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This appli { inms the benefit of U S. Provisional,/t <
Applicatio‘%shg%g&lggl 749,716 filed December 12, 2005. PCHb 055

foregoi ng application, and all docunents cited therein and al
docunents cited or referenced therein, and all docunents cited or
referenced herein ("herein cited docunents"”), and all docunents cited
or referenced in herei'n cited docunents, together with any

manuf act ur i | TIOMcri pti ons, product specifications,

and product o sheets for any products nentioned herein or in any
docunent | AVTHHONANTBODES ANENRETHORS MF gsENGSraE | ncor por at ed
herein by reference, and may be enployed in the practice of the

i nvent i on. INORGRIRADION BYREFEENRCEN 1. Field of the Invention
15The present invention relates to antibodies and/or fragnments

t her eof havi ng Tripagilichtort glaitmsrthd/benefiobEUIS. PIdVesibiay @RehONpHIatNENo.
rel ates to antibody and/ or imunoconjugate conpositions and their use
in tredti M§/74B\odiied Pgcemaind/10y 2adis5agnosi ng MN-rel ated di sorders, e.g.
cancer. 2. Background 20The occurrence of cancer is nost comonly

associ at ed w t ThedbrgoingapplinaticnY4nafallabbumens ci@sBseein SANCIoc@nents cited
recorded for patients aged 65 and over. Cancer is the second | eadi ng

cause of destferenced thereinab@dll Svatnenrs @Gwa©p ddetefttdheRiin NeaFdin Giciease.
| ndeed, the American Cancer Society has estimated that 1 in 4 people
will die fdpemensioemnd all ddvementS citehasufiraiged Ul Kiéih cited Hediniatd, &c8ther
remain static. In the U S alone, 1,399, 790 new cases and 25 564, 830
deat hs f r Sfibcaygesnufacturex p gstractidng, @6GHtichRerémicosictificafiotsh@reproamst
cases are
10 sheets for any products mentioned herein or in any document incorporated by reference
herein, are hereby incorporated herein by reference, and may be employed in the practice
of the invention.

BACKGROUND OF THE INVENTION
1. Field of the Invention

15 ' The present invention relates to antibodies and/or fragments thereof having
specificity for MN protein. The invention further relates to antibody and/or

immunoconjugate compositions and their use in treating, preventing, and/or diagnosing

MN-related disorders, e.g. cancer.
2. Background
20 The occurrence of cancer is most commonly associated with aging whereby 65%
of all new cases of cancer are recorded for patients ageci 65 and over. Cancer is the second
leading cause of death in the United States, exceeded only by ﬁeart discase. Indeed, the
American Cancer Society has estimated that 1 in 4 people will die from cancer in the U.S.,
assuming current mortality rates remain static. In the U.S. alone, 1,399,790 new cases and
25 564,830 deaths from cancer are expected in 2006. The majority of these new cases are

1



WO 2007/ 070538PCT/ US2006/ 047445 expected to be cancers of the col on
(106, 680), lung (172,570) and breast (214,640). Moreover, both the

i nci dence @wadepreyagence of cancer is predicted to i NCrga$ 2006047445
approxi mately 15% over the next ten years, reflecting an average
growh rate of 1.4% (Anmerican Cancer Society, 2006). 50ne recently
identified tunor associated antigen, M\, a cell surface protein, has
been found to be expressed in a nunber of clinical carcinomas. For
exanpl e, MN has_been found to be ectopically expressed in 100% of
renal cel |S%E5FEd Hobragraces 46 the SylonCa0 680)Resg (17290D) afkd bi28s (2 2A840).
100% of cg&ci nomas of the esophagus (Turner JR Hum Pathol .,

199, 28: 740¥9%Ryer: piddbeincidsase Bdpofalaer of cakedapridivonts ifdiae, SY,
10Cancer Res., 1997, 57:2827-2831), 76% of malignant col on carci nonas
(Saar ni o, 2PPr¥mately 158pver theugx ten ye87reflebin a2 Ry ord0%rat of 1.4%
non-smal | cell | u?:g carci nomas (Vernylen P. et al., Eur. Respir. J.,
1999, 14: $0&18iEay Capees Sppicwg20Q). br east cancers (Chia SK et at, J.
Cin. Oncol., 2001, 19:3660-3668). Like other tunor associated

anti gefs, the KReeFepantlyidentifig sumerassmeintedmtigeh, NNk cell kirfick @eoraTRAT
of normal  tissues, including, for exanple, 15stomach, bile duct
mucosa andSFhEPURE §hbs exnressed raauantres ofelinicalchssidoosat Edr exnnig)e, MNaiak
intestine %Safam’ 0 J. et al., J. Hi stochem Cytochent., 1998,

46: 497- 50Ryen found to bg gaienically cxpressaddn 100Bofctmihed] endnsmesdiss Y,
(Pastorek,. et al., Oncog}ene, 1994, 9:2877-2888). The predicted
protein cORRFEEESoAIN. SV PRAT-282bk 100% of corivbeay b/ tharsglhae TaamERCE,
a carboni ¢, an rase _domai n (carboni c anhydrase I X or CA1X), a 20
trans rrerrb%é‘ﬁ’e g&jhe h19. 285740744 Srenter than 0% dideavicalaitcinohire (LiobOW| C
anhydl; se | X d%&mai n_catal %zes t he reversi ble hydration of carbon

di oxi 86 t SSEF K6 (9% P 2831283 Be16% iof yatigyanh avlen gamcilosads Sazegio] Biet 81g

the L ocal bl A8 )59 78 38 Kb o st i s saeecrman o,
» s g carcinomas (Vermylen P. et
al., Eur. Respir. J., 1999, 14:806-81 1}, and in 48% of breast cancers (Chia SK et al., J.
Clin. Oncol., 2001, 19:3660-3668). Like other tumor associated antigens, the MN protein
is also present on cells of a limited number of normal tissues, including, for example,
15 stomach, bile duct mucosa and the highly proliferate normat cells located in the small
intestine (Saarnio J. et al., J. Histochem. Cytochem., 1998, 46:497-504).
Human MN c¢DNA has been cloned and sequenced (Pastorek, et al., Oncogene,
1994, 9:2877-2888). The predicted protein consists of a signal peptide, a proteoglycan-
related sequence, a carbonic anhydrase domain (carbonic anhydrase IX or CA IX),a
20 transmembrane segment, and a short intracellular tail. The carbonic anhydrase IX domain
catalyzes the reversible hydration of carbon dioxide to carbonic acid. This activity may
have a role in regulating the local acidification of the extracellular portion of the tumor

environments, which may consequently lead to the activation of proteases and finally,

metastasis.



envi ronments, which may consequently lead to the activation of ~
proteases and finally, netastasis. W) 2007/070538PCT/ US2006/ 047445
The regul afyipagebhodN expression has al so been i nvesti gaiqHys2bd309118s
aspect, for exanple, M expression is up-regulated by hypoxia. The
transcriptional conplex known as hypoxi a-inducible factor-1 (H P-1)

Is a regul ator of MN expression. Accordingly, MNis known as a HF-1
responsi ve gene which has inplications in the understandi ng of tunor

5 response to hypoxia (Wkoff CC et al., Cancer Res., 2000,

60: 7075- 7083) . regelatiah af MA\expxgssion Saorlse beanchedstigated.t n drigrmpect, for
hypoxia levels and is a prognostic indicator of overall survival and
net ast asi PR M erpIEssiomisterogdatd bahypoxif. L BncastsenptiohAl @mpikx known
Cancer Res., 2000, 60;7075-7083). M\ expression also correlates with
a hi gh neddt essatindusihle fagtoradoiHfde is amauleror of Mjé expregsione AdcordinglgSim
i n head and neck carci nona 10 (Beasley NJP et al., Cancer Res., 2001,
61: 5262- 528 ¥oWp v Hdlirieskensive seneswipibihasrigedicatias ¢ thermdérstanding of tumor
al., @n. Cancer Res., 2002, 8:2595-2604), tunor necrosis, higher

gr ade,” Sned&tRopes edtypeyal Wike(iG et a4 Ghueer Reb.gPR00, 6e7aps8083)t Eurthdishore,
poor survival for invasive breast carcinoma (Chia SKet al., J. din.
Oncol ., 200X expressige gorzglaay withemer kypexiipralssidin a poghbstiriniiganr bs
correlates with poor survival prognosis, and cancers of higher

15gr ade. ©verall suRgdyal ap¢) megastasiseftbeshion egdireeeriionl dehers €Laggstes JAue al.,
cancers, E%Hparticular, t hose that target MN expression, are highly
desi r abl e CAREETRASH FOPRA0KEAL7083). AWamprension ks coielatas with Achighiplean t he
pr esent inven{ion_discloses new anti body conpositions and

i munocon] GtF5t LOsimarygiced rancenstase, Jedred of nectdsis inheat areinteck parirenta on
and/on di no%%ﬁﬁﬁj 20 MN-re] ated cancers. SUVMMARY OF THE | NVENTI ON
The pr'@sefted | SAlr ERupeeRes. 209ht § 1536263267 pgor survivalch easdpharyngeal
ant i bodi es

Zarcinoma (Hui EP et al., Clin. Cancer Res., 2002, 8:2595-2604), tumor necrosis, higher
grade, negative estrogen receptor status, higher relapse rate, and poor survival for invasive
breast carcinoma (Chia SK et al., J. Clin. Oncol., 2001, 19:3660-3668). Therefore
expression of MN antigen is correlates with poor survival prognosis, and cancers of higher

15  grade.

New and improved therapies for these aggressive cancers, in particular, those that
target MN expression, are highly desirable and would represent an advancement in the art.

As such, the present invention discloses new antibody compositions and

immunoconjugates thereof that are useful in the treatment, prevention and/or diagnosis of

20  MN-related cancers.

SUMMARY OF THE INVENTION

The present invention relates to antibodies, e.g., monoclonal antibodies, or
antibody fragments that bind to the cell-surface protein MN and which can be used in the
treatment, prevention and/or diagnosis of cancer. 'The antibodies of the invention can

25 further be conjugated to cytotoxic agents, e.g., monomethylauristatin-E, and/or co-
3



anti body fragnents that bind to the cell-surface protein MN and which
can be used in the treatment, prevention and/or diagnosis of cancer.
The ant i bodipese@iodzhe | nvention can 25further be conj ugatiagkabdsn47445
cytotoxic agents, e.g., mononethylauristatin-E and/or co-

2007/ 070538PCT/ US2006/ 047445 admi ni stered or fornulated with one or
nore additional anti-cancer agents. The and-MN anti bodi es and

I mmunoconj ugates of the invention can be used in the nmethods of the
invention to treat and/or diagnose and/or nonitor cancers, e.g. solid
tunors. ~ acministered of fgrgated sptene or porp pddidenal apt-emdeoageptso itdemtidyN
anti body or antibody fragnent, or 5a conposition that includes the.
ant i body. oifm‘g’ﬁfhief) IRTARGRCERIIZalGh ek the VEhieonagan; Heagd brthé megroels bf ties
an antigenic binding site that is specifically directed against an M
prot ei n. THEYCHIPN Y ERpian(OF diagpossi and/onmpniterdanders.at 2. Isebd tungme. CDR1,
CDR2, or CDR3, or a CDRlI together with a CDR2 or a CDR3, or a CDR2
toget her with dREPRaIPesh the RERDL inypntipn providegDReantibgdy beantihbdh fragiGBRLor
or CDR_2, or any conbination thereof. The CDRl can be 10 sel ected
fromtRe ¢tERMPEBieithatingdudes tismmtibpdnogntisgdy 8gmsg, whereindie a@thody by
80, 81, 86, 87, 88, 89, 98, 99, 104, 107, and 108. The CDR2 can be
sel ected fFRSRATHBASANGRE Seni bingingrite diat SEDe¢iHcABRirgSd dpainsEh, MBBproT.
68, 69, 78, 82, 83, 90, 91, 92, 93, 100, 101, 105, 109, and 110. The
CDR3 can sticcotigeni¢ pigdingrie gray ipcludmatilenst ong GPRSECDRE, NGBDR3, or 2 CDR1

together with a CDR2 or a CDR3, or a CDR2 together witha CDR 1 ora CDR3, or a
CDR3 together with a CDR1 or CDR 2, or any combination thereof. The CDRI can be
10 selected from the group consisting of SEQ ID NOS: 57, 58, 59, 60, 61, 62, 77, 80, 81, 86,
87, 88, 89, 98, 99, 104, 107, and 108. The CDR2 can be selected from the group
consisting of SEQ ID NOS: 63, 64, 65, 66, 67, 68, 69, 78, 82, 83, 00, 91, 92, 93, 100, 101,
105, 109, and 110, The CDR3 can selected from the group consisting of SEQ ID NOS:
70,71,72,73, 74,75, 76, 79, 84, 85, 94, 95, 96, 97, 102, 103, 106, 111, and 112. The
15 CDR sequences of this aspect of the invention can also include amino acid sequences that
have preferably greater than about 80% sequence identity, more preferably greater than
about 85% sequence identity, even more preferably about 90% sequence identity, still
more preferably about 95% or even abount 99% sequence identity, and even up to about
100% sequence identity to any of the above sequences indicated for each of CDR1, CDR2
20 or CDR3.
In another aspect, the antigenic binding site can have a heavy chain variable region
CDR that is selected from the group consisting of: SEQ ID NOS: 57-85 and an amino acid

sequence having greater than about 80% sequence identity to any of SEQ ID NOS: 57-85.



70, 71, 72, 73, 74, 75, 76, 79, 84, 85, 94, 95, 96, 97, 102, 103,
106, 111, and 112. The 15CDR sequences of this aspect of the

i nventi on wano@hegésss ncl ude am no aci d sequences that hagpeaispiakd vy
greater than about 80% sequence identity, nore preferably greater

t han about 85% sequence identity, even nore preferably about 90%
sequence identity, still nore preferably about 95% or even about 99%
sequence identity, and even up to about 100% sequence identity
to any of the above sequences indicated for each of CDRI, CDR2 20 or
CDR3. | nTherratigenic hinding sitecae alsp bayemilighbémili yagiabletregionCDRwve a
heavy chain variable region CDR that is selected fromthe group

consi st i ngelsrtedSmm H1o g convising afy FECHITANDOSo 86dild asé quemire deilieggence
greater than about 80% sequence identity to any of SEQ I D NOS: 57-85.
WO 2007/ 0 Fserratar IEaogenodt% 45qunee Mettitydemany of SBQ MY NOSSBAIR. al SO
have a light chain variable region CDOR selected fromthe group

consi sting of : BE@nEeNOBindgg-sittZamaldo ha sdertetbirami abesefppecitie AR ng
greater than about 80% sequence identity to any of SEQ ED NOCS:

86- 1123 THequenessgbafilaclhintie fgflowing setanf sik €DRe sel ected fr.om a set of
specific CDR 5 sequences that include the follow ng sets of six CDRs:
(a) [3ee9] SEQ |® NOSeeHBEQD NOS: 963,99, 8983, & 91:b) [3ef2] SEQ ID
NCS: 58, 64, 71, 107, 109, and 111;

(b) [3ef2] SEQ ID NOS: 58, 64, 71, 107, 109, and 111;
(¢) [le4] SEQID NOS: 59, 65, 72, 107, 109, and 111;
(d) [3a4] SEQ ID NOS: 60, 66, 73, 108, 110, and 112;
10 (e) [3ab4] SEQ ID NOS: 61, 67, 74, 87, 91, and 95;
() [3ah10] SEQ ID NOS: 61, 68, 75, 88, 92, and 96;
(g) [3bb2] SEQ ID NOS: 62, 69, 76, 98, 100, and 102;
(h) [laal] SEQID NOS: 77, 78, 79, 86, 90, and 94;
(1) [3a6] SEQ ID NOS: 80, 82, 84, 99, 101, and 103: and
15 () [52a3] SEQ ID NOS: 81, 83, 85, 104, 105, and 106.
The antigenic binding site may also include a set of heavy chain CDR sequences
selected from the group consisting of:

(a) [3ee9] SEQ ID NQS: 57, 63, and 70;
(b) [3ef2] SEQ ID NOS: 58, 64, and 71;

20 {c) [le4] SEQ ID NOS: 59, 65, and 72;
(d) [3a4] SEQ ID NOS: 60, 66, and 73;
(e) [3ab4] SEQ ID NOS: 61, 67, and 74;
() [3ah10] SEQ ID NOS: 61, 68, and 75;
(g) [3bb2] SEQ ID NOS: 62, 69, and 76;

25 (h)y [laal] SEQID NOS: 77, 78, and 79;
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c le4] SEQ ID NOS: 59, 65,” 72, 107, 109, and 111;

Edg %3a4} SE8ID NOs: 60, 66, 73, 108, 110, and 112; 10(e) [3ab4] SEQ
| D NOS:  6LwoGdorfekas 87, 91, and 95, (1) [ratddboshliad D
NCS: 61, 68, 75, 88, 92, and 96; (g) [3bb2] SEQ ID NOS: 62, 69, 76,
98, 100, and 102; (h) [laal] SEQ JD NOCs: 77, 78, 79, 86, 90, and 94,
(i) [5a6] SEQ JD NOs: 80, 82, 84, 99, 101, and 103; and 15W][5aa3]
SEQ ID NOs: 81, 83, 85, 104, 105, and 106. The antigenic binding site
may al so include a set of heavy chain CDR sequences selected fromthe
group consi sti ng{@f : [58) SEQIPIVOSERY. 8D M@S4; &% 63, and 70; (b)
[3ef2] SEQ ID NOS: 58, 64, and 71; 20(c) [led4] SEQ ID NCs: 59, 65, _
and 72; (d) [3a4)sHOapd) FEBIDMNOS:64, 8hirddB3; (e) [3ab4] SEQ | D NCS:

61, 67, and 74; (f) [3ahl0] SEQ ID NOS: 61, 68, and 75;
The antigenic binding site can also include a set of light chain CDR sequences

selected from the group consisting of:
5 (@) {3ee9] SEQ ID NOS: 89, 93;and 97:.
(b) [3ef2] SEQID NOS: 107, 109, and 111;
(c) [led] SEQ ID NOS: 107, 109, and 111;
(d) [3a4] SEQ ID NOS: 108, 110, and 112;
(e) [3ab4] SEQID NOS: 87, 91, and 95;
10 () [3ahl0] SEQ ID NOS: 88, 92, and 96;
(g) [3bb2] SEQ ID NOS: 98, 100, and 102;
(h) [laal] SEQID NOS: 86, 90, and 94:
(1) [5a6] SEQ ID NOS: 99, 101, and 103: and
() [5aa3] SEQID NOS: 104, 105, and 106.

15 In yet another aspect, the present invention provides an antibody or antibody
fragment that has an antigenic binding site that contains a pair of heavy chain variable and
light chain variable regions selected from the group consisting of:

(a) the heavy chain variable region of SEQ ID NO:133 and the light chain
variable region of SEQ ID NO:134;

20 (b) the heavy chain variable region of SEQ ID NO:135 and the light chain
variable region of SEQ ID NO:136;

(c) the heavy chain variable region of SEQ ID NO:137 and the light chain
variable region of SEQ ID NO:138;
(d) the heavy chain variable region of SEQ ID NQ:139 and the light chain

25  variable region of SEQ ID NO:140;



78 and 79, 5" VD 20071070538PCT] US2006/ 047445 (1) | 5a6)’ SEQ D NGB
80, 82, angoSfin@Rds0) [5aa3] SEQ ID NOS: 81, 83, and &rysaousnssiie
antigenic binding site can also include a set of light chain
sequences sel ected fromthe group consisting of: 5(a) [3ee9] SEQ | D
1405: 89, 93, and 97;. (b) [3ef2] SEQ ID NOS: 107, 109, and 111; (c)
[ 1e4] SEb I D1 NOS: 107, 109, and 111; (d) [3a4] SEQ ID NOs: 108, 110,
and 112; (e) [3ab4] SEQ ID NOGS: 87, 91, and 95; 10(f) [ 3ah101 SEQ‘ | D
NOS: 88, 92, ar® 96: the éya\[ygg,]g@] vagggle regitOst SBQ IDT00; 144 mdd §R2]gh¢ Bhain
[Taal] SEQ J 2ok cesion of SBQ D NO: 143!
©® the heavy chain variable region of SEQ ID NO:143 and the light chain
variable region of SEQ ID NO:144;
5 (g) the heavy chain variable region of SEQ ID NO:145 and the light chain
variable region of SEQ ID NO:146;
{h) the heavy chain variable region of SEQ ID NO:147 and the light chain
variable region of SEQ ID NO:148; |
@) the heavy chain variable region of SEQ ID NO:149 and the light chain
10 variable region of SEQ ID NO:150; and
{H the heavy chain variable region of SEQ ID NO:151 and the light chain
variable region of SEQ ID NO:152.
The antibodies or antibody fragments of the invention can bind to the MN protein
with a dissociation constant of preferably about 0.15 nM to about 50 nM.

15 In another aspect, the antibodies or fragments of the invention are IgG antibodies
or IgG fragments. The antibodies or fragments can also be IgG1, IgG2a, IgG2b, 1gG3,
1gM, IgD, IgE, IgA, or IgM antibodies, Fab fragments, F(ab’); fragments, scFv fragments,
Fv fragments, a diabodies, linear antibodies, single-chain antibodies, biospecific
antibodies, multispecific antibodies, or chimeric antibodies (e.g. comprising a human

20 antibody scaffold grafted to a human or non-human antibody binding region, or a non-
human antibody scaffold grafted to a human or non-human antibody binding region). The
chimeric antibodies can include, for example, antibody scaffold regions from non-human
sources, such as, for example, cow, mouse, llama, camel, or rabbit. Further information
on the engineering of antibodies can be found in the literature, for example, Holliger and

25 Hudson, Nature Biotechnology, (Sep, 2005) 23:1126-1136, which is incorporated herein
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(1) [5a6] SEQ I D'NOS: 99, 101, and 103; and (j) [5aa3] SEQ I D NCs:

104, 105, and 106. 15In yet another aspect, the present invention

provi des awoapéip@dy or antibody fragment that has an aittin@R0deR17445
binding site that contains a pair of heavy chain variable anq | i ght
chain variable regions selected fromthe group consisting of: (a)the
heavy chain variable region of SEQ 1D NO 133 and the light chain
variable region of SEQ ID NG 134; 20(b)the heavy chain variable

regi on of .SEQ.1D NO 135 and the |ight chain variable region of SEQ_
NO 136; DY refergnep. Hie aferampeniionsd fragmentsishn be ebfiained onBEGniDuNGIdRITin or

he I'i ght chain variable region of SEQ ID NO 138; _ (d)
? Eg Legvyﬁﬂéﬁ‘"*ﬁ%@iﬁi%ﬁﬂe g fr SoTCSREINAIS expresion.dnd ftagmehi fpintn. chai n

25 variable regjion of SEQ ID NO 140; WO

20071070538PCT/ {IS236BABes7or 9tibed frerhrnss of thtiivanticr ¢zablse hedginemizeti, |
SEQ ID NO_ 141 and _the |ight chain variable region of SEQ ID NO 142;

(Ot he heaWPEHBHF GRR sagpencesgiregionst (eR-GDRD , KIDRZ £DPRHckab be nbithinan,
chain yar iet';lgt?lmeur{nggi on of SEQ I' D NO. 144;

The antibodies or antibody fragments of the invention, or compositions including
the antibodies or fragments, can include a cytoxic agent that is conjugated to the antibody
or fragment. In one aspeet, the cytotoxic agent is monomethylauristatin-E (MMARE),
however, other cytoxic agents are also provided, which can include, for example,

10 functional analogs of MMAE (e.g. monomethylauristatin-F), and other cytotoxic agents,
e.g., aplidin, azaribine, anastrozole, azacytidine, bleomycin, bortezomib, bryostatin-1,
busulfan, calicheamycin, camptothecin, 10-hydroxycamptothecin, carmustine, celebrex,
chlorambucil, cisplatin, irinotecan (CPT-1 1), SN-38, carboplatin, cladribine,
cyclophosphamide, cytarabine, dacarbazine, docetaxel, dactinomycin, daunomycin

15 glucuronide, daunorubicin, dexamethasone, diethylstilbestrol, doxorubicin, doxorubicin
glucuronide, epirubicin ghicuronide, cthinyl estradiol, estramustine, etoposide, etoposide
glucuronide, etoposide phosphate, floxuridine (FUdR), 3',5'-O-dioleoyl-FudR (FU dR-4d0),
fludarabine, flutamide, fluorouracil, fluoxymesterone, gemeitabine, hydroxyprogesterone
caproate, hydroxyurea, idarubicin, ifosfamide, L-asparaginase, leucovorin, lomustine,

20  mechlorethamine, medroprogesterone acetate, megestrol acetate, melphalan,
mercaptopurine, 6-mercaptopurine, methotrexate, mitoxantrone, mithramycin, mitomycin,
mitotane, phenyl butyrate, prednisone, procarbazine, paclitaxel, pentostatin, PSI-341,
semustine streptozocin, tamoxifen, taxanes, taxol, testosterone propionate, thalidomide,
thioguanine, thiotepa, teniposide, topotecan, uracil mustard, velcade, vinblastine,

25  vinorelbine, vincristine, ricin, abrin, ribonuclease, onconase, rapLR1, DNase I,

8



5(g)the heavy chain vari abl e region of SEQ ID NO 145 and the |ight

chain variable region of SEQ ED NO 146; (h) the heavy chain
vari abl e regi06v,08539EQ | D NO 147 and the |ight chai n wfi@Bb®oliag on
of SEQ I D NO 148; (i) the heavy chain variable region of
SEQ I D NO 149 and the light chain 10 variable region of SEQ ID

NG 150; and (j) the heavy chain variable region of SEQ ID NO
151 and the light chain variable region of SEQ ID NO 152. The

anti bodi es_or anti body fragments of the invention can bind to the M
prot ei n wi THPLYlefoseR) CRIieHn b pokemeedamtivirafnrori, gelahioydiphthdfa rvis, 0
about 50 r%e | SI n anot her %gipect, t he anti bodies or fragnents of the
i nvent i on BeBITHE 28 fKOBEA: el Reeudoymfas andnsontis, orFombintiobotiEesf.0ANy of the
fragments can also be 1gG@, 1gQ&a, 1g&b, 1903, 1gM 1gD, IgE IgA
or | gM antSY55AT esentsmap ajspa fynctimall 8w)aks thagpfent s, scFv fragnents,
Fv fragments, a diabodies, |inear antibodies, single-chain

anti bodi es, bi oSeePIOEitians ofihelinventiondaniiseds iiaddaiohithaeimgbodies and
chineric anti bodies (e.qg. conprising a human 20 anti body scaffold
grafted tdragnsairiithor yothontiha afosrmetivngd bonjuigatel cyeqiioagents) various anti-
nonhuman anti body scaffold grafted to a human or non-human anti body
bi ndi ng r &GN pEEnth avhich ¢rarineude forsadingls, blenmiynio| dubetaxéiqTaexearep)| e,
anti body scaffold regions from non-human sources, such as, for

exanpl e, CORPTURISHR gdatrexgiepcriatinite(Tarenva), atoppside, Kinasthrde (Prbseasyplitamiden
t he engi neering of antibodies can be found in the literature, for
exanpl e, [BHEXGeEcnRHabine (Girmaen), srpitinibdBisal, gosmdinoapytate (Sofrde2)05)
23:1126-1136, which is incorporated herein WD

2007/ 0705 ZA5tpH PRIy Ky ipatindD (Gleevec), irinotecan (Campto/Camptosar), ondansetron

10 (Zofram), paclitaxel (Taxol), pegaspargase (Oncaspar), pilocarpine hydrochloride
(Salagen), porfimer sodium (Photofrin), interleukin-2 {(Proleukin), rituximab (Rituxan),
topotecan (Hycamtin), trastuzumab (Herceptin), Triapine, vincristine, and vinorelbine
tartrate (Navelbine), or therapeutic antibodies or fragments thereof, or anti-angiogenic
agent, such as, for example, angiostatin, bevacizumab (Avastin®), sorafenib (Nexavar®),

15 baculostatin, canstatin, maspin, anti-VEGF antibodies or peptides, anti-placental growth
factor antibodies or peptides, anti-Flk-1 antibodies, anti-Fit-1 antibodies or peptides,
laminin peptides, fibronectin peptides, plasminogen activator inhibitors, tissue
metalloproteinase inhibitors, interferons, interleukin 12, IP-10, Gro-B, thrombospondin, 2-
methoxyoestradiol, proliferin-related protein, carboxiamidotriazole, CM101, Marimastat,

20 pentosan polysulphate, angiopoietin 2, interferon-alpha, herbimycin A, PNU145156E,
16X prolactin fragment, Linomide, thalidomide, pentoxifylline, genistein, TNP-470,
endostatin, paclitaxel, accutin, cidofovir, vincristine, bleomycin, AGM-1470, platelet
factor 4 or minocycline.

The present invention further provides in another aspect a method for treating an

25  MN-related disorder by administering a therapeutically effective amount of the antibodies

9



by reference. The aforenentioned fragnments can be obtained from an

i mrunogl obulin or produced by a suitable neans, e.g. reconbi nant

expr essi onyol2Bp7@7degment form The anti bodi es gicTAf20daRTM 45
fragnents of the invention can al so be humani zed, wherein the CDR
sequences or regions (e.g. CDR 1, CDR2, CDR3) can be non-human, 5e.qg.
mut i ne. The anti bodi es or antibody fragnents of the invention,
or conpositions including the antibodies or fragnents, can include a
cytoxic agel tfh%t isogon'.ugat_ed to the antibody or fragment. In one
aspect, the cytOEGRrE 3&41‘9 FLIoRORIS AR BHyPasitians pa therineniinvm@)ch include the
however, ot rtl%r cytoxic agents are al so provided, which can include,
for exanpl an 36“'%/ ﬁfﬁlé ﬁf&gglpenm|%gwwnwge@\@gglated disorder can include, for
nononet hyl auri statin- F&, and ot her cytotoxic agents, e.g., aplidin,
azari bi ne,exé‘ﬁ’gier FUEET SUchasa $Rliddummer Cancalo b seliddymoe gambebin or originating
bryostatin:1, busul fan, calicheanycin, canptothecin,

10- hydr oxyTHRPCRREshiTFEPiratory {1agt; ag. Rreinetsproductivel asgambigsstive tract, colon,
cisplatin, jrinot e(i% f:g(CPT- 1 1), SN-38, carboplatin, cladribine,

cycl opRos AR tHet ‘5)]1 r SOPPASUS PREAK:5 . livsT, sHse beady aeck, tactid oy ci n,
daunonycin_1 | ucur oni de, daunor ubi ci n, dexamet hasone,

di et hyl st if P doxor ubi ci n, doxorubi cin glucuronide, epirubicin

r
gl ucur oni de, eﬁlgi n‘}sltl‘ estradjol, estranustine, etoposide, etoposide
gl ucuroni de, e YSPHbS hBEcaent nvsnticy promides Fmetod of diagnosing an MN-

3,5 -0-digl tegﬁl - F dﬁP}éaéFUdR- do%, f1udar abi ne, flutam de,

f1 uorouractfy fsﬁﬁi% 14eened aopuEf Miblevels cRyprisieg spogatngtho fevel of MN
caproat e, irbxdroxét%éﬁig’ i darubicin, ifosfarnide, L-asparaginase,

| eucovorin, - FGHE cased tSE AF 67 bvia rerlevel RE NI it @ prsaspoasiieg bendthait e,

megestt ol .acet at | phal an, nercapt opuri ne, 6-mnercaptopurine,
met ho{“l'rS exggsg',% Oﬁ‘lce%i‘gf?fegﬂ ﬁ%%{’]’?‘ﬁ%@ﬂ%’?lﬁ? the suspRFeadrdisensedk tissume; cell is an

phenyl but v at. r edni sqne rocar bazi ne, paclitaxel, pentostatin,
PSI - 341, Es%ﬁrr%é ?ﬁea"s%‘b‘% 6%8@8{“&3 St copparipgirthergaenprising detecting

L omi vosi a0y APl SRS o R e o oo st o o el et with the
25vi nor el Qi . Vi i,.st.ine, rici abrin, ribonucl ease, onconase,
rapLR1, t[si’g)dﬁé op%bﬂ%%ﬁgﬁ’ﬁgﬁé’g&eﬁ%ﬁ%& 047445 St aphyl ococcal

ent er ot oxi n- A, antiviral protein, gelonin, diphtheria toxin,
Pseudononas exISPaooél n. %naép f?st’eth%l%ﬁté‘g’ BRYSE %Fﬁa‘c’&r"fé@ﬁﬁ?% A AN~

t her epf . . | G ents can, al sQ i nclude functional
anal ofggs trt%[e%eedgélsérg eﬁ%%%ﬂgsﬂ o of "‘tcf”f‘%e? ﬁ\?éfﬁpﬁ 8% (@hdeteqting thedersl of

e o A LS, ARS8 e e
10 o carsiasi e 88 (S@MAL BTV AndoSel atel LTSS 8oy
(Proscar evd or\bRel By Xl AR LR L SSTBRdto ATLA B Ry
pact L axel (Taxel) - DebeChar GAce [ EnCaLBr BT BhaRpraed ol
hydr aghl ori de Also provided by the present invention is a kit comprising the antibodies or
antibody fragments of the invention, or alternatively, the compositions of the invention,
and a set of instructions for using the kit in a method of treating an MN-related disorder or
for diagnosing a an MN-related disorder.
These and other embodiments are disclosed or are obvious from and encompassed

25 by, the following Detailed Description.
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(éal agen), porflrner sodium (Photofrin), interleuki n- 2 (Prol eul cin),
rituxi mab (Rituxan), topotecan (Hycarntin), trastuzumab (Herceptin),
Tri api ne, wones#bdspe, and vinorel bine tartrate (Navel Bpd®)s2060fos7445
t herapeutic anti bodies or fragnents thereof, or anti-angi ogenic
agent, such as, for exanple, angiostatin, bevacizumab (Avastingl),
sorafeni b (Nexavare), 15bacul ostatin, canstatin, maspin, anti-VEG-
anti bodi es or peptides, anti-placental growmh factor antibodies or
pepti des, t[i -Fl k-1 antibodies, anti-Fit-1 anti bodi es or peptides,

| ami ni n peg&lHEDESCRIPEIQON;QF JEHE DRAWINGSSni nogen act i vat or
inhibitors, tissue netalloproteinase inhibitors, interferons,

i nterleul dn 12, Thepfolloning detadasiraseription? givae b oxayoefstraatilo but not intended to
proliferin-rel ated protein, carboxiamdotriazole, CMLOl, Marimastat,

20 pent osah™Bdhs Kiyenting wlely fgthspprefic smodinmmey describeda mplychest be understood
her bi nycin, A, PN1J145156E, 16K prolactin fragnment, Linom de,

t hal i domi o8 COPRREEAN WiFh therpscompanyingalrawingNma #hich: endost at i n,
paclitaxel, accutin, cidofovir, vincristine, bleonycin, AGW 1470,

pl atel et fact orFiguigr! dapicscPRIA sequences of the antibodFlremplepsempdrity totemiiiimg
further provjides in another aspect a nethod for treating an 25

M\- 1 el at ede@PBb¥deRSby admi nistering a therapeutically effective

anmount of the antibodies W 20071070538PCT/ US20061047445 and/ or
fragments of tHasY R delepictrihe protein sequongss of tthoasitotly thmplemeatitinon

whi ch include the antibodi es and/or fragnments of the invention. The
M\-r el at ecﬂgm%ﬁg&iﬁ@ﬁﬁshde, for exanple, cancer, such as, a

solid tunor cangcer. The solid tunor can be in or originating fromthe
breast, respiratB¥g 3deRicts the DA sqgpenass of spseididuotibedy lighyand hetivgebainy e
tract, colon, Surinary tract, Kidney, esoghagus, cervix, eye, liver,
skin, Read?nrhie Eeionsysash o which oarinsihpor BRs and frameworlaregidier aspect |
the present i nx:enti gg g_r ovides a nethod of diagnosing an M\-rel ated

di sorder char ac{®YT 7 £GP 'S5 PEPRR seangnresRf| speeifientibodyglight fBh) imbheaine (VH)
| evel of M}I.i n a Zus ected di %ea_sed tissue or cell with the |evel of
M in a cSPFPRSHARET G TS5 chyT Mhichsepiaing bothethe CRRtsand the fAmalyptaions;
MN | evel in the, suspected diseased tissue or cell is an indication of
an M\-rel at ed %lgé'gf gg?‘,’m@él? indre porprics fey theMdhantihadinsiof dierpgesent
detecti ng.nlg,\é giorg_runoassay the level of MNin the diseased tissue and

t he heal tf‘uy ti%%ue with the antibodi es or anti body fragnents of the

inventjon. In E).I%_Blaeréidgq‘lxgrih asgecté,, the invention provides a method of
di agnosi ng an p e prevention of tumor cell adhesion to MN coated plates

produced by incubation with an anti-MN antibody;
Figure 7 depicts the in vivo anti-tumor activity in a xenograft model comprising the
MaTu tumor resulting from treatment with an immunoconjugate comprising the anti-MN
monoclonal antibody le4;
20 Figure 8 depicts the FACS measurement of binding of an anti-MN antibody to the
PC3mm2 cell line which expresses the MN protein on its surface;
Figure 9 schematically depicts the antibody conjugate (anti-MN antibody
conjugated to MMARE);
Figure 10a shows FACS plots depicting 3ee9/MMAE binding to MN+ (MaT'u)
25  cells, but not to MN- (DLD) cells:
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15rel at ed di sorder where the i Mmunoassay i ncludes the steps of: (a)
detecting the level of MN protein in the healthy tissue; (b)

det ecti ng woeodMedzsof MN protein in the suspected di sqasegkbdsRsUes
and (c) conparing the levels of MN protein from (a) and (b). An

el evated | evel of MN protein in the suspected diseased tissue as
conpared to the level of MN protein in the healthy tissue is

i ndi cative of the presence of an M\-rel ated di sorder. 20Al so provi ded
by the present Lnvention is_a kit conprising the antibodies or

anti body fr agrreh'lggreglp Shews FO&Aintel depieting 1kt inemunasogjugath dinding to MN+
conpositio 3of #Phe inpvention, and a set of instructions for using
the kit inCa EERGEISPRUE petde MRS GLRNeelis) at ed di sorder or for

di agnosing a an_M\-rel ated disorder. These and ot her
enbodi ment's ar gF 18106 StV Or AGP Plsndenictingf lap hiramunessoigptassmting SOYIN+
the foll o&% Det. ai | e% Description. W) 2007/ 070538PCT/ US2006/ 047445
BRI EF DES ?F%iihcéis» RER Qb LD)cells; The fol | owi ng det ai | ed
descri gti on, giyen tﬁ way of exanple, but not intended to limt the

i nventiton sol el'y&46 1 pehddmmynoflspssesnppimages depietingsidtermaigativesdt be

under stoo%i junction with the acconpanying draw ngs, in which:
5Figure 1 38%@%@%@?&%6@%13&‘% eerpalizaiondlyy MBVptedne Attemalized
determ ni i.ons (.CDRs); Figure 2 depicts the protein
sequences ?ém%fgm?séﬁ@ﬁt arity determining regions (CDRs);
Fi gure 3 depi ctEs thi DNA sequences of specific antibody |ight and
heavy chain 10 8T A thopsdmsmmotlueresreaee inrigehdendeting intrindivitioBRRshea HER

framework.reqgions. Figure 4 depicts 1tgrojt ei n sequences of specific
anti body I {‘of‘il}ﬁ_'jgdgﬁﬂ’ lls gnd Jeyk of internalization by MN- cells. Internalized

10 1E4 immunoconjugate is shown as fluorescence:

QIC

Figure 12 shows an immunoblot depicting specific immunoprecipitation of

biotinylated cell surface proteins by MN antibodies;

Figure 13a graphically depicts the cytotoxicity of 3ee9/MMAE against MN+, but

against MIN-, cells;

15 Figure 13b graphically depicts the cytotoxicity of the 1E4 immuroconjugate

against MN+, but against MN-, cells;

Figure 13c graphically depicts the cytotoxicity of the laal immunoconjugate

against MN+, but against MN-, cells;

Figure 14 shows immunofluorescence images depicting 3ee9/MMAE’s prevention

20 of normal spindle formation by tubulin inhibition;

Figure 15 graphically depicts the anti-tumor efficacy of 3ee9/MMAE against

MaTu xenografts;

Figure 16 graphically depicts the anti-tumor efficacy of the 1E4 immunoconjugate

against established MaTu breast tumors:

12



chai n” vari abl e regi ons, each of which contains both the CDRs and the
framework regions; Figure 5 depicts the MN -binding properties for

the MN antyyBogiRS08§ the present invention; 15Fi gure 6 WqRiShdolnes
prevention of tunor cell adhesion to MN coated plates produced by

i ncubation with an anti-M anti body; Figure 7 depicts the in
vivo anti-tunor activity in a xenograft nodel conprising the MaTu
tunor resulting fromtreatnent with an inu-nunoconjugate conpri sing
the anti-M nongclonal antibody le4; 20Figure 8 depicts the FACS
measur enent of BEWE I grephicedly sepictsvie ani-tupet pfficacy hethP@aainnreatdcohjugste

whi ch expresses the MN protein on its surface; Figure 9
schemat i c ASRIPSHYBTE renqgseftsant i body conj ugate (anti- M anti body
conjugated to MVAE) ; ) Fi gure 10a shows FACS plots

depi cti ng 3ee9/TigHRIE granhinaHy depictyithe thiaPenticdbdeaaTsof IoHO/MIMIAT ayably
(DLD) cells;,. WO 2007/070538PCT/ US2006/ 047445 Fi gure 10b shows
FACS pl ot MEEHX0ERISIES | rmunoconj ugat e bi nding to M+ ( PC3nm®)
cells, but not to M\ (DLD) cells; Fi gure 10c shows FACS plots

depi ct Png | aal HighitiADeswhirgty demitts dhenaptittomoNefHicRGBof 3ea2)MIdAIE and fosdt
not to MN. (DLD) cells; SFigure |la shows inmunofl| uorescence inmages
depi cti ngM paaipss Bl-Zhxefogsdisn/ MVAE by M+ cel |'s and | ack of
internalization by MN- cells. Internalized 3ec9/ MNI AE i s shown as
f1 uorescence; Figure 20 graphically fepiefh GhesntirmunoétfivaresCest/MMuERKinst HT-
depi cting jt)nt ernalization of the 1E4 innmunoconjugate by M\+ cells and
| ack of i AP &FRERsfqllawing tho@7Ive scheduleit er nal | zed

Figure 21 graphically depicts the anti-turnor efficacy of 3ee9/MMAE against HT-

10 29 xenografts, following the Q1Dx1 schedule;
Figure 22 graphically depicts the anti-tamor efficacy of 3ee9/MMARE against
PC3mm?2 xenografts;
Figure 23 graphically depicts the anti-tumor efficacy of 3ee9/MMAE against Colo-

2035 xenografts;

15 Figure 24 graphically depicts the anti-tumor efficacy of 3ee9/MMAR against HCT-

15 xenografts;

Figure 25 graphically depicts the anti-tumor efficacy of 3ee9/MMAE against MN-
(im left-hand graph) and MN= (in ri ght-hand graph) MIAPaca2 xenografts;

Figures 26a and 26b graphically depict the anti-turor efficacy of 3ee9/MMAE in

20  combination with Xeloda® against Colo-205 CRC xenografts at varying doses;

Figure 27 shows immunofluorescence images depicting in vive localization of 3ee9
in huMN- MIAPaca2 and MIAPaca? tumors; and

Figure 28 show immunofluorescence images (of histological samples) depicting

3ee9/MMAE inhibition of tubulin polymerization in HT-29 CRC xeno grafts af two doses.

13



101E4 i mmunoconjugate is shown as fl uorescence; Figure 12
shows an i mmunobl ot depicting specific inmmunoprecipitation of

bi oti nyl atwe »eeld7osssr f ace proteins by MN anti bodi es; PCT/US2606Q4T495
13a graphically depicts the cytotoxicity of 3ee9/ MMAE agai nst M\,
but against M\-, cells; 15Figure 13b graphically depicts the
cytotoxicity of the 1E4 inrnunoconjugate agai nst M\#, but agai nst
M\-, cells; Figure 13c graphically depicts the cytotoxicity of
the | aal inunungQconj te agai nst M\+, but against M\-, cells;

Fi gure 14 shows o%PUBF@s%?@%@@ Pﬁﬁgé@edweem @@hge@gvtmgmmﬂrse
prevention 20of ..normal spindle fornatlon by tubulln |nh|b|t|on
Figure 15 @?@W‘ﬁ%ﬁ%’eﬁ@ﬁl"&?@r 2L ETS o (se¢ Example 2dp whichoinitge
agai nst Tu X rafts; F| gure 16 graphl cally depicts the

ant i -tunDMrah—“éﬁi’l(jnég?’g AN HIE09g ke lppRyeand hagwt GBR weiablelreghedof

MaTu brea (é (3 WO 2007/ 070538PCT/ USZOOG/ 047445 Figure 17
gr aphi cal |%)3 E‘g?‘& $ W28and 129 psnesiivedy, fobtasreg firfm wveron 3pgPpMORPHXO (see

i nununqQco agai nst MaTu xenografts Figure 18

gr aphi Cal {%/‘ag‘@@? % AN PSdti c-i ndex {Ti) of 3ee9/ MVAE agai nst
MaTu xenogra 0 rah| cally depicts the anti-tunor

ef fi cacy of=3€es INRESCRAPTIQN QUUAEIE INVENTION 29 xenograft s;

-

It is to be understood that present invention as described herein is not to be limited
to the particular details set forth herein regarding any aspect of the present invention,
including, anti-MN antibodies, immunoconjugates, methods of treatment, protocols, cell

16 lines, animal species or genera, constructs, and reagents described and, as such, may vary.
It is also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to limit the scope of the present
invention.

