ot her

[0081]'“00' rhi %ﬂqﬁﬁg&ffﬂﬂﬂ‘y@ﬂtﬁ@p&&p&ﬁ{ﬁiei (RERRSES Mdd@) ?@bmlalcﬁ‘- CEA may
rrses an antl recognltlon Site

be lessrbauamsoof sout 90 BV FbOTAD S 390 A} abeurRAd i, sbout 100

o VTR 00 PR AR OEAR Bl TH 8 g sons

As is weikkpovyipape adebipding affinity cambé boptyyset @s €nd 8r drssmlon constant,

s anffibsd hRRT5 LRI so R U R By Pkt brtfterminine

binding bffirdtycaflantibodiké taaBDdB o GBA isliponieabfithgiihdiap afifinityOof

mOl’lOfE{l'\% ﬁ]glé1 ag:? #%%ﬂég %H)ebaéqt% ig é’ﬁ agl\ém n}éﬁgﬁ&r&teloggltFab fragments, an

antibodlf GBPEtamiPlE TgC) kah BS bleavemdntarpapmrcea:&pfbsksdnfébmbinanﬂy. The

|n|t corresponds to.a decreased way, of
atfinitioh & B8 FAge %@Pﬁgt b4 it 9 S OPD B PBLatlapien gronance

(BlAcSHEA0008MR)r fABASIEN DS r&yoﬁm&qsak? syténd, BiAcore, INC, Piscaway NJ) and
nmonof uncti onal Fab fragments of the anti bod To

ELISAg Risetic AtSRERHAR £7t6hETon) Faalé digsggirEnR §ate%ﬂ‘°ff)a(r$f3?‘?56’d¥ mepgjred at

25°C) &cHiRed; |aﬁ@)eqﬁﬁﬁ>rl% GisSRYAROnWoh aRE@H)R afles BXPELSIREd as
recombi nant [ y.

Kost/Kon.

[0082] In some embodiments, the antibodies and polypeptides of the invention reduce the

number of cancer cells, and/or inhibit cell growth or proliferation of tumor or cancer cells that
have the epitope. Preferably, the reduction in cell number or inhibition of cell growth or
proliferation is by at least about 10%, about 20%, about 30%, about 40%, about 50%, about
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affinity of an Fab fragnent of an anti body can be
determ ned by surface plasnon resonance
wQ Bloaaed1ieB8000TM sur f ace pl asnon resonance ( SPRICEYS108T)13587
Bl Acore, INC, Piscaway NJ) and ELISA Kinetic
associ ation rates (kon) and dissociation rates (kff)
(generally neasured at 25C) are obtained; and
equi l i brium di ssoci ation constant (KD) val ues are
cal cul ated as kt/kon [0082] In sone enbodinents, the
ant i bodi es and pol ypeptides of the invention reduce
65%, ahdme 75%u obareatst ag eeropared ¢o ke, cellmit dieatedwidh the@atipody or

sty iy BHOL LR o ot ARG (SRREAE bl

cancer,ltlurgxamcexg ghgutic battdenn of cel I growt h or prol i feration

[0083] 400 ysg%%:ﬁm S /mabog 100/ Ut 2 %ﬁ%s of OO/ ventglon are
capablemﬁaiﬁﬂﬁ)@@lodé’a'ﬂﬁi dlonbSYr eﬂzhﬁpllb tifoYeh @posbsis} after dinding the epitope

npared to the cell not treated with t anti.bo »
expresspd py SelSHES OleH BRRhoTRAPROIF UL FGEE Sy T By gtrdube 61l death
as used lhefdih Gfed, ﬂ)ﬁ%@éﬁﬁo@hes(@%%egﬁdéMﬁﬁé pfesedn¢@ition, can
| ung cancer astric cancer 0831 I n sane

dircetlygpisgrt mefh & molsraleARPrEse e%ﬂmllp%lr%%@#&'é%bwﬂlfta@@mmmm

alone 1§ IESELOR iRiEe CARRRINGN Yhe EEIRUSHINGI 983 helf @8 bthed QRS such as
for exanple through apoptosis, after binding the

cytotoxépeanipgatiomqsrasies damypme edfeptos dRacaions.dre-1qemplement-dependent
cytothgg%@ﬁég BRLESd f%\%ﬁﬂ&@l{t eflilar cﬁﬁ)ﬁﬁmw@@zc@ phebdcytosis.

S use rein, means at tHe anti bodies or
[0084] pol &p optd hfwsinpthettérm fapeptesis”imfeento gane-dirgsteddirpesss o

1ntracellllﬁ ‘rillcées%é ‘ﬁe‘&g‘!’l’qﬁin g% ﬁl{?réc? ‘Zlio?g ngc.r}o;lP Sit ?rﬁlhtlxdes cytoskeletal

SUfT 4ce
disruptiouf éytoplasmhid ﬂlrlnkdgﬁ:md:@dddemamh éxpredsionoaf] pghosphatidylserine on the
r fact

of oth such a cytotaxin. .
outer i 0% Gl BT o HICHRE PRI T O o Fen ofogll membrane
bound &g LoRIHoptitiRvdRA! Thé){ir@dds%isﬂ‘aliqlrefmw as “programmed cell
,antibody- dependent cel | u%ar c t ot oxi CI Dﬁlcg
death. pP&@BE?P%@P%lS» geﬂstlgé) ﬁs C aces
condensARMSMQfticfear ERbATagin! ﬁa@ﬁ@ﬁaﬁ'bx’i Bﬁélﬁdnﬁk&@lﬁﬁﬁf\m and loss of
intracel lular cell destruction. Apoptosi,s is di st

mitochepdsial Awrgtioniase observade | VRriIsdpeyaKerhnolpsiesmay GEPF%"O detect

apoptoﬁﬁ LBk s E@aﬁuﬁgéélﬁlﬂﬁ%ﬂﬁgxﬁ(m qebsiatin fodi@X Qjﬁﬁsﬂréﬁn&ftanon
atidyl serine on outer surface of the cel

assayané AROdr{dnireganng, | resul ting in the formation of
| .
[0085] €€ Mmrﬁg@tseg&?%?%} éri%%h PR a0% 9;518&&}31% tht%?e ndtnited to,

process 1S fo as rogramTe

detectimpmioptol Gy, DA dpegpieatition, @W@ﬁtmchsttqudmmﬁde degradation,
h as, gur dpce S C

e SRR S HEN e, AR N A O 08, s

Thombefry aﬁdtlsazéiﬁﬁld(IQHS) f Stieice 028 Iat 1 BHsBoweithl., VBB RnIsan@%l 643;

scovasg st @p e CHR SRy o5t R a bt R e v

Cytol., fsemrresn@leembcmsaay (muh)vﬂdhﬁa Ldplcew Rés. Tyenr) 3(1)AB8S2, which
Met ho%é etecting cell death (such as apoptosis)
are incprperaigbhergin bypeterAate: | i nited to,

[0086] In some embodiments, the antibodies and polypeptides of the invention recognize
a conformation epitope expressed on a nonhematopoietic cancer cell, and this epitope
includes a structure having physical and chemical characteristics equivalent to the structure

formed by tripeptide, N'-Trp-Pro-Ile-C'. As used herein, "an epitope which includes a
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det ecti ng norphol ogy, DNA fragnentation, enzymatic
activity, and pol ypepti de degradation, etc. See Sinman
werooali46171). S. Pat. No. 6,048, 703; Martin and CGPE€RNS2007/013587
(1995), Cell, 82: 349-52; Thonberry and Lazebni k
(1998), Science, 281:1312-6; Zou et al., U S. Pat. No.
6, 291, 643; Scovassi and Poirier (1999), Ml. Cell
Bi oehem , 199: 125-37; Wllie e tal. (1980), Int. Rev.
Cytol ., 68:251-306; Bel hocine et al. (2004), Technol.
Cancer Res. Treat., 3 1%:23-32k which are
structure hewvingmbysisal ﬂ@r@eﬁnﬁﬁs charpgieaplies CqUINRbRTt tp fhestpsture formed by a
. e | .
peptide b D B R A obd rplated o
antibodpybirding s that o poiikedycthetapeeificgdy binds il ond: btsucspierwiad bind to
I ncl udes tructil ] . | cad hem,cal :
both suspfide 18 Btk En d UL A BT 6 p Bk RBILER o 4 mplypopiide
compriging peptio aleid sdfuehice-NPrDeptire-IR-C' Asthe e tbrimémsi of the pelypeptide.

epi fope which..i nc] udes 21 WD 2007/ 146172 . .
100871 Eer BRSPS CE nEPafis” Ml PSPRAEF S5 fhepention competes
with an€ibedy SR, 138ar G &k 81 L4, fardbirding vatierdpitope tkpresdetwmtthe eell surface

formed_by a peptide’ nmeans that,. both structur have .
of the 4G Lo tn SHPE CERPLLHEATS R oG G B DipeP Ui sh b fhvention
bindingdtanpikspd bR LB SOCERAL vitiiclaat lebadyie bolf ahtibqied SF1GaBBY0, and
)inds to one structure would bind to both structures.
51-41 hindssone enbodi nents, the antibodi es and pol ypepti des

[0088] Pi N@otnPeftiHOhYRGPEAIR ue@ P HEiiRhe WhdIRerdfotnEBadeHBRd the
N -Trp-Pro-11e-C at the N-term nus of the

same epitonedBpteregnizingodentical o sigrinally pystiapring §pitenss or one antibody

conpe AP, RAESIURSEHL 5,00, U SR 1R COTBE G oun i
the art avbarepicsaiedan detdlse dhoBxamples e Typically,aotigemmpr arigen expressing

cells is C%Irxlrgo%rili Ce%l In‘ a %%lt? oaL pqg@ %ﬁh lﬁ?en&l%%uﬁ; e eilé%pgltﬁz%dférs to block the

POy pepti des hei'nvénti on 0 an epltope
bindingof Iabelad antikiddies is mdrsofedaConeast labets fof st ddngubitidion assays are
. S5F1,..138-10, an 1-41 binds. [0088] Conpetition
radmacé%’g3§}§§%%rr1erﬁ¥“\?§§%e§f'o det er mi ne whet her two anti bodi es

[0089]bi NTh 5&1?? eﬁaa@inlﬁmitst, eicaripod £ 00 giel ifil érgidnde am'ti)btgly 5¥1 or an
. Sterjically averl appin Lto or .one an 0
antibodsfgsueR o By L1 MHEBEFY BIARITHOIBH HAR HERola oGS PG SF are

set forth¥§ SEQS MY NG: 1 R ST @I WG 22F Bp&ditely. | The fnkentadr ﬁn@ﬂmes an
are described in detail in the Exanpl es. Typic

|
antibodyrar ageatyRePtisicrgislg R Gagpery or @gepioniod thedRSiony SE4- dpone
embodfinéh! the FMkrenP!ad ﬁilﬁrb‘ﬂaitnhﬁ tRDAhtiBodyoIF 1Unh aBeiheembodiment, the

{
antibodies to bl ock the binding of |abeled antibodies
fragmentisrehesuy shain@fthoantitads 5811 dn ysirneteasepthadiment. thedpganent
contairddhe of AW r@IGHAME ré%lﬁﬁé ﬁoﬁrabﬁ%}@éﬁginl RIS he[agg 884in'oT the antibody
sone enbodi ment s, e anti body of the invention is .
5F1. Imyet dnother SEbodiment, therftagiedy cetaing ede f tweppsiiree GRRs from a light

cain S5 By A 1 A bR 3Pl

- humanized patbodsedfySF Tisech mviefR 1 cmnpprising thesheany chain iveoalle oggion shown
in SEQ:ﬂ# *@ggi?lﬂg gle?ﬁé‘iﬁrcéﬁlj@n\gan%b{err%gﬁ% own if Sliiﬁghj? NG t8 tIIIi] Some
embodiments, the one or more CDRs derived from antibody 5F1 are at least about 85%, at
least about 86%, at least 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 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%
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enbodi nent, the fragnment is a light chain of the
anti body 5F1. In another enbodinent, the fragnent is
wa@2dveavei7zhai n of the anti body 5F1. In yet anoP¢iBUS2007/013587

enbodi nent, the fragnment contains one or nore

vari able regions froma |light chain and/or a heavy

chain of the antibody 5F1. In yet another enbodi nent,

the fragnent contains one, two, or three CDRs from a

l'ight chain and/or a heavy chain of the antibody 5F1.

In sonme enbodi nents, the antibody is a humanized
identicalnb abledst cnk, £Hdast sweat dsashthirde, eblepstifoun gt lehst fineaoyat least six
CDRs g%n vari able region shown in SEQ ID NO 7 and the

¢ chain variable region shown in SEQID NG 8. In
[0090] s Ok soRanbadinicats, tHeeantibedypof tierievddiics isl em'lbceiy 138el or an

I bo east .about % .at

antibodlgrvat fogn 14 odie ooty oty wad feietio varbbeacipaes of 138-10
are set £¥4n SAYADNOI ARt SBQAM NOM) Yespattivetas Tha bwsntiBd Provades an

| east about, 92% at. | east about 93% at | east abqg
antibodyop,2 BAIYPPHSE CORBPSNEFTERLTREN 08 4TPEIRR G ERAPOdY 1PBAQ; In one

embodﬁx@é?iﬂtthg ?régnﬁht is@ﬁﬁ%ﬂ AU IYantModdt 3RE@S tinahetHer §@¥odiment,
VIO 2007/ 146172 PCT/ US2007/ 01358 identical to at

the fragré%@tls pheavyghajneafthe ppabodyt 11848+ In ytagothsr embgdiment, the
fragme[-lpégntrjx.lﬂg oh€88totd n%ﬁ'l(fb e?lons FRbth aJight clgﬂ'?%n@/t)r 2hdavy chain of the

In some e the anti body of the
antibodynk&8n19.oln yet anethebenhodigant thofragmentgeniainsigne) évpaasdhree CDRs

o T e B, 0L T B e,

antibodSHQal HDrdoized anebpéy: of 1/1£ -¥0. Tmmmmvmbbdmxm,olw oissoranore CDRs

e BRI ) 5 TR S5 Pl ARl s 57

at leastfdbagﬂ%% atSeﬂt hbcght89%1a1|t teast atiolne 904t hileakt ab3&-A10%, dtieast about

022, O BB TR B RS o8y ST s

about 9‘7‘%%&6&& S5k 98 of REleMt aBBtﬁte)erlide@hb@l to &g leastSorie; arMeast two, at
chai n and/ or_a heavy chain_of ﬂtﬁ2§§ §nt| body
t

ht
least ﬂl{%ﬂs ay lpastifuz, at legsi i e T aipai sighbRs gment

: [0091] c Onh@éd}ﬁe %ﬁodﬁﬂ&ts Qe 4Ry PR inl&orAs |ahﬁb$d3£5'ﬁ'4[‘ or an
Jor a heavy chain of the antibody 138-10. In so

anubocbmtﬁsmeﬁémr@, 51tHe Therhaayy ehaingng lighhehain sarizhle FW?‘“?ﬁOf 51-41
are set foith 1 %E?QDSIQ@SES ?%@gﬁ@i@s% 6 tx@?pe%ﬁe?@r THRiBvéridon %)rowdes an

rom ant 10 ’are at [east about
antibodjt o eea@lypab@@tcoamlrma freag@ntabmg@n%f thegantibogyt51- ‘41. T one

embodfrggﬁsq th%%xgﬁp?e&i daﬁ%ht gféﬁt fg@{ %‘i‘t%oé%oq Sk Fgasottﬁ%%gbb%tdlment the

fragmeﬁB%a Itavly ehsin czftﬁhwantﬂnmzfy 5de41. ehlsbtet ab@nber @Bbpdiatent, dbs fragment

0,
contalrhst oqetogg{?o/ al, ?.blg égj%lo%seﬁ‘? a19 ight ch‘?iun +1eas 2 Ige%gly h? % @f tl?e{ antibody
51-41.tIoyet ahothbrea@sboditieat tha&agrﬁasttcohmns, om tweastthfee GDRofrom a

light cigiin 8R0 A% A REAvS TaTL A B BEEEeE Thals 1t et ERBRdisis. shggniibody

is a humhni¥éd @htisdly GB1-9Dd5n sheid stabBodifreits) thedohe o’Fhﬂoﬂa(&ERs derived

from agbodye 1 %ggg@%]?%;qr{,@%gﬁ/ggg SEIPDH Rejogat Teast about 8786t least

about $85PR0EdsY 8bolit 8998 at RUSTHHLANOOWe0M 1885 aBSut 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.
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anti body or a pol ypeptide conprising a fragnent or a

regi on of the antibody 51-41. In one enbodinent, the
woe@gmeivr2z i s a |ight chain of the antibody 51-HdT/US1007/013587

anot her enbodi ment, the fragnent is a heavy chain of

the anti body 51-41. In yet another enbodi nent, the

fragnment contains one or nore variable regions froma

|l ight chain and/or a heavy chain of the antibody

51-41. In yet another enbodi ment, the fragnent

contains one, two, or three CDRs froma |ight chain
[0092] andihciome ¢mabadimentsi thedtDR liga KabrtfGBR. Sl ofher ambagiments, the CDR

isa Ch(ggﬁggbﬁle %%thérré r@ﬁghgxﬁg %he b?%l@ 14"&’5@95&19&0@8%%%& aﬁxfd a

sone e one Or nor
Chothizl€ PR/ dso trmed %ammh:m@/CBR"ém "axtended C@&é‘b hbomher 968ds, for any

eiven offpFa SRRtind e Biop FRIRR Y G e 3l )by, Choue

and/or ¢anbihedbout 91% at | east about 92@6 at | east about

93% east .about, 94% ast . a
10093] o helinets 5F BakE T ibaiss and g ipoRi ST aRLived dion thsibpgies are
known ﬁ{ thle@@Sdndod?e WiscR3%d helend. | Tid mbﬁocﬂbndl%@ﬁbo@iﬁ@ of file pré&seat

mventl%ﬂ c%lgépxleg%%td@%@g\g?ll Ssitala}is%aét f.ou c%f)(ﬁaf flzigr?_lg {ﬂevrgonoocrlonal

S A4358 s 1 ety ek, o i

and Milstrn 1 So¥ature; 256185- dnpdybrdema mathed,@provss, g hamster, or other
appropﬁ?c@?lgo Qtaérhﬁﬁgl o ty%}xﬁﬂ %nﬁ.gm‘ijze% with8h mmé Qée?l‘? éé &l g%g.ncer cell

extended CDR"). In other wor
eXpresmg/CDdBwe ﬂ%?xb@@ﬂﬁr@n CEofineludingextroee luliradorozin a@@ﬁagments

thereoticegﬁ% ?ﬁeeﬁéb)p?% (?g'giéllg% lﬁ%géﬂgﬁéyngﬁg%fq%@?mg% gﬁl/ﬂ:%dles ddescnbed

herein, po hypobpeptids ccniapnsnag afmimoradid seqa,rmcd:JNd-lTep-Paoéle-(R'mmhe Nrterminus
an d.ar herein. The

of the rglinephfr 8 R TxEo o Rairel FRdu TR sHhroReo b apuyiag antibodis

that will Spétgﬁmﬂlyl bifid t@tHel is@ghiABE hgéi& Alesma#iceiyltke lytnli;ﬂlocy'tes may be

) qcl onal i odi es ca pr.epar ed, usi ng. h
. immungred g affeg) The lyephacyiey, sdber bt Eg KA by TR using o
sultablé\/fdsﬁigedg%n{ %ac?ﬁiis p&mtumne 2BRoAIS forhna hbmbacbrﬁl@ g&ll (Goding,
hanst er, or ot her pro ri ate_host

Monocmahémlbp@e% fmwlﬁwqﬁmﬁﬁ% AARTICRreR I 156) PRg9-1031).

Immor@ﬁﬁ&l cél?lugas’ar@ uQL@ﬂ‘IngangﬁJﬂned %Qﬁﬁﬁﬁérp&lg%ﬁngﬁla%yeloma cells
ncl udi ng extracel | ul ar domai n and

of rodep, a@rﬁh bgvmp wefl dymagosigis sHaually. rer smgwse mysdomy celhliges are
emploﬁﬁy Tlﬂ% hgﬁ il dféxﬁ@eﬂ?hﬁ bRRLIBRAIIRS sHESGE AR Ere A&l thalfreferably

ptl conpri g am nNo acl sequence
contamhl'oné'lop nﬁrr@ sibstanCes thiat nﬂnebn\mearmvﬁugr sugyivahef the unfused,

immorfL PRt 95} ckiinglel ke bTRAPESI3ek ARlcn Pl AINGBorRlatlEE guanine

pro hg a I €s
phosphefibosyfl aasieyasbi(HGPRT oHEPRMthe Dumyeage}hum for the hybrldomas

e YA b ARG BB PRHRTAE A, whin

substarice¥Piclvaht the@r&&ﬂlﬂ oﬂH@ERIB‘de‘ﬁ'@léht cslﬂ,lsl tabl e fusing agent,

[0094) ?ég a{e‘%grrgc{) 4%% glleﬁe? ﬁ:eﬂd%’ ega{ﬁ gse t%p% ¥ r | dﬁ' supporé stable high
level eXpragsidiC6f anfibade Bl Ghdsckscted 4ntihda) - ﬂi@duo@@g 388, Ad are sensitive to a

medium such 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

24



Immortalized cell lines are usually transforned
mamal i an cells, particularly nmyeloma cells of

WO o@eniql17z abbi t, bovi ne and human ori gi n. UsuabCppyszoat/o13587
or nmouse nyeloma cell lines are enployed. The
hybridoma cells may be cultured in a suitable culture
medi um t hat preferably contains one or nore
substances that inhibit the gromh or survival of the
unfused, imortalized cells. For exanple, if the
parental cells Jack the enzyne hypoxant hi ne guani ne

myelonpghassbimersenapan hetgrpmysiensa opllkipedralsy haysthgen deperibed for the
producttsi {)ﬁﬁ(}gnﬁ?ﬂlioﬁmlf)ﬁél dnBBo kb [k GRS, IhRine!h y%w, h33:3001; Brodeur

I nc hypoxant hi ne, am nopterin, and thym di'ne (D HAT
et al., Miendiclonia) AntihpdhProsiyptien Fecmigies v tArphicatiprpnMaresl Dekker, Inc.,

Neng@fﬁTgfxﬁzégphe_@g)(cel I's. [0094] Preferred immortalized

are those that fuse efficiently, support
[0095] st abhecuiiugh medavelin ehpeieths hybridéma nelihard wuliyredisen then be

sy 35 S BB NS PO a7 BRI o havin

specifid Biirgab itheepieglelonl Chet3 ar EEAuxprsssal/ley tirmonhéme®poietic cancer
whi ¢ch can be aqptaingd, f I nstance, . from.t | k

or tumdh efity i Bo SBd spuinesin R4S Exmveemine sk bt ek ancror

other CDUB dxpeesSBIdella Bf HyrAgopbietiv bEigin| Carkt odlls dYraasdhilar domain

. Va. Human 24 WQ 2007/ 146172 PCT/ US2007/ 013587 ﬁ%el ma
(includinefragmens hsrral) Fit P SRUCREIPRY PP HERT 1r SHFefaipe: Hor
exampREEBAIRSAY 'eQ%@sie@rbyt GeLr ek si deBeriedy 00 h2Ralsed for
anti bodi es (Kozbor, J. Immunol. (1984), 133:3001,;
screeniBgodeur et al ., Monocl onal Anti body Production

Techni ' i : lcefPedel as dBsblished\§¥im th
[0096] Yor E‘F}k%g%?ﬁpB&%P%%I?Q%&S‘%%&@ﬁgec’uI t.uraéS nmedi 1ﬁrr? in the
periphexhlj lhod hEa b iyead oy bly| Sehaeideref|al v rcdneidar etabn Igel. Cancer

. for . . .
1621800 Ol 0 PESSENI5P L RARELAIRY ARASE S rom
Ameridan Type @Gpturo follectic@lie4s, ATCCEN B f2.e4E€C DiB-15ib ATCC CRL-
2678) nonhemat opoi eti ¢ cancer or tunor cells, but no

‘specific binding to CD43 expressing | eukocyte, Jurkat
[0097]cel Pseferably, e bindingrsp&fiditespmensclogalcatibsdie$ produced by the

..hematopoietic.orjgin. Cancer. cells qr extracellul.ar
hybridefBgel s dlrEmiRa Y FiayRRT ROy Fhih A R OHiEh geses. such
as radiSiphrhQRRsSEHYRIA ) b5 eflzyined-lifksERithigoabbbibenEassAP(ELISA). Such

. CEA- N- A2 expressed by caog_ﬁog. cells_described in bod
techniques apd assags g knge@dniths arts fhe Biding ey &f thymenpclpsl antibody
can, fot ERANPIS, B AEabd 8% e Scat@iake Ahay6ebf Miiéhn WaE Pollard (1980),

established fromthe peripheral %I ood of a 14 year

Anal. Bipeheayoyl W22 hnei der et al .. Schneider et al., Int. J.
[0098]Canef?15 an&l?ocﬁ@d@gt@ﬁecﬂ-&zg F\éM?ér'H%l{%téd‘fdffﬁleiP 8dabl1itR8%0 induce cell

are commerciall'y availa or exanple, from )
death (aygarapoptosiFypadoninhibiingsell @z wiror(mokiferatiopasing wethpds known in the

11 B: , ATCC CRL- 2678). [0097] Preferably, the
mand@}%%%egqée%%gi ficity of nonocl onal anti bodi es produced

[0099]by tAfeer the desired hybridoma cells are identified, the clones may be subcloned by
limiting dilution 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 irn vivo 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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hybri doma cells is determ ned by i mmunoprecipitation
or by an in vitro binding assay, such as
wo advadamunoassay (RIA) or enzyne-linked PCT/US2007/013587
i mmunoabsor bent assay (ELISA). Such techniques and
assays are known in the art. The binding affinity of
t he nonocl onal anti body can, for exanple, be
deternmi ned by the Scatchard anal ysis of Munson and
Pollard (1980), Anal. Biochem, 107:220. [00981 The
anti bodies identified may further be tested for their
may be isalsedst or purified; from ibriedtuse mediga oF Asqites Juid by gorsetieyal
heQr, [
smumuncty g puptedlibh o fices Hichendenople, BRI 28cHRD,
hydroxypé;taa:e threncigsgragy, ggltniwtmmO@eist dialyisis, priaffinityj chgomatgraphy-

[0101] g@’f?(ﬁﬁn@§d1§ﬁa gx%g%}ﬁen lon ai o gtﬁlékﬁ]%élelé%iggguaﬁé DNA methods,
such as ﬁiﬂsé discribet i . 8. Rt Nw d 81r6§35:67aan’dcﬁ 331h# 85, prhiglhyars hereby

ncorpo 5o EE b N5 R g Scis o

1nvent1cﬁ‘N&hl &Q@det}eisbﬁttd@aﬁdkbeq@émw usmg‘cbnﬁeraﬂ)nalsmnbahlresn(esg by using

[0100] Th ti badi
otigons o i bl TR LRl 0SB bR Ssp o vy
light chélﬁs b?ﬁﬂirﬁr% a‘ﬁﬁ%@ite&)d me HybeidBitardedo bRt ahVentitaysef i dshgpreferred

i solated or purified. Antibodies % 5 WO 2007/ 146172 hich
source crfcsw:m@ﬂ)@w(mcsssﬁateﬂsé?e BONAsan Be elacstl g0 crprcstioR VestPrs, which are

then trahJ8c Gl luﬁtHrh% T léﬂ& ks it €8S\ detts AChYie SR &I&iﬂ\} (CHO) cells, or

munog |n purl |cat| on procedures SUCh as,

o
myelom@iﬂp Itieat dorret ekherwisseptrince Samuneglobylip Papi&n: fqeobtam the synthesis of
monoclg?zfl %83{ B¥e rgc?dmﬁhﬁﬁt}{oﬁp&gf e%'}%’DIdAaﬂlébséa% bePhodified, for

ronatograp e anti bodi es of the’
exa:nplememnmmgrthambnmeqmd@e foy hn&@g ishyrapnd sl dhaingapstant domains

in place ?éﬁ%%% ose %escnrel ske) lge crﬁ] ﬁé 3. PheNo. MBS 6 %ﬂz i!agl;? ngalentlymlmng

by i'ncorporate
to the m@f@bgmbalmfcedn@mamnega amNApenwme@dumesmnm fonanon-

ant bOdI es of .th i nvent.i on _can b i .
1mmunga8{> SEP s Ieerrﬁ Adnaingy g}gﬁlo% 3 édeF 2% %,E @g?/stlmted for
the congt@hg&bm&lhb gﬁal;u ahtaﬁdnydﬂ iy lvestiéh) @k can be smahlted fdr the variable

inding specifically.to nes, encoding th
domaingsiof Rpe ARAEHSCHRDINNAE i .%‘BB?&S? . m?ﬁ’%vﬂ% %ﬁ? ¢ d chimeric
b1valen?§£ﬂﬂ§o the invention serve as a preferred source of

such . Once isolated, the DNA can be placed into -
[0102] ex pk:e@mmnbe@st theyprrttpdigseof thepiesent imepliop aF pprgssed from two

expresﬂ?r? %&?xlé'_ah%liﬁﬁ @@r&%ﬁh%c@%ﬂ@&iek Shebld BIRSE o 8i8dfibody (e.g., a

S, nmyel oma cells that do nat
humanlzbﬂl enu]l)@b’)mcnn{mmﬁeng ﬁﬁtﬁi@grt@ggq)cﬂlng Igrv(gpgblﬁ regign of thg heavy chain of the

|
ooy ot P P e RSN g A g S oo gt I
some efrbodirrerasythe firdsyag ehsodels mvm@bterregr@odiaﬁglg@cﬂam@@@%dofrequence

represe?#J %egﬁgﬁé lg?)gzllsjr% %ec‘r‘?galgg 1%9&8{1 @Q(%tef%%ggssa hkgt HaBE6f the

antibody,, 8d@phisinp adﬁrsbyarcmkierg 4 yal]lahlmrelggm ¢fhe hight chain of the antibody,

and a sp R S A T A eI B Rl B ErcWnabby. 1n some
embodi2Héts, ah& Gkst ipareenodes QUJaIriabm‘egmapialvd@ emeeﬂnilne ac1d sequence represented
b SEQSlIJBSt | t8ut ed for

