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TI TLE OF THE | NVENTI ON ANTI - MN ANTI BODI ES AND METHODS

OF USI NG SAME | NCORPORATI ON BY REFERENCE Thi s
wappi7iocessson cl aims the benefit of U S. Provi sPamalS2006/047445

Pat ent Application No. 60/749,71 6 filed Decenber 12,

2005. The foregoing application, and all docunents

cited therein and all docunents cited or referenced

therein, and all docunents cited or referenced herein

E"hereln cited docunents”), and all documents cited or
I il Neited docunents, together with

manuf acturer's instructions, descrlptlons pr oduct

Al Ei’MNI ANTIBADIES ANPIETHORS) € §'SING SAyTRr oduct s
nmenti oned herein or in any docunent incorporated by
INGORPORA THON BY, REFERENES i ncor por at ed herein by
reference, and nay be enployed in the practice of the
| nverttis epplidAAGKERGWNDeBendiifof INYENINodal il Applichdsh No.
I nvention The present invention relates to antibodies

604H9, 16 filea@reesinseit 2005, having specificity for M
protein. The invention further relates to anti body

and/mie fofeFaCAHHIIARIE af@ AN ASEEMONS RO tHe Nﬁf; é{légtﬁﬁ alioguments cited

treating, preventing, and/or diagnosing

or HfSIRME&T therdin Qand%‘lrkﬁ)%ﬁmegts ARG 9 QR cé@?eﬁ'gﬁl;(%érgﬂlcgted

of cancer is npbst commonl y assocl ate

do&mﬁ&ﬂp’}b Qfﬁf/al@ﬁotﬁjrherﬁ]@ﬁtéga&%fe% G357 ﬁérleia}lr (t'elherde Oé:gglﬁats, together

for patients aged 6 over. tander

wdh%?'rﬂ&nﬁ?&ﬁ?er fmgﬁ@tlgn% ngeegntl df tep%%%;gt %tegﬁiﬁ%%i(?%gf % product

only by heart disease
rom

she%%cﬂo?td}f?/ E?cﬂ%lg?&bh%ﬁ o%gd %Qr%&n c]>'r fnnang'/ cﬁ))%gglent mcorporated I)y reference

cancer
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
. 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

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 Heart disease. 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
564,830 deaths from cancer are expected in 2006. The majority of these new cases are
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assum ng current nortality rates remain static. In the

U S. alone, 1,399,790 new cases and 564, 830 deat hs
wobnramocessser are expected in 2006. The maj ori t pCOfUS2006/047445

t hese new cases areexpected to be cancers of the col on

(106, 680), lung (172,570) and breast (214, 640).

Mor eover, both the incidence and preval ence of cancer

is predicted to increase approxi mately 15% over the

next ten years, reflecting an average growmh rate of
expected tonbrerancans afdhe erlomtitessn), [2096)72, 570 and beedst (214,640).

identified tunor associated antigen, M\, a cel
Maigprere Botbrthe éloideniga gand pravaleoundf tancheis pr@tiass eslincreaie

nunber of clinical carcinomas. For exanple, M has
ppEEHDAlIntS % o vbetheaespicagehy, efipeREsataldiadd@Undh rate of 1.4%

renal cell carcinomas (Liao, SY, Cancer Res., 1997,
(Apierie8® Caf83 Bocict@@W065. car ci nomas of the esophagus

(Turner JR, Hum Pathol., 199, 28:740-744), greater

t harOB0%ceaftlyddenital e abRIRS 4dtigRR, MR a LANGEE ;

Res. . 1007, '57: 28272631} Sate el MN, a cellkufface protein, has
begyafobind 00V BS ek el iR a ndmbRE oftlinicANParcinorhal

153: 279- 285), 80% of non-snalru%ell Iﬁ%g égﬁgfé%% gahﬂqhas
bedn\iouny k&Be EctoficaBl exprEbied 1iR860Y: of rd ieaS00: 81

1), and in 48§/gcof&brpeast (l:ancelras0 (&ﬁlgé@%%&éoé?és,(&jaof SY,
Cafider Res 91997,.57: 2889123349 R8P A hontak K8 uf H8L, LY

associ ated antigens, the NNopggﬁéPﬁh$é?gFggoBP%%ggiugﬁrJR’
Hufif Paghof 190 1dgmidoesly4yu tisspes, . .

i ncl udi ng, for exanpl @, gt;ef gfﬁgc@%%#?eewﬁ Farginemas (Ligg, SY,
Caddee Rk 9hbyy BH0)dFHesat | cells |pcated in the |

smal | ignt esti neg %Sgrlﬁ’i%% .gPréjtaﬁg?{m? Cﬁgnlﬁagﬁlﬂ%rﬁéﬁ{%aamm’ J.etal,
AnCYt PGhe 45 A497:-04) . Hunman cDNA has been

ci oned” 22%7’11 ggﬁ%?r?g% ,(%%gtog%vgksn@ gl lungparciomas (Vermylen P. et
al., F39ResRirl P 7 denc & Predi cted protein consists of

B et T [P d egorf Bt p 8 ef e cancramitcbs S et 1

. ' ' car boni ¢ anhydrase | X or CA
Cln‘ﬁ%@%@" ?(r)% ggf@%@g%{}ngerémoha§ﬁgﬁfed antigens, the MN protein
-« At racel | ul tail.. The carboni c anhydrase | X domain
'S ajégﬁ’é?a%‘?‘z‘le%“ estls qf@unicedpwn S Aormal Bisues indudiazofer gsample,

carbgnic acid. This activity may have a role in
S“’“}r‘agcé’uﬁlé 8H‘§‘ PHESP g frehigliyinreliferan ngrmalisells located in the small

. xtracel Lular portion of the tunor
mtegtme &aamm - etal., J. Histochem. Cytochem., 1998, 46:497-504).