Definitions

15 Unless defined otherwise, all technical and scientific terms used herein have the
meaning commonly understood by one of ordinary skill in the art to which this invention
belongs. The following references, however, can provide one of skill in the art to which
this invention pertains with a general definition of many of the terms used in this
invention, and can be referenced and used so long as such definitions are consistent the

20 meaning commonly understood in the art. Such references include, but are not limited to,
Singleton et al., Dictionary of Microbiology and Molecular Biology (2d ed. 1994); The
Cambridge Dictionary of Science and Technology (Walker ed., 1988); Hale & Marham,
The Harper Collins Dictionary of Biology (1991); and Lackie e al., The Dictionary of
Cell & Molecular Biology (3d ed. 1999); and Cellular and Molecular Immunology, Eds.
25  Abbas, Lichtman and Pober, 2°¢ Edition, W.B. Saunders Company. Any additional
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Fi gure 20 graphically depicts the anti-tunmor éfficacy of 3ee9/ M vl AE
agai nst HT-29 xenografts, follow ng the Q7rDx2 schedul e;

Figure 21 gpaphlsaiksy depicts the anti-tunor efficacy Gicrare&isMAE
agai nst H1' 10 29 xenografts, follow ng the QLDx1 schedul e;

Figure 22 graphically depicts the anti-tunor efficacy of 3ee9/ MVAE
agai nst PC3nun2 xenografts; Figure 23 graphically depicts the
anti-tunor efficacy of 3ee9/ MMAE agai nst Col 0- 205 xenografts;

i sSFigure 24 graphically depicts the anti-tunor efficacy of

3ee9/ 1VL Nﬁ@@@c@?r@@umﬁmm@l& tnibg pardsows of ordinary §Kily in e 28 modpinigcatihiions
depicts the anti-tunor efficacy of 3ee9/ MVAE agai nst MN-(in |eft-hand
gr aph) andfipmssad h¢rginthakimg dheymaptide MniPaclyindenmgd af the;art can be

Fi gures 26a and 26b graphically depict the anti-tunor efficacy of
3ee9/ MVAE Gopsuigdc Fapihapuimeneswifthe pesend invetian dierfotlo@nigae2B3arEREther

xenografts at varyi ng doses; Figure 27 shows
i mrunof | usleliseknddditinpal éarmd eys detfinag elsewhére in theclasdripdvi.on of 3ee9 in
huMN- M APaca2 and M APaca2 tunors; and Fi gure 28 show

i T nundf | uor es dentred Pagieand(in therppemledgiximb, thasipds) fodepiat ag,” and
3ee9/ 1VI MAE i nhi bition of tubulin polynerization in HI-29 CRC

xenogr af t sthel” inchederplurad refergticd VRBRT 1O LODBIRITLIYSIOAES OthésdBe. Thus, for
Figure 29 shows the conpl ete nucl eotide sequence of the insert region
of t he nmafi#PPEnredsipraeds | ‘oeeng? it vref@er@OvNiie onmgresgeaeExatiptiedes

21) encodes a human 1gG anti-M anti body conprising the kappa and
heavy CDREG&VplanE shareofikoayn i thoppilledN@She aRGuindnd faI#6, respectivel y,
obt ai ned fromvector 3ee9pMORPHX9 (see 5 Exanples 1-3). SEQ I D NO
153. DETAI LED PeEserd bapinntherermy faptiboduNa¢I@i¢s immunoglobulin molecules (e.g., any

10 type, including IgG, IgE, IgM, IgD, IgA and IgY, and/or any class, including, IgG1, IgG2,
IgG3, IgG4, IgAl and IgA?2) isolated from nature or prepared by recombinant means,
Antibodies also are meant to encompass antigen-binding antibody fragments, such as Fab,
F(ab’),, scFv (single chain Fvs), Fv, single chain antibodies, diabodies, disulfide-linked
Fvs (sdFv), and fragments comprising 2 V,_ or Vi domain, which are prepared from intact

I5  immunoglobulins or prepared by recombinant means.

The antibodies and/or antigen-binding antibody fragments of the present invention
may be monospecific (e.g. monoclonal), bispecific, trispecific or of greater multi
specificity. Multispecific antibodies may be specific for different epitopes of an antigen or
may be specific for epitopes of more than one antigen. See, e.g., PCT publications WO

20 93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al., 1991, I. Immunol.
147:60 69, U.S. Pat. Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 5,601,819;
Kostelny et al., 1992, J. Immunol. 148:1547 1553, each of which are incorporated herein
by reference.

Antigen-binding antibody fragments may comprise the variable region(s) alone or

25  incombination with fhe entirety or a portion of the following: hinge region, CH1, CH2,

15



It is to be understood that present invention as described hereinis
not to be limted to the particular details set forth herein

regar di ng woeo@apeas of the present invention, includi ngragnbisois
ant i bodi es, i munoconj ugates, nethods of treatnent, protocols, cell

10 lines, aninmal species or genera, constructs, and reagents

descri bed and, as such, may vary. It is also to be understood that
the term nol ogy used herein is for the purpose of describing

particul ar odi ts.only, .and is not intended to limt the scope
of the pr SBAR T A&*rlflﬂ?f‘?ddﬁéhq@mt@g@@@ftmw;mﬁimmmy al |
t echni cal dlal, d sgsi qnti fic.ternms used herein have the neaning commonly
under st 00 %’"35‘ 5T COTPRYSHLE ARy Sembinatign phwarigble regiopts) stithtaiisge region,

i nvention 0 ) e | | owi ng references, however, can provide one
of skill i?ﬁk’h@@»&ﬁaﬂiﬂﬁkﬁn@m-s i nvention pertains with a general
definition of 'Fmé %iythe terns used in this invention, and can be
ref erenced and USEH Yo Heangbadies drantiget-bivdingansbedefreameitsare humahe 20
meani n cq]mmn{# understood in the art. Such references include, but
are not | it iBFetgnuEre{§ispepse andyat); dojkey; theep.yaldfit, ibatr phina pgycaamtid,
Mol ecul ar (Biol ogy.(2d ed. 1994): The Canbridge Dictionary of Science
and Techné’logﬁyor?‘\yf&q Erﬁé(‘}.s?d hegeipy) "human bangitiorien inpludePngbediestavin@ahe | ns
Di ctionary of Biol 0@%‘6‘&1[’%9%; and Lackie et al., The Dictionary of
Cel | & Mol"8CR 47 & @dtymeg impyigoglobylinjanddntlyfie antihedievidotated Bom

| munol Ogégm%ﬁjxs' 25 Ab%gs, .Li cht man and Pober, 2nd Edition, WB.
Saunder s CoMBARFTUARKIORH T ibraies: frombunpo B eeilypodray Ansxdo GG4aMa Sor one

t echni cal FE3our ces avai | %g?lbe .o the person of ordi naré_ski Il in the
art provi di ng derTi FroHwsituliny asdesrsbad idrecnd. foagragpieiie Udb Lat. iNp.

commoR)y [ i he.art n be caonsulted. For the purposes of
t he pr’{’as elf'i;t% ?ﬁ\% ﬁ? ?%lﬁ?"riﬁﬁ’é“ Fot gﬁf Frasfihedyaleo exiiendsde othet protein scaffolds

Addi ti ona re _.defined, e where in the description. 5As used
her ei n ang}aﬁg{e%@%ﬁ Bgﬁ%ea&gg?% '#@E 1p3eEts dptA kA %‘me%ﬂﬁ%g’c"dwg'cmm,aﬁoraaﬁd
"the" inc reference unless.the context clearly dictates

ot her wi se. ﬁj’ﬁ)ll.ll g& &q [gérturgg%n%pqogfes P‘é@e“ﬁ%t}é’éﬂ?%ﬁ' the (azagt-anigenyohseved withdhese

one or no . inel ude ui val ent s thereof known to those
okil led | aamahe ’rscit‘?mg‘r? as"lét%’f“S‘ﬁfﬁg“V O RERINGiag arthvit ofehs patwel aibody fpm

i ncl udes M | ules (e.g., any 10 type, including 1gG
IgE, I1gM 19D, Ig Rgnugpﬁg%vgg'nd/or any class, including, 1gd, 1g&,

19G3,15 gHA, Ig ¥ lec fr nat ure qQr prepared by
r econbi nant n‘eg%’lg&ailﬁ%l g’odel5 {ggﬂaﬁ%%gg?’ee@?%%&{ Mg 5§g murire)
ant i gen- biggdhdy i . -+ Such. as. Fab, F(ab')2, scFv
(single chain g@%?%hlgl\?%%saﬁjﬁgﬁgﬂgﬁgﬁtﬁ cglgtﬂ“b%ﬁf%%seaé%ﬁa?’é‘?fi from non-

di sul'f | d mntﬁhﬁggﬁggxggg@gﬁrrtg%o%{ AU RO S R 3422 nimad
immunoglobulins (recipient antibody) in which hypervariable region residues (e.g. the
complementarity determining regions “CDR”) of the recipient are replaced by

20 hypervariable region residues (CDRs) from a non-human species (donor antibody) such as
mouse, rat, rabbit, or nonhuman primate having the desired specificity, affinity, and
capacity. In some instances, framework region (FR) residues of the human
immuneglobulin may be replaced by corresponding non-human residues. Furthermore,
humanized antibodies may comprise residues which are not found in the recipient

25

antibody or in the donor antibody. Such modifications are made to further refine antibody
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15 im*runogul obulins or prepared by reconbi nant neans. The
anti bodi es and/ or antigen-binding anti body fragnents of the present
i nventi on wayebmyremmnospeci fic (e.g. nonocl onal ), bi spe®digs2006/047445
trispecific or of greater nulti specificity. Miultispecific antibodies
may be specific for different epitopes of an antigen or may be
specific for epitopes of nore than one antigen. See, e.g., PCT
publications WD 20 93/ 17715; WD 92/08802; WO 91/00360; WD 92/ 05793;

: ; ;U S : . 4,474, 893;
. 71, s1: PTGBANE, o eeTEY sy magiog antibhay may o g Bsimialivdbat st
| munol . 148.:.154 each o ich are incorporated herein by
ref er ence. R bRg e 3 i%gn%ﬂf‘? Z%f‘?glﬁv%&?%‘bs uhwhish @l or sulsiastielly athof the
conprise t 1able.region(s) alone or 25 in conbination with the
entirety oé%g%%@gée@%%ﬁéﬁﬂ It‘b%loﬁeg‘?f gL YingRUnogiqbulicapd all wo
2007/ 070533R¢ T4 ﬁ2%6/fg}43#15 Cgf?ﬁang CL domains. Also included in the
i nvention are ant rgen- bimdrhye 57 sbahunangwenreglehulis seanepes.sTheg any
conbi.ngt i q.of . variable regi on( with a hinge region, CH, CH2, CH3
?nd Cl_%flomal naTm rgé‘?‘@%"&&"ﬁlgﬁ@ ag?tfp%?ﬂf’é%‘“éra?!fﬁ%tiag@ﬁﬂ%i Zﬁ]ﬁnri?‘t)m‘gmuyn
ragnent s n mani zed, nurine (e.g., nouse and rat),
donkey, s hcgé%a&lr%g‘%g? @?’338'??&3’9 P2 Igympn ipgpnnoglebulipr Ber, a reviceh sesidoncs,
As d h ' . < ' ' i pclude antibodi es having the
ami no aci & ?@Q{ﬁé‘ﬁ‘gﬁ@szﬁéﬁ@%)ﬁﬁﬁﬁ%ﬁ% 6 i (AR $3- 2R3 200 198D o
i sol ated fp ?ég@ [ m.nunogl obul | ibraries, fromhuman B cells, or
from ani nalrésg@at’ ans'grbeéiirgzuuf:ggﬁ?}hg'gé#gﬂér]ggﬁhn:E?f’ RTERAIAEE SBumanized s
descri bed y4 r exanple in U at._ No. |0 5,6 939, 598 by
Cucher | apar oidesifloe ka3 IS Horaplings ol lan thas 8s Stsieioopbaoonse
scaf f @h ds gldagla4@r I i inserts into the sane
active bi ntcﬁ@n’g g’oérei?%ztr’)éngf ?%ﬁg’ég&%%ﬁﬁéguﬁgx?ﬁ%?&?ﬂ’%53a?ﬂ4 Do, sedtef
t hat bi ndigRgH0k tigen observed with these chineric
proteins is mai %{’gﬁlﬁggﬁr‘%‘f“"z@?&”’e egeflﬁree%ﬁ?'ndi ng activity of the

natural antibody ,fLqm-uhi e s were deriyved. 15As_ used herein,
the term "hurani zed" f%{?’rrtglgge% nts)lngﬁeucnhaaﬁ' 9. ,Sl}!"mﬁ“Fl oy fopgmensysasRpTifee

chimeric ggty i j: i i nimal .sequence derived from
Ronhurrgn ir nnﬁﬁggfib&%lﬁb%gg Em?h@d%g{a feﬂbzlfzfe i Wﬂﬁ ?ﬁ@:ﬁg‘f;‘?gﬂ"ﬁﬁ Zr e
uman in ;80 ciid N | i i y riak

regi on rglgiu gyesa( e gll.l' téﬁeé@?r’r%}eerre%ﬁgéﬁpg 38/6 é‘%ﬁhﬁ RYAPHYS A @glvERRtidecyees
(CORS), 11 om o on and MR 3 athe My bR e 0 St ] B
rabbit, ontigebmaRE. Bo MBdveen YL Bic ,jﬂgngﬁiei A elclel fiﬁi;té’c affinity,
and capacity. In sone instances, frane of

n

rosi dugs. Fur Charror o hone e i ERbBREe SR ERHRP NP YR, pp

refsi dues. Furt her nor e, humani z_ed_ anti
whi ch ar e818p19%4umech 1 ihdRpsrael BRR in its entirety by reference.

PO

The term "diabodies" refers to small antibody fragments with two antigen-binding
20 sites, which fragments comprise a heavy chain variable domain (Vy) connected to a light
chain variable domain (VL) in the same polypeptide chain (Vy-V.). By using a linker that
is too short to allow pairing between the two domains on the same chain, the domains are

forced to pair with the complementary domains of another chain and create two anti gen-

binding sites. Diabodies are described more fully in, for example, EP 404,097: WO

17



25anti body or in the donor antibody. Such nodifications are nade to
further refine anti body WO 2007/ 070538PCT/ US2006/ 047445 perf or mance.

I n general ni zed antibody may conprise substanfd Yoo 440f
at | east o‘ﬁ(e)tzg(?w?glkg?cal |y two variabl e domains, in which ]ztl‘éﬁ Ggr H

substantially all of the hypervariable regions correspond to those of
a non- human i mmunogl obulin and all or substantially all of the FRs
are those of a human i mmunogl obul i n sequence. The -5 humani zed

anti body optionally also may conprise-at |east a portion of an

i munogl obgg"/ { hl&d bt Hellingergétah, (BFed. Natly rahlScy US#a90:644m6M810993), each of
i mmunogl obul in. For a review, see Jones, et al., (Nature 321:522-525,
1986) ; Rei%highArs inearperated by mefierenee. 332; 323- 329, 1988); and Prest a,
(Curr. Op. Struct. Biol. 2:593-596, 1992). The preparation of

humani zed ant i bBtiegressian Bénepvamibodies Uers Reathe antitdses désdwd e art, for
6, 828, 422, 6,753,136, 6,706, 484, 106, 696, 248, 6,692, 935, 6,667, 150,

6, 653, 068 EXgmplRpIN(Eapataged (P36@In Bl 86](510554662,da8H), ahichis fiftofdotated by
i ncorporated herein in their entireties. As used herein, the term

" si ngl €- cieferFrre Boefly, spelt antiboillos dymprisgngeit of raakpr Fé e ghltars\(¥, 2001 -V,
domai ns of an anti body, wherein these donmains are present in a single
pol ypept i §aile whidh. foup aeatlof ytigehditdimgpuiiopepLinder 4nfibbhies c05EHikEeFichr
pol ypeptide |inker 15 between the VH and | TL donai ns whi ch enabl es
the sFy t&9@spAciife desired structure for antigen binding. For a
review, see Pluckthun (The Phammtol oav of Mnocl onal Antibodies Vol.
113, Rosenbur g TAA&rbErencelpsal agpibpdyers uséet heagin réfery wan kntiteidy oBGShed
315, 1994), which is incorporated herein in its entirety by

r ef er ence?fom a population of ppestansially hetinagrndbesantibedies, shat ds, mivitiua mhiibaTies
fragnepnts with two antigen-binding 20sites, which fragnents conprise
a heavy cRAPRISEE pakicaticnd papHatiopexcep Horpossitletmataally gltirring mutations that

may be present in minor amounts. Monoclonal antibodies are highly specific, that is,
directed against a single antigenic site. Furthermore, in contrast to conventional
(polyclonal) antibody preparations which typically include different antibodies directed
against different determinants (epitopes), each monoclonal antibody is directed against a
15 single determinant on the antigen. The modifier "monoclonal” indicates the character of
the antibody as being obtained from a substantially homogeneous population of
antibodies, and is not to be construed as requiring production of the antibody by any
particular method. For example, the monoclonal antibodies to be used in accordance with
the present invention may be made by the hybridoma method first described by Kohler, et
20  al, (Nature 256:495, 1975), or may be made by recombinant DNA methods (see, e.g., |
U.S. Patent No. 4,816,567). Monoclonal antibodies may also be isolated from phage
antibody libraries using the techniques described in, for example, Clackson, et al., (Nature
352:624-628,1991) and Marks, et al., (J. Mol. Biol. 222:581 -597, 1991).
The monoclonal antibodies herein also include “"chimeric” antibodies in which a
25  portion of the heavy and/or light chain is identical with or homologous to corresponding
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chain variable domain (VL) in the sane pol ypeptide chain ’(VH VL). By
using a linker that is too short to allow pairing between the two
domai ns onwhhen7maeBs chai n, the donmains are forced to padyazbdeolifigs
conpl ement ary donmai ns of another chain and create two antigen-

bi nding sites. Diabodies are described nore fully in, for exanple, EP
404, 097; WO WD 20071070538PCT/ US2006/ 047445 93/11161; and Hol | i nger,
et al., (Proc. Natl. Acad. Sci. USA 90: 6444-6448, 1993), each of

whi ch are incorporated by reference. . The expression "linear
ant i bodi es*IREKER & A15DPHES dRaivee GOMEa pastiadn sedics oF helvenginrg to af ferticular
exanple, in Zapata, et al., (Protein Eng. 8(10):1057-1062, 1995),

whi ch is iWEBPP6TASEY SB?FW%P@P‘%‘@@FGWP‘%TIO’;, eshein(y it idbuiiiabwitbenpr i se
a pair of tandem Pd segnents (VH Cul -ViiCHl) which forma pair of
antigen biPEIFigEqus & epveespondiagsequencebindingbodienddsive fropeaidther species or
nonospeci f f The term "nonocl onal anti body"” as used herein refers to
an anti bodif'a98ing tR@rcthermtiRodnelassarisulpelass, aswtedt asrfragaients dfonuganibodies,
antibodies, that is, individual antibodies 10 conprising an identical
popul afi orf® e hexxibis be gptired relpaicalypchvitsutoed, mar.. MSaPatensNG. ek 1 6,667 ;
be present in m.nor anounts. Mnoclonal antibodies are highly

speci fi c, af‘ﬂg’gorflé?n’ 8t #le Fresd Natlafrnadt Sei- HiSwgl k68F1+685En1 284 kach.of which are
Furthernore, in c&gt rast to conventional (polyclonal) antibody

prepar at i SHORMPER bY 5irEeaFely i ncl ude different antibodies directed
agai nst different determinants (epitopes), each nmonoclonal antibody
is directed agdtSised Berer. tedems legienl sampledar {intiensampdsy.as Tikel herein,
nodi fi er "rp)n clonal” indicates the character of the antibody as

bei ng obt &F ﬁ‘"égc’flrs%‘m"& Ob{ARAIAFRT AN PiEaRISFRAdTRED cempensalsieigarvelds) of an

anti bg iest and i,@}e{\ot 0 be construed as requirin roduction of the
anti body BVRaHF-p Sraype iRy refesisaldispiecor srhpia aiay be a
ant i bodi es.lo.he used i n accordance with the gresent i nvention nmay be
made by t he SRR Fa “HEEHS A S1Ple deriwdfrorp @ patienti Shlesammles ingluge, but are

(see. <. g 1{eea By outim §iod% Yo, Bows. Nessichi et whits ol disswpmples,
2150, U2 PR B RS TR o bR hER, 5 20,0, LEEI
252 21 S2Ac B ek i, o Do S0 S
G N N R I
The patient samples may be fresh or frozen, and may be treated with heparin, citrate, or
EDTA. Biological samples may also include sections of tissues such as frozen sections
taken for histological purposes.
The term *‘cancer” includes, but is not limited to, solid tumors, such as cancers of
20 the breast, respiratory tract, brain, reproductive organs, digestive tract, urinary tract, eye,
liver, skin, head and neck, thyroid, parathyroid, and their distant metastases. The term
also includes sarcomas, lymphomas, leukemias, and plasma cell myelomas.
Examples of breast cancer include, but are not limited to, invasive ductal
carcinoma, invasive lobular carcinorna, ductal carcinoma in sifi, and lobular carcinoma in
25 siru. Examples of cancers of the respiratory tract include, but are not limited to, small-cell
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WO 20071070538PCT/ US2006/ 047445 sequences in anti bodies derived from
a particular species or belonging to a particular antibody class or

subcl ass, Whih@Eebdes r emai nder of the chain(s) is ident ié‘&lmdg\ﬁéutﬁ}aﬂqgs

honol ogous to correspondi ng sequences in antibodi es derive rom

anot her species or belonging to another antibody class or subcl ass,
as well as fragnents of such antibodies, -5so |long as they exhibit
the desired biological activity (see, e.g., U S Patent No.

4,816,567; and Morrison, et al., Proc. Natl. Acad. Sci. USA

81: 6851- 685 nongwull-ealldang eargippoh. asrveell asdoonphizhbdshoma andfpdsvenmeiionAs
used herein, the terns "bi ol ogical sanple” or "patient sanple" as
used her ei Hastpap.cExamplesofbininicanesint inchudel tiut ammmnlioitgd m, daaio §tefd o
conmponents (e.g., cells) of an 10 organism The sanple may be of any
bi ol ogi cal bYPPREalEnis glipmp; etrebThar and opiebrairastrdoptoana’ mletmictasstaaqp! e
which is a sanple derived froma patient. Such sanples include, but
are not | iGPPRdHnaraa, as pisilumpetrbesodersel ant) pigdabmeor. Tuewds 6Rthe male. g. |
white cells), tissue sanples, biopsy sanples, urine, peritoneal

f1 ui d, SandeRfPARGtYE orgaps dnclugg) butare s fiswtedlo qasdtate xndi ek cular cancer. Tumors
cerebrospinal fluid, tears, mucous, |ynph, cytosols, ascites,

ami ot i ¢ fof diedfempleagprodugtbiremstras inciurs, butene otdaniveab ssndoaane sceiical,
cells therefrom anong other body fluid sanples. The patient sanples
may be fr &3ANPh vRginglernd wHvareacebas wedlais sakcming bf tepasrus, Toinbrsaifehe Or
EDTA. Biol ogical sanples may al so i nclude sections of tissues such as
frozen seli§esiiee tragk deludsy biriiase eitdigiited|to.puek osles, coldrecttlo esaphegar ee’

i ncludes, but is not |imted to, solid tunors, such as cancers of

20t he br e&8iblaqddes, gastsicopanciaatio recty)y sall-intestinadud saliverp ghad sancers. Tumors
di gest | ve gractd urinary tract, eye, liver, skin, head and neck,
thyroi'l, SLPSERRAG! Erct dickdert pregios liamited testhiaddars @enileT hislne g mma lpsivis,

i ncl udes sarcomas, | ynphomas, |eukem as, and plasma cell nyel onas.
Exanpl es B8 Bgsrelbig caicersy diyggancepuinchide bybarelnotlimitdd ta inraveala ve
duct al

melanoma and retinoblastoma. Examples of liver cancers include, but are not limited to,
hepatocellular carcinoma (liver cell carcinomas with or without fibrolamellar variant),
cholangiocarcinoma (intrahepatic bile duct carcinoma), and mixed hepatocellular
15  cholangiocarcinoma. Skin cancers include, but are not limited to, squamous cell
carcinoma, Kaposi’s sarcoma, malignant melanoma, Merkel cell skin cancer, and non-
melanoma skin cancer. Head-and-neck cancers include, but are not limited to, laryngeal /
hypopharyngeal / nasopharyngeal / oropharyngeal cancer, and lip and oral cavity cancer.
Lymphomas include, but are not limited to, AIDS-related lymphoma, non-Hodgkin’s
20 lymphoma, cutaneous T-cell lymphoma, Hodgkin’s disease, and lymphoma of the central
nervous system. Sarcomas include, but are not limited to, sarcoma of the soft tissue,
osteosarcoma, malignant fibrous histiocytoma, lymphosarcoma, and rhabdomyosarcoma.,
Leukemias include, but are not limited to, acute myeloid leukemia, acute lymphoblastic
leukemia, chronic lymphocytic leukemisa, chronic myelogenous leukemia, and hairy cell

25 leukemia.
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carcinoma, invasive |obular carcinoma, ductal carcinoma in situ, and
| obul ar carcinoma in 25situ. Exanples of cancers of the respiratory
tract inclwdepadésseire not limted to, small-cell WO pecT/US2006/047445
2007/ 070538PCT/ US2006/ 047445 and non-snall-cell 1lung carcinona, as
wel | as bronchi al adenoma and pl eur opul nonary bl ast ona. Exanpl es of
brain cancers include, but are not limted to, brain stem and
hypophtal mc glioma, cerebellar and cerebral astrocytons,

medul | obl ast oma, ependynoma, as well as neuroectoderrnal and pineal
tunor. Tunors dis Pﬁgl 1pInyeRtan, Bigder \reitepe) apeans aeY antigenisdieteaminanben
limted to eEpr.ostat eﬁd testicular cancer. Tunors of the fenale

r epr oduct | LB S MR PIRIED. Byhich e apibadyhindsdhroygh emansigsnici binding site.
cervical, .gvari.an, vaginal, and vul var cancer, as well as sarcoma of
the uter us?S'STHBIYS off antigenig dgfeaninguts nyually cpnsistwd cherhigallpacgiva surface
limted to, anal, colon, colorectal, esophageal, gall bl adder,

gastric, pRANEREsfaolecidsssuch asamino ppideer susger sidnchains andarsyallyl tene specific
cancers. Tunors 100f the urinary tract include, but are not limted
to, bl 3dddhree gupsnsionaksigcpval chaefpristics.asgvell asepesific drrdgeichardntarlstics.
cancers. Eye céﬂcers lnclude, but are not limted to, intraocular

nel anoma and r et’FhIB a“é’?‘ﬂﬁ"é@liymoﬁ%‘fe”lr?%to@dﬂmﬁngrﬁamtmm&man
are not i '.%ed t Q, hepatocel | ul ar carcinoma (liver cell carcinomas
with or V\naﬂﬂ ‘lﬁyalnﬁlﬁ‘r%‘f"ﬁ’r?ef’?‘é?m\?&r PrARIEen. dAving ap cpikencaerngmized by the
(intrahepatj.c bile duct carcinoma), and m xed hepatocel | ul ar

15chol ang*BR&iH bipfige sk p th&&h@é}d)é’- iThis) igding pyetien is datstminative efthe o,
squanous cel |l car.ci nomp, Kaposi's sarconma, malignant nel anonma, Merkel
cel | ski nPEARKELT 2RRYCRoANTHRER QHERHPPS RRTING Hircieposnided epliont arearigsithacer s
i ncl qu, buet arefn:ﬂt limted to, |aryngeal ./ hypopharyngeal /
nasophar yRGaal- Pt 8P8ISFRECIryS RPPHatIt Pretsins|apg othee bisiaglicse Ay theycontext of
cancer. Lxﬁrphomas i ncl udg, aﬁut are not limted to, ADS-related

| ynphona, “hon- FotRPhSRECHEratY, FpmyRRicactiye apdbniliesrap bind tp prpseisinghaving the

Hodgki n' s_di sease, .and | ynpho the central nervous system

Sar comas fe%égrﬂ%eef aiigpe ﬁ%gﬁg’t‘ BS aﬂ,{ f%%g?tﬁfta@&ﬂ%meaee@w spproteinsdacking
osteosarc -l ignant fibrous histiocytom, |ynphosarconma, and

r habdorryoglgr%g g{:ﬁe wﬁgﬁﬁ’écrﬁ rﬁ%"“?’ﬁ‘ctf’%ﬁaé’,mlf) 1 3 22 vigtcopfer- { erecifisallycut e

nyel oid | ] acute | hobl ast.i.c | eukem a, chronic | ynphocytic
| eukeni a, ﬁ%ﬁﬁ?ﬁ%“ﬁyge 0ge e(Suost%F&ﬁI%éﬂ?%f,“ ﬁ‘a‘%‘ép Ry ag gpimal forms an immune

15 response against a vaccine or antigen, e.g. a humoral response to the antigen (the
production of antibodies, against a vaccine, protein, compound, or antigen presented
thereto under immunologically reactive conditions) or a cell-mediated (also herein as
“cellular immune response”, i.e. a response mediated by T lymphocytes against the
vaccine, protein, compound or antigen presented thereto).

20 As used herein, the term “immunologically reactive conditions” is used in the
context of an immunoassay or an in vitro reaction wherein the physical conditions of the
reaction, including, for example, the texnperature, salt concentration, pH, reagents and
their concentrations, and the concentrations of antigen and cognate antibody that is
specifically immunoreactive to the antigen, are provided or adjusted to allow binding of

25  the cogpate antibody to the antigen. Immunologically reactive conditions are dependent
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25| eukemi a. WO 2007/ 070538PCT/ US2006/ 047445 As used in this
invention, the term"epitope" neans any antigenic determ nant on an
anti gen, qgg.zod\{%.,&gg)t ein, to which the antibody binds tdpaudbhsdMiss
antigenic binding site. Determ nants or antigenic determ nants
usual Iy consist of chemcally active surface groupings of nol ecul es
such as am no acids or sugar side chains and usually have specific
three di nensional structural characteristics; as well as specific
charge characteristics. The term "specifically inmmunoreactive" refers
to a bindi RS Ermeholibe ariéhedy hinding iebuidy aadtypiclipdre titose eanpasAd,
or antigen, having an epitope recognized by the antigenic binding
site of tHEBAREEYProlls $erflirtoy amwidetne (19983 Adebedies: mat,bbceaceg, }agual,
presence On‘jﬁ a protein, antigen or epitope having the recognize
epi t ope anoNgSpring Hatlr Fublieations, dievaY et fragleseiption PO piinahdB5hyFbrmats
proteins. and other biologics. In the context of an inununoassay,
speci fi caIWCPWBﬁ%ﬁ-eacti ve anti bodies can bind to a protein having
the recogni zed epitope and bind, if at all, to a detectably |esser
degr €e”t 0 ot herI§rienei pasieng ok i 'licctieaseped byreindhilodesaianBse $€BL himatde
sanmple. In an jn vivo context, "specifically inmunoreactive" can
refer to PAB2RB¥EDti ons under which in an aninal forms an i mune
| sresponse agai nst a vaccine or antigen, e.g. a hunoral response to
the anti géﬂll(ilﬂgﬁpr oduction of antibodi es, against a vacci ne,
protein, conpound, or antigen presented thereto under inmmunol ogically
reactive condi ti'6REIseRfrinyention relatesiioaantibiodied et bied & MNasTHese hhtitlodles may
i mrune reﬁgon e', i.e. a response nediated by T |ynphocytes agai nst
t he vacci PS%FJO@EPH?“‘?%%HWW&'@FC andtdizgmosthr pepeseed t heret o). 20As
used herein, the ferm"inmmunol ogically reactive conditions” is used
in the context ‘YA SRFFIHD apRresiated by thdsa skiiled i the axt thad thewhest efiticdihe
physi cal gonditions_of the reaction, including, for exanple, the
t enper at uf €T RRPYS EHBALY stlewstity gpd bindingeasfisitnard theweiuences and resulting
concentratinc%ns and éhe concentrations of antigen and cognate
ant i body THAPTIALony ot ihe complementasity resions (EPRe). (NMosthptiboiesyentaimsie

| | ow bi_nd;xgagl of 25the cognhate antibody to

provi ded gnpadjusted to ;
the anti gén. 1 noHup iteqayy Fhary c5aent(Voh gnd theegiwskindbatight chain

variable region (VL). The intervening sequences between the CDRs within VH and VL
15 are the framework regions which orient the CDRs. The CDRs together form the antigenic
binding sites within antibodies. The critical role of these CDRs in determining the
functional properties of antibodies has long been exploited in the processes of antibody
humanization and antibody optimization. In the former process, the CDRs from a
monoclonal antibody, for example, a mouse antibody are transferred to a human antibody
20 of similar framework design thereby resulting in an antibody with the same functional
properties and reduced immunogencity in man.

The success of this process is evident from the number of humanized antibodies
that have been successfully commercialized as human therapeutics and include
Herceptin® (trastuzumab, Genentech, Inc., South San Francisco, CA), Synagis®

25 (palivizumab, Medimmune, Inc., Gaithersburg, MD), Campath® (alemtuzumab, Genzyme
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WO 2007/ 070538PCT/ US2006/ 047445 upon the format of the anti body

bi nding reaction and, typically are those utilized in inmmunoassay

pr ot ocol s.woeeyHasd:®w and Lane (1988) Anti bodi es: A Lab@radQbitrs7445
Manual , Cold Spring Harbor Publications, New York, for a description
of i nmmunoassay formats and conditions. The term"patient” or
"subject” as used herein includes mammals (e.g., humans and ani nal s).

Ant i bodi es The present invention relates to antibodi es that
bind to These_an i_godi es may be useful for a variety of
t her apeut i n%ydpéﬁﬁ?ﬁ‘ 85 MPu4spaes ® (deglizumgeb,) Roshe Poammaseitclas, Nutley,

appr eci atfﬁljb%' lth&se skilled in the art that the nost critical

det er m nant'd: HPlaR (ompdigumah.&ianegipshy g SaytmSangrandisdon Ly, Ramsiva®e
sequences %{;fl resul ting conformations_of the conplenentarity regions
(CDRs). M§ %‘r‘fPiﬁbg{ﬁ"‘E%te@bﬁ?"ai §push Sandipacisaoh£dd, Avashin® (bhecizemap,
chain variable region (VET) and three within the |ight chain variable
regi on (VIYEReHEER. iIng- o3 neh SAY Fraggisenn £ trst Melotare®d cE@DRgumiab hrogavtitiand
VL 15 arevghe framewor k. regi ons which orient the CDRs. The CDRs

t oget her FOYFhvREstinYiadisen-ANDi fen gxampleshaye bhémdesmibasddiSimger, Brel., (1.
critical role OL %h_ege CDRs in determning the functional properties
of anti bo DALV GRYSEER 182D bhe-cd ak.(J {Ienynod deatls 627503 1-4Mt 3002 ynd

humani zat iK%n nd aagt i&f)ody optim zation. In the former process, the
CDRs from sf?@ﬁoﬁﬁ n &t InCansa93: 364568280k e, a nouse anti body are

transferred tOTﬁ human a¥nt i body 20 of simlar framework design
t her eby resul ti'A§PFIresPiantiPedgptimizationfacusemen nprovements inpnobedst i es

and reduceeg N ntnung enci%ﬁl_ in man. The_success of this process is

evi dent f PORTTHE & Yhnpy v ahearedfie pligsatiensintthasequeancs d§genCDRs. Itis
successful Ly co cialized as _hupan therapeutics and include

Her ceﬁﬁ i nd® W%F%WB ,tgf‘cﬁﬂsﬁf gttpody developgagnt thasthe GPRs eoodo bindig
Synagi s(r 5 livizumab, Medi nmune, Inc., Gaithersburg, M),

anpaglt h(e %fgll%étl)h(agél aﬂgﬁgw%gmes required for therapeutic and diagnostg:: uses,)and these

CDR sequences may be used to confer such desirable functional properties to a wide
variety of alternate antibody frameworks using standard procedures known to those skilled
in the art, It is also possible to transfer antibody binding activity by grafting antibody

15 CDRs onto other proteins that possess immunoglobulin-like folds such as other proteins
within the immunoglobulin superfamily and non-immunoglobulins with similar folds to
immunoglobulins (Nicaise, et al., Protein Science 13:1882-189 1, 2004).

The present invention contemplates any known or suitable technology for the

preparation of the antibodies and antigen binding antibody fragments of the invention.

20 For example, phage display technology is useful for obtaining high affinity anti-
MN antibodies or antigen binding antibody fragments of the invention for the use in
diagnosis and/or treatment of an MN-related disorder, such as, an MN-related cancer. The
technology, referred to as affinity maturation, employs mutagenesis or CDR walking and
re-selection using the MN antigen to identify antibodies that bind with higher affinity to

25  the antigen when compared with the initial or parental antibody (see, e.g., Glaser et al.,
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WO 2007/ 070538PCT/ US2006/ 047445 Oncol ogy, Canbridge, MA), Zenapax(r)
(dacl i zumab, Roche Pharmaceuticlas, Nutley, NJ), Xolair(r)

(omal i zumeRo GEessgch, Inc., South San Franci sco, CA),pdtaiRbbRd®ri4s
(efalizumab, Genentech, Inc., South San Francisco, CA), Avastin(r)
(bevaci zumab, Genentech, Inc., South San Franci sco, CA), and

Myl otarg(r) (gentuzumab ozogam cin, 5 Weth-Ayerst, Mdison,- NJ):

O her exanpl es have been described in Singer, et al., (J. I mmnol,
150: 2844- 28 Z, 1993); Luo, etal., (J. linmunol Meth., 275:3140, 2002);
and Kost el ’n(’é » bdmgjunology }¢9:3903)civiutagenidn 56 6irs 66jong 08AYr. thihengie oces s
of anti bod ptim zation focuses on inprovenents in anti body

sel ecti vi tAPCHPUBESTETUNG 1A SerRi-tapdemizod gipepiecdf dnging latidmagtatonsi hibrdries can
sequence of the CDRs. It is 10 well accepted within the field of

ant i body d@\F@PﬁﬁWéﬁﬁ‘tmpﬁaﬁn& Pea EPRGE errpotidotsisrdeingf which diffars Bynd single
selectivity properties required for therapeutic and di agnostic uses,
and t hese %R 3@d akieratian ied/single GIMtandwhioh tentaimumhiants sépredsheing each
functional properties to a wide variety of alternate antibody

f r anmewdr k POBEPIR gz sebsprbicn dorraash KRR wesitive.t Mosmtswkith iretased bihding
art. It is_also possible to transfer antibody binding activity by
grafting Affideythemntgmcagrhescsenast byrotast with theimmotsizsmutants

i nununogl obul j n-1ike folds such as other proteins within the

i munogl ol§BMARIng Jaksled antiapn g A yserseningmetwd ddpakvniin shevdrt dansieniskdito
folds to imunogl obulins (N caise, et al., Protein Science

13: 1882- 1§ EBMpt antihedies sddrincreared avidion tctbr etigdnaEes, BUIFAX (SeerWokt
sui tabl e tec‘g)gol ogy for the(ﬁefe aration of the antibodi es and anti gen
bi ndi ng afti 58P Mt Acad- Sl PPiOBHL i Ysiton 20R0198% dnphmpnghgye
displa% tgg%n&%ogy is useful for obtaining high affinity anti- M
ant i b&i ed VI A IHGROHERBY RefesnReHeBR walligamayslssibetused iomaedomizn theor
the use in diagnosis_and/or treatnment of an M\-rel ated disorder, such
as, an M\uﬂ?*éﬂ C%éSE%ﬁ%‘E?F et hel P8chhdoloBip: 26782} iecdprparated baféferents).
mat ur ati on, enﬂ{%zs,nutagenesis or CDR wal king and re-sel ection using
the MN anti gen "t dPTHEH FArmpls Mahelysia(Cerpaypionides gipbageadiftibady y

to 25t he f’;m]t]i en en c ared with the initial or parental antibody
(see, e. g_efl l’@q fhatdpay, f_=1sed to generate fully human antibodies. The Morphosys HuCAL

GOLD library provides a number of advancements over earlier versions of the technology
15 (Knappik, et al., J. Mol. Biol. 296:57-86, 2000, incorporated by reference) including the
HuCAL-Fab 1 library described in Rauchenberger, et al., (J. Biol. Chem. 278:38194-
38205, 2003, incorporated by reference). Like earlier versions, HuCAL GOLD
incorporates a human antibody design, that features human consensus framework
sequences and patterns of CDR variability that mimic the natural human sequence
20 diversity. However, diversity is extended in HuCAL GOLD to include all six antibody

CDRs. Moreover, recovery of high affinity antibodies is augmented through the
CysDispIayTM feature (Kretzschmar and von Ruden, Curr. Opin. Biotechnol. 13:598-602,

2002). Antibodies derived with this technology exhibit a greatly reduced probability of

immunogenicity.
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WO 2007/ 070538PCT/ US2006/ 047445 1992, J. | mmunol ogy 149: 3903).°
Mit ageni zi ng entire codons rather than single nucleoti des results in

a sem -ram@g%(ﬁﬁﬁo_ﬁ;pertm re of amno acid nutations. ?‘ﬁﬁ]"ﬁiﬂ

be constructed consisting of a pool of variant clones eac

differs by a single amno acid alteration in a single CDR and which
contain variants representing each 5 possible amno acid
substitution for each CDR residue. Mutants with increased binding
affinity for the antigen can be screened by contact with the

i mmobi | i zed nutEhetphagodisplayiterynblabiel.atdcland thgaravaiahle SofeebifgsyE kRod
known in the art can be used to identify nmutant antibodies with

i ncr eased kophvaiip yhet at ariverefendricg ean fiethgr be BhddSd)BdchackeWERE a8 Br T D8 Satol.
Proc Natl. Acad. Sci. USA 95:6037; Yelton et alL, 1995, J. |mmunol ogy

10155: 19942003 cl¥ovdd2(EEd 0B, S:ebarMm&éy et@DRMivdt i Bigplidiadduticalbes ditadhy
to random ze the light chain (See Schier et al., 1996, J. Ml . Bio.