Yy

[0103] Alternatively, the antibodies (e.g., 2 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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the constant domai ns of an anti body of the invention,
or can be substituted for the variable domains of one
wa@nriaorgeqiszonbi ni ng site of an anti body of the PowEst0DM3ISS7
to create a chineric bivalent antibody. [0102] In
some enbodi nent, the antibodi es of the present
invention are expressed fromtwo expression vectors.
The first expression vector encodes a heavy chain of
the antibody (e.g., a humanized antibody), conprising
a first part encoding a variable region of the heavy
chain and hightchaiin ofithe aatibpdiosi9f thepdessntiayentip alntsogrecesabefimagnts, the

t ant cav
oo ST S AR L B BEERp s v
chain haﬁzﬁa@la&rmﬂnav |angl QQuamanepmsenﬂedsb;q SBACI® NiQupaed ervadidblgyegion of the

e.,second expres t 'N odes a
light ChQ“PEB‘T'I‘fm% ﬁ'&laﬂn%‘? acpﬂ SCAURET Beéjg %8 ?PH éﬁ?ng agﬁ: rst part
[0104] €NRRELATy ﬁleVe'akr réssion veetr bas ﬁrﬁnstchptlbnzghhd(tmsllatloﬁaltrb@.llatory

ant i body, second part codin sta
sequencweghlah a4 Ao FoRPRrS SPrBret B BBBGeL| T o the vector

ordmanféf sEffedifid gidels) WticPRI(hre§ Bmoiapféafdn@blﬁhﬂoeﬂn@ Belection in
aV|n? an am no acid sequence represented by SEQ ID
¥

transformyedl gell§ 0103] Al ternatively, the antibodies (e.g., a

[0105] NUPBH e\%l’% bpl%géfﬁlbﬁ'fan{ RE5t-REESDE B presi@Néyseinfd? eukaryotic cells
expresse roma Sing | e eX]%)ﬁ;‘GSS| on vector. The si ngl e

are knovex pndsayi bfnus»eddnéhe EveDden Burarammie, IReachpromgeasgerevisiae, or
commorggaqge/ﬁ’%%&%cr s d ﬁ%%?%gﬁgagsd £d afilOA Qzuﬁﬁ@ohb %Erd’épgﬂin'i‘sms although

& “an ies o0 ent |nvent|on I'n sone
a numberf othiemstrains, gueh as Pighie pastaris, ascavisilablenOell Siags gerived from

multlce]{?\ﬂ nég{ygl%ts Igﬁ% g’se uf/B &F (ﬁ'xnx?e%g mgas?er\@\;dgggbﬁdgem 293 available

vi'ng an amno acid
from thd BMCES emdyedlsdise HEQ dsDxd”d@ Typichl sectar plabhialsraitable forf eukaryotic cell

onstrbrot i s B R AR AT S0 pvic

(thnﬁ%d)r ﬁ&ﬁpBPVVflpMHZcf(&ﬁtet-ﬂaﬁﬂﬁﬂrBlptelchﬁkﬂbgﬁ,ridc ).

ransl at i onal gul at or sequences. which are d
(01061 | £ S SHEDE R SO BT HE BRER L BI{on 1 8 Gy ridoma,
myelonfahﬁla!’rﬁﬁéﬁbma% Q’yrﬁﬁﬁd)rhé( cSli. I @Severspiet dulargrite{os) cells may be
IS (are) capable of proyiding en t
sl sod pEm 494 e vaap e o oV e egu 85 SR <kBiicing traspgritional

and tran%f tmEQIWAn?eﬁlh 1IR3 o é&ﬁ%’sm@&ftﬁéﬁfo@anﬂﬁb%n& Qlie leader peptide by
ar otic ce F are kKnown and can be used jn th

cleavage nﬁﬁmle@dﬁr sequenes angbecretmncefithe prafeias: %@EQY@F%POSB‘FranSIatlonal
modlﬁcgpmg)or}"tﬁg fteifis yeeggglr?rcb%Q b:gzi most commonly used anong

aryo m Cr’oo t hough a nunber of other
[0107] st rmcmdmglyg thmefam: fivenpars porvides eakaryatiahpsitsiells whigh are

transforgﬁg/eqsy rggcry géﬁqr_n%%gurl \tléc L k%?éﬂ%%%%%ﬁséwb dfClosed herein and
which a2¢/ &iﬂablﬂ & exfpr@sﬂirighhe Aﬂ'mmdfs&y pmll)s;mpbdeamatie geeshosingention. In some
embodig;%gﬁgf et \F/?S’l% cg'fr{ge l B3 ce?léro% ;ﬁg%ﬁ% ion2 negé éﬁ%xp‘ﬁé%% e?st one DNA
construbtbatprisimSitle 1ﬁgrmd aﬂcSHé’@y c(hEhﬁlDNﬂCﬂiea;)lcnm GﬂepcBR)éd]Hepdvh,Zuhd

transcng)‘!lcr)]xtla? raplc? ttrlagqatlor%l ?'ctigeu th%l so %Yxences w}zlch are positioned in relation to the light

and heavy chain-encoding DNA sequences to direct expression of antibodies or polypeptides.
[0108] The host cells used in the invention may be transformed in a variety of ways by
standard transfection procedures well known in the art. Among the standard transfection

procedures which may be used are electroporation techniques, protoplast fusion and calcium-
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[0106] The eukaryotic host cells useful in the present
invention are, preferably, hybridom, nyel oma,
wo@b@smuayt oma or | ynphoma cel l's. However, ot hePCT/US2007/013587

eukaryotic host cells may be suitably utilized

provi ded the mammal i an host cells are capabl e of

recogni zing transcriptional and translational DNA

sequences for expression of the proteins; processing

the | eader peptide by cleavage of the | eader sequence

and secretion of the proteins; and providing
phosphateguecipitatiey techniques. Sushité¢hniques are grnetdiky (ﬁHSombﬁd'ﬂsx F. Toneguzzo et

Y162 Al c t

ol (19865, St Gk 3 P Gl e il ARSI d8hian-132s;
D. Rice ¢tran Froe. il iyad eS6.nEA {107 D XTH: 8863-386 3 antl 0F. i et al., Proc. Natl.

coNr i s \ tructs disclosed herein and which
Acad. Scé'r ’éég%ér}lge%%%?essi ng the anti bodi es or

~ [0109] polyfirrhbelettvaf expiessinesRtdrs, thy Bié Efftessidh $&UI8rs can be transferred
. en@aﬂlnents t he transforned host ceIIs of the
into a hasheelhpnehy onesparaisly o (egedtar §eo-Fpnsiena carransired-
[0110] COTHE bHEENGAVEtOR Al $rdQidel ghﬁe@é@fd}%&d’u&ﬁ?ﬂ{é Q%odles or
sequences descri bed herein, and transcriptional and
 polypeptiqlegn whigh eomanrises gulting 3 hew qeld semprigingan expression vector(s) encoding
the annb‘%@?e'stdr %Eeﬁol&ﬂeé{tﬁleétdnﬁ'}eé&ehﬂg tllxé bodflGr gsgi(%gudes om the
chai n- encodi n sequences to direct ex
culture bynwaysouelb knew tcpem;/ p}@ﬂpd trethe an10108] The host cells
us [
01131 3585806, hPNEHIA BBl ESHRLALITA | Bl
suitable kmwpmommmel fmntbe o‘h‘mngd a¢rording fol stadd4rd anstheds whith include micro-
injectin 1&19%%&@§ a;%l’l ?atn%xg}%g?iﬁé ?lg%tglgsgg ) aFt f O}C{_Ré %é%nto pseudo-pregnant
females aﬁxD?dl&ﬁﬁig?a?d@éHdddﬁﬂébﬁbﬁh%%’ degihabqitibbdy pr eci pi t ati on

[0112] }:eﬁgs R égétzl{}v 1on s(:oh]?rlfg'g%i ﬁl{%qr%eaeg!baldieélﬂaﬁ %pecxp caqu l)écogmze

the epitope ATIIHH ancﬁCE@hek;ﬁéssaﬂ by aNueit@icell AFof eXigfiple( tllg&ﬁhable and
15: 1311 i D. Rice et , Proc. Natl._ Acad. Sc!
constantug\p{q ot ygechgglbpglg@re g'ﬁal sgpaxafe gecies. In pprpe ¢ embodiments, the
variable 'N@éﬂ)ns oiﬁ&ﬂﬁi hea¥dl chaifitthd $88Thainde 88 ﬁl%%nurflﬁ)el%bohfbs described
case of two express| on vectors, the two expr essi on
herein. Ifb“cqnéﬁ' embegimeats; therariabledggionn semarismaminoedcid ssauenges shown in
SEQ ID §it§: 154%8% EN(? tIﬂ%Sfxﬁeeﬁnl{ogﬁnEﬁ@ NRE Shrifle re%mns comprise amino

co-trans resent 1nvention
acid sequgnegs @l@smal Qdp N@r3 ptanaEQl IﬂR:]Nﬂafé Emsdamednbediorents, the variable
regions &%n%@si%%gg gﬁldgxaggée}ggggﬂg&g@ gf%gég xgﬁwaaedn B 1IRId:6. In some
embodinggrits,libel tasstant regienspaf hatle e besy chaid and dightchaiy atehffom human
gptlbodles or polypeptides fromthe culture by ways
know to one skilled in the art. [0111]
[0113] Fu H‘hh chimmerie, anttibedyl o tltegaesent irdvedii@scarsle frepared dyaechnidques well-

e BETE AR S L B AR Ao o538 s
Pat. No. I6[Kﬁ9gm .8/ Rat. N6 &T20,7¢7 bid U.RGGS. N@GS @m‘ﬂfﬂ?reb.éﬁ &f which is
In

expr essi ctors, transferring the e
hereby Wateﬂobg e dmeregoni Sereteen AbaadrsAtred by
obtaining ¥DINSSEMSdinahél B8dvyeshdal tbﬂﬁm vaflgﬂ&%%glxii@opﬂl%%ﬁﬁbodws inserting
I nyention also provides chineric antibodies that

the CDNéﬁ é}@tpfqnceaqprei;syogdfg(jqq)r,z\@lnch upon being introduced into eukaryotlc host cells,
expresses the chimeric antibody of the present invention. Preferably, the expression vector

antibodi
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the epitope on CD43 and CEA expressed by a cancer

cell. For exanple, the variable and constant regions
wobtoorhesichi neri ¢ anti body are from separate speCT/@S2007/m13587

some enbodi ments, the variable regions of both heavy

chain and light chain are fromthe nurine anti bodies

described herein. In some enbodi nents, the variable

regi ons conprise am no acid sequences shown in SEQ ID

NO 1 and SEQ ID NG 2. In sonme enbodi ments, the

vari abl e regi ons conprise am no acid sequences shown
carries 4 funSEQ I MONTetgrrdnSED hepviior light dhaiibirauendsoi thetany, variable heavy

or light tgﬂ%w\égc;de%%z%:r %g %ﬂ%ﬁ g&gg&%qg@%g}gssﬁ?ﬂngz%%g uences
[0114] enbigi pmsmvbheom prisidasta htwgamesl apkibpdy that heecifically recognizes the
epitope P@%Ba &E%lht C?s%'eai R? raglgf ?tlaiiﬁ%ﬂc cgﬁ]ée'r QQL(I“ $fie humanized

resent 1 nvention

antibod§ #tybRally @iaineth ditiboeg hnwnmemm:s fremt(éiDRs straeplaged fth residues
art. See for exanple 8 90

from CIpRs of ggongiugis speoi es Bl as r%lese % or ga%? Ejldgsned specificity,

afﬁmty Bﬁ@l capRityO I8 $6mé @Ksté{&s lﬁv&:‘rarﬁéﬁvoﬂd\k@mdﬁeﬁ& f7thé Iﬁim&amhbody are
ich is  hereby |nconforated by reference. In
replace@ bM @prapspomﬁélgcrmW@ K§dU8Hdy can be prepared by

[0115) Obt’f';ﬁdgfe Lo e BNASH 2 AGREHsRE htifan e aMoRdtonal ﬁﬁﬁb&ﬁ/al'lhese are: (1)

varl a s of the antibodies, inserting d
determipBigibe nclsotde andpredistatamsensid seaHeres Qb sts@r%gantlbody light an

heavy Jaﬁ%ﬂﬁ%ﬁ?&qﬁ %ggﬁghf?l AL hemBRiStd aRidorly, ; £XBEQERgWHiBRantibody

imeric ant the present nvent i on.
ﬁmnewlarlefe@lcablqusetdmanexm bunpminingareenss 63 thpactoatAumanizipg

methodggT %&rﬁé&e]ssagﬁ ﬁ'x%r Ez{ngﬁgﬁ%xfl %‘i@e@q% eﬁ@@l({ry of£@ERLELBized antibody.

avy or nce so that a
See, foveuaimid,d) SeRatgnt Nos |4 g}ﬁ,sdﬂh 23075 G0 6,866, @ans,@aléﬁi $4530,101;

5095 0SS EIeATLEE B SRR Mot P Wl o rein

may be%@xgﬁieﬁted&bhﬂoreeeswfblé asmhuh eonqpittregienoto @D&kBlmmun@ESponse if the

expressed nhe oi et.i ¢ cance ce
antibody PRI PG CCRP e Py R, Wich STy U Patent Nos
5,997, g@bla_ga 5. 859,61 from CDRs are repl aced wi th residues
from CORs of a non-human speci es as nous L for th
(01161  ablis impwiare et enBatP s BEBERPFLIT roleRRoR Al Bigh ZFmty for the
antigerfﬁ@acﬁhéryfav&ﬁbmw ol ﬁfb%%?tles F‘Tofd'cﬁféﬁfwlk b &S hithafized antibodies

uman ant i body "are epl aced cor respondi ng
can be prpatedrinne pwose smab@@ﬂ]tﬁ%@%tab?@u%%ﬁs agd rYéflaPS conceptual

humam(zfﬁ Pr (f{ut%er X hig&e ?}n{gﬁgﬁﬁgﬂﬁ%el@ BF iR entdNERG i ized sequences.

ng t nucl eot1 de and predicted am no
Three mmedsmaqluemmogiolnﬂm wodels momnbﬂadxyaﬂﬂgﬁ ané are familiar to those

skilled éﬁf}f%adﬁ aél at}))lu%r % dcgngﬁ rz]uéez%\\ﬁﬁc (2t Plgllgﬂﬁa?r d S W%[ﬁﬁ’y probable three-

dimendi€gil eﬁnﬂomueenal lstructg:etshﬁ stlgnted icandidate nmg(qb)lhn lsequences.

Inspecftupféo{Jl tl'hg %ﬂlgz I ngxghtg;? d O| oqghg ﬁfc%l?{fﬁ%' %ﬁrréa fﬁ%{z}glgg ) the functioning

&s5i'0n 0
of the @éMliddeOnmuSedobhliv s amml, ie. the Snalfpsit efitesibss that influence the ability

of the esndisie BinuBo BRI biBd HESHGRGL 1§ Bgvey SR 3pjges dilbe selected
and cofbnftd 8 thd06nBXA¥HNG imbba seQiaicand thae thedesired antibody

characteristic, such as increased affinity for the target antigen(s), is achieved. In general, the

CDR residues are directly and most substantially involved in influencing antigen binding. The
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may be engineered to nore resenbl e human const ant
regions to avoid i nmune response if the antibody is
was@d/ika17zl i nical trials and treatments in hunp@EUSHOB)13587

for exanple, U S. Patent Nos. 5,997,867 and

5,866,692. [0116] It is inportant that antibodies be

humani zed with retention of high affinity for the

antigen and other favorabl e biological properties. To

achi eve this goal, humani zed anti bodies can be

prepared by a process of analysis of the parental
humanizatarsibodiss ary alsy ¢adsingoodiSipatues in ehinge exbiqrn toirRrgve one or

hre nal nodels of the parental and

“““e°H%HHﬁ%f§88 ggﬁﬁgﬁgéa Three di mensi onal i munogl obul i n
[0117] nod@lahothee altanative, ym’ab@dlbsabﬂag ba Isdrealnﬂi dminmbdearecombinantly by phage

st 55l Sk s b B R S 8 SR 570,74

6,265,180 BASWeRS} e AN HAFNBRD Tdthnumbl. 12143865550/ 994). e@hﬁdatlvely, the phage

o LG o RS B\ SEceS AT e
human bty zﬁ’x‘d%%hb@d}t haghenGtih Qittd) Q”ron‘i)fmhﬂﬁoglaﬁdhﬁl ghable (V) domain

I mmunogl obul i n sequence, i.e. the analysis of resLd %
gene repmqusrffqm W@eﬁ@p}lwﬁ Acgprdingtothistechnigue, antibo domain

genes a}éTHUg i 2R4hE '?ntb‘%ltﬁéf]eg niaﬁ&r (ﬁ"?ltu'ngle Eoat bfbt&ilih' gen¥@Y a fitBnentous

resi can sel ect ed onbi ned fromthe
bacteriqriageriigs aaM:ll3| qr;fdr @n%@qnlémfba%ﬁmﬁh@nal eAdberlysiraggents on the surface

of the p%géé. Pﬁ% . BLRLAGHRE 'ﬁ%.r%&stoﬁéjgé}m@l% doﬂféﬁtfsaasﬁﬁg@tgtﬂaﬂﬂéd’ DNA copy of

ar get anti ge achi eved In genera
the phatt gend2hi} selestionsissed en dthe Buctignad propesties ofithe aatiadylalse result in

sl G BB EERAIRSIAI E BgeFis, ) e mimic

some offtie mbpartieosf thie B calli thtdlma.y ¢can tehperftirmgd in egiagntytof formats; for

ST TR D O T T e
BiologH8) r%ﬂnm @@93)’1'35@»'&2&@6%9 aflt/l-geﬂaweghage caﬁi bs pkad/for phage dlsplay

o o e i CUSTEL S St B T tppne o
from a%gfl andim BdmbindtRial 1iBRiy of WakiRk derlvzed"ﬁ&n‘iﬁé sHIE&Bf. immunized

Al'ternatively, the phage display technolo
mice. ANBPRItdireQfyV genes fromypimpamized hugancgion 0{51‘@%33) copgfrugied and

antlbodf'iéset% 4 BvBsOIHES of Qﬁ’tfg%s Al K3-AfheAd)! daBdYisolated essentially

ments In vitro, Trom i munogl obulln vari abl e

followmrth@ techjgnes ¢€t§p!ebfe€bb¥ Mark epad wh iMafuBios- %%?%7 51\991): or Griffith
etal., £S5 .f 1@97(#5073t42¢1§9§? i ﬁ’é{ﬁrag] aiiube gé’s Yn S0 ARiBbdyIALS accumulate

are one nto erther a r of m nor coat

mutatiqust eihiglgete(sofatichybammriees. Somst e rth@ pmg@s intasced will confer

higher %ﬁgﬁ% ﬁ’f“gB ?ﬁ pzag'l l?%ﬁghaa%g Iutﬂﬂ age i lg?cgﬁ%m are preferentially

replicaBdcmdsiiffefeatifted doring suisepaertuaohgemcimllanm "Bhis natural process can be
. ..single-stranded co n :
mimice] . il R E OR R E P T ST SRR | ks, f gl Bio/Techmol,
10:779a783 %ng)agﬁﬂnﬁ ﬁﬁ:ﬂidgl the aﬁ‘ﬁﬁitﬁ of I mmnatfy”t}imxagﬁmmbodles obtained by
ncoal t he anti bo exn)l roper Ly s .
phage B P b° FRAGO oM SEa B o Ao hE T ey Arb L EBF oty V region

genes \Bltﬁ @éﬂeﬂoﬁjé@Gﬁnﬁhﬁﬂ’llyQ%cﬁﬁﬁlgb@Iﬁﬁfsf(@é’p&'ﬁdlrbf) of dematrygeﬁfes obtained
formats; for review see, g., ,Johnson, Kevi

from uggauspaized depersd This te@mm%%"(dﬁ e SRexuRtep o6 SR dhoRies 454 antibody
fragments with affinities in the pM-nM range. A strategy for making very large phage antibody

repertoires (also known as “the mother-of-all libraries™) has been described by Waterhouse ef
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Bi ol ogy 3, 564-571 (1993). Several sources of V-gene
segnments can be used for phage display. C ackson et
w@boo7/1iMavur e 352: 624- 628 (1991) isol ated a di vRCHES2007/013587
array of anti-oxazolone antibodies froma snal
random conbi natorial |ibrary of V genes derived from
the spleens of immunized mce. A repertoire of V
genes from uni nmuni zed human donors can be constructed
and antibodies to a diverse array of antigens
ZNq(llncludln sel f - antlgens) can be _j.sol ated essenti al
a U

oA sidnRey, 2 265 IR0 A0%. diene RBEHNE gaNBlFR bewsel to deyive human
antlbodg%/é'fgr? r&ieélt g\%@b&ﬁés 5}?1%5433]1@ %Qnan%nﬁ")dl}f lflést dimilgt aﬂi{mues and

7347 (1 a natural imune
SpeClﬁcnteesm nbestaring rodent agtinedy. aée%ﬂ‘rdinﬁtt@ thigmeslhod yéieh isalso referred to

epltIOR? ?rgéﬁ%t%%é Wﬁﬁ%ea%x E}’Hgﬁ m‘fxt tey dg%rf g?ﬁa (9; roggxg a%@iﬁﬁ&%? obtained by
phage disiay syhnigubigRephictd nithya mpe:ft«acesof hmnamfgfl dwimdin gedgsgcreating rodent-

eferenti.all replicated and differentiated
uman BREAGHS SaEeah ot sitiges it &t Spfiioh S Rlibian \Gfigfs kfifins capable of
restonrigea fucfibH aftion- Bi’lﬁﬁir@/shﬂ&gz &. hﬂlete@ﬁhpd: goverkNGinpriass) the choice of
"chai n_shuffling Bi. o/ Technol

partnerq (¥ hepgth ?gﬂsocﬁwﬁyeatﬁlwﬁ%rt ‘naerbee the AR fadgnY domain, a

human aRfibdtB i¥ 'obtHEd (sa PCIPEdibESatidt BN by/06R s gribliblsdd April 1, 1993).
can_be inproved by sequentially re IaC| t he heayy
- Unlike gaditionghpurasnizatiof ofggent antjbeiss wER 8‘5’%‘?‘% his ecfiaque provides

complefd} WaRah UnBBEGHUES, Wicl BiveY SatERBAE ét%DR&)esx@ﬁesVoﬂ@H&htrbngm It is
genes obtai ned from uni muni zed donors.

apparentdbairil§auglatheqhe ve Hiscpssinpsriaing tof W%ﬁéd’?‘@bomﬂ the general
pnnmpf"e@tdﬁ&ggskdst > g]?ﬂggééf) g}r’)\”chg} ﬁ'ﬁ{lhg LhfiGRiéd ok hﬁeaQM' é?Mmple, in dogs, cats,

na Ing Very large phage ant 1 body
pnmatesepcgnhcnm@sbdmh@o known as "the nother-of-all

o115t PR RS AASRRERAT EXaANGEROHRReR o

antibodids tﬂaﬁ@eaﬂﬁﬁlly bifin arffipps cahbé hbkéd raducel asfnllpdunsadntibody that

) tq derj.ve nan 1t|bo om r odent, ant i bodi
binds 1 GG FHATEBRE BB TEorEr (o0rerae] icPr e ghging techniaue,
in whichR86 heas ¢Ha@sof @nbﬂﬂ-ﬁuﬁhﬁ fahtib@dy 8@BrdxpadsbeddMitl .an expressmn library

ACCOTdI to this nethod, whic rred t
expresyiag diffs andight chaigs-, The @sngw}ygpﬁmaﬁ?%sﬁ SPHiagping one buman
light c}%m&o&eﬂ&x-ﬁﬁmaﬁ Henty Hald, RedliRg seRbaddRE alligerbiadiRg. The light

di spl ay technique is replaced with a repert0|re of

chains thataprtiginsihim antigen dinding argtheryco-strIRtsed AjHem ibRrYef higman antibody

heavy MRS tTlRﬂthﬂtlﬁQ hufeh 2hBBslitSareReice U PEARMEe B Hx&i’%en binding.
vari abl e regions capable of restoring a functiona

Technigwes syeh-ab thiglpnegjazs further describedhia 1&5; Patsat 60283 In addition, an
antlgens %&S{g;é Lg%a)to MZ)% FlROME Sif F4)311 1@ fstt'?ﬁ'fs et 88k ﬁlﬂﬁanoiﬁﬂﬁ&?%lbﬁ\lm genes.

inorder to repl ace the enalnlng roden
See, e.globel.Matent SihteiGant i body is obtained (see PCT

i1 T i OSSR A0 s i

specifibiyie IR ay leﬁtﬁt twgdifiebens ahitgdms) cpmebeppropardd 8sing m]m)duﬁﬂwld;es disclosed

rin R RS MRG0 BN S PP o Sursherar,

1986, B 9NELD M8V B2 162 BN USEidaiorply | the Recoibihaipréditon of bispecific

anti bodi es, gener aj |nQ|pIes
annbodmwa%g 4 ondhees COPERTSSIORP e pbrmoelorsfinheayy flin-light chain pairs,

with th%’f@/mﬂeﬁvy ERRifORSving dffferentRpedTHERSs (PHIWIIA 2@ Whello, 1983, Nature 305,
ovi nes

537-539).
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[0118] In certain enbodi ments, the antibody is a fully
human anti body. Non-human anti bodi es that
wa@p@aitidical | y bind an anti gen can be used to prPOTUSBOA013587
fully human anti body that binds to that antigen. For
exanpl e, the skilled artisan can enploy a chain
swappi ng technique, in which the heavy chain of a
non- human anti body is co-expressed with an expression
library expressing different human |ight chains. The
resul ting hybrid antibodies, containing one hunman
[0120] | | gAecasdisieio anel appreastoto making Hnmvyicam'bndlearwtlbbém variable
Jns
domaind %ﬁ?ﬁh@%e%l%dl @Hhingesg !ﬁgﬂng%%né},grﬁ atnﬁ%%n g%m E" are fused to
1mmun0ghohula1 torbtmt dowhirhsequenaest The dysiotn pmfgrablyas wath ﬁlmmunoglobulm

vy VLR AR, SRR 5180 0P 560 R G B B egios. 1

preferréd,rtbtl’rwe tebeRiet hém@' dh@liboﬁstaﬁlﬂf@ﬁﬁnd@:ﬁbﬁ c&%&lmx{g’\the site necessary for
it antjgen can_be ysed tg_inocul ate an
tight cHfi b 3 oy LiRET SR O o SRipan DN FRsg Big AR fmmunoglobulin

heavy c@ﬁhﬁﬁsmnS&@d iPd@sired 4he imalryal ob'ihﬁ@%h@ &Rain[ L4 i{%l:rt&li‘ fhto separate

be a blspeC|f|c anti b a nonocl onal

expressgﬁﬂ Y%cag q';'ﬁ;ﬁw Relsansfardchigto & puitabie bv%tpé&anﬂm &his|psargides for great
flexibilityin adjli§taipant nﬁﬁhﬂ%ﬁﬂﬁ@rﬁéﬁ@ opﬁxeﬁﬁfcg %BB?J Pﬁ&@%a%rﬂ@nts in

ant i bodi es di scl osed “ herein. Metho
embodigiegfewhen wnequa) 19505 aSthgthrerpelirpeptide peaing esefdn ehe @ngtryction

providetHe %ﬁﬁm%}n l?ld’s 111@ Sﬁowé\% m§1blento§g§e¥{[ﬁ’1le%g&fré2s%qge]n%zs for two or all

radltlona , t he’ r econbinant pr
three P@VB%@Pfch@mS ahpmb@mre@mxemhbmﬂ;e tehpresmem pf atslsagtwo

polyper\%I n's m\lﬁ LR e l{},qg\f%%hc? %icfg ? A3 Lo particular

eavy chalns
Slgnlﬁoslp@(:lflmtles (MIllstein and CueIIo 1983 Nat ure 305,

537, ) 2007/ 14617 / US2007/ 0135 0
[(0121] ¢ B9 gl% 2GR %o “on g Fmg ﬁmFB tf(?rﬁé:og}pgﬁggp% Eylgndllm‘]nunogl"b“hn
heavy chaini Witld i €isst banding @ﬂg{nﬁaty wbdrfe arth) BRd a?nym'ltl Iilmhhﬁloglobuhn heavy

I,r ed b| di ng.specifi |t| nt 1 hody- .
“ham'hégﬁ%ﬂ @Fﬂé‘gj ?%CCPB 4?%% gl? 159 1% rc?éWstHH% asymmetric
structurdpﬁ&hﬁniilﬁﬁiiﬁhﬁgﬁ)‘bullf[ ighf eisi® th HKI9ToRE RBIN6S 'tl§e sta&lﬁ@molecule

| obul i heavy. chai n_constant_ domain,

fac1htateg}£érsie qrﬁ‘@mét)P }hgégﬁlr%pllspw i¢ ﬁ@nﬁp%frowvmcbmnunoglobulm

chain cdS:ﬁEin@fiéns Ithié SppiBk& RIdesdlided iRPeer PGﬁmfa'nBﬁ tNd!? %394/04690
hai n constant region (CH ), containing the si

Pubhs}‘?l‘é%’%%‘h #y¥8r  1ight chain binding, present |n at
[0122] | e@étex%@@nﬁ%at%'&ﬁﬁﬁé@b@ Tdm %C&qr'afég l&h§n8d antlbo(ghes are also

i munogl obu heavy chai n S ons an
within the scqnerd HeryinyBfion $‘i1<§1‘ﬂm’bhdleﬁ havg bednssed tethrgettiimmune system cells

to unwah&RPLAL EUI % abFe%% ﬁog? ég?g)g}@ Sémd Qz[tgleﬁpcs%lgg\g‘ n%gctbolp (PCT

Into a ni’sm I ovi
Publicafipm Rjobi WiQ 91/pa3@wm¢wca Q2t26)637ﬁLtaandlEIpﬁm9)I Hetsoadnjtidute

L T AT TENE N T N ——

agents anldetecdmlmtes act welh knpwa\in des drhemndpid myedairds S. PatenS No. 4,676,980.
t the ces for

ho r 0 le to inse n
[0123) 1" Bideié chaln SPSVH?%%%‘BF PR TR Sodnead Putcandes eERHRdsgilbpdes et al.,
1997, F}EBG‘tZ@rtemtl 309 HBE—@XDWhQQ oPbuchsih@d ShaihMRhgments using various
linker %/‘ggjpa chai né’ ual ratios results 1n high
s 5% KioZi ¢t fil- 1997 Beotaincl nsiinaesingal 95 a5i4dp. A variecy of
techniques for the recombinant production and manipulation of antibodies are well known in the
art.
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significance. [0121] In one approach, the bispecific
anti bodi es are conposed of a hybrid i nmunogl obulin
whe@vg4ahai n with a first binding specificity POT/O8®07/013587
arm and a hybrid i munogl obulin heavy chain-Iight
chain pair (providing a second binding specificity) in
the other arm This asymmetric structure, wth an
i mrunogl obulin Iight chain in only one half of the
bi specific nolecule, facilitates the separation of
the desired bispecific conpound from unwant ed
[0124] | mitiseghtsmplitad the therpressmb inventiom sncoppassesiot 9aLIbE gnonoclonal

. descril ' ' ' . .1 .
ivos{S SRl TR UL 4 SALBIFY o e e
of the amtitiddbesglsweh, asdtabpF (abl a.gscFwol ¢ fraginents|apdjtieg hieed Such fragments can be

i bodi es re.al W thin : :
produce R A8 e 3Bt b SE0RTElechifpes et coubisna n
the art (Rﬁﬁwés%ysgﬁdlg(ryséj, Iitgl\/?eﬂmdﬂﬂ‘mymaﬂ, m::ﬁ@-QQJAS?dmaIESS).