Human MN cDNA 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
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.
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envi ronnents, which may consequently lead to the
activation of proteases and finally, netastasis. The
woeorliaeizen of MN expression has al so been PCT/US2006/047445
i nvestigated. In one aspect, for exanple, M
expression is up-regul ated by hypoxia. The
transcriptional conplex known as hypoxi a-i nduci bl e
factor- 1 (HBF-1 ) is a regulator of M expression.
Accordingly, M is known as a HEF-| responsive gene
whi c"ﬁh‘h%“{aﬁlﬁﬂioé MNswprassion hes anelbegt mmdstipgtedf Inomemspect, for
response to hypoxia (Wkoff CC et al=, Cancer Res.,
exappie, MY:cxpressipo d8yp-reumatbdbyrby poxiANTha pressiptional complex known
correlates with tunor hypoxia levels and is a
asgyypgriesnducibledacat-o (HEF- 1 piser mihlasuiof Ml expPsdsion. Accordingly, MN
_ metastasis-free survival in cervical cancer
Is khowit as a &HF- Urksponsive gen€avhieh hd3eisnplic3@E in the understanding of tumor
60: 7075-7083). MN expression also correlates with a
resyiogke weaypox @Y kafe OF dtyil., EEVRARRY., 2006, %90: AI739R)83). Furthermore,
degree of necrosis in head and neck carci nona (Beasl ey
MNIRpedssiah corrORRGayitRaSnor RYBLia 1_@%1?2:@?&%2&%@09%9 ‘?fdicator of
survival in nasopharyngeal carci noma (Hui et al.
ové}aﬂlmur@aﬂ%ﬁ n‘fﬁﬁstasi@@;@g surSivaP ﬁﬁé%@fgzﬁ canEé'xn@foans%ro§Aset al.
hi gher grade, negative estrogen receptor status, ~ ’
Calb&Teds., 12008 P65 7074-998 BN L)a! | LS
B e P 208" R RRbreRHbH B ol Blard WA o Ygh mean

ve nsity; C ers o 1 f i
#80dens§; RRARcOERer sl trﬁéggéee FRINSSS lnlol{]esa 88%5?% carcinoma

antigen 1s correl ates oor surviva

(BEREVO/EE! . @,‘fangki,rq{&.r 286 f‘,d()el s 0 ,réorgg Irsﬁnyvg\garl in pafopharyngeal

therapies for these éggressfve cda
arlkHRsE rgek; ressi r ighly desirable .
“and M%nglfe%rag‘é‘e:# 'a?%aggﬁcg%n?'ﬁﬁgf%é4 (pmopgecrosis, higher
i scl oses new anti body

e T Pl BLAe 8B S i e
el dfls | ERa R S50, 200 B R

exgh tion relates to antibodies, e.g

m%s%gog n(%)f nl\lélﬂf/ %ﬁigleB aﬁ?%geiats% w1tg poor survival prognosis, and cancers of hi gher
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

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

further be conjugated to cytotoxic agents, e.g., monomethylauristatin-E, and/or co-
3
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anti body fragnents that bind to the cell-surface

protein MN and which can be used in the treatnent,
wonrew@1eiz®n and/ or di agnosi s of cancer. The anPChaS2m@®s/047445

of the invention can further be conjugated to

cytotoxic agents, e.g., nononethylauristatin-E, and/or

coadm ni stered or fornulated with one or nore

addi tional anti-cancer agents. The anti-M anti bodi es

and, i rmunoconj ugates of the invention can be used in
adimypisiagedierforsplatedswith wan or wre additienal aatichaoeerdigagisoThe anti-MN

and/ or nonitor cancers, e.g. solid tunors. |In one
antibpdies and ffemppecomiugatenaiihe trveptioncaheise wedan theadthods of the
_antibody fragnment, or a conposition that includes the
inggntiobdol yreat andyiiri diaghosé nadjoeniopitwhenetis, ¢.8esaidt tubeedy or

fragnment has an antigenic binding site that is

spedinfane akpact,dhe pedsent iag@itivatpraviddNadaitRidy-or Bi8body fragment, or

antigenic binding site may include at |east one CU%,
a COifibsitioh théiidcludés te@BiRbody0GeNiBHd Y BmBnCWRErQh t# antibody or

CDR3, or a CDR2 together with a COR 1 or a CDR3, or a
fragDidat haosi ffigedictbindinEBi aRk i<Ipecif | i i

t hereof. The gCDRI can be S%Eéct edlglfﬁgi;md? eegrg%%gg% MN protein.
TheQRsp&lit Bthdg stEQuh iR 6 : [/

o kit Dihd Sk LRle ot leasblhe CORIDEDIE or R v 2 CDR1
to F=TaN r S| sty of

D e SPIgE e LS, oP TN Ml SRR EDILT o BRS, ora
CIH3 1 Rihed ithPEPRYOI - cHRS 0}9& ?Ji]‘rﬁgin%%%%@%f@ &3R1 can be

sel ected fromthe group cdnsi g o
selfsd oo qdisulior BP0 RINORST 88, 0006142 77,20, 1. 86,
7 SRR % RGt IR P T, EORE, st ori Emite v
o BEE SHL DN o7 P a0 it FottERoky ARduco, 100,101,
105 F"EEELS 030 TR T <1t b g eebin e 67 BGLID NOS:
70, a7 Rald b Tadh b SETRd. TR0 0RO, 105 Khiopwbr 12. The

ect, the antigenic binding site can have a heav
CDﬁ%qu%F 0. mlﬁaq,];g:g} ¢fnthe mventlgn can also include amino acid g/equences 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 about 99% sequence identity, and even up to about
100% sequence identity to any of the above sequences indicated for each of CDR1, CDR2
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.
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CDR that is selected fromthe group consisting of: SEQ