263: 551, ilnKonghdeint WilepyV CIE Verleg ()05); Ralf Osterddormetddl RinGbbdés, &Rt 2
Mor phoSys AG (CGermany) provides a phage-anti body technol ogy that may
be used t dNgyeherhtadogien dngd therapemtianise, podi-8% (20048, KRR ASYEentityBMNanE0LD
|'i brary provides a nunber of advancenments over earlier versions of

t he t echndlublishetsNe@n¥ipsii R, Redchahberget et M|J. BiBIi Chem.2@005Y (%6 3, 28040):

i ncorporated by reference) including the HUCAL-Fab 1 |ibrary

descri bed 389438215 AbErgeschmet etall., Cufr DpiBBidtechobe ORI 13¢6): 5982@)@
2003, incorporated by reference). Like earlier versions, HuCAL

i ncor por atgsbsaB ktatahlamundiddythaids (200]), t4hat 1, RE&LZ)EH. Mui’gé‘tewnsﬂggﬁas

framewor k sequences and patterns of CDR variability that mmc the
nat ural hévéigense (RA9AL S620-9diAv Bnappik et 4o ueMet Biodli (2006), Fyb iL$, 296t @NdEk6;
in HUCAL GOLD to include all six antibody CDRs. Moreover, recovery of
hi gh aPfi and ¢ Biickthonieta!., Immuogtrehmadogst, KI9STY Hut:8£2)083 D08 phaaly iwhich are
feature (I Cretzschmar and von Ruden, Curr. Qpin. Biotechnol.
13: 598- 60 Mcogpoaiyd hexpin; yoefesence énx theiscntifetibs.t hi s t echnol ogy exhibit a
greatly reduced probability of immunogenicity. WO
2007/ 070538 PCTASS2 GaENDleyahodies with MIN binding and celi adhesion-neutralizing activity
may be identified using the MorphoSys technology. The MN protein may be coated on
microtiter plate or a magnetic bead and incubated with the MorphoSys HuCAL-GOLD
15 Fab phage library. Phage-linked Fabs that do not bind to MN may be washed from the
plate, leaving only phage that bind to MN. The bound phage may be eluted by addition of
a thiol reducing agent such as dithiotreitol (DTT) resulting in cleavage of the disulfide
bond linking the antibody to the phage. The recovered population of phage may be
enriched with phage expressing MN binding antibody fragments and may be amplified by
20 infection of E. coli hosts. This panning process may be repeated using the enriched
population of phage to further enrich for a population of phage-linked antibodies that bind
to MN. The gene sequence encoding the Fabs may then be excised using standard cloning

techniques and transferred to an expression vector, such as a bacterial (e.g., E. coli)

expression vector, or a mammalian expression vector, which is used to transform an host
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The phage-di spl ay technol ogies, such as those available from

Mor phosys, are known in the art and reference can further be nmade to
Boehncke e Br J. Dermatol. (2005), Nov; 153(5): ?]19%% 3

Mor oney e%ﬁb?%l\/%ﬁgem Bi ophar maceutical s; Edited by J. 5 nae ?Oeq%#lm
W ey-VCH Verlag (2005); Ralf Ostendorp et alL, Antibodies, Volune 2:
5 Novel technol ogi es-and therapeutic use, p.13-52, (2004), Kl uwer
Academ c/ Pl enum Publ i shers, New York; R Rauchenberger et al., | Biol
Chem, (2003), Cct 3, 278(40): 38194-38205; T. Kretzschmar et al.,
Curr Opin Biblirg haehl as, a CHODA) £. dDEexpit8i&) cibithet B2bs Homithe Enrithedboollnay
[ trununol Met hods, (2001), Aug 1, 254(1-2); M Marget et al., Tissue
Anti gens, (zobeyxpsged andpugfiedinappi k et al., J. Ml Biol., (2000),

Feb 11, 296 (1): 57-86; 10and A. Pl Uckthun et al., | munotechnol ogy,
(1997), Jun; 3(alterngdvelyPaneiag mayfbewierfohnad esing IO p@ratiag cBity & dntipyn.
reference in their entireties. As an exanple, antibodies wth

MN bi ndi ngFeiresampld, cel$irmasfected ety MN antipen may bw tdbyletayithisboiitleThdsti ed

usi ng the MorphoSys technol ogy. The MN protein may be coated on

m cr ot i¥ er trgisEcedeellnmap ¢reatbeanized dithnelabaled aained N drdfeced cdhE RROSYSed

HuCAL- GOLD 15 Fab phage |ibrary. Phage-linked Fabs that do not bind

to MN nay Wangsleddatia ofinh: theTipt pltage libeayisngdahloythebagearidnat biiiagliatea,

MN. The bound phage may be eluted by addition of a thiol reducing

agent suchVasbefringicelly arg captucD™ih steplalvidimbomi rohgetiabeads that B bound to a

di sul fide bond linking the antibody to the phage. The recovered

popul at i onmagnepge-sprsifidehagn piecheticday iy, phd ge MXpreagiag bellsMxt bieaiticany

anti body fragnments and nay be anplified by 20infection of E co/i

hosts. Thiutpdhnreaeevirsdeseasmeyc fiddr Bpesmtspecifisiliygonhé playe miyelk amplified

popul ati on of phage to further enrich for a popul ation of

phage-10 nKetifusther Iyadseef ccH pantipg dr mey kilaltdieted siith rspidremtiéorqnateidi ng

the Fabs may then be excised using standard cl oning techni ques and

t ransf er r d#"®88an expressi on vector, such as a bacterial (e.g., E

coil) expression vector, or a manmalian expression vector, which is

used to transf d¥iibefichgsy benrydgedtn 208d8PCl FtheD@c6iQibE 45 deetibed below.

such as, CHO or E. coil expression cell line. Fabs fromthe

enri ched 8’86 Exampieaathepapracaspdasehiaining aptibedisdd to sirtearaaNiAviiingry from B

panni ng may, be perforned using MN expressing cells as antigen. For

exanpl e, (‘%’I‘ﬁ? eriRer Sy dayvsh gtal-MYY QR I e Lniagorperatedbe ref¢rapceand

bi ot i Tgﬁsc(fa 5 transfected cells may then be -m xed with unl abel ed,

non- MUt r ARreR¥cst 2L el WO SHOL047: Garhtf which i ingreberteriirefeesface imivs

The phage |ibrary s added .to the cells, and the biotinylated,

M\- bear i nﬁm(’:rg‘fy&sﬁh?‘gsecrﬁ B‘il%g‘bﬁr’t"'ﬁOEP*P%B%/P%?‘PFPB%Wﬂlchmqr%diﬁﬂaus

that are Q%ndtto.?qgna%neé.. Non-ggfci fic phage are washed away, and

the M\bedring BT TSR BHERYPT Jufaces- cAriRodios gre sHally digplerns dpdtyretiab

field. Th?rﬁgméxﬁse.cbﬂég% Ll.g'pYay?ggugndtib%Qi%g S;e@??éccbeﬁ b?a flu:izyl e?:gichment for binding to
a selected protein.

20 In a variation of the phage-display method, human antibodjes having the binding
specificity of a selected murine antibody may be produced (e.g., WO 92/20791,
incorporated by reference). In this method, either the heavy or light chain variable region
of the selected murine antibody (e.g., 5C7.29) may be used as a starting material. If, for
example, a light chain variable region is selected as the starting material, a phage library

25 may be constructed in which members displays the same light chain variable region (i.e.,
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10 for further rounds of cell panning of may be alternated with

pepti de and/ or protein panning. Anti bodi es may be produced by a
vari ety ofygt hni ques as descri bed bel ow. For ex r
approach f\grﬁzg {Oglé:ﬁ?ng antibodies is to screen a DNA l?’ﬁg&go@}rﬂgﬁ]
cells as described by Dower, et al., (WD 91/17271, incorporated by
reference) and 15 McCafferty, et al., (WO 92/01047) (each of which is
i ncorporated by reference inits entirety). In these nethods,

i braries of phage are produced in which nenbers display different

ant i bodi esthemuwringistarting matexsa) hucte diffesert hizonichsinameabls vegidry mesrwaa%emn
as Fv or Fab fragments. Phage displaying antibodies are selected by
affinity eYiriabledegions may be ablringd fromea Behpodfacarmmgedhimma?any @hain variable
vari ation of the phage-display nethod, human anti bodi es having the

bi ndi ng sp&&PRs-citPhags shawing songdpenific biediagtfohmphyteimis.deat PraedUERHE or at
(e.g., WO 92/20791, incorporated by reference). In this method,

ei t her t hde#eawdlos seleaied Brdivmanderapbttein egiable refioh fiens@igtagd then
murine antibody (e.g., 5C7.29) may be used as a starting material.

| f, fof exX&f¥se as 2 sfaftingmateried for coastiaking a feied phige 180h9C [ thidBbahg each
starting material, a phage library 25may be constructed in which
menber s diPSpEagisplayrethe saree héayhichaih yariablardgil @of 8@iregiof idetified MG the
2007/ 070538PCT/ US2006/ 047445 the nurine starting material) and a

di f f er ent THelisplashiiireryd end abifferane tiglrehaifheribiela vagiahal e Nt chdh Qariable
regions may be obtained froma library of rearranged human heavy

chai n var FeeRs mayboeiaingd frmgditrhowifnearsngahipmpeeirfble hociaig detsnsa
protein (e.g,, at least 10 nMor at least | nM is selected. The
human hea %%SP%G\FHPW%ISt?OﬂQ@EGiﬁdbimghi@e]cchage then 5 serves as a
starting material for constructing a further phage library. In this
librafy, each P&gethenexgmples aptikodicsmeaydsn/e mrhdidedaing alib@a fiegiodblogy.
(i.e., th%r %i[ion identified fromthe first display library) and a

di fferent P?g C PAPaTh\a¢ pABKeEnplag osH fustpreparinghtSPA# forvese imthlieapproach,
regi ons r’rF%fI btg ogt ained froma library of rearranged human variabl e
li ght chalfYerEgh 8rsnbadily Qesthgragrt abh@brigorn 2636d-357e t983; &.%iBackinn tyloar e
sel ect ed. %gAg ‘gnot her exanpl e, antibodies may al so be produced using
triomn metRo4BPHEHCh RerpRtsd b rensel and Bnalaman el A0S cRtdnt Nusi on
partner, §P€g-?46 for use in this approach, have been described by

Qest ber g, 8844 - Inqorpasated Bygetoreneed. Fbg antitggy-prosivgingatidines dlrained by this
4, 634156641,n f‘aﬁgfi gﬁgégorat ed by reference); and Engl eman, et al.,

(U. S. “Pat it *Rg* %4, 10816, becAEStPot ae deschydeddramm wesdellsTFhves human and
ant i body-cgn%%qlguci n%H.c ll | i nes obtained by this 15 nethod are called
triomas, because 5% YaP EASE CRIRIRE e ushe @dthediuman B-onphospte tand
one m)useﬁbtiligi tnioal lé ?Fa m)gse rr%/el oma line is fused with a human

B- | ynphocyte £ 8RB EP Y PrAdiE ns tno8eRrichiNidGeHgsueh 38 EherRAZ-R b lige.
cell, su PAZ-4_cel.l | ine. The xenageneic cell is then fused
with an %Q%Pégeg‘e%&%aﬁs ey %ﬂ&d&% e PR Bxlyrinbeyte tr oktaisi aog
trioma C%hlibéd}nﬁrodﬂ_gihg MBS Y 6iRe riofn?ag ?xgvé l?eegrfglgjnléctg p?onci[ulceta) gr?tlib%%iiegor;c?re

20 stably than ordinary hybridomas made from human cells.

The B-lymphocytes are obtained from the blood, spleen, lymph nodes, or bone
marrow of a human donor. In vive immunization of a living human with protein is usually
undesirable because of the risk of initiating a harmful response. Thus, B-lymphocytes are
usually immunized in vitro with a protein (e. g., MN) or an antigenic fragment thercof, or a

25

cell bearing said protein (e.g., MN). Specific epitopic fragments consisting essentially of
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20 stably than ordinary hybri domas nade from human cel | s. The
B- | ynphocytes are obtained fromthe bl ood, spleen, |ynph nodes, or

bone mar r oWohoA7iedgan donor. In vivo i mmuni zation of Gdrina@eman
with protein is usually undesirable because of the risk of initiating

a harnful response. Thus, B-lynphocytes are usually inmunized in
vitro with a protein (e g., M) or an antigenic fragnent thereof, or
a 25cell bearing said protein (e.g., MN). Specific epitopic fragnents
consi sting essentially of W) 20071070538PCVM52006/ 047445 the am no

aci d segneREEMATCd s Batdind torgme of therpreimplifed muring entiodics oniyds
may be used far in_vifro inmunization. B-lynphocytes are typically
exposed t ousﬁﬂg?rg‘éﬁ”f dinguREstioge Bytynphegytemsrs tymicalyreedpsed suattigrs for a
RPML- 1640 (see, e.g., U S. Patent No. 4,634,666) supplenented with
10% human R&OGHAE 7 Y§ ihd Fediagueh a5y RHEd §4@ Geameye. E.S: Batent Na 4634,666)
xenogenei ¢ hg@ri d cell such as SPAZ-4 by nethods known in the art.

For exanpl ¥PPIEREnEd Wit 1% hpwag peramed wi t h 40- 50% pol yet hyl ene gl ycol
of MW 1, 000-4,000 for about 5-10 m nutes at about 37C. Cells may be
separ at®ed fr om HKd g Brixoerhosytanmap be fusgd ted xenmpgrede hytsil edlsuvle as
for the d%d hybrids (e.g., HAT or AH). C ones secreting

anti bodi e Ty BFROdSderNdR the atd i g eadmplpatbe bells ihyy batredial with 40-50%
identified assaying the trioma culture mediumfor the ability to
bind to a{’f’E"re&iY 5 gleeoy of MyK)L.Q09r 40P fiee alaent S - Idaninotes abisbogit 37°G5 SBxdls may
above for non-hur’rart] anti bodi es. Triomas produci ng human anti bodi es
havi ng t hd®dERI it IopLbe fision Jixtey ane pepBeatedivaticdis orleativa g the désjretihe

limting &]i {)uéi n tlgxhni gﬁ_@tand grown in vitro in culture nmedium
| SAl t hough”PH %ﬁ%eﬁs’ ré 0F iCdanasyeaetng antibpgiey haniye Hetrequinod biraling
antibadies at.very hjgh |evels. Expression |evels may be increased by
cl oni ﬁg aﬁ??cé%(ﬂv ’é@%b@ldﬂ%qw&sﬁwwe itFierea epeire medmelos dypr abildty ombind
vectors, and transform t he vector into a cell line such as the

W Rt 8L B -
cel | lines®#BERprEs Vst e sURHPRERES Y diprusead abewe for non-human
i mmunogl oQul.i ns. . .

9 erihbod?es. Triomas producing human antibodies having the desired specificity may be
sub-cloned, for example, by the limiting dilution technique and grown in vitro in culture
medium.

15 Although triomas are genetically stable, they may not produce antibodies at very
high levels. Expression levels may be increased by cloning antibody genes from the
trioma into one or more expression vectors, and transforming the vector into a cell line
such as the cell lines for expression of recombinant or humanized immunoglobulins.

Human antibodies cross-reactive with a protein (e.g., MN) may also be produced
20 from non-human transgenic mammals having transgenes encoding at least a segment of
the human immunoglobulin locus. Usually, the endogenous immunoglobulin locus of
such transgenic mammals is functionally inactivated. The segment of the human
immunoglobulin locus may include unrearranged sequences of heavy and light chain
components. Both inactivation of endogenous immunoglobulin genes and introduction of

25> exogenous immunoglobulin genes may be achieved by targeted homologous
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Human ant’i bodi es cross-reactive with a protein (e.g., M\) ndy al so be
produced 20 from non-human transgeni c mammal s havi ng transgenes
encodi ng aﬁo'z@ o8¢ Segnment of the human i munogl obul i npdBcls. o 71.s
Usual Iy, the ‘endogenous i mmunogl obulin |ocus of such transgenic
mammal s is functionally inactivated. The segnent of the human

i mmunogl obulin | ocus may include unrearranged sequences of heavy and
| i ght chain conponents. Both inactivation of endogenous

i mrunogl obul i n genes and introduction of 25 exogenous i nmunogl obulin
genes may isecrabibative dr by int@tgeioach OO0 kh@aiesom¥) The transgenic mammals
20071070538PCT/ US2006/ 047445 reconbi nation, or by introduction of YAC
chr onos onessultingfromahis pestiess aracumbi: ofdendtbhilly febomdifg he PhHANASS 0B
capabl e of functionally rearrangi ng the i mmunogl obulin conponent
sequences, connsinense@ratdsganl ¢xpRssing ar€paploira 0f AIHHARS of Vavaisiifitpes

i sotypes encoded by human i nmunogl obul i n genes, w thout expressing
endogenousncodadrigtiuatn! imingeglbulin Fhrs Poitkbue bigassaRtnapanetd i es of
manmal s havi ng these properties are described in detail, for exanple,
by LoniSer gmmatnoglobplif Y93 THR Bdahctioansd pusfeeidsap atdmmAilY e QA4 R441)
(each of which is incorporated by reference inits entirety).

Cr 0ss- r eaqiropegtidshrddesaribaninidendl] £% ermyploebybéeRs &t AY, (WOBBM 22 10; shd
transgeni ¢ nonhuman mammal as descri bed above. Monocl onal anti bodi es
may be pr dpehedapaliofW O 1€X0TA4D) @acthyf Whish ROncbresiated biyrffyshué th APERIRLS).
to suitable nyeloma cell |ines using conventional Kohler-MIlstein

t echnol ogyCrpstaiehaingavil Hunaataatibodidithbly Be 25t6ind® by 4B ik transgenic non-

i ncorporated by reference). Mouse or ot her non-human anti bodi es
that are &wowsmazuviliasdewribbd abqveobehocloeal gntibdds mBybdOSphtdiraed
using a variety of inmunization strategies. In sone strategies, non-
15 hurtin animplesby lising|B-gellsdrooh suahmmaramekles ssitabhe @geloina @1l HYs deng

i mmuni zed with MN antigens. |nmunogens may include cells stably

t r ansf ect éenxgintipndVi chled-Mitgeia sahnolopN(KishlethmidMilabin, Nufite@ss;40mh7AVN
protein or epitopic fragments containing the segnents of these

mol ecul es 197£tinmmat§®byh@crsu@)pl ified cross-reacting antibodies.

Ant i body- produci ng cells obtained fromthe i mmuni zed ani mal s nay be

i mortal i zed ahipusepeeshernopchungn anbibogieothacdre orospfeaativaiwith A@eteintie.gh
specifically binds to MN (e.g., Harlow & Lane, Antibodies, A

Labor at or Ay pe olgtaigediusing a Naiyety of B88nnizarior poraiad I yorneftent Qe hon-
Bi nding nay be detected, for exanple, using an appropriate secondary
ant i bbtly B&Em prjmalsdasusiel npadbeman Qrapyuaals eenbtds mjcelnhabbelinesunizgd Wile MN
be further screened for their capacity to direct selective cellular
cyt ot oxi cHitigehd Bapynegenpmay iichge rlls stably transfected with MN and expressing MN

on their cell surface, and MN protein or epitopic fragments containing the segments of
these molecules that bind to the exemplified cross-reacting antibodies. Antibody-
producing cells obtained from the immunized animals may be immortalized and selected
20 for the production of an antibody which specifically binds to MN (e.g.. Harlow & Lane,
Antibodies, A Laboratory Manual, C.S.H.P., N.Y., 1988, incorporated by reference).
Binding may be detected, for example, using an appropriate secondary antibody bearing a
second label. Cross-reacting antibodies may then be further screened for their capacity to

direct selective cellular cytotoxicity to cells expressing MN.
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WO 2007/ 070538PCT/ US2006/ 047445 The present invention al so
relates to humani zed antibodi es having simlar binding specificity

and af fi niyp 08968ct ed nouse or ot her non-human ant i hqdieSe6/047445
Humani zed anti bodi es may be forned by |inking COR regions (e.g.,

CDR1, CDR2, and CDR3) of non-human anti bodies to a human franework
and constant regions by reconbi nant DNA 5techni ques (e.g., Queen, et
al.,.Proc. Natl. Acad. Sci. USA 86:10029-10033,1989; WD 90/07861;

each incorporat,f:li(lj%é)}y reference in their entirety), i.e. CDR grafting.
These humani zed FERTHHIVEREAT Hso Felates to humanized daipodiss havingsiovlar binding
resi dues sups. anti%LI froma human i munogl obulin (referred to as an
acceptor i ?ﬁ?ﬁ‘hﬁ’é? 8 Wty fveelectrdomensser aitier pontbrmpmaniibagies e Buonasized
(CDRs) substanti al I% froma nmouse imunoglobulin 10(referred to as a
donor inmﬁﬂﬁ'gf’ G%i792% Pe farmed byrlinking CPR geionss(e, 2. GDRE.CIRRE, andeSDRY e
be substantially froma human i mmunogl obul i n. In principal, a
framewor k 982G iPBdERIN2 Himamameyark @pd penstant ragéons ytiheombanait BGA
for CDR grafting. However, it has been denonstrated that straight CDR
r epl ac@merfNBAYES &ighQaeens shalwBrae. NptlehcadeSeisUS A &6: HITRP1 1693, 19855 SVOf
bi ndi ng afipgtg;tx_ to the 15antigen (G aser, et al., J. Inrnunol.

149: 2606, $p1: epshpeerporaied by referpestia dhiotmsigsty s 1.266DR aefeing Shh¢saby |
et al., J. Exp. d. 17: 217, 1992). The nore honol ogous a human

ant i body i'?“iaglzf &prrggiRalinkhays wariskle Beigy framsavoriosidupk sibgtantially from
conbi ni ng the nmurine CgRs_with the human framework will be to

i ntroduci Mg GRS BFRYIESLOPRER Fefered tpisan acaeptenimmunagibslnhard ni t y.
Ther ef ore, honol o ,éi . e, percent sequence identity) between the 20
humani zed camp!‘%be&\% Apiprisinedesigns (CGlke webstansisly flem imosse immutngtbpulin

vari a%e r;%?%y?’& framéwork of preferably at |east about 65% nore
pref erabl Y At 634t 28BBRmmosioppin). Fhesopsiant segion(y). iipreseat maytsdnotbe
85% and Y&t oc 1046 r ef e{)abl . about 959% or about 99% i s suggest ed.
The heavy and 1T ght CBhal HFLITERREIgUdRon framewor k resi dues may be

derived 25 from 1t}lclac].lszﬁrnefor di fkf er ent gruman ant i body_ sequences.
However, heavy chal A and FrGKPI< SREPereD FoBATS SRmer Folbetycen savesasthai n

possi bi | 1 15 B P R e T AL BB B oot el A ARABRECDRhe
o TR T 05 I P B P i O
ant oo SandBoi 0L 081 S20R e AR KBRS RL s BELL
sel ected gy, §HQ§$)-",tc951i.,qUExp. Med. 17: 217, 1992). The more homologous a human
antibody is to the original murine antibody, the Jess likely combining the murine CDRs
with the human framework will be to introducing distortions into the CDRs that could
reduce affinity. Therefore, homology (i.e, percent sequence identity) between the
20  humanized antibody variable region framework and the donor antibody variable region
framework of preferably at least about 65%, more preferably at least about 75%, still more
preferably at least about 85%, and yet more preferably about 95% or about 99% is
suggested.
The heavy and light chain variable region framework residues may be derived
25 from the same or different human antibody sequences. However, heavy chain and light
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based on their possible influence on CDR conformation and/ or binding
to antigen. Analysis of such possible influences may be acconpli shed

by nodel i jnation of the characteristics of the ] i at
parti cul apﬂpozga |0°Jral§, or enpirical observation of the ef g?:%%g(%@f‘gﬁs

substitution or nutagenesis of particular am no acids. 10For exanpl e,
when an amno acid differs between a nurine variable region framework
resi due and a sel ected human vari abl e regi on franework residue, the
human franmework am no acid may be substituted by the equival ent
framewor k efimfamewdrkf sequenchechstisoanid daatyhu@nntibodybrei 6L bsYbility
expected that the amno acid: (1) contacts antigen directly, 15(2) iS
adj acent _t of iac@mRtib#gl imassamblyefsiegm@nhains OThé Blmet Re1Bsds 8equah&lasishbe
with a CORregion (e.g., is within about 4-6 A of a CDR region).

Qt her candihdatmendasrof satostliytattiming Auan beHbodka B9 Ity RES/RNOs Q&Eﬁ@ﬂ&es of
framewor k am no acids that are unusual for a human i nmunogl obul'i n at

that posi t4everal Mireameamibodies 20g.aWQI92/MBE53DBIcEHRE D b Rfer¥hdel) EBItHR amino
acids fromthe equival ent position of the donor antibody or fromthe

equi valsentagisdram trchunfannarieblsy pdiceiraiowBik resiBBsNaQ) NAHCRS fod istitution
vari abl e regi on frameworks of humani zed i nmunogl obul i ns may show, for
exanpl e, dasteesteiypobslabifucabooi CBROBEAHRAGE ahderbihdig (B ten.
preferably at | east about 90% sequence identity, still nore

pr ef er abl yAsalydisefsuclapowsiblObfuengy angdeiabeihplisiied By tho@¥@il, eX¥hination of
2007/ 070538PCT/ US2006/ 047445 nore preferably at | east about 99%

sequence itieehdracyeristios af the amnin/auidsadp berticalgi RRatidme BN ri&e JUERERI0ATof
consensus of such sequences. The present invention also relates to
bi speci fi ¢hoeifesisafrobitimtidn enmitbgatiesis of paticilav@nino acidgne bi nding site
that specifically binds to a protein (e.g., M) and a second bi ndi ng
site !05that sp®tetdmpie) whdn andsnino aeid sifontetmeh yourins vhiife gidC
anti bodi es, one heavy and light chain pair is usually from for
exanmpl e, ATTINOK rRsidug andpisbledyd hmuan wreiablene giop dfamefoPRresidue, the human
framework amino acid may be substituted by the equivalent framework amino acid from
the mouse antibody whex} it is reasonably expected that the amino acid:
(1) contacts antigen directly,
15 (2) is adjacent to a CDR region in the sequence, or
(3) otherwise interacts with a CDR region (e.g., is within about 4-6 A of a CDR
region).
Other candidates for substitution are, for exarmple, acceptor human framework
amino acids that are unusual for a human immunogilobulin at that position. These amnino
20  acids may be substituted with amino acids from the equivalent position of the donor
antibody or from the equivalent positions of more typical human immunoglobulins, The
variable region frameworks of humanized immunoglobulins may show, for example, at

least preferably about 85% sequence identity, more preferably at least about 90%

sequence identity, still more preferably at least about 95% sequence identity, and even
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an anti body rai sed agai nst another epitope. This results in

mul ti-functional valency, that is, an ability to bind at |east two

di fferent wpizvomessssi nul t aneously. Bi ndi ng Assays 10Anyecuseh:olsoemans
to describe the strength of binding (or affinity) between an anti body
or antibody fragnment of the invention and an antigen of the invention
(MN protein) can be used. For exanple, the dissociation constant, Kd
(ICd = k2/ k1 = [anti body][antigen) / [antibody-antigen conplex)) can

be determ by.standard kinetjc analyses that are known in the art.
It will be&§§ep?%%f%b?%aﬁsvf f‘%‘éé%wwf‘dﬁcﬁ ideptityk ol 4 hyrpar yasiabls ragiont hat

t he di ssoc'_rgrtgi on.constant indicates the strength of binding between

an anti body > BRECHFCANTCH BhCqNIcHSES AESIGh spiRResssy it is to separate the
conplex. If a high concentration of antibody and antigen are required
to formthe co%&&?W‘ﬁ@@??%?%‘%‘esﬁPlSﬁqu's'}c@!fbif}imdbmﬁg apgbddies, that have

resulting in.,a higher Kd. It follows that the smaller the Kd (as
expr essed % bé%‘ﬂE«’g F‘l‘?er bl preifinalbysbings g a pretely (eqr, M hambéa sscppd bhding site

stronger ttget bi ngi%&HZ Affinity can be assessed and/or neasured by a
variety of Knowri™t PYUIE 2 s5eRYdi eighyo dB Sispecifi¢ prtibodiengoneftenviexaiiigle,
enzyme-|i (ncéed i mrunoseﬁ)e%i fic assay (ELISA), Binolecular Interaction
Anal ysis (BFRPYIES gsuallxtm, forcxagiple. ap /AN ibapding antihedy archiéemother pair from
63: 2338- 2%%%“%9 1. Séabo, etﬁtﬁl ., .CQum Qpin. Struct. Biol. 5:699-705,
1995, each i RE YOS 484 BT 8pofheReritepe  Bhis egsultgimgnulti-funciional valency, that
fl uoresce -activated cell sortjng (FACS) for quantification of

ant i body Eﬁ%&%ﬁﬁ“’(%@&f‘ Fglle?sﬁé‘i"o é‘&f{ﬁr@é@mes sivliageqasivechnol ogy f or

WO 2007/ OQ§§8PCA \&1882006/ 047445 anal yzi ng bi ospecific interactions in
real tine; beling any of the interactants (e.g.,

Bl Acorgni). BI re ks based on determ ning changes in the optical
phenor}gnon sur ?‘%’&eﬂsﬁﬁzg}%ﬁ ttoéjgf)‘ﬁg’ﬁé]ée YEspeh of Hindieg (or pffinityd hetwicomen

bet ween bial.ogi cal I | es, such.as, an antibody of the invention
and an I\/NIm(|gt!rﬂ%lgi iog 230 ?Jgf#l.gnﬁé'f 8#"@%%"?“?%‘? 44 Pentigen of e myspdon (MN

2006/ 022915 Jh0e 5 skobor FabEI0BeReciaseeions Kesks zauerioe1031,

2008 0L o0 ARS8 gL S0 S g S

AL R e T

Bbout 10- o RESRloSHEH et Salln S BruriEhaf of beedeeVouam srobody ana

20,1913, el e SEL L 80U Y 0O S B RS

be used tfnibBHYhALREeh Bl RLG A BFALSH c()ﬁrpga'x’, thw}rerfiétg A mlijtgzio? Bindi ng
is Jow, resulting in a higher Kg. It follows that the smaller the K4 (as expressed in
concentration units, e.g. molar or nanomolar), the stronger the binding,

20 Affinity can be assessed and/or measured by a variety of known techniques and
immunoassays, including, for example, enzyme-linked immunospecific assay (ELISA),
Bimolecular Interaction Analysis (BIA) (e.g., Sjolander and Urbaniczky, Anal. Chem.
63:2338-2345, 1991; Szabo, et al., Curr. Opin. Struct. Biol. 5:699-705, 1995, each
incorporated herein by reference), and fluorescence-activated cell sorting (FACS) for

25 quantification of antibody binding to cells that express MN. BIA is a technology for
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15The anti bodi es and fragments of the invention may be assayed for

i mmunospecific binding (or binding that is "specifically
im"runoreac\t!l,b\égo.ﬁm%ch is herein defined) by any suitakl§BllR% s
known in the art. says involving an anti body and an antigen are
known as "i nmunoassays,” which can be enpl oyed in the present
invention to characterize both the anti bodies and the antigens of the
i nvention. The i nmunoassays whi ch can be used 20 include but are not
limted to conpetitive and non-conpetitive assay systens using

t echni quesiiglichediospesifie inietarions, in readi Hoicr withou bR SRSy ofithd Sherh@hzy e
l'i nked irnmunosor bent assay), "sandw ch" imunoassays,

i mrunopr ecEdi-tRACeIe as BlAsoreis basedioni determining cinmgestf lthedé ftichiSpiRRomenon
precipitin reactions, inmnunodiffusion assays, agglutination assays,
conpl ementSiasaplpgRomEssenace (SPR) A reatitionatadtiona5a &y biblogRaES6RBLes,

I munoassays, 25 protein A immunoassays, to name but a few. Such
assays ar &"flba% phantindywsiie inreaioniand a1 QOFLA A0GRHPEALISR0 Gl MAASS
the art (see, e.g., Ausubel et al., eds, 1994, Current Protocols in
Mol ecuiPar HAGPBgFchnolsiey can-bg Birthewiduey i&USD Pablished ApphemiokQuds: Whi ch
is incorporated by reference herein in its entirety) and can be

per f or med 20PP/RBAT13nNNS/ABAB00, REOE/A040G0, TDOSO0TAT 15, LOTBIMBS FRYS ar e
described briefly bel ow (but are not intended by way of limtation).
51 nmunopr 8PP kt238mangr 280563 P80 e crehaif Iwhichomp irice frokatsd Reeid i it chkivdids
of cells in a lysis buffer such as RIPA buffer (1% NP-40 or Triton
X-100, 19¥&&fFRtHeoxychol ate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodi um
phosphate at pH 7.2, 1% Trasylol) supplenented with protein

phosphat ase an &“8?0‘113%?%6@? bindiisiztaptibodyefrapmenEiiAhe RIVERtionaR&pEdfibally
sodi um va %gat e), adding the antibody of interest to the cell lysate,
i ncubdli ngl JP BRrYUEN| (- N} prosidea(dsiagtion sigdalhon esympte, pheleradiidiast
protein A and/ofr protein G sepharose beads to the cell |ysate,

i ncubat i nPYPIgldtigheRmprs Rrelsrablt deast abbGt 1Qwil highet, had kitha®ra n
lysis buffe}; aqu resuspendi ntg the beads in SDS/sanple buffer. The

abi lity oftHeP 4atiEndahow2oralddishar thay 4 dnteatiop signilpiroeitied for pater pritdiag
antigen can be gssessed by, e.g., western blot analysis. One of skill
inthe art %‘ﬂﬁ“—%%@n KAotrechgmigsl essaws Ao sudhethssy amibbdies niaip &t usahobe
nodi fied 15t0 increase the binding of the antibody to an antigen and

decrease The BaCtkyt BUIPPEY©e-pMEDdrampelngonhe cel | |ysate with
sephajpse beadf%l. For further discussion regarding
i nunuropr eci pi t at 1o D‘EJIF%HA;%?%“@%‘# 8¢ ventigrsmpie be assaydd for mutayndspeeific
Cur r ent pﬂ%} col s.i N@' cyl ar .Biology, Vol. 1, John Wley & Sons,
Inc., New YoOr ﬁ?oétso ITB[.‘% .agl,s Wrfedieally upRegpisastived v riel i herdhy defidied) bpesy
suitable method known in the art, Assays involving an antibody and an antigen are known
as “immunoassays,” which can be employed in the present invention to characterize both
the antibodies and the antigens of the invention. The immunoassays which can be used
20 include but are not limited to competitive and non-competitive assay systems using
techniques such as western blots, radioimmunoassays, ELISA (enzyme linked
immunosorbent assay), "sandwich” immunoassays, immunoprecipitation assays, precipitin
reactions, gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays,
complement-fixation assays, immunoradiometric assays, flnorescent immunoassays,

25  protein A immunoassays, to name but a few. Such assays are routine and well known in
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20Western bl ot analysis generally conprises preparing protein

sanpl es, el ectrophoresis of the protein sanples in a polyacrylam de
gel (e.q.,w8%a%s38S- PACE dependi ng on the nol ecul ar vweitgRbolsidpe
antigen), transferring the protein sanple fromthe polyacryl am de gel
to a nmenbrane such as nitrocellul ose, PVDF or nylon, blocking the
menbrane in bl ocking solution (e.g., PBS with 3% BSA or non-fat

m | k), washing the 25 nenbrane in washing buffer (e.g., PBS-Tween

20), blocking the nenbrane with primary WO

20071070538PEt (1582086 A0ELE ahnedd) d984, Cuirentiirbidsoldyn dol¢amaz Baalbky, Vol. 1,
diluted in blocking buffer, washing the menbrane in washing buffer;

bl ocki ng tieln Yéikayr & Senyilot. Newdtoshduhigh Brin¢drperptefihyireferanee berinzestst he
primary antibody, e.g., an anti-human antibody) conjugated to an
enzymat i ¢ sstipsyyandeag be gerforimmdswithagt siduyserporimiensatioor Exekgldry énmunoassays
phosphat ase) or radioactive nolecule (e.g., 32P or -51250 diluted in
bl ocki ng Rs¢ fieseribagbiarteflygbeldve (brs ater rat éntemieddy wayudflienitationyl det ecti ng
the presence of the antigen. One of skill in the art would be

know edgeabl e dsmunoptesiniariamprotocslst gratralip nopriseoigsihg e popwationcofoatiein a
the signal detected and to reduce the background noise. For further

di scussi odysiebefiferisnel R IPey Puffirdl %N H0 oo Msite¥;108, I sedisubisboxpthoddte,,
eds, 1994, Current Protocols in Ml ecular Biology, Vol. 1, John WIley
& 10Sons, 4 e SDS\ewWswIakaGlt 0.00 M sadiumiphosphate at pHchdi%a Tedylobrseppleimgnted
reference. ELISAs typically conprise preparing antigen, coating the
wel | of a vgH pietdin phaspathseandfor praseast ithibitoss Grg.i GRTA, BMEFh gprotien, sodium
anti body of interest conjugated to a detectable conpound such as an
enzynat i ¢ vapaseteerddingdhe antihady oF intetesthio gerasRilyiates insnbatinigabr mperiod of time
phosphatase) to the well and incubating for a period of tine, and

det ect!Png &-Be ! Frivuen b4 adding prajeiniAyaml/on protein @ Asphatase hradsho the asil

i nterest does not  have to be conjugated to a detectable conmpound;

i nst ead, aYéiebrubativgifpodiput smhedl of sy Al £'6s washdngitke ibbardiyin dysis buffer and
interest) conjugated to a_detectable conpound may be added to the

wel | . Fur fRurpenfifgibeoeads indRf sagricHuiige | Thegbilitytof sheantibgéyiof intesest to
anti body nmy be coated to the well. In this case, a second anti body
conj ugat e NOPIRGPEAE ANAEIR AT BB SRR e BEscaed &Y -8 WestPmdgletnaalysis.

One of skill in the art would be knowledgeable as to the parameters that can be modified

15 to increase the binding of the antibody to an antigen and decrease the background (e.g.,
pre~clearing the cell lysate with sepharose beads). For further discussion regarding
immunoprecipitation protocols see, e.g., Ausubel et al., eds, 1994, Current Protocols in
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1, which is
incorporated herein by reference.

20 Western blot analysis generally comprises preparing protein samples,
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8% 20% SDS-PAGE
depending on the molecular weight of the antigen), transferring the protein sample from
the polyacrylamide gel to a membrane such as nitrocellulose, PYDF or nylon, blocking the
membrane in blocking solution (e.g., PBS with 3% BSA or non-fat milk), washing the

25  membrane in washing buffer (e.g., PBS-Tween 20), blocking the membrane with primary

34



20addi ti on of the antigen of interest to the coafed well. One of

skill in the art would be know edgeable as to the paraneters that can
be nodifi i ase the signal detected as well as @ihar

vari ati ongag?ggﬁ% known in the art. For further discussi 3?106/047445
regardi ng ELI SAs see, e.g., Ausubel et al., eds, 1994, Current
Protocols in Mol ecular Biology, Vol. 1, John Wley & Sons, Inc., New
York at 11.2.1, which is incorporated herein by 25reference. WO
2007/ 070538PCT/ US2006/ 047445 I n one aspect, the present

i nventi on awibody Bke antivodp ef irnéred) filveeceintbl eukindiadied swirhitignge Mindbkaidiing
characteristics identified by screening the MrphoSys HuCAL GOLD Fab
library. |washirg tadfeedtioaking the menvtamtei with a kdv@naary aativaiydtwheRy feOthe
three CDRs of the VH region of a human anti body were identified (SEQ
| D NOS: 57pr8Bary Englondy, )., ah pnfh-hamat hetibodppadii it 18 fan ehgyrhaicanbittie
the am no acid sequences of three-CDRs of the VL region of a human M\
anti body werge hotseradishiperbx{GEQot NS ph8Ephhikds) drirgdibgtidy moldtald e Qs 8 or
invention also relates to conbinations of CDRs, franmeworks, and VH VL
pai 1 s. SEx am) dibitaf indlodkimgoindifanatashing the MmeibeR ih Wabh Beife, shd(@EAtihPthe
NOS: 113-132 for the encoding nucl eoti de sequences) and in Figure 4

) SEQ | D NQ@8est8& df3Re Amtigeh hOnpofxkdll in the as eGuenBER)owldddebinedi astht hat
have MN binding are also shown in Figure 4. Details of the screening
process arparaesos iiaedan e mbdified anplceascs eignblatbtdresdeind to E3dhed the

sel ection nethods for highly active specific antibodies or antibody

f r agment s baekerbendarvides Fonidthbydisdussien sdghddigpiwedlernotgibtosdielsdesed., t 0
identify human MN anti bodi es. Anti bodi es and/ or anti gen bi ndi ng

anti body féusybad st al.,@fls,t 1984, Guresnt Ponocsdy/inaVslectler Binagyi Vobd, fonanwasy &
cell that expresses the antibodies, including host cells that have
been t'iPanstoestlael. Mew X akat bd8y - whichd ingorermpteidrign bg aefsientst S. The
host cells nmay be cultured under conditions whereby the antibodies
are expressed. BRIPAS bypicallycopdseprepaihzamtigen, icgatingothe diel gf 96 iviaidy
fragments may be separated from other cellular conponents that may
associ at e ™iFioHter platewith feinsigen, mdting theednitibody ohinssest eodjagmedioct ditetsable
car bohydrates, or lipids 20 using nethods well known in the art. Such
met hods i fempernd sygh anfenrymalic substratet(e 2., bouseradish|pesixidase or alkaline

chr omat ogr aphy, amoni um sul fate fractionation, ion exchange

chr omat ogPApRatasp £q thetwelbanddnetberafonp pednd op tiwp samaltdeteetiggthe presence of
el ectrophoresis. Purity of the preparations may be assessed by any
means knoWif FoHEEh drdlDAs teganibodpef injpstsy degsyioa havede bgebnjugated to a

el ect rophgr esis. A.preparation of purified antibodies may contain
etectable compournid; instead, a second antibody (which recognizes the antibody of

interest) conjugated to a detectable compound may be added to the well. Further, instead
of coating the well with the antigen, the antibody may be coated to the well. In this case, a
second antibody conjugated to a detectable compound may be added following the

20 addition of the antigen of interest to the coated well. One of skill in the art would be
knowledgeable as to the parameters that can be modified to increase the signal detected as
well as other variations of ELISAS known in the art. For further discussion regarding
ELISAs see, e.g., Ausubel et al., eds, 1994, Current Protocols in Molecular Biology, Vol.
1, John Wiley & Sons, Inc., New York at 11.2.1, which is incorporated herein by

25 reference.
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WO 2007/ 070538PCT/ US2006/ 047445 nore than one type”of anti body

(e.g., antibodies with the MN binding and neutrali zing

character i\?’bizﬁ(ﬁ)m 3 Al ternatively, antibodies may Jﬁ%ﬂ%ﬁb‘é}dfﬁgs
usi ng chen ca ne%ﬁods to synthesize its am no acid sequencé or
portions of the antibody sequence (e.g. CDR sequences), such 5as by
di rect peptide. synthesis using solid-phase techniques (e.g.;
Merrifield, J. Am Chem Soc. 85:2149-2154, 1963; Roberge, et al.,

Sci ence 269: 202- 204, 1995, each of which are incorporated herein by
ref erence). Proleire spathbs pesem ynveati@esfiosdiacth pishhg offaftsént antibodies
techni ques or by automation. Automated synthesis may be achi eved, for
exanpl e, ubavigg MpbinathgBhasyetisis iddiifePbp tideniny tHedsiphesy( IReCKL GOLD
Elnmer). Optionally, fragnents of 10 anti bodi es may be separately

synt hesi z eBatalilstaxyo rthione dspesi sTghe wsihtingl thRilifs acill @edqieAEH4GE tiee CDRs of the
full-1ength nol ecul e. Once an anti body or fragnment in

accor danceVHi fepioh o€ aibnuan tihtiodysvédred @izhiifite@ Y 1D NGE: FokRs: P‘?ur@%)@@' e,
by any of the nethods herein described, for exanple, including by

t radi t i onainother bodis dinfenaof thb dreben() dhiCinias abid- s8queabls & thicB DR ZFhOVL
met hods), 15 nonocl onal production, or by reconbi nant DNA neans, it
may be prefegioalife Humaa MNyntibibdy wedk hesntiSte SEQ 9D NG :384- €17; Fernadgl, Ohe
purify and/or nodify the anti body. For exanple, it nay be desirable

t o prepar eprasent imyemtivar Aactel s takbinbdEyods' oI GITERE, fRAMVD R, BRAVEL/ AL pairs.
purified, high-titer conposition of the identified, desirable

ant i body OExamplésstsutineombinerivorsescihowntiy Fifuré BeSEQEDtNOB e 32187 fopehy

or fragment thereof. The present invention contenplates any 20 known
and sui t absingodipg hudsotiderseqiaces) ed ifigge 4SEJ I0 NDS 183-25S5MRY tHedrétbR
anti bodi es of the present invention and it is expected the any person
of or dinarsgqudriced). iMmtibbdiesthnt hayeWiNdbindifgeade plsernhown ipBigued ASDWild of the
have the requisite | evel of technical know how and resources, e.g.

t echni cal seeesnigPraness aredescsibed int the agoopipd deshribatyhefreint Melier selection
characterization, purification and/or assaying of the antibodi es of

t he i nventhethodd fohbighlnastive spexiferantibodiet oromtibodyiragments may be envisioned by
2007/ 070538PCT/ US2006/ 047445 I n particul ar aspects, the antibodies
and/ or anttheselied iy therarisandfusedte identiphbwan dAN ahgbadéesover ed and
purified fromreconbinant cell cultures by well-known nethods

i ncl udi ng, but 4wtbodiegppd/ar ansigep bidinigantbedy frhgmetts ofithe dumentivrunmy also be
sul fate or ethanol precipitation, acid extraction, anion or cation
excharlde PHFGRA{BEY 2yHell thid sapissica thewantbediss, innlwhing bogt agllsthat have been
hydr ophobi ¢ interacti on chromat ography, affinity chromatography,

hydr oxyl apRisieeed Widratibobapncpdingexpessionrassirostat he hestpellsHhghbe cultured
per formance |iquid chromatography ("HPLC') can al so be enpl oyed for
puri fi cat MBAC %@@PO@% yherepyne; 9@&%9 igs e exrepedt Budfied antibodies and/onpntigen
or Curren _ﬁ?otocglgﬁin Protein_Science, John Wley & Sons, NY, NY.,
(1997 200Pjnding Ftibody frggmpats may be sgpargied fom gshergglislap ppmperiepts that may

i ncorporated . . e . .
associate with the antibodies in the cell, such as certain proteins, carbohydrates, or lipids

20  using methods well known in the art. Such methods include, but are not limited to, size
exclusion chromatography, ammonium sulfate fractionation, ion exchan ge
chromatography, affinity chromatography, and preparative gel electrophoresis. Purity of
the preparations may be assessed by any means known in the art, such as SDS-

polyacrylamide gel electrophoresis. A preparation of purified antibodies may contain
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10 herein by reference. The term "isolating" in the context of
anti bodies refers to any process known in the art for purifying
ant i bodi eswoldeidness f or purifying anti bodies are wel |l kroves200s0uties
art and the present invention contenplates any suitable nethod that
woul d be known to the skilled person and which would not require
undue experinentation. For exanple, 15 chromatographi c nethods, such
as, for exanple, immno-affinity chromatography (inmmobilized |Iigand
to bind and tr anti body of interest), affinity chronmatography,
protein pr glgfﬂp&g‘éf’f’%w,l’e Pé’i‘f“&?éﬁé&%ea‘&@é%%@r%w bindinenst obutcalizing
interacti or}gghr omat Qgr aphy, si ze-excl usi on chromat ography, as well as
el ect r ophof BEEMSEEH be found described in the technical literature,
for exanple, in E‘/bt hods i n Enzynol ogy, Volunme 20182, Guide to Protein
Purification, EQYerngtv épglb?ﬂ‘esl\ﬂmlsgmﬁ’?uﬁéa‘@@ﬁicéewfééBl,ethloéi toR¢inthesing
1990, which is. incorporated herein by reference. Thus, suitable
materi al s FoP B8 AR SRARECS QLPPIHoRS 9fi thatntibady segyencesgeh CRR sequences), such
chromat,ographi ¢ steps,, are known to those skilled in the art. Such
met hodg araéq’é’&ﬁfe&bﬁ’fg’“@a Synthesisrysang sobd- Phpsedespnisues frog-aMeniiindd.ds Am. Chem.
anti gens Oéa agé f{?agg%nt t hereof that are in accordance with the
i nvent i on ‘B 8Lt Bl 286k Roberee, spal pBrienre 268:29PCB2 RS, €4 48 Shich are
Certain enbodi nents may require the purification or isolation of
expr essed PrEP %IP??Q%BF‘M%W fag?fﬂi“?é- Brotgip syntssissmey by perforined msiag mowtial
cell or a %) rtion thereof. Conventional E*)tgrocedures for isolating

Hets

reconbi na FBERPHYY PHERAHOM R FIgFRed shabesicmry be aehievashfasepinaplecising
t he present i.nﬁ%nti on. ﬁg?ﬁt{ met hods include, for exagﬁt‘e, i sol ation
5of the prUPacH BirsYriey Feptidg Fynthesizer Rereip iBlman. Sptioaaly faghenaof
cell |1 of. fromcell cylture pedium followed by salting-out,
and oﬁg ogkﬁ%?déesclﬁ?%f%’@ﬁa §yathesired @%ﬂﬂﬁp?@“%ﬁ%égﬁ.ﬁlcﬂdﬁetg@@ﬁange

chr omat ogr i excl usi an chr omat ogr aphy steps, high perfornmance
l'i qui d ch:pg(prrat%éi?‘é%%?gm%ﬁf'ﬁe‘and affinity chromatography may be used

to isolate the mbi nant protein or fragnent. Guidance in the
procedures for df%%(rg% o 0%51?9 (PETSRY ‘Bﬁc‘(%&a%ﬁé“F@&H?J“}"ﬁ“@‘{’fblsﬂ@@ﬁﬁp‘éat

literatur ingluding, fqr exanpl e ods in Epzynol ogy, Vol une
182, Qui dgb'iajo&gr%? sty 2 ,e‘ggés. eﬁ?‘“ﬂﬁ%ﬁ"&’&%v, foxpXagipig Ancluding by

f‘g?g ? (rann g o B’é(%?iﬁnal Jmetgcgdstolf gnnﬁbo]d?rgpgbduvgglog e. éséngllaa{l ?r%d \mli zr}a(t:igrri rr)n%ih%tdg)? by

15  monoclonal production, or by recombinant DNA means, it may be preferable to carry out
further steps to characterize and/or purify and/or modify the antibody. For example, it
may be desjrable to prepare an immunoreactive antibody fragment or to prepare a purified,
high-titer composition of the identified, desirable antibody or to test the immunoreactivity
of the identified antibody or fragment thereof., The present invention contemnplates any

20 known and suitable methods for characterizing, purifying, or assaying the antibodies of the
present invention and it is expected the any person of ordinary skill in the art to which the
invention pertains will have the requisite level of technical know-how and resources, e.g.
technical manuals or treatises, to accomplish any further characterization, purification

and/or assaying of the antibodies of the invention without undue experimentation.
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Chemi cal | y-synt hesi zed nol ecul es may be substarntially purified by
preparative high performance |iquid chromatography (see, e.g.,

Cr ei ght on, Rr. LNs. Structures and |s Molecular Pringj

Freeman an‘ggég&fﬁhﬁg%v York, N. Y., 1983, incorporated he?ec?ﬁg/ﬂ\%lnﬂs
reference). The conposition of a synthetic pol ypeptide nay be
confirmed by am no acid anal ysis or sequencing (e.g., using Edman
degradation). Polvnudeotides |n another aspect, the present
invention relates to pol ynucl eotides encoding the 20 anti bodi es
(e.g., antibodilspadigaiangspeiy) the mntifvalicrkiige antbodeiffgmantsio 4@dYinvention can
fragnents of the invention. These pol ynucl eoti des may be used, for
exanpl e, ths rpewvetedeind parified from wforibiramntil boldiresb§ el kR6wA pRLddS OF
di agnostic use or the produce sanples of antibodies or fragments for
use in i nuincludiogdsmpet lixhittde, prowdnAi mamification, ammoninm PO B BRI des
that may be used to encode, for exanple, each of three CDRs 25within
ant i body \eaigitptionsacit extcketion,iahiod obyatBin@xtBulieOGhronal@araphy, phosphocellulose
Pol ynucl eoti des that WD 2007/ 070538PCT/ US2006/ 047445 may be used to
encode$ f chrasnatogrbphy, badiopdbit mteactiohiehroshdtbgrapla)) bifRg\chMmdiSerhoms
are described by SEQ ID NOS: 30-56. Pol ynucl eoti des that encode, for
exanpl e, dydigiapatite aboninegraphyrad ldctihichehsitbpryisy. dibich pbEainRise Qhuid
anti bodi es are described by SEQ ID NOS: 113-132 (Figure 3).