No. 4 , , .an or, treatnent o IV in tio
(0125] ( pifeinpiop] BbhifE RO BEITE0 I GGG g cxample, an
antibod A i gFRnOSHE proalaéearu;cafzjyng.ai_b ell(e_aamgé diﬁrﬂitﬁsdimwiﬂe%e:mﬂﬁo provide a
usi ng any convenjent cross-1inkin t hods. Sui.t abl.e .
100 Kd dragaient Agnaterl (RhyenTals Sgnioat fri o sy Slegind R reducing
Blodk# fop ekl &ulfHydsyl dradpanesdifing from cl f
agem’ a%ﬁ%yg&%aslgad‘ 0125%%?;1 | e chafﬂr?j g/ g?r aI?rre; sngrragmaT gecl)vage ° .
disulfidn inisissutouprodsesci K FaBbEIOPBRHIORT TGRS oA P Vely, an enzymatic
cleavagé I%glélg éﬁgﬁﬁ IJTS bce fwo ﬂ%o@%%hf"liféb ﬁ%ﬁ@ﬁtg AAd 8h F& Ylgment directly.

aln ragrrents usi n aril ous linkers is
These niethods dredesanibiedy for example, by VoS Pat iNes. 40363 andet3 647 and

10:423-4 . Vahi: e ' .
referencfees c§:8n aine e{/é\md %ﬂé(?f ath];ts gfe rrlglg%grﬁéd fl&%ln%l%erefe_rencq. Also, see

i nant pr n-an at1on of “anti bodi es
Nisonofftet alv€1 96MNdvak Binchdne Biophys. 832 AK0; Poogy 18697 Biochem. J. 73: 119,

PCT/ US200 ' ont )
maeind TS R AR A Rebi SR, BB R hlahd Bt 1967)
[0126] aEt Ahasllhﬁ%lgl,eghe [Flab edII: bb pv@iuckd! Ey éx’:jsairg@NfAr ag:mé?tgFab of the
.. thereof containin e tive binding region t
antibody TR GG B FROLpHs 2 SER ORy P PERsote and
introduding thé'Gedtbkigito §Eﬁfk_af-fo@@ﬂieﬂﬂ@r)€‘cﬁél tdexpregsabeEelsl from t he
nonocl onal anti bodi es descélbed herei,n usin

(0127 { o Rk HRESHHRPICOBTEAYF ARG T IPTS i gnhadi gy folmeglide escribed

herein, fcludidg @@otiohﬂll%ﬁtﬁ@ﬂ@nt&ﬁﬁﬂ%ﬂﬂes whichld&her HghificatdBraftect their |
Press). [0125] hods of prggarlng antlbod%/frﬁgnent
propertigs@nde/atiatta ovirich haverrabanged qrolecrsrsadacaivity gnd/gp afipylyy For example,

amino J.Jigg‘%g%}wé: é‘f‘mﬁﬁooﬂy QY e uhinBRa MiBbbdy, FhSDEAER1EAId to obtain an
ant | es W th pepsin to provide a 100 Kd fragnent
antibodyewith tht desibd pindinpaféinity soytheED43Rr 6EA exnrpwsed oY dbg gancer cell.
.=usin hi ol. ' t. ' . . .
e ]
herein. f Examples af apdifidd podypeptifiedinclude palyreptides witlh doserBlivgubstitutions

o i B BB g TR e AR et AR o
signifidahfly Aelttdioasly chiange therfagetiunial aétivégt byuse oflvbemicnbahaldsgs.

[0128] Zr Ségslgg_ rglciglre?gqaefxgé ir?séﬁt%x%ﬁgclgé{e %Jr'msrio- I-jﬁaﬂilor l<\:':§1)1%'oxyl-te:rrninal 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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ref erences contained therein, which patents are
i ncorporated herein by reference. Also, see N sonoff
wetooal1461(1960) , Arch Bi ochem Bi ophys. 89: 230PCPUS1087/013587
(1959), Biochem J. 73: 119, Edelman et al., in
METHODS | N ENZYMOLOGY VOL. 1, page 422 (Academ c Press
1967). [0126] Alternatively, the Fab can be produced
by inserting DNA encoding Fab of the antibody into an
expression vector for prokaryote or an expression
vector for eukaryote, and introducing the vector into
C-termiaupobdHibanaptbedyoof aukenyyet@ a ol gpaptids whitteineadnseq b 3&jum half-life of
th quf i nvention enconpasses nodifications to antibodies
e antipodyy 'y nept i de described herein, including
[0129] f urBdbistifidioh yatiguts haveat leasd ohb aghiesacill iredidwtoinrthé antibody molecule

i gnifjcantl ffect their rti,es and varj ants
removegafd f diGrENLSRISHE BiFeEE ayéwﬁ S tecitey of greglegy ipferest for

substitulibhhIthtitigerdedls ifMaPHR, hyp@fUaﬁ@b@QbQioﬁ@%FRealtéﬁ‘anons are also
anti body 5F1 or humanjzed anti body be nut at ed

contemplgtegh (Conservaiive ssiitutions a{qﬁéwa\@smrﬂ@%ta@i/%'aﬁlﬁ\y updes WPthyadmg of
"conser‘thn'iJ’s%b%ﬁoﬂé’" %&P%B%ﬁﬁgni’ﬂésﬁlhﬁl & 8RaRk if Bldlegical activity, then

fication of pol ypeptides is routine practice in

more sqbﬁ@naalt changesn denprajpatele exrplarnpatpsiifutigns ain) the fpblebglow, or as
further Eés%ﬁm:@ﬁelgtv et dded 1 AhyRERYA gg.%se'fsnﬁl n? de 1&%%&@@%&'% products

W th conservative substitutions no acil
screenedesi dues, one or nore del etions or additions of am no

acids which do not significantly del eteriously change

the functional activity, or use of chem cal anal ogs.
Aunumkﬁﬁ&S@hﬁmnnnmaC|d sequence i nsertions include an1no-

and/ A~ oar bk

Origing] B T QLIS 1O 50T PP PaRg e EarR e E Har of

Ala (X NOT€ Tes| gges, as Well as | Nivaseeuense | nsertions

___QLQ_M miltiple anina aci resi dues _Exanpl es gf

Arg (Berninal  ipb¥¥tions include an ahYSi,lSiiayAmth an

Asn (N?]l (S]] II!—I_[d.I éllﬂ” Ullylil EST Uue Of ?El ﬁig|&%ﬁli&u&% L C
a

epi t opel tag. Ot her insertional vVarian
Asp (nt i body noj &wl e include the fusth;Atsm the N or 33

\ADY ')ﬂﬂjl1/|£; wio) Df"l'l_l IC')ﬂg7l 0412507 'I'r\rm af +hao

LI = " gV f = = TTmTUVLIJIUT I LILIL IIUQ UI | I A

Cys Ght i b body of SFF en: enzyne or a poly e%"tr 2 whi ch increasds
Gln((%ﬁe serum hikpl1Te of the antiogey. G][u0129]
1

ubstitution variants have at leaast one amno acid
GIU(E)esi due in [AePantibody nol ecul g AfBrded and a
Gly(dgjllclcﬂl e due-Tserted-—T T Tt s TR ace—The bi_LEYUI'

reatest inferest for substitut]ional nutagenesis

sAsthﬁilnEByglA@_' ati ong

lle (I)shovvn in theLf%bl e bel ow under th Che
- "conservatiyje substitutions”. |f| sggBugkbstitutions

result in a r‘hangp Ln_bhiol ngi call acti \/i_t VA then nmore
Leu (Igubst ant i al | BRanges, denoni nat ed Nexewgingidle; Val; Met;
substitutiops" in the table bel 12 PHES further

WK ¢

His (H)ncl ude t he| Aygervari abl e regio

ara ol fa ebat annnl at nrl (‘mcnr v

described below in reference to jamino acid cl asses,
Lys (Kr)ay be int r JAm_ged and the producft Arg;$lnedsed. Ani no
Met (léﬁi S-Sterbst ”Eaﬁsﬂs Leu; Phe; lle
Phe (F) Tyr Leu; Val; Ile; Ala; Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
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Oiginal Residue Conservative Substitutions Exenplary
Substitutions Ala (A Val Vval; Leu; lie Arg (R Lys
waywy/16Eim Asn Asn (N) G n Gn; H's; Asp, Lys;PEr/ysS200&5ma3ss7
(D Gu @u; Asn Cys (C) Ser Ser; Ala Gn (Q Asn
Asn;, Qu Gu (E) Asp Asp; Gn 4dy (G Ala Ala H's
(H Arg Asn; Gn; Lys; Arglle (1) Leu Leu; Val; Met;
Al a; Phe; Norleucine Leu (L) Ile Norleucine; Ile;
Val ; Met; Ala Phe Lys (K) Arg Arg; G n; Asn Mt (M
leu leu; Ph ; ; : ;

Thr (Tro (P) Al & mra Ser (S) Thr Thr WD 2007/ 146172

17 UDLUUII J \V\} TyrT—TyT;
Trp(V@ne Tyr e Trp. Phe; Thr; \gi;yri;g (V) Leu lle;
Tyr (Yeu; l\/bt PhEhe Al a; Norl eucine TltiblBﬁ¢ 'meSantl al

nr‘nrllflr\af|n e dn_tha hi Al A~ ~nl oy opnay

Val (Vnt i body arf I:e‘létccz)rrpl rshedaby " sdi Usslien Ngﬁbglﬂ {‘Alt}?’l ong
that differ|significantly in thelmoﬁéﬁoeﬁé on

maintainingl (a) the structure df the polypeptide
backbone in the area of the substitution, for exanple,

as r
s 25 8,580 RS, SONAS Ukl B lpssi
accomp(hs;ued bj'l eelbmtirig substithtions et difisr signifeantinlin theireastact pmepaintaining (a)
resid 0
the structur P . po'iy rcg{éé? ?ac(ilcb % B t%ﬁ%y& iﬁg}g g&tﬁg ﬂ]\te ch ?%g a.wg%e as a sheet
or hehoél ébnfb’ﬁha,tldre (b) th¢ eharge or hydrophob1c1ty of the molecule at the target site, or (¢)

the bulk of the side chain. Naturally occurring residues are divided into groups based on
common side-chain properties:

(1) Non-polar: Norleucine, Met, Ala, Val, Leu, Ile;

(2) Polar without charge: Cys, Ser, Thr, Asn, Gln;

(3) Acidic (negatively charged): Asp, Glu;

(4) Basic (positively charged): Lys, Arg;

(5) Residues that influence chain orientation: Gly, Pro; and

(6) Aromatic: Trp, Tyr, Phe, His.
[0131] Non-conservative substitutions are made by exchanging a member of one of these
classes for another class.
[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 stability, particularly where the antibody is an antibody fragment such as
an Fv fragment.
[0133] Amino acid modifications can range from changing or modifying 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 to three conservative amino acid substitutions are made within a
CDR domain. In still other embodiments, the CDR domain is CDRH3 and/or CDR L3.
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(2) Polar wthout charge: Cys, Ser, Thr, Asn, G@n
(3) Acidic (negatively charged): Asp, Qu; (4) Basic
wQ@ pwsiltdéivel y charged): Lys, Arg; (5) Residues PeEUS2007/013587
i nfluence chain orientation: Ay, Pro; and (6)
Aromatic: Trp, Tyr, Phe, H's. [0131] Non-conservative
substitutions are made by exchangi ng a nenber of one
of these classes for another class. [0132] Any
cysteine residue not involved in maintaining the

proper conformation of the antibody also
[0134) subdadifications alorieslade ghigpariated o gotgl XC?%@BORYH%PMGS as well as

polypepﬁé 43ith Yehe? QQL&&{slﬁtl‘BBaltrﬁgdlﬁ%’tll&ﬁUElﬁ:h%dfd?reﬁ}iﬁﬁle lycosylation
errant cross-linking. Conversely cystelne bondﬁ_gd ‘
ylated a

with diffeegatlsegadcrsatylasionsand phesphowyatios. i AviRadies arg glycos
conserve& ?&Dﬂéﬁsylp th&at EJJ Rk oﬂ@éﬁerg@lcﬂ%ﬂ(pqg§7 ' éhe?ﬂ Immunol. 65:111-

rag rren suc ragrrent L‘
128; wwght mad Momhscm,di FoH7¢ RITTHSH d ar6r-3g I Heraddigosarg @ﬂqlfg&é«? chains of the

f e ani no t e
1mmunqrgrg(g>élil¥1§ ﬁgfscl;tr{g Pgoéer'm S fugﬁté n %Bo %heg %\1/ h??%% @ lr fexﬁmunol 32:1311-1318;
Wittwe i@ Hg@&rd, 9l9b;eBia¢hemb2%4175}gil 80) awerthe ixttmmcﬁemdamgteractlon between

portions i the EIVARPE: B 9 SLETHLB SAROURTR ALY Bieraad (BE-dimensiona

surface Sfllbx‘étgl?dlﬁ)&:@tem @I&‘fdﬂ"ﬁ(&ﬁd Wiuhbj supea; WisckndeMagném 1996; €urrent Opin.
nts, no npre than one to three conser at |

Biotechg {446 dONEBRF RIS REYAR FRRUEIARTHHY A B RHpEopIotein to certain

molecuﬂ? gﬁéeﬁ up'oﬂ sﬁéélhh régdgﬁftloﬁm%%ﬁltﬁ cdshRitichi3f danibddies leas also been
35 WO 2007/ 146172
reportedPORTTIS? embczdywndm sellulanmiptoxicati RCR)- sk pastirilete CHO cells

with tetgac\f&%%eiue%{lﬁ?ecﬁgg) ?345 A gget?%ld&@ﬁhir&ﬁ&nsﬁaéﬁu (GnTIID), a

post nsl ati onal
glycosyl’tmilsfdrammammzmg lﬁm‘knaamn Olf brseem@l@] Agl waorspored rhave improved

ADCC ﬁﬂbvgg%ere b T N EZ%%EC?E" gfl’lZ@ggP ited at

[0135] cO FGlsrwgdatﬁlﬁﬁmﬁ dribedies id typically eitb¢raNilinked oo Mslinked. N-linked refers

R e MU T SR
tnpepu@é é&ﬁ%ﬂ@é@: fh@ﬁéxﬂ@inél)d-eel@m sRrafiné-Xethrésningegt (abpdraglﬁe—X-cystelne,

e Bt et R ACSIShSE e
attachnfenP 6P @R cadbdhdrans hbRAY 1P abhdagink rsﬂﬁfi:lhﬁﬁllﬂ'ﬁ{us the presence of either

I nteracti on between OI‘tIOﬂS of the %iICO pro d
ofthesw\hlp@hﬂ@%twqalﬁn@@tmPm’élmﬁﬁﬂ‘éﬁr eraRted A PRFATIAT Slyert sfion'site. O-linke

glycosy{l%e%eregérgﬁp O{l@:}a\?&ﬁr&%ﬁ@ ofthe igall N—%@Qt'yléa%fﬁbsamme galactose, or

errs an supr a; ss_and \Wagneér
xylose O h}sdrbxy}pnmo acR}, otast nonmombgseme)or t@epwga%}ﬁmgb §dydroxyproline

so se t get a given glycoprotein to
or S'h-‘@%% S {'\égglbgsl&%gsed upon specific recognition

[0136] St rAdﬂﬂroa&zf e@opsylstibmsitario dlic anttiodyds esnveaisntly agcseplished by
altenngctglg &Hi%gj 8{:@);6“‘ 1%%%%:)3& t%nbto 9&381%%%%%&%%' ?lt}?erabove-descnbed
tnpeptlﬂebécﬁiéylﬁés {fex Nﬁgﬂdedtgda_sd:oeydpnm siteshi The 6ltdraddn may also be made by the
addition o? or sﬁL&lt&ggrﬁ g}rlr,] r}Pélotr Hote fsgrrlr?esgr l e!on(r%n r-le-:!51|d|u?eS 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 cell type used for expression of recombinant glycoproteins, €.g.
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gl ycosyl transferase catal yzing formati on of bisecting
GLcNAc, was reported to have inproved ADCC activity

wQ bvanasier al ., 1999, Mature Biotech. 17:176- 180)/US2007/013587
[ 01351 dycosylation of antibodies is typically either
N-linked or Olinked. N-linked refers to the
attachnment of the carbohydrate noiety to the side
chai n of an asparagi ne residue. The tripeptide
sequences asparagi ne- X-seri ne, asparagi ne- X-threoni ne,

.. ..and aspar,ag| ne- X-cysteine,. where i s.any am.,no.acid .
antibodigs ag pPPep lg‘lg‘}ﬂ?féPe‘ﬁf 13 f?é&w&%ﬁﬁf‘ﬁ i %%%)‘5%6&%%&”"053’13“0”
pattern dT1RY BRibdlicdidaA ®BRRPECtEd (Seb . £.ANM] 89F7, TPBRI YChén 1172:9062-

aspar agi ne side chain. Thus, the presence of either
9070). of these tripeptide sequences in a pol ypeptide creates

[0138] S B?E&&ifi.bﬁl!to mééﬁ?ﬁ%lo?thb efls ! Betofd thh i@t glycosylation during

| ycosylation refers to the attachnent of ‘one of the ,
recombipagaredi¢tispef phidbodies iwshwde mowiangds, sredia frrmulstions gulfye density,
hydr0x ] ' t i dt
oxswenafg LA 8ol R DYk BP e beon roposed
alter theTelixydyakigh paitere achieved goa partigslad hoft®1S61ismdailudiog inffoducing or

overexpxgalcs%i%os lftgihgegx%leg %SVP v?eldﬁg %%i%ggaicggaqydeg)%f)(g&cs%gﬂgﬁ C%te i’étﬁ:g Nos.

e am no
5,047,333 & 510,261 0arides . 258,290, @lycasyiatioh, dheeraiotypeslof glycbsdation, can be

enzymab BT T R osht e S5 S0 YA R ise 1 Enco ),

N-glycogiiidsd FOthdoblycosidsdust, iehdiddlpeosiase BDLerlogiosidasy F31elnuddition, the
threonine residues to the sequence of the . original .

recombigant hastigell sas bagnicHrally gngjessssd t&t‘?ed?()?fg‘it’cvéé? .Pr?%i%% certain types of

polysacé_ iddh Y $ASK!| Al saRi AL fuddfard Vel @ @Sin By at] SO be
altered wthout altering the wunderlying nucleotide

[0139] seddbrrmethery ebmprificatian ingheds ysirppriniggdechniquen kgpwn in the art,
includir%; %lét t§ i%é?i tgz(&{pzsfﬁ'ﬁatictnli‘@an N R suﬁktﬂﬁﬁ?ﬁ hed ekdihtion.

use or expression of reconbi nant copr ot ei ns, )
Modificatigns & hOis200fF txBaplR, fCHtysaoer/of idstrior snmupeassay, Modified

otential .ther ' LS..J ' .
potperf B B AR B Y B el wing sandar
assays laitimbiache art csomebef wehigh atedescEbal beloy.anddn tht Exdmples.

19 J.. Biol. em.. 272:9062- 9070). .] 01
[0140) 3 qqi e 255PH phoTURERIdE FRn pen e iy Hedbpfteetd (for examte,
linked) & Aie&dent| 60 8y h Bidrapeutivagag andedabdli Bxamphssaduhérapeutiofagents are
. antibodjes include growtghm)det. macli a_formul ati on,
radioactiys mgrRIegEIIPYINS, EPEERHISTARFIUE OIS i cat i on

[0141] SChEHEBBEy (RS dlypedtidypsf BitSnv@ittadaah By HnkaPd a label such as a
proposed to ‘alter the glycosyl ation pat ttﬁr n gchi eved .
fluoresqent moprgule: 8 ardiPaqitys P gHHRy AYFIZXBICuDE Y FHHET 8BRS kAgWBin the art.

X ) PEbEe R Yo SRY IBISCUIE MRk K8 bé Betected. In a certai
As useo %é%’s{a}%gﬁgéin%g pr&%%tsgtoi o?], (U.CS. Pat ent Ngg?e @ certam

embodifiedt 2n3@8body, Bap bedabelabsinppmorainn of@ pdipigheled gpinogcid. Ina
certain grglﬁgéﬁhgsr#,w&%n oi&ie}é GRRYhAbE QQteFf(;era 'i’)g%ark@@ 2B (L2 d¥eptavidin

renove romthe glycoprotein, xanpl e usi ng )
containimgaofftgresentiaedkerof Emeymnatic actiNity ithes oain e detefted by optical or

ot SRAEAHHER) 05 Bl EI9RHI B Ehiy copotimen, el oy b
incorpogatbd imtaor bitached ed anathéryreagmit mééoteih thm biadsitf etantibodynof interest.
For exagqrp?g,easlsa cﬂqngye é 1an|ccr)]r1:vto¥§eeg in(%(f) or attached to an antibody that in turn specifically

binds the antibody of interest. In certain embodiments, the label or marker can also be

therapeutic. Various methods of labeling polypeptides and glycoproteins are known in the art
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pol ysaccharides. These and simlar techniques are well
known in the art. [0139] O her nethods of nodification
WO p@adda7usi ng coupling techni ques known i n t hECEHUS2007/013587
including, but not Iimted to, enzymatic neans,
oxi dative substitution and chelation. Mdifications
can be used, for exanple, for attachnent of |abels for
i mmunoassay. Modified polypeptides are nade using
establ i shed procedures in the art and can be screened
usi ng standard assays known in the art, sone of which
and maydlseeusdds aewﬂaedgmrajwlaam qfrlahdhsemslmlnpb@sare potllimjted frp enzymatic,
ﬂuoresc%rgnf bOdi¥ c%ln¥ %Htrﬁ Sac%vetlmfelé nﬁ% 128 oﬁﬁ%eg@br p%lygeptldes

or ‘exanpl e d) to n agent, suc g, 1
include, dut b@rxam elmlted tagihetfollmeing: taalﬁmsotomrghé@nuﬂemdes (e.g., C, PN,

NN T E A T e S———
rhodamiRB] 1&%1&%09%{(51@@%@}111@&1 (PE))s ehzyreatid lahelﬂﬁq gb borseradish

linked to uch qu resce

peroxidpssqbalaclpaTpI BT, Ao URG PRRFPRIASE, SegP B gy B Bose-6-

phosphéf@&%dr&géna% aldohol dh: afieheildte deR@obedie, pedligllinase,
fers to any nol ecul e that can be detected

1u01fera$,q§,r cheinnlunainpreninbintinyh gromns, 1edRfeRIPeHBO) YQB@F%Oepr?peS recognized
bya secbﬂ&&gr}g}g@&rﬁ) e go flelﬁ:lﬁéaﬂb%r%ﬁj LHudH¥es LiAdih g sitédfo secondary

N noi €ti es that can be
antibodiget ract[abbmldyag@rk@ds &pitebartags). dn, ceggmeqypggql@ieﬁts labels are attached by

spacer a%%at ?ggfﬁg%seﬁggpg Q(% Fegiﬁgyf)% st 1gﬁes&:rﬁ>r hiRGB)ERL i ¢ activity

colorinmetric
[0142] netTizdsyention aﬂsp priovideh QUammctewecaé n@mpg@iyonsr poraprigipg antibodies or

T TN N
Pharmaaéﬁticb.nyl yiccrfptamé exaplbnts aF@kncBwa irpthe arta ahd besi relagiyelydnert substances

j.ncorpor.ate r a ched to that
e s 8 oBREBHRR T b PR APRELY BrRfa bbb, Bbfipl,
excipiefttdahdlive fyrROsH ddiﬁ@itsﬁmci hﬁ: abtdyed dmIentraSkﬂble axciplests ibeglude but are
t herapeuytic. Various .neth

1 O TN T T -
encapsanthé AT Bufters] MRPAGH hOHctRdibn eAR&hREY Ebﬁ:l}bi&ﬁ@ as well as

Certain géneral classes of_ |abels include,

formuldtions fercparenterah exgdraennarenterpl drugdelinery A &5t fPUFn“ﬁ &@gfﬁf on, The
Sczenceacﬂ% Pr%ihgéagf Pl\z'&nlch%p Shh Emﬁm Pabihidebe).f or

trd i ncl ude, but are not I|n1ted to, the
[0143] f ol 11ncamnege:mb<aﬁmn§oth@pe@er@pnrpa@vléw&q@mser@%@esgnbe% perein) for use

in any cff tgé m]e%ds d%?%%beﬁ%s%é{eég,g\;f}e?%%ytﬂe corftedt of t3d hd a medicament and/or use

l"uorescent uorescel n 1 sot hocyanat e
“for mar(uFAct@e, of arthediamment, | ant hani de phosphors,

phycoerythrin (PE)), enzymatic |abels (e.g.,

hor seradi sh peroxi dase, (3-gal actosi dase, |uciferase,
Polvnuélkakﬁdlésneedihl&aapﬁaioaml gI ucose oxi dase, gl ucose-6-