ID NOS: 57-85 and an am no aci d sequence havi ng
wanreetoges3s han about 80% sequence identity to aRgTAR2BEQI7445

I D NOS: 57-85.The antigenic binding site can al so have

a light chain variable region CDR selected fromthe

group consisting of: SEQ ID NOS: 86-1 12 and an am no

aci d sequence having greater than about 80% sequence

identity to any of SEQ ID NOS: 86-1 12. The antigenic

bi ndhepnsigericdanding side ban sled baveea lighbehain satiatgé region CDR

specific CDR sequences that include the follow ng sets

selgeted ifsonChRsgropp poiistsag of SEBQ ID NOS: 8671,1260d ahtami@e acid sequence

93, and 97; (b) [3ef2] SEQ ID NOS: 58, 64, 71, 107,

hatipg@, greater thid pbdur)80Pd sctjueSteQdeiti@Sanp8f SBE), IVRIOSE 86,112
109, and 111; (d) [3a4] SEQ ID NOS: 60, 66, 73, 108,

110, Tiermhtipdaic bieding Sisdddn SEShe BSOS i a §f of §feciid CDR
91, and 95; (f) [3ahlQ SEQ ID NOS: 61, 68, 75, 88,

se@iznc&ntiatiBclude thd nbAlin bELiREPHRE2, 69, 76, 98,
100, and 102; (h) [I aal SEQ I D NOs. 77, 78, 79, 86,

90, 9fHecbi | : 84, 99, 101,
and i%g; ggﬁgél(%l)g%5a§%$§éb%’§@§|%%%8‘iﬁ8§%’, 85, 104,

105, @nd [36©7 SEiSI NGOG, B4P7'C%%b'?91§d,%ﬁd Ty, al so
chain

i nclude a set of heavy sequénces sel ect ed
576 AR OTBNGS P9 Bezey s kEEESTIE, Vang 7
b o dIHITORNO S0 5 132108 Mg s L,
67. 30 {4ab4a) 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] SEQ ID NOS: 77, 78, 79, 86, 90, and 94;

(i) [5a6] SEQ ID NOS: 80, 82, 84, 99, 101, and 103; and

() [5aa3] 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 NOS: 57, 63, and 70;
(b) [3ef2] SEQID NOS: 58, 64, and 71;
(c) [1e4] 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;
(h) [laal] SEQ ID NOS: 77, 78, and 79;

5
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(f) [3ahlQ SEQ ID NOS: 61, 68, and 75; Cg) [3bb2] SEQ

ID NOS: 62, 69, and 76; (h) [laal] SEQ ID NOS: 77, 78,
wanw7m938) [5a6] SEQ I D NOS: 80, 82, and 84; aQW@USPY06/047445

[5aa3] SEQ ID NOS: 81, 83, and 85. The antigenic

bi nding site can also include a set of |ight chain CDR

sequences selected fromthe group consisting of: (a)

[3ee9] SEQ ID NOS: 89, 93,- and 97; (b) [3ef2] SEQID

NOS: 107, 109, and 111, 85) [led4d] SEQ ID NCs: 107,

109, &Rd [°r6] SEQ I BOS: 89Ek2./andNdsand 08, 110, and 112:

(e) [3ab4] SEQ ID NOs: 87, 91, and 95; (f) [3ahl O SEQ

| D NOS) 8EraadbSEQH® NES: 6@])81 3hd3p. SEQ | D NOS: 98,

100, and 102; (h) [laal] SEQ ID NOS: 86, 90, and 94;

(i) TEﬁaﬁ]tlgSE(Q HipdiNgSite @8y altO includech 0 3f lighttkHain CBRasEhuences

SEQ ID NOS: 104, 105, and 106. In yet another aspect,
Setehedpfmmelmgxionpenhii@lﬁhgadsﬂaw des an anti body or anti body

fragnent that has an antigenic binding site that

cont a{a)s EBep?l SEQIIDNNEBY 39,8, Any87i abl e and | i ght

chain variable regions selected fromthe group

consi @) NBetd]: SE@IDNOGShERY Yoshalan Mar i abl e regi on of
SEQ ID NO 133 and the |ight chai n variabl e regi on of

SEQ |@)|\|QIe4}'3§EQ(1'D)NUSe 1022009, &hpi y;vari abl e regi on of
SEQ ID'NO 135 and the I'ight chain Variable region of
SEQ 1 {)NP32438EQ ID NOS: 108, 110, and 112;

(e) [3ab4] SEQ ID NOS: 87, 91, and 95;

(® [3ah10] SEQ ID NOS: 88, 92, and 96;

(g) [3bb2] SEQ ID NOS: 98, 100, and 102:

(h) [laal] SEQ ID NOS: 86, 90, and 94;

(i) [5a6] SEQ ID NOS: 99, 101, and 103; and

() [5aa3] SEQ ID NOS: 104, 105, and 106.