5Pol ynuc| ebtomiéegrafhyt (IHPPCAs@ntalsoreeniployedaypalsaibe $&okal, ebifgam
host cells, free of other cellular conponents such as nenbrane
conponent §ursniokretags!s indwimunplogs, c Cunredi Pgtdcolsdn Prtsia\@eicdte, Johi iy &
method in the art. Pol ynucl eotides nay be isolated using standard
nucl ei ¢ a&pes, pU.iN.Xe.dd PEM20ME g qllespters i, 4160 B %907 &ath @atirety iaBorporated
anmplification technique such as the polynerase chain reaction (PCR),
or by ®¥si Reelrbyagfesereei ¢ 10synt hesi zer. Methods for isolating

pol ynucl eotides are routine and are known in the art. Any such

t echni que for &bt timi ieplatingd firyvhe chwoxt dfantibyditserefesed dng peditad known in the
i sol ated pol ynuc| eoti des encodi ng anti bodi es of the invention. For
exanpl e, f@&HUEYing apihaginss Matbiods fobpuifiayg abtbediechrt eellknbwhdn the art
pol ynucl eot j des whi ch encode anti bodi es. Antibody-encodi ng cDNA

nol ecul es?ifeile BEesertdevention cantempiares anp buicableameth5d Hiaovoygld Hedalonindd it
using nNMRNA as. a tenplate. Thereafter, cDNA nol ecul es may be

repl i cat ed R RegSARARd Wiigh WePlg|nogsearise hnduprxpetimentatiom Fdrexampleand

di scl gsed in manual s such as Sanbrook, et al., (Mlecular Coning: A
Labor &t or PrRmAGEIaphicsaebods. sufhiasdar exeanple. Spmiung-ainitochrombogepby y
Press; Col.d S%ri ng Harpor, N Y.; 1989, Vol. 1-3, incorporated herein
by ref er WEBPPZRA Ligand tojting ashirapsethpdiel intemsh, affinpbyRhrommjogsephys ed

protein precipitation, ion exchange chromatography, hydrophobic interaction
chromatography, size-exclusion chromatography, as well as electrophoresis, can be found
described in the technical literature, for exarmple, in Methods in Enzymology, Volume

20 182, Guide to Protein Purification, Eds. J. Abelson, M. Simon, Academic Press, 1%
Edition, 1990, which is incorporated herein by reference. Thus, suitable materials for
performing such purification steps, such as chromatographic steps, are known to those
skilled in the art. Such methods are suitable for purification of any of the antibodies,
antigens or any fragments thereof that are in accordance with the invention as described

25  hersin.
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20t o obtain additional copies of the pol ynucl eotides.
Alternatively, synthetic chem stry techni ques may be used to
synt hesi zewpQbymredsgot i des encodi ng anti bodi es of the ippyarki@R47adhe
degeneracy of the genetic code allows alternate nucl eoti de sequences
to be synthesized that will encode an antibody having, for exanple,
one of the VH CDRl1l, VH CDR2, VH CDR3, VL-CDR1l, VL- WD
2007/ 070538PCT/ US2006/ 047445 CDR2, VL-CDR3, conplete VH or conplete
"IL amno acid ée yences (e.qg., SEQ ID NOS:. 57-112 and 133-152).
To express a po ‘ffﬂ%‘&F f"ihﬂ’é“g%d?‘ﬂ\‘@feéhe avifiesey or tsplatige lof pxprkssed | de
may be inserted intg an expression vector that contains the necessary
el enents fEPERE APARRASS G iTagments hrgeaf froms p hostenll of 2 phwion thrseated
codi ng sequence. thods that are well known to those skilled in the
art may be-UEERuens prcedureRior selsting scombinant proteinsdimm imansfgrsmirshomls
encodi ng anti bodi es and appropriate transcriptional and translational
control el BHEMEPRed DY thpPrsds invariind Such methqds inadedss firiemampleDisdlation
t echni ues,. s nt hetic_techniques, and in vivo genetic reconbination.
Such tgchrﬁd ol OrfERERG IR Intersst Iaxinitial extrdchios et esbkpellets ot Groal cell
(1989) and in Ausybel, et al., (Current Protocols in Mlecular
Bi ol ogy JSHHURTTR ehawed R splipgRut. Apdrone orgnge chpsatssaptiyeterser ei n
by referencei% . A varjety of expression vector/host systens nmay
be utilizdBIPYng aaHesPs iomfichans? ehiomatasranhy esizeersdisionrheomitb ppls steps,
These i ncl,ude ut are not limted to, mcroorgani sns, such as
bacteria t¥ Sl shseatoreahy (BRI, pnd pifmiis chisimatedraphyomay be
cosm d DNA \%Btex ression vectors; yeast transformed with yeast
expressi ol SR BHE the feprpbipit prefpia s feemeple Guidenss iththgipresdures for
expr eﬁgi on_vect or cul qvi rus%; pl ant cell|l systens

0

. e.g.,.b _pla | S
t r ansf or n\gf]m%"tpﬁn\‘%'fzét{?é‘ @ ﬁPngﬁ thedgshgical figragure, ingliding, fanexampleai ¢
virus, CaMy. tpbagco nmosai \{i rus,. TW); or bacterial expression
vectors (& Grods# B?Y'B?lg%;\? g dR3-A2yide oy PratsimBerificatipn.didst b ribelspoMe
I e e e T S
carry out. ¢ angaeRRE S R PR greY s roS GG R
strength ificity. endi ng on the vecior system and host
utilized, ﬁ%ﬂygﬁg%%,rcg %‘ﬁx’gﬁ%‘bﬁ‘%g‘?ﬁ‘a/nj@ﬁ Fﬁ_t’ifgﬁ‘g&m’ Proieiny: Stngiyres and
el emefy s, __.._Mlﬂm pRHci Peg,swé #}egal\ﬁgn grpcp Cé).?g%\%l }Pcl)rﬁ, N.Y., 1983, incorporated herein

by reference). The composition of a synthetic pelypeptide may be confirmed by amino

acid analysis or sequencing (e.g., using Edman degradation).
Polynucleotides
In another aspect, the present invention relates to polynucleotides encoding the
20  antibodies (e.g., antibodies against MN) or the antigen binding antibody fragments of the
invention. These polynucleotides may be u'sed, for example, to produce quantities of the
antibodies for therapentic or diagnostic use or the produce samples of antibodies or
fragments for use in immunoassays of the invention.
Polynucleotides that may be used to encode, for example, each of three CDRs
25 within antibody VH regions are described by SEQ ID NOS: 1-29, Polynuicleotides that

39



25 pronoters, may be used. For exanple, when cloning i'n bacterial
systens, inducible WD 2007/070538PCT/ US2006/ 047445 pronoters such as
the hybri ter of the BLUESCRI PT phagem d (St

LaJdol | a, %P?Péf(ﬁé:’gggml plasm d (Life Technol ogi es), I{)r t @Ialsfﬁ‘és
can be used. The bacul ovirus polyhedrin pronoter may be used in
insect cells. Pronoters or enhancers derived fromthe genones of

plant cells (e.g., heat shock, RUBI SCO and storage protein -5 genes)
or fromplant viruses (e.g., viral pronoters or |eader sequences) may
be cl oned fraY be usdiddgo eeaides for bxamuEemeatt afthee|ldDRy *itRiitntiPoOTVLES oy Q8N
mammal i an genes or from manmal i an viruses may be used, e.g. a

CWVpr onot efescritfedi by SEQ IR NQSB0YS Pofjineleatidesahaehtode] i eikidple CaniaeB s
mul ti pl e copies of a nucl eotide sequence encodi ng an anti body,

vect ors basedy dmibeddlight cEiY vamyblb tegithe @f whtitddas adP@ysebd FHyESEQ ID NOS:
sel ect abl e marker. 10Accordingly, the present invention also relates
t o reconbi H&a32«®iguae 3).t hat i ncl ude isol ated nucl ei c acid nol ecul es

of the present invention (e.g. the heavy and |ight chain variable

regi ons of SEQ RdyiuCBotiddspf 1B 2)resdnoBivemt®la ifay 186 b [s0lagel b Bdstlcills, free
engi neered with the reconbi nant vectors, and the production and/or

expr essi orpfother hellul@cmmiyionamns swhtak BRgibesncWon{poaens Hréteinb 4raafpidf t he
i nvention. 15The expression constructs can further contain sites for

transcri ptacondingito kay koswn ot exitable ateiton iame art. Pdl peudidonase maPBélisolated
region, a ribosone binding site for translation. The coding portion
of the matusing standesioniclsicack purdadoh eyhiieescanghihasized eang inlihpification
include a translation initiating at the beginning and a term nation
codon (e. dechnigig sudiGaA the phBeraag piahpreaatiial (PAR) ot iyanetk @i adtdigatend of
the nRNA to be translated, with UAA and UAG 20 preferred for

mammallf an spithesidear Mthalsded iolayy pdgimwteotifoyire sgiting aud afedindwadn tikl 50

i nclude at | east one sel ectable marker. Such markers include, but are
not |imi tédytsgch rpehmighé for obtainingrapélgnissledside aayshe used hodbtaixasotatédV! TX) |
di hydrofol ate reductase (DHFR) (see e.g., U S. Patents Nos.

4, 399, 216 Polynsdgotghs enandiisantiBddiesiofNb6 imR@Btiors , Bt @x&iBpte, madicBord #oryaikE,
each of which are incoporated by 25 reference), ampicillin, neomycin
(0418), npebplebavINpE batked to gsolatt pelamicketidynwhieh @seode antibodies.

Antibody-encoding cDNA molecules may be made with standard molecular
15 biology techniques, using mRNA as a template. Thereafter, cDNA molecules may be
replicated using molecular biology techniques known in the art and disclosed in manuals
such as Sambrook, et al., (Molecular Cloning: A Laboratory Manual, (Second Edition,
Cold Spring Harbor Laboratory Press; Cold Spring Harbor, N.Y.; 1989, Vol. 1-3,
incorporated herein by reference). An amplification technigue, such as PCR, may be used
20 to obtain additional copies of the polynucleotides.
Alternatively, synthetic chemistry techniques may be nsed to synthesize
polynucleotides encoding antibodies of the invention. The degeneracy of the genetic code
allows alternate nucleotide sequences to be synthesized that will encode an antibody

having, for example, one of the VH-CDR1, VH-CDR2, VH-CDR3, VL-CDR1, VL~
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WD 2007/ 070538PCT/ US2006/ 047445 (GS) (see e.g., U S. Pat.” Nos.
5,122,464; 5,770, 359; 5,827,739, each of which are incorporated by
refgrgncg)wo%éiwq@s% erial cell markers, such as, tetracﬁ@[&%&(,}agﬂﬁ
anpicillin résistance genes. Appropriate culture nedi uns an
conditions for the above-described host cells are known in the art.
Sui tabl e vectors wll be readily apparent to the skilled 5artisan.
Any suitable known nethod for introducing a DNA of the invention,

e.g. a DNA expression vector containing one or nore antibody-encodi ng
sequences SPREVLHCDRES:ondlSe M2 pr tothyletd WD akindelcld ®atedees (¢ $E@dn
Some known net hods include cal ci um phosphate transfection,

DEAE- dext r ¥@SpédildBend {3Rd8%)ect i on, cationic |ipid-nediated
trartsfection, 10 el ectroporation, transduction, infection or other
known et hods. Buetprestamdmualeotideanoiing dn ahtibdie, ktpolyikeRoa& hily be
Sanbr ook, et al., (Mdlecular Coning: A Laboratory Manual (Second
Edi tion, Cobudte8pmtorg ekpreksion bebarthit@bytails @RsSnectRhd eRfthbMg fdrdhd®@dnscription
N.Y.; 1989) Vol. 1-3, Chapters 14, 16 and 18). Those of

or di narsy sid|tianglatiomef the insarted éoting edgaeabl Ridtibdk Mgt AHREIP KSown to those
expression 15 systens avail able for expression of a nucleic acid
encodi ng tdkéiedrin itpodi mey be ugadrtd comsmthapegiion vedtbs cﬂﬁﬁﬁﬂﬁ% sdgu¥eas i on.
II'lustrative of cell cultures useful for the production of the

ant i bodi esnevdiapantindies fand gpmnpdate traidedplicnae Bid @ihsttRnARIBIRbI @éments.
cells. Mammalian cell systens often will be.in the formof nonol ayers
of cells alhehougihodninriude émvivel bl pan DN Sechiiqhts) 6 BRABHIY tScHhRked Gind in
al so be used. A nunmber of suitable host cell I|ines capable of

expr essi ngiorgeagtic wegmbigytian. eSugpriethaiquss 4va\desdpided, ey eingNedn SBmbRRK, et
art, and include the CHO, CHO S, COs-1 (e.g., ATCC CRL 1650), COs-7
(e.g. ,'0ATEE (E19) 266 in) AusubEC204,, (GhiirG? Pratecads in MEBEuIERBi01dE) JoHa @iley &
(e.g., ATCC CRL 1610) and BSC-1 (e.g., ATCC CRL-26) cell lines, Cos-7
cel I's, CHSca®INeyw Yiedp NGE., d8PF.SncdPBe8Ay&ebtd, refit@dd@).Agl4, 293 cell s,
HeLa cells and the 25 like, which are readily available from for
exanpl e, Aneri dayarpppef qprassive vabiiemt 5ystems MMy be utilized to contain and express
2007/ 070538PCT/ US2006/ 047445 Expression vectors for these cells can

i ncl ude oftIUSRCeERROdE aiiboflish) Shtsadnaduder etsironotdimitedio, stoEEaESNS,
such as, but not limted to an origin of replication; a pronoter
(e.g., |af¥bhys baetery ranafornpadomith mcembinhes beMeripplerpet plasid, or costdiGDNA
Pat. Nos. 5,168, 062; 5, 385, 839%, an HSV tk pronoter, a pgk

( phos phogPRIETSIneYeRioRs Jeast fia | Wighy®siERptessiop vactorso ista cell kysEems
Pat.. No., ? 2686, ,491?; an i munogl obulin pronoter; an enhancer, and/or
pr ocessi nJETHFbVIHR Mirhexpression vegior G tregevims)inlantical syiteras ramkfthmed
splice sites, .pol yadenyl ati on sites_{le.g., an SV40 large T Ag poly A
addi tion %’i’tf’é’} us °ﬁ5r‘én‘§ewi>€%fﬁ+ﬂl Y Firpesaly vissgUaMoB obagrhewsaiel | s

useful fop, b ARHAL LB Rlaluc el € aci ds (e, Ti or pBR. i i
s - pBR322 plasmids), or animal cell
systems,

20 The control elements or regulatory sequences are those non-translated regions of
the vector -- enhancers, promoters, 5 and 3’ untranslated regions -- which interact with
host cellular proteins to carry out transcription and translation. Such elements may vary in

- strength and specificity. Depending on the vector system and host utilized, any number of
suitable transcription and translation elements, including constitutive and inducible

25  promoters, may be used. For example, when cloning in bacterial systems, inducible
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o

proteins of the present invention are known and/or avail able, for
i nstance, fromthe 10 Anerican Type Culture Coll ection Catal ogue of
VC@II Li nesw%'}gm,@f@&% domas or other known or commerci al RIS R 017445
en eukaryotThc hoSt cells are enpl oyed, pol yadenl yation or

transcription term nator sequences can be incorporated into the
vector. An exanple of a term nator sequence is the polyadenlyation
sequence fromthe bovine growth hornone gene. 15 Sequences for
accurate splicing of transcripts can also be included. An exanpl e of
a spli ci ngpremgiesrrveh asthe hgbh@Placirsrastef 60t BYAEICRIPTPHREgefld (Blratagahe,
Virol. 45:773 781 (1983)). Additionally, gene sequences to controF
replicati daJolln, Cabif. hpSPORAI plasaiid kifd TedapRERER ar fhellike the by 86410 FFheas
known in the art. General texts describing additional nolecul ar ’
bi ol ogi calbatwetinisquidiedde primdtarminbe R4 iintsedd icBgs. tIEmBIRPS dihbsiarof
anti bodi es i nclude Berger and Kimrel (Guide to Ml ecular d oning
Techni queslelitdioats thengdsomesof pigyt cellole.g. 15at sIACRAROBISED L5 stdife protein
Sanbr ook, et al., (Mlecular Coning: A Laboratory Manual (Second
Edi ti ofi, Eota) Spiromgplddanirosesli@Bonrblgymbleass:;ledde} qBRtideNdniirbdObaed into
N.Y.; 1989) Vol. 1-3); Current Protocols in Ml ecular Biology, (F. M
Ausabel etheatectof.Elfsmbhmntlinn eell syiStenis) pinfoterd fiofi MimARLINEBides 8r Beeen
Green Publishing Associates, Inc. and John Wley & Sons, Inc. WO
2007/ 07053 BRTTiaT SROSH/ iy Tde Geed gl @mBNirochotddr BUOR n2BRAARYy thi2EARMe &t
al ., (Mnoclonal Antibodies: A Laboratory Manual, Cold Spring Harbor
Labor at or gelPiessibay cbags)s miiple dopibs of 2 nitlastamasg@ince LRBEUNMR AW tibody,
(Li ppincott Wllians & WIlkins (1998)); and Harlow, et al., (Using
Ant i bodi e¥ectoxs baded oatSHv4D WHERY may@el vdeBpith ng appophite kababmt Matkddr €SS
(1998)), all of 5which are incorporated herein by reference.
I n an#t her enbdasardingly, thepreseatipmention\atwotrelates & f0o0mbBinaheFectdds tHatindR@e
of quantitative i Mmunoassays to nmeasure |evels of MN protein in
pati ent skftedquciviorarid wolestles nfwhe ipeesentdptentioh ¢.g. UbEhativiynll ighr@afods
of the present invention. For exanple, the detection and quantitation
of MN pr oY&iaRleipgipag pieFEQ SRMIPEs] 13alB D dopkrdis tineare doytettany Rginkark® thith
10 i nununosor bent assays, radioi nmunoassays, dual antibody sandw ch
assays, ag§Fererbinanbyeciersand th¢ profnasiboent/or Expresissa e recombinant
i mrunoel ectron and_ scanni ng m croscopy, anong ot her assays commonly
known i n 3%8odies or fragmeniutherechiof a imfenfid.prot ein i n such assays may
be adapted by conventional nethods known in the art. In one
enbodPent , setHeAXPERSHAR 6_NStRICES cAR firther eqptaiNsesdbeiranscapidsinttiions
detected and quantifjied by a sandw ch

termination and, in the transcribed region, a ribosome binding site for translation. The

coding portion of the mature transcripts expressed by the constructs can further include a
translation initiating at the beginning and a termination codon (e.g., UAA, UGA or UAG)
appropriately positioned at the end of the mRNA to be translated, with UAA and UAG

- 20 preferred for mammalian or eukaryotic cell expression.

Expression vectors caﬁ also include at least one selectable marker. Such markers
include, but are not limited to, mammalian cell markers, such as, methotrexate (MTX),
dihydrofolate reductase (DHFR) (see e.g., U.S. Patents Nos. 4,399,216; 4,634,665
4,656,134; 4,956,288; 5,149,636; and 3,179,017, each of which are incoporated by

25 reference), ampicillin, neomycin (G418), mycophenolic acid, or glutamine synthetase
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15 assay in which the capture anti body has been i mmbilized using
conventional techniques on the surface of the support.

Sui tabl e J.nclude, for exanple, synthetic poly r

such as p%@%ﬁ@%@?g e, polystyrene, substituted pol yst%ﬁ@&%&fms
pol yacryl am des (such as pol yam des and pol yvi nyl chl oride), glass
beads, agarose, and nitrocellul ose. 20An exanple of an ELI SA sandw ch
i mmunoassay that may be used in the nethods of the present invention,
uses nouse anti-human MAN nonocl onal anti body as the capture anti body
and bi ot i i{FRtEss egpalt-SaRet. Nosna iR 2464y 6)796,86Ma, samiobesty: o swHidteare
detector anti body. The capture nonocl onal antibody is inmmobilized on
roi crot i t eRCParatediy ieferendis), atd badierim nelb@AkeTPHIRES, BRITICRSe OF ahicillin
standards (reconbi nant w |l d-type M\ 25 protein) are incubated in the
wel | s to dFF8Rnds geden ghpiroplihtantlge medinnishad caplitie® fo¥\Be above-deseribed
2007/ 070538PCT/ US2006/ 047445 nonocl onal anti body. After washing of

vel |'s, théwosherdlsare knosnNN thmdrt. gBuitabke wxpesell Bereadihi Alpat & @6 skilled
detector antibody after which the wells are again washed.

st rept'dvi @ ti¥90r ser adi sh per oxi dase conjugate is then added, After a
final wash, TMB Blue Substrate is added to the wells to detect bound
per oxi dase act iMinspitalilhénowactdtion fos ioappaga DINA betRaskintibat.0f BNA
N sul furic acid, and the absorbance is neasured at 450 nm

Corr el at i AEPIER¥ON wstychabdny ate@snatk asmayemhevdihl sédien oﬂsﬁgﬁj’ 849s:
allows the determ nation of a quantitative value of MN in pg/ of
serum or PRAFAR, into a host cell FHncbeartilizeddS@se kianfrinethodd HeNnidk e phosphate
proteins nay be | abeled in any conventional manner. An exanple of a

| abel is Her¥ewing DEAFedestiad avaljatahiotarafectug wplieniofipi-wediied tahsfection,
10l abel i ng, anti bodi es is by using biotin-strepavidin conpl exes.

As app? op%%?@?or i, paridastias infedtiontdrethenkamonssmyds. 0fudhthehbdygat | on
that are used as tracers nmay be | abeled in any nmanner, directly or

i ndi r ect | §esctifed infthe aiitisych ps i SAmpradk, ehalt, (Molecibi Biming: ACBibd¥gtory
rendered visible. Detectable marker substances include radi onuclides,
such as 3MamyalpéSeconiEdition, Colfl Spring Hertor LsbmoitogsPreld; i@ Sp@hgHarbor,

i sot hi ocyﬁnﬁge and_ ot her 15fl uorochromnes, phycobili proteins,

phycoer yt it fr7 178 &/ dat-BrChanieraddsit andxids red, dansyl and rhodar ni ne;

calorinetric r%agent s (chronpgens); el ectron-opaque nmaterials, such
as hose of ordinary skill'in the art are knowledgeable in the numerous expression

15 systems available for expression of a nucleic acid encoding the antibodies or portions
thereof of the present invention.

Dlustrative of cell cultures useful for the production of the antibodies or antibody
fragments of the invention are mammalian cells. Mammalian cell systems often will be in
the form of monolayers of cells although mammalian cell suspensions or bioreactors can

20 also be used. A number of suitable host cell lines capable of expressing intact glycosylated
proteins have been developed in the art, and include the CHO, CHO-S, COS-1 (e.g.,
ATCC CRL 1650), COS-7 (e.g., ATCC CRL-1651), HEK293, BHK21 (e.g., ATCC CRL-~
10), CHO (e.g., ATCC CRL 1610) and BSC-1 (e.g., ATCC CRI.-26) cell lines, Cos-7
cells, CHO cells, hep G2 cells, P3X63Ap8.653, SP2/0-Agl4, 293 cells, HeL.a cells and the

25  like, which are readily available from, for example, American Type Culture Collection.
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col | oi dal gol d; biolum nescers; chem | um nescers; dyes; enzymes, such

as, horseradi sh peroxi dase, al kaline phosphat ases, gl ucose oxi dase,

gl ucose- 6-whos@haisas dehydr ogenase, acetyl chol i nest er asecTatR6R/047445

bet a- gal act osi dase, anobng ot hers; coenzynes; enzyne 20 substrates;

enzynme cofactors; enzynme inhibitors; enzynme subunits; netal ions;

free radicals; or any other imunologically active or inert substance

whi ch provides a neans of detecting or neasuring the presence or

anount of imunoconp] ex forned. Exenplary of enzyne substrate

conbi nati ons arEHEFOBVEEPEHOptesxealls san ishide ene anwpiedf thefrtiodiine

(TMB), and al kal i ne phosphat ases and par ani trophenyl phosphate

(pNPP) .  \iPESEI9R 69053 SPIE7acs525h 880wy aadimited to an Ariginidreglisatiot;iaon

and quantitation systens according to this invention produce

| uni nescerRBPERE-§; lats slearly S&¥GOpnemetEts, the MY eombteniens sUSh Pay. Blos.

In chem | um nescent Cl%}or bi ol um nescent (BL) assays, the intensity

or the totalo®%83h8.385:83%% amHSY thaueueter apel (pleispheglydeeate kinase) promoter, an

concentratjon of the unknown anal yte. Light can be neasured

quant i tat iKfel P8 PHyneier (h$ rRpele 5. 365 b en imhpinpglobulihproamitdrhen

detector) oy charge-coupl ed device, or qualitatively by neans of

phot ogr apFPRanser. K04/gy PRFessing Trfermetion sigwantloagaibosbme dindingssitek, RNAaplice

is their sinplicity and anal ytical sensitivity, enabling the

det ect i on sS4 PBYadfinalation sitesds-gofan\ B4R latga M Ag polyr sddifiomsisd)ydnd.

Exenpl ary | um nescent | abels are acridiniumesters, acridinium

sul fonyl ~ YERSBHRRA T AEEnater peavRACces. [Ather ¢alls ssasnlcfor prodiictica afalucleic acids or

derivatives, .Bho{e& roteins, such as aequorin, and |luciferases from

firefliesP9EPsA gEEqSE‘FtiI%‘,’c“VﬁP@@Wwér?édhéh‘i’qilah!es forinstayice o e used

optio?glly W I h %n enhancer nol ecul e such as 4-iodophenol or

4- hydr dxy “EHITAR P PHure fllegtion Gatalogws ofGeihbines andgdytetdenesd opypther

treatment wi th an oxidant under basic conditions. 15Additi onal

| um nesceftC YR PECITBRCEA) SPERS- are t hose wherein the signa

(detectabl e magker) ks gtoduced by an enéznatic reaction upon a

substrate. CL Pk PUTRGSh Fells e FraRlopiet, @olyaden! vpsipa|os pragscription

assayi ng Inlﬁial i ne cﬁjhosfg%hat ses (AP), glucose oxidase, glucose

6- phosphat & dény GFEGRHAAELED PR Jreommaaged g B yrrtansén expmyle of ggerminator

xanthine-g%hg S8 abeb;, mong ot hers. AP and HRP are two enzyne

| abel s whiGhocan® B& PYOERPTY 2 FeRYenge oy the baviae srowth hermmnegeaet i ons.
a substrate, such as an adanmantyl

F b W

175 er g SR BalfiRee 8 e ol o nkisbi. dopsaneis el

L.J., " J ' d Biolumyg , Anal ysis by, "

Vol cbul ar Thy BPAE B B SFATRnS! Bl S AC S ek e v VEBLIESHIR dBance
d. RA ; ' v e Y Y , f l e,

(5 R gk B s B 0 0P

[ 1, 2- di OXGLAHPEraibadneo HEVRA AR no flnOLe Wi thout an enhancer ol ecul e
such as ’ ’

General texts describing additional moelecular biological techniques useful herein,

20 including the preparation of antibodies include Berger and Kimimel (Guide to Molecular

Cloning Techniques. Methods in Enzymology, Vol. 152, Academic Press, Inc.);

Sambrook, et al., (Molecular Cloning: A Laboratory Manual. {Second Edition, Cold

Spring Harbor Laboratory Press; Cold Spring Harbor, N.Y.; 1989) Vol. 1-3); Current
Protocols in Molecular Biology, (F. M. Ausabel et al. [Eds.], Cusrent Protocols, a joint
25  venture between Green Publishing Associates, Inc. and John Wiley & Sons, Inc.

44



WD 2007/ 070538PCT/ US2006/ 047445 1-(tri octyl phosphoni um net hyl ) - 4-
(tributyl phosphoni um et hyl ) benzene di ochloride. HRP is may be used
wi th substygbgsmedgh as, 2,3 ,61-trifluorophenyl- et Wéﬂsa&ﬁf 17445

met hyl acri dan- 9-carboxylate. CL and BL reactions nmay be adapted for
anal ysis not only of enzynes, but also of .5other substrates,
cofactors, inhibitors, netal ions, and the like. For exanpl e,

lumnol, firefly luciferase, and nmarine bacterial |uciferase

reactions are indicator reactions for the production or consunption

of per oxi deuppidRentad throlddFRH00))eEpeaw evall, YMohbelynatantibedieaupl sishrhtory

ot her reactions involving oxidases, |cinases, and dehydrogenases, and
may be useManeslféeld $peing darmyipboenty Bfest (1988)) PphlaEdrle Fuhionentanzy e,
substrate, cofactor). 10 The detectable nmarker nay be directly or

i ndi rect | ylniherodoyt. (Ligpinaot: Whtldynsus &dilikins @998)9;sayt Hidrldw)ies all, (USiAki on.
Exenmpl ary of an |nd|rect | i nkage of the detectable |abel is the use

of a bi ndi Angtihualie ahertors Manntl, WotlySpaing Marbd ketiorasryHressW $$98, aB of
signal anplifi catl on syst em Exanples of binding pairs that may be
used td | iwkichateiibhoupestcldedit petefiabacel Snar kers are. bi oti n/ avi di n,
streptavidin, or anti-biotin; avidin/anti-avidin;

t hyr oxi ne/ t hyr drianethbr erdbotimgitothe | prasentdnvdngien ARO rélbesly thaRtd Sfaghhtitative
anti-anti body; carbohydrate/lectins; hapten/anti-hapten anti body;

dyes and hyunumohssbyctonntasumsllesishafdviNyiioteindtinpatéisampliendMagy SorirRss may be
enzynme inhibitor, coenzyne or cofactor/enzyne; polynucleic

aci d/ honol dgpted fqyaisy mitdl the metoiitlobibe peneat in@afibal OF@SG@inpled tHeidetection and
fl uorescein; dinitrophenol/anti-dinitrophenol; vitamn Bl2/intrinsic
factor; coipptEatien of N prolin inqrtiestehmplen diaydbepedoanad, baredzymaHnisl f or
speC|f|c receptor protein/ menbrane associ ated specific receptor

pr ot eilfls. lmmunosorW‘;tmmys,mmmoabaamk|dng1 dngibedyssagid winht dsyayeragglutination
indirectly to anti bodies are known in the art. For exanple, |abels

may be bo@ﬁ’tﬂ’%lﬂqﬁéﬁscw\r@mmsya)@r immowneebetbe atd scanfing miemstapyyamong

anti body conjugation nethods are described in Avanneas, et al., Scan.
J. other assays commonly known in the art. The quantitation of MN protein in such assays

may be adapted by conventional methods known in the art. In one embodiment, serial
changes in circulating MN protein levels may be detected and quantified by a sandwich

15 assay in which the capture antibody has been immobilized using conventional techniques
on the surface of the support.

Suitable supports include, for example, synthetic polymer supports, such as
polypropylene, polystyrene, substituted polystyrene, polyacrylamides (such as polyamides
and polyvinylchloride), glass beads, agarose, and nitrocellulose.

20 An example of an ELISA sandwich immunoassay that may be used in the methods
of the present invention, uses mouse anti-human MNN monoclonal antibody as the capture
antibody and biotinylated goat anti-human MN polyclonal antibody as the detector
antibody. The capture monoclonal antibody is immobilized on microtiter plate wells.
Diluted human serum/plasma samples or MN standards (recombinant wild-type MIN

25  protein) are incubated in the wells to allow binding of MN antigen by the capture
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VWO 2007/ 070538PCT/ US2006/ 047445 | mmune! . 8(Suppl. 7): "7, 1978);

Bayer, etal., Meth. Enzynme!. 62:308, 1979; Chandler, et al., J.

| munol . 187, 1982; Ekeke and Abuknesha, J. St I I m
11: 1579, 2@93?"@%‘6&% and Perl mann, J. |Imune'. 109: 1%80}@0%%9
Geoghegan, et al., Inmmune!. Comm 7:1, 1978; and W/Ison and Nakane,

| mmunof | uor escence and Rel ated Techni ques, 5 El sevier/North Hol | and

Bi onedi cal Press; Ansterdam (1978), each of which are incorporate
herein by reference. Dependi ng upon the nature of the | abel,
various t etXnedenss amtibpdpe Aftgrlveashingfof wells ttee inAgbitinel MUBMHigbRls difodddto
| abel . For fluorescers, a |arge nunber of fluoroneters are avail abl e.
For cheni | Yhiotingated detebronbmibmdy efiar wihich tHenBelRree fa4ai Wadle8, AWtePravidin-
enzynmes, a 10 fluorescent, chem | um nescent, or colored product may
be det er ni brageradishnprasuidasd chhjugate trethen sddelly , A fcéHaN¥iu0 GREK, iTOAB Blue Substrate
spectrophotonetrically, or visually. Various types of

cheni | ur ni in@ddsaiio theomplsun dstebihiung pardxiiatd itRitiNMThORASAG is diopbstiBy B
acridan type of heterocyclic ring systens are ot her exanples of

| abel 5.5 Bxdjlonsf 8f5 Moulifietinicidnagd tier sobaddeds mehQSE1 23D A ASorRaidMthe
heterocyclic rings or ring 15systens that contain the heteroatomin a
posi tive cbserhricevabiesbisanpiésuditntheMNREnHAGs SNEVENE d8& ralatich §f 1M
benz[ a] acridi niurn, benz[b]acridinium benz[c]acridinium a

benzi m dazZweetitatve e af MNGh ipgimeimf semegel iadmali um  qui nol i zi nium a
cyclic substituted quinolinium phenanthridinium and quinoxalinium
The tracer nmay e apiieqhiesadefny teaideatifyiMIY prateind enayeastiesll ianhy BO)ntional
either directly or 20 indirectly a reactive functional group present
on the aerPafingl i exampinefe labdi inhoseasdisk peroaiiabes ané b eXdmene of PnlkihRaF
skilled in the art (see, e.g., Weks, et al., din. Chem 29(8):1474-
1479, '99833belipy antiodiss éf by-esimpbints-saemviiin totinplexen. and benzacri di ni um
esters with an aryl ring | eaving group and the reactive functional
group present i 2ppropante; ansibpdiesused in bhe impnengassaid dfrhisGhivenkiOn @fay hre used
ring. (e.g., US. Patent No. 4,745,181 and WO 94/21823, 25

i ncor por af@HGFET BAN bHipbeled én emcapaner\ie200 Y DARSIBOEEL HSRARNIG/AQ4cFAN that
Met hods of Use The term "treatnent” includes any process,
action, app¥ibletor 670 be readersy visde.t Retettakle markerrsebsiarmes itlojuele radi@ruclides,
patient), inclydi a hypan being, is provided nmedical aid with the
obj ect of S¥shsotli nd> #ase ” dullsescess, sushab.tfluomescein istiibyyapateiandotect | v,
or slowing the 5 progression of a-condition or- disorder in the

subj el gP"f&ﬁ‘EPP‘S%’ veRpikigroteinss physaerythimpexsraash chélatesliResased pdansyl and

di sorder Lilnger .treatnent.
rhodamine; colorimetric reagents (chromogens); electron-opaque materials, such as

colloidal gold; bioluminescers; chemiluminescers; dyes; enzymes, such as, horseradish
peroxidase, alkaline phosphatases, glucose oxidase, glucose-G-phosphate dehydrogenase,
acetylcholinesterase, alpha -, beta-galactosidase, among others; coenzymes; enzyme

20  substrates; enzyme cofactors; enzyme inhibitors; enzyme subunits; metal ions; free
radicals; or any other immunologically active or inert substance which provides a means
of detecting or measuring the presence or amount of immunocomplex formed. Exemplary
of enzyme substrate combinations are horseradish peroxidase and tetramethyl benzidine

(TMB), and alkaline phosphatases and paranitrophenyl phosphate (pNPP).
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The“term "conbi nati on therapy” or "co-therapy" neans the-

adm nistration of two or nore therapeutic agents to treat a di sease,
condi ti on, sorder. Such adm nistration enconp

co-admi ni s\vrﬁgﬁé@ﬁ%g# two or nore therapeutic agents i na%sri@mosmnus
substantially sinultaneous manner, such as in a single capsul e having
a fixed ratio of active ingredients or in multiple, separate capsul es
for each inhibitor agent. In addition, such adm nistration
enconpasses use of each type of therapeutic agent in a sequenti al
manner. The or dénotbér dethtinh ahd qidrtiarioh syMemOicBRTSy BAMIMduRbh Yroduce
co-adm ni stered therapeutic agents is not limted. 15The phrase

"t her apeut lupdhdsyere Sigaals] hieluatimssodnt (BEpSSchERSuAIRSnt efLpagh agent

adm nistered that will achieve the goal of inprovenent I1n a disease,
condi ti on, chandlugrinatcan(CE) ostiviRfrihescerd (B Piss )1k MehdS R Ao ol b
avoiding or mnimzing adverse side effects associated ™ with the given
t her apeut i @nissiemisnmeedsured and related to thIh&xdeﬁﬂ’rﬁﬁdﬂﬁﬁé@Q&xB%%h&%. Light can
accept abl e” neans that the subject itemis appropriate 20 for usé in
a phar #acewmemstregrpdntitttively using a MiginambiePQhoRSn Mipliddtshel 43 YR WdtQors bE
expected to be valuable as therapeutic agents. Accordingly, an

enmbodi nentchefgetdobpled dueind, iop qualivat welieby memt&@ﬂog%ratph%ixlg@ #46. The main
various conditions in a patient (including mammals) which conprises
admi ni st erddmantegss snsing aichentaya iCbep emiglicP 26O By tal endiivATALLRY the
an anti body of the invention that is effective in 25treating the
target corfgicctiomand/ WA00FiOT O6PSRAESRO06E 0 Zitkdhae. The

anti bodi es of the present invention nay be used in the treatnent or
prevention of dixemples amidéwentiatmyire neridihiain etes, 3668 drodyl h t he
IMN protein. These di seases and/ or behaviors include, for exanple,
cancertd sgakogamiden duninohmstetliftdee didnaino! aORNRE) gholpRashs, sE@ladi X,
colon, and lung. The present invention also relates to nethods of
arel i or at PRPosnrddirsiferises fidins Gredidgs, marindbaterM\Vasudk av@Resi 19 Luminol
ot herwi se abnormal |y expressed. These disorders include, W thout

li mit ati ofi2n bapsed epterallyfwitthan &ibdney medsafhagh as 496d&ghtaol @€ Vi X,
colon, and lung (see, e.qg., (Liao, Cancer Res. 57:2827-2831, 1997,
Tur ner, HAhYdEsytidmnanggaqd( Typically @9, sighalds seerandd by eatmbat vigk kol .
145:598-609, 1994, Saarnio, et al., Am J. Pathol. 153:279-285, 1998,
Ver ny| en, o¥idagt undes pasicmeagitions.J. JO 14: 806- 811, 1999). In one

enbodi nent of the invention, a therapeutically effective dose of an
anti by of t h&dfitieadimineseeny detpetiontsystenis ks thossatlieasit theasigmg (detectable
di sorder in mﬂ%ch M\ is el evated. ~ Antibodies of the present

i nvent i on"REFTHEPIRGHFSS Wt 4 @y BiRbie esagtion ypoperubstadte. o6 Lwend BLodezedion

nor e addi tihonal t her apeuti c agents. Conbination therapy includes
schemes have been developed Yor assaying alkaline phosphatases (AP), glucose oxidase,

glucose 6-phosphate dehydrogenase, horseradish peroxidase (HRP), and xanthine-oxidase
labels, among others. AP and HRP are two enzyme labels which can be quantitated by a
20 range of CL and BL reactions. For example, AP can be used with a substrate, such as an
adamantyl 1,2-dioxetane aryl phosphate substrate (e.g. AMPPD or CSPD; Kricka, L.J.,
"Chemiluminescence and Bioluminescence, Analysis by," Molecular Biology and