[0144] 8 gg %g)é/%gtggr? dl v1 efsl Agriéuc ?eol%lﬁlgs 1%}}’13%&512 %%%ble%h@ge%uence

encodn?é‘&l? Sk liiﬁﬁib@[&nal Qitmbd{b)é land Ip@l}@ﬁptuﬂh‘s&ﬂa@txéhseni heeein. In some
oeptlde e 1to es r.ecogni zed gfa seg\onda&iﬁ1 ain variable

embodm% g pgl @p@m f BEPHEF pAayenges ¢ lehi ¢ha ey

regionsSi t€s for secondary antibodies, metal blndlng

domai ns, epitope tags). I n certain enhodi nent bels
[0145] ar elmqm%aowensspgwlmwwewm%ge 18 ?lﬁfct equence

encodifEHGRaPP LR VatiaSik $4dibn BLTHARME SEQ ID NO:1, and/or a nucleic acid
sequence encoding the light chain variable region set forth in SEQ ID NO:2. In some
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[01421 The invention also provi des pharmaceutica
conposi tions conprising anti bodies or polypeptides
walemanidierl herein, and a pharmaceutical ly acceptBDE®07/013587
carrier or excipients. Pharmaceutically acceptable
excipients are known in the art, and are relatively
inert substances that facilitate adm nistration of a
phar macol ogi cal ly effective substance. For exanple, an
exci pi ent can give formor consistency, or act as a
di luent. Suitable excipients include but are not _
embodirhénts, {tRelpolynsctlabiiddsTiongprizg emusleiowsid seapeanc ergoding 4 heayy chan
) agents, salts for, varyin [t S '  ~ aci
variable 38Rk SomBFE 2% St of tee SR RGTISHO BISORE ool AShalcic acid
sequencE$AbddIRNA ﬁgﬂﬁchgﬁi *laﬁg&llc_a fepionanprisisg ?m, tﬁra_r entheseaCDRadrom SEQ
nonparenteral, drug _delivery are set forth in __.
ID NO:RReh SR TP Eren i i Rl Sl oBrice forherich & PciPivagyt ssgpppos set forth
in SEQ FY NOBCknd7o04 hedleid el PRQ03nce(sef fbdth ihSEQ@MD NO:10.
enbodi nents, the inventjon provides conpo§%%%ons
[0146] ( ddnepmpEmbREIBFNS, th%POHX&Bcle?ﬁ*ﬁ/ea GOTBYISE AAuslsiG g sequence

encodinge‘ﬁg&ﬁéagg%h%fx%ﬁblemgidﬂ?sét foRthl S EP MO E¥O: ) hndreLa agclaic acid
I canént and/or use 'for manufacture of & )
sequencaediading fte. light ichainciagsblegesion eldiogndn MR HINOde|Ip some
embodillng&éﬂheB&grr{u@%%ﬂfiéso&r@fﬁ& PR 8sidRegYeHe |eﬁ96diﬂ$§ heavy chain
conptising a nucl eot1de sequence encoding any of the . |
variablenepivnl congirisang orxe tivesordhite $dPEp Epni HEQ I@’b&@rzﬁi,@@é/or a nucleic acid
herein. In. . ' .nal ' from SE
e o € ST 8,8 G, cons o 520
ID NO:¢ Al sdthe embedinunss, thopelFhudleptslsrsompbise h mupleis, acidhgequence set forth

) I | eoti des conprise a_nucl ei [ C
in sEQE A o Sier R auTg cieil Feofaiiaist Kl ShOIBRBER | | |
[0147] SEQn!sBm¥@ribodamehisy tha polyalueieotides cbmeguemsicie aciddeaernce

.the lLight chain. variable reqgion N i .
encodinginp hefy QML SRR BT L Ko Set DIy A BE et acid
sequen@RROHINE ThSlightthaROVatibid @londes fartinjpr SEQ 1B MO . einsome
acid sequence encodi ng a heavef ,cha|(£ vari abl e.regi,on chain

embodiggs figi REYIRSOtdRD COFPTIEGE BUCIRIOREIS SOGHFRGE TP PF NG iy

i 15 h & bfie, 3bJor HRAUEDRS e SEIQID NO:bpdtid/ehanucleic acid
vmabl%%%?@%%#%%ﬁ%onpr?%i ng, one, two, EIOQP t hree (:DR§
sequenéa grodEQ 2 light )tin, varigblegegios PRBWTIsEIg e, Tk o three CDRs from SEQ

ol L eoiy ' A& sl aSREUSOSEAS t forth
1D NO; OVI%{%%F%B{yggﬁﬁgﬁ%gqg?ﬁggg?lgyﬁ%&rf&gﬁgisc “aci d sequeﬁ%lgnce e
in SEQIEX Nf)ot 3, anilfor SEQclei> Mdx sequepca g fforth i 3R BhSHi%rent s,
t he, pol ynuc) eot i des ' . ic - ,
o181 R RS RIS RGP Gl by S onc
encodifiERe/HoaNCizin andatde region sétéprth ax SEQ BrHiQsAcanddrcpaicigic acid

the light.chajp . ,variabl.e regio NSER 1iRome
sequeng popodfi e HEhT i s KRR 36l LESPOITNEREY bidom
embod Z6ERY, itEepsly fclt @i des oinprise g neoler wid setjuegeasdt ey in SEQ ID NO:15,
chain., variable regi.on co ISy .one, two, or three
and/or pppele 4ol Hayenes ﬁ\%f%‘%’ ﬁ’nﬁ@rﬁaﬁﬁuﬁ?ei c acid sequence
[o149]encnds Bﬁ)rﬁcihie@fo mbfd &F otdinagbbldl] e diecart thanmsiagesigt ofthe degeneracy
two, or three CDRs from S . .
of the genetic code, there are many nucgpeotl:a% sequences that encode a polypeptide as described
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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ID NO4. In sonme enbodi nents, the polynucl eoti des
conprise a nucleic acid sequence set forth in SEQ ID
wolot/dige1and/ or a nucl ei c aci d sequence set f orPOT/UR20BEGQ3587

D NO 12. [01471 In some enbodi nents, the

pol ynucl eoti des conprise a nucleic acid sequence

encodi ng the heavy chain variable region set forth in

SEQ ID NGO 5, and/or a nucleic acid sequence encodi ng

the light chain variable region set forth in SEQID

NGO 6. In sone enbodi nents, the polynucl eoti des )
are endogenops geresdbaiast altered @b @ rs%khmfr%’é OF Q38 HationSe SHSP as deletions,

addltlonsﬂ I Su‘égﬁtg@%’lﬁe%f xﬁ%ﬁcgﬁdgg n?ﬁé Fésﬂﬁln%QﬁRNtAV\ﬁ}xd BotdiRcEE but need

or a nucleic acid Sequence
not, haveenrcaltiredystaudtingur fcmam vﬁaldalasma@ hedgeifiesoming standare frehniques

.or..thre
(such as é%%%?%% Hh%gﬁ%%l} ?]nnu%]i %‘?aa &8 ggr%er %Jshég a&f%n leic .
[0150] acTHe p@lqneﬂeemtsstof fisis idvention Si(be Bbﬂalmeﬂaxsmgnﬂeuncagl synthesis,

recombipas et GoRERordOHEAt Lt PEDIelids b jhss are well known in

the art alfPHIUdI ikt b8 debHRUGn detal] Hefsinic One of ekitlddithgatt ken hsathy sequences

chain variable re set farth in I D NG, nd/ or
providedEhGEBIBAA SOPEC G A UA T BEERH TR GRS A4 Heahce.
[0151) Vanﬁbﬂeﬁax?ﬁ@b&Enﬁcﬁéotfdb&thdgrtemthﬁ:%tﬁodd @ pbyicleotide
nent s

nucl eot i des rise a cleic
comprisigeiediesisgd SFANENEE LAty IRPTIGR IGICh PYSARRS Vepkor, an hegpector in turn can
be 1ntrm{1+é€!i it6 at%‘ﬁitgbﬁ PRSERAF0S RlplibAidaddandi@idddobiChs flther discussed

I's appreciated by those of ordinary skill in
herein. Pbﬂe'nmlpomflmcané?g inserted intp host qeHls by agy mesags ynown 1p fhe art. Cells are

transforrggél Sg é&g&%%ﬁfp%g% ggffi‘(gtgs ﬂgﬁé@%ﬁr | Qlld@ %k'd#ﬁcﬁ@ﬂﬂﬁé" ‘éﬁ§o$ﬁ@§13

erein.. Sorre of
transfecmdsre s}%nqatlhg ou clecmopateton e@nccmnitﬂOFl'a%dw theotxegyneus Rfﬂﬁmdemlde can

f
ve i RUS5R 8307 BB B PR b IS LA i o e
host cellysengmed Ehe widgmicldotide by atrqﬂﬂﬁed‘phmbe dsobated frerrpﬂxesmnit cell by methods

i nvention. Further enes conpri si ng
well kn‘%"}‘féW“sp')‘Hl‘W@E‘i §8?’|eo@’e§ ﬁfé’ﬁggg k@\?l ed herein are
[0152] WV\D ';Ag%egna}tﬁ@ 635 quez zé%w% Zogcit}lﬂﬁgﬂbeN&SécimWsN PER eschablogy is well
7/ 146172 P U 7 587 ou S
known ip b A ABd 1 desEERPOH LS Batunosod 6830 5 EROL LS A ZiidiEana
4,683,262 %Q wahl LPER] PRSPolyR@est ICHAth Regbiioh, Bnsd éttdll dden Bifkauswer Press,
nucl eoti des. The resul ti ng MRNA and prote| n can, but

Boston (1884). not , have an altered structure or function.

[0153] (A' 'ﬁ.L% g‘ﬂs{)fdbé b@é%ofé?(bgg SIRREEHotseetrbaiEBvectors)

zation, anplification and/or database
compnsmemdacmrqgmqumm)enc?@mg eny Ph @emglmlﬂg@flpgggln@famlbodles)

descnbed etr?%hn\é%qgﬁlgrllogﬂl pgct&gtc% @)@ oH&H&ged:zh:%oum to standard techniques,

reco nant S, Met hods of
or may Beh&h:c{tal frpod y hangd munbdeafsﬂmtlhg S{ﬁ@OQrae'au@:plp ik theyast. i While the

d
cloning aﬁﬁ“é‘%fetlg‘%’ﬁ? p&Sfﬁva{}ﬂ%corrfmg o file I&%E%élpmge%tdga ko BE {lgéd’] useful cloning

an use the seque
vectors pérthltieHavetheiabilianch selrmpieate] mhy Dbl#sessymslhgk;l taxget fog a particular

restnctlﬁtrb g dyce dc?e,zalgr og g}%a?%%e A Cﬁo& ?T@(Fﬁgxag carpgee Q&rdl i gelectmg

clones ddAtaVfiHE ?@Védﬂ& Sifiplel e‘i‘Sdaﬁﬁ)l@ iflelade ﬁlﬂlsﬁlﬁﬂu&ﬂdﬁlcmml biuses, e.g.,
PUCIS D% Hiuestript to.5.- pBE BIEH MdifY dervatives, mpl§. hslo, pBR322, pMB9,

ColE1, pCR1, RP4, phage DNAs, and shuttle vectors such as pSA3 and pAT28. These and many
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be introduced into a suitable host cell for
replication and anplification, as further discussed
weoogitmi7P0l ynucl eoti des can be inserted into POBUS2007/013587
cells by any nmeans known in the art. Cells are
transformed by introduci ng an exogenous pol ynucl eoti de
by direct uptake, endocytosis, transfection, F-mating
or el ectroporation. Once introduced, the exogenous
pol ynucl eoti de can be maintained within the cell as a
non-i ntegrated vector (such as asm d) aor
other clinigyeciorsdre ayablabledromeomnaerial @%‘ﬁi&ﬁ%su@r?é BioRad, Strategene, and
Invitrog glynucleotlde so anplified can be isolated fromthe
ost cell by nethods well known within the art. See
[0154] e. @xpresaubrvooﬂorsegemrallxargsmllcapbwmnW®édﬁ geRsjpiclp that contain a

st TR B Sl S DSy T e

cells eithdt aslePisofiits or bloan uﬁc:@EBpa‘kﬁ)Sf thé cBR@ndsegal PNA4 Sgeabdla Iq:apressmn
4,683, 202, as well. PCR:, The.Pol virera

vectors P&?H@FI% aremﬂql}rglteéi( t0£1a81%18§, v1raév?<§ ﬁs{l\r}é:rudal%%é}lowmses adeno-
associatB@ $1r@es( M)mse[soa&ﬂld?hﬂldleﬁp&rshbﬁ weatbs(®) disclosalin PCT Publication

vectors (e cl oni ng vectors,. . ex on _vec
No. WO BB i etohemBTRTi ey SETERCHEDRE AT Ay B fs ome or
more oipcﬂé Y@Eﬁ&lhg'eé sighfGelyéte; anbdigadifesplicatios;anichrdndremedrker genes;
e clon vectors can _be constructed accor(gé ngmator) For
sultablettmngﬁraﬁumahcqr&ﬁhngq glementssughgs Ri@mgé‘fr%(ﬁng‘an‘?ef‘ o3 1=
express{;@;(? Eﬁo f ofid SnBE: tYﬁﬁIa@ibﬁaladbﬁtﬂoﬂB{geelétﬁeﬁtb @rddlso usually

ning vector selected may var ccord q
requlred,@utlhes hbmomlpmdmgtsefﬁ&éwléﬁ% “H§%t60n ﬂtféf %PP) ﬁ?‘#’fﬁ‘

[0155] Vecfl%r&ecg)q@ €bAkalnin g%jﬁ%%otl}t}ﬁm?c%hh% ¥f infer&k lchn beMthddAked into the host
0SSess a Ssin rget for a partl cul ar
cell by me;sbfa stmber afrppmmplaaseans mwn&akfe%ap?r?tlg@ﬁ&mfeeﬂ%employmg

at.. can S
calc1unbn%ﬂ?%ﬁli% pel d{‘ﬂ‘é c{}l@)gtdg c?aq%w t;ﬁ@%@rﬁﬁ S&Fkﬁ%ﬂ lJoreother substances;
mlcropﬂi[] &tilé Bembadnivactliofedtion amismﬁqctlengje g., Wheoi the yso/O1 ds an infectious

agent s u % Sv%rﬁl Pt élmsgwggg BE@&F -é% m%ﬁ%ﬂitnsgﬁgi{oré/ ﬁrta%(\)/@%msgg% dgs gwll often
depend%%&th&s‘(ﬂ@ﬁ@h@st%ﬁn h as pSA3 and pAT28. These and nmany

40 WO 2007/ 146172 PCT/ US2007/ 013587. ot her
[0156] v e cTheg invanidomagp PEBIEESt %(ﬁrfﬁﬁ’rpé"i sine E\‘Pé'no(f&ﬁg p‘gwgﬁdeondes or

vectors%e?g%iad nekdiat QEEMNMost 8616 cal FﬁMb of Gg@ﬂexp[réh'kﬁ'@ heletplogeas DINAs can be
ectors generally are rep

bl | eoti de
 used fog GrranDetba B B R ER LI ORA TG PRI e PAYRBR I ] Rrgiein of

1nteresl{ r}@o% Ipﬁ%&]@?ﬂﬂm?o?ﬁﬁﬁﬁﬁaﬁiaﬁﬂm\éﬁﬂﬁﬁnﬂﬁtk befot @@hteﬂ tbICOS, HelLa,
s elther as episones or i nt egr al

and cmpella;fs@wésq:n%mﬁamom WEY B /R6162- eSpiiable poprhammalian host
cells mcﬁx%t? gyg'c?kar? %‘gsgcﬂ YUt L& BOB. Jdbmlfﬁ dnd 9e&1t @siﬁh% S. ¥dredisae, S.

I'ng adenoviruses, adeno- associ at ed
pombeyor Kidestis)r et rovi ruses, cosni ds, and expression

vector(s) discl osed in PCT Publication No. WO
87/ 04462. Vector conponents may general ly include, but
Inagumﬁeunaﬁ limted to, one or nore of the follomﬁng a

uence; . an or in of :
(01571 e B visERBR Vg BT P el B e g BAGe PincfieBrides and
polynu%ie%ﬁ@égc&‘ 06 PEd3eMSinPEMTON fOF deteetivig dixenesiannd momtormg of a disease,

term nat.or For
disorder or condition )assomated 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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expression (i.e., translation), one or nore
translational controlling elenents are al so usually
wo eguitn@d? such as ribosone binding sites, traPct/@s200m013587
initiation sites, and stop codons. [0155] The vectors
contai ni ng the pol ynucl eotides of interest can be
i ntroduced into the host cell by any of a nunber of
appropriate neans, including electroporation,
transfection enploying calciumchloride, rubidium
chl oride, cal cium phosphate, DEAE-dextran, or other
[0158] s uhssoammeabodlmeotsomeopethbd IcgmbUﬁQ?a'hﬁPémg the ppitiRsceiprassion in a
sample o%éaéﬂ?c{] égﬁe{ %@J%Cgé‘gﬁﬁﬁ.“g Sorf a{u;\lg %ﬁ&tr o%lch%oﬂ)rxl?dtglf S&ﬁcjrgéi& gastric,

and lungl dahé@-d Reefeeably chonretiard qiﬁ]ie%mﬂoh €omipriess writaictmgtthm sample with an
end on feature st cel| 015

anubodyl, ﬁ lé(map > 9F g%lyﬁpée?tb%esoiﬁtgg pre@gxiltl 1gv%rg n,&,qn ]dﬁ' rmmm% whether the
level of Blh&xr&QhﬂEtsCﬂr&ﬁfthﬁ%‘f aQ’IontrbSE@ﬁ @ispaiiess sirhple. ﬁereenahod\nyalso useful

host cells cap e of o e SSIn het.er ol ogous
to deterrpjqagvhetheriihe ar&@@dltﬁcﬂrpp H?%d@éc%‘? | DEPR AT T pRRFOpriate
treatmer 8508 §ALGHEI N0 the antibody, pol ypeptide or protel n of
interest. Non-limting exanples of mammali

st
[0159] cePisgispdhbergie thafermce spmple < “pdictegicaljample” T&?&I s g9 whole
orgamsn‘f %{- la%g?s%@ Bf f4 ﬁqu@ngeﬁkl Bt b&ﬁfwé&'ﬂt PQT | (‘r%% %649 41eds, including but not

e non-mamal | an host ude prokar ot es
limited t@shlmﬂ asudms, lygiphatie fIid, gmwahﬂtsq cgrrprowaaal fluid,@mliyg amniotic

fluid, an?‘aciéce] §r¥l $i8&d, ubine, WA %n'i%g Auld astdh § Ska O&I“a%lb'l%gﬁzal sample”

he present ntion provi des a t hod of
further raﬁlm@ 4 hemaggnab tysets, orpaditpplapepated frenda whole organism or a subset of

its tlssu%ef% u?(:rloc%% :?glg‘ét Oa];rtst grea 5&%’0%”(% JJoli]thrmecp&)f gﬁgludmg but not limited to,

88T s ahd “rroni
for exantple gslaknia, &Erum,rsﬁntal finidg $woph At the Memmeepomsnfehe skin,

exps essi i ther .increa or decrea r ve t
respirateTy gt Rl AR ARG, P oot oo iy, M, oreans.
Most of@ﬁ ﬁk%&ﬂiﬂy@@h&fbeeﬂ BErA6EddDMommhn dnluﬁsll,l el the taﬁd‘/‘eOSample” or ‘a

(s),,that normally |ack the e e expreSS| on

biologiopyannlt)] saroalyo REEIOUSBD AT N TS BT ) G T reroval from

animal. efgiﬁéﬂl A4 Samp1B€ of'®d PR EOIRAMPRS vﬁﬂtdéﬁfdnﬁl lelld”ﬁ?om the animal, but
|tope expression in a_ sanple obtained from

the temxsqm abwt refargp sen-eallvipr hinjosienl coaierds]; sucha neBrcsiluler fjactions of
blood, sQﬂ'{%ﬁ ro?% & Qtac%hrﬂe%sed fhehdthE tHeARREr-asEb GhRE %@l}&mcfeaﬁde or

tectlon conprises contacting the Sa
POlypedeethleaals &ntsabudyy, ongtsl biplegidatisample” Buthen irfkwde |adée<BPm: such as a

w5 S S 9 S P St i

componenspRIchee Pretaing Ioe nudlee avid tnodecutesal so useful  to

determ ne et h th n ' .
10160) iodf PP PRArarTr b SEUFOLosTAES LRaieR, LARRLLH it an gotibody and
the bindi)@g b&teen [HElDBbodg and et delirieidaterthivedt Vinen' the $eatpelds’ argishown
a .bj ol ogi cal le" refers.to a r gani.sm,or
binding gEReY 2forTEeq FLR RTS8 105 R FOHE AP AT P gedtha th test
cell is cRdYodsl Uh @6meichtdoddhags atie tasotellsl drefioathimaittisoes.

[0161] f L}}J zg'loéépnqgggctlsl léﬁ%lfrgljﬂd e %?8%’ (Iiéatlect{rllguslpgc1ﬁ%%? géé’f’-ﬁhﬁ‘é‘én binding can

be used. Exemplary immunoassays which can be conducted according to the invention include

fluorescence polarization immunoassay (FPIA), fluorescence immunoassay (FIA), enzyme
immunoassay (EIA), nephelometric inhibition immunoassay (NIA), enzyme linked

immunosorbent assay (ELISA), and radioimmunoassay (RIA). An indicator moiety, or label
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fluid, amiotic cord blood, urine, vaginal fluid and
senen). "A sanple" or "a biological sanple” further
WO edoers61tnD a honogenate, |ysate or extract prepar/@d2007/013587
froma whol e organi smor a subset of its tissues,
cells or conmponent parts, or a fraction or portion
thereof, including but not limted to, for exanple,
pl asma, serum spinal fluid, |ynph fluid, the externa
sections of the skin, respiratory, intestinal, and
genltourlnary tracts, tears, saliva, mlk, blood
group, (@g begttaghpdgpdhe @}#g%m@ntlbm;ss anst is splected @ogancpmeh@ns needs of various
uses of BEHRbGTRARC ee SRAMARETBY Mol Bilcy BF g oGPl anc
compatnbleslgueum?aisqmewdm@s v@ppmpaate labetlshmatude,ewuha!ht lfmx‘baitmn,

Typiicalds e .
rad1onu@1ﬂ}e]'g? Bt aan gel %’s I# m th%nzgﬁ’feﬁé? £ 615? m?ﬁ p&?ﬁfngahﬁ’rseradwh
perox1daﬂesh1ctfef£é drq3 -plaptosiiake)| ﬂﬁo@b@n@ﬁio@e’ﬂes R pestéink (e.8Y Bllorescein,

on cel Qns of . bl ood, saliva, i ne,

fr |
thodam{ig, PRI A FHRESeck Bmingscasfoeie e b Qe nanoparticles
supphecDB_w}' ﬂfé@uﬁﬂﬁﬂndﬁoﬂ@otpﬁ@t%ﬁ epslb Mk, (Ve Generdd t&ﬁﬂm&s t@f)% used in

1glologlcal sa further réfers to a nedium suc
performing the VAipys ’é’i*ﬁm’a?@ﬁwswt@eabquq aghkedyvat Bogaef endiraag skill in the
art. been propagat ed, whi ch contains cellular conponents,
ch as proteins or nucleic acid nolecules. [0160] In
{0162] o n é’ OF RBTWSAL diagnnsiss d1d polyneptide indliding entilyarhiescaarte labeled with a

AR SN By 1 A0 R PR g i

enzymegubstrate labelsHaen ingthe ditn dMetbods/of gonpggatingpabretsckotan amtibody are

. | cell of the sane tissue type, it may indicate
kno“”“§QH%£¥he test <cell is cancerous. In sone enbodi nents,
[0163] t hén erat eorbotlimants the pabypeptides indadiag anfiddidd ofMae iMtestion need

0 [ he t for, det ctlng speci fic
not be {RELCCP B3 WA PR PiéFenthai 8 deiepiec it R Fatyody which binds to
1heamﬂuﬁﬁunﬁaﬁsﬁuﬁnm@mch can be conducted according to the

nt| Q ncl fl uorescence pol ari zation
[0164] | T E%é}ei ﬁgﬁ%ﬁ)meﬁerlhww herfrploded manyHmapn assay method,

such as Gé‘rﬁp!é’tﬁlvel lﬁﬂ&iﬁ @ME’ cﬁf-:e'cﬁnd ii‘ﬁﬁje@tl BR8N dhGstdiR] Rid i on
i nmunoassay &)0& enzyne |inked iInmunosorbent assay

lmmun%t_ﬂﬂus!@}lonéﬁ%ﬁylsa Mennstonshdntibpdips: AManyg] efifephniques, pp.147-
158 (CRUPPRLY, in@r1dgakel 42 WD 2007/ 146172 PCT/ US2007/ 013587

group,” can be attached to the subject antibodies and
[0165] i s The antibediesendapolypentisies carhalsebe dsedfor apivo diagnostésassays, such
as in vivafi Ea | Q{%gal}@h ltl‘féqaxﬂ{b%dg fo? Bk ﬁl%%ﬂ%g 1sbl)éb?lc§ vxéxth a radionuclide

al | Ly OF assa
(such asaw1 ] dﬁsée@ f)ﬂ,o&ddmr a¥). so/-"tpqttrthp celit @ tisab@bfsxmtereémde be localized
ation, radionuclides (e.g., 125l1a 1311,
using | @géhtm%{yp@)ém a enzynes (e.g., alkaline
[0166] ph@bphatibedy, mhpakebadissdas geiningd t&agéht ih peihbRIpgIRingdtechniques well
Kknown ir g]gm%05|dase) fluorescent noieties or proteins
? fluorescein, rhodam ne, phycoerythrin, GFP, or
BFP), or |um nescent noieties (e.g., QdotTM

Th nanoparticles supplied by the Quantum Dot
——ELQJégiggﬁation Pal o Alto, CA). General techniques to be
[0167] US@GstHiRingR@H AFgAsTEL fARrY 8F ih‘é%txb&‘&f@@@ﬁﬁ;? i‘%&eﬂpﬁggnnm relates to

above are known to those of ordinar
their abiljfys 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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[0162] For purposes of diagnosis, the pol ypeptide
i ncl udi ng anti bodi es can be | abeled with a detectable
waoreioettysirncl udi ng but not limted to radi oi Sot BEEFES2007/013587

fluorescent |abels, and various enzyne-substrate

| abel s know in the art. Methods of conjugating |abels

to an antibody are known in the art. [0163] In sone
enbodi ments, the pol ypeptides including antibodi es of

the invention need not be |abeled, and the presence

t hereof can be detected using a | abel ed anti body mgich )
cancer, hapathsetlular eareingma. Badi thagoidrcaps iHPSARFemay Be sFpietch as colon

cancer, @Jﬁ)fﬁg&g icgrft:ep,fluﬁé‘ @mﬁ:‘éﬁgﬁ@&st E&ﬁ%ﬂtﬂrﬁﬁ t&@Br, e BB ON8Rnbiha, renal
any known assay nethod, such as conpeti'tive binding .
cell caraneay,dladiier eancendsmphanesack cebhaphomagsmaltiple grygloma, gastric

I munopr.eci pi j | h 1
cancr, pHERREEEL P52 BT PAEeor DR Q0P ap o gopsen
cancer, Bva@sancémheadl:08 Heck [s@ibbdusidvd] auntindgrodi @sarsads cancer, urinary tract

) ol ypeptides can al so.be used for .in yiVv ' ' .
carcinofig AR ERle Gfer Bl s Rl R QB thecomatosis,
androbl@dtbmBoshdotietrilig hypénplep! éntdmearibsil ehatyomb hfilerosarcoma, Kaposi's

radi onucl i de such as 11 'In,

997c, 14C, ..1311, 1211
sarcoma, PR EGER FRETRHHE hEBH e aspa ARERRESF R grR ety gocyioma
neurofibrBfl bEEsHendfgNgma)edasshiaitbeg gaipyionédbladtonte glioma,

antlbody may al so be used as,staininaﬂgea ent in

rhabdorpyesaetosty hagirrgblediome: QEEQEsHis Farcayy HEORpy thyroid sarcoma

and WillRefuaRR WS IBn% 88thelAhbef]ceh sxbfdskdsiBe apiebpRUERsdrizdddy the antibodies
_teature of the antibodies of the present invention.
describecbheseios Ths methed mayfurthes,conapraseraetien 9Efsesti g binding between an

antibod? ?])3 g%@BQ&@&&gﬂB@&] ﬁ@xreixpﬁld a 48R0 br AR cell i€ aR LiREGERLAl to be

I'on” provi des therapeutic uses of the antibodies
treated.and- pol ypepti des of the present invention in treating

[0168] gg%g,é%%ﬁy %.H e?f%bti&eoiugf)ﬁt&tﬁla & %{tionl &%r%&ﬁ%c%amibody ora

"¢ “cancer, gastric cancer, bre 3 WO
polypetHe 4 ddiinifereCTs LSABREY D158 Of treatmuamt, théreprindubiting lggowth of the

.carcipoma, and.thyraqi,d cancer canc ..
cancer ¢ebandley eue et of e eibfrcisit R ferte fls Bpatfion is formulated
with a pHaRGacamically adveprible @afieer, brain tunmor, malignant
mel anoma, repnal ell carcinomg, bl.adder cancer, ..
01691 |y ok g nboRRER e Ao on TGS S tien P
intrapeR@REA! intRYEI RSB RGBS us, 6Rd Uitkalusealar Rjcctidns amatdtherl forms of
carci homa, ovarian cancer, esophageal  cancer, |iver

adminiggatiorsucihanerabiausosal Vegahnptiencupingually; ¢i5m,

[0170] CUL B RRWRr CAbo8Imer! th83fr¥schf RUbntidiPdISd BSTBmpRItéddatifistration of a
cancer, choriocarcinoma, pharyngeal_ cancer, .| aryngea

composgitipie eomptising drrearsibodies oa pabpEPUdtstabe BiTagHatYS conjugated to
other rr{g&%ﬁ&!, ARV as YRARIRI 12881s Sor RERHYMPor dytRbRRAEAIR The agents may

posi ~ s sarconsm, . h_ermngl omg, caver npus hermngl oy,
includeahyi arbmattimitad to mdicisttbpes tarans, 4etoids jrilpggmatory agents, enzymes,

antisengeg ﬁé?%ci%%égﬁ%ipgéicgﬁbaﬁ&g{ fl?xgé:r%emhergf%cla%ght@? M&Rods 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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r habdonyosar coma, hanartobl ast oma, osteogeni c sarcona,
| ei onyosarconma, thyroid sarcoma and WIns tunor, as
wo e0vg/1&d71 he cancer cell expresses the epitopePCT/US2007/013587
recogni zed by the anti bodies described herein. The
met hod may further conprise a step of detecting the
bi ndi ng between an anti body or a pol ypeptide
descri bed herein and a tunor or cancer cell in an
individual to be treated. [0168] Generally, an
effective ampunt of a conposition conprising an . ... .
may mcam buicre st Bmitsd g peglitrxnd. gxdodaiAsHt B %ﬁagﬂmgﬁl 13, ethidium bromide,
0 . [ n,
emetingt Hiloflotd M RRRICD en o S Alkrighe sl Bl kB, domorubic
daunomuuancéhmé\oxy @hthragin diameatmitpxanironsomithsaray@n, geginomycin D, 1-
u
cehyarcy G HBhE bR B BIITRRE e, IRGEERL MoBranolol, and
puromytinr and atabegsfoo hoshogsitéreaf.i on by i ntraperitoneal,

I nt a nous. sub eous. and i nt
01721 U GRS g EHERE PispmetB ot Sk AT M o g g
adrmmsﬂifaﬁbn, the @asad of thedformiilatiad,ithe naterebdfi the auibjbgt s lélncss, the subject’s

i O Sl R EOIENL A PLERS LY gment of i

attendnfgomsrsio'iam oShibdleadddaperiire $n tHe ALY PEMOL de1$)00fo mg&g

sent -i nventi on nj ugated to other C
(0173) 55 Gercaeining of fcllowie fores Fe ke Bogia o d’?@%f“*&st b5t 50 my/ke

body wé&ﬁfl ta$ lea$ b9 20 hSe/RB Body %igﬁ@eat 14udt atiue 3 ﬁ@g/kg boHy @ight; at least

ora|0|soto es, toxins, toxaids, inf]ammto

about 1zpg/kedody wze}alﬁsat leass @b S0 w&fk%@%egfel%at .lfaégabout 500 pg/kg body
weight; Céftl%{ 5ot 296 BNERRYLE ﬁ:aﬁ%@hﬁl Od\/ﬁé/kg %d?fwelght at least

onj ugati ng e antr'bodres wth such | ecul es are

about SQe@kabqn@»y anlm at deashahpat &P ugmg basky Wﬂghh at lepst abgael pe/kg body

v LGSl BB APy P

dependidgaordﬂxsccbndmnastheftreahn@h msxstalmd)mpd ragtesited sunpressipp of disease
reference, in th ntireties

sympogR S ot SR BOHSaLTS oo gbrprraes «dfhiiBring ayvegkly dose of

about @k kgaiTithelentitexdy]. Udatveder] othar dydage oeglmengmay be useful depending on

Cyt ot oxi c agents can include a ents hat, .ar

the patiglh o4 PRARPRFORBE Lo AP thag th; TREe oistes 1o ehiye, Exapiical

consid38§6HsS sudhHs tE@RalBeife, prhexady ediltconiriritant ddasiitsian of the dosage.
fragnents 44 WO 200 146172 PCT/USZOO?/Ol%m g

The progressefdhisisherany i sasy MopiteEd Bicqnyentieng) fichniques and assays.