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:

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

(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 NQ:137 and the light chain
variable region of SEQ ID NO:138;

(d) the heavy chain variable region of SEQ ID NO:139 and the light chain

variable region of SEQ ID NO:140;
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variable region of SEQ ID NO 137
vari able region of SEQ ID NO 138;
vari abl e regi on of SEQ | DPEIDUS1®8/047445
variable region of SEQ ID NO 140;
vari abl e region of SEQ BD NO 141
and the light chain variable region of SEQ ED NO 142;
(f) the heavy chain variable regi on of SEQ ID NO 143
and t he chain variable region of SEQ ID NO 144;
(g) €he h@g\ry‘awg\wn varae r@wregf S.xEQdD 190G 4 IDrid0he 1idBt chain
and the Iight chain variable region of SEQ ID NO 146;
Va(lﬁyletfﬁé‘oh@gﬁﬁ(lﬂ%m N42i abl e region of SEQ ID NO 147
and .the light chain variable region of SEQ ID NO 148;
(i) ®nhe hibahpachetian vanababtezioreg SBQAD $BQ 43RniGhe ilgﬂt chain
and the light chain variable region of SEQ ID NGO 150;
vagiplle (ggion o€ SEQRIY Nehad4y vari abl e region of SEQ I D NO
15 1 and the light chain variable region of SEQ I D NO
152.(g¥he thahebooihasn odriabe idgasiyof SEQ IIE'N@ 15 dnldhe light chain
i nvention can bind to the MN protein with a

varlatsis egdioh bOSEQUs Neant4@f preferably about 0.15 nMto
about 50 nM I n another aspect, the antibodies or

f r aghpnt ah@hedviechav @R db®red o d@cg@b'r?@%ﬁ%nﬁ ]%é ﬁg%t chain

fragnments. The anti bodi es o fragnents can al so

valigfi regdifBASEOAPRO: 143, 1gM 1gD, I gE 1gA or IgM

anti bodi es, Fab fragnents, F(ab' )2 fragments, scFv

fragiyent spe hdavi &9 ﬁiblea}e?fog%gl EG :l\gcgggé apg the light chain

anti bodi es, single-chaln an

varddHid ]:é%qi(grﬁgf;swlﬂjﬁgeﬁ({ L,Gqantibodies, or chinmeric

(c) the heavy chai
and the |ight chai
woOddotonesskeavy chai
and the light chai
(e) the heavy chai

5 333535 35S

ant i bodi es - g. conprrsing a human anti body scaffold
?reglt]gﬁd e ﬁeat&g'zﬁglﬁl;{{]magﬁ rgglggrc])f %%Id Bg ?\}/O ql ?gnd %’le 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.

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, IgG3,
IgM, 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
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
Hudson, Nature Biotechnology, (Sep, 2005) 23:1126-1136, which is incorporated herein

7
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anti body scaffold grafted to a human or non- human
anti body binding region). The chineric antibodi es can
woned7wdes3sf or exanpl e, anti body scaffol d regi oR6TUSLIV6/047445
non- human sources, such as, for exanple, cow, nouse,
| lama, canel, or rabbit. Further information on the
engi neering of antibodies can be found in the
literature, for exanple, Holliger and Hudson, Nature
b Biptechnolog%? (Sep, 2005) 23: 1126-1 136, which is
YiIREETEr at MoRRETRstioped Bpgmenis ean Phebtainmaddiemtandmegunoglobulin or
fragnents can be obtained from an i nmunogl obul i n or
pr ?)415:8@1 b¥@ Wifable mpanais-g raecmbinant, exprassioo)ini aBagment form.
expression, in a fragnment form The antibodies or
ant i Bdptibpdigerenantitoly fragmantseoit the inveatioabsoalee be humanized,
humani zed, wherein the CDR sequences or regions (e.g.
whepiin the CDR25eq@DR8} ocagidie (AgnCMRBICDR2 JCDRYY tdifbe AR human,
anti bodi es or anti body fragnents of the invention, or
e.gcompimsi ti ons including the anti bodies or fragnents,
can include a cytoxic agent that is conjugated to the
ant iThedytibodiés agarRibody FagiRaisTIRS Lifions i i
agent is nnnonethylau¥is?atin-E (Nﬁgg?gﬁﬁgﬁé@é&éhggﬂ%gmh"h"g
thecyitibisilies Bg AR eME fcanliSOuE QW ' ' : i
e?(;ﬂ: exarrplge, gf uncti onal ang?égg)z i:boffl‘c’)@ﬂl\/%\/l%}tl%t %Z&Sj.&%[eldqg the antibody
or fragaemt Iy bad bigecatndl ' |
e. gglﬁ apl i di n,@gz ari b}f%%tg xw}a%aeg% gg&%ﬁé{l&g{%{é&t% r;Ee@)IMAE) i
howé e athérbytda hi, | Opi ity
nat ytOQE bEGRETLR, a1dy %ﬁ%%fd%g,_ ﬂ/f)}%:h AN %Hcluc?eoif%reeéﬁample,

cal i cheanyci n, canptothec roxycanp

funeAbRA $h4188s o£RING 1)é.:g. g&ngé"@ﬁgg%%é tfar{-}% l’agé :Og'{ﬂ' CRiofxic agents,

i rinotecan (CPT-I : _
e.g.gﬁﬁﬂidlﬁb&%%ﬁ{& str6Yd18" BRENG1ind g (%%ng‘czl' %ﬁ@%ﬁ‘%‘%ﬂ )ﬁfcls’tatin-l,

act i ponyci n, aunoré/lCI n-gl ucuro
busgg@%&?@%ﬁ{%}% gh&%%f] é?ﬁ,él&?&%%@c&g&éﬁg%iBgci;agf@pstine, celebrex,
ch1aHb R, AL e T T e % PRSP G o rheaR
BB S T T AR R S e S R——
i dar ubi ci n,