Biotechnology: A Comprehensive Desk Reference (ed. R.A. Meyers) (VCH Publishers;

N.Y.,N.Y.; 1995)); for example, a disodium salt of 4-methoxy-4-(3-phosphatephenyl)
25 spiro [1,2-dioxetane-3,2"-adamantane], with or without an enhancer molecule such as
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15adm ni stration of a single pharnaceutical dosage fornulation which
contains an anti body of the present invention and one or nore

addi ti onal ic agents, as well as adm nistrati

ant i body owhpﬁt[g%g S ésent i nventi on and each additi onal %@%ﬁé&dﬁf%‘ﬁ
agents in its own separate pharmaceutical dosage formul ation. For
exanpl e, an anti body of the present invention and a therapeutic agent
may be adm nistered to the patient 20 together in a single oral
dosage conposition or each agent may be admi nistered in separate oral

dosage f orlnfifiaetylphesphonium meitfidre (SRRaIFHORDIINKAS enckidN TBEmREAQNSHSde.
used, the antibody of the present invention and one or nore

addi t i onalHRRéy mpebe sedagidntubsmarys, bechadDR (B #-0iB6braphR9EaRM0AYI 6. t he
same tinme (e.g., concurrently) or at separately staggered tines

(e.g., sedqethylaeridap)9-carbexydatder of 25admi ni stration of the agents is
not limted. WD 20071070538PCT/ US2006/ 047445 For example, in

one aspect, co-GldmdBEreatibanmay basdapridiforhadils R BY1ys eARrhQOBM also of
fragnent of the invention together with one or nore anti-cancer

agent s5t o offor evtisirates, dofiestcas fighibitor, bfahidhs, aRE 1RNKeD $BY L SrRTEE RS
the anti-cancer agent(s) or both is contenplated for use in treating

M\-r el at edirefi slociferss, asdiohrias bacta it AlcifeRt ERERRRIORHIART tARHAR BS the
may al so be used to prevent cancer, prevent the recurrence of cancer,

prevent t Recuplieeet wnsumptist afyiesoxide, A TPAMENADEH, 86 <. lhQréd e
the synptons associated with cancer. The one or noré anti-cancCer

agent s carpupied tedthamgackinainvalvthgwxidzaey, RirdQRPHE UL Arobbifiséd, bnd S4E Be
as, for exanple, chenpagents, other immunotherapeutics, cancer

vacci nes, Useddnnicasurg pugennporagest the coyplickien@on (BRIyRY) Sutishee ARitkSor).
gene therapies, and radiotherapies. A chenpagent (or "anti-cancer .
agent 9 or " ant The detentatig emrker anay teaticedy bhiadRaet lidke) td & SfiboliP udWin
nol ecul e or conpound that assists in the treatnment of a cancer’
Exanpl es fassieriohisdnrantioonEsapbhatiet dnyindifet PreSRRE thetetdttdo®abel is the

include, but are not linmted to, cytosine arabinoside, taxoids (e.g.,
pacl i t axetse o@@@@;chy@peyg between snuiimtibody ageairkee offthe nb&BAS biohA s plification
docet axel , epothilone B, or its anal ogues), macrolides (e.g.,
r hi zoxi n)SY&®Epl at i n,
Examples of binding pairs that may be used to link antibodies to detectable
15 markers are biotin/avidin, streptavidin, or anti-biotin; avidin/anti-avidin;
thyroxine/thyroxine-binding globulin: antigen/antibody; antibody/ anti-antibody;
carbohydrate/lectins; hapten/anti-hapten antibody; dyes and hydrophobic
molecules/hydrophobic protein binding sites; enzyme inhibitor, coenzyme or
cofactor/enzyme; polynucleic acid/homologous polynucieic acid sequence;
20  fluorescein/anti- fluorescein; dinitrophenol/anti-dinitrophenol; vitamin B12/intrinsic

factor; cortisone, cortisol/cortisol binding protein; and ligands for specific receptor
protein/membrane associated specific receptor proteins.
Various means for linking labels directly or indirectly to antibodies are known in
the art. For example, labels may be bound either covalently or non-covalently.
25  Exemplary antibody conjugation methods are described in Avarmeas, et al., Scan. J,
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carbopl atin, adrianycin, tenoposide, nitozantron, discodernolide,

el eut her obi ne, 2- chl orodeoxyadenosi ne, al kyl ati ng agents (e.g.,
cycl ophosphamh#amosagchl or et ham ne, thioepa, chl oranbucigermBbdehalsa.
carnustine (BSNU), | onu§ti ne (CCNU), cycl ot hospham de, busulfan,

di bromomanni tol, streptozotocin, mtonycin C, and cis- 20
di chl orodi am ne plati num On (DDP) cisplatin, thi o-tepa{), antibiotics
(e.g., dactinonycin (fornmerly actinonycin), bleonycin, mthranycin,
ant hranycin), antinetabolites (e.g., nethotrexate, 6-nercaptopurine,
6- t hi oguanfHeInoh K AvRRki Ne’. 78N &sve dioil, Meth. [Ryeywal §2i308, F97adaharkilerest
gencti t abi ne, _dacar bazi ne, tenozol am de), asparagi nase, Bacill us

Cal mette dired-ERENRL Methhidi k7, 498% Bkeke srakabuknhstanh|SerbidBiochem. 11:1579,
hydr oxyurea, LYSODREN. RTM , 25nucl eosi de anal ogues, pl ant al kal oi ds
(e.g., Taxdl%: Epgvpllag Berimanndt bnrheaslnl09%t 1290120 HeoghaBan, et al., Immunol,
2007/ 070538PCT/ 1. 152006/ 047445 iri notecan (CAMPTCSAR, CPT-11),

vi ncri st i ™ fidal HBkgrdbPilsos arshNakang; Intshurfiunescenpo ambRylbledt Texhiiques,
(1 ncl udi n%lde_ri vatives such as epi podophyl | otoxin, VP-16 (etoposide),
VM 26 't eifsoisr@iorh Holland Biemedital Fssschinsterdue (1§78)eadhdifrwHich athi di um
brom de, enetine, mtonycin, procarbazine, mnechl oretharnine,

ant hr acyc'F9EROTf1g hgrein Bryrafeserasi cin (fornerly 5 daunornycin),
doxor ubi ci n; dogxorubicin |iposonal), dihydroxyanthracindi one,

ni t oxant rone, MEPRIRG PR the ety k¢ Jabe), vagicws sicheiguesemppbatmployed for

| i docai ne,, propranol ol , Puro cin, anti-mtotic agents, abrin, ricin
A, pseudofBReArg i yRntiatipgthe dabgt. obirrluozesters,, a lptgatnahiber dEfluorenhegront h
factor, tiss pl_asnm nogen activator, al desl eukin, allutarnine,

anastr ozl é‘,’a‘%g{?alFﬁf ST mipEssETRy hirminotpetexs|of ilms erperaildtddi With enzymes, a
car bo%ai ﬂ 10chl orabusi |, cladribine, cylarabine, daclinomycin, '
est r alfisi HEOreF9eR’ GReraamingsaent. oreglawed t wpy be détdamingd of measured

i tosfam dﬁ I augrq%hi&ge acetate, |evarnisole, |onusline,

mechl or et HAHCRE™ uppmetrically pgnectrophiotaiprtteailys poviswmdlyna, ni t ol anc,
pegaspergase, pentoslatin, picanycin, riuxlmb, canpath-1,

strapl ozoci n, ﬁfl%‘bglfﬁ?ﬁsrfg,‘:h PRGNt ampRuafinhaing & acaidiniemagnent s,
famly megré)ers .ar _deri v%ti ves thereof, including 15 pharmaceutically
accept abl &P, PRAFIdapERS 98 DEterRcCCORE $Y§1emS ashether exainies of labels.,
chenvpage .0... ELAG CHOP). are al so contenpl ated by the present

i nvent i o%gﬁlﬁﬁg%fo%bﬁn&g eftFﬁfd%‘S'é‘gq these coptrsundschayingiersasslic giagaogjing
and GJCSF,  CHOP conpri ses. cycl ophosphami de, _vincristine, doxonthicin,
and gsed nslygtone.thacf'l‘cngp%lr?etﬁﬁg TRPLELIT HROSYRYef¥idatign giatsganiudinggaeh ring uch

as, for %mls Gs 281t gli?:?nt, %terilzrté}acﬁdinium, benz[bJacridinium, benz{c]acridinium, a
benzimidazole cation, quinolinium, isoquinolinium, quinolizinium, a cyclic substituted
quinolinium, phenanthridinium, and quinoxalinium.

The tracer may be prepared by attaching to the selected antibody either directly or
20  indirectly a reactive functional group present on the acridinium or benzacridinium ester, as
is well known to those skilled in the art (see, e.g., Weeks, et al., Clin. Chem. 29(8):1474-
1479, 1983). Examples of compounds are acridinium and benzacridinium esters with an
aryl ring leaving group and the reactive functional group present in either the para or the
meta position of the aryl ring. (e.g., U.S. Patent No. 4,745,181 and WO 94/21823,
25  incorporated herein by reference).
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20 bevaci zumab (AvastinC), sorafenib (Nexavar0), bacul ostatin,
canstatin, maspin, anti VEG-F anti bodi es or peptides, anti-placental

grow h fac dies or peptides, anti-Fl k- 1 antl
anti-Flt- 1“@&9‘?’@’%@@3 or peptides, |lamnin peptides, %ﬂ%‘?@%ﬁﬂoﬁ“%
pepti des, plasm nogen activator inhibitors, tissue rret aI | opr ot ei nase

inhibitors, interferons, interleulcin 12, 1P-10, G o-P,

t hrombospondi n, 2-net hoxyoestradiol, proliferin-related 25 protein,
car boxi am dotriazole, CM 101, Marinastat, pentosan pol ysul phate,
angi opoi eti1atidds o¥'Os007/ 070538PCT/ US2006/ 047445 i nt er f eron- al pha,
her bi nyci n” A, PNU 45156E, 16K prolactin fragnent, Linom de,

thal i domi de, perHeQ¥inh Yirddimene GRNIGRE 8hyprofds- éﬁ@u APHORIA! thBra 3-0r the like,
paclitaxel, accutin, cidofovir, vincri stl ne, bl eomycin, AGW 1470,

pl at el et f@ﬁérélh a‘ku@}éci@of‘ﬁﬁiéﬂb' i'ﬂ@iudw ol Ri 2Rl Lst{QHﬁgecp%e&Qﬂ%a mﬁhhﬁe

coadm ni stration of  an anti-angi ogeni c agent advantageously may | ead

to -5 the dyj&t Sﬁﬁt?prbﬂnwe%gfe%sséd?ﬂtﬂdﬂ Bird i glyrmél}&%ﬂfwsﬁwg@mt he
tumor nore susceptl ble“to the antibodi es and anti body conjugates of

the i nyentd9fessidh GcAaRBRlor dRGIE RAgE!
dose ranglﬂrfgékfsrsogr% 100 ﬂtflo 1006 %g nﬁﬂ}sc | e. gdlanorloénneﬁgfrf%g%?pn%%tﬁo%gﬁnpmm

chenpagentoritfe $368¢ B2disdiBedinddr ©Q8ReAaNgi Ng from 200 to 4000 ng/ e
cycle. In another aspect, said dose ranges from 700 to 1000 10

ng/ nekycle. In 'M%Qeﬁﬂ%&&ﬂfmﬁ%ﬁ%n%pﬁ@rdc& - HRPDAGMant fie ah%ﬁgt?ﬁ!oﬁ%f%o

a dose ranging from25 to 50 ng/nE/cycle. In“another aspect, said

chenpagentorinsors megyea@c adeakd i %atqﬁdléeﬁgét obhdifibn, 2ndRS RishARE! §ekhf rom 200
to 2000 ng/ nR/cycle. In still another aspect, said chenpagent is

docet axel sahmidsEQRa e&.a&apa"sgesfaooaahﬁﬁm&&l& of z{m/olf SH iz Eﬂeﬁz ehtil: ¥Rhts i ina
anot her aspect sai d chermagent IS pac itaxel at a ose rangi ng rom

5to 49 rr&bisgérmy@mdmnao&%énu&ﬁ b&dh a@sﬁ?a@,tn IeS&b@bze ReARAG EREA | i'a‘ixo of

cisplatin at a dose ranging fromb5 to kg/ cycle. Ih a stil
further aspgedin ;;&a;eeltsqb SHBRUSIE, sbia:&eﬁ:ﬁ;&k@l&%@&bh ifMibifbr dPSR, m&wlﬂ&
from5 to 20 ng/kg/cycle. In another aspect, said chenobagent is

doxor ubi cistclpddmini@aton &Rehiplssts Q8 of ehéh §poBf HGlpY6tiagehiin¥@eqiential
further aspect, said chenpagent is epipodophyllotoxin at a dose

rangi ng f memnéf) TR k6 JTBaKEHiNELA of ko ¥emoR R EIEIiaBe Peadmifiabld
chenpagent is 20 cycl ophosphani de at a dose ranging from50 to 200

my/ kg/ cycligerapentia agenitd R@bt RGpeLt, sai d chenpbagent is irinotecan at a
dose ranging from50 to 150 ng/ n2/cycle. In a still further aspect,

sai d ahenpagentThe phitisé bhasbéuticaly effedlios amvcangimént BRMndult bOeatB afent
ng/ n2/ cycle. I n another aspect, said chenpagent is vincristine at a

dose r angidirfisiened Ghaf wild achiewy the 631 Of BnploReattt inapigehse, Sandition, and/or
chenpagent is nethotrexate at a dose ranging from3.3 to 1000 25
ng/ n2/ cy c dsordeWv2a6/ 207058 BiEdh LS OFo MBAe d¥Eding or minimizing adverse side
effects associated with the given therapeutic treatment.
The term “pharmaceutically acceptable™ means that the subject item is appropriate
20 for use in a pharmaceutical product.
The antibodies of this invention are expected to be valuable as therapeutic agents.
Accordingly, an embodiment of this invention includes a method of treating the various
conditions in a patient (including mammals) which comprises administering to said patient
a composition containing an amount of an antibody of the invention that is effective in

25  treating the target condition.
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I n anot her aspect, the anti-M antibodi es and/or antibody fragnents
of the present invention are adm nistered in conbination with one or
nore i rnmungt her apeuti c agents, such as anti bodies or
[ m’runom)duﬁgg a g'%ﬁﬁi ch include, but are not limted td:CTIUSZOO(’m"MS
Herceptin(r), Retuxana, OvaRex, Panorex, BEC2, EvlIC C225, Vitaxin,
Campath 1/H, - 5 Smart M 95, LynphoC de, Smara DI O and Oncol ym
rituxan, rituxinmab, gemuzunmab, or trastuzumab. The i nvention
al so contenpl ates adm nistering the anti-M anti bodi es and/ or

anti body fragmeThsaaiboliiee opihe pedbnd iRV@RbA ﬁﬁy‘ﬁeh@ecﬂﬁ%@&eifﬁkﬁt or prevention
anti-artgiogenic agents, which includes, but is not limted to,

angi ost at i of ditdasdsi @5 @€havidis tHAgAR a%ocﬁ%&ﬁm&bm%%ﬂ@!nn ‘I':h@se( tﬁ%a%&e
Protease Inhibitor) anti-thronbin, 29 kDa N-term nal and a

C-t ermi nal azﬂﬂ@ilﬁﬁiﬂbﬂs@nd‘lﬁ@gf&&kﬁmﬁfe EdnBErORRE Lk rbarcln%rh&s% e BHEQJ ytic
fragment of prolactin, 7.8 IcDa proteolytic fragment of platel ét

factor-4, @obﬁagﬂmHﬂ@asﬁ-@bﬁup@Qbhdﬁﬂﬁ%eﬁﬁ%@éeﬂglnwentﬁ)nfdlﬁﬁ%@s t8{nethods
pl atel et factor-4 (Maione et al., 199 Cancer Res. 51:2077), a

14- ami 50 6&1ﬁi@ﬁfﬂﬂh@@yﬁﬁfoﬁrﬂs&ﬂ(&rﬂjﬁdﬂ&rtj@wﬁxcilrl\ﬁgfr@Qfeve?cgd EPohEGEL A&morma]iy
(Tolma et al., 1993, J. Cell Biol. 15 122:497), a 19 am no aci

pepti de cosxpesRa ditRge diforders iRIAER) vit@but 1HieARASRLAE,Rad oi(tﬂ_é)}cﬁﬂ@y et
at, 1993, J. Cell Biol. 122:497), a 20-am no acid peptid

COr r espondisaphde0s, dréaQ g8, cObn, %ﬁﬁ@é?@@% gEt(%ePJo CARRP ReQ 57Rhl.2831,

Bi ochem 57:1329-), or any fragnents, ers, or derivatives

thereof, irss7ytisagr, phat. mmummblwap@epmel & $2hhs 1t PREQO 45, 2RQdE"
pept i des that i nhibit angi ogenesi s and correspond to fragments of

| 'ani ni n, fi9%4pS@edio et apy ABOY. RGN, 1530 9EEH, i‘gggeval—@gep%@a; c@lﬁcgég‘),ﬁdj
(See the review by Cao, 1998, Prog. Mdl . Subcell. Biol.

Monoclional 14z806-3id gl lm)andowahmmme:moamphvdﬁ@n, Mbﬁbenhxk@ﬂy eﬁ’@éﬁx@'d%se
integrins that bind RGD proteins (i.e., possess the peptide notif

Ar g- G yAs p¥ an hatitodyed thedananiohiaadainiseribtee piiichs N3 s &&dra@xtlh%wh MN
activities (Brooks et al., 1994, 25 Science 264:569; Hammes et al.
1996, Nat iseledretl.ci ne 2: 529). Mbdreover, inhibition of WO

2007/ 070538PCT/ US2006/ 047445 the ur oki nase pl asm nogen acti vator
recept or by antfagbnidsst ef thalprdsedtdinemtion gagesiagmidisterd afinewr in édifbination
metastasis (Mn et al.., 1996, Cancer Res. 56:2428-33; Crowl ey et

al ., 1993 withr @ dratdre AddidonaBdierapefite 9@nE0 Zhmbihitnaherape heludes

anti -angi ogeni c agents is also contenplated by the present invention.
-5 | n Manoedwinisteatipr of 2 single patthadehlicah tbdagel farsudnidhovhieinéantaalyan antibody
fragments of the present invention are adm nistered in combination
with a regf therpresentrinviéndion end one or more additional therapeutic agents, as well as

administration of the antibody of the present invention and each additional therapeutic
agents in its own separate pharmaceutical dosage formulation. For example, an antibody
of the present Invention and a therapeutic agent may be administered to the patient

20  together in a single oral dosage composition or each agent may be administered in separate
oral dosage formulations.

Where separate dosage formulations are used, the antibody of the present invention
and one or more additional therapeutic agents may be administered at essentially the same
time (e.g., concurrently) or at separately staggered times (e.g., sequentially). The order of

25  administration of the agents is not limited.
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The anti-M antibodi es and/or anfibody fragments of the present

i nvention can al so be adm nistered in conbination with one or nore
cyt oki nes, whiueasag! udes, but is not limted to, |ynpRelGiPRS0tETOr
necrosis factors, tunor necrosis factor-1like cytokines, 10

| ynphot oxi n-a, |ynphotoxin-13, interferon-43, macrophage inflammuatory
proteins, granul ocyte nonocyte colony stinulating factor,

interleukins (including, but not limted to, interleukin-1,
interleulcin-2, interleukin-6, interleukin-12, interleul dn-15,

i nterl eul dn18) ,F@xA@IPlEDPPNeEEBG!, cCRIONsT0DN DT ah Ay S anfiaslyRaantibody
| i gand, 4-1BBL, endothelial nobnocyte activating protein or any

fr agment s, T8RN Of the ppvention tngedier withohyesmotcentafkncel Ggaas tochadghtiate the
phar maceutical |y acceptable salts thereof. The anti- M

ant i bodi esef’?ﬁﬁ‘?fé"hahﬁlp Beiilody(fzagment or thé anthearpeesgent(s) arbett is @BnteMPlated
al so be adm nistered in conbination with a cancer vaccine, exanples

of which iTRCYSdB repiing MiNereinsed diseridensgsutip s, @mtaek.ogous cel |'s or

ti ssues, non-autologous cells or tissues, carcinoenbryonic antigen,

al pha- et opr ot &b comhinatieshtherapitis anaycimdetsepiopre BGEBchices pRenaBei ne,
mel anocyte |ineage proteins (e.g., gpl00, MART-1/Mel anA, TRP-1

(gp75), t yFYSieResef cappeeprovert theepraad po metissieis iod b eghcerr, e kedticAgr ameliorate
tunor-speci fic, antigens ée.. ., BAGE, GAGE-1, GAGE-2, MACE-1, MAGE-3,
N- acet yl gIfFcYSRipmy pespeintss &y %r. p15), nutated antigens that are
tunor-associated (13-catenin, MJUM 1, CDK4), nonnel anoma antigens
(e.g., HER- 2/ ndiicCB? eaEereAng-eanassiagents carcinplodeiny kovemamBsuitable compound
papi | | omayi rus-E6, E7 (cervical carcinom), MJC-1 (breast, ovarian
and pancr 85PF R NohASEPr craomEe PETNBROE 68 b iatEirntTeraproties) carker vatuRs
tunmor _antigens .recogni zed by T-cells, see generally Robbins and
Kawak & | a‘%g%g,m%iﬂ’ﬁ o oy thkifem dprmape gixgapich gewy thempick s radiytherfaphay
not be purified preparations. In yet another enbodinent, the anti-M
anti bod! e SHRHPEEELfan BRidanGen asreht QY "aTti-BmaTagpnid or Peancervkempenric refers
used in agsoci atli on with a hornonalLtreatnment. Hornonal therapeutic
treat nent S LSBT FLERS RoTHRRrARd it Assintsin theirepsmant ofatcageani Exsmples gf |
flutatnid tanoxifen, |euprolide acetate (LUPRON), LH RH

ant agoni s%sefrfoagﬂﬁf’ B?rit@?“glaﬁﬁ By dhepiReenb nysyiniaslude, vt aggmot bmdted(n, and

st eroi ds . examet hasone, retinoids, betanethasone, cortisol,
cortison eé,y?%sg%dd?‘ffl 835353’ m;‘fg’r%"ﬁe Srgipl.siosetaxal) ead dubuliosigers (e.g.,

m ner al ocort.jcoj ds.  10estrogen, testosterone, progestins),

ant i ggst gé:}r%%xffé.gﬁée,m‘r?ﬁ]eg%tgﬁg?eoﬁe?r lﬁﬁaﬂPE“:ﬂsbﬂ’éﬁ)c,mltgﬁﬁ_él (g thignaird géapiatin,
(e.0., cyog;]%%?ru%flgdr%netcat ﬁ‘g s . The ant] - M:\I antil bCédI es and/ o[
fragments o & PO FIORAS G THzantron. disredemaplidm elfuthsrobingg 2

co- adm nichi b dbxYhddiosiBl AAGHBRoATHE L] St S o e

thioepa, chlorambucil, melphalan, carmustine (BSNU), lomustine (CCNU),
cyclothosphamide, busuifan, dibromomannitol, streptozotocin, mitomycin C, and cis-

20 dichlorodiamine platinum (IT) (DDP) cisplatin, thio-tepa), antibjotics (e.g., dactinomycin
(formerly actinomycin), bleomycin, mithramycin, anthramycin), antimetabolites (e.g.,
methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, flavopiridol, 5-fluorouracil,
fludarabine, gemcitabine, dacarbazinc, temozolamide), asparaginase, Bacillus Calmette
and Guerin, diphtheria toxin, hexamethylmelamine, hydroxyurea, LYSODREN.RTM.,

25 nucleoside analogues, plant alkaloids (e.g., Taxol, paclitaxel, camptotbecin, topotecan,
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15Many human cancers intrinsically express or spontaneously devel op
resistance to several classes of anticancer drugs at the sane tine,
notw t hstandi ng that each of the drug cl asses have diff

structures” § @ﬁﬂ%%ﬁ%nisns of action. This phenonenon, J@ﬂﬁ@gﬁ¢g@5

m mcked in cultured mammalian cells, is generally referred to as

mul tidrug resistance ("MDR') or the nultidrug resistance phenotype.
The MDR phenotype presents significant obstacles to the successful
chenot herapeutic treatments for cancers in human patients. Resistance

of mal i gnaRhotebANCANIPTOSIAR, RIper- Pbeﬁﬁélhﬁ{néﬂﬁ%d Ak AIROEcH & \@rlﬂ”{?dn%)
cause of treatnent failure (Wttes et al., Cancer Treat. Rep. 70:105

1986 Bridh xif ki in 1
E’;‘r i svv?al d, ﬁﬂ g&'yiloﬁa aft n%a?ﬂcglrd@él;'{r;aedge > ﬁlﬁg%w%gj&g}h?é%(ﬁf&% ﬂ@(&ﬁ%pgsede)

R T (ed \)M—i@&&ﬁ?oﬁ@éj}‘%&z&ocﬁal&%@b ) coldtih® fg§an'u@fd§d Bl J:t)ﬁuﬁ@rﬂ%'r&ﬁl\ﬁ@ eqrkting,

cytotoxic agents often recur or becone re actory fo mul

h h 4
e s T H L R

Ph | v QB Aok hIBR ) t)
soaiﬂ?‘ (13888‘:1)21%0 }603 p)?ﬁf( Q“” d&mw& QipO%m’l)nvil'hehs’Jté%’éé'El “&?&gﬁ? i QZ) ).

Cells or trhmaﬁoﬁ%)hﬁm&ﬂy&ii Odalﬁém?&ﬁ ﬁpﬂac%evvenéé&,&ebﬁdwaﬁégl{;}%gm%lo?

selectlng CytOtOXIC drug can resu I n Cross-resistance to

drugs in thamedifsnuanioneiden@SaRinN8kinGd, qgmnfbfnag&gﬂ&;h NekiediBgm but

notlimted to,- anthracyclines, Vi nca al’kal oi ds

epi podophyhdisy, ?}ﬁtdl& deB'véH £ € Facr; tissiid p13dthA6 nach%r ABsRkih1985) ;
GCottesman et a . Biol. Chem 263:12163 (198 . Thus, acquired

r esi st ancelb@nind aRghSzR! Mﬂalﬁ@tﬁﬂclié %1abﬂxy§ln”5$§u§’fﬁfr‘ Q!éﬁecﬁ@@in%t @aﬂ?cﬁaie{xﬁ) a
di verse group of drugs that are structurall 'y and functi onal

unr el abed.chibtBusil egadibad; 8ylamBindSdR1iR6B P8 BshShudad Ficxalilitk %%E’?tm
|l iquid-formtunors 10(e.g. bl ood or |ynph- based cancers). One ngj or

mechani s mgofersidb,lidalubigin, @6sfEHATRE RBupidlioB BEsM e, a8v4akd1s, IbAvaines the
i ncreased expression of the 170 |IcDa pl asma menbr ane gl ycoprot ein
punp syst emachibusthaithe Shagdstrol, bASES merda 5&31116119:3&)& mioast Segaspersite,
aL, Bl ochem Biophys. Acta 948:87 (1988)). The gene encoding this

punp syst eantosianmtpicmeycit Fekmem, &@n@ha stpB2béin dhitgubdiad IREKGAL , has
been cloned fromcultured human cells and Is generally referred to as

mdr | . Thi singesibine sorexpifagaedts Anbl\tRdabers; loa 868Fatioks Merddh|indlhdsges,

but physi ol ogi cal substrates transported for the ndrl gene product in
t hese 1§ sghemahantizalipbcdepmblei sdkithiefelof dCorhbesiliddR comphieig@ne bSmardTENber
of the ABC Transporter Protein superfam |y, a group of proteins

havi ng enelgyoagems jelgn FLAG @HOP)Une hiso nont@@flhediyahe pres@it Osheation FLAG
nmdr|l gene, generally known as P-glycoprotein ("P- 170", "P-gp"), is a
170 | cDa tomprisep fladambimendyasire palbieside (AraiC) ot S-CEBHE @HOP®mprises

af orenenti oned energy-dependent efflux punp. Expression of P-gp on
the cel |l sypdphoephamnidefvinaistng, dppombinie pndpletisisonesi stant to nultiple
cytotoxic drugs, including many anti-cancer agents. P-gp-nedi ated MDR
appears to be Zhe tiqperazanitcas be an onli-aeginpuveagent fsuchumm for example, angiostatin,

20 bevacizumab (Avastin®), sorafenib (Nexavar®), baculostatin, canstatin, maspin, anti-
VEGF antibodies or peptides, anti-placental growth factor antibodies or peptides, anti-Flk-
1 antibodies, anti-Flt-1 antibodies or peptides, laminin peptides, fibroneetin peptides,
plasminogen activator inhibitors, tissue metalloproteinase inhibitors, interferons,
interleukin 12, IP-10, Gro-f, thrombospondin, 2-methoxyoestradiol, proliferin-related

25  protein, carboxiamidotriazole, CM 101, Marimastat, pentosan polysulphate, angiopoietin 2,
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25resistance in tunors of different types, and ndrl “gene expression
correlates wwth WD 2007/ 070538PCT/ US2006/ 047445 resi stance to

chenot her erent types of cancer. The i
seqguence g@}f)zh@m?%j% gene (Gos, P. et al., Cell 47:3%51([%8@83;%445
Chen, C. et al., Cell 47:381 (1986)) indicates that it encodes a
polypeptide simlar or identical to P-glycoprotein and that these are
menbers of the highly conserved class of 5 nenbrane proteins simlar
to bacterial transportersand involved in normal physiol ogical

transport ipresleessalpha, Setirayds AQRPNUYSISSSSH, 16 HHE N #888eAtNdh6AIRS
that Pgp consists of 1280 ami no acids distributed between two

honol ogousthiliBfitielgrhioiifyliine) seanteitanP-had, fon@fstddne pardik 861 |a€cdﬂ1%5c1abf&vxr
hydr ophobi c transmenbrane donmains and each has an ATP bi ndi ng sit

wi thin t hevihaistiee, dj¢cmpicas; HEML DITPSplaYt YackR Al n%"x{@wchh@embﬁpwxﬁgm&md

10extracel lular, and the carbohydrate noiety (approximtely 30 |

i's bound thy thedr@sthb ﬁoddlﬂhﬁlsfrﬁgim an anti-angioZBM8 agdrt aMWalnltag}QQus?fﬂﬁ??éaﬁttgd
that mammalian cells having a "multidrug-resi s%ance

"mul ti-dr ughe eieateaIRtMNBRERSEIFDE Afulndt AERBY ﬁfak&:@(ih@mlﬁd??ncﬁb lsﬁgcwnbtl@m
sequester, export or expel a plurality of cytotoxic substances (e.g.,

chenot her dpeattibodids ugdintfboaycbdjes s stithem@batignar mlieu. Cells may
acquire this phenotype as a result of selection pressure inposed by

exposure to a dinge aspedtosaid HemeRgeit i€ gehsitib{deR€a 96ELGhEAR flo@XidD to 1000
Alternatively, cells may exhibit the phenotype prior to toxin

exposur e, nsg/méley¢ladnenpembodiineny it QkeBoihth ARCLBaZIRYat S MAgRig from
mechani smin common with normal export of cellular secretion

product s, 28010 mem’ canid. Thandthdt@spdvtilshiddiosgrangsd Béan0e wliddeer s
from si rrpl e 20ach| red resistance to the selection toxin in that the

cel | a@qumsbwm“cyrpete pa@nbtheeaspect] sadichdmoapalt iCHt@rabihdst d dsh Binging
chenot her apeuti c drugs) to which the cell was not previously exposed.

For exanpfrem 24 tos3@ mgtm’&lycle( OBi6}her dspebianae thdiesageR G0 dytdGiSaral@egitit be
the isolation of a nmultidrug-resistant cell population by culturing
the H69 céMa-T} st doderanging ffono B0G td208Mm g /dyce | th stillagotGar dsb&eMRid | N
the presence of adrianycin (doxorubicin) as a 25sel ection toxin.
Sur vi vi ngcmqagemeat dodeternbiatmalose singingtfhven ¢ 5ttot/ding/kefdvelet B vk another
ant hracycl i ne
aspect, said chemoagent is paclitaxel at a dose ranging from 5 to 15 mg/kg/cycle. In a
15 further aspect, said chemoagent is cisplatin at a dose ranging from 5 to 20 mg/kg/cycle. In
a still further aspect, said chemoagent is 5-fluorouracil at a dose ran ging from 5 to 20
mg/kg/cycle. In another aspect, said chemoagent is doxorubicin at a dose ranging from 2
to 8 mg/kg/cycle. In yet a further aspect, said chemoagent is epipodophyllotoxin at a dose
ranging from 40 to 160 mg/kg/cycle. In yet another aspect, said chemoagent is
20 cyclophosphamide at a dose ranging from 50 to 200 mg/kg/cycie. In a further aspect, said
chemoagent is irinotecan at a dose ranging from 50 to 150 mg/m*/cycle. In a still further
aspect, said chemoagent is vinblastine at a dose ranging from 3.7 to 18.5 mg/m?fcycle. In
another aspect, said chemoagent is vincristine at a dose ranging from 0.7 to 2 mg/m*/cycle.
In one aspect, said chemoagent is methotrexate at a dose ranging from 3.3 to 1000

25 m g/mzfcyclc.
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WD 2007/ 070538PCT/ US20061047445 anal ogs (e.g., daunonycin, °

epi rubi cin, nmenogaril and mtoxantrone), acivicin, etoposide,

gram ci di ...Col.chicine and Vinca-derived al kal oi ds (vi .St nd
vinblastiﬁggzgg%ﬂﬁg% as of adrianmycin. Simlar selecti&kﬁﬁﬁkﬁﬁ@?ﬁég
techni ques can be applied to generate additional multidrug-resistant
cell populations. 5Accordingly, the pharmaceutical conpositions of
the invention can additionally include conpounds which act to

inhibit the MDR phenotype and/or conditions associated with MR
phenotype. —Suchy,¢QEReAdS GRAB ah QLYY A&tiAYes SRANE AR aly 'H&%%ﬁ@ 'of the present

compounds in the art, such as, antibodies specific for R conponent s
(e.g. antijMiRoh %?J‘&B%fs%%@iﬁtcb&%maﬁéﬁ wath o888} lnoPDinhkHRhdrafLBE hnss,

of MDR transporters, I1ncluding 1n specifically, tanoxifen, verapam |

and cycl ospeR hdladiibolal Spin?rﬁﬁncﬁﬂﬁﬁiaior%,% lrQle%,VﬁIt%E‘e i 1infifdiahb ¢

mul tidrug resistance. (Lavie et al. Biol . Chem 271:19530- 10536,

1996, | anJié}Qép%@Q R3RLKEhE.. BWaket 85.6568) BECHNIELRY Uik arifitd SHNd
in U S Patent's Nds. 5, 773,280, 6,225, 325, and 5, 403,574, each of

whi ch ared j e C i, t
Conpouads SEEPLA0N AyHbrOCA, St 1105 LRN6 Reol M kb @fpguzumat,

and/ or fragneet,s.Rin.the invention for various purposes, including,
reversing the MDR phenotype follow ng the detection of the MDR

phenotype t0 asgeShvétiof 28 R6fReRApHRE MR EREE Ik Gnli MRLIBHS diesTdMa/HYOR
i nhibitor, such as, for exanple, "tanoxifen, verapam | or cyclosporin

A, may be JHagshy fadribidiGlthOBrede lﬁwtenﬁmp&a{m%@@lsmefe é:x%%gfﬁé%ﬁ'fcia?ﬁht%,ﬁi .

assist in the detéction of the MDR phenotype. |In accordance w

aspect, 2Quiash MRdbd Bhbisthef 11mA8d /) RAR6Satd) SaiRbrake, RAfk1A6 Gl @A, Barpin
of a conmpound of the invention in an NMDR cancer cell since the

capacipy QSediipd¥idisd mAbHBH anti SN D, 120 KIFAN3681i5AIREd Q140 KPIATTedithisHIt "
t he i magi ng conmpound vis-a-vis the substrate domai n woul d be

di m ni shegrbtBolhe fREASEY 6LfiBloneRinVRRKDA B dIMie fragment of prolactih77.8 &Da
anot her enbodi ment, the anti-M anti bodies and/or antibody fragments

?L er22 t he pRstesions fia pventidf PrhtdlétFasised, d@aﬁ&ﬁﬁ&'ﬁ@%égaae %rﬁ‘&g@mﬁﬂ@ﬂ) a
py programin the treatnment WD 2007/ 070538PC T/ US2006/ 047445
fragment of platelet factor-4 (Maione et al., 1990, Cancer Res. 51:2077), a 14-amino acid
peptide corresponding to a fragment of collagen I (Tolma et al., 1993, J. Cell Biol.

15 122:497), a 19 amino acid peptide corresponding to a fragment of Thrombospondin I
(Tolsma et al., 1993, J. Cell Biol. 122:497), a 20-amino acid peptide corresponding to a
fragment of SPARC (Sage et al., 1993, J. Cell. Biochem. 57:1329-), or any fragments,
family members, or derivatives thereof, including pharmaceutically acceptable salts
thereof,

20 Other peptides that inhibit angiogenesis and correspond to fragments of laminin,
fibronectin, procollagen, and EGF have also been described (See the review by Cao, 1998,
Prog. Mol. Subcell. Biol. 20:161). Monoclonal antibodies and cyclic pentapeptides, which
block certain integrins that bind RGD proteins (i.¢., possess the peptide motif Arg-Gly-
Asp), have been demonstrated 1o have anti-vascularization activities (Brooks et al., 1994,

25  Science 264:569; Hammes et al., 1996, Nature Medicine 2:529). Moreover, inhibition of '
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o

of cancer. CGene therapy with reconbi nant cells secreting
interleuldn-2 can be adm nistered in conbination with the inventive
ant i bodi eswhoo@eyRHt or treat cancer, particul arly braaSiuBaReeiiss
(See, e.g., Deshnukh et al., 2001, J. Neurosurg. 94:287). To assess
the ability of a particular antibody to be therapeutically useful to
treat 5 cancer, as an exanple, the anti body may be tested in vivo in
a nouse xenograft tunor nodel. If desired, MN anti bodies may be
converted ihnto LgG@ antibodi es before therapeutic assessnment. This
conver si onPPEkidass pREuNogeIEaEingIos reseptanbly amtagostpinbitifs sagivheneaissutriot
nodel is detailed in Exanple 9. Antibody activity may al so be tested
using an aSfPPHLERR BeREAdEAYines Bl 196 Ganser Ry G6428B38yCrosdayetad, 1993,
described in Exanple 12. 10The present invention also provides

di agnosti & rﬁﬁﬂ?&?{%a@i - URAOR: TR hdlpe bbsutbiapttandiogenia agatts satsosanpl e
or biological sanple. Such diagnostic nmethods nay be used, for

exanmpl e, tGPHMRIHELBY Hiesesgariaventionhi ch MN i s el evated. Such

di sorders include, but are not limted to, carcinomas of the kidney,
esophagus, br ed8ano@eraspect. the peirMN adtibading aniive antwdy ffagmetisad tesirssent
detection of an anmount of the antibody-M conplex in a sanple 15 from
a pati ent 'RHNEARD ks aghipisiered i gpmbinadom with agégititee of oadddtimn. i N a nor mal
sanple identifies the patient as likely to have the disorder. An

i munohi st ochenifeartirfdNAsEbedes andéordatibartyi foagnerints\d] thepresent arvebiistsas
is described.in Exanple 11. In another aspect of the invention, a

met hod is a&”&\?i adminisigred e cembingdommith one of movd dyzokinpsawhivhiinadides dubt is
cancer having an abnormal|y anount of expressed MN protein. 20 Such
met hods c &Rt CHHET 9 byrarjinkeies: tAwor rreravic foetbrs: aunerawcrosis Fadtdr-Tiie dytakines,

ant i IYQI ant i b%dg/ .or ;ra ment of the invention, and neking an inage
usi ng '3 meAPRARICK iRy Wiﬁ?ﬂa‘éﬂ‘-ﬁtIp?erﬁﬁmﬂéimacsmaamriﬂammwmmd@sor
ragment co i ses a | abe omai n_capabl e o ei ng detecte y e
f t r’rB[? | abel d bl e of being detected by th
medi cal i FEO IRGYFoRRIIqcY g colony stimulating fapker, inéarkeaking Ginplattingdbutaiot limied
i nvention can be pe f,o%ﬁg]@_i n vitro. The cancer cell 25or tissue can
be from any 'St ?"A‘g'?' - -2 {Rigflenkine ¢ intgslentind 2, inteplenkinyl Sointerleykink
or tissue, V\g %0@%08%35%’@&&20 6/ 047445 cul ture. Methods for ]
obt ai ni ngB¥ & d FhPhgPARGlgndp s Rgatirril. ¢HBBle wpdettielial
i ssues a cells .w e we nown to the skilled artisan. In
t Q'ﬁi)/géte Idv 11 b |1k toth Killed arti I
vitro detectiaon of RS PRI OF &y Lasmress, Eapib g bersy plolgsivatives thereof,
APPIT At T B frinf Ao eouli Oty REERATs s Wl N
The anti-MN antibodies and/or antibody fragments of the present invention can
also be administered in combination with a cancer vaccine, examples of which include, but
are not limited to, autologous cells or tissues, non-autologous cells or tissues,
carcinoembryonic antigen, alpha-fetoprotein, human chorionic gonadotropin, BCG live
20 vaccine, melanocyte lineage proteins (e.g., gpl00, MART-1/MelanA, TRP-1 (gp75),
tyrosinase, widely shared tumor-associated, including tumor-specific, antigens (e.g.,
BAGE, GAGE-1, GAGE-2, MAGE-1 » MAGE-3, N-acetylglucosaminyltransferase-V,
P15}, mutated antigens that are tumor-associated (B-catenin, MUM-1, CDK4),
nonmelanoma antigens (e.g., HER-2/neu (breast and. ovarian carcinoina), human

25  papillomavirus-E6, E7 (cervical carcinoma), MUC-1 (breast, ovarian and pancreatic
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whet her a parti-cul ar subject's cancer, either before, during or after
treatnment, has 5devel oped a nmultidrug phenotype.. - The
type of imaging nodality used to detect the conpounds of e

i nvention ngﬁgﬁﬁﬁd on the particular |abel donain uéga%ﬂﬂﬂ L7445

i nventive conpounds. For exanple, if the |abel domain conprises a
gadol i nium chel ate, then typically MR could be used to detect the

i magi ng agent of the invention. |If a radionuclide chelate is used as
the | abel 10domai n, a nucl ear imaging nmethod could be used (e.g.

PET) . I &afdisth®s R aembaasschrlaat nsg hiDed §y‘r1¢-b5ﬁ%feis, s Eg\%wlﬁ/%obbins and

i mgi ng system coul d be used, such as, Tor exa a system or

f | uor escernggyaRagdi ORRBPYR! Ofip! Mﬁlgygﬁ%se. fg&rﬂcgmtcsﬂe%aysr frﬁ???{) be

Choosi ng an appropriate inmagi ng no use in the'inv

det ecti on gieiRAdsfaiiohe i nvention are conpletely within the
know edge of the skilled artisan. 151 n addition, the anount of

i magi ng agent Lﬁ%t Aufbetied ErbBdi .e'hf, %e%%i%“ ‘b%‘epgﬁ?roglnﬁib{)%gﬁ%??ents

invention will bé determ ned by one of ordinary s an

can degen Qh@ﬁregé?ﬁ rrfl%gﬁ&‘?mie gs%&é’h%%sé:ﬂﬁo%%%&ﬁﬁ%& émg'lrt.efiﬁg}mna? - 9.

the | evel of expression of t transport system

P- gl ycopr qhé&hfbutic mﬁmgéﬁté Jﬁ)ﬁ:&)ﬂ?i hgﬁ:ﬁﬁapﬁ'&gﬁt ﬁSfEﬁ%le%?%oaﬁg@% RkachidE,

novel imaging conmpounds t _ I cient for
phenot ype pihbAiedt 1&9%%5&&&%9?%@6@&1@-% bnG cgﬁ‘ SRR ¥ hormone
sufficient anount The type of "1 magi ng n% al Tty used is not

limted t @icYuthRAS hhd Plodlssin¥Phd sBIGEAE ?en%% %%aﬂféﬂlas&%[ 125810, tRe¥Rhhasone,

nucl ear imaging (e.g. PET or SPECT), op I magli ng, sonol urni nence

i Mgi Ng OlkoRR6L, 23RS, E&dm@&{, B&Jd%t&gt@si&sﬂé!)gmch&]gé&iﬁL,'rﬁﬁeéfoE%&@Hias,

wi |l appreciate that the particular |abel domain of the Iimgin

conmpoupds eﬁioéeh?te&t@%@f&ab,%o@e@tiﬁﬁ%i@e@@geﬁs\g’ﬁﬁ Ptk fristbitd) ohd}Bistone), and

particul ar i magi ng nodal i'ty bei ng uSed.