[0174] CY1 ﬂf%@ﬂﬂt?e& b2 Mha&d Shdddde nedybdicdirbd. OFfedfency of administration
enetine, mtomycin, etoposide, tenoposide,

may badaterriined arsd adjsted auenthe cowst ehtherapy- dox sxuppls; fequency of

admmxg@élﬁn%rxﬂ Bé ﬁeteﬁhﬁ%g Q)éﬁjnﬁﬁﬁma%‘d &h iy f‘e arll $t2¥AHH theBEncer to be

cin, actinonyci'n D, 1- dehydro0testosterone,
treatedihcthenﬂle iagoitds admingstaiedefor p@bfﬁ@t@:\eﬁ ereherapelgicaugRoses, previous

L.opr.an
PGBy L 8 RS o U4 o
attendldg physi&amn Tybealip thecddingdian meéll adunimstef a thedanentis anabodyn(such as
humangzﬁg Jsgﬁ u§1 1] Flpﬁ(é;??g dg%)a:ggul!q flab ! ' &:{ to all?ue%é Hle \(/edveelg{éﬁci H:%ult. In some cases,
sustain8d tb@tirtions @ﬂﬁa@@'ﬁnﬂﬂdﬁ&w«bf aﬁtllbedl esl m&e@ipr@rlate Various

formulgt%gsnaln%t e:r ed, ;and, t he

vices for achievin sus re&:ase aré known in the art.
[6175] 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

45



attendi ng physician. Suitable dosages are in the range
of 0.01 - 1000.0 ng/kg. [0173] Cenerally, any of the
wo edoowdiny doses nmay be used: a dose of at | eaRtT/EBIOT/013587

50 ng/ kg body weight; at |east about 10 ng/ kg body

wei ght; at |east about 3 ng/kg body weight; at |east

about 1 ng/kg body weight; at |east about 750 p g/kg

body wei ght; at |east about 500 g/ kg body weight; at

| east about 250 i.g/ kg body weight; at |east about 100

g/ kg body weight; at |east about 50 g/ kg body weight;
incremeftal ngbs afithe antlb)ocygd daug)dimplgptnd% ghe assgss ¢ffigeey af)fé?etanmﬁodles or

€SS | d.
pspenfib ekt ks PenEoR b B A R ol BE ot
Efficacyd®pensi¢anthl 0bd hﬁaﬂﬁéﬂiby agEessihd euordatdenor yolumgstha timesito disease

until a de of dise synpt ons

progresgieR ((F13F), S}QR gﬁtﬁ}"ﬁ] §’§er ! POPEY I Cnpri ses

[0176] ad mcﬁhﬁiﬁanag oﬂamaﬁdnbadyctﬁe;myqfepuab iusccBrdambl gmhfthe method in the
ant i body. However, other dosa

present {pYERHPN CalfetRITINYOBHOT InfREmiter e‘?"ﬁ"" ‘?mﬁhfff ﬁﬁ%‘BR\e Enupqr the recipient's
physmh%%ﬁ%ohﬁlﬁhn“bﬁetﬁé%& lukR3E bf MeSdiSinistratioh | isetha;apeutm or prophylactic,

i cal ‘considerations, such as the half-

and ofhezdetor vyl V1SS MPEHerS A GPRTHREH G OB pfiibody or 2

919% S tRI9EoaEsudfs dviet 8 phdieleaRRM pefio@ @S tile or may be in a series
polypep%‘aé rbe égEy cogventl ongl tecﬁnl gues aﬂnd assays.

ofspace[CDtlo'Bd:] I n some subj ects nore than one dose nmay be

[0177] (rj:?(g{rh:terf ﬁo Eia?%ﬂg M uae éﬂﬁﬂierlie‘ﬁ% Rt foffls kH&Y¥n B€the art including, but

over the“course of ther aga/

not limitet topxariptsesuch ne t}peswyesofSeeafq)memrgpkeaMa@ﬁtqﬁ;W K&997) Pharm. Res.
m ned st ed e . 1L

14:853-$38° Lipramel BropeleiFhE iR s AOPRUBE oF R R AR, Aliilamellar

vesiclesgd &h&h@ll@ﬂvés@ﬂe@r eventive or t her apeut i C purposes,

previ ous ther atletscllnc d
[0178] reslﬁ‘o%’gglef Gm‘f)ﬁgf%eg)é t?lec o§1 Qn Gy COMprise, %értrﬂ{)% ftcancer
agents, %BE 8P HoRdaminedids! RBeribeyitietéih] or whie aalahtibedyeor mlypeptlde that binds to
dm ni ster a therapeutic anti bod hurmn ﬁthree at least

S
a differ REpIiEaM: FRChEPRRBHOT RS of KAttt Pea e
four, atqé‘afﬁ't fed dff?e?éﬂttantlbﬂdé.@ MFhé aﬁtﬁfc&odlessddﬂt(ﬂhmncmben’agen’s may be in the

ease fornmul ati ons of anti bo dl be as%nopr at e. ¢
same foranilation (eigo i@ MRTEHEssHheY gwqiteadengte ddE ﬁ]i‘ee B 1n separate

formulz?trtbrgnggalu g JiRliFRRSeAEShckiteMly b sécfg@nﬁ’dlly, atddafBdulhily Oseful in treating
nent, dosa es for the antibodies or pol ypeptides
a broadeayanige OQQQEFlnﬁlmdflnéWpdlM gally in subjects who have

b
o1 O B s ot
mventlblil rehes halibatysHtjesr lofmartizeddforind oatt elso be uprsd fppdeliyargnd
expresm Rgs 5o th %%{éﬁ C¥e Pl ol'fi%g%%%? Qﬁﬂl@ r&rent ﬁghﬁ{ﬁ&pﬁﬂ H&Sired cell. It

I Seas tons su C
is appa€eii e aﬁenpxteesnemi vectfdf dnctsecyseidio direct axanesauog@f me antlbody or

d B
polypeptégl Y Q@e%fozlg\?%iog%aa %gggwr%gg?e /l%[ a%pl!g]e%ﬁ?ﬁ 1}#0% : tﬂg art, such as
1ntrapeh@c§i%ﬁn§ Qnﬁﬁ&%uél?ﬁ)ntrah&&&ﬁhrlﬁ%mtsﬁ¢m$lyo intcathegally,

et oL S SRESRRNG, HA DR, o

inhalatidi. eFdiquc’éJ%BIe,, adQRBQEtIE, oﬁe&breexiaﬁ'pleétprmolmdéshbcal or systemic
recipient' physi ol ogi cal ,condi ti on,

adminiglsRls anehidin U ERHAR PI AARITRTIO, RS i & sgfeerized
adminRir2RSY 1288 tdical administration. One skilled in the art is familiar with administration
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and other factors known to skilled practitioners. The
adm ni stration of an anti body or a pol ypeptide may be
we@s®entdiat | y conti nuous over a presel ected perpPoriusfo07/013587

time or may be in a series of spaced dose. [0177]

O her fornul ations include suitable delivery forns

known in the art including, but not limted to,

carriers such as |iposones. See, for exanple, Mhato

et al. (1997) Pharm Res. 14:853-859. Liposona

preparati ons |nclude but _are not |im %?d,ta U.S. Pat
of expregsjon VeRPTS OV PRITHNFT S 40 GECRPUPGINR (Y P enSFp & US- Pat

Nos. 6, 4\368)091 6313/03781d 4,8769t.her enbodi ment, the
OSItlon can conprlse one or, _nore antl cancer di
[01860] ag arastehdRlivery AbEraRAYH OBRIPRSSIHRIS GOPHEFiNE? BPiYnugpotide encoding

any of ﬂ’({j! %.\?lb%alég% ﬁgﬁgbgpﬁﬁeswltﬂ@ﬁﬁgérQQnH?ﬁanhﬂ dfoltR usdd. Receptor-

erent a conp03|t|on can contain at
mediatetl A detizerysechniquss arqdescribed ander egmpde, Eindgigetsal., Trends

Bzotechm%u ngg} li 583! tC%i[ ﬁ%t gl' f 8[8 ergﬂédt}zpdmﬁmd;r D%q Applzccly]ttons of

es and er &anti-canc agents nm
Direct Wrﬁmfmu(:raw ol ed) (199(4),aw ettamé Bigk they(kﬁ&%) 263:621; Wu et

o, 1.8 RSS2 1 X000, PRREORNE g5, U5, 573655 W

et al. (1SEOUERi0AICALm. 266:3p8) Hhemkaauﬂxgcampcssuﬂlonsmontmng Iag)olyimcleotlde are

i R S 0l S 98 5 BB n

gene m&@%ygﬁﬁém e@oﬁfzeﬂtﬂtﬁoﬁ l’rﬁﬁg%@*of abdsmeﬂmolngf’to(abwtkﬁ()am& about 1 pg to

5F1 or humani zed, form,. can
about 2 eg, AbaRYS B0 6900 8 RS FOCHTFOGHE PO LR LGS can also be
used duﬁgk)é%%gglt}gi&%ﬁmgg&lpresent invention in a desired

I S apparent t hat an EXDFESSIOH vect or .can .be
[0181] us éEhe therpewatia Pelxpiclentidsh 2nd PlYReRissiAldye Besent invention can be

delxver@ﬁx%géﬂed&llvgﬁﬁv&@%se eeo%n\é%il%ry%&@ cafibd 8f SitR108 Hon-viral

such as
origin (st geapmallyt Imll%(lll994), Gwrav@mghqrapy hil akeirseta @PPY), Human Gene

7 herapjé E %%Ey Oasd g’r égp?gﬁ tIfu%c& erab_??}{l@g eld {(ﬁ;}y}, t@fll %4), Nature

paren era rahasa
Geneticd@: 148)] )Expﬁdsblbnl’d)@ sadH gading sd@ylemasmah &t iimtucedosing endogenous

xanpl.e m ni stration_of exre 1O gV
el GEAR HoferSpEP R LT FREter DT Ok iy R Gt gence ah 88 hher
constltdtﬁjeQﬁ-trég}ﬂatc@r al administration, partl cle gun or
heterized admnistrati

(0182] oV FF 1SR VBFONRE SCRI Y 08K T HLPAVRGIeotids A egpression in

des1redWefl hr@GRi11 kKindivhah i arfl CEXNENBRBY {itAl6aded vehlcles include, but are not
CT/ US2007/ 013587 of expressiqn. vectors

limited é%rrﬁ@!ygb@ﬁmdﬁ“ahmé%@&gf‘e&oBQTpP‘B’cl’@F‘HO‘F Ros: ¥ 8‘%@255]% WO 94/03622;
WO 93%%381‘39}1% 9385346 363/2 983 0; w15/ P’ HNG 9/8B54TTS. Pat. Nos.

rgeted delivery of theraEeutl C_conposi tilons

5,219,7801$i7i7 218g: GBRAte INg. 2400685 1o prd HP Rpterd AYo- Q345125 alphavirus-based
vectorsggtﬁl %O Ab(:i‘%vﬂ'{ls egzlt(yr%%l?ﬁsfofgst Iél?l?s Q(”%’@W%'@VQ%@WR-1247) Ross

e use ece elivery
River viras IATQEYRABE3; d@s@emb@d 240) axfdaVemmah@quiaemmhaétls virus (ATCC

e

(AAV)GRERIeanSPET PublicaAion\bs. Woew;zq@gm 93YUB769; WO 93/19191; WO

94/28958:30 SEiTbsd At W0 8550859, AlhiSHstration of DNA linked to killed

adenovirus as described in Curiel (1992), Hum. Gene Ther. 3:147 can also be employed.
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al., J. Biol. Chem (1994) 269:542; Zenke et al.
(1990), Proc. Natl. Acad. Sci. USA, 87:3655; Wi et
w@bk007(14091), J. Biol. Chem 266:33 8. Ther apeupdT/US2007/013587
conmposi tions containing a polynucleotide are
adm ni stered in a range of about 100 ng to about 200
nmg of DNA for local admnistration in a gene therapy
protocol. Concentration ranges of about 500 ng to
about 50 ng, about 1 g to about 2 ng, about 5 pg to
about 500 g, and about 20 to about 100 .ig of DNA
[0183] caNai-siwalideliveryeckhities any xae%@a@ carhalp@ by eppinysdoincluding, but are not

limited to Oﬂp%ﬂﬁ'rca{{&getggrgée%gﬁyﬁl\?A Bﬁkéfc{‘&%ﬁﬂﬁ&é ¢S kﬁﬂ:q aden0V1rus alone (see, e.g.,

resent |1 nvention can
Curiel (d992)yéliued Gewe ﬂ’@egéﬂh"rﬁehgaxﬂrlwkﬁélﬂhiﬁe{gee,'ek@, @7@@989) J. Biol. Chem.

T

Publicatio® NosJQ'MOJ 98/0(7 99BNV O PHITBOTICANO 95T3MH6Epgnd W82 97/42338) and nucleic

nn (19 Therapy 1:185; and Kaplitt
charge ’(“i"é@i‘ n(%‘ﬁ‘éf‘?q!:g’e%‘ %85 Expression of such
[0184] CO dﬂﬂ&dmne&&%as&welhpwye@luﬁmnpm galexddoyaniatreduction methods are

s oo S WESU P L o S L s

can act raggéﬁ@de?ﬂ/er}[ Pifidds Mef@®@kcrsaad V.8CPal Nof 942080 VRCY Pablication Nos.
esired gnucleotlde and ex ression in.a

WO 950aTPOID RUPBIRONG PHITHE: ans Ebdesemyiieyd 554 86 adgiona
approaéh%'s?h&' Ficiitd 1&&%1119 @1996!5 %PfCelz' BiB1.199419.anf 8k W@ﬂf&@m (1994),

troviruses, . lication Nos. WD 90/0
Proc. le daad) Fep.D1: liﬂ@ 93/ 25698 V\D 93/ 25234; WO 93/ 11230

155231850504 L BAORREn iy v Iy 2B

admimﬁeﬁd&e@ibﬁnahy phamquoentipseth oneautoers, othergheragputigtagents such as

cremolpf eSS SEIL L ST S AT DT o,

OxahpMRn,thﬂ;ﬁ:)cnalﬁld Medexcilélqatiay) umnan&adﬁlphaaﬂs; growtly inhilsitory agents,

cytotox\mam % cgﬁglogésg%g: Vl?ée 5(2%%?3&%? g‘%{ﬁ\@% C(&t)era%eutlc agent

dependorBwhatH{de V\%@ afei 38d,NBS at‘ﬁﬂc%ﬂdal Eﬁrﬂcﬁtloﬂ\ﬂeﬁ@/t&%%ﬂg)and the
WO 93/19191; 94/ 8938 95/ 1

scheduliag ub e AMIEERARD A GFORAST AL fe {5 KR i goch were used
mdmdﬁgﬁyow rus as described in Curiel (1992), Hum Gene

3:147 can al so be enployed. 47 WO 2007/ 146172
[0186] memmg/admslstrawrm%@f CREWPOSIIPR IcomPrisingthe griphqdyslescribed

herein QH? ﬂ?ﬁ%?gﬁgg %Brr@lo&@ioﬁ Raff BP L 0N8sked bBH #0)iR8 anlWh vAb By various

pol ycati oni ¢ condensed DNA |inked or
methodsm\/@lhkmd’vm to ¢aid ¢fe<ztda@esns}vll iy thegrb n¥agigescanimapmodels are well known

for tes a.n?1 ce{n%grggc)tfth?%qa c%g%a{[:%ﬁnpém]oﬁnl“he'sé gRNe HupiRGumor

" Chem  264: 16985) ;
xenogrefticariyot athymwl uddehice er yeidishidahiss, ergensti¢ sugineduggor models such as

O

pred1ctaw:bﬂ”rasﬁoases mdimmay@auentsr Sluch atddels can belgeneratad b}hmgreducmg cells

into syggﬁiﬂargl}e% ur#ng St Fﬁ%ﬁ?‘ %suké?tﬁggo ”Bje%%j tail vein injection,

spleen implantation, 1ntraper1toneal 1mp1antat10n and implantation under the renal capsule, etc.

Kits
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described in PCT Publication No. WO 90/11092 and U. S.
Pat. No. 5,580,859. Liposones that can act as gene
waledoraediy2 vehi cl es are described in U S Pat. NOT/US2007/013587

5,422,120; PCT Publication Nos. WD 95/13796; WD

94/ 23697; WO 91/ 14445; and EP Patent NO 0 524 968.

Addi ti onal approaches are described in Philip (1994),

Mol. Cell Biol. 14:2411 and in Wffendin (1994),

Proc. Natl. Acad. Sci. 91:1581. [0185] The conposition

conprising an_ anti body of the present invention can be -
[0187] adifbaiinveation aksepueyideskits fosuse g indant methpds, Kigpoffhe invention
; e iSi i ibed herein
inctude G G RbRELork 1A0ECEMEHERABKEUREOBRy opa pplyppgyide desoribed here
and instfucfibhd farase ir aavordasveamithainy of ithe metheda of thedru¢ntisingdeseribed herein.

Capect t abi or. Uraci |/ Teaaf. i A ' .
i some SERGE B o ekt SSABEUL A s PBUERGEL AR rion o e
antibod £ 1 19deit Aamnhematopdiedc anmen} sichbs tolerandlichncky, acdrdihgto any of the
t her gpepti c. agent,. depend on what type of. dr . . e
method SADEHReTa FOTRH EaY TR e PO o6 g s of gt an individual
suitable ff€tre AMRACsEN gn ddehtifug eehetier alittiindisidual hasthbdiseaseuind the stage
generally be |ess than if each re used i the individual
of the diSpRiey PTBFIRGT the GRERIC 1B SRPERFILLIBRCARS calls hgfndipigual
[0188] CONMRASnkIcAiboRARABts, ThERits i dRdctii@dycaes el e d sampleiomprise an
] the effi caﬁ%‘3 of the conposition can be eval uated bohh .
antibody ar ¢ pelypeniide descriperbhasginandirergsntsiior Hgigsting Pindiieiring gntibody or
: [inar. j in the art. Various ani mal
the pd}%{%@%ﬁto%gén\r/\%q{e E%gé&% for testing anti-cancer |
[0189] actTheiingtrustions sletinaitet the vempodie enbbodigherspolypritidgeto treat cancer

general@?qugn g% Iﬁggfmaﬁ%%na%g& gé%}ée#? gbﬁﬁg sé"HeaXfEi, End'HA%e BF &fnstration for the

mce, or mur i ne tufor nodels such as
intende¢ F8atkmemt.k Ghe contsimersthay beunit dosesabulkeaokageh € ., aniltimlose packages)

nodel s ke them partigcul ar L CLi.:
or st AT OB B5 s oBERTh AR 8L B ten
instructiohk lbadilabsldrpatihage ingertoey,ngeaper shewt deludeidrig tist kit bndmachine-

techni ques, e..g.,subcutanequs inject.on, t.ail_vein..
readabls RBBERENT (o o MUBR AL FAE A F It S aPHED ik uisk) arealso
acceptabRPl ant ation and inplantation under the renal capsule,

etc. Kits 48 WD 2007/ 146172 PCT/ US2007/,013587 E01871.
[0190] Thelhedpbeliargrckassdnssrionirates thatdhs ompesition,is jsgd for treating a cancer
describéd B2 BHRASSs nifiytve RbvidBe tbraiidifd any HE(hY detBods d¥scribed

_ nore containers conprising a purified antibody or a

herein. pol ypepti de described herein and instructions for use

[0191] ! N ﬁ‘fe"%"tsd MddlioAYe ﬂIs&i!arST}o Redse Okuithile baM&RtdRcludes, but
descri bed her [ t hese

el n. n §0I’TE e C nents, .
is not limistrtacvialsnbottlesypars siiexiblgaackaging (ere-otealadnvlvlasor alastip bags), and
., of .the nt i bo | et :
e ke D Eqm BP9 88 oA 20 DEBLARGH S, GRERR dvice,such o
an inhalee} iesdisadiiaistiatien dedce (ang., anetokigenray af infusien devinppicheas a

. . a description of selectinc i_ndi vi dual '
minipufipg g Fis RSHEVER TP GEIET P9 MR Bp coftlreE RIS Hedfn
intravefiiifs sohfiotlite@as e vaalthavhe sitepeer pidre¢dbde by 8 dgpederoric injection needle).
The cox}{\tgi%tpgg{ay:ggqeq}fe%'é tg%_?e?‘ihle gcc?e)ég {)grst ?Fog eg'gm}) eethg ADftEiner x%laly%e 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 antibody described herein. The container may

further comprise a second pharmaceutically active agent.
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[0188] In sone enbodi nents, the kits for detecting a
cancer cell in a sanple conprise an antibody or a
w@oeloypeqrt de descri bed herein and reagents forPCT/US2007/013587
detecting binding of the anti body or the pol ypeptide
to acell in the sanple. [0189] The instructions
relating to the use of the antibodi es or pol ypeptides
to treat cancer generally include information as to
dosage dosing schedul e, and route of adm nistration
[0192] un Irlt(gtg %gag glEy Braovki gag@n (gxaglggmﬁgr?e{q sI ! eé ShHshas %glﬁgasgaémg)mterpretlve
1nformaﬁfon$ thmwlty ﬂ&ﬂ&ﬁcoﬂlm.cie& W@bhfiter at@pllated ok Badkage kisef(s) on or
EE |nvent|on are typically witten instructions
w“°“ﬂﬁ4%¥ Y ackage i nsert (e.g., a paper sheet
|ncluded in the kit), but machine- readable
instructions (e.g., IiNSEXWMPOES carried on a nagnetic

or | age,  di sk) ar acceptable, [O
(0193 7y gt ﬁ@féwgﬁé ; #séw&deeﬂﬁa B Bl ottt the vention.
conposition is used for treating a cancer described

hereln Instructlons nay.be orOV|ded for.pract|0|ng
Example, | g Haragles i hat Specificall

Binds tefcfwty Exbx%y&atdn%m%»cbﬁs sui t abl e packagi ng. Suitable

packagi ng 1 ncrudes, but is not limted to, vials,
bottles, jars, f1exible packagi ng (e.g., sealed Nylar

GeneraB[)nB!f?g)tnbglohggeﬁ)&boaﬁg t.he like. Al'so contenplated are

g onbi nation with a specific
[0194] devHomangsobireetal adgno¢artiabma celldinal COAQ A0S (ARCCORCL-222), was

purohafife6iR KB Snau ) ELOICHSEN LU AB HRLANe FELRESGRHSS) Hin-

errfe access port
chu, Tai®am, aaxl@mim 111 R@Mbtﬁm medluma@GHB@(a BRI)nwitlayevaBS (Hyclone),

100 un g et g o0 b SRR R R BB B ER A W

humidifits atoiesphe 3% I0®. A tande Bowtek Balb/cxani wad i‘memunized three

times V\%&gé aﬂpz\%qggé(&e cﬁggéq |5€(§ rgf%]gggalfl O%&cgat-lg%gb ggg 1&1 punﬁed protein

in CFA dleffti®WeBRE EfinallyWede@dédn OB6osR6E DX E0°ATOND 20% ¢S or 10
conmposition is an antibo ﬁ described herein. The

micro-grap; ofi nagtial pyyified pyrotgiy i 1;PBS. Fivedayspfter the ﬁnal boost, the

spleen Qé'lﬁr\ﬂ@r@ FddaGRith K@%%éd@m@g:@m HyRidOR R QL€ l@l@étza w1th DMEM
CT/ US2007/ 01358 Kits may optionall %éEYOVI

suppleraddie@ mathal 0% didsoddrnlenay @eﬁ HAST Oy pramddaefRdS P piefinal
S r

concen’crg%&{ qu (?)(P PM Mo%&‘gﬂnee Ibn v taiu?xegﬁflh & it gs 1d gfﬂg gf Three

hybridagha pell heescmhF bi rnél 41EmA8/S>LIQSW fahisgeieteTthe nharidchwmiahgntibody 5F1,

51-41, %@m_% }?z[v%b% Réﬁ&gﬁ o illustrate but not to limt

nvehtion € 1: Generation and
Characterlzatlon of anoclonal Anti bodi es that

Identl eCI f I f,,- 51 , of the 1a , .Exg%tiéﬁesé? gno%rdclon 1bcﬁy|

[0195] Membrane proteins from colorectal cancer tissues or COLO 205 cells were
isolated with extraction buffer (50 mM Tris-HCI, pH 7.4, 150 aM NaCl, 1% Nonidet P-40)

containing protease inhibitors (Complete tabs; Roche Molecular Biochemicals). Membrane

protein lysates were first precleared on a 1-ml column containing non-immune mouse IgG
immobilized on Protein G Sepharose (Amersham Pharmacia Biotech Inc., N.J., U.S.A), and
the flow-through portion was directly applied onto a 1-ml column of 5F1 coupled to Protein

G-Sepharose. Column was washed and the target protein of SF1 was eluted. The purity of the
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[0194] Human col orectal adenocarcinoma cell Iine, COLO
205 (ATCC CCL-222), was purchased from Food | ndustry
woemeanam and Devel opnment I nstitute (CCRC 6005B)T/UBBIONO13587

chu, Taiwan, and grown in RPM 1640 nedi um (G BCO BRL)

with 10% FBS (Hyclone), 100 units/m of penicillin

and 100 pg/m of streptonycin (@ BCOBRL) at 37Cin a

hum di fi ed at nosphere of 5% CQ2. A fenmal e 8-week

Bal b/ ¢ nouse was i muni zed three tinmes with 2x 107

COLO 205 cells in 500 gl PBS or 10 mcro-gram
isolated pmteunamsmsmdhze@l by sidvesi staining agh Al S@\}é@}ﬂﬁwgbwt@fé?f%h@mng after

separatlclrbon #I’/c}/ §%T§A@EV ?aqgcffjro?ém WashRG sLh R gg&uﬁ?ﬂe'rﬁlc@ ko

o-gramo purified protein in 20
generateRiBer ﬁhﬁhkeiaxytﬁ)miﬁetsesuch e 188-A8lorBdcdt, the spl een

s.were fused with X63 I j
[0196] vvellPJ T W@r&cw‘% R Ies %Itgyn@r?p%é&% qxﬁ%%gé )g%%qﬁcubated
with 5F I by 6h eREICI4Bantibbdy KBR03 3RE D) Sys&rgrlac.l}mmvechby mcubatlon

fi.nal . concentration 00 h
e o T A SRR /05 Mo
were ruh bA 286 BDSLP A GFlarfilsubjettsd td O esbindlor iremiuabEblohanalysis.

nonocl onal antibody 5F1, 51-41, and 138-10, v e
[0197] gorep etuiers doed @ HeLHRIGEk 4 SEEEI BT 630 GG HOL pH
6.8, 106@%%@@% geR, bql% BRIMSHHRASI blaatnd%@yyc%l), séﬁb&%h by 8% SDS-

rané proteins from col orectal cancer  t|ssues
PAGE dd e oansieed oniocpbdpen membrany (BYPPat SiPesARigrsham). The

nltrocelgtég er%t-lﬂ[)fﬁxe'ﬂs thé b1be ¢ 'Jvﬁﬁ Smm«%d rhifkNe P tindirftdbated

I'ni ng protease inhi |tors Conpl et e tabs; Roche
with SFVai anu+@1a433rm°dhé$ﬁm8§)Blom ﬂméreapﬁdowh hospragishoperoxidase-

conjuga\if;'e %g?%ﬁ-mgus%Q}éﬁﬁ{x%glo%ﬂhﬂéﬁcﬁkoﬁﬂuﬂﬁﬂoﬁ%ﬁﬁhmd%ratones West

ne nous Ized on Protein
Grove, &pbﬁd deeclopeewith aherﬁﬂammcealcslr@ﬂgenh (ERd. ArNersham, UK).