.oxXyprogest erone caproate,  hydroxyurea u
glu:%l%fgrgl ea, rrdlgl(ljlgg gcalig,rf%?cg@]e&xaé%qe, fi)@ﬁ}%ﬁgpq:sﬁr’ol,| ckppggqmgm doxorubicin

glucuronide, epirubicin glucuronide, ethinyl estradiol, estramustine, etoposide, etoposide

glucuronide, etoposide phosphate, floxuridine (FUdR), 3',5'-O-dioleoyl-FudR (FUdR-dO),
fludarabine, flutamide, fluorouracil, fluoxymesterone, gemcitabine, hydroxyprogesterone
caproate, hydroxyurea, idarubicin, ifosfamide, L-asparaginase, leucovorin, lomustine,
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,

vinorelbine, vincristine, ricin, abrin, ribonuclease, onconase, rapL.R1, DNase I,
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mechl or et ham ne, nedroprogest erone acetate, negestro
acet ate, nel phal an, nercaptopurine, 6-nercaptopurine,
worbitoressat e, mtoxantrone, mnithramycin, m toRYETIUS2006/047445
mt ot ane, phenyl butyrate, prednisone, procarbazine,
paclitaxel, pentostatin, PSI-341, senustine
streptozocin, tanoxifen, taxanes, taxol, testosterone
propi onate, thalidom de, thioguanine, thiotepa,
ten|p05|de topotecan, uracil nustard, vel cade,
Staphiocesealsatergionir-Ay pkaweediantviral protein, rgetinin, diplithexia toxin,
ri bom cl ease, onconase, rapLR, DNase |, Staphyl ococca
S@H@@F@l%)@i’(ﬂwﬁ‘m poit Mlms vnalmbxmr ot @Jm]bm@tﬁi»rﬁsﬂhﬁeof Any of the
di pht heria toxin, Pseudononas exotoxin, and
CyRxae agamanees zéscdmt:mderﬁunanronabmm]crgatth@%f,t hereof. Any of
the cytoxic agents can al so i nclude functional anal ogs
t herBef conjsitivmeiod she in0&Ridaf canBclh 8¢ 8N4 dd@iof &thi @ﬁﬂly&ﬁes and
in addition to the antibodies and fragnments (wth or

fragoteoubvithhe witiosue RNAfoRiecht ARl Bafheslcd ¥§l%§iccag%g§?t/§&ous anti-

various anti cancer agents, which can include

cagoeR aptes, Vthierw H&‘rﬂllﬁlucﬂoﬁﬁ'tﬁi‘ifﬁble§ Eﬁéﬁ%@frﬁ}igc&%@ r(Jf‘Bio%x%),

edatrexate, erlotinib (Tarceva

dokbriB e i f@e {08, @516 8hib (Tfakdé‘izé‘ﬁ‘eg;%F%EB' ﬁﬁ%s@ride {Broscan). flutamide

gentltab|ne (Genzar), genitini rresa

i il 05k AP B SR ki TN B

(d eevec), |r|noteca

gra(m%‘%frbﬁ'@k trﬁf"q ﬁGor }%é? Cr)én?tgcgagln) a?r%rg?/?f m(ﬁ?n S?%d Bml#nsetron

ocarplne hy roc

t ( ol euki n ritux
(Zc%fglzhl? gﬁgﬁ)\al @bg lgéf;[)_%jrgase r%caspﬁ ag{lﬁms hngOChIOrlde
ST R T T -

ts th reof . or .a an eni.c agent, such as,
topbicBa TS h3, et ﬁiefﬁwg@ Dpigs . (Fasting @nylvinorelbine
I
tartlc':ﬂe[: Sltlgvelbalﬁg],\l_%{/%\égaa H% ?:BB %ﬁesggrt fg%ggqxgg%rgéo?‘t (IJrnantn -angiogenic
ge p I'p:Ia ental growh factor antibodi es or peptides,
AECART R TY TR drgistatipg beveriznmab {Avpgin®)e sorefenib (Nexavar®),
des, lamnin peptides, fibronectin peptides,
bacgfdggaﬁlin ﬁltxacma%{eoq?nq }{ﬁﬁﬁ @rgytgg)dlqspgg)gptﬁ)deg antl-placental growth
rotei nase inhibitors, interferons, interleukin