2007/ 0705 38f%alird 2RO @04 OdstiidtOrone acetate). N @ preferred enbodi nent, the
met hods of detection utilize anti-M antibodies or fragnments thereof

and appropri at €hkabeMNthabodsna AR MakfeRt oPRicnAvaBbs chet MgV For
exanpl e, the antibodies or fragnments of the invention can conprise a

| abel domeémbinfidn withe. HRoCIMihBE edAGEH) tin aBHMDRN i S ¥R 1RInee )2
paramagnetic nmetal chelate or chelates or any 5 of those described

herei n.. phaotygigagt. agent can al so conprise a radi onuclide | abel
dormain for inmaging or detecting by a nuclear imaging nodality, such

as, positron eMayibnmaheaRgieiphicsicRIET dxfRéss Hr BEoRarnd a9 Qe @Il S2EAnce to

conput er tonography (SPECT), e.g. a radionuclide such as, for

exanpl e, 438rliclag@bef adibatiesr dBugSar theeMe tibREBotwhtheiandiad Gau eshOF the drug
classes have different structures and mechanisms of action. This phenomenon, which can
be mimicked in cultured mammalian cells, is generally referred to as muitidrug resistance
("MDR") or the multidrug resistance phenotype. The MDR phenotype presents significant

20 obstacles to the successful chemotherapentic treatments for cancers in human patients.

Resistance of malignant tumors to multiple chemotherapeutic agents is a major cause of
treatment failure (Wittes et al., Cancer Treat. Rep. 70:105 (1986); Bradley, G. et al.,
Biochim. Biophys. Acta 948:87 (1988); Griswald, D. P. et al., Cancer Treat. Rep.
65(S2):51 (1981); Osteen, R. T. (ed.), Cancer Manual, (1990)). Tumors initially sensitive

25  tocytotoxic agents often recur or become refractory to multiple chemotherapeutic drugs
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177Thi, 5lmm, 203-- , Pb 188Re, 9712n, 47Sc, innSn, 94niTb, 167Trn, <
and "Y. The 10 radionuclide can be chelated by a suitable chel ator,

or by nult hel ators, such as, for exanple HYN C,

DOTA, TETA(VBI3$‘B,(@ ‘B BAT. Conditions under which a che:%?j 2@(-51“445
coordinate a netal are described, for exanple, by Gansow et al., U S
Pat. Nos. 4,831,175, 4,454,106 and 4, 472,509, each of which are

i ncorporated herein by reference. 99nlc (Technetium99m is a
particularly attractive radioisotope for therapeutic 15and diagnostic

appl i cat i offSordas et 41., Pha@@Rel. Thby 2888k 1B dtR sRYE LEAT THBRL PhiSacol. Sci.
departments, is inexpensive, gives m ni el patient radiation doses,

and has i d@&4 (1R88);@dbscoWBgia . PlaBPCirickLst. %@4??988%@06?”3%? el'BY Jbélm
contacted with an anti body of the invention e patient sarp

may then biavessslyED3f(0o88)hecalas eRsRs 8hiafld Aokl MRS MY | S89R 'nf‘éire gﬁéﬁﬁ&

descri bed above, the antibody may conprise a detectabl
as a fl uorefacelcting aftbRkRAUOPEM reﬁhﬁﬂ‘cké&@lr&?ﬁﬁﬁgtt oﬁ)lE: gy fﬁ%lét class as

| abel , such as horseradi sh peroxi dase, kal 1 ne p osp
| uci f ersasewelQpt dthéradidsyes df@ug%"lﬁél@«ﬂﬁé’ HE@Moth?rm%‘thmftﬂ' %réflﬂ %x?éﬁpaﬁ)l%rlélds
whi ch may accommodat e automation of the assay. &nTaB e ool

supports idndlepipedophyliofdxens{REorHa 8t laf OPrpieol OTIRS: SQE?fl Qbasy tﬁ)tt@grb&e& al.,

tissue culture plates, rnicrotiter wells, tubes, I con Chl

WO 200710 708 A8 Rk 32006/ 64 Tbh8))Datid, %@ﬁrealfssfkrﬁ&e*?@ag yéf&@mﬁsgi
but not limted to, |atex, polystyrene, or glass eads 3

known in tsh&ulamteotim’yémblanm@ diteradd draslof ¥ ARhd @%&ﬁahygnéﬁhhgonany

support, including use of coval ent and non-coval ent ages assi

absor pt i ompredatedrabuch refistanddtian Ge APk@idR SordotiRedIRCokA LA %q@ﬂtfbnﬂ Hm&ed
the solid support. Binding of MN and the -5antibody may Dbe

acconphki sliegd. bloodmyiymphdakedsdtint@f). € for containing the reactants.
Exanpl es of such vessels include nmicrotiter plates, test tubes, and

m crocent ri f ug©reubger mBttanRBCEUhIIGA CoIRARE %&rﬁﬂﬁn@@ﬁﬁﬂ@élveér fe
anti bodi es described herein may be provided in a pharnmaceuti cal
conposi t i erereased expression of the 170 kDa plasma membrane glycoprotein pump system
(Juranka et al., FASEB J 3:2583 (1989); Bradley, G. et al., Blochem. Biophys. Acta
948:87 (1988)). The gene encoding this pump system, sometimes referred to as a
15 multidrug transporter, has been cloned from cultured human cells and is generally referred
to as mdrl. This gene is expressed in several classes of normal tissues, but physiological
substrates transported for the mdr! gene product in these tissues have not been identified.
The MDR1 product is a member of the ABC Transporter Protein superfamily, a group of
proteins having energy-dependent export function.
20 The protein product of the mdrl gexne, generally known as P-glycoprotein ("P-
170, "P-gp"), is a 170 kDa trans-plasma membrane protein that constitutes the
aforementioned energy-dependent efflux pump. Expression of P-gp on the cell surface is
sufficient to render cells resistant to multiple cytotoxic drugs, including many anti-cancer
agents. P-gp-mediated MDR appears to be an important clinical component of tumor
25  resistance in tumors of different types, and mdr! gene expression correlates with
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conprising a pharmaceutically acceptable carrier. The
pharmaceutically acceptable 10 carrier may be non-pyrogenic. The
conpositions may be adm nistered al one or in conbinati i t

| east one ‘3?’&8(}%5@8%, such as stabilizing compound, V\A?ﬁr&c’rﬁé#?g%%b”'é“‘s
adm nistered in any sterile, bioconpatible pharnmaceutical carrier
including, but not limted to, saline, buffered saline, dextrose, and

water. A variety of aqueous carriers may be enpl oyed i ncludi ng, but
not limted to saline, glycine, or the like. These solutions are

15steri | e rasistageteichthythbrape idifRamt iyped st@nsRt ter. These sol utions
may be sterilized by conventional, well-known sterilization

t echni ques (e. drhe ruclebtiaé begince @RS Al Yoend (EoRNS 2881., Cell 47:371 (1Ps%);
"phar maceutically acceptable carrier" is art recogni zed and includés

a phar macettiencal dnalaceiepy a8l e19%85)andiadtes ﬁm&gohémpﬁypée@%'a& Sinitar or
suitabl e for adm nistering conpounds of the present 1hvention to

mammal s.  TenticalrtoiPegiFedpibletO@id4RMtitttdl dreQhertifrd 8 Mk Hﬁg{l]y c8lisb €A L1ass of

exci pi ent, solvent or encapsulating material, 1nvo I'n carrying or

transpert ingntrage probdiRCdi mAGeB babie AN RS R=FARd iRol P it R Rmaf ;
body, to another organ, or portai on of Eﬁheébody.jL anc lgl;?)??]glrph#g@o%cgj

" accept abltanspoit $roeessdN FqMinch 8hd1gsiC ORESAP) Sen ih&cﬁtgﬁmgf p@f consists of
ingredients of the formulation and not injurious to the patient. e

exanpl es ARSOMinGI dids AMiBte BAWSES b l%ﬁn@@édﬁ%@%%&ﬁﬂ&%aﬁ%&eﬁﬁaﬂlm?f
25carriers include: sugars, such as |actose, glucose and sucrose;

starches, oftleimelsculOhds Sk By&HphoMR @Q@&{eﬁxﬁ%@%@%&%ﬁamﬁ{ %‘é?aﬂ%rlﬁ”d

potato starch; cellulose, and its derivatives, such as sodi um

car boxy mebhlingrsiel wittos ehe 18igaktopRishit 1858, Aty 664l 8o SLHB EhEhSs is

powdered tragacanth; malt; gelatin; talc; excipients, such as cocoa
but t efo andxsagepaiar, hed Thenaxesydotd Iﬁpie@l{‘éﬂivraﬁinﬁ@éw b kDb is HoRhll &F‘é?e@ﬁin? this
1, I

oil, safflower oil, sesane oil, olive o corn oil and soybean o
gl ycol s, sagidn.as propyl ene .5glycol; polyols, such as glycerin,
sorbitol, mannitol and pol yethyl ene glycol; esters, such
Thus, it will be appreciated that mammalian cells having a "multidrug-resistance"”
or "multidrug-resistant” phenotype are characterized by the ability to sequester, export or
expel a plurality of cytotoxic substances (e.g., chemotherapeutic drugs) from the
15 intracellular milien. Cells may acquire this phenotype as a result of selection pressure
imposed by exposure to a single chemotherapeutic drug (the selection toxin).
Alternatively, cells may exhibit the phenotype prior to toxin exposure, since the export of
cytotoxic substances may involve a mechanism in common with normal export of cellular
secretion products, metabolites, and the like. Mulitidrug resistance differs from simple
20  acquired resistance to the selection toxin in that the cell acquires competence to export
additional cytotoxins (other chemotherapeutic drugs) to which the cell was not previously
exposed. For exampie, Mirski et al. (1987), 47 Cancer Res. 2594-2598, describe the
isolation of a multidrug-resistant cell population by culturing the H69 cell line, derived
from a human small cell lung carcinoma, in the presence of adriamycin (doxorubicin) as a

25 selection toxin. Surviving cells were found to resist the cytotoxic effects of anthracycline
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as ethyl oleate and ethyl laurate; agar; buffering agents, such as
magnesi um hydr oxi de and al um num hydr oxi de; al ginic acid;
pyrogen-free water; isotonic saline; Ringer's solution;_ e

al cohol ; p‘ﬁggﬂtﬁé{?@%uffer sol utions; and ot her non-toxiP@Tz"g%é)Gﬁfoi%Tﬁe
substances enployed in pharmaceutical fornulations. 10Wtting agents,
enul sifiers and lubricants, such as sodiumlauryl sulfate and
magnesi um stearate, as well as coloring agents, rel ease agents,
coating agents, sweetening, flavoring and perfum ng agents,

pr eser vat i abga sl ﬁ.@ﬂ@ﬂr@ﬁﬁﬁﬂ]&ﬁrﬁﬂﬂﬁh&fbgﬁ% ﬁﬁ%@&&n&@né),hﬁi\?%i, Q0 side,

conpositions of the invention. Exanples of pharmaceuti Cca

accept abl exramididix T8 @Bichiciidnd A8ncAl@drifed SR WM v Eﬁrie%i:iq@ﬁﬁlé%tig%mell
S

as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium

met abi sul fste? ads@ajdm Sitifht fefecibf chiGidg téafnichké caiﬂ}éatﬂgﬁe@g éﬁﬁfé{a&?nt S,

such as ascorbyl pahnitate, butyl ated hydroxyani sol e (BHA at ed

hydr oxyt oladanenbBfikidrlsctekiBhibelifcpiitiofial | al e, al pha- tocopherol , and
the like; and nmetal chelating agents, such as citric acid,

et hyl esedi ani n%éc%l'diﬂ%g%ia 9hﬁ:ﬁ{aee&EQTﬁn$§%H§ t6he idvRhEG! l!t:a(fl Alefnany

phosphoric acid, and the |like. The corpositions nmay contain

phar naceutih@add ébxﬂ;]s‘cﬁﬁﬂi MRicB aBLeSiihiiB YhePR ﬁl{éﬁﬁ@géﬁn cf/&q(’:gn'&ﬁ%glé Qssociated

appr oxi mat e physi ol ogi cal conditions such as p dj usting an

buf f er i ng vAGERMIDR pRétbtipae ShikEomgdtads SRCRALEELL PN MR ﬁ{&iﬂé@fdy of

the invention in such pharmaceutical formulation may vary w y, and

may be selcogippahdyrih MR drt, YudtpgeshtbddRS pddish fépMEOm}ﬁb&ﬁ%s%. 8mi-MDR

etc., according to the particular node of adm nistration

200710705 38R6bHeE2AR4T ddnaSiehS1ebad inbtfitcfest 1Bk riRpSrdS aRcIafat Y Pe
of anti body may be included in a pharmaceutical conposition (e.g., an

anti body wpddifichillyf @fRRifeh QefREmiNMnBicPebf@lin A, which arl R8e GO FRASH id RPSse
may be adm nistered to a patient alone, or in conbination with other

?%ent s, dougmitds mhbidnesistahee. qdViicpA. J. Bibhenast bYL 1052658596,
ose incorporated herein by reference). Such compounds can be found in U.S. Patents Nos.
5,773,280, 6,225,325, and 5,403,574, each of which are incorporated herein by reference.
Such MDR inhibitor compounds can be co-administered with the anti-MN antibodies
15 and/or fragments of the invention for various purposes, including, reversing the MDR
phenotype following the detection of the MDR phenotype to assist or enhance a
chemotherapeutic treatment. The MDR inhibitor, such as, for ex ample, tamoxifen,
vcrapaﬁﬁl or cyclosporin A, may be used in conjuction with the compounds of the
invention to assist in the detection of the MDR phen otype. In accordance with this aspect,
20 an MDR inhibitor can enbance the uptake and accumulation of a compound of the
invention in an MDR cancer cell since the capacity of the MDR transport system in
transporting or “pumping out” the imaging compound vis-a-vis the substrate domain
would be diminished in the presence of an MDR inhibitor.
In yet another embodiment, the anti-MN antibodies and/or antibody fragments of

25  the present invention are used in association with a gene therapy program in the treatment
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5 pharmaceuti cal conpositrons may contain suitable pharmaceutically
acceptabl e carriers conprising excipients and auxiliaries that
facilitate_processing of the active conpounds into pre i i ch
may be use‘HBﬁﬂ(gﬁ’ﬁ‘ﬁ’é%uti cally. Pharmaceutical conpositi %ﬁ@%@&@ﬁ@@é

i nventi on may be adm nistered by any nunber of routes including, but

not limted to, oral, intravenous, intranuscular, intra-arterial,
intranmedul l ary, intrathecal, intraventricular, 10transdernal,
subcut aneous, intraperitoneal, intranasal, parenteral, topical,

subl i ngual of caticer.eGead hFRPRSvith recombindii@eBOMRASNE iRBFeRin-2 gy bovent i on
additionally contenpl ate suitabl e i munocarriers, such as, proteins,

pol ypept i deitnitistepihicd@SiRteh Wik 1B Rv8itve dHEPRLSABIReveht W 1RGE QL N
and derivatives thereof, particularly bovine serumal bumn (BSA) and

15 keyhol epariidiely HreAs6R8E (Seb fo. 4., DRshnRiRth 48 AC DY | MRS urSADONYEHAL es,
pol ymers, and solid phases. Qther protein-derived or non-protein

derived subst artesmsésisehddbiNg of @ pahRERr dkitoli§ to btHePeRtidally usefnl to tlelt
aspects invol ving vacci nes, e.g. cancer vacci hes together"wth the

ant i bodi escafderfR3@nicRkuRPlel @R antib&IyGABPOSlebib®BSvi0s il IBohdu@RbsAR 15ady be
e

adm nistered with or wthout an 20 adjuvant. Adm nistration can

carried ouhodel Iffdiesiadds BIG Bniod® Akl B&V@RTertdd iRARE, Ll by
adj uvant -i nduced toxicity. The person of ordinary skill 1n the art to

whi ch t hi shérmpeRt bRs PRIt ATHS cofvelsionisTestnbali itBedRple SPERI 2 ddhip® dih
cancer, will appreciate and understand how to ascertai h whether "an

adj uvant siaagedtio mosbDi ddtafled ildEx 4§2610 ARA LB LERRPARY a1ddRRNedidtFusing an
medi cal history of a subject, famly data, toxicity data,

al | er gy- r ehtbely @péaiht cedishibdisted @G toxid SribediieE arAfle 98] UVant
is used, it is advantageous that the 2007/ 070538PCT/ USZ006/ 047445

adj uvant pronottes prdsentfinventibh @lio PhovidedldREhbste: MEthbROFIteSshihUN BSy be
protective 1gG anti bodi es. Any suitabl e adjuvant known to one of

ordi nary skietted ima pirdenasdmpls of bivlapiqal ﬁnqde.bSuéHEa?foﬁﬁ@ﬂktHoﬂy 813 bOhsed,
and are readily adapted to this invention. Suitable adjuvants for use
i n vacci n&triexgmale} medisgmae disneletsdie whidh MaT i@ efhtell] Buéieiséidersahdlide) B
hydr oxi de, al um num hydr oxi de, saponimand-its purified conponent Quit
A, conpl et ot Buitdd so,adjcincmnds of GeYid@ytledophaie) Bbast efi# bofora S diNAR!
(1 PA). Dextran sulfate has been shown to be a potent stinulator of
| g&2 ant i BGn vaghfomstiagnosiphizieotion ofin aadunt sfiteaagb@t MOEESnplan th Adafible
is suitable as an adjuvant. It will be appreciated by the skilled
per so#s t hipmsopetieatiivhich it sreetanthbe amameuntrof ey @vipief ra el tangly
application, whereas other adjuvants wll

identifies the patient as likely to have the disorder. An immunohistochemical method for

the detection of MN in cancer tissues is described in Example 11.
In another aspect of the invention, a method is provided for detecting and/or
visualizing an MN-related cancer having an abnormally amount of expressed MN protein.
20 Such methods can comprise contacting the MN-related cancer cell with an anti-MN
antibedy or fragment of the invention, and making an image using a medical imaging
modality, wherein the anti-MN antibody or fragment comprises a label domain capable of
being detected by the medical imaging modality.
The detection methods of the invention can be performed in vitro. The cancer cell
25  ortissue can be from any suitable source, such as for example, a biopsy or a cell or tissue
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10 be preferable for use 'n humans, and that adjuvant toxicities are
a consideration that should be made by the skilled person prior to
adm ni strat,] the conmpound to a human. For I

sui tabl e ?‘gpgg"é’ﬁ’g‘?%%%ra| , Subcut aneous, intravenous, I m h‘i‘fg@aﬂogﬁfs
and the |ike; suitable pharmaceutical carriers; and techniques for
formul ati on and adm nistration may be prepared by any of the nethods
well known in the art (see, e.g., 15 Rem ngton's Pharnaceuti cal

Sci ences, Mack Publishing Co., Easton, Pa., 20'h edition, 2000).

Li qui d dosewrd. odletiofioforobainiagibiopiiss drathARaffing HRUGYIDNULIET: AL rihsved
i nvention include pharmaceutically acceptabl e enul sions,

rni cr oenul isoersandbolceils witkhe wels REFS @ific sENEAREsAN I S oddiSutioh ds
addition to the active ingredient, the liquid dosage forns may

cont ai n i renkiddig resisthn@oumdaiy variRd abRlickiéh %g{% e,
wat er or other 20 solvents, sol ubil igpi‘lng aégfr’\l{ds] ag’;fgpgﬁﬁu?%%’gﬂgr S, ch
as ethyl avixohla paktirapraphjbctsl 088 cithel BofbreC @ taprer GLABHEn2GEL AL €,
benzyl al cohol, benzyl benzoate, propylene glycol, 1,3- butylene

gl ycol'5 oideselppa pamitidiug plienog@el.onseed, groundnut, corn, germ

ol ive, castor and sesane oils), glycerol, tetrahydrofuryl alcohol,

pol yet hyl ene gl'Bhealse affithafinlotrifodaGitytises tPdte® thexQnh inTh iy

t hereof. WD 2007/ 070538PCT;gU82006%47445 ﬁgﬂ%horfggglsn%ﬁ& will
" par ent er alepeminemihs padichlanlabalndbmaas §en i LRI A6k B ELBhRIak Y Fo aH@?ﬁd if
herei n means nodes of administration other than enteral and topical
admi ni st r &hd Jebe! dosual dompnises BjgRESinaa cldMle,théd PRIy MEINQMId be used to
limtation, intravenous, intranuscular, intraarterial, intrat hecalt,

i nt r acaps deaet; the ithaging bicnabf this iMveaa. dif 8 ¢adibmicliad SEIRL is used as the label
.5intraperitoneal, transtracheal, subcutaneous, subcuticul ar,

i ntradfti damain, asudeapsukiag mahhbéatdRoisdd (¢ AIFERBPIN2Hu&Rence-based label
intrastemal injection and infusion. The determ nation o? a

t her apeut Hempinyis usedean pptizationagiigssysrtd contd i whel HAcE 8RR driatpiedf FhbQSE
skilled in the art. A therapeutically effective dose refers to the
amount  of S¥¥Praar fliwdscentraniaresgoiyeotsibrestefel el Ylale B aler. 2CHbSEAS H:
(e.g., cancer) conpared with the to efficacy that is evident in the
absence ofPR'PRNathunapRgInbdeity Yorefst ercthe weviloSRtection methods of the invention are

completely within the knowledge of the skilled artisan.

15 In addition, the amount of imaging agent used in the i vitro detection methods of
the invention will be determined by one of ordinary skill in the art and can depend on the
degree to which the MDR phenotype is present, e. g. the level of expression of the MDR
transport system (e.g. the P-glycoprotein). The skilled artisan can determine what amount
of the novel iméging compounds that is sufficient for detecting a MDR phenotype without

20 undue experimentation, i.e. a detectably sufficient amount.

‘The type of imaging modality used is not limited to any particular type, and can
include, for example MRI, nuclear imaging (e.g. PET or SPECT), optical imaging,
sonoluminence imaging or photoacoustic imaging (ultrasound). The skilled artisan wil)
appreciate that the particular label domain of the imaging compounds of the invention

25  should be compatible with the particular imaging modality being used.
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The therapeutically effective dose my be estimated initially in

ani mal nodels (e.g., rats, mce, rabbits, dogs, or pigs). The ani mal
nodel nmay al so be used to determ ne the appropriate concentration
range and V83U Y38 dni ni stration. Such information nafcfrﬂgﬁo%@”désed
to determ ne useful doses and routes for admi nistration in humans. 15
Therapeutic efficacy and toxicity (e.g., ED50 - the dose
therapeutically effective in 50% of the population and LD50 - the
dose lethal to 50% of the popul ati on) of an anti body may be

determ ned by stangdafetedBahaRGRUE HctheRERCE UL Lok ﬁ%‘%l %ti%ﬁ%ﬁ?iﬁ%@g or

experinmental animals. The dose ratio of toxic to therapeutic ects

is the t h%@ﬁ[ﬂ?ﬁ"tﬁ thedeBESE appRchriate 198 MGt &é?%ﬁﬁﬁﬂ” b%ﬁxgt&ﬁagfelﬁt#y%m. For

LD50/ ED50. dat a obt ai ned 'f rom ani nal I es may “use

fornul at i nGamiple BdQnBbo 808 89a s TR inYSRion LIE cgﬂﬁﬁﬁea ﬁgatd%%rﬁﬂfthiapis
b h rations

such conpositions may be within a range of circulatfng concen

that i ncl ydert ded22@emd $dtnlak bt Scaffo1d OpdBh Gl di¥ -mem%hgggao%hm{eg GPany
wi thin this range dependi ng upon thg dogage or m enpl oyed,

Lievi t B heat ‘ L pist ite
sensi tisvi tof upfsedBRriBaE h&Rt ﬁﬁgnﬁgﬁ%%ﬁ@a@&s&@%ﬁoﬁe{ r?&fl gﬁ]cilldgﬁ?beéf

The exact dosage may be determ ne e practit

factors r i j .
i i ot o saifet auging 8P ARBLHERY RS0 SR AAAR P 5y 733954 ion
rovi de sufhbgd B ; =Taiey! i i Ej&gd iyred
gf fect. Fact o%ﬂéﬁgsthgtmrm%§ll;]§fet%'{%§)n%%%&gﬁoggéjuﬁérqfﬁygﬁg@ ﬁ?e S \’/g'gi a{ y
of the di saBsfucHIat®h BERRERAMMEITAY iast Hes b} eoln, e sgpisgll stgnd

gender of the subject, diet, tine and frequency oOf aldm nisiratian,

drug conbi'ta, i'Bng, &) Mul B4, 1BRe, IBS FGCV iTiggssmapdetial grange/ fesponse

to therapy. 5Pol ynucl eotides en_codi ng anti bopli es of t he invention may
be const r uglieshcglcar B3 SHRHSESY & miﬁbfél cﬁglhior,edrgﬁ%unﬁ ne?{:!hxel%o?% s%-Sh ¥ ¥
imted to

usi ng wel | -established techni ques including, bdt no

transf err eRariple HrANIODREA| BbEA, Dt A, Fits, 85 rp A LANBHAC [ Haink inBaked
or encapsul ated nucl eic acids, |iposone-nedi ated cellul ar fusion,

i ntracel | whidh 4 eenaEOwilBSdotdinatt 2 B GRAIAEHICAL £ cRAARE, byPGRIBR &Sl U.s.
fusion, viral infection, if) electroporation, "gene gun," and DEAE-

or cal ci ulaphosphssd £1 7% 4454006 ah@n 2T 869, @Ach of which Bl i86drb¥Breldhe¥diy By
dosages of an antibody are in the range of about 5 pig to about 500
jig/kg of rgfathent™ idfrediegiom-99i0y is 8 paiiRiBty alttRAvOfadRISPETOL Bl 88t
encodi ng the anti bodies, effective in vivo dosages are in'the range
of abosit a@Ddingndstic applivatibRl) af it@s gehelapavdibhao HReRaOkhedoRE AbSirntnt Qs
of anti body-containing pharmaceutical conpositions of the present
i nvent i oninesperisiveagiyesmirtiabl paticot tadatkbi ddbeslehi het RlehificRAL inke@e t O
the host. As an exanple, pharmaceutical conpositions of the invention
may be uspfopértienr parenteral administration (e.g., subcutaneous,
i ntranuscul ar, intravenous, or intranasal admnistration). 20All
patents and paTknpatieppéanepie noydecoitecded withhinsandbsdy afshie Rivakt®n, and the
expressly

patient sample may then be assayed for the presence of an antibody-MN complex. As

20 described above, the antibody may comprise a detectable label, such as a fluorescent,
radioisotopic, chemiluminescent, or enzymatic label, such as horseradish peroxidase,
alkaline phosphatase, or luciferase.

Optionally, the antibody may be bound to a solid support, which may
accommodate automation of the assay. Suitable solid supports include, but are not limited

25 to, glass or plastic slides, tissue culture plates, microtiter wells, tubes, silicon chips, or
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i ncorporated herein by reference. The above disclosure generally
describes the present invention. A nore conplete understanding can be

obt ai ned hy .r rence to the follow ng specific exanples ich ar
provi ded f‘ﬁng (ﬁ’ﬁ%’g%s of illustration only and are not %qﬂgﬁ@@@*?ﬁe
limt the scope of the invention. 25 EXAMPLES WO

20071070538PCT/ US2006/ 047445 The structures, materials,
conpositions, and nethods described herein are intended to be
representative exanples of the invention, and it will be understood

that the spopdesduch hebéady ntinding] Sutmot likited i thidk pblyStyRGRP& fss bBSis).
exanpl es. Those skilled in the art will recognize that the i'hventioh

may be pr atty methodikhtnwi a ihataktansy Beudel o SR iiRsARibeaY WAtk 585 support,
mat eri al s, conpositions and nethods, and such variations are

r egar dedasingiidinms¢ diccowatent andfnchh@vhBNEHKL SR, Eé%@ﬁ@'a@so&?ti&f?%ésﬁ Rl

Human Conbi natorial Fab |ibrary (HuCAL Gol d) UCAL(r Dis

an anti bodyndinpnmisfich aseticdrv the GAliHddY b efNelia G¥poii BN HRBRMILAT ind!

Antibody Library; MrphSys AG Martinsried/ Planegg, Germany). The 10

library contibodysmay by ndcbfiplishedfittlahy visdomian f&%@ﬂta}rﬁ% @k Yedctintshe Fab
|

format featuring six diversified CDR regions with an spl ay

t echnol og\Exaompldshe sad) wsidifcic MigBHi@l blats st dtds DAY BRrodeBih SRLAL!
(MorphoSys AG Martinsried/ Pl anegg, Ger many’). CysDisplairmis a

nmonoval entPhahageewdicabCawmplhsitiandh d on a phenot ype- genot ype

| i nkage via disul fide bonds, which allows the recovery of specific

anti bodi es w t Aihhiagtibcibafdesdrtied @8rein may be proRRicRRAE ShineRb@Ycal &b sition
f

pMORPHO23 is a phagem d vector allow ng nonoval ent "CysDi splayTm™o

Fab fr agmeamprisihg aphamckesutically hedeptabRngtdergThe phihRcRihcaRhdtepivble CH
), and the light chain (NNL-CL), all of which are equipped wth

di f f ed@nt cerdier map by nen-pyaigesieq ThacoRpoditicnd nthiy RCddsnihBRréDA16:E5RGRdI Ng

protein chain to the periplasmof E coll. Both 20ompA and phoA

signal seeemhicegomwith at lehst ped other hgemnspet 4s stdbalifinavompoithd] Walh nefyaiens

to the periplasm where the chains assenble via non-coval ent

i nteract i #mingdered i anpritsilelitiplompatibletphamereiticas cafier MOaing] Butlnde

pronot or/ operator region. The |aqr gene product for repression of

expr essi oHmitgd &y spliricebluiiisred bading, dexobie, hod tvast.r Aivaridl of abiehug tch®Rrsthay

Cys-gdi p and Fab expression is achieved by the addition of LPTG

(i sopr Opybe grgplovedinglugirigabutgiot limited to saline, glycine, or the like. These solutions are
15  sterile and generally free of particulate matter. These solutions may be sterilized by

conventional, well-known sterilization techniques (e.g., filtration).

Generally, the phrase "pharmaceutically acceptable carrier” is art recognized and
includes a pharmaceutically acceptable material, composition or vehicle, suitable for
administering compounds of the present invention to mammals. The carriers include

20 liquid or solid filler, diluent, excipient, solvent or encapsulating material, involved in
carrying or transporting the subject agent from one organ, or portion of the body, to
another organ, or portion of the body. Each carrier must be "acceptable" in the sense of
being compatible with the other ingredients of the formulation and not injurious o the
patient. Some examples of materials which can serve as pharmaceutically acceptable

25 carriers include: sugars, such as lactose, glucose and sucrose; starches, such as corn starch
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WO 2007/ 070538PCT/ US2006/ 047445 pyr anosi de) .” The enriched Fab pool s
wer e sub-cl oned from pMORPH(r)23 to the Fab expression vector pMORPH

X9 using t J.ction enzynes Xbal and EcoR . By thi

cystei ne a&§zﬁﬁg}"¥°i3ffc1ker-Hi s6 part at the C-term nus of %@%6@%2?%
were renmoved and the &Hp is excised. The expression vector
PMORPH(r)x9 Fab_FH provides two C-termnal tags a FLAG and .6xHi s
thus facilitating-detection and purification of the Fab proteins.
Phagentid rescue and phage anplification The HUCAL GOLD Fabs phagem d
in TGL celdsa poRkSstaitRl defifufide ﬁdaegﬁxrivﬁﬂlgggﬁapg LR EFodd ik iRA LiAbHL

chl or anpheni col and 1% gl ucose. After er phage 10 1 ntection

VCSML3 - i ] T WRLE, s
( et @Qllul@geue(nmc)ellﬁlb_sé)’a%gtaftréﬁgo%ﬁeﬂgh M‘Lfcﬁnth, It??a'é%ﬁ’hgﬁlﬁé,%xmplems,

concentrated by centrifugation_ age Were ahp

concent ! ¢ pha Pl |

cont i ng i Tt SRS e smon By B B B ool o @ MedSh O
IVl I PT 1143 :

panni ng. | TR g heOf ARKR, S SRR ST Sin it St APraRASR,

was cakri j . e

[ or nat | e e S A P I B o PR Bl gy ot
CA) with ot e i e YN _

The NN pr oror Hal el i 1R Sy phirEianR it Hfading by s bna
rotein w Aulr ikl S . Ufbd G Gal. i id e O%M%k IR

\a/as expr esagdgglﬁ}lﬁ Hg% ?r%ﬂrlr(gr?élajigaﬁlégéeilgl E’\q?%ﬁwﬁ%éﬁ;’ é%gmp%-%ﬁlﬁg’e yﬂl\i&‘ﬁ?ﬂ’

chr onat 09reﬂB@ﬂcH&lPﬂnV@Fﬁé}Qﬁﬁﬂ*eﬁ%id?ﬁﬂébabﬁélhe%&x-\!&lié c&ﬂ&%ké%})%tc 2

skilled in the art. | s contai ning bound MN protelin were

Wi th 5% Mehipidyad RPpharkRshf@al Brbfaubel | owed by a 2 hour incubation at
roomtenperature wth an aliquot of pre-blocked HUCAL GOLD phage

| i brany cont ai 'Wé’tﬁn% ¥gdrity] effifstierCihdubabadd) 369 asBodth RRAY Su1Ew: MRS ©
washed and then eluted with 20 raivl DIT in 10 mM Tris buaffer at pH

8. 0. Thr eenagMQiRHQiatiid) 23 FRE L b@l%gigéla%@%eﬁeaség%%ﬁgﬁe%c hB%sWiRfeRiing,

performed with phage anplification conducted be round as
descri bed fabeey andysifubiing AGRRS Yres@Taties LEAERbXRAMNRN AR prQUAdn Ahe
panni ng to decrease nonspeclfic binding. Exanple 3: Subcloning of

sel ect ed hatibddyagpatitiohoss tBX pveagsmN in E. coli

Examples of pharmaceutically acceptable antioxidants include: water soluble
15  antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium
metabisulfite, sodium sulfite and the like; oil-soluble antioxidants, such as ascorbyl
palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin,
propyl gallate, alpha-tocopherol, and the like; and metal chelating agents, such as citric
acid, ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and
20 the like.

The compositions may contain pharmaceutically acceptable auxiliary substances as
required to approximate physiological conditions such as pH adjusting and buffering
agents, and the like. The concentration of the antibody of the invention in such
pharmaceutical formulation may vary widely, and may be selected primarily based on

25  fluid volumes, viscosities, etc., according to the particular mode of administration
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The sel ected Fabs were cloned fromthe pMORPH23. di spl ay vector to the
PMORPH(r)x9 Fab_FH expression vector to facilitate rapid expression
of sol ubl for ELI SA screening. The DNA preparatio f

pMORPH23 5‘853@@%&"Ew gested with EcoRl and Xbal, thus$g&{q5>@31067dfs
the entire Fab-encoding fragnment (onpA-VL-VL and phoA-Fd). After
subsequent purification, the fragnent was ligated to the prepared 10
pMORPHX9 Fab FH vector (al so digested with EcoRl abal and purified).
The vector containing the Fab insert was transfected into conpetent

E.coli TG sdiectdae!tt 8eshyd, rﬁbl%@ﬁa_ﬁﬂﬁ@rt?%ej AhntiBOS bR 0S [neviBdl ifa plefinhe&iftichl
were grown on LB plates containing 34 1.1.g/rnlchl oranphenicol and 1%

gl ucose o/ & osﬁi%ﬁ-(e.ggh@ah@&wi&unﬁsﬁéﬁ ﬂﬂmmﬁﬁdixg)n culture medi a
cont ai ni ng 34 pg/ m chl oranpheni col and 1% gl ucose. ycerol was added

15 to 20% and thes@nsiRitons bl be hdGiidiied $o MBhifend MBHE br il cofRfattl with

needed for ELISA. To obtain purified Fabs, E. coli transformants

carrying tthsr 268fts Ura¥EEehoHBHEY. Y RiGAbA % thd a8 elib Bb&Rn@f thkde Shake
flask cultures, harvested, and purified using Ni-NTA affinity

chr omats0gr sHiRMadsaiitd cBRbPAASIWRAY cdeREhitaBId fHRSRacl ' i
Exanpl e 4: | de?\ti fli cgti gn of SI\/I\I-SlB(i: ndi ng ngi) fr agﬁn?ééﬁ%%%%%&ﬁ&m

20Maxi sor Fbo%ﬁ:r%?'ex@pﬁe%& @ fiaWes Pac@aliefe Wokbss BTN Rile Q(f)rggt/)urﬁds

sol ution of puritfied human MN protein at a concentration of 5 j

in PBS. Falag ﬂ!@(ﬁa@atﬁiﬁ_@!&ﬁﬁéﬁﬁlaﬁﬁéh% pha@dcbudidaBS PREMRBES S Wb dshion &Y
medi a containing 34 jig/ml chloranphenicol fromstarted stock

cul tures. myelvw@idnldhy BOHABInMEOE by SnAENES of Ffle S PLESS] ﬂcgln}ﬁ@ﬁmited to,

i nduced by addition of LPTG (03 fi'nal concentration). S were

|l ysed and c@Qinplavetfoub,yiffthBuivatar, iREARA¢RM, WirhRbdullaBe ivelthecf, idRiventricular,
IMN- precoat ed and m | k- bl ocked Maxisorp WO

2007/ 0605 Itineddridal) Kbt 4ks inttaéiRoh @, idtrdtRAWAISpAEntE @D %éiiwpﬁbﬁﬁgﬂaﬁ-or
Pl ates were then washed in TBS and Tween contal ni ng-TBS to renove
nonspeci f irecthl méelineg. Bound Fabs were detected with goat anti human
(Fab')2 antibody conjugated to al kaline phosphatase (Pierce Chem cal,

Rockford, IL). THeeosipbsitivad & tht invBiam {dnhallPeagaapihicGaitafit ameda,

CA) was used as directed in -5 the manufacturers instructions,

exci t at i orimwamoedrTid30suehastoteins Sl piephAcs drgaptidds sbAbasHbumin, hemodyanin,
| arge nunber of E.coli transformants expressed Fabs that exhibited a
si gnal to tmpbglebulit imiderivatite thdrk@Apaficutad P bo PN sSeRUENCHAYBOR) hie

VIl and VL regions identified over 50 uni que M\-bindi ng Fabs. The DNA
and pri6t eikeyisdelimpetienuicyatie (BhH)) ml)htdnardad, caboliyeiated) pblyakcs and asiail

upon their functional properties is show in Figures 3 and 4,

phases. Other protein-derived or non-protein derived substances are known to those
skilled in the art.

In aspects involving vaccines, e.g. cancer vaccines together with the antibodies of
the invention, the compositions of the invention can be administered with or without an

20  adjuvant. Administration can be carried out in the absence of an adjuvant in order to avoid

any adjuvant-induced toxicity. The person of ordinary skill in the art to which this
invention pertains, e.g. a medical doctor specializing in cancer, will appreciate and
understand how to ascertain whether an adjuvant should or should not be used and can
dependent upon the medical history of a subject, family data, toxicity data, allergy-related

25  testresults, etc. In embodiments where an adjuvant is used, it is advantageous that the
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10 respectively. Each of these ten disclosed antibodi eS bound by
ELISA to the purified MN protein isolated froma mammal i an expression
cell 1line, S igure 5). The anti bodi es exam ned

with puri f‘?{eg%%fségl ated fromsf9 insect cells that h?gﬁ'@esgﬁo%iﬁgs
infected with a bacul ovirus encoding the extra-cellular domain of M,
(Figure 5) denonstrating that the ELISA interactions were specific
for the MN protein and not any 15 trace contam nants in the protein
preparations. In a Bl AcoreTm assay, antibodies of the present

i nventi on xipecint proaiokss thd foembttorunpasteddVeintiBoded, QidhhstghgteétpRagcl rom 1
nM(1 x 109 M to about 50 nM (5.0 x 10-8 nM (Figure 5). Exanple 5:

| dent i fi camiibndies. My hiinblengjivamsknand th 965 of damabl HEil NOthk RH8E &sttdAMEted
bet ween MN protein and the anti bodies of this invention 20 were

anal yzed Usithgpsueftanenidroafibie gD adgeed ©GHE GheENoR ”Sﬁta@ieﬁﬁ?h%né%xo
instrument (Bl Acore, Uppsala, Sweden). For the binding of fulT-Ilength
1 9gGs (le4,ust ambacchntnBaehls g aiclrid] but ArwRdt HotfedRs, AARindAVIAIBHikY,
coupled to the CVb bi osensor chip at high density using a standard

ani ne - soupllimiguin Kydfdlid g&;@nid@ﬂsalpaﬂfi&i\e&ﬁﬁanenégﬁﬁm, YbmpRESAYuNPS
then used to bind these 1gGto the anti-human IgG Fc-imbbilized
surface, adjuvagt (CFA)and mc3PleteBREMBEadfiN dnt BEAGODE xS kIR ate B Been shown
Bl Acore was operated at 25C and a flowrate of WO
20071070538 PEA pbiSROSHM04TAEz GO aftitotly Rghinaiv8ylobb dcar cepontfabdidiGens, and
PBS/ 0. 05% Tween 20, or contai ning 10mM NaHEPES, pH 75/ 150nM Nad™/ 3niv

EDTA/ 0. 008 ToweerbRs adhijavarti Hawitt dei dapgicapired Byethé kBlied 8o @t d0agN
increased to 25 pl/mn and various concentrations of anal yte

(e.g., randivaits 56 Peinbe plefaidplaer eetbdiming dpslication, Rehesdak bakeadj@bantOwill
m nutes such that the 5 association phase coul d be nonitored.