[0198] O app qﬁeat gﬁftgeragﬁl dodd rgt o Paﬁéé ‘g?ﬁialgl r%taélluHCDm

mAb (AFSBBIRED eyst@ﬁj ThaT) waaxsmaheamf&ndﬂ]e héenmy gﬁﬁFpaﬁimtyhpunﬁed

protein g COlE] 795 RopIoRy0 prepIaAnafisi dpe iy a2 bindine

negativ¥ 8l Fink TROLO Y 28iviet€ bséd & dUnk9].a0ur fdsales (Kignt)i shoed tlyat both the

Western blotting after separat on 8% SDS- PAGE. . The
anti-CVEARZD8 p et B Deiliocrssgates w by RHIFIFSBPITELOY 3F

1mmung%ﬁ§5t9tc‘?%g %froﬁé:ﬂf subE& AR hf1 O] QRe§ Wi gaze LIB4310 or

i Munopreci pitation experinents, the
menbr ane prote| ns were incubated wth 5171 or an

Monocgo: rﬁtai én?%é%?%@‘tl' SBQ&? ﬁcfxlﬁf #238nizB8%ED2Y Sk Bksdd b delf Qirfae¥Be

tefn G Sepharose (Amer sham
nonhenﬁhg)_omm eamBencadlsh Inc., N.J., US A). The

pr e t n S R t
oo B 5 0l R R A
and 1nc%£t%d %ﬁ?@iff&éﬂ@ c&ﬁbeﬁﬁ'ﬂﬂbns\/éﬂ JATEar®ibod @ fahging Wfdne0.3350 1 pg/ml, at

4°C forty brishlenees Bged 1009 BRP DA FAGE Bufisk Ut T~ B EBS). stained
with 16(?13%0 d Séhef;A@%ﬁfgﬁi&ﬁ&o&%ﬁ-xﬁbﬁi&g@PE (96@hemIMibaRA.), and
then incubated at 4°C for 30 min. Cells were washed thrice with FACS buffer and analyzed
by flow cytometry (BD LSR, BD Life Sciences).

[0200] Antibody binding results from flow cytometry are shown in Table 1 below.
Monoclonal antibody such as SF1 (isotype: 1gG3), 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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ni trocel | ul ose nmenbrane was then bl ocked with 5%
skinmmed mlk in PBS, and incubated wth 5F1 or
warirAED48 mAb (AF2038). Bl ot was then treat edP@i/UB2007/013587

hor ser adi sh peroxi dase- conjugated goat anti-nouse

i mmunogl obul i n (Jackson | mmunoResear ch Laboratori es,

West Grove, Pa.) and devel oped with chem | um nescence

reagents (ECL, Anersham UK). [0198] To test whet her

5F1 does recogni ze CD43, a commercially avai | abl e

anti-Cb43 AF2038, R&D syste Inc.) was used
colorectalogainicemaells @nﬂ NBY gastris cancef f:fplﬁﬁr%yt ’m}rnerlpéaral proor é\l%lfat (@
1ympho}$1a dqgu%rél%%aehé'ﬁ_éiﬂgf el T}%%Qj ngdd Pibianebofstvs - Flaél(i}f ometry

negative cell line
data (Flgzm ard Eigi 28) ako showt ¥l blnd:mo otbentypes ¢iixiageericellsfygb gs

at .bot t(ﬂi‘]%-gf]t' % AT urg%sgﬁ'é%@?]i),armt hBPRBAR

colorectpg%ﬁglf:%rdc P sl
endothelifinaefie FHUVIECY, noahahiang sellO@GRE-Sh ggmsahmgnmm glgad epithelial

cells (Ivgﬁg-e iﬁ)éeco o e s 2%{25 @‘é@@@xgpﬂé c?q}{teg'l’l phoc

?‘&8@5@ ated Lpmahoeytes o

(acuvataf for REVEIEAB/ Y RRIndEhE] Fedipheral Bkblokl&nor{dihileﬁ]ar GelABBEOLD
05 cells were seeded in each well of a v-bottomed

96 wel |l plate and incubated with different
Table l%ﬁ@&@ Bﬁt’i?éd—@i'ﬁan@ propartidbf MED%aﬁﬁbﬁﬁeﬁ s 43. 533, 188410, or
4C for hr. Cells were

51-41 t@g@ogqctqme@masgrc qquﬁemﬁmh)ﬁ%sy ?F %Fws q\ﬁ“ig’f’é @
1ymph0?i§353§%ﬂeug%§g odii lqlnngCS buf fer) goat - ant| -mouse | gG PE
ou

ern Bl otech and then jncubated at 4C for 30
% of Binding/ Cel | 4 Pmplaera/bashe-a"l‘aﬁn ce v ERLRASS byt NETNEAq
Abs anal yzed |liyeefid ow cyft @uitemya ( BDl LSR, BD Li { €Gastric

Sci ences) | [0200] An éeﬁ%idy bi nd| ng results tg,,ggp&ils@w

cytometry lare shown ble 1 belgw hel anal
7 7

LAA~AN

(1]

SF1  anti body s

guch0%s 5F1

fllgcﬁ ype:

£

(Tsotype
138- 1osurface @]

g,\l\/{ecyorﬁfu
D43 express

6110% sotyp
cd on the ¢

> 80094

toplasm c

DGIRORES a

renbranes. of

51-41 CC]_O 205 §

K V62007/

r\nv\f\r\r

=8007/ 01358

7 80%

146@‘752 PCT/
re—NE}

Qlolbwdbl T

* N6Y tested

Antl-CIégﬁn o g‘?»perl phergf“/| T nor

Jurkat (a

[TNot tzefeld | |
cytometry

nds to oth
ectal cance
( NCI - N87) ’
VEC), norm

ne; 706 CC TI |
data (Fig.
er types of
cells (DL
but not nor
al | ung cel |

tsog@obsl euke
el ow. Fl ow
how 5171 b
h as col or
ncer cells
| cells (H

but

MEM-39%/ Bobl as
Table. 1 &
CD43;2B) al so s

Biovené&i, ! S,

B-N6Xpstedee
2A and Fig.
cancer
D-1), and
mal

s (MRC5),

Sug

gastric ca
Candlepd¥fa} hel i g

ERigs1Er T al | CRjek S ( MCR
| s (CCD841{CoN), acti\

Iynphocytes (actlva1 ed for seven days), on nornal

{3k,
ated T

TR §o, g and
orectal ce

Isotype’ &%h%r ggl'
Ab

petrtpherat-—btood—rononuctear——Tet s (PBMS—— Tabt e I
shows anti gen-bi ndi ng properties of anti-CD43
[0201] ant Tbddieestheexpreasioh 6T thelt3fel protein of 5¥141 GQLO 205 cells and

human T & Hs erS a ast e ifng Q)%?stoc %Mxé 1 was used. Briefly,
cells oﬂﬁtibkgﬁﬂvﬁgﬁzdb;friﬁmﬁfilﬂlmn?ﬁth 1 p.g(/i-1 m)ll 2? ?FIlgﬁ’i?bated 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. Immunohistochemical study showed that 52.5 percent of the

tissues from patients with colorectal cancer (31/59) stained positive with 5F1.
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% of Bi nding/ Peripheral Jurkat COLO 205 NCI-N87 Abs
T cells (Leukemia (Gastric «cells) cancer cells) 5F1

W 2@1461020 >80% >80% 138-10 <10% <10% >80% >8P0%/USH0A(13587
<10% <10% >80% >80% Anti-CD 162 > 80% > 80% < 10% Not
tested MEM 59 (anti- > 80% Not tested > 70% Not
tested CD43; Biovendor, Candler, NC) I|sotype control
< 10% < 10% < 10% < 10% Ab [0201] ‘To detect the
expression of the target protein of 5F1 in COLO 205

ceIIs and_ hunan colorectal cancer tlssues a routine
g1 ‘ y if that Speeificalhy Bas CDA3 Expressed on

tlssues wer e flxed for i mmunost ai ni ng vvlth 1 tg/m
Cancer Gells - ™ cubat ed with biotin- |abeled anti-nouse
1 9G then incubated with avi di n-bi otin peroxidase

ot corrPIext

(0202 di am Bﬁhﬁité m& @@e bet:emabdm ﬁmcﬂﬁed byn.’m‘r]l pdstblsfemdh emiceakells were

st ud shovved that 52..5 percen
grown in-quliurg Blalss erd aubpied %WE@?“"(%F%/ @5‘5’tl #1phyeideosomal
(apopto@i%? IjNN Qra‘éhfehta'@lﬁilx w2 WA Byl Afiibody Rhddikied @aptutkldhBdetection

optotic Activity of Antibodies tha
of cytoggs@wr m@mm@?@m@et andcolisp %P‘é%‘g% &S%?ﬁlat‘%%hléaﬂeé‘ﬂﬁs“’mplexes

using tl@f:?l‘f Dedth BEte RAPELER £ Mk eRECHRY Cakil 77&4@—’@1@EEISA assay was
ELI SA assay [0202] To evaI uate the,t
performssl 4ccauhnta the measmidppusy's ingycber Bl éﬁé@rcézﬂ 205 cells were

plated %Vfﬁag% &El&iﬁ*@f}&% glattéér ﬁdﬁh&i&&&nﬂh I5pg WP aEe d (M bhi-Byc antibody)

evel I nt er nucl eosonal

at the c@aqznmtatit)h of 10Ng/m}, g NdEHY m@dm;m sapsrolich e, Rprifpp hr of incubation
at 37°C§jl CF (S%}Neye was%egtagﬁl i Lféd%wﬁ{]%djﬁf @f’l&k@ Buff for 30 min. After

Sm C rmnonuc eosone

elletif R YSHEQFOE ndA: f Sth8 sepenfatiNey©PIRhEX S4ction) containin
P dugy ng ghe Cg ? Dgt ecti on ELI SAPLUS ki t (Roche) ®

ﬁagmeﬁ&ﬂmm%l)ansﬁreedablsaﬁpmghycmd npierotigerpdetesithabhad begn
ol SRS Ho S TG G, S g ofmen
DNA df natResdneh bdimdhahﬁ‘d-hi\stbxhb &ftibody veiskRalpatedent peroyidase-conjugated
monoc & bodbﬁﬁ gtﬁpt L(E:sgl?é: gg&réa 62&? naggoﬁai?%-g{l}%%e&%ﬁ%&ige sulfonate-
6-diammonium 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

formula:

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

Enrichment factor (E.F.)=

mU = absorbance [107]

[0203] 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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at 37C, cells were washed and incubated with 200 | of

lysis buffer for 30 mn. After pelleting nuclei (200
wo2@7/14AQ7m n. ), 20 | of the supernatant (cytopP@EUBm07/013587

fraction) containing fragnmented DNA was transferred

to streptavidin-coated mcrotiter plates that had been

i ncubated with biotinylated nonocl onal antihi stone

anti body. The armount of fragmented DNA of nucl eosones

bound to anti-histone antibody was eval uated by

per oxi dase- conj ugated nonocl onal anti-DNA an

Such ermhn@nﬁmsn?tzobzervéém theels treated HEHSIEh &%‘lr?lr?ém%ogy 9E10 (an
antl-myﬁ;élﬁgﬁw Yor s AR Hﬁl%’ln%]tﬂat‘"ﬁ’ 1216nesHuE @t Eancer cells to undergo

absor bance at 40 m upon i ncubating with a
apoptosger oxi dase substrate for 10-20 m n., was determ ned
wth a mcropl ate reader (Ml ecul ar Devi ces, SPECTRA
max M2). VaI ues from vveIIs contal ni ng lysis buffer and
Detectionibf apat : a<Hp, p cellgaising Annexin

Vandﬂﬁa wer e anal yzed as the speC| fic enri chrrent of nono-
onucl eosones rel eased into the cytoplasmfrom
[0204] t heAnRd:ie Y $tains ghd pieospholipids thet ﬂfpsrmwlml theutet sideef the
i ng/dead. cells Enrichnent fac
CWOPIale%meﬂ%&m% e SR PP MG SAG s PR 3f e
V, as ad¥hy dmﬁfa?sﬁsl%&&at&@@x@%]ﬂl@aﬁc&rg&ﬁgvapbpmﬁsgmrzeqes COLO
[ nd| cat e t hat

F1 i nduced an enrichment of nucl eosones
205 cellsrwemese@qddapleashm@ﬂ of@96-welb plast.|agd dhaneyaripps |gpngsmtrations of SF1

(2-16 p.g? Q ke%ni th Sleg%n?% ﬁgsﬂ ﬁi@gﬁgpﬁm Q!élﬁ‘ ﬁ ?Qﬁas%ﬁaed into the

Copr asm was I nerease
cells. Todesp avlmdldrmhenaubsuhnh@r(ﬁm lis neesigd Yu® Szﬁawmdmmoptoms n tumor

cels, 2 /Lo BOpR s v ROST e EERpndfREsclfty EAO8G KIS 0hs) was

added i6B a s Rif isamles doit ¢ongyshyrisonr Afreda 64 dhombetion aicl &), thregeells were

stmnedéﬁgb{)gg 1 alf %E’fggqaq%f}?gdlﬁ%a% Cs) d}S%ro ?Jé%tge%gl%gﬁatlon) in 100 ul

Annexih3 bﬁml?ﬂuﬁéréﬂobrﬁ 16b&)a 06 fereld min) ShegeRnnerd then Stained with
and Pl St ai ni lrl](gph[0204 Annexin V s

propidiyppiogdids (Phi RN h slpining ?ﬁée)@B@xéPﬂly??ébbﬂP‘é'rcﬁ‘?‘BSt%f t he

[0205] CY ! PRIVASHbmeTS AR Wl thitGrda@hét oF15¥9Lintthe GB&nce of the cross-
apoptosi’s process. Thus, staining of Annexi n V,

linker, ﬁsrsﬁalgmds pycamesrating 9ft Be/mingihighes saused stemificant humber of
color 11858 25 BRRIGR) o MG R i 5P Sl el

induce wpoptosis i OIeMROatceldhs of 5F1 (2-16 g/m) diluted in

t he di r.f a g
[0206] ad dgﬁ%c#h?ufgﬂna cmé gé&rtgggfl% ! LLt?ﬁ V\i @%lﬁsg?}p?lﬁgf ﬁlt}—c\ﬁ@%n-tlbodles,
138-10candsH~41 wkaralgﬁc)steds Tabledkbelbwrshews 5Fd, 138d1¢.eor 51-41 induced
apoptogigl?l? E:cﬁ}alﬁé:éél rc‘:altél:'le[rrg:rgléT< g’gl%%el ?9&@2 %ﬁ(ée gléllaso\rv%rrqu&btated with 32 micro-
gram/niles 634D af@Sody4oy 6\W@ars and stained with annexin-V and then PI, followed by
FACS analysis.

_KD

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

5F1 138-10 51-41 Control Ab
(negative control)
% Apopt031s > 40% >30% >30% <15%
(annexin-V*")
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added into a set of sanples for conparison. After a
6- hr incubation at 37C, the cells were stained with
w@2@5/1k610f FI TC- conj ugat ed Annexin V (Strong BPOL/®61007/013587

Corporation) in 100 | Annexin V binding buffer at
roomtenperature for 15 mn. The cells were then
stained with propidiumiodide (P, a DNA staining
dye) and anal yzed by flow cytonmetry. [0205] Fl ow
cytonetry data showed that treatnent of 5F 1, in the
absence of the cross- linker, for 6 hours at,

[0207] cofMhembowt fesultoshow thahireatmenisgvith antihashies spegifictior eancer

cancer | s to undergo
expf"’“ﬁé’ﬁ@?égf‘%m ﬁ@g%%‘fctlg% nfﬁg?m’gf:fggl one coul d effectively
i nduce apoptosis in COLO 205 cel I s. [0206] Effect of
|ndu0|no .
Detectionef apontos

Annexngvbﬁidquﬁgl 5F1 138 10, or 51-41 |nduced apopt OSI s

orectal cancer cells. The COLO | s €
[0208] | nchxdt eadistOFCRD S aygan ghsiig Gercgomagall R 0 B 58)0 fasils of
COLO ﬁ)fhfbgfesseém al-ped cﬁdtﬁlré P8 $N|uﬁc atalsk # hs0613). After overnight

FACS ana I nductj on of
culture, apshemsvas q);xnnm end estl%&l%satWnﬂaqﬂirah%%aﬂ’@dwéﬂ 1 figyre 10 or

azide ngléjadqiéé forb ﬁ(%:g }ncgggﬁ&ﬂ)lTh%Q the REFSveMET FRMiEE] Ancf/@ollected for

tosis > % > 30% >30% < 15% annexi n- V+ 54 WD
smlmngzwnn NOHBRO | BEMitszon Caolas$ A 3603 pordoubhe stgisirg with Annexin-V-
FITC ‘S’?lglsééltro%% %38’(‘@’0111 ha?)'bg{ors%aéf%%ﬁ k‘i‘fst@%ﬁfgg HRYKES 3 PEC fiC

can can i n apopt osi s in a
[0209] carmfshomi in. F@el(mnndnoaf aradmdvosﬁ‘%l inducrseepapjosisiRINCH87 and

cells
coLo 8 il a0ET Sabe - et P g HIE Kt &4
AnnexifASIFITC a6a Pt (BRNEBheeldatd indighteothatt D5 carehlss imfuce @@biidosis in
205, were ?eeded in 12-well culture plate (Nunc Catal og
gastric gargimoBRerlls.Af t or  overnight cul ture, medium was
changed, and antibodies at concentrations as indicated
|n Figure 10 or azide were added for 6 hours
gL HE +8H el Growth Bty trypsinized and
coIIected for staining mnth YO PRO-1 (Invitrogen,
Catalog # Y3603) or double staining wth Annexin- V-
HeancseRellspopt osi s detection kits,

[0210] 2 Cat éL ?ecgal’gﬁx%g%ﬂs g] : G309 dzo%% éﬁqwniaﬂexfd&helﬂa@éelwmvm) were

uced apoptosis In -
seeded @mmcabaed e\hthsSIalsoma@urcé antihodyPPHOAlse trmhrqeﬁqum)mtreated
and_by doub Rk to detect
ot s SHURLE S 0 W i OB NF] Bt e o e
proliferafiopherbiity dsrdescribed herein.

[0211] 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 results
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 fresh 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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gastric carcinoma cells. Exanple 3. Inhibition of
Cancer Cell G owmh by 5F1 5F1 Alone Inhibits the
w@e@tiiviof Cancer Cells [0210] Col orectal canceecT/UTsi00%013587

(COLO 205), and normal endothelial cells (HUVEC) were

seeded and incubated with 5F1 or a control antibody

9E10. Also included were untreated cells as negative

controls. Cell survival was evaluated using MIT &

W5T-| assays to detect proliferative activity as

descri bed herein. 50211 W5T-1 assa |s base%ﬁ&%gip
cytotoxm:lt)eeam@é Aften hthrecedaninghbatianseariod @ $71C 4 29 iy rggent

(Roche, glrangdﬁé 093 &/Q @Jégrtb %Lu];llgg%)i AL IRRPREre WASIntAbATBE 3(”37°C for 30

can quant | spect r ophot onet er g
min. Abmhsmrelangsalnsowbanbielmﬂ tasﬁlwmhemué‘rlwlermqfdhe geated cells. The

results oﬁ%i%ﬁ%’f qu @Eh@éeceﬁs aghgg{r:qug}g%drg 4 rtﬁ écQ Zxﬁié@ir%ctl ’Ich(::a.t

growth FACOLOL305 ¢dhldlmtsabstﬁﬁidllyghh1MﬂGd i(Filgi #) whidethalb l;IUVEC (data

WST- 1 ass to eval uate the Vi
not showmus ERRGUACELPY SEL RPNt Ho A PRRCARED o S0 bt e &os
reduced%) R ﬁHnSSO‘}G il 82 dntibolly SF € tleR@d mommdm &dpei qonfrol antibody
duplicates for each treatngnt

910 teqgfcsk aslorpRiahcanseg . e PR COBNP %fPUEﬁ&eFtﬁgng}t“bﬁ& sodium
azide Shga)gdé}g}% sUPivabptd body) or fresh medi um (untreated
t

dded. Th %
[0212] o inlengihenEaporimeniicsls (heiCiaers edangad el ot s Heweipeuture
plate ani?r?&{b&égu&h E’&HIW 1 3P&i6noElBhAlbedY FF € entsmtol antibody

a three-day incubation period at 37C, 20 | i% 1
9E10 (amsmmodsea@mt c-ThRDE ﬁ@tr@mncellée\@s@vae%éélegafa‘éEdCQWO @pd cells

treated W\Aﬁé nd 4 g’t E%té%ulref‘e YRF ok g)%'ilﬁ@& €8nd1s 3AGef Qﬁwg-oor thkde-day

ance rimwas obtained to reflect the
incubati&lclrpermélat B7Q 18fultoi VBT caReateobvers adylng to gachweld ags the cells

T-.1 f o
were B R0 VR0 b AR et
descnb%ﬂﬁiv@nfﬂh@résuhsﬂmobm ad 1gfmeg’zf indicared that gtgmth@f cpigvgatal -

ata not s s not .in ng
carcinorgee] %»rsee‘h?%\&g)% s B R o7 T But normal
colorectall 8811 R&qdulh kb € Emg4 1bodn &&ndtreeiabmd as conpared to

I sot econtrol antlbody tre dcolorec -
[0213] ca T @@ppglerqqql@z fl&’pr é’l‘ad’&ﬁ Hegbetn 8 V\?l% }l]lablllty

and pro%fei{%&{) AHHYe118%) tgﬁafdlﬁy’@ Nﬂiﬁ%@ ?Mﬁlﬂlfﬁaihy[tﬁiaﬁolyﬂ-ai 224~ | n
er experinent, cells 03). were seeded in.e

diphenyltsttiazolfurn byamigs) fis redneeadry mstaaphcaawoathe Sei P bR tigaction of

vaRatsueh hs ADHMENAAYADPH. Th
dehydn%?m % %&g’%@% ggaghgﬁdgggg eggal nst Sc rry?:) reat ed :
resultingdhiraceliotes pusdd formarery seo be selghilized and ahﬁlt’é"&dq’é’

Ak 0 ' IBSE P96 idMSalture plat
spectrog%?]tﬂ;ng?nc m %‘ er(“% gﬁ; ?ﬁﬁ Ogm%%géé\ggﬁedé?ﬁgeug% i on peri od o P
and incabatdd Gﬂthhﬁomécloﬁal‘ﬂﬁthQdy%%]gemceMa@oramgg fiiogn @-54rgfml) or a

control\ﬂgﬁibag%%ﬁf(g(lég %WQ}L?%gT%U 4 h%{ c. rt?#peaate%dc Qhyerd uE@cf‘as negative

Sa en con ucted
controls; and cells treated with 0.5% sodlum 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 pg/ml (Fig. 6).
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descri bed above. The results, shown in Figure 5,
i ndi cated that growth of colorectal carcinoma cells,
waeeh/1aa700L0 205, was substantial ly inhibitedP@pyus2007/013587
anti body 5F1, but normal colorectal cell Iine (such
as CCD841 -CoN was not effected. [0213] MIT is anot her
tetrazol i um based nethod for the neasurenent of cel
viability and proliferation. The yellow tetrazolium
MIT (3-(4,5-dinethylthiazolyl-2)-2, 5-
di phenyl tetrazolium brom_de) is reduced by.
As alsoy iSRG 519 5 Eafed TFEREEANIS SAIHIGR O orl) Braiéh g hen 64
pe/ml SEIMALA0ERASohi RGPS antiifbdJUTR0AIA kA IcPBct at the same
equi val ents such as NADH and NADPH. The resulting
conceniratiemcel | ul ar purpl e formazan can be sol ubilized and
guantified by spectrophotonetric neans. Cells (5x103)
were seeded in each well of a 96-well culture plate
Aptile ect hhdfingd ant i body

oe.n r t._i range from 0-64 ga/ )
02105 MGEIFSL5 58 o R8O 0 ATl R SO0 v
model.w& k20U I Ca20 Hegbtware implmtadaiubrutanebusbl ingo thedddflank region of

with 0. 5% sodiu i de were used.as positive control.s,
SCID e 4930 R VARG o BRFAR: oh CIPCa o o gy hice were
treated RE&YS00 mie6 @ragiFE Fl @r Bbywitta-geritondad ijedtion. Ineanether

further incubated for.2-4 hr unti urple precipjtate
experiment, foi GrQUPS ShEPIEY (QRNEE e E@é@ih?aﬂ iShied g were
intraveABSdy BoMee c0érySaIRd B with Bl dB8as of 25a68/kded S-fMadraufac Plus

MIT ass%; denonstrated that, 5F1 inhibited cell ..
leucovgrin (3 FEflaY ) grdarithoey wtbew varioys derss of e b Arfehperignsml Anjection
twice wdedkdyn O to 64 g/ nl) and the ED50 (effective dose for

50%’ nhi bition) was 8 g/ mn gFig. 6). 56 WO 2007/146172
[0215] pCTIUSROGHED PES fumgas igplagtatina e §CH mige fyese prhieveg byy

Cohi bit ] |

s Pk A oS COLENGS Mooy { s e o o
0 and then sreted bf fircdpesitortehkingamion of noeetioatl anibodFoEN att 509rug per

of ti-tumyr Effect 1 1n,Vivo.[0214] The
dose) qhepRiRal PRIyt “af bt ZEAT (erpdo aied pdingt il or PBS a
days 03187, K(ﬁ;:’ng 1 @,gdndnlg.l @Gftedimﬂiblb were né&ﬁn@@ﬂ_@ggﬁﬁl of@h¢ experiment.
were | ant ed subcuyt aneou into.the hin an .
Tumory g, Wi BFSsed THPELr R gty 0. oA 2y he SOt the width,
width, laf@ fehlef {Wﬂ“@fL&%ﬁ!e&présE\e&m}emﬁi@D eAd SIRNn inFig&eWe hdnoclonal
. treated with 500 m cro-gram of 5F1 or PBS by )
antibogdy\$ F hefieativebnampressseitamor giowih 3 Rempared ip s gqprol antibody

9E10 AWBPFRARSe@S. M ce (6 mce in each group) bearing
establ i shed tunors were intravenously treated ever

[0216]ot hdio sgathegambined, efferss a5 SBF andchamacgrugs like SFU/LV, ice were iv

. . - f. i | [ . i = Or
ieac S Y PYBEL P oyt ol gt s
withouit wpdeus aspountsp£8F hertiiogies[todcesedkly &ed wreksrnaskidays of tumor

: u ' t.atl [ ' '

a8 L 00 5l G5 P vl
(mm’) 29T akipert and HE7tuawirsizepeas catudaeditisidg ghe formula: & /6 x larger diameter

x (smaller diameter)® (Kievit E, Cancer Research,60:6649-55). As shown in Fig. 8, the

combination of 5F1 antibody and 5FU/LV treatments significantly inhibited the human
colorectal tumor growth compared to those of chemo-drug treated alone (Figure 8).
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0O and then treated by intraperitoneal injection of
nmonocl onal anti body 5F1 (at 500 g per dose) or
wae@oenwneadi7nonocl onal anti body 9E10 (an anti bodyPeHUS®A7/013587
agai nst c-nyc) or PBS at days O, 3, 5, 7, 10, 12, 14,
and 17. Fifteen mce were used in each group of the
experinment. Tunor size was neasured starting from day
5 up to day 24 by the product of the width, w dth,
and length (WWL) and expressed by nmmB. As shown in
F| gure 7, m;inogl oaI ant i bod 15F1 effegtsl veI y

mitoneg,g,g' Q)éncgf cggIPBS (untreat ed). [0216] To see the
COTI

Tred eftects of 5F1 and chenp-drugs |ike S5FU LYV,
[0217] ni (& meiesstand the h}mhm@urqmetth of Qungmgel GntigEdA3 entabedics (SF1,

138’10’\75&%80@3%%@%%%’% %5% an '| bo i es ?wuy\htdbéﬂog)/ V%,‘glcr)ér .E}%H{ed with 1

W ce we
micro gk of bidting laled/ SFbht 4 degree A fupll dutin theupresenge ofw arigrssamounts

f
ot non 5FTRE B SPL U SRS TR CRIRL o W e
stained Gﬂdh@tﬂelpfaﬁﬂiﬂél&lmgtat de s‘aﬁ{emdrﬂ:tloéﬂfoégo mihagglerceliis sweet washed and
analyzeé@(y T eg>)a I %T’E@%% ﬁeﬁé EF W %r'e mpgan . (rx}%x}?%?eﬁlg? ﬁrr&ﬁnsip from one

represembiveSipchacbat. aBdttﬁfFth L¥ndn B&-tlmtlsodiﬂeg Ricfd atsla ltd» yompete the

i nhi bited the huna 8Ior ct al tum)rh"(_3_‘?1{\5’&‘II &Bdon
bindingtof bioHswdated-SE %y Ag0s cells mpespiteterall three atibod
the sim#40A ﬁé&Dg L@ eRfrbidd3RRE Hd of CBBOM0S #lls.Thr ee novel

anti - 3 anti bodies, 5F 1 138-10. and 51-41,

recogni ze simlar epitope expressed on cancer cells.