netallo
factfé antlltpd%@ or(geauges anti-5iked @,gghgqllqs apti-Flt-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,
pentosan polysulphate, angiopoietin 2, interferon-alpha, herbimycin A, PNU145156E,
16K 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
MN-related disorder by administering a therapeutically effective amount of the antibodies
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nmet hoxyoestradiol, proliferin-related protein,
carboxiam dotriazole, CM A, Mrinmastat, pentosan
weoabyaaopkat e, angi opoi etin 2, interferon-al phBCT/US2006/047445
her bi nycin A, PNU145156E, 16K prolactin fragnent,
Li nom de, thalidom de, pentoxifylline, genistein,
TNP- 470, endostatin, paclitaxel, accutin, cidofovir,
vincristine, bleonycin, AGW 1470, platelet factor 4
r _mnocycline.. The present invention further provides
anlg.ﬁor ?W@FH%‘FS %\EQE% LtveRtot R e eURPesiidensiof ghainvamiorewhichdnclude the
di sorder by adm nistering a therapeutically effective
an&hﬂ%‘ﬁf ang/ot fTasments pbHiedgventionr TheddNerelateddisotder can include, for
i nvention, or the conpositions of the invention which
expmgles genceheushas. hoalid sumndéancer. r Tgasolid twhortdag be in or originating
invention. The M\-rel ated di sorder can include, for
froam Shephreastoasmistoryduach lasg, baaisplepebdubtivg oganCdipestivaract, colon,
solid tunmor can be in or originating fromthe breast,
uringsypiracat lodyeyl, esathaghis) egrviA g iver &ikin) Head, néek HhgRid, and
di gestive tract, colon, urinary tract, kidney,
paedlgpbeigus, cervi x, eye, liver, skin, head, neck,
thyroi d, and parathyroid. In another aspect, the
pr edenhothav &pEEQ thePrOdnfBveti £ (A ' i -
M\r el at ed d??%rderﬁiharacterf?g%&ggﬁgPﬁg?ﬁﬁgpfg%gvéghganth

rel s ddisosde? ¢hLQBRALEDSbid Bl mievefsl égyl 'rﬁgfg %’L{ﬁ}]?agrﬁltge(ﬂe level of MN

di seased tissue or cell with the
e M e PRl B Aty AR MRS Bl Eo Rl gipapeatiny
SR M AN 0 6L BB 900 S s
o L R RE R
oy LERSTER O 10 RASTA 0 PO R i v e
s O A A el B P ortioBt of W protein in the

D B D e Ao el ot
relat it SA8! $n8 NiRidh Shslay In2fldb S neniohs X o) ﬁQte‘?;lngV Aretiavel of

MN protein in the healthy tissue; (b) detecting the level of MN protein in the suspected
diseased tissue; and (c) comparing the levels of MN protein from (a) and (b). An elevated
level of MN protein in the suspected diseased tissue as compared to the level of MN
protein in the healthy tissue is indicative of the presence of an MN-related disorder.

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
by, the following Detailed Description.
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| evel of MN protein in the suspected di seased tissue
as conpared to the level of MN protein in the healthy
woOi2861020338 | ndi cati ve of the presence of an M\PCelUS2@®E/047445
di sorder. Al so provided by the present invention is a
kit conprising the antibodies or antibody fragnments of
the invention, or alternatively, the conpositions of
the invention, and a set of instructions for using the
kit in a nethod of treating an MN-rel ated di sorder or
LLF DESCRIPIION QF FRERRAWINGS;or der. These and
ot her enbodi ments are di scl osed or are obvious from
and B EHergns detjled drecriptiohogivay bpevay bedxample, but not intended to
_Description. BRI EF DESCRI PTI ON OF THE DRAW NGS The
lirpig |theinviegtioke selelyetd tHe spedifit Embpdighane d&xeribey, Ay best be understood
exanpl e, but not intended to limt the invention
in sohjehstidrowith ehes geoifpanyiaghlediingatia vdeger i bed, may best
be understood in conjunction wth the acconpanying
dr aWfigee, 1 depioDNA sE@HES Jf tHE RhEh Iy I AGANRARRSIQErmining
the anti body conpl enentarity determ ning regions
regiChiRODRE); gure 2 depicts the protein sequences of the
anti body conpl enentarity determ ning regions (CDRs);
Fi gWigurd i i I ool -
gWFigurd 0@ipicts thelf6iebNRGRELULE BF Qe Q%ﬁﬂzc‘h?édé)}frﬁ&ﬂ%r,nerétgré

anti body |ight and heavy chain varla

de&fmmﬂﬁgtlgg(;&ﬁt(@]jﬁs)pot h CDRs and franework regions;
Figure 4 depicts protein sequences of specific

t p@@g 4 ' VH)...chaj i apl .
?29: ons?é 3ed§g hk&%éhgv\l-l%ll\rg‘h%g%ﬁ?g (r)]éng%{ffC]c %’:%lgjoég%ﬁg?fgi R53%y chain
: . o . i VN - bi ndi
T T T R e e MR
PPN IR SRR 0 PEEVERLL B0 o M lnd esvy v
chdifl %*??Jﬂa 9&1%3{ Qac%nofa \{']tt)ilcfl Igcl)\'ntglrl]lts Ibkc))ﬂgxl;e CDRs and the framework regions;

Figure 5 depicts the MN —binding properties for the MN antibodies of the present
invenjtion;

Figure 6 depicts the 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 1e4;

Figure 8 depicts the FACS measurement of binding of an anti-MN antibody to the
PC3mm?2 cell line which expresses the MN protein on its surface;

Figure 9 schematically depicts the antibody conjugate (anti-MN antibody
conjugated to MMAE);