Di ssod? at be prefireble fonuse édieainfinsy ardbthat amivast tokRides Wwaoh fyhsiIRSH0E kak kduld
of the anti-human 1gG Fc-immobilized surface at 100 pl/mn with 100

pl of 10 Pamadhos prroskiledgerstn pSenadgiisisatimy «f thd dresbui8itd @ hamaa. 1
Langmuir binding nodel to calculate rate constants. The bindi ng of
Fabs to MN was Formulntigns puitkbieforparedtees] captuthieaus, dntrahbus) iHamkalar, 863
was i nmobilized onto the chip and used to 10 capture the Fabs prior
to the asthediigeshitable phpmisicaaticalicarfieryuand Ectaitanes fdrifernmdsid dndg bi ndi ng
constants for the binding of the disclosed antibodies to purified M
prot ei n. FHeRiYHRLPM@agbe plapdied bylFoy ol theNnakodsoie]! kgpwioinvhd s Ssek hag.,
ranged between 0.15 and 50 W. Exanple 6: Construction of HuCAL

i munbyl oBeMmingtensRheswpesntical Srispeesf Mack Prblirsirgrfo. cRptes Phon0haditibndy
expression in 293 F cells 15Heavy chain expression vector. The

mul tipl e 99 hisuid desags fopmpgapral-adminisivationed e, coBarous daok, thCjvemdan
renoved (NherApal), and a site conpatible with the restriction sites
used for WBEEAE PhAEarcHcalparcepable gElSiopst indowhulsings,iseltions, sespoasioess
(Nhel / EcoRl), VH- dopai ns é_E,coRI /[ Blpl), and the immunogl obulin

const ant ﬁyé%ﬁscf’ﬁ'g eﬂﬂ‘f}l Ingddition torthe acivriiagredingt dhe baigNBlaghBS1B3Namas
equi pped w Eh a thocﬁl%k sequence

contain ine ent commonly used in the art, such as, for example, water or other

20 solvents, solubilizing agents and emulsifiers, such as ethy] alcohol, isopropyl alcohol,
ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3~
butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor and

sesame oils), glycerol, tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters

of sorbitan, and mixtures thereof.
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20 (Kozak, Nucleic Acid Res. 15:8125-8148,1987). The constant regions
of human 1gGl (PM J00228), 1964 (EMBL KO1316), and serum | gAl (EMBL
J00220) were dissected into overl apping ol igonucl eotides, wt engt hs
of about 7%833(5@2933@ | ent nutations were introduced to PFE#W‘EMJ"”* >
restriction sites non-conpatible with the HUCAL design. The

ol i gonucl eoti des were spliced by overlap extension-PCR WO

2007/ 070538PCT/ US2006/ 047445 Li ght chain expression vectors. The

mul tiple cloning site of pcDNA3. 1/ Zeo+ (Invitrogen, Carlsbad, CA) was

repl aced by tworidighieee gar&itérBSadnER@tich bRd PIVihAeded StdiShii 0
sites for insertion of a x-leader (Nhel/EcoRV), HuCAL-I%(%Fv ﬂyd%r?g?dns

( EcORV/ Bsihidkeip mitask inb@esof Ghids 6008 bark @ ShRp GBS i;o?ﬁcw&hﬂ]isg\gﬁgn,
corresponding 5 restriction sites in the A-site weré NheVECo

(I -1 eader JusudIpoiMnldetbn, @l indBhdR] witdont BREL DRk ABRBhos/ BRGNSt ant
region). The x-l'eader (EMBL Z00022) as well as the A-feader (EMBL

L27692) wasteado@ibl, RaiHRp@Cintabdpsiio? Mo AT MBS ard RELEAASLARL T egi Ons
of the human x-chain (EMBL J00241) and A-chain (EMBL ML8645)" were

assenbled ifryapeMnkApueihastthl SulReRnasusl8behided, ARG %h&ﬂ&?”
of full-length IgG from Fabs. Fab heavy chain sequence contal he

Wi t hi n t heularagh@bid, BXREAESI08 inteeiA{al BEIRRESRA Frf?ft?si&ﬁ was excised by
cutting with Mel/Blpl and ligated intd the heavy chai n expression

vect or descri batie dbeMainhhiad oﬂﬁ@;eﬁ@@fﬁc@ﬂ% eMdiive BEQRLARIR 1thifk "i’kpzl %g%ﬂﬁty

| i ght chain sequence contained within p Hx9_Fab_FH was exc

Wi th EcoRvf BeisskiBnTlin theat el thérbpeutiBBKanRa v Holed SR AnXRLESSI ON
vect or descri bed above that had gﬁso been cat W trﬁ EcoRV/ Bs‘?%/\ﬁ Fa

| anbda | i gitibodlyaha nsaaRee (el teeid d dibdas@ MER ¥ ) EGRpdrEh Was the
exci sed with EcoRV/ Hpal and ligated into the |anbda expression vector

descr itbedefitvamethat Rregilepcialtite dUsamsiof Me BERPQBRhIN@IdME Hodeengt h | gGs.
Cel | bag 20L/0 (Wave Biotech LLC, Sonerset, NJ) were seeded with 0.25

x106 293F cel | Shaiterdpentidallyeffesvel ddbsOmdy B8 ebtidtite@ HliNAIS i3 A3inSy PARARI ON
medium (I nvitrogen). Cells were grown to a density of 1 x106/m and

t ransf ect édg-bspis Indeeq dabibits,Glogafor pigdy Becininhl mbéel InGMHIso0hAisBd to determine
expression vector and heavy chai n expression vector encoding the full

| engt h anthelzposppiiate350camtra@pt tanperard wuiet Sf AR isEARDEAISOEE th@IRhiBE iy

reagent (Invitrogen). Followi ng fernmentation for 96 hours at 37C

cel I cul tthee bsuputinaeenmintascfibdases tetirobies fanidiiihi@RidnaRA huflaBe.i | €

filt eg Sed, Therapeutic efficacy and toxicity (¢.g., EDso ~ the dose therapeutically effective in
50% of the population and L.Ds, - the dose lethal to 50% of the population) of an antibody
may be determined by standard pharmaceutical procedures in cell cultures or experimental
animals. The dose ratio of toxic to therapeutic effects is the therapeutic index, and it may
be expressed as the ratio, LDso/EDss. The data obtained from animal studies may used in

20 formulating a range of dosage for human use. The dosage contained in such compositions

may be within a range of circulating concentrations that include the EDsg with little or no
toxicity. The dosage varies within this range depending upon the dosage form employed

7

sensitivity of the patient, and the route of administration.
The exact dosage may be determined by the practitioner, in light of factors related

25 to the patient who requires treatment. Dosage and administration may be adjusted to
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WO 2007/ 070538PCT/ US2006/ 047445 concentrated by targential flow
filtration adjusted to pH 7.6 and then subjected to standard protein
A colum chromat ogr aphy (Amrer sham Phar maci a Bi ot ech, Piscataway, NJ).
Exanpl e 7:Weé’f’q7}0,&%ﬁ%si on Assay Fifty (50) ISof al gd’/crzFﬁj%Wéﬂ‘%sn
of purified MNin PBS was adsorbed onto a 5 non-treated 96-wel| plate
overni ght at 4C. The solution was renoved, and the wells rinsed 3x
with PBS. The wells were bl ocked for 1 hour with 200 gL 50% FBS in
RPM 1640 nedia. The wells were then treated with 100 gg 1le4 anti-M

ant i body iprotide BS#icient RBSs of MRtah8bodydE ih hak¥aiBD ddy; . ¥ i hay -
PBS. After washing with PBS, 5000 P16 Dol (VNG BirkPeretl FaOibiS o oay

to the welbesalamdntohec@imi:lidRabdadved 1 Vg5 a %1;%51 °d ;

The ability of anti-M antibodies toybl (gck g%hgg%tghé%%z uthcoe{ﬁl)tﬁegg’{be)ca’

M\- coat ed age] Waighaandbgarsserthabitgsct vBshi \ ; & of
FEHABE BEct WRSHRE ayd f‘r@gﬁe‘ﬁ% oﬁ‘ﬁﬁrﬁ{ﬁ%ﬁggﬁq,%g;&jy

this experiment is shown in Figure 6 where 100

le4 i nhi bicombaedion@y Reftion selbltBARRSarkOBlelRle kG RL fer vehicle
does not. Exanple 8: Subcutaneous XenografteCa ceft%éw\'mith

| munesoni ugat Q’oi;lqﬁé‘{&biiddylﬂnaéﬂih@ﬂﬁib%ﬁie%f-&e%klgﬁBﬁg bte%oﬁ%ﬁtu%c )%'n‘é
smal | nol ecul es using protocols that are known in t art (e.g., Liu,

et al., Pimeodubld into A6élleithSe bx vi93 0Bl weit 3=t Fﬁ’%ﬂniﬁﬁ%&ng,
u "n

xenograft, MaTu cells were mai ntai ned as adherent cu res

suppl enenbetuotilinkitci0dp FRSte rMNEho RUSIR R hES a8 ; ¥
i nocul at ed subcut aneously in ?h'g ri aht flatan%ﬁg%é&%%&%ﬁ Slﬁll fpked

0.1 xnL obr &@psmited gﬁﬂéiaa&iubﬁ;%%soﬁ&rdéhﬁ&d?c\énﬂfaﬁg{sﬁ%g angaverage
. noc

size of -180 ng (6 days), treatnment was initiate ona

anti bodi egacsgpojtaiat EFDNA-@Ateat Otk GefRBhrbopRA LB Sl i Sr=adi ni st er ed
i.v. once every four days (Q4Dx3) at a dose of fO"Frlg ﬁg?@t@ﬁtrol _mce
wer e 10 eatlecirapordticRBSGent pan,” WAg @Bmair%Qlcm{lﬁﬁésaﬂ&la-n%&dt&Pﬁ%sf%ﬂghy
exam nations into the health status of each ani il were conduct ed.

Each exper i menEfftctiyeaupiedsiges 8fainibBdyies ' ol
was 0.1 nL/10 g body weight. The | ength ?ﬁ% 1\7v| tﬁh oi%gﬁpfh%x%,g%

ng/kg of patient body weight. For administration of polynucleotides encoding the

antibodies, effective in vive dosages are in the range of about 100 ng to about 500 ug of
DNA.

15 The mode of administration of anti body-containing pharmaceutical compositions
of the present invention may be any suitable route which delivers the antibody to the host.
As an example, pharmacentical compositioﬁs of the invention may be useful for parenteral
administration (e.g., subcutaneous, intramuscular, intravenous, or intranasal
administration).

20 All patents and patent applications cited in this disclosure are expressly
incorporated herein by reference. The above disclosure generally describes the present
invention. A more complete understanding can be obtained by reference to the following
specific examples, which are provided for purposes of illustration only and are not
intended to limit the scope of the invention.

25  EXAMPLES
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WO 2007/ 070538PCT/ US2006/ 047445 nmeasured by using an el ectronic
caliper 2-3 tinmes per week and tunor weights (ng) were cal cul ated

based on t r of [length (mm) x width (m)2]/2. t

i ncl udi ng ‘ggizp@mg%%grvati ons, obtai ned throughout the F%Sg&]g@r{‘iﬁse
study were docunented. Tunor growth inhibition (TOO was cal cul ated as
1- T/ Cx100, where T = final tunor weights from-5a treated group, and
C. -final tunor weights fromthe control group. Figure? shows that the
nonocl onal 1 gGl 1e4 when conjugated to a cytotoxic drug produced a

signi ficant antTHdymieneds paterials, dQnpHiiets | AW RRIMEM R4 h&‘f‘éﬁ-{]ﬁ@%tﬁﬁb%d
unconj ugated antibody had no effect. These data denpnstrate that the

t her apeut i betégrbdedita@ilve @RdrhROM QB BvERSIE In b BE uMALBLO4 BlaD th3cope of
vehicl es for cytotoxic drug delivery to tunors. 10 Exanple 9:

Fl uor escens@imvehtiortis 8dt GRkkd 5Pl sBSheAFIRY e xRS, %%?eiy&kiue in the ?rQGJﬂ'l S

may be assayed for MN expression as a diagnhostic tool. Adheren

MN\- expr es shagniettaciRinv8ton A9 0edWd SR eSisios Jlld hg@@kgﬁ&%{&e&

detached fromtheir flasks with 1:710 trypsin/Versene I n ol ution

for 5.50 Ieawidlill8ipoSBbhSatBh&nSRUMAQ vartdRhs 'é%ﬁ%ﬁ%éﬂ”\?]ﬁﬁi}vthe ambit

washed once with iceé cold RPM 10% PBS, and resuspen

i ce-col d gradrnbehuf fer (CC Me-free PBS, 2% BSA, and 0. 05% sodi um
azide) at 6 x 106 cells/m . Primary antibody, human anti-MN 1gd, or
control h n |ga_1 ant i body_at 25 jsg/rnL were incubated with 6 x 105
cells on &+ =~ S A SRR G 2R EARE Al Al o

cells with the ice-cold staining buffer. The cells were fixed with 2%
f or mal dehyde i HRBELY GOLID isvinrutivsdy ltery baseh@UHLGACE étnblosl ai0inas
buffer. The cell 20 pellet was resuspended in 100 pl ice cold

st ai ni ng Sleinfténatomdal taitibody Litiridy; ModioSAk &G MidrtinsricdA8asp@pGediahy). The
anti body (final conc. 1:200, Ml ecul ar Probes/Invitrogen, Carl sbad,
CA), and ilihcupesstinena spehdtiy fullylimutan ahtieodynieaydn dit FabofdymneBatwash e sl
fromthe cells two tinmes with flow buffer (PBS containing 2% BSA),

and t he cdivessifval €DRasgopemitbdnidisplyltedhnblogw fixuhé eglectioAGS haghadffigitg Of
the resuspended cells was _perforned on a Beckman WO

200710705 38HOTidsS2oIBis pl4T . $rASS yEaA G efartinns ¢ d/Blarede, Gerga(yy. 8 shows
that PC-3 mm2 human prostate cancer cells expressed MN as assayed by
FACS, whefasRisplap'liscembsoialt podge dispbaypbehnbligy Ansddumdy plkepapeeshotype
cell nediated cytotoxicity assays (ADCC assays) Anti-tunor activity
of anti - Mpkageyimgipulide frentisawbithimloRDEE rectvievy ¢fspedife antibodies with high

15 affinities.

The phage display vector pMORPH®23 is a phagemid vector allowing monovalent
CysDisplay™ of Fab fragments. It encodes the fuil length gIlIp, the Fd chain (Vy-Cul),
and the light chain (V.-Cy), all of which are equipped with different secretory signal
sequences which directs the corresponding protein chain to the periplasm of E. coli. Both

20 ompA and phoA signal sequences are utilized to transport the heavy and light chains to the
periplasm, where the chains assemble via non-covalent interactions occurs, This display
vector carries an inducible lac promotor/operator region. The lagl? gene product for
repression of expression is supplied by the E. coli host strain TG1. Induction of Cys-gIlIp

and Fab expression is achieved by the addition of IPTG (isopropyl-B-D-thio-galacto-
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-5 expressing PC-3 nrn2 cells and non- MN expressing HCT-116 cells
are-incubated with 250 ng/nL, 1000 ng/nmL, or 2000 ng/nmL human anti-MN
%3, or control human 1g0l anti-di goxin antibody. Human PBMCs are
added to tWOSRVWEPE at effector: target ratios of 50: FTESFU6AKHY. 1
ratios. A chrom umb51 rel ease assay is perforned to determ ne the

| evel of target cell lysis. A small anpbunt of lysis is observed upon
i ncubation of control 10 anti body or no antibody in the presence of
DLD and PC-3 nmm2 cells. This spontaneous |level of lysis is 10-15%

5-10% or Z# 2 i B2 : r J
res pe?:t i ve%%/&é{drﬁ'l g%l %ln,mlggds?:asb sn%ﬁlje Y gﬁ%&%%&n@%@?ﬁé th\/t?/algabi n

ysis of PO monTEde) PORRHERo Nkl st PR RS pORP Aoy B s
80% veie. obLgry SRR i Ko PR & BB b oEingra o Wi Afhea
5. s o g eyl R e .
human gnt ?Ell\/n%ngair}%?slr)o |‘g§arrrl§' i atse&’g‘lf\%a?-ﬁrtt%%%ﬁﬁw gr%{ %ﬁc;%ug&ngw#ﬁ%% %e

used for thgeffierapeutic treatment of cancer. 20 Exanple 11.
| mmunoconi‘upate Preparation A human anti body directed at the MN cell

surface arﬁwgﬂimc‘g%ﬁ%ﬁgﬁg?fﬁ%ﬂ%@ phage display library that

encodes a diversity of _ _ phosys). This antibody was
2005, 25103 THNe TARE) (PR e e S o BRI IOk T s
S0e0 M { BAgB5 AU 38R Wiblemphenicol aHIG ZERLE AeER hbtpBliptiee
t | . i ! [ he,Mr ph lib
compodgd aeaiTMIS TR0 MR 3G L0 30 MRS 3 Bl Mo ng
ti c . | i . were, smpli 100 O .el e
Phei 1 capagris IRk ey SR TRE bR e b ok o RSP B 135518

iflﬁivteir N thﬁf%@ e t%’?é?’ﬁ&ﬁ%ﬂr%% 229 hERHdrd ?ié%?a%‘%‘?@?%fa&?’ﬁgﬁ%e%
! bl - ' _ NMAE (Li
o By b el b 8RSy S GO TG re b SHREREE Sinctitang et e or

ant i bodi eg, raeethe1 tested for their ability to kill 10 MN
expressi ng SR EPRIEm a panel of seven full-length anti bodies

tested, 3 3411 1 1dsﬁ| ect ed.based on its binding properties,
sel ectlvi%ﬁmﬂmn vitro and in

Solid phase panning was carried out by coating MaxiSorpTM plates (Nalgene Nunc

International, Rochester, NY) or Dynabeads™ (Invitrogen, Carlsbad, CA) with human
MN protein in PBS (1 pg/well or I pg/l1 mg of beads). The MN protein represents the
entire extra-cellular domain of the protein with a C-terminal histag for purification. The
20 MN protein was expressed in a mammalian cell line HKB-11 and purified by Ni-NTA
chromatography using standard methods that are well known to those skilled in the art.
Wells containing bound MN protein were blocked with 5% milk in PBS, washed in PBS
followed by a 2 hour incubation at room temperature with an aliquot of pre-blocked
HuCAI GOLD phage library containing 1x10'> HuCAL GOLD Fab phage. Bound phage

25  were washed and then eluted with 20 mM DTT in 10 mM Tris buffer at pH 8.0. Three
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vi vo assays. Sutface Pl asnon Resonarfice (Biacore) Materials and
Met hods Bi ndi ng interactions between H CB11l-expressed human IMN

protei n and.,hpomn 1o full-length anti-MN MAbs were anal%ﬁ@ogﬂﬁ

surface plasnon resonance technol ogy on a Bl Acore 3000 i nstrunent

(Bl Acore, Uppsala, Sweden). For chip preparation, goat anti- human
| gG Pc was coval ently coupled to the CVb bi osensor chip using the

standard am ne coupling kit (131Acore, Uppsala, Sweden). A capture
assay was then used to bind the antibodies of interest to the

ant i - humarropd Fgahnnpviers petbramad hathephags fpigFidagon BordiBred DetvREAGASE
unit Bl Acore signal. The Bl Acore was operated at 25C with a flow rate

of | Qul hnimuethes desenibadgbbvé. f Wastearitigénaly RGs LudaddNeer WERESch BShng: o”fpanmng
150mM NaCl/ 3rnM EDTAJ 0. 005% Tween 20. After ligand binding, flow
rate was itadreasedongpedificbiming.and MN anal yte (50nM to 1 nM was
flowed over the surface for 10mi n such that the association phase

coul d be Subchaies eftselentedRib Rag6eadest HPredRaE fali! owed
25 by regeneration of the anti-human IgG Pc-1mobiTTzed surtace at
100ul/Ain wi t h Th@rstlectMDFABNWE0 E0m38 B mh e PRAORPIARTAGEHIRY 9sRNOk it
acid. Sensorgrans were fitted using a 1:1 Langnuir binding nodel to

cal cul at e pMOBPHERS tFaht K¥ I Xpdebsorlyechs! tOWcilitdta PARd éxpressxorﬁ;ffsbfﬁbie\/l?a%ffor
panni ng-derived anti bodies to the sol uble MN determ ned by surface
pl asnon 5FédBhancenioBi AhoDA prdpatdicdtEthe pMORPH®23 vector was digested with
EcoRI and Xbal, thus cutting out the entire Fab-encoding fragment (ompA-VL-VL and
phoA-Fd). After subsequent purification, the fragment was ligated to the prepared
10 pMORPHx9_Fab_FH vector (also digested with EcoRI/Xbal and purified). The vector
containing the Fab insert was transfected into competent E.coli TG1 F- cells by
electroporation. The transformed E. coli cell were grown on LB plates containing 34
ug/ml chloramphenicol and 1% glucose o/n at 37°C. Colonies were picked and placed in
culture media containing 34 pg/ml chloramphenicol and 1% glucose. Glycerol was added
15 1o 20% and these stock starter cultures were stored at -80°C until needed for ELISA. To
obtain purified Fabs, E.coli transformants carrying this vector were grown typically in

multiples of 1L shake flask cultures, harvested, and purified using Ni-NTA affinity

chromatography using methods well known to those skilled in the art.

Example 4: Identification of MN-Binding Fab fragments by ELISA

20 Maxisorp 96-well ELISA plates were coated with 100 ul/well of a solution of
purified human MN protein at a concentration of 5 pg/ml in PBS. Fabs were expressed
using E.coli transformants grown in 2xTY media containing 34 pg/ml chloramphenicol
from started stock cultures. Twelve ( 12) hours prior to harvest Fab expression was
induced by addition of IPTG (0.5 mM final concentration). Cells were lysed and 100 pl

25  lysate was incubated within the well of an MN-precoated and milk-blocked Maxisorp
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| AAl 3A4 SAA3- 3E17 Affinity (Kd, nM 5 4 27 1 1 6 Antibody Binding
3ee9/ MVAE was shown to have a 1d) of 3.6nMfor purified MN protein

usi ng Bi acore technol ogy, which was the sane as the affj l[;{% of the
uncogj ugat‘é(e 20789 7?5’8%Iy 3ee9. 10 The binding to MN (CA I>§)"J% é@g{ogéﬁ's
specific, as there was no detectable binding to 13 other carbonic
anhydrases. Binding to mitochondria-associated CAS was observed, but
this isozynme would be inaccessible to the antibody in vivo. By
FACS anal ysis, 3ee9/ MMAE was shown to bind to M\-expressing MaTu

cells, but 1ﬁketfoM\hc5h?9 At do¥@ (Dhbea@kd. Spifdl %fe%é@%shaﬁ‘ﬁﬁ’&%néwe@&dy
0250, a hunanlzed | gGlL
containing-TBS to remove nonspecific binding. Bound Fabs were detected with goat anti-

human (Fab’), antibody conjugated to alkaline phosphatase (Pierce Chemical, Rockford,
IL). The substrate AttoPhos (Roche Diagnostics, Alameda, CA) was used as dire'cted in
-5 the manufacturers instructions, excitation was at 430 nm and emission was read at 535 nm.
A large number of E.coli transformants expressed Fabs that exhibited a signal to

noise ration in the ELISA of > 10. DNA sequencing of the VH and VL regions identified
over 50 unique MN-binding Fabs. The DNA and protein sequences of the entire VH and
VL of ten antibodies based upon their functional properties is shown in Figures 3 and 4,

10 respectively. Each of these ten disclosed antibodies bound by ELISA to the purified MN
protein isolated from a mammalian expression cell line, HKB-11 (Figure 5). The
antibodies examined also reacted with purified MN isolated from sf9 insect cells that had
been infected with a baculovirus encoding the extra-cellular domain of MN, (Figure 5)
demonstrating that the ELISA interactions were specific for the MN protein and not any

15 trace contaminants in the protein preparations. In a BlAcore™ assay, antibodies of the
present invention specifically bind to human MN with a K4 in the range from 1 nM (1 x
10" M) to about 50 nM (5.0 x 10°® nM) (Figure 5).

Example 5: Identification of MN-binding Fabs and IgGs

The binding interactions between MN protein and the antibodies of this invention

20  were analyzed using surface plasmon resonance technology on a BIAcore 3000 instrument
(BIAcore, Uppsala, Sweden). For the binding of full-length IgGs (1c4, laal, and 3ee9),
goat anti-human IgG Fc was covalently coupled to the CMS biosensor chip at high density
using a standard amine coupling kit (BIAcore, Uppsala, Sweden). A capture assay was
then used to bind these IgG to the anti-human IgG Fe-immobilized surface, aimiag for a

25 300 response unit BIAcore signal. The BIAcore was operated at 25°C and a flow rate of
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15 anti body, (WIlex) was used as a reference throughout thesin vitro
studies. It bound MWNwith a Kd of 5.3nM and exhibited a simlar

bi nding profile to M\ + and MN- cell |ines as 3ee9/ MVAE,

Sinmlar re¥MPY%ERE obtained for the anti body 1E4 and%cggfsmom'”“s

i mmunoconj ugates (Figures 10b and 10c, respectively), which exhibited
binding to M\+ cells, but not to M\-20cells. Antibody Internalization
3ee9/ MMAE was selectively internalized by M\-expressing cells
(PC3m2), but not by M\-negative cells (DLD1), as neasured by

Cel | onai ¢ LT - i m . . .

20071 0706 S4B THEbAR bard BBt PSS Fuvesy 20,0x containing 10p Y Ne-
internali t IMNL A ( 1). cell.s..
(Figure. 1 repes, 7 shonde Wbt moivo Bt ¥odiBiog: ACrkierd tiaipe, the
various c i dat e _anti bodi es, i ncl ydi.n he .anti body 5 portion of
sec0) e 3e8) Fabfieh AR UR R Ren SO B ma oo R RS e s i
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ant i bogi es _and .cel ] ul ar pr.otei nsE%»ﬁr g i mmunopreci pitated and the

co- pr edi pittHFEHCRRPFSGEALIAReIIRTonEy Rissosirtrmiinsqspisededdfoy &P spryesy t h
enzyme-|i r}é@? St r)&pt avidin. Both G250 and the 3ee9 anti body of i
3eed/ MVAE 'S bvgpsnetasion of the antidhueenn Il Frolmmebilizadguafacant; 104L/min
single band of the sane size as MN from M\+ cells (Figure 12). Less
speci fic afith KO e§ 18w phesphetip aciga Sgnspneramsgverafitierdmring @ &ildiangmeit
several other proteins in addition to MN. Cytotoxicity In vitro

cyt ot oxi ciPinfingmadd tepleulatgrite constants. BudOndinger fets th dIN dvas sirhidarly
highly 15 cytotoxic to M\-expressing PCG3m® cells (ECS50 = 50 nM, but
not to wdﬁégampd/éxqwmhabwr@emmar\‘ bygfewagmymotibizesl gritathe thip dad|useditp
of M\-negative cells was seen even at doses as high as |uM The 1A4

i nunufBcofifRigHttae ks psios & the grrgsamrnp el MY bistlinge Fjsury 6 shows thefresultivig+

cells (PGm®2 and MaTu), but not for M\ cells (MIAPaca2 and DLD1) in
the in vi Pidingrossignts orthe hindingof (i ¢sglesed 3piibodigidppugfied MN praswen. Eagh

of the antibodies bound MN exhibiting Kd values that ranged between 0.15 and 50 nM.

Example 6: Construction of HuCAL immunoeglobulin expression vectors for

transient expression antibody expression in 293 IF cells

15 Heavy chain expression vector. The multiple cloning site of pcDNA3.1+
(Invitrogen, Carlsbad, CA) was removed (Nhel/Apal), and a site compatible with the
restriction sites used for HuCAL was inserted for the ligation of the leader sequences
(Nhel/EcoRI), VH-domains (EcoRI/BIpI), and the immunoglobulin constant regions
(BlpV/Apal). The leader sequence (EMBL M83133) was equipped with a Kozak sequence

20 (Kozak, Nucleic Acid Res. 15:8125-8148,1987). The constant regions of human IgG1l
(PIR J00228), IgG4 (EMBL K01316), and serum IgAl (EMBL J00220) were dissected
into overlapping oligonucleotides with lengths of about 70 bases. Silent mutations were
introduced to remove restriction sites non-compatible with the HuCAL design. The

oligonucleotides were spliced by overlap extension-PCR.
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20 i mmunoconj ugate was found to be selectively cytotoxic for MK
cells (PC3m®2), but not for M\ cells(MAPaca2) in the in vitro

cyt ot oxi ci 'S, (Figure 13c). The cytotoxic drug i

by 3ee9/ M\)&é 2?@?023:?4%[)”' in inhibitor that prevents spi %ﬁg{!dﬁéﬁ‘gﬂ
during cell mtosis resulting in Q/Marrest. The effect of treatnent
of M\-expressing cells (Pc3nanR) and MN non-expressing cells (H460)
with 25 3ee9/ MMAE is shown in Figure 14. The tubulin is stained with
fl orescence | abel ed WD 2007/ 070538PCT/ US2006/ 0474. 15 anti body.
Untreated cell sLighowath a?mabn s&irhd] Thi eIk enindhit 8f bAsNABagELd WN

expressing cells showed tfragnented fibers resulting fromtubulin
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activity was seen in M non-expressing cells. These studies confirnmed
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exhi bits significant and_consistent anti-tunmor effects on the growth
of 10 rul 'PRPEHMUTHIER InEAdgHtartere DRBYESRRIE (oleadera BRGRY Elral £¥l-wWearins), and
adm ni stered _via_the intravenous route in an intermttent schedul e.
The in vi Jépa&rinal (ArAin eorstant regiondeBhy MlemendEMBL A0 dsrwedl as the A-
di fferent human xenograft tumor nodels. These nobdels were established
t hr ough sUersigr BLI276B2 awera bothrequipphd mith Kenadssequentes. Tire cofstand kegions
athyrnic Ner (nu/nu) mce (Taconic, NY). The human tunor xenograft
nmodel s evai the lnunars-chpdh (BB 108240 Rod Acchain (FMBEM 18640 varmasemided by
t he HT-29 and Col 0- 205 human cob-rectal carcinoma (CRC) nodels,
PC3M\R pr eyedarcextenstinnd@R asdebetibed #b@vEICT- 15 nul ti - drug resi st ant
(P-gp) CRC nodel, and the M aPaCa2 hunman pancreatic nodel. PBS was
used d8 a vehi dfaagraiod oifidh-agerbde GificonBakwe Rabieepachaih feesive dantkined
The dosing volunme was 0.1 ni/10g (10 rnL/kg). 20The | ength and wi dth
of each t (idin therks cnt axpressibrusicny pMORPEE? Fabhi EHodsiepeised@bBeuttingreih
per week, and tunor weights (ng) were cal cul ated based on the formul a
of [I engt BMieKBjpbandiligated (ntp the)leatpchalp expetsion veotoir delicrigediatidvy that had
observations, obtained throughout the course of the study were
docunent e@e?mc%ﬁtlmﬁwlﬂatlgbk@qm kghtichain Sygteam ¢onbd@)d withis naxi mum
tol erated dose éMT[%% is defined as the highest dose that does not
produce 2BMPRBEEP Fah HH »omereiserhvith FoalM/bsiWieod Heatedindy thed{appe light
| oss. Tumor growt h _inhibition

15 chain expression vector described above that had also been cut with EcoRV/BsiWI. Fab

lambda light chain sequence containncd within pMORPHx9_Fab_FH was excised with
EcoRV/Hpal and ligated into the lambda expression vector described above.
Large scale transient expression of full-length IgGs. Cellbag 20L/0 (Wave

Biotech LLC, Somerset, NI} were seeded with 0.25 x 10° 293F cells/ml (Invitrogen) in 9.3 \
20 L Freestyle 293 expression medium (Invitrogen). Cells were grown to a density of 1

x10%/ml and transfected by the addition of 5 mg each of the light chain expression vector

and heavy chain expression vector encoding the full length antibody in 350 ml Optimem

(Invitrogen) containing 293fectin reagent (Invitrogen). Following fermentation for 96

hours at 37°C, cell culture supernatant was harvested by centrifugation, sterile filtered,
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WD 2007/ 070538PCT/ US 2006/ 047445 (TA) was cal cul ated as (1-T/C)x100,
where T = final tunor weights froma treated group after the | ast

dose, and = fJ tunor weights fromthe control gro

| ast dose.‘gpr‘?mg@g%lﬁ on, anti-tunor efficacy was neasurggjz@stzﬁ?@an%
i nci dence of responses (or responders or regressions) defined as
tunmors with 50% of their initial size. A mninmumduration of 57 days

is required for a response to be considered durable. Efficacy of

3ee9/ MMAE i n MaTuXenograft Model Human manmmary xenograft, MTu
cel I's ver ecombdttaddFtaaserddG6® Mirrsidh i8S 18 B a5 BRA &Eﬁé&&% |

10% FBS. NCr nude m'cea%e& 12 weeks of a{:;e \/\g?e i'ngcu@ate ohdidara

subcut aneopsletn Abolbign Ettr8RhrokARk Rh% Ph2fn &84 Bibddd, Piséat%w%yigg).ﬁg%

mat ri gel/ 20% HBSS. 10 When tunorS reach an average size o

(7 days), EiBabReAtCUPAdhlibt akeH BAY 79-4620 (3ee9-10) was
adm nistered 1.v. once every tour days (4Dx3) at a dose of 1, 3 and
10 ng/ kg. Cont ' ' '

1o/ k. | Cont sk 56 £1 LEAA eduithd b RRBA AT ¥ESSONHIRbELbno &

nonocl onal antibody at a y eéxam nations in

the healt L i B &~canduct ed. Fach 15 experi t al
group ?_ong? Ozlt tg%ltj%if ﬁlggﬁ?%ée?mae_%g?ﬁ 42%5?%?%3‘5?%‘%%/\%?%?% aﬂg&“?'”‘%g g
an o1 ot r et EBIES BREWALEb g Por R o o R T TPy ver o
T AT Bk Tl s AT
was 20 calluh it EHS M Fo Rt ToE B oF o K RRIA BLFBF. AEPEREITE B o
treated gr , final mor. weights fromthe control group.

se66/ M NS SREF Mty el St ielis) Verd gtdsal t Rl o lar ingiaied
treat ani mal. 5 .exhishj ti_ng _no significant weight |oss. Representative
effi cggy se é%tSFfv%ng &t 3% 5;@21\,@?%2@[3 apGPEN angibpdlies orhlegkaghesion of

Fi gure 15..,Tunors | both the untreated and 25vehicl e-treated .
control grhgﬂﬁp%cedlgetev[\%g) 88?‘8@%‘?3 BfHgs F?‘?"‘SEF‘fa%"rﬁ‘Y?éﬁ’é‘.g vifePREaAngsamplesy this
time experiment is shown in Figure 6 where 100 pg of anti-MN antibody 1e4 inhibits cell

adhesion, whereas control IgG or the buffer vehicle does not.

Example 8: Subcutaneous Xenograft Cancer Model with Immunoconjugate

15 Anti-MN antibodies were conjugated to cytotoxic small molecules using protocols
that are known in the art (e.g., Liu, et al., Proc. Natl. Acad. Sci. 93:8618-8623, 1996.).
Human mammary xenograft, MaTu cells were maintained as adherent cultures in RPMI
supplemented with 10% FBS. Ncr nude mice (8-12 weeks of age) were inoculated
subcutaneously in the right flank with 5 x 10° cells in 0.1 mL of 80% matrigel/20% HBSS.

20 When tumors reached an average size of ~180 mg (6 days), treatment was initiated.
Monoclonal antibodies conjugated to cytotoxic small molecules were administered i.v.
once every four days (Q4Dx3) at a dose of 10 mg/kg. Control mice were treated with PBS
or an unconjugated monoclonal antibody. Daily examinations into the health status of
¢ach animal were conducted. Each experimental group consisted of 10 mice and the

25  dosing volume was 0.1 mL/10 g body weight. The length and width of each tumor was
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WO 20071070538PCT1US20061047445 for animals in control and vehicle
groups were 11.2 days. At the end of dosing, 3ee9/ MLVI AE showed
robust anty -t ficacy at all doses exam ned. Mbre i.fl |y,
BAY 79- 462 0(25@2“53‘-"7% ) yielded 67,72 and 78% TOT at 1, f@g@l&@@ﬂﬁ%
respectively. In conparison, the unconjugated 3ee9 mAb had no
significant effect in inhibiting the 5 growh of this mammary
xenogr aft-tunor. Fol |l ow ng the conpl etion of the
pre-determ ned dosing regi men (4Dx3), the effect of 3ee9/ 1VI MAE on

tumor gr ovnpasdeddeyy wing amede@salcanlipaD-8l GhRE phinesbk MHa tﬁﬂgmeiigﬂts"ar%y Were
15, treatnent of 3ee9/ MVAE resulted in significant tunor growh del ay

and r egr eswiauatedbasthien iimfoatuldof et RO & VidnDHka)y/2f alil &M, Mtluding
cessation of treatnent, 10 tunors renmi ned stable for -2 weeks and

began to glady cbsarkatidie) @aiihel thrddeBb@l the cot@dd &¥fihd 8T WERY ocWBESted. Tumor
responsive to this treatnment of I ng/kg. In conparison, 100% of the

ani mal s r espetidiedibidren TdRvheagadatd bH1-3/@abol A8 K fin® tuARE Svei \](_ﬁ?om

after -3 nonths followi ng the cessation of treatnment, only 3 an

t unor s-5showvtesital grosp,ahd Ge=ghaWihot Reigh® fPord i chRtrBDAKEp. OERHRST shows that
respectively, show ng that 70 and 90% of the ani mals remained

15t unror - f rieemenediond] 1gG1 1&0wHery Sordl dobdd tb ARy ERSSAEMR produdel § MRt ant-
The nonocl onal g3 1E4, when conjugated to a cytotoxic drug,
produced dumbyelfdct a3t ma/MgiiminifDEoGh 0 twhagal ﬂﬁtunhbﬁu?&@&dmm.ﬁa’ 0
xenograft, MTu, when dosed at 30 ng/ kg i nmunoconj ugate, whereas tﬁe
unconj ugatédctarithekodata Hatdommraefth@iche (Elguite: sty of MiHdR]es ABQED ABRT S
usi ng the sane protocol, but substituting conjugated forns of
20ant i bod N padteipFisyehieled Tor cyfmefic ang hfiady tg@Meosi M | ar resul ts.
Addi tionally, when using the conjugated form of 3ee9, anti-tunor
ef f ectls wipxampded: e ; -
various histol ogi cal type including,
cob-rectal can&stls xagdgrsiayediod N exprekih(3 AdBgn b €HN ARL&SH AR
xenograft nodel. These data indicate that the therapeutic utility of
ant i bodi e8*Ripssing RE-3agmi2iestls a0 mmalViN expassiAB TEID CEER Wt depbRiadid s their
drug delivery to tunors. WO 20071070538PCT/ US2006/ 047445 Exanpl e 13.
Ther apeut flasks yigx1:08 twypsinfiéricon inPBS eeldfidd/fdvisko i10 rates XEBROWaktspun
Model The maxi numtol erated dose (MID), m ni nmum effi caci ous
dose ( MEDJOWRAPOOHEmap erinites) weithed 09 with iRee8! RPMYABMBEES Aelietdtispadcd
usi ng MaTu xenograft tunor-

15 1inice-cold staining buffer(Ca™ Mg*-free PBS, 2% BSA, and 0.05% sodium azide) at 6 x

10° celis/ml. Primary antibody, human anti-MN IgG1, or control human IgG1 antibody at
25 pug/mL were incubated with 6 x 10° cells on ice for 1 hour. The unbound antibody was
washed from the cells with the ice-cold staining buffer. The cells were fixed with 2%
formaldehyde in PBS for 10 minutes, then washed twice with staining buffer. The cell

20  pellet was resnspended in 100 pl ice cold stainin g buifer containing anti-human Alexa
fluor 488 secondary antibody (final conc. 1:200, Molecular Probes/Invitrogen, Carlsbad,
CA), and incubated on ice for 1 hour. The unbound antibody was washed from the cells
two times with flow buffer (PBS containing 2% BSA), and the cells were resuspended in 1

mL flow buffer. FACS analysis of the resuspended cells was performed on a Beckman
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5 bearing mce.. The Tl is defined as the ratio of the MID divi ded by
MED. 3ee9/ 1VIMAE was adm nistered intravenously once every 4th day
for a total of injections (AUDx3). 3ee9/ MMAE was adm nj.stere t
dose |eve|%’°&?°”%?%‘i%, 1.25, 2.5, 5.0, 10, 30 and 60ny/ Q’&Tﬁ%&ﬁ"cﬁgéﬂ“s
mce were treated with PBS or an unconjugated nonocl onal anti body at
a dose of 60 ng,/kg. 3ee9/ MVAE dosed at 60ng/ kg appeared to be the
MID, as there was 10% 10 lethality and -20% body wei ght loss in
response to this treatnent. Al other treatnment groups were well
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in Figure 18. At the end of dosing, 3eeY/ (
5 25T/ kG SRl s ARndy B URLRLL D91 CORARERLY L V. Doses of
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aver age siigel of targe? 0e1PBsiD Al SndPdSdunt bf BRTEHMseWRS upbh §dc@b&hn of control

3ee9/ MMVAE was adm ni stered i.v. once every four WO

2007/ 03053 BRETVERRELAITAA |
2.5, 5.0, 10 my/kg. O s B DL g P B e, it sobnialeous

un- conj ugaREcNYRHRG! CNEE%ANLDROEY2 3% for 8096291, A STV dtFer e”ff%ct%ij%ibjs,om
MVAE was assessed as a free drug at a dose of 0.1, 0.2 and I ng/kg.

The 0.1 aagpeeteliD/ HKehikAsagsiobr AN Saﬂfr&‘é,ﬂm?tmgﬁ%ﬁ%%ﬁx tAYBUBES e
this drug to those present on 5 and 10 5 ng/Kg 3ee9/ MVAE

respect i velhgn incaba@d MlhEh¥asi- MY hndtdlaesk AtRVedbs, Rlsls HFI8ES nfY8 BLiRGshen
with all treated animls exhibiting no significant weight |oss.

Si mi | arl yincubsted withaRs hethad AMMEMN Ig&5s, wb slgrafichnBly AEHeK than\Wed SondbB0 Lysis
well tolerated with non-significant, mninmal weight |oss. However, "at

the tep doB<0,60, mtybdey ,wasa%dr&tdha&dntammoq%&mymbmgvmz A1 F000BIgh At
animal s exhibiting 10 severe weight |oss and thus was consi dered
t oxi c. 50:1 target:effector ratios. Similarly, 30, 33, and 38% lysis was observed at 25:1 ratios,

and ﬁnt;llly, 8, 10, and 15% lysis was observed at 5:1 target:effector ratios. These
experiments show that human anti-MN antibodies mediate anti-tumor ADCC activity and
may be used for the therapeutic treatment of cancer.

20 Example 11. Immunoconjugate
FPreparation

A buman antibody directed at the MN cell surface antigen was generated using a

phage display library that encodes a diversity of human Fabs (Morphosys). This antibody
was conjugated to Monomethylauristatin E (MMAE) (Fransisco et al., Blood, 2003,

25  102:1458-1465) (Figure 9).
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Representative efficacy of 3ee9/M MAE and free M VIAE in the HT-29-
tumor nodel is illustrated in Figure 19. Tunors from both the
untreated and vehicle-treated control groups grew progressively in
al | ani mal YO #8788 n doubling time for aninals in contfdiUSP§ro47445
vehicle groups were 6.4 days. At the end of dosing, 3ee9/ MMAE showed
15 robust anti-tunor efficacy at all doses exam ned. Mre
specifically, 3ee9/ MVMAE at doses of 0.625, 1.25, 2.5, 5 and 10 ng/ kg
yi el ded 54, 72, 97, 100 and 100% TOT, respectively. In conparison,

free M s/|ninb Avenphidsdiesitped in significant TG of 60% whereas
0. 1ng/ kg had no significant effect in inhibiting the growmh of this

ft del y ing”
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Figure 20) and a single dose at the tine

21). I'n baif uaaélga;ﬂt@&m&eiaﬁlug&éfddg@%n%q?jg%ﬁ%ﬁg;@%gmi’eaﬁ mn%%&ive Fabs

2007/ 070538PCT/ US2006/ 047445 gar dl'ess

schedul e, aee BehVoiveiRe b E@le¥et® Hhfmh THS1 hititdais Pt in
this CRC xenogreaft rmdelt. Taglge 2, bgl%ﬁlh@bgﬁﬁggﬁléz@é&g%&t?‘?ﬂabn%\réﬁp

efficacy qlrifie@@MdMEE codjiatedioltnd 1WXBHnGE e o
that which V\I/as observg?j Jf %art 3ee9/ MVA hc?% %&B?é‘gc oecﬁg%ﬂe‘!,qgéd 88,

o b e SRR S0 2 L L
10 MN expressing cells. From a panel of seven full-length aatibodies tested, 3ec9/MMAL
was selected based on its binding properties, selectivity and potency in both in vitro and in
vivo assays.
Surface Plasmon Resonance (Biacore) Materials and Methods
Binding interactions between HKB11-expressed human MN protein and human
15 full-length anti-MN MAbs were analyzed using surface plasmon resonance technology on
a BIAcore 3000 instrument (BIAcore, Uppsala, Sweden). For chip preparation, goat anti-
human IgG Fc was covalently conpled to the CMS5 biosensor chip using the standard
amine coupling kit (BIAco;e, Uppsala, Sweden). A capture assay was then used to bind
the antibodies of interest to the anti-human IgG Fe-immobilized surface, aiming for a 300
20 response vnit BIAcore signal. The BlAcore was operated at 25C with a flow rate of
10ul/min and ruaning buffer containing 10mM Na-HEPES, pH 7.5/ 150mM NaCl/ 3mM
EDTA/0.005% Tween 20. After ligand bin.ding, flow rate was increased to 25ul/min and
MN analyte (50nM to 1 nM) was flowed over the surface for 10min such that the
association phase could be monitored. Dissociation then proceeded for 35 min, followed
25 by regeneration of the anti-human IgG Fe-immobilized surface at 100ul/min with 10mM
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PCT/US2006/047445

phosphoric acid. Sensorgrams were fitted using a 1:1 Langmuir binding model to
calculate rate constants (Table 1, below),

Table 1
Affinity of panning-derived antibodies to the soluble MIN determined by surface plasmon

resonance (Biacore)

1E4 3EE9 | 1AAl | 3A4 SAA3 3EF2
Affinity 5 4 27 1 1 6
(Kd, nM)
Antibody Binding

3ee9/MMAE was shown to have a kD of 3.6nM for purified MN protein using
Biacore technology, which was the same as the affinity of the unconjugated antibody 3ee9.
The binding to MN (CA IX) appeared specific, as there was no detectable binding to 13
other carbonic anhydrases. Binding to mitochondria-associated CAS was observed, but
this isozyme would be inaccessible to the antibody in vive.