Table 3[ Qg 7134 QO U%%iﬁs& f"%o ‘%e Qirﬂﬁ%n@ﬁ%{p}%séﬁ oh hTCﬁF}D %)05 cells.

ovel anti
Compe ACS anal Msath@sesqsm. COLO 205 cells (100, dOO) wer e
antxbp 18 ned \intdnsity imtherpresgnaenpfiimlabelpd 6F184-at ed 5F1 at 4

egr ee Ci4pror138410i n_t he presence of various {anmounts
concenyg Q‘ﬁé - bilot i nylafed[anti bady, 5FL, 138-10,, and 51-41.
(micro %s hes, tHe cells % ufther ‘stained with
strejRjOaw din-FhHg af the 3566 condi tionobgr 30 min.
e et wsted—an T Zzed b 7/—&33 Dat a
Qhﬂ\ﬁlﬁcj n Ta_b_l_% oW nrgsg >,IZI Uor ZQ?C?EF‘.CC | nt ensi ty
froRRéne | reprdsdnt ative3akdrient . BWRBH1-41 and
138- 31 ant i boidoart wer e ab0@200 conpet H40E2 Qi ndi ng of

DT oG [T U ed-hBhRhd O COLO7gPR1Cce| T's sugaestg ng that all
t+ht-ee—antbod | mg site
A TS AT 1 AN T4 B e
5ED.2788-|10, aheR751]41 r 80bafi zb sini 1683-8i tlopes
exproggsed on C@x3 205 celBks.61 Cpnpet i ol 7MEan
FIogyy gecgnce angdbody MggRssly| 1N Thggresence of

unl.ahaAa ed L 1 1 dnormaon
AT TT WA A3

A4
T o1 o Lo Ju coenrcentratt LS T Ul J.SO 10

(mcrogranminm) 5F1 51-41 138-10
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 5F1 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 NaHCO3
(pH 8.6), 5 mg/ml BSA, 0.02% NaN; (150 ul /well) for at least one hour at 4°C. Plates were
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200 9.78 75.66 199.7 66.7 60.28 165.62 297.03 22.2
21.67 325.23 395.53 7.4 129.04 606.20 640.42 2.46
wa387861783. 81 702. 79 0.82 1004 789. 23 724. 15PO1/23807/013587

1027 901.36 683.08 0.09 825 869.61 717.19 0.03 888
860. 13 704.33 Exanple 5. Epitope determ nation of
anti body 5F1 [02181 To further define the epitope
structure recogni zed by the nmonocl onal antibody 5F 1,
thi s nmonocl onal anti body was used to test its specific
reactivity to different polypeptide sequences

then incoBated Mithrffusioptrireteinssontaining s pEouEEEACHF PRPalyPeRisley at the

various %gr}?e\ﬁ?rgﬁoésgf h’ ﬁf klaw ! o?ﬁn t&%ﬁ%r)aﬁgg g%@&éj%h? Qvelér'l’xf % %‘g)rTween

contalmmgglrﬁs ahe U@ndMusien prokesthpolyheptisdlea vese alwted with dkag/myBSA

consin G ) PSPPI SOOI R e o1t ),

The amlzﬂcﬁ)#gei%i% i‘rd; 1$nﬁ off é&ﬁtgﬂ fﬁls’i/en bﬁﬂélnqiolﬁ(éptlﬁ’bsavve@ then detégninerl. The
2007/ 013587, b
polypetides B RGP | CORASF G A/HPFRE TG ara B roTie CWPD,

from Nﬂ%ﬂiﬁﬁffd @Qérn;ﬁhui h’!?hlts\tﬁpd:;ﬂigf% aBiine acidrsatnacs if wot present in the
hqur at room tenperature t was
CD43 agipe afidisaguenss, PRilentishaldPe) #h f’pﬁagt g'?‘n %ﬁo”f %E%%‘?SZSW
SheneyV& LE, Blod i8] VA&JH ScirufsA 85@6]9129[11989]! ng 0. 2M
CI ne- HCl 2). buffer and neutr.
[0219] Tr Vo fyather spnﬁml}he tripgRtidgsnitorg dhay ag%ﬁ@ §€1 B‘I“d%I %*Pglwch

ELISA%% };@{Froﬂ{l&i Lo R HRePhterSRtesRIRe LHABd d&ﬂa%mbeegﬂ (5Hihér control
peptides that anti body 5F1 binds contain

ant1bodlyr9&1@b)tmﬂhé Osialopez vesd] asfthd egnepniationsof npejml oviep amht at 4°C. Plates

N-te m nus to Ct S 0
were blo lél Plg tw&wﬁﬁ @?érf of ﬁgltahm IIE{%ESB iilm%ﬁ%)lﬁ%pg h%ﬁi' & 37°C.
Plates \%&Q YRSICR culiiéd dikh fatiod |prote1|ﬂl§ @6ntal¥ihg yank&&d‘ragﬁmm‘s d:iﬁiblypeptldes
:1328- 32, 1989; Shelley et al

fused @3 carr GUABEIa1 3 hours M GG (pSefe e HBELA RS yyith PBS
contam 0 bE“/oDﬁpf‘ WeG 2R igiaeewkRahemcubAdY with darBérststein-specific

dw ch ELI SA was perfornmed. 96-wel|l microtiter
antibodyl aiﬂag/m fer o5aputs akreom serpesammye. (sfer inpubagianypiptes were washed

4 tlmeso\fvnji ngﬁ% 9%%}213 fm ?&Ih(ﬁ)gtciﬂi%dr pal taélgaéarﬁ :p ‘éfé'ﬁ?—glg%ﬁigé iu&ﬂ)ody
conJugthQ W3t FIRP Wi the) a@Sdh tofeaEibivel lmnBPRT ﬂ]ﬁ&slwdrwaidu})athd ffor11 hour at

S7°C. R TG TR 058 PORCTTS SRR 3P Fry edieq getermine

the reabtiiBofitRe eHidhdtb®polpboptRictofthese 2o kigsse Swatntivaties (SF1 and 9E10).

tenperature. After wa 4 tine
Table 4 bggw shows the data from ELISK assay whenSSIéAf or 9]51% was immobilized on the

plate. "+" indicates the designated polypeptide binds to the monoclonal antibody; and "-"

indicates the designated polypeptide does not bind to the monoclonal antibody. Monoclonal
antibody 5F1 recognized a tripeptide WPI 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 WPL

Table 4. Epitope structures recognized by 5F1
Peptide Name Amino cid sequences 5F1 9E10

5F1-01-2-21 WPIDLMSETPIL(EQIDNO:17) + -
WPIANH

L
5F1-01-2-04 NHENAULS A(EQIDNO:18) + -
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contai ning 0.05% of Tween 20, plates were then

i ncubated with carrier protein-specific antibody at 2
w@oo/1iqar2 1. 5 hours at roomtenperature. AfterPCT/US2007/013587

i ncubation, plates were washed 4 tinmes with PBST. 50

| of 1 to 3000 diluted Goat anti-carrier

protein-specific anti body conjugated with HRP was

then added to each well and the plates were incubated

for 1 hour at 37C. Enzyne reaction was carried out by

addi ng substrate of the HRP enzyne to deternmne the

5F1-01+¢228ti vi t W & It BeGdsHgRaFeW Soly(BER IIRIQ:d9t hese t o -
5F1-01thege t woVarR IbbdPeH A5WVL SaRdPOBISEQ IDTNE:204 betow
5F1-01shoés t heWdd® d Pr bR BLISAVabs By SUBERQ BFN21)PEL0+was
5F1-01i2¥t®bi | | 8 A ShR QPP afeA R+P VH{FEQADEN:22) + -
5F1-01dBep gnat e IlypcPt NdR Ni bdE S0S (BEQIDNO:28)al + -
5F1-01ambebody; varRl I'P"P E i E R 65 K e (SEQIIDMaOexd) + -
5F1-01ppbypept i ¥ Rides QON bi md G o tdhe. (BEQAIDANALI253Nnt i Body.
5F1-01Mbpgcl onaw @It Pbpdy MFE Lepognh Z8HQADI NOpEt i de-+WPI
' 5F1-01epRpope swyuEtiuTeN §i DC8 RhE Tt WSROI IENYP27) sequence
5F1-01L&140t presenty HNSCRAB, v IRese Tat SEQugesd:Jghat  5F1
recogni zes a conformational epitope which includes a
9F9-01503-p§t ur ephavirng ghysipcgd REAIOP (SEEIIFNO:29) - -
9F9-0156HT §Ct er DS &S YSignH 3§ POrA qulyqsﬁglt% d:5e -

9F9-01503-4¢t Ur e af @f PK By b pPEPW deHRI (SE Nd~31ﬁpl tope .
9F9-01903.51 UT €5 g@g@q) wee Ry F§ 113 RC {E %“,1 -
F9-017 @ﬁg—é ENO 7 1 2- 04 %({;1 M3 \ o

QID ENAL
S A (SEQ I D NO 18) + - 59 V\D 2007/ 146172
a 3 %) _‘ P ) 11 E

5F1 01 217WPI L ‘\ H AV SRPS

= 1 F1-01-2-16 WP I DI PY AWDF S
[0220] ( SEQ'LJ: Daﬂi@la 1'ég1dn eDBRAk-dF15F2- lilg'ht WhPheay danQst&eAnR)liﬁeﬂ by PCR,

71-01-

and thessye %CR@%W subglengd tﬁo é’%&é\f &I‘Té‘t‘i"gﬁn)vtl\l"és‘%ﬂ"énﬁf‘ F
determifakioh: 3&@:15&1&@6%&%6&5 wepd-bbidired-fm Wé\Rral ihdpebldéntAldnet and

GL (SEQ ID NG + - 5F1-01-2-23 WPI PTLMELP
analyzeg]. l@f(r@E% q@\lmegesncﬁ from independens slopepwas ghagen tpyrepresept the
light or-rhéé(/? %ﬁin\pré'%ng &1 ea't:h'anaﬁgriﬁD I a%lé—f’ béﬁ’oRf iho'ﬁlfeg tﬁe Halyslﬁed amino

acid sefuencpg sE@cm@vlqs esequeg#cgs mcodmgl@e d}ght ﬂldvh@vm Cbalfn \&rwwns of
oK1, Igg‘ﬁo’(ss(%é@q W’iﬁd-ﬂé 3@9‘694’ 3?217YADGHQHKWVYI'DNPPEPVYI'
Q K(SEQ DNO 32) - -
‘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 amino acid sequence (SEQ ID NO:1) and nucleotide sequence (SEQ ID
NO:9)

1 M EWSVW¥IFLPFLLSOGTAGVHSE
1 ATGGAATGGAGTTGGATATTTCTCTTTCTCCTGTCAGGAACTGCAGGTGTCCACTCTGAG

2. VQ L QQSGPELVEKPGASVRMS
61 GTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTAAAGCCTGGGGCTTCAGTGAGGATGTCC

49 C T A S GYTVPFTSYVMHWTIZ KA QZKF?P
121 TGCACGGCTTCTGGATACACATTCACTAGCTATGTTATGCACTGGATAAAGCAGAAGCCT

61 6 Q G L DW I G Y I NP YNGGT QYN
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9F9-01-03-25 EP NMDP NWA S P S (SEQ ID NO 33) -
- Exanple 6. Coning of the Variable Regions of Light

w@are7Heavy Chains of 5171. 138-10, and 51-41, eamUS2007/013587
Anti body Humani zati on [ 02201 The vari abl e regi on cDNAs
of 5F1 light and heavy chains were anplified by PCR
and the synthesi zed cDNAs were subcloned into pCRII
(I'nvitrogen) for sequence determ nation. Nucleotide
sequences were obtained from several independent
clones and analyzed. I|denti cal cDNA seguence from

181 CREFAREACIERICTES ATATAET AMIGEETAGAAT GG TG GAM he | ght
or heavy chain V region of each antl body Table 5

81 L8| gwFsHouedXt Ae Tt lank| &it BdX ti g e QUences of

241 MW%C%&W@WQ@GWF%A@ﬁ@GW%% and heavy

chal n V r\e/gl ons of SF1, 138-10, 51-41. and humani zed

101 Anf nd L of th

o1 gt f‘%T(?AG%TFF%B‘FA@T‘FTé5‘1%???“8??&“%8%\2%@8—58|od °

121 sequences en00| ng th ERE r| abl e regldons
CDRS ), an no aci

361 mﬂﬂmﬁ!ﬂ G G@%ﬁ% g e sequence (SEQ ID

I\IOQ)lMEWSWIFLFLLSGTAGVHSE1
5F1 h hY A L& hE T;%HI&(@%‘ESW@F@ CELSEQ ID
PGASV

ICTGAG 21 V Q L RMS 61
Ol CCACCT GOAGCAGT CTGACCT GAGLTGT CTTCAGTGAGS
1 afcfcd A1VcRTials Gy ¥ F \F\/‘l\/FHS X QK P 121
1 Wfﬁﬁ@ﬁﬁ?ﬂéﬂéﬁﬁ%&&&?&%@?ﬁﬁ%%Tme@m
61GQGLDWI PYNGGTOQYN 60

21 VV5 /'& PP ié A S I
M&iﬁ%&?@%& Gﬁ&gﬁ%ﬁ&%&%wmmm
AY M 241
féi b T T pOAGCACAGL

%ﬁ%@@%&@&é@%@%‘@ﬁ%ﬁ@%ﬁm

AGTACT] TGAGTACTECR0CAAGCGAGCALT CTGAGAGT CTCCTCA

i1 5 1lcbcA‘&I\CA%E@thT@dHA&%Gﬂ‘éA{QGM@M@m@AC&&\%@%E&C'\D 2) and
nuc eot1 de sequence (SEQ ID 1MKLPVRLLYV

W LMF WL BASSSDy vy c F g 65 H AP L

301 AGAGTGGAGGCTGAGGATCTGGGAGTTTACTACTGCTTTCAAGGTTCACATGCTCCTCTC

2. T F GAGTIEKTLETLK
361 ACGTTCGGTGCTGGGACCAAGCTGGAGCTGAAA

138-10 heavy chain amino acid sequence (SEQ ID NO:3) and nucleotide sequence (SEQ ID
NO:11)

1 M ECNUW¥WILPFILSVYISGVYSE
1 ATGGAATGTAACTGGATACTTCCTTTTATTCTGTCGGTAATTTCAGGGGTCTACTCAGAG

21 VvV QL QQSGTVLARUPGASVKMS
61 GTTCAGCTCCAGCAGTCTGGGACTGTGCTGGCAAGGCCTGGGGCTTCCGTGAAGATGTCC

41 C K A S G Y S F 1 8§ Y WMHWYKAQQRP
121 TGCAAGGCTTCTGGCTACAGCTTTATCAGCTACTGGATGCACTGGGTAAAACAGAGGCCT

61 6 Q G L EW I G A I S P GDSDTTZYN
181 GGACAGGGTCTAGAATGGATTGGTGCTATTTCTCCTGGAGATAGTGATACTACCTACAAC

88 Q@ R F T G K AKLTAVTSASTATYM
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1

ATGAAGT TECCTGT TAGECTGT TGGTGCTGATGTI TCTGGATTCCTGCTTCCAGC
wWeIEM61721 VL MT QT PL SL PV SL GD QRBCBUK2006013587

GITTTGATGACCCAAACT CCACTCTCCCTGCCTGI CAGT CTTGGAGATCAAGCC

TCCATC 41 SCRSSQSI LHSNGNTYLEWY

121

TCTTGCAGATCTAGI CAGAGCATTTTACATAGTAATGGAAACACCTATTTAGAA

TGGTAC61 L QK PGQSPKLLI YKVSNRFS 181

CTGCAGAAACCA TTCCAACCGA
241 w&%@%&%%&@%@%ﬁ%@g@ % kK1 s 241

o1 CGOGTOOCAGACGAGETTCAGTGECAGT BCATCA ‘cg_sgémwxcmme
301 §GCfTCAGCAGCCTGABAATGEGGACTC’I‘%GETC@AMA%GK\T%A AGGGATGGT HAPL

TIA(I:T ACTCOTITT CAAGGT TCACATGCT

M@%ﬁc&%eavy chain

am no acid sequence (SEQ ID NO 3) and nucl eoti de

138-10 )gsﬂuams aﬁﬁ@a&ﬁ sdfdehdd (SEQTD KON hublebtille beduedct (SEQ ID

ATGGAATGTAACTGGATACTTCCTTTTATTCTGTCGGT TTTCAGGGGTCTAC
1 T¥#ABAG DaVVRQEL L I ¥ ¥ | KMS 61
1 W@ﬁ%&&%&?&i&% TCCGTGAAG

o1 /i\'il'(fTC(%I 41QCTKPALSSG §5 | %%VMI\/&)HAWVKQRP

61 Mﬂ%@ﬁ&ﬁéﬁ%ﬁ%@%ﬁ%ﬁ%ﬁ@?&@@r%@@
a A 6 EWIsGA SPEPERETYN 181
121 @r G T R TR FAGT CATACTACC

121
361

T RLCTAYV SASTAYM 61

/ 33097/103(35487v 24 R F s
181 ék% SLTNEDSKU??C|RRGCDA8TGCC

81 qul S 6 S G S G T D
241 %%EF& E%%MW@AXMH@ATAA@AGG
121 YQV WFAYWGQGT VTVSA

101 3Gl vy E D Y YCF QGSHUVEP
301 Wﬁ%ﬁé@ﬂ@%@%ﬁﬁ@ﬁ%@ﬁ&x@m@ﬁmmaac
TCTGCA 138-10 light chain am no acid sequence (SEQ ID

121 N@ 49 @nd mual gotii de seguence (SEQ ID NO 12)
361 ACGTTCGGCTCGGGGACAAAGTTGGAAATAAAA

51-4i3l;eavy chain amino acid sequence (SEQ ID NO:5) and nucleotide sequence (SEQ ID
NO:

1 MECNWILPFTILSVISGVYSE
1 ATGGAATGTAACTGGATACTTCCTTTTATTCTGTCGGTAATTTCAGGGGTCTACTCAGAG

210 VQLQQ@SGTVLARPGASYVI KHMS
61 GTTCAGCTCCAGCAGTCTGGGACTGTGCTGGCAAGGCCTGGGGCTTCCGTGAAGATGTCC

4 C X A S G Y S F T S Y W MHWV KQRT
121  TGCAAGGCTTCTGGCTACAGTTTTACCAGCTACTGGATGCACTGGGTAAAACAGAGGACT

61 G Q 6 L E W I G A I S P GDGDTTJYN
181 GGGCAGGGTCTAGAATGGATTGGTGCTATTTCTCCTGGAGATGGTGATACTACCTACAAC

88 Q K F T G K AKLTAVTSASTATYM
241 CAGAAGTTCACGGGCAAGGCCAAACTGACTGCAGTCACATCCGCCAGCACTGCCTACATG

100 EL S SLTHEDSAVYYCTRRDGEG
301 GAGCTCAGCAGCCTGACACATGAGGACTCTGCGGTCTATTACTGTACAAGAAGAGATGGT
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1MKLPVRLLVLMFWI PASSSD 1
ATGAAGT TGCCTGTTAGSCTGT TGGTGCTGATGT TCTGGATTCCTGCTTCCAGC
wWABINEM61721 VL MT QT PL SLPVSL GD QRBCBUS2007/013587
'61
GITTTGATGACCCAAACTCCACTCTCCCTGCCTGI CAGT CTTGGAGATCAAGCC
TCCATC 41 SCRSSQSI VHSNGNTYLEWY 121
TCTTGCAGATCTAGT CAGAGCATTGTACATAGTAATGGAAACACCTATTTAGAA
TGGTAC 61 LQKPG;QSPKLLI YKVSNREFS
181
CTGCAGAAACCAGGECCAGT CTCCAAAGCTCCTGATCTACAAAGT TTCCAACCGA
121 THETYCR MW P ARG RUCISIGT DY T & KIS 241
36! ECTINIAFIACHIPATIICCIIAG WWW(@@%@K@WWMCACTCAAG
ATCAGC 101 RVEAEDLGV
51-41 light| chain amino acid sequence (SEQ ID NO: 6) and gugeotide \s/eqF:Jel;ce (SEQID
NO: 17 GAGT GGAGGCT GAGGAT CTGGGAGT TTATTACT GCT TTCAAGGTTCACATGIT

) T S G Ty KeLyEql
2 A [ é’% yy chai n
0 aci d seguence ' nucl eoti de

21 S‘\?qtte X% IPDL I\lel?’)VlsMLEGClNM/l\ kRFI LSV

61 A CTCTCCCTECCTOTCAGTCTTGGAGATCAAGCCTCCATC
ACT TCCTTTTATTCTGICGGTAATTTCAGGGGTCTAC

41 TQA@AC& 215 VoQgl IQ\Ql$ SF ¥ ly ARP.GASEY KMS 61
121 Qe &l diet At el fdeA AKX RAATRACALICEITCT TCCGT GAAG
ATGICC 41CKASGY FTSYWMHWVKQRT
61 121 qTGCANGECRTGTGCHACAGTTITTAGCAGHACTR F S
181 QPAIACCTACEEOA YA ABAGAIICAATC TR 3G DréeahccBATtcTG A | S P
GDGDTTYN 181
81 GGCRAGGG CRAGAAT @AY TECE GETAT DT GTCCTGGRGATGGTGATACTACC
241 'ZI'GEE‘@D@&AG&JAG@TKAGEGGfA@GGMCA@GMCAGATTWAGACTCA&?A&C@CT AY M
101 CAGAAGE TLAEGBGCTAAGCCCAAACT GARCTRGOAG CACATECHCCAGCACTGCC
301 TAAGATGGCCHTACHATITCEASTITATTAGIGET TICARCHI TRACKTGYTACATICR R D G
301
121 GAGOT CAGCAGCCT GACACATGABGACTCTGCGGTICTATTACTGTACAAGAAGA
361 QCETTCOX TUDCRUOMGTHEASAPAARCT/ US2007/ 013587 121 S Y QV
AWFAYWGRGTLVTVSA 361
h5F1VABETACOHNGERHDO FEHT Fanehta(SEQID Nt narlestidesqgreace (SEQ
ID NOTB)GCA 51-41 |ight chain amino acid sequence (SEQ ID
NO 6) and nucl eoti de sequence (SEQ ID
1 MG WS WTIFTLTFLLSGTAGVYHSAQ
1  ATGGGATGGAGCTGGATCTTTCTCTTCCTCCTGTCAGGTACCGCGGGCGTGCACTCTCAG

2, Yy Q L VQSGAEVKKPGSSV KVS
61 GTCCAGCTTGTCCAGTCTGGGGCTGAAGTCAAGAAACCTGGCTCGAGCGTGAAGGTCTCC

49 C K A S GYTVFTSYVMHWVRQATP
121 TGCAAGGCTTCTGGCTACACCTTTACTAGCTATGTTATGCACTGGGTAAGGCAGGCCCCT

61 G Q G L E W I G Y I NUPJYNGGT QYN
181 GGACAGGGTCTGGAATGGATTGGATATATTAATCCTTACAATGGTGGTACTCAGTACAAT

88 E K F KGKATTITADESTNTAYM
241 GAGAAGTTCAAAGGCAAGGCCACAATTACTGCAGACGAATCCACCAATACAGCCTACATG

101 ELSSLTSEDSAVYYCARRTE
301 GAACTGAGCAGCCTGACATCTGAGGACAGCGCAGTCTATTACTGTGCAAGACGGACCTTC

122 P Y YFDYWGQGTTULTVS S
361 CCGTACTACTTTGAGTACTGGGGCCAAGGAACCACGCTCACAGTCTCCTCA
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NO14) 1 MKLPVRLLVLMFWI PVSSSD 1
ATGAAATTGCCTGTTAGGCTGTTGGTGCTGATGT TCTGGATTCCTGTTTCCAGC
WABHEAT1721 VL MT QT PL SL PV SL GD Q RCBUS2006013587
GTTTTGATGACCCAAACTCCACT CTCCCTGCCTGTCAGTCTTGGAGATCAAGCC
TCCATC 41 SCRSSQSI VHSNGNTYLEWEF
121
TCTTGCAGATCTAGT CAGAGCATTGTCCATAGT AATGGAAACACCTATTTAGAA
TGGTTC 61 L QKPGQSPKLLI YKVSNRFS 181
CTGCAGAAACCAGGCCAGT CTCCAAAGCT CCTGATCTACAAAGT TTCCAACCGA
llSFlVTTTTCT 81 GVPDREF sesesgg DFT L K. 8241e(SEQlD
NO:16jroacc ™ 101 RVEAEDLGVYYCFQGSHVPF
130 g T DTLLLWYVYLLLUWYPGSTSG
1 AGRGTECSEACTRACCATRCIIBREAGTE TATCEACTOCEATIEARGAT TCACATGT T
CCATTC 121 TFGSGTKL EI K 361
21 AGGTT OBGET CGEGRAGAAACGE TEGAAATAAAA h5B1Wc helwvy chain
61 aGATATICAGATGhCS@GTEOQE CTTSEQCICDCANUECEYCCattATASOGICACT | de
sequence (SEQ IDNO15) 1 MGWSWI FLFLLSGT
41A]G'R/HB®SlQSILHSNGNTYLEW
121 ATAEEATBENGIAGECASTETT AGATAGOIAT CRAR S ACOUATTITAGIATES
TCTCAG 21VQLVQSGAEVKKPGSSVKVS 61
61 GNCOARTFGPCCAGT CT GBGECEGAAGT CAAGARASCIRGACTICGAGCGT GAAG
181 GIACFASCAGCAAGCCESCRAMCECESMGCRTETAATCEATYAAGTRICLAAGEGATEY O A P
121
81 TAAAGCR TETACET ATAECF T PACT ACCH AT GF TATACACTEGGTAAGGCAG
241 GEEEEAFTCAETTCALGET IEAGTCRCARTGCATETRECACGABTRACKETEAAAT Q v N

181

101 A CAGEGRCTaBART At T EGAT AT AT GGTACTCAG

301 TAWTGCéﬁCCEGAIzGﬁT'F@G@:AIQT'IAmCFGC-lTT G G AY M 241
GAGAAGT GGOCACAATTACTGCAGACGAATCCACCAATACAGCC

121
361 3§¥AC TTCG@Q&QG(%G%CC%&G%T&AJC;? DSAVYYCARRTF
GAACT GAGCAGOCT GACAT CTGAGGACAGOGCAGT CTATTACT GTGCAAGACGS

p __,_' 2% At £ -.n-' d
E‘(Soﬁé@u&@&ﬂﬂdﬂf%aacm 6@%%1&4&5&@ 5F1 (csFl)

[0221] To construct vectors for expressing chimeric antibody, the light 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 biological 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 c5F1 were collected and analyzed for the apoptosis-

inducing function of c5F1.
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h5F1Vc |ight chain am no acid sequence (SEQ I D NO 8)

and nucl eotide sequence (SEQID NO16) 1 METDTL
wh2007WMe17 L L WV PGSTG 1 PCT/US2007/013587

ATGGAGACCGATACCCTCCTGCTATGGGT CCTCCTGCTATGGGT CCCAGGATCA

ACCCCA 21 DI QMTQSPSSLSASVGDRVT 61

GATATTCAGATGACCCAGT CTCCATCTTCCCTCTCTGCTAGCGT CGEGGATAGG

(13;C‘ACC 411 TCRSSQSI LHSNGNTYLEW
1

ATAACCTGCAGATCTAGT CAGAGCATTTTACATAGTAATGGAAACACCTATTTA
Kunerioml Testsof@SBlK P GK APKL LI YKV SNRE

18 .