Figure 10a shows FACS plots depicting 3ee9/MMAE binding to MN+ (MaTu)

cells, but not to MN- (DLD) cells;
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Figure 7 depicts the in vivo anti-tunor activity in a

xenograft nodel conprising the MaTu tunor resulting
wobramoresat mrent with an i nmunoconj ugat e conpri BCIASLIN6/047445

anti - MWN nonocl onal antibody le4; Figure 8 depicts the

FACS neasurenent of binding of an anti-M antibody to

the PC3rmR2 cell 1ine which expresses the MN protein on

its surface; Figure 9 schematically depicts the
MN anti body conjugated to

ant i hod njugate (anti -

MVA l,g“é Eﬁ)rgém Gé’f’sﬁ(%%ﬁéothmtmgﬁ@ HephoocanjugeebinMvigio MN+

i,nding to M\+ (MaTu) cells, but not to M\ (DLD)
(Pgéﬂ@%eﬁﬁw@'tﬁebtmmeﬂs;ot s depicting 1E4

i mmunoconj ugate binding to M+ (PC3m®2) cells, but not

t o NguedOoshews FACTpigts depl@ingshansmmAGScejogste binding to MN+

depi cting | aal inmunoconjugate binding to M~ (PC3er%

(Pedmm2) dslls, bwbbot to MN- (DDDD)celiel | s; Fi gure 1la shows
i nmunof | uorescence images depicting internalization of
3eeJiyMaH 1bghdde-imeiuhsflacdsdeackingdgek a&%&ﬂﬁg ikl BPhcioN of
M\N- cells. Internalized 3ee9/ MMAE 1 s shown as

3e¢/VVIASTBRN VN + E¢Ifi ThiboSinesMsaliZARYA %}; INIRL 8SEE WG Rrnalized
i mages depicting internalization of the 1E4

3e¢ MVIMAED sh¢hod Bs Byiofdtencel | s and | ack of
internalization by MN- cells. Internalized 1E4

| MURQEEN] B eSS iﬁmﬁﬂ@ﬂ‘@br@&:eﬁééjﬁﬁa?l%g iagﬁsﬁn{ L S1ifion of the 1E4

shows an i nmunobl ot depicting spe
IminIAYRSE e By ML QBN L0k | ' [ ag ;

pr ot ei ns@géywl\/N ant i b%lﬁglr}d;lg;gl‘E Ef%’h%ﬁ%glggrb Xéﬁﬁiﬁf*ﬁ% Internalized
1E4 @Rhfiindcd ek i.GJ 9/ MMAE agai nst M\H+, but

agai nstcr\ﬁkﬁg, ééiesl%lthgwngsgurogésf%gc‘%gr aphically depicts the

cyt @K@’f& 5 Sowd arl Hﬁmago%lgmypri]&f:n%ngplégi%%Fi‘mmunoprecipitation of
biotinylated cell surface proteins by MN antibodies;
Figure 13a graphically depicts the cytotoxicity of 3ee9/MMAE against MN+, but
against MN-, cells;
Figure 13b graphically depicts the cytotoxicity of the 1E4 immunoconjugate
against MN+, but against MN-, cells;

Figure 13c graphically depicts the cytotoxicity of the 1aal immunoconjugate

against MN+, but against MN-, cells;

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

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;
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agai nst M\+, but against M\-, cells; Figure 13c
graphically depicts the cytotoxicity of the |aal
wOnmInaessj ugat e agai nst M\, but agai nst M\, PCEIUS3(06/047445
Fi gure 14 shows i nmunofl uorescence i mages depi cting
3ee9/ MVAE' s prevention of normal spindle formation by
tubulin inhibition; Figure 15 graphically depicts the
anti-tunor efficacy of 3ee9/ MMAE agai nst MaTu
xenografts, Figure 16 graphically depicts the
ant i~ gﬁ'f?blrsr %CFP]%E%%XICI@?‘CW Hee Wtqmﬁﬁﬁﬁg@@ﬁj@ d¢lag baad guinmstoconjugate
establ i shed MaTu breast tunors; Figure 17 graphically
aggioss Malupgmograttss- t unor ef fi cacy of the | aal
iwnunoco% ugat e agai nst MaTu xenografts; Figure 18
gr aphiges| Byeraplicadlsdepias thrahemppenticcinted 6RT) 6T BeeSMAMAE against
3ee9/ MMAE agai nst MaTu xenografts; Figure 19
Maghaptriogadflsy depicts the anti-tunor efficacy of
3ee9/ MMAE and free MMAE agai nst HT-29 xenografts;
Fi guiignr209q@rayiticalyl depiclepieingi-thhifor 8ffidacy WrBEeBMNIARM free
of 3ee9/ MMAE agai nst HT- 29 xenografts, follow ng the

MMNAIX 2gdah eI2e xelb@ufig, 2 1 graphical ly depicts the
anti-tunor efficacy of 3ee9/ MVAE agai nst HT-

29
xen®iguat 26 griphid M dtgidi e GhRthmde Qgg:‘f;ﬂ:f of gé%mlg% against HT-

graphically depicts the anti-tunor I'cacy

29 Ieedtrif\folpeiRinB She BFBIDBKENRYr af ts; Figure 23
graphically depicts the anti-tunor efficacy of

3eeBidiMAE] %ﬁ%ig[b_%iltygét)ﬁts 8 2ni SORAG) 9‘2@% gf(”: %e%g)?l\dﬁ/f'AE against HT-

gr aphi cal | picts the anti-tunor

29 2RI \Fo1RIANP e HFDx1 schedule;

Figure 22 graphically depicts the anti-tumor efficacy of 3ee9/MMAE against
PC3mm?2 xenografts;