By FACS analysis, 3ee9/MMAE was shown to bind to MN-expressing MaTu cells,
but not MN-negative DLD cells (Figure 10a). The MN antibody G250, a humanized IgG1
antibody, (Wilex) was used as a reference throughout the in vitro studies. It bound MN
with a Kd of 5.3nM and exhibited a similar binding profile to MN+ and MN- cell lines as
3ec9/MMAE.

Similar results were obtained for the antibody 1E4 and laal immunoconjugates
(Figures 10b and 10c, respectively), which exhibited binding to MIN+ cells, but not to MN-
cells.

Antibody Internalization
3ee9/MMAE was selectively internalized by MN-expressing cells (PC3mm2), but

not by MN-negative cells (DLLD1), as measured by Cellomics (Figure 11a). Similarly, the
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1E4 immunoconjugate was found to be internalized by MN+ cells (PC3mm2), but not by
MN- (DLD1) cells (Figure 11b).
Immunoprecipitation

To further explore specificity, various candidate antibodies including the antibody
portion of 3cc9MMAE {3ee9) and the reference antibody G250 were incubated with cell
lysates of MN+ (Pc3mm2) and MN- (DLD-1) cell lines that had been selectively labeled
with biotin. Complexes between the antibodies and cellular proteins were immuno-
precipitated and the co-precipitated antigens visualized using immunoblots developed with
enzyme-linked streptavidin. Both G250 and the 3ee9 antibody of 3ee9/MMAE selectively
bound and co-immunoprecipitated with a single band of the same size as MN from MN+
cells (Figure 12). Less specific antibodies such as 3ef2, 5aa3 and 5A6 co-
immunoprecipitated several other proteins in addition to MN.

Cytotoxicity

In vitro cytotoxicity assays were carried out. 3ee9/MMAE was found to be highly
cytotoxic to MN-expressing PC3mm2 cells (EC50 = 50 nM), but not to MN-negative
MIAPacaZ cells (Figure 13a). Less than 10% killing of MN-negative cells was seen even
at doses as high as 1uM. The 1A4 immunoconjugate was also found to be selectively
cytotoxic for MN+ cells (PC3mm?2 and MaTu), but not for MN- cells (MIAPaca2 and
DLD1) in the in vitro cytotoxicity assays (Figure [3b). Additionally, the 1aal
imrnunoconjugate was found to be selectively cytotoxic for MN+ cells (PC3mm?2), but not
for MN- cells(MIAPaca2) in the in vitro cytotoxicity assays (Figure 13¢).

The cytotoxic drug MMAE delivered by 3ee9/MMAE is a tubulin inhibitor that
prevents spindle formation during cell mitosis resulting in G2/M arrest. The effect of
treatment of MN-expressing cells (Pc3mm2} and MN non-expressing cells (H460) with
3ee9/MMAE is shown in Figure 14. The tubulin is stained with florescence labeled
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antibody. Untreated cells showed normal spindle formation, while the treated MN
expressing cells showed fragmented fibers resulting from tubulin binding with MMAE and
prevention of normal spindle formation. No activity was seen in MN non-expressing cells.
These studies confirmed that the antibody drug conjugate 3ee9/MMARE kills cell through

targeted tubulin disruption.

Example 12. In Vivo Activity of Immunoconjugate

In vivo pharmacology of 3ee9/MMAE Against Subcutaneously implanted Human
Xenograft Cancer Models

3ee9/MMAE exhibits significant and consistent anti-tumor effects on the growth of
multiple human xenograft tumor models in athymic mice when administered via the
intravenous route in an intermittent schedule. The ir vivo anti-tumor effect of
3ee9/MMAE was examined in 6 different hupan xenograft tumor models. These models
were established through subcutaneous implantation of human tumor cells into female
athymic NCr (zu/nu) mice (Taconic, NY). The human tumor xenograft models evaluated
included the MaTu human mammary carcinoma model, the HT-29 and Colo-205 human
colo-rectal carcinoma (CRC) models, PC3MM?2 prostate carcinoma model, the HCT-15
multi~drug resistant (P-gp) CRC model, and the MiaPaCa2 human pancreatic model. PBS
was used as a vehicle, and dosing solutions were prepared fresh daily. The dosing volume
was 0.1 mL/10g (10 ml/kg).

The length and width of each tumor were measured using an electronic caliper 2-3
times per week, and tumor weights (mg) were calculated based on the formula of [length
(mm) x width (mm)?)/2. All data, including daily observations, obtained throughout the
course of the study were documented in Anti-tumor Data Acquisition System (ADAS).
The maximum tolerated dose (MTD) is defined as the highest dose that does not produce
greater than 20% lethality and/or 20% net body weight loss. Tumor growth inhibition
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(TGI) was calculated as (1-T/C)x100, where T = final tumor weights from a treated group
after the last dose, and C = final tmor weights from the control group after the Jast dose.
In addition, anti-tumor efficacy was measured as the incidence of responses (or responders
or regressions) defined as tumors with < 50% of their initial size. A minimum duration of
7 days is required for a response to be considered durable.

Efficacy of 3ee9/MMAE in MaTu Xenograft Model

Human mammary xenograft, MaTu cells were maintained as adherent cultures in
RPMI supplemented with 10% FBS. NCr nude mice (8-12 weeks of age) were inoculated
subcutaneously in the right flank with 5x 10° cells in 0.1 mL of 80% matrigel/20% HBSS.
When tumors reached an average size of ~180 mg (7 days), treatment was initiated. BAY
79-4620 (3ee9-IC) was administered i.v. once every four days {(Q4Dx3) atadose of 1,3
and 10 mg/kg. Control mice were treated with PBS or an un-conjugated monocional
antibody at a dose of 10 mg/kg.

Daily examinations into the health status of each animal were conducted. Each
experimental group consisted of 10 mice, and the dosing volume was 0.1 mL/10 g body
weight. The length and width of each tumor was measured by using an electronic caliper
2-3 times per week, and tamor weights (mg) were calculated based on the formula of
[length (mm) x width (mm)®)/2. All data, including daily observations, obtained
throughout the course of the study were documented. Tumor growth inhibition (TGI) was
calculated as 1-T/Cx100, where T = final tumor weights from a treated group, and C =
final tumor weights from the control group.

3ee9/MMAE was well-tolerated at all doses examined with all the treated animals
exhibiting no significant weight loss. Representative efficacy of 3ee9/MMAE in the
MaTn tumor model is illustrated in Figure 15. Tumors from both the untreated and

vehicle-treated control groups grew progressively in all animals. The mean doubling time
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for animals in control and vehicle groups were 11.2 days. At the end of dosing,
3eed/MMAE showed robust anti-tnmor efficacy at all doses examined. More specifically,
BAY 79-4620 (3ee9-IC) yielded 67, 72 and 78% TGI at 1, 3 and 10mg/kg, respectively.
In comparison, the unconjugated 3ee9 mAb had no significant effect in inhibiting the
growth of this mammary xenograft tumor.

Following the completion of the pre-determined dosing regimen (Q4DDx3), the
effect of 3ec9/MMAE on turnor growth delay and regression was determined. As shown
in Figure 15, treatment of 3ee9/MMAE resulted in significant tumor growth delay and
regression. At the lowest dose examined (1mg/kg), following cessation of treatment,
tamors remained stable for ~2 weeks and began to grow back thereafter. Overall, 30% of
the tumors were responsive to this treatment of lmg/kg. In comparison, 100% of the
animals responded when challenged with 3 and 10mg/kg. Of note, even after ~3 months
following the cessation of treatment, only 3 and 1 tumors showed signs of re-growth in the
3 and 10 mg/kg groups, respectively, showing that 70 and 90% of the animals remained
tumor-free even after ~90 days after the cessation of treatment.

The monoclonal IgG1 1E4, when conjugated to a cytotoxic drug, produced a
significant anti-tumor effect against the human mammary xenograft, MaTu, when dosed at
30 mg/kg immuncconjugate, whereas the unconjugated antibody had no effect (Figure 16).
Further experiments using the same protocol, but substituting conjugated forms of
antibody laal (Figure 17), 3ee? and 5aa3, gave similar results. Additionally, when using
the conjugated form of 3ee9, anti-tumor effects were seen in other human xenograft
models derived from various histological type including, HT-29 and Colo-205 human
colo-rectal cancer xenograft models, and PC3-mm2, a human prostate xenograft model.
These data indicate that the therapeutic utility of antibodies directed against MN protein as
vehicles for cytotoxic drug delivery to tumors.
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Example 13. Therapeutic Index Determination of 3ee9/MMAE in MaTu Xenograft

Model

The maximum tolerated dose (MTD), minimum efficacious dose (MED), and-
therapeutic index (TI) of 3eeS/MMAE was determined using MaTu xenograft tumor-
bearing mice.- The T1is defined as the ratio of the MTD divided by MED. 3ee9/MMAE
was administered intravenously once every 4 day for a total of 3 injections (Q4Dx3).
3ee9/MMAE was administered at dose levels of 0.625, 1.25, 2.5, 5.0, 10, 30 and 60mg/kg.
Control mice were treated with PBS or an unconjugated monoclonal antibody at a dose of
60 mg/kg. 3ee9/MMARE dosed at 60mg/kg appeared to be the MTD, as there was 10%
lethality and ~20% body weight loss in response to this treatment. All other treatment
groups were well tolerated.

The anti-tumor activity of 3ee9/MMAE is presented in Figure 18. At the end of
dosing, 3ee3/MMAE at a dose of 0.625 and 1.25mg/kg resulted in 62 and 81% inhibition,
respectively. Doses of 2.5, 5, 10, 30 and 60mg/kg resulted in a greater inhibition of tumor
growth (~90%) with majority of tumors starting to show regressions. Based on data
observed, the MED of 3ee9/MMAE was 0.625mg/kg. Following the completion of the
pre-determined dosing regimen (Q4Dx3), the effect of 3ee9/MMAE on tumor growth
delay and regression was determined. No tumor regression was seen for the 0.625mg/kg
dose. In contrast, 80% of the animals exhibited tumor regressions in response to
1.25mg/fkg. Moreover, at doses of 2.5mg/kg and higher, 100% of the animals responded to
treatment. The therapeutic index of 3ee9/MMAE was determined to be ~96.

Example 14. Efficacy of 3ee9/MMAE in HT-29 Xenografi Model

Human CRC xenograft, HT-29 cells were inoculated subcutaneously in the right
flank with 5x 10° cells in 0.1 mL of HBSS. When tumors reached an average size of ~120
mg (5 days), treatment was initiated. 3ee3/MMAE was administered i.v. once every four
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days (Q4Dx3) at a dose of 0.625, 1.25, 2.5, 5.0, 10 mg/kg. Control mice were treated with
PBS or an un-conjugated monoclonal antibody at a dose of 10 mg/kg, In addition, MMAE
was assessed as a free drug at a dose of 0.1, 0.2 and 1mg/kg. The 0.1 and 0.2 mg/Kg

doses of MMARE represent equivalent amounts of this drug to those present on 5 and 10
mg/Kg 3ee9/MMARE respectivély.

3ee9/MMAE was well tolerated at all doses examined with all treated animals
exhibiting no significant weight loss. Similarly, lower doses of MMAGE, ie., 0.1 and
0.2mg/kg, were also well tolerated with non-significant, minimal weight loss. However, at
the top dose of 1mg/kg, 50% lethality was observed with the remaining animals exhibiting
severe weight loss and thus was considered toxic.

Representative efficacy of 3ee9/MMAE and free MMAE in the HT-29 tumor
model is illustrated in Figore 19. Tumors from both the untreated and vehicle-treated
control groups grew progressively in all animals. The mean doubling time for animals in
control and vehicle groups were 6.4 days. At the end of dosing, 3ee9/MMAE showed
rqbust anti-tumor efficacy at all doses examined. More specifically, 3e¢9/MMARE at doses
of 0.6235, 1.25, 2.5, 5 and 10 mg/kg yielded 54, 72, 97, 100 and 100% TGI, respectively.

In comparison, free MMAE of 0.2mg/kg resulted in significant TGI of 60%, whereas
0.1mg/kg had no significant effect in inhibiting the growth of this xenograft model. In
terms of tumor responses, 3ee3/MMAE dosed at 1.25mg/kg tesulted in 20% of the animals
showing regressions. At higher doses, the tumor responses were much greater, with 2.5
mg/kg showing 90% regressions and 5 and 10mg/kg inducing 100% responses. In
contrast, free MMAE did not induce any tumor responses as defined above.

Anti-tumor effect of 3ee9/MMAE was also assessed in varying schedules, i.e.,
once a week dosing for total of two doses (Q7Dx2, Figure 20) and a single dose at the time
of staging (Q1Dx1, Figure 21). In both schedules, 3ee9/MMAE was dosed at 0.625, 1.25,
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Dose Treatment % Inhibition Percent
Compound (mg/kg) Schedule (16523)2')0 0 Regressions

Control N/A N/A N/A 0

PBS Q Q4D x 3 -17 0
3ee9 Ab 10 Q4D x 3 -11 0
3EE9IC 0.623 Q4D x 3 54 0
3EESIC 1.25 Q4D x3 72 2
3EE9IC 2.5 Q4D x 3 97 9
3EE9IC 5 Q4D x 3 100 10
3EEQIC 10 Q4D x 3 100 10
3EE9IC 0.625 Q7D x 2 48 0
3BEQIC 1.25 Q7Dx2 71 0
3EESIC 2.5 QiIDx2 o2 4
3EEQIC 5 Q7D x 2 96 7
3EESIC 10 Q7D x 2 100 10
3EESIC 0.625 QlDx1 42 0
3EEQIC 1.25 QilDx 1 48 0
3EESIC 2.5 QlDx 1 93 5
3EE9IC 5 QIDx 1 98 3
3EEQIC 10 QIDx 1 100 10
MMAE 1 Q4b x 3 Toxic N/A
MMAE 0.1 Q4D x 3 27 0
MMAE 0.2 Q4D x 3 60 0

Example 15. Efficacy of 3ee%/MMAE in PC3mm2 and Colo-205 Xenograft Models

37



Exanpl e 16. Efficacy of 3ee9/ MVAE in HCT-15 Xenograft Model

To exam ne the effect of 3ee9/ MMAE in a nulti-drug resistance nodel,
femal e NCOr wRU)PHr8s:6€ were inplanted subcutaneously (s.gopudbdshiRa
106 HCT-15 cells. HCT-15 is a multi-drug resistant (MDR) [1ne that
over - expresses P-glycoprotein (P-gp). As such, 25this cell line
exhibits a multi-drug resistance phenotype and is resistant to

Taxol (r), WD 20071070538PCT/ US2006/ 047445 doxor ubi ci n and et oposi de.
3ee9/ MVAE, Taxol, and GCentitabi ne were adm ni stered when m ce had

est abl i shed t unbhsani-timarsativiyedifeeoHIMAESCasgxt Eeftidddbatit hifinan prostate
pyri mdine analog that is not a P-gp substrate was used as a positive
control . AGRpe?)edd CBENId@RFauhbenvglaly., Femple NCDMR) mi@Swdre ghl y
active in this MOR nodel (Figure 24). 5 In contrast, 3ee9/ MMAE ( MVAE
bei ng a knowlagehstbcatapemilyRs.gp eitherdvillaX 01107 PCEaid2egd Cdc20986IGE TaBiment
significant anti-tunor effect. Error?Exanple 17. Efficacy of

3ee9/ 11/ 1M initiatrdvivhdd thPacaleranfl alvhAlPagaizd npgroaihatdpdel s 5ok@. The
better understand the relationship between M expression and

anti turfor dedeed héalthof mixewagmahitoel bid Aeyrded WSl STWREIIERALYE £ body
using a | ow M\-expressing pancreatic nodel, M APaCa2 and hi gh

M\- expr es stveights e icavdaCaicandalek sthfting wid the firktidag oMasatdrpi. ved by
engi neering the M APaCa2 |ine to stably express MN. 3ee9/ MVAE had

m ni mal ef f ect Inrhé RGBinint2 and QGdbe20% ewtiies, 3ked/NMddAFovMas\inaXRfcgasi NQ

M APaCa2 |ine (Figure 25). 3ee9/ MVAE dosed at 10ng/ kg only produced
50% TG . |IAtzenowdy (i,v. singaieférgdth ddfoaatdtaltod 3unjeatidris (QRIDXBRS REQIHLITIOB,
3ee9/ MMAE agai nst huM\- M APaCa2 nodel, where, at the end of dosing,
doses of 20xnd30medkgMdpl.-kY 2\F, Sladd dORGkgofesftivay. A3dn 848 studies,
respectively. Mreover, the 10i-rig/ kg dose induced 100% r esponses,

i ndi caPi ngeeHMIMAKewes well wigatedat shddsts évalisesds | 3ebW MM AR/inhibited the growth
over-expressing MN levels in tunors. Exanple 18. Conbination with

Xel oda(r) ofgstalished BE3MBI2 grasfate tivbeed wh@Oibheinieasi dridosd \evels ofl 3O BgH
3ee9/ MVAE in conjunction with other cancer chenotherapeutic agents
was i nvest3gked witkdl08Hagtthe aejmatsediowingfresponsdsi(Figute 22t Wanke bfver doses of
patients with netastatic colorectal carcinoma. The activity and

t ol er abi | ilt3pd rmg/kaime odpategifectssieny s@eed AMBBOSNTGKelas dbderyedvid she
eval uated. 3ee91MVAE was adm nistered i.v. on a Q4Dx3 schedul e and at
dose | evel&d gf dosimgr 209 of the @ninglgidilepwexet, shies rdspumses in the 3mg/kg group.

15 Similarly in the Colo-205 CRC xenograft model, 3ee9/MMAE was highly

effective in inhjbiting tumor growth (Figure 23). At the end of dosing, >80% TGl was
observed for 5 and 10 mg/kg doses and >70% TGI was seen in response to 2.5mg/kg dose.
The lowest dose, lmg/kg, of 3ee9/MMAE was relatively ineffective against this CRC
model. In terms of regressions, 3ee9/MMAE dosed at 5 and 10mg/kg resulted in,40 and

20  80% responses, respectively.

Example 16. Efficacy of 3ee9/MMAE in HCT-15 Xenograft Model

To examine the effect of 3ee9/MMARE in a multi-dru £ resistance model, female

NCr nu/nu mice were implanted subcutaneously (s.c.) with 5 x 10° HCT-15 cells. HCT-15
is a multi-drug resistant (MDR) line that over-expresses P-glycoprotein (P-gp). As such,
25 this cell line exhibits a multi-drug resistance phenotype and is resistant to Taxol®,
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To better understand the relationship between MN expression and antitumor

10 efficacy, xenograft efficacy studies were conducted using a low MN-expressing pancreatic
model, MIAPaCa2 and high MN-expressing huMN-MIAPaCa2 model. This latter line
was derived by engineering the MIAPaCa2 line to stably express MN. 3ee9/MMAE had
minimal effect in inhibiting the growth of this low MN-expressing MIAPaCa2 line (Figure
25). 3ee9/MMAE dosed at 10mg/kg only produced 50% TGI. In contrast, significant

IS anti-tumor activity was seen for 3ee9/MMAE against uMN-MIAPaCa2 model, where, at
the end of dosing, doses of 2.5, 5 and 10mg/kg yielded TGI of 63, 82 and 94%,
respectively. Moreover, the 10mg/kg dose induced 100% responses, indicating that there
is‘a great shift in sensitivity by over-expressing MN levels in tumors.

Example 18. Combination with Xeloda® in Colo-205 Xenosraft Model

20 The feasibility of using 3ee9/MMAE in conjunction with other cancer
chemotherapeutic agents was investigated. Xeloda® is used as first line treatment of
patients with metastatic colorectal carcinoma. The activity and tolerability of combined
therapy using 3ee9/MMARE and Xeloda® was evaluated. 3ee9/MMAE was administered
Lv. on a Q4Dx3 schedule and at dose levels of 1.25, 2.5 and 10 mg/kg. Xeloda® was

25  administered orally once daily for 9 days at dose levels of 250 and 500 mg/kg.
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3eeS/MMARE administered alone at 2.5 and 10 mg/kg resulted in robust tumor growth

inhibition (TGI of 73 and 96%, respectively) (Figure 26a). The 1.25mg/kg group of

3ee9/MMAE, however, was relatively ineffective, resulting in only 31% TGI. Xeloda®

administered alone at dose levels of 250 and 500 mg/kg also produced robust TGI of 78
-5  and 86%, respectively.

In terms of responses, 10mg/kg group of 3ee9/MMAE induced 80% response rate,
whereas zero percent of the animals in both dose groups of Xeloda showed any
regressions. All combination treatment groups were well tolerated and resulted in
significant inhibition of tumor growth as well response rates. Quantitative data detailing

10 the TGI and tumor responses by combining these two agents are shown in Figures 26a and
26b, as well as Table 3, below. In the doses examined, the anti-tumor activity of
3ee9/MMAE in combination with Xeloda® was far superior to that of either 3ee9/MMAE
or Xeloda® administered as single agents. Finally, in regards to tolerability, administration
of these therapeutics was well tolerated with no adverse reactions. |

15 Table 3

Anti-tumor activity of BAY 79-4620 (3¢¢9-IC) in combination with Xeloda®

Treatment Schedule Dose Y% % Weight % Re-
mg/kg/i (mhibition  Loss (d 17) gression
nj (T/C) (a s
17)

50
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Example 19. I vivo Distribution / Tumor Localization of 3ee) mAb Against

Bilaterally Implanted Human Xenograft Cancer Model

To determine the in vivo distribution and tumor localization of the mAb component
of 3ee9/MMAE, non-invasive in vivo imaging studies were conducted using the CRI
Maestro™ in mice which received bilateral implantation of tumors exhibiting both high
and low MN expression. The Maestro™ jn-vivo imaging system (CRI, Woburn, MA)

with multi-spectral acquisition and analysis is designed to eliminate auto-fluorescence
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20bl adder and stabilizes in the tunor. Inmages taken on Day 5 yiel ded”
t he hi ghest signal to background ratio (Figure 27.) After five days,

there was w8h¥orkhisss € signal generated fromthe hlgG i RgaI86hs/ 047445
animals, indicating that higGfailed to | ocalized into tunor tissue.

In contrast, both Mr5 and 3ee9 |ocalized specifically to high

IWN- expr essi ng (huM\M APaCa2) tunors. No |ocalization was seen in | ow
M\- expressing M APaCa2 tunors 25in the sane aninmals. WO

2007/ 070538PCl YUS2006/ 047445 Exanple 20. In vivo Mechani smof Action

To expl or ebdcRgrobid. Wiaka mbﬁﬂm‘mmez@pMﬁqnghséﬁsﬂédiaﬂaﬁ\&eﬁggnimg%ﬁ) and
were inplanted subcutaneously at right flank of the mce wth 5x106

HT- 29 cel | conubl Bithard@gss wead @njugateRYwitd Alefth ERioP 286 (IRGitHEer?@ail UMD 1)
were treated with vehicle or with 3ee9/ MMAE 5at 1.25 and 5 ng/kg

(QLDx1) . -abdsmir theiRufel@td mstnamidnd. | TRLaiid of BioiRbAF740M oI eds 1/5.9
3 and 5 hours follow ng adm ni strati on of 3ee9/ MVAE. Sanpl es were

then enmbeddesedoNs pas@ivhdh Ig6eadd €06 Myssum de-paraffini zed, and
st ai ned using standard protocol for fluorescent inmnohistochem stry

of humsn ti ssueBwaisd Mg sPRESE 13NheOAH GSack bdrededds1abstbd bithhody, Harlan
Anti - phospho- Hi stone H3, and DNA. The slides were then observed under

a 10f | uor eB4BA nides WaSGaREantalNHitE BIAPSEALILJW PIN- ﬁidtg?ﬂ.%xfl@_fi%ﬂs in 50%
t hrough three separate col or channel s. 3ee9/'MNI AE had little

ef fect i n Mhdigel sttbuabbushERIBOHSHP flatk! 4R MNP L£52 (MOVEYQFectdstable
day 1, increased nunbers of cells were in GQ/Marrest, and

mul ti - pol akl13pksii16° Yas ik 56RNNSEH Subchihngsithy inQhe Ie@lﬁ%@aaﬁg of E¥fheddd
tubulin staining could be 150bserved. These effects were théen hi gh%y

anpl i fi ed dnAbédiewsiRrjedreand 5530 B23RYPES impiintd 8Fdach 2hHRA! 1Akding Ghi 8
in the 5 ny/ kgdaﬁgse chr gup c%%Seggll I#\II AEn%n t§1Iay ag wer e seveérngy one

e 51 BRI 10 B R o R bl
i nhi bi ti oq1o0R@LE RetattheFOrhdikg Ak 105k, B3] AR PREQSInSide the imaging system.
Multi-spectral image cubes (series of images) were acquired with images spaced every 10
nm throughout the spectral range of 680 to 950nm, which covered the Near Infrared (NIR)
range.
15 Each image was exposed for 5 seconds. False-colored images were synthesized
from the spectral cube using Maestro software and scaled to visible brightness using
ImagePro Plus 6.0. Scaling was identical to all images, with the brightest image sliéhtly
below saturation level. Most fluorescently labeled antibodies tend to localize to the liver
and the bladder. After 4 to 5 days, most of signal then decreases from the liver and the
20  bladder and stabilizes in the tamor. Images taken on Day S yielded the highest signal to
background ratio (Figure 27.) After five days, there was very little signal generated from
the higG-injected animals, indicating that hIgG failed to localized into tumor tissue. In
contrast, both M75 and 3ee9 localized specificaily to high MN-expressing (huMN-

MIAPaCa2) tumors. No localization was seen in low MN-expressing MIAPaCa2 tumors

25 in the same animals.
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20Tabl e 4, bel ow, summarizes the behavior profile of 3ee9/ Nl MAE.
Table 4 3ee9/M VI AE profile Assay Result for 3ee9/NIMAE Affinity (Kd)
3.6 nM Celyobhphigs (PACS): M/ M\- Internalization: Mégibhoshzraks
Cytotoxicity: M\+/ MN- (ec50) 50 nM >1p. M I ntnunoprecipitation

specific

10

15

20

Example 20. In vivo Mechanism of Action

To explore the in vivo mechanism of action of 3ee9/MMARE, tumors were
implanted subcutaneously at right flank of the mice with 5x10° HT-29 cells. Eight days
later, athymic mice bearing HT-29 tumors were treated with vehicle or with 3ee9/MMAE
at 1.25 and 5 mg/kg (Q1Dx1). -Tumors were collected and fixed in formalin 4 hours and 1,
3 and 5 hours following administration of 3ee9/MMAE. Samples were then embedded in
paraffin, sectioned at Sum, de-paraffinized, and stained using standard protocol for
flnorescent immunohistochemistry of human tissues using mouse antibodies: Anti-o/f3-
tubulin, Anti-phospho-Histone H3, and DNA. The slides were then observed under a
fluorescent microscope, and representative images were taken through three separate color
channels.

3eeS/MMAE had little effect in affecting cell mechanism in the 4hr samples.
However, by day 1, increased numbers of cells were in G2/M arrest, and multi-polar
spindle was clearly seen. In addition, decreased level of tubulin staining could be
observed. These effects were then highly amplified in the day 3 and day 5 samples. In
fact, almost all cells in the 5 mg/kg dose group of 3ee9/MMAE on day 5 were severely
affected by treatment (Figure 28). These data clearly indicate that the 3ee9/MMAE
affected the growth of cancer cells by tubulin inhibition, leading to G2/M arrest and
apoptosis.

Table 4, below, summarizes the behavior profile of 3ee9/MMAE.
N

Table 4
3ec9/MMAE profile

Assay Result for 3eed/MMARE
Affinity (Kd) 3.6 tM
Cell binding (FACS): MN+/MN- /-
Internalization: MIN+/MN- 3/~
Cytotoxicity: MN4/MN- (ec50) 50 nM/A>TuM
Immunoprecipitation specific
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WO 2007/ 070538PCT/ US2006/ 047445 Assay Result for 3ee9/ 1VI MAE | HC
specific In vivo distribution normal In vivo activity: MED 1 ng/kg In
Vivo acti Wybyoohdds60 no/ kg  Exanple 21. Expression veghi@fsaenso7445
construction, transfection, expression and purification of anti-M

| gGs based-from 3ee9 |ight and heavy CDR-variable regions using a
stable CHO cell expression system5 Construction of ex.ression vector
3ee9H.. . CWO0o 8 The kappa and heavy CDR vari abl e regions (SEQ 1D
NOS: 126 and 125, respectively) fromvector 3ee9pMORPHx9 (obtained in

accor dancpAwgayh Exanpl es 1-3) Result for 3ee%/MMAE
THC specific
In vivo distribution norral
In vivo activity: MED ! mgikg
In vive activity: MTD 60 mg/kg

Example 21. Expression vector construction, transfection, expression and
purification of anti-MN IgGs based from 3ee9 light and heavy CDR -variable regions
using a stable CHO cell expression system

5  Construction of expression vector 3ee9u. 1 pCMVycoe8

The kappa and heavy CDR variable regions (SEQ ID NOS: 126 and 125,

respectively) from vector 3ee9pMORPHX9 (obtained in accordance with Examples 1-3)
were Inserted into vector H+LpattB (ML Laboratories) as follows. Approximately 350
base pair EcoRV — BsiWI restriction enzyme fragment from 3ee9pMORPHx9 (prepared in

10 accordance with the previous Examples, e.g. Examples 1-3) was inserted into the EcoRV —
BsiWI restriction enzyme sites of H+LpattB to generate vector 3ceOkappapAttB. Next,
the approximately 350 base pair Mfel-BlipI restriction enzyme fragment from
3ecIpMORPHx9 was inserted into the EcoRI — BlpI restriction enzyme sites of
3eeSkappapAttB to generate 3ee9H+LpattB. The 3ee? heavy and light coding sequences

15 (SEQ ID NOS: 126 and 125, respectively) were then recombined with pDONR221
(Invitrogen Cat.# 12536-017) using Gateway BP Clonase II enyme mix (Invitrogen Cat.#
11789-100) to generate vector 3ee9H+LpENTR. Vector 3ee%.. pCM Vycos8 was
generated by recombination between 3eeSH+LpENTR and pCMV_UCOES_DEST using
Gateway LR Clonase II enyme mix (Invitrogen Cat.# 11791-100).

20 The construction of pPCMV_UCOE8_DEST was as follows. Gateway vector
conversion cassette (Invitrogen; cat# 11828-029) was inserted into the Smal site of
pCET206 to generate vector pCET906_gw. Vector pCET906 was obtained from ML
Laboratories and described fully in Williams et. al,, BMC Biotechnology, (2005), 5:17,
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were inserted into vector HtLpattB (M. Laboratories) as foll ows.
Approxi matel y 350 base pair EcoRV - BsiW restriction enzyme fragment
from 3ee9pyeRiindokpr epared in 10 accordance with the grcqylg@b\ﬁmﬂﬂs
Exanpl es, e.g. Exanples 1-3) was inserted into the EcoRV -
restriction enzyne sites of HtLpattB to generate vector
3ee9kappapAtt B. Next, the approxi mately 350 base pair Mel-Bllnpl
restriction enzynme fragnent from 3ee9pMORPHXx9 was inserted into the
EcoRI - Blpl restriction enzyne sites of 3ee9kappapAttB to generate
3ee9H+Lpat which ThincGpefitdidawin bpdefeiegtd. TIRCApPEHxRaB OO0 bife fafib RdID
NOS: 126 and 125, respectively) were then reconbined with pDONR221

(1 nvi t r ojemstGationtestyhRGrayinght fismpCERNOEVGY wBP teha@ase inth denage sik f
(Invitrogen Cat.# 11789-100) to generate vector 3ee9H+LpENTR Vect or
3ee9w t _pGMIEILHHS togencgaa CM e AUOPES OBRTI NVatiod pCET10EERas3aadEbthnENTR
and pCW UCOE8_DEST using Gateway LR Clonase Il enynme m x (lnvitrogen
Cat . # 117 %terh08). LaBGFteies ambwhith 4 @3 cbedIRWILEKRES aDFSubraj@Bhedector

foll ows. Gateway vector conversion cassette (lnvitrogen; cat#
11828--629)pUdy_IUCHES @3ESTivas prdpagaredll inh R colf st IRt & WesedBtdxin gene
vect or pCET906_gw. Vector pCET906 was obtained from M. Laboratories
and descr i (egdsdohlas yhdsa mAtkdiédoass® ®he Siidt.codBREr VB0 tTe GO fogii In ki Od) (cats:
5:17, WD 20071070538PCT/ US2006/ 047445 which is incorporated herein
by ref er enCZ1071). ftper wxipleaé abgleteCedpance PHthe irRgA of B&OLL GV, QRS WTE
fragnent from pCET906_gw was then cloned into the Agel site of
pCBT1015 tsboyelieFipines PACKAY. theEbploEShcledaas saqupide BEhOddn Y\&b heth&91sG anti-
obt ai ned from ML Laboratories and which is described in WIlians et

al ., supr MNEnbydxctanprisingGh/Mapia@Ene hBRSTCDRSvapiablp agpdeh i SEQID BORans
strain resistant to the ccdfl toxin gene (e.g. such as those marketed
as " (Qhe 3hdtl2§odépeBuvaly \chkaidel femh vedtof BezfpMORRHXxgen (cat #:
C7510-03)). The conplete nucl eotide sequence of the insert of3ee9Fa
shown i n Hialation Sigeliiclame 3eet2F onpl et e nucl eoti de sequence encoding an
human 1gG anti-MN anti body conprising the kappa and heavy CDR

vari abl e regi o® winsBECHD-XNES1s M6 vddoried 942 BCM ERpeR; 0y ey of DNA was
obtai ned from vector 3ee9pMORPHXx9. |solation of cell clone 3ee9.25

To transf ddutedin sleetl] €D WHO (nrittogent8 974D PA). qoliilae witB,8n8d LpglutdmibblA
was diluted in 2 rriLs of CD CHO (invittogen#10743-029) conplete with
8mM L-gl u@amlﬂaﬁcpglgﬁlmmh@ﬁwﬁt@ndNeatkndgoﬂié@s%ﬁ@pombbm medigives
of CD CHO co ete nmedia was 15 added to a 250 nmls erlenneyer flask.
Then, 1350 aﬁ*&%ﬂ ﬂlj\ﬁﬂmsgrlemwerﬂ@g@nﬂmt #30uE of DMRIE-GdEnvitdeped coi10H%-
flask and incubated at RT for 10 min. The diluted DNA was then mi xed
with the Qlfuvesrdrekiothe Bask andsineebaiid 28 RISoctP mind Thardilad BN A waRthen
for 30 mn. During the incubation, 4 mMs of CHO S cells at 5x106c/ nL
(2x107 t oFaF“!:‘éﬂthgl) e difiyiest BMRIB G dlushed mitosith €Omptdineuliates 2R forAOtmain.
the incubation, the cells were added to the 20 flask with DNA-DVRIE-C

conpl ex, ngl‘i]é%‘“@'é?%‘lof} LS iLHP D ealle at RO £mls (2xAEE tatplaslis) wemed
with 5% CO2 an ken at 125 rpmat 37C for 4 hrs. Next, 32 nls of
CD CHO coRsPat SHY s9mriere lf%ChP@@ r SfeEs inenpation §1a 4ells pegaadded to the

flus h%ﬂ \Ahg wuﬁ S%A-Dal\rr}%}{]% r(ljea::m:nplex and then gently swirled to mix. The flask was then
flushed with 5% CO», and shaken at 125 rpm at 37C for 4 hrs. Next, 32 mls of CD CHO
complete media with no Pen Strep was added to the flask, flushed with 5% CO,, and then
returned to shaker (37°C) overnight. After 24hrs, cells were counted, spun down, and
resuspended in CD CHO complete plus 5.5 mI/L PenStrep with 20% conditioned media
25  and antibiotic (12.5 pg/ml puromycin) at appropriate cell density for plating. Cells were
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Teturned to shaker (37C) overnight. After 24hrs, cells were counted,
spun down, and resuspended in CD CHO conplete plus 5.5 tnl./L
PenStrep Wybho#¥sendi tioned nmedia 25 and antibiotic (pkdnfx26@/8Rks
puromycin) at appropriate cell density for plating. Cells were
2007/ 070538PCT/ US2006/ 047445 pl ated at 100, 300, 900, and 2700
cells/well in 96 well plates. The plates were then incubated in a 5%
CQ®2 incubator for approxinmately 3 weeks. Care was taken not to
disturb the plates. Individual clones were expanded from pl at es
havi ng wel plated @ni @R, 300.08i argl 2700 Seltd/weil bs96 well phisest ManplaRmefe thbe
wells.on the plate. The cells were expanded to non-tissue treated 24
wel | pl at escuiiated in arfi% S€hdudubeter froe dppropiznatele 3l weekel Carewedsaalicatisbat ed
for about 1 week during which 500 [IL of fresh nedia was added as
needed. Amlisthduipeglaesessi on was tested at a single dilution to
elimnate clones that do not express. Clones were tested by ELISA in
dupli cat e usi nglndividual divhestware eXfntedtparpiataidvingwOiidonfBHhE vReR) -
Clones 10 were elinmnated that gave an OD (optical density) bel ow
0.1. Pdsi tdolanied indes twar20%-efchandtislon tHe@lnonThi sellsavdre eqsaadeBrovnltissue
plates. Next 5 nLs of cells seeded at 4x104 cells/nL. After 4 days of
i ncubat i orirqaredt i welbrlgtee sgthdnmiveeiectet arctianed weyl. CllsSfere GiaBASd ¥ TaBout 1
tested using 1:50, 1:100, 1:200, and 1:400 dilutions. C one 3ee9. 25
exhi bi t ed wd¢k durigh edicls¥iridt effreash nddixdyacakied at naideon Ankbaly3pRsdbn was
cells were transfered into a 125 15 nL erl enneyer shaker flask
seedi ng attestsd @3 sirgdl¢ difutiontto chndaate deddsshdt dosws@auness O ICI@edWeke tested by
Expression of the anti-M 1gGs Transfected CHO S cells were
seeded i ntH-IaAipveplicid psing 2 BSaliletict (ful(sWarreaBhioin@ShL TEMtwees kdlofes
Square Drive, Sonmerset, New Jersey, 08873, USA) at 500,000 cells/ni.
Cel | s Wer evessieiminatpdithat sove anOBAppticah d&GHty DBIGMO. VER sitivieldintiet megen
10743), 20 50% Si gma CHO nedia Nunmber 5 (Sigma 0363), 1% FCS, |x HT
suppl enent€xpanged inte gerrtissrearaed O)welRdatesi Neixn$ Silrsayftcolly/sicded at 4x10*
(I'nvitrogen 15140-122), 8 inML-dutam ne (Invitrogen 25030-081),
and 125 pGFiEmEr Sfpes daysediszbads) profeithephesionorasaleteomined by iERJSAt 25
rpm under a 5% CO2 atnosphere at 37C. At the end of the fermentation
period, spates e sted veige 4:5Ras: 100 200, and by00 dilttidrisu §honecieeRAE exhibited
sterile filtered (0.2p.M_25prior to 1gG purification.

the highest secreted antibody concentration. The 3ee9.25 cells were transfered into a 125

15 mL erlenmeyer shaker flask seeding at 2x10° cells/mL to adapt cells to suspension growth.

Expression of the anti-MN IeGs

Transfected CHO-S cells were seeded into a Wave 10 Liter Bioreactor (Wave

Biotech, 300 Franklin Square Drive, Somerset, New Jersey, 08873, USA) at 500,000
cells/ml. Cells were culiured for seven days in 50% CD-CHO Medija (Invitrogen 10743),

20 50% Sigma CHO media Number 5 (Sigma 0363), 1% FCS, 1x HT supplement (Invitrogen
11067-030), Penicillin/Streptomycin (Invitrogen 15 140-122), 8 mM L-Glutamine
(Invitrogen 25030-081), and 12.5 pg/ml Puromycin (BD 631305) with the bioreactor
rocking at 25 rpm under a 5% CO; atmosphere at 37°C. At the end of the fermentation
period, spent culture media was harvested by centrifugation and sterile filtered (0.2uM)

25  prior to IgG purification.
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WO 20071070538PCT/ US2006/ 047445 Purification of the anti-M |gGs.
Typically 10 to 20 L of IgGcontaining cell culture nedia were
concent r atyg@ 28p7k090s3s f ol d usi ng Prep-Scal e TFF-2 30 | cD peafdsbaod@9r445
(MIllipore). 1IMTr's-Cl buffer, pH 7.5 was added to the concentrated
media to the final concentration of 50 inM 5.0 MNaCl was .5 then
added to a final concentration of 150 xn.M The concentrated nedi a
was typically | oaded onto a 30 nL Protein Sepharose col um
equilibrated with PBS, pH 7.4. The colum was washed with PBS pH 7.4
cont ai ni ngRrificztionabthe 2pti- N I9Gs

with PBS and eluted with 100 nM gl ycine buffer pH 3.0.- Upon

col | ecti on the Fyrieallydi9do @B Leofdglitaoataineglcdlbeybiird mbdiniviehe ddicditi@ed to 5
pH 7.8. The purified 10 1gGs were transferred into PBS by dialysis
and st eri | fPeingPeepiScala(Tiere 3OkRSMrtridge Getillipmuy. i iMeEiisamlthﬂ@d?H 7.5 was
preparations were adjusted to between 1 and 5 ng/nL, exhibited a
purity of addedinthe cencentrattdmddisyo SPIirANGcemtBioatodiS0 MG DM OROIRESI €
bl ue, whereupon the protein mgrated as two bands corresponding to

t he hedvy Bbaddsd g3 a Eﬁal:coa@ntrem el Otrhie. | Tigltbnedhaiated raddidMva2BplebRy
had endotoxin levels of less then 1 EU ng of 15 protein, and |ess
than 10% prastediontorydt mfdiretcinsSapbamseialaninleyuiSEGid lith PESSIATaL. iTa8Ss
were al so subjected to functional QC. for M antigen binding by
surface pFalf¥h"reYahansoth RRSEH Tg toptditing 07 Teicag2@ atd SmPYEPAGSThe
and internalization into the M\expressing cells as determ ned by

aut omat ed SPYEY Wep thepwashed ivdth) PBRaRDilued vithnied) T gipeihabbfie pby BOCBpby
yielded 1 gramof purified protein with an overall recovery of 50 to
20 75 % RSIE@PHF%&%GH%WWWUWH@S@ PHOLS with tLIVE Tfis-CA pHOT. & PRk @purified
of purifi?d full length 3ee9 anti body using an ABI Procise 494 HT
sequener 18fFeveredragefgrpdinte BBS bivalislydis avd sterileg dytidtaikaqoendd. Fagl t he
mat ur e kaE%a light chain of: DI QUIQSPSSLSASVGDRVTI T-

RASQDI NNV} WDPdwegmgonsn@ers atiustad tot brswpert bamd Halg/iabouiditiedaf
correspondi n %o t he mature Vkappal |ight chain of mAb 3ee9 (SEQ ID
NO. 146). Pﬁfﬁgo 2.95% as determined by SDS PAGE gels stained with coomassie blue,

whereupon the protein migrated as two bands corresponding to the heavy chains of Mr =
50kDa and the light chains of Mr 25 kDa, had endotoxin levels of less then 1 EU/mg of
15 protein, and less than 10% protein aggregate as determined by SEC HPLC. Preparations
were also subjected to functional Q.C. for MN antigen binding by surface plasmon
resonance, binding to MN-expressing cells by FACS, and internalization into the MN-
expressing cells as determined by automated imaging (Cellomics). A 20L combined
fermentation typically yielded ! gram of purified protein with an overall recovery of 50 to
20 75 %. N-terminal sequencing of 255 pmol of the final preparation of purified full length
3ee9 antibody using an ABI Procise 494 HT sequencer yielded 368 pmol of the following
expected sequence for the mature kappa light chain of: DIQMTQSPSSLSASVGDRVTIT-
RASQDINNYLSWYQQKP-. This is the same as the N-terminal sequence of

corresponding to the mature Vkappal light chain of mAb 3ee9 (SEQID NO: 146). The
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WD 2007/ 070538PCT/ US2006/ 047445 heavy chain was not detected by Edman
sequenci ng showi ng that its sequence was bl ocked. *** Havi ng

thus descripegyigdet ail preferred enbodi ments of the ch%ﬁ%%wm*ms
invention, It 1s to be understood that the invention defined by t

above paragraphs is not to be limted to particular details set forth
in the above description as many apparent variations thereof are
possi bl e without departing fromthe spirit or scope of the present
invention. CLAIMS: 1.An anti-M I1gG anti body encoded by the

nucl eot i dehewsey ckaio evas hoGfGddd HYEddZkequencing showing that its sequence was

blocked.

Fakk

5 Having thus described in detail preferred embodiments of the present invention, it
is to be understood that the invention defined by the above paragraphs is not to be limited
to particular details set forth in the above description as many apparent variations thereof

are possible without departing from the spirit or scope of the present invention.
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CLAIMS:

1. An anti-MN IgG antibody encoded by the nucleotide sequence of SEQ ID NO:153.

99