0224 tant contai as then tested for its binding to COLO 205
[0224] TA@E&&%@R&&A@&&‘R&@ RACET TCTAATCTATAAAGT TTOCAAC
cells by GEAEETst@hing @AfopitsfiRcHos be AAExin ¥ apopjosispsgayas|desetibed

above. %m?engﬁiaysggﬁc%l%%‘%ﬂw %QA%F% %Q%Qg&;? 2~32

micro g%i/ml of m5F1 ¢5F1 and 9E10 (anti-myc control ant1body) were used and the
1ncubatlee-y@é-if0r o*ﬁrs-r E@%Wqﬁgﬁ%@ﬁ%ﬁgiﬁ&ﬂ and

induces @PEHO5TE [EOTIIARCECAT ANTEE GEAGTTCAdtEvpartpllendnstrating that the
Pr oducti on and aract e tion o

' e SEL.
cloned GURIALGURTERE PG EFER (g 1SERALOT Poh (e A ekt & 9B
Ant i body 5F1 (c5F1) [0221] To construct vectors for

ex ressing chinerjic anti boy, t he I | ht chal n
Examplg8. €plpregial canegr|tissugimmuno lamistry § ith,

Tissue ﬁﬁﬂh@@ﬁh%s@w pronoter, and the hurran [i ght cha| n

constant regron. The sequence and bi ol ogi ca
[0225] i nfBraxspressionrofitnd higrgat wasdpyestigaied Ry é@w&h’cstoqh@a‘ﬂ%w n
parafﬁ%éﬁbgcﬁleﬁ%maﬂthzleﬁ%e s%ﬂnﬁles &m ﬁéﬂerﬁsl%ﬁﬁ)colcﬁ%&ﬂl%ncer (n=59).

man an appa i nogl obul i n const ant and
Tissue araygicfpagdfiesntmddet emhw nolop gnd irectamranpestigsues were obtained

Sy P oL r M, 957 STty

procedx&k@bverepﬁé@ﬁ fopinaamhchistasheani€vy aprogdimigdo nmdfay@npas mstruction

vecTadHONER e BB e oo CRRPSPHsDT aHT B ene Welr borlyifapaec for

hr, depé}ﬁﬁﬁﬁzmitﬁ xgmﬁetf@nﬁva e@bgmndaahydmeﬂ cimmdemes cEﬂdtlnzmoh with
W, R J. . Berson

decreasmg;q:cggpp@@mg)e d%bfgﬁ @g)cgfngawrc g &F%%%]&\I P&(6 102) for 1

hr, the QecQSH§were'\M§ﬁl%t€d withdie MBF1 al@céﬁ)c?elatrah&ZBB] ughel farghir at RT
and heavy chai n expressing sm.ds were.th

and subgequanaiysVide thecrepamdroaety i Bed gt mapss SOPRAAr G TASTAIN,
PK610%)° N§kiBh drefefben mhﬁaﬁe hified f}ﬁ&\ﬂdﬁxﬂmofﬁl&%rﬁjﬂéx {VECTASTAIN,

tosl s- 1 nducing function o
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; ++, strong staining.

Results

[0227] In all sections, m5F1 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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WO 2007/ 146172 PCT/ US2007/ 013587 Functional Tests of
c5F1 [0224] The supernatant contai ning c5F1 was then
wo emad1for its binding to COLO 205 cells by Bor/iamer/013587

staining and for its function by Annexin V apoptosis
assay as described above. For binding assay, 0.58

mcro granim of c5F1 was used. For apoptosis assay,

2-32 mcro gramm of nbFl, c5F1 and 9E10 (anti-nyc
control antibody) were used and the incubation was

for 16 hours. The supernatant containi % c5F1 bi nds
(45.8 %)(Kﬂo@eﬁ@ofrong levelsofexprasdionetd sapaplenEiZs2 Vn shoyesl ppeative staining

for mSF? Eagge e#gﬂ%g ofiSAl dsﬁ:?ngﬁ&y%? SERURL SRR herodeMPBSbiRdl %gncer

one fragnments i ndeed encode the V

samples ft&xyedois Shodvn EIFTablléldgbelew éﬁh@sd:daga irgiljyate thag gmpkpq.glygnSFl may be
%o or ect al %éssue i mmunohi st ochem stry study

used for i3gRoNRE FOITELACADPY: 1 g with mbF 1 [0225] The
eXPHbRS6.| beqﬂén«;ﬁ&ﬂSHlata@t emprsssmvmshtmgat eadomytal cancers

i munohi-st echem-stry—in paf af-f ) etrbedded |J| ary

tumpr tissue eelpssetaboangessample { mAF Lstajning resiity, ooy o]
1 ganter +(NE89)%-+ | Wi ssud sarray$ of- par aff i & enbdddedr | 10 ++

11QuMaR; col dzand [nggtumigancenst Lsgues. Werg soptiaioned | 20 ++
21 fg:’:5§0+p—pe',—§5?¥”' g tat %@} onl,gS _(Huygan tigsue |airay,| 30 ++

D~ Al o
1110~ 11—t ataad ST al UMY procequr re uge
31 fror | BRTINGAD Srod BAM L1139 b d A5 ng o rirdrab e addst o A0 ++
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rehy a serie et hanol wi th decreasing
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xamp!e\éECﬂiABThi@,s t@Mm@g IhuﬂMﬂIﬂEAﬁ ﬂﬁE& mndeBll&m(rhCD%)

expressgg Ex ?;24

cells biotinyl at ed ant| - m)use ant i body (VECTASTAI N
PK6102). Sections were then incubated with a
streptavi din-biotin conplex (VECTASTAIN, PK6102). The

pmteingglhgfésprg\@ar@u@{evel oped with di am nobenzi di ne sol ution.

FinalTy the sli des wer e %ount er st ai ned i, t.h
[0228) hadmmungrPrecipitasinn forrege g-tag :

cells: THE ¥BRIAOLodiflg ch’in‘-éu 1&%@3@1@5&@5 (gsamzag) M@&@hed\ﬁﬁb gﬁiﬁmld
expression I n each ti1ssue section was eval U(ﬁié%jp%y t bl 1

pFlag-GM¥ebe e angineersd plasmid 2NWA trrs igireduyse griRiG Vg stable ce

line engq{l&%%g()ip? 'e[k%tr%ﬂor%ffehr t@’és Sy (f&%ﬁﬁ%iehﬁ&:kﬁf@ssﬁﬁﬁé)@&1ment) by

stalnlngi , noder at e stalnlng
llpofect-ammesit(BQm@n‘Sltl‘&gm,rfgﬁtale§‘u]| 1668-01920Antigef expressing seljavere

collecte?lsané lyse%I 191'1?% Y;@g 1{){15%491@1 PALHA, ﬁﬁrﬁbf Q'S@LfﬁM NQCT c1""/€”I\IP40)

nmour Speci ne showed
containfigsprotease ihibitvirn (Réde, GEthlctga# gb&%l&ﬁ@@@ '11“ e Aypezmatgy of cell

lysates were incubated with anti-Flag (M2, Stratagene, Catalog # 200472) coupled protein G
sepharose beads (GE Healthcare, Catalog # 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 purification for Crl-tagged CD43 expressed in
COLO 205 cells: The cDNA 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 electroporation for
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strong |l evels of expression. 19 sanples (32.2 %
W@ bevmadsimegati ve staining for nbFl target expPE€FESDN7/013587
A summary of staining results across all col orectal
cancer sanples tested is shown in Table 6 bel ow. These
data indicate that anti body nbFl1 may be used for
di agnosi ng col orectal cancer. Table 6. Frequency of
5F1 target expression in human col orectal cancers
colorectal cancer sanmple / nbFl staining . result 1 ++
stable celt+ind develépmebt. +FheGsolubl? recengbinany hCD43 % dexpressed by@OLO 205

contains E?&mlré g;ﬁ?aﬁéa%gnd C%té n%g§r1 %gﬁhggc%ilﬁﬁlf_pgateﬁl %gr'E pu%ﬁ'led
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. 7
glycine tgyé‘fp_p age} glalg:@_g agglélst Pégttgle é)é%tem sa%lpT%S\% fj‘gd 7@ %’b C ¥drtuture
usage. *:4/59 (6.78% + -: 9/59 (15.25% -: 19/ 59 (32 20%)
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containieg gratesse entnpitasnmi c@mlfnsgg Pind k%QQa:w"Crfg bl Ql:emomgect the
supernat%pt é(%t ?iéf’l X (4 antl%ﬂ:eﬁﬁa EDHAIRGE hRGhnd O RbRET FIReS Wei‘@!ﬁ)aded

FANST ent expr essi on ‘experinent)
on SDSIPAGE d6it Westeen BldD6ndlysiv.i t r ogen, Catal og # 11668- 019)

tigen expressing cells were collected and lysed in
W—estﬂméb;ielﬁgﬁg‘éﬁéer (50 mM Tris-HCl, pH 8.5, 150 nM Nadl, 1 %
[0231] gpﬁeégggg%?fmpn%wm ’&ﬁsmoﬂenh?;dmplerr wefeRuiiled at £5iCalloagled on a
e nt o
SDS-PAGE iat-gel- hd eamaps?ér%é pagef g?ﬁgiﬁ?é‘h‘%a Iy B ERL,
Catalog%OfQﬁﬁ%sﬁp lmh&dalm r&mﬁ@ﬁb@wﬁhé"/bﬁaﬂ-fat@ﬁ}k in TBS 1%
Heal t hcare, Catalo & W%? 8 H%ﬁéﬁ%@t 4C. ted 2"
antibodiek aveps addadn Ths bg’éﬂrﬂa%lsemﬁ Qdies e dpRes CPpred
antlbod% gﬁgﬁ et Bcdedied, ?HP@‘LngEtr antiliRBufy RE iGutdlos ﬁmm or Southern
contai ning | P products were used as
BiotechSHBPPE@E anticmowsstler Gﬁa@]oﬁt# 191920 angdi}eug,hogeti @‘En@‘n@rs"‘l a\ﬁ?stem
expressed in
blo“lngéﬁgeﬁﬁﬁgégﬁbfs( IE %,%ﬁpﬁ%ﬂ?ﬁ?ﬁ%&xt racel | ul ar
Rcmﬂmdonaln of CD43 protein was cloned into the nodified

[0232] ~ Bgﬁ?ﬁ | aesrlrg;t?nt ('!)\?\CIII"I] iy e?gﬁgf‘%&e %Eﬁtgé beOi@QOSIEQIS expressing
rhCEA k¢ Bﬂm&ﬁdpﬂeéiﬁnateﬁi@ufh 205 Figl dngibbgy eﬂld;’dlenmmr@mpltq’g@d proteins
were run on SDS-PAGE and transferred to NC paper. NC paper was blotted with various
antibodies: anti-Flag, m5F1, 50-14, 51-41, 138-10, 186-14, 280-6, or anti-CEA antibody
(CEA/Ab-3; clone name COL-1 from NeoMarker Cat. MS-613-P1ABX). Data in Fig. 11A
showed that m5F1, 51-41, and 138-10 recognized thCEA expressed by COLO 205 cells.

.[0233] In the experiment shown in Fig. 11B, cell lysates of COS-7 cells expressed thCEA

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 mSF1
did not bind to rhCEA expressed by COS-7 cells.
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devel opnent. The sol ubl e reconbi nant hCD4320- 253
wexprasder by COLO 205 contains N-term nal 3xPCHYS1087013587

and CGtermnal C1l tag. The soluble protein were
purified with protein A sepharose beads (GE
Heal t hcare, Catalog # 17-1279-02). After eluted with
gl ycine buffer and dial yzed agai nst PBS, the protein
sanpl es were stored at -20C for future wusage. [02301
Whol e cell |ysate for CD43 transjently, expressed in

[0234] codnghe ExPesirBeil shean Figy A2 4s solnplernsp elqsé%@f%S%%QOLo. 205
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Fig. 12%*%%#5;%5?;4‘1’ ra 3800 %ﬂ%ﬁ%ﬁ@g’%xp%ﬁ%ﬁ%@@Lo 205

cont al'Ai ng proteas tors,
cells. centrifugeg at 21,900g at 4C for 10mn to collect the

tant. Aft Bi.o~E tif | | Cl
0259 0 B o T B O el 001 0 2
were pUMfiddewith prattinaA abylsirese, Hiéd tverenrulnl ont SRA-FAGE ainfl @@84ferred to NC

paper. g Pt arosgieied buhentigrss CUBRRAUER DRt e paned

Data intH1gN 3B aisdal mat1 did H6t eeqsiize(rGEDAsadphesaédby COS-7 cells. These
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speciﬁ(y\ﬁr%ﬁggge&ut _binding of 1st anti bodies were :

detected by P conjugated 2nd anti body (NEN Life
Sci ence, HRP-goat anti-nouse |1gG Catal og # NEF822, or

Examp}e $0.18h0 epBo o REHeniHRPs PAAF 125 141 RS E38- 00 ifelidRl AT vis® (Le®
- an evel oped W stern ot ting
structureeandds fegose depgndent (GE Heal t hcare, Catal og # RPN2106).
Results [02321 In the experinment shown in Fig. 11A
cell lysates of COLO 205 cells expressing rhCEA were

Glycosidaseitregneemit pat ed Wi th anti-Fl ag anti body and the
[ nopreci pit at ed .pr,of £ s - P
o2l THESOASEA BN RSO REER ISl 30 TRy coa
proteinM8IG@LO 208nielib.oThe sDNwtodiff dgy, the BlRIEASCENN-A2) Athich is a fusion
o 855 50435 B i B S8 5, A0t g of CEA, v
cloned hﬁoﬁﬂ&iﬁ&eg&@g/ﬁ[y&pl@mm Whigh ézﬁﬁﬁinsﬁﬂ‘lm. ttmgndgﬁfd fesidue position
51-41, and 138:10 recogni zed, r hCEA expr.essed. O .
of CEAcbagiel §3 the 300 RN BEPIBIe B CN 1EPaerg: Piggmid DNA
was intRoduc8H lintb XSELO203f celisor st kel e E@%ﬁ&h’d ctyéfogation.
i mrunopr eci pated with anti-Flag anti body an

t he ;
RecombinpghGBreRiofiP A PUpise dToms celbFalture ahp%ﬂatgmfﬂﬁwcaﬁa’mam-

CEA e&ﬁx@:@ﬁﬁ&gﬁaﬁﬁ def 1)Mes RERE antiNiaPaR®sodyas blotted with
various antibodies: anti-Flag, nbFl, or anti-CEA, .
[0237]( CERpneacd)readtinma abentHi gug merrgﬁm @ratpiat(thfpl4) 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. After 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.

[0238] 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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did not bind to rhCEA expressed by COS-7 cells. 67 WO
2007/ 146172 PCT/ US2007/ 013587 [0234] In the

wexpenidqrent shown in Fig. 12A, sol ubl e protei NBCT/US2007/013587
expressed by COLO 205 were purified with protein A
sephar ose beads, and were run on SDS gel and
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various antibodies: nbF1, 51-41, or 138-10. Data in
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rhCD43 expressed by COLO 205 «cells. [0235] In the
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WO 2007/ 146172 PCT/ US2007/ 013587 CLAIMS What is
claimed is: 1. A nonoclonal antibody, which antibody
specifically binds to an epitope on CD43 or CEA
expressed by nonhenat opoi eti c cancer cells, but does
not specifically bind to a CD43 expressed by a
| eukocyte or by a Jurkat cell, and is capabl e of
i nduci ng apoptosis of the nonhematopoi eti c cancer
cell after binding to theLlédMDpe on cell surface of
ﬁﬂ?ﬁ' topoi etic cancer cell in the absence of
cy otoxi n co jugation and i mmune effector function,
wherei n epitope conprises a carbohydrate and the
bi ndi Agmonoalpral antibesd yhich antébody speeifieallsbindh hian epjtope on
¢ o r ' .
CD43 of CE ERcBRR B0 Ho S ERTR LR Rpftr BRIS Hhb Gl ot fecioslpind o o
CD43 egpressdibyea leBkodshe onby edlukaatelhand hochpable aflindunidg apoptosis of

erein f.he epitape.c ises..a fucose, .__The
the nonfiHEAGL Geli Sarkht fAPLRSHIRANITE ot CHERE S cpflsuifentite of
nonheniafpoddtic daacyt dell in tieatephdcogfe vt okindohjugadoh ynd immune effector

. carbohydrate conprising a.Lea strugtur.e,. 4. .The
functior SUEeth citorie COMBROcS bt Sy i feifaing of rtcanuibady o the
epitopeﬁ@ﬁltl)lﬂﬂfejélb@@cdrboh}ﬂﬁﬁg &Pivipsi 'QLBlgi alsLéaI’Hfﬂubﬁir@,Ch Ibe}f-lactosesstructure, a
carbohydrate conprising a Lea-lactose structure. 5.

LNDFHHestig %I%ﬁ&kﬁgﬁwm of claim1, wherein the

bi ndi ng of the antibody to the epitope is inhibited

by a carbohydrate comprising a LNDFH || structure. 6.

Zhe niheamaneglonghantihedy ofclaamyl, yyhereipfle epitppersemprises a fucose.
bi nding of the antibody to the epitope is inhibited

by a carbohydrate conprising a LNT structure. 7. The

Aonoc Tha aonegianbbaiytihody eif glaxmil, whieeeinithe bindingmfithoantibody to

o A AL R "
o otrmer o eDLT oas tachudes A Stractut b hay
oy I mgtpefiheh PiThool ot Hridal »Bieh 8 it Find Hladitog gtiboay to

the epitbpeisihhibitbdibg afcarbobgidiaye édthprégihg dd e Mctdseptructure.
Pro-11e-C . 73 WD 2007/ 146172 PCT/ US2007/ 013587 8.
The nonocl onal anti body of claim1, wherein the

ant i bqug niiddFonaPartitddly IR RimdE vaRiEhithd Bididieofant Afkibody to
.acid sequence of N -Trp-Pro-1le-C__at_the N-term nus
the epitgpe is inhibited by a carbohydrate comprising a LNDFH II structure.

6. The monoclonal antibody of claim 1, wherein the binding of the antibody to
the epitope is inhibited by a carbohydrate comprising a LNT structure.

7. The monoclonal antibody of claim 1, wherein the antibody recognizes a
conformation epitope on an extracellular domain of the CD43 or CEA expressed by the
nonhematopoietic cancer cell , wherein the conformation epitope includes a structure having
physical and chemical characteristics equivalent to the structure formed by tripeptide, N'-Trp-
Pro-lle-C'.
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the pol ypeptide. 9. The nonocl onal antibody of claim
1, wherein the antibody conpetes with an anti body
wa@oemphiarng a heavy chain variabl e regi on conpPCEURL07/013587
the am no acid sequence of SEQ ID NO 1, and a |ight
chain variable region conprising the am no acid
sequence of SEQ ID NGO 2, for binding to the epitope
present on the cell surface of the nonhematopoietic
cancer cell. 10. The nonocl onal anti body of cI aim1l,
wherein the anti body conpetes with an  antib
8conprTtsi mgneclorsd aytiboty of claim hovkereBdhs ﬁn’é?ﬁﬁﬁrti’lgfiﬁ‘j’ a
no_a C 1} - Rhinus of
polypep{eSy Ay rE oG T RGN Baflnce JFN TR I N 618 e -
the polys&gidence of SEQ ID NO 4, for binding to the epitope
present on the cell surface of the nonhenmatopoietic
cancer cell. 11. The nonocl onal antibody of claim1,
oher eTle mbfoébhialkadyodooPebins lywvhtreanﬁleatntlb@bdgompetes with an
conpri si ng chai.n varti abl

antibody Wgﬁlmagge%e%gﬂzaé)l%feglwxﬁﬂaﬁ{% g{é ﬁi &%_Pence of

SEQ ID M@ 1NaNR4 I gta{ Ehii® Yhribl & RIEd &ixﬁg'lshﬂgt}mmno ac1disequence of SEQ
sequ e nce oO

ID NO 6., for the e £
ID NO: qarf@s@ndmrtoﬂh@ew@ne regremb Uroell B A B‘B?’gi"i" ietic
Cancerc\%ﬁncer cell. 12. The nonocl onal anti body of claiml,
erein the antibody is a humani zed antibody. 13. The
_m)nocl o_nal anti body of claim1, wherein the antibody
(f. al b€ on%ﬁilggﬁy of éﬂlm-ﬁhﬁlhwﬁleoﬂﬁboaﬁtzbﬁpé&s with an
c e

ereint ant i body is a human, anté body £
antibody @mmgwr@a@a Piipeaviaide oegipn comgrising ghe amo act Sequence o

| onal td@eice of SE
s oS s FA g e o e or s
ID NO: 4 Jfoebindidigstof the epitépe prasand on thatcadlet eefdie llne%mle’ﬂc
and a light chain variable region conprising three
Cance”éBRs fromthe am no acid sequence of SEQ ID NO 2. 16.
The nonocl onal anti body of clai m 1, wherein the

ant i body conp eavy varl abI [ :
Drmpr 1ot moreRlonahingrods o) it lorhst o Eeeat iR giftpetes with an
an’c1bod§l ng%nlsin%m heéeR@icRainAribBlRIregibs @bﬁijbn@mg[lhe aiigp adié sequence of
m no

acid sequence of SEQID NO 2, 17. The rro&ocl £SEQ
SEQ IDaNQ Hal adizhe (chpim veriablg e PR CORPrisNg; e AR F%"é‘§n%e ©

Sy L Srdsefi e RN sLFhEdof the @enkddRitopoietic
D NO Pr’%/r blﬂgﬁgégﬁ%@éa%@ géqsuence of SEQ I D °

cancer cell.

12. The monoclonal antibody of claim 1, wherein the antibody is a humanized
antibody.

13. The monoclonal antibody of claim 1, wherein the antibody is a chimeric
antibody.

14. The monoclonal antibody of claim 1, wherein the antibody is a human

antibody.

74



NO 3, and a |ight chain variable region conprising
three CDRs fromthe am no acid sequence of SEQ ID
woOlr4/146182 The nonocl onal anti body of cl ai m 1, PehyE@sB®OM013587

the anti body conprises a heavy chain variable region
conprising the am no acid sequence of SEQ ID NO 3, and

a light chain variable region conprising the am no

aci d sequence of SEQ ID NG 4. 19. The nonocl onal

anti body of claim1l, wherein the anti body conprises a

heavy chain variable region conprising three CDRs,
5. om Thremanpelonal@ntibedy) okelaim éf‘;'rgge‘n the aptibady corpprises a heavy
. light chain ' redd Sl {ORT SEH®M
chain vapesie] SutBisl e CBRS oG gl Bgid g edeeTer SEXCP
NO:1, an®adighoetalin aatiibe tgiof cahpiising throgh EDR mfromdhe amingoepid sequence
i.ses a heavy chain variable region conprising
OfSEQflﬁgPé@i no aci d sequence of SEQ ID NO 5, and a |ight
chain variable region conprising the amno acid
sequence of SEQ I D NO. 6. .21. The, nonogcl on nt |
B o1 pnmeropRer KT ORE oL I day D P ok biilies a heavy
chain va{i®ld el Rl @%éﬁighe@ﬂa@ RNGAGREIdSegEErich of SEQID NO:d, and a light chain
~_sequence of SEQ ID NO 7, and a I%ggghiﬂgtp vari abl e
variablerrggionrsomymisingsiha gmine acifspareaces g Bf SEQ I D
NO 8. 75 WD 2007/ 146172 PCT/ US2007/ 013587 22. The
nmonocl onal anti body of clajim 1, wherein th_% . h
HBnhefhe opviostongl aihedy of slaip 1, avhgreip the aibgrly gpmygrises a heavy
chain v&%a%tlé *egioﬁa&‘}xﬁ}?riﬁﬁ {hregéDR%_ ££6th lihd Hainddcdl SeRe néeh@f SEQID
nonocl 6nal “antibody of claim 1. 24. A conposition |
NO:3, andrylighs chajntviagabloregibn wampeising sbiee (JPRe frapnibe aming agid sequence

rpaceutically acceptable carrier. 25. A
OfSEQEEﬁa'iiﬁ?& eoti de conprising a nucleic acid sequence

encodi ng the nonoclonal antibody of claiml. 26. A
ctor_ conprisin Lnucl ei ¢.acid,s '
nooiTeh onosiarpLaPods Bty SBSAH AL EnRRAG L Apr:O% heavy
chain V&8¢ téuiatdcdhprisiag ter aminockhl seqiénce2. SBQ R MNOB, find a light chain
__treating nonhenat opoi etjc cancer IEIL? %"4\” dual
variablEagiqiCaapiaBne t PP aeidseaneRcRiol S ﬂ% 't he
i ndi vidual an effective anmount of a conposition
conprising one or nore nonaqcl o%laﬁrant' bodi.es, of cl aim

19. whdhsimonagedongh antihodygpielaim }. ¢ ARGl Goppprises a heavy
chain vgﬁé‘@% Ee%&& m;bﬂ_sihg fhreB ADR S8 the midd scidBéqeacobf SEQ ID

ei n"the nonhemat opoi etic cancer is, .
NO:5, ool aligttchhinoyariaglestegion coanysing three CDRs from the amino acid sequence

of SEQ ID NO:6.

20. The monoclonal antibody of claim 1, wherein the antibody comprises 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 1D NO:6.
21.  The monoclonal antibody of claim 1, wherein the antibody comprises a heavy

chain variable region comprising the amino acid sequence of SEQ ID NO:7, and a light chain

variable region comprising the amino acid sequence of SEQ ID NO:8.
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30. The nethod of claim 28, wherein the nonocl ona
anti body is conjugated to a cytotoxin. 31. A nethod
Wo ero7tir@a i ng nonhenat opoi etic cancer in an i NECTUS2AN013587

conprising admnistering to the individual an anount

of one or nore nonoclonal antibodies of claim1, and

an anount of another anti-cancer agent, wherein the

one or nore anti bodies bind to the cancer cells in

the individual, and whereby the nonocl onal anti body

and the anti-cancer agent in conjunction provides

?(‘) B $crhe/mohoeianatmntlbodly oficlain 1j wherein thedionhematopoiptic pancer

. 6172 PCT/ US2007{013587 32. The nethod of claim

Celllsag‘ilf’r‘iﬂﬁéroélarga?tﬁlg O &t opoi etic cancer is col orectal

aL gastrhc cancer. 33. The nethod of claim 31,
erelnt e anti-cancer he theaeutlc
Zgent A ogli th ﬂw@uceaﬁ&ﬁmg}l%@%al ROV L
conposition conprising the nonocl onal antlbody of
claim 1, and instructions for adm nisterin
24.f echi cpenpasisin comprising theaeneslong ?I&&}Odé’&%ﬁg%m }s @ﬂdtao
pharma@e%tl'cﬁ'@ Xéc‘éﬂﬁ'blé&&n&f eati ng nonhemat opoi eti c cancer.

25. A polynucleotide comprising a nucleic acid sequence encoding the

monoclonal antibody of claim 1.

26. A vector comprising a nucleic acid sequence encoding the monoclonal

antibody of claim 1.
27. A host cell comprising the vector of claim 26.

28. A method for treating nonhematopoietic cancer in an individual having cancer
comprising administering to the individual an effective amount of a composition comprising
one or more monoclonal antibodies of claim 1, wherein the one or more antibodies bind to

the cancer cells in the individual.

29. The method of claim 28, wherein the nonhematopoietic cancer is colorectal or

gastric cancer.

30. The method of claim 28, wherein the monoclonal antibody is conjugated to a
cytotoxin.
31. A method for treating nonhematopoietic cancer in an individual comprising

administering to the individual an amount of one or more monoclonal antibodies of claim 1,
and an amount of another anti-cancer agent, wherein the one or more antibodies bind to the
cancer cells in the individual, and whereby the monoclonal antibody and the anti-cancer agent

in conjunction provides effective treatment of cancer in the individual.
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32.  The method of claim 31, wherein the nonhematopoietic cancer is colorectal or

gastric cancer.

33. The method of claim 31, wherein the anti-cancer agent is a chemotherapeutic

agent.
34. A kit comprising a pharmaceutical composition comprising the monoclonal

antibody of claim 1; and instructions for administering an effective amount of the

pharmaceutical composition to an individual for treating nonhematopoietic cancer.
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