Figure 23 graphically depicts the anti-tumor efficacy of 3ee9/MMAE against Colo-
205 xenografts;

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

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

Figures 26a and 26b graphically depict the anti-tumor efficacy of 3ee9/MMAE in
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 mmages (of histological samples) depicting

3eeS/MMAE inhibition of tubulin polymerization in HT-29 CRC xenografts at two doses.
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15 xenografts; Figure 25 graphically depicts the

anti-tunor efficacy of 3ee9/ MMAE agai nst MN- (in
woebd7/nes3sl graph) and M\t (in right-hand graphPCT/US2006/047445

M APaca2 xenografts; Figures 26a and 26b graphically

depict the anti-tunor efficacy of 3ee9/ MMAE in

conbi nation wth Xel oda(r) agai nst Col 0-205 CRC

xenografts at varyi ng doses; Figure 27 shows

i mmunof | uor escence i mages depicting in vivo

| oc By Bt 4bthoyts the é@npl%tmmlﬁotm,aaame afitheNh#Paegion of the

tunors; and Figure 28 show i munof| uorescence i nmages
magmafipe exprogierayectentsicfs) DMV ok GseBERAMMAEL) which encodes a
|nh|b|t|on of tubulln polynerlzatlon in HT-29 CRC

andgfa Ay EHes puhe k2shashinlifeat ) € DR WRlgH1e regions of
nucleotlde sequence of the insert region of the
SE@ iRy 0 $inl 265emdels, esspu@biedy, 0BRaRd firMeNELEE8L5AEORPHX (see

Exanpl e 21) which encodes a human I gG anti-M anti body

Exaotpbes SB8N0SEQEDKEppasand heavy CDR vari abl e regions of
SEQ ID NOS: 126 and 125, respectively, obtained from

DEEAIDEDSPESOMIRAION e HE SNV ESrfoN) -  SEQ 1 D NO
153. DETATLED DESCRIPITON OF THE TNVENTION It is to be

under &t0 86 uhBestRHYERMred-AV AL AR %Sdegaglge{da@gnqg{lgé 3 be limited

is not to be limted to the particular

to ﬁﬁrﬂam@xﬂr%&hfs%g?foqﬂh%réHXe%ﬁﬁﬁ%tangf O‘ISJ&?OP h%sp?esent invention,

i nvention, including, anti-

mc'hffﬂh@ %QWﬁ{tﬁw%dfegemgﬁoc%fn Jgra?egt rﬁgﬂ}og% ﬁé ﬁ'%%%)?egt Profgeols, cell

i nes, anim Specl es O genera
i g e AL L %&szrfn Pl S8t 2 08 may v
e 0 BHAS G oy SRR PR e BB o escriing
PoRERBF AR 0 R s s

imD6gl.n have the

Definitions

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
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 et al., The Dictionary of
Cell & Molecular Biology (3d ed. 1999); and Cellular and Molecular Immunology, Eds.
Abbas, Lichtman and Pober, 2™ Edition, W.B. Saunders Company. Any additional
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meani ng commonly understood by one of ordinary skil
in the art to which this invention belongs. The
woabd7omiizg r ef erences, however, can provi de oneCofUS2006/047445
skill in the art to which this invention pertains with
a general definition of many of the terns used in this
i nvention, and can be referenced and used so | ong as
such definitions are consistent the nmeani ng commonly
understood in the art. Such references include, but
technicah sysopfegs aeailapls, toshegtrsew af exdirdny sKilldnitomant profiding definitions
M crobi ol ogy and Mol ecul ar Biology (2d ed. 1994); The
of Gymsrusdd belirchavimathy ro¢anSg esmumoatycuibecdowl inglie aiihi @
ed., 1988); Hale & Marham The Harper Collins
comiudtedoirar yhegfurBoseb of the(pk€&@h} invendor, akkidtlosting@terms A€ further
Dictionary of Cell & Ml ecular Biology (3d ed. 1999);
defined. Caliliiioas] @k idbldetinedelséwhareeh a@YdesE@sionAbbas,
Li cht man and Pober, 2nd Edition, WB. Saunders
ConpasnysedARyeindsld {r @eabp&ieaictains! BE QGRS fHA 20464 and
to the person of ordinary skill in the art providing
“tr@efihdlide Plasal QfetAbBnk ' ' HERY '
connnnlyﬁhnderstood in§fﬁgQ§??kggEé%%a%g%§§fte ngggme’ﬁ”
exdfplePHIFBRRESHOf, Z ey | [ | 1.Qw
b R e S g E G B o e B s
eq¥OhleRRAnGLSEMRS 1o O%J‘&iﬂi&?ﬁlrthggﬁpz{hdl ropged herein
and in the appended clainms, the sihgular Tornms "a,"
anths'ysRH eretinFﬁhe Ialey ‘%ﬁ&b(pci)}r’:’rigélu&gsfi%ﬁﬁ@go%lét&ljﬁi%g%gﬁlg’s (e.g., any

context clearly dictates ot’herw se€. us,
e : ; - r en to_one or re

e B LRI 1o8 BEden: Tuf ahF I TR i aliEinge ke Tec2.
[ diJ # d.so forth. As used herein, the

e PO e A 5T F O i s Exegpbinant means.

nfiBofes a3 MG 1o BReMraiE pihdng e bt byt Papplnls,Such as Fab,
4, | gAl _and | I sol ated fromnature or prepared

oS TP AR iR, PoARRoI 6 ST o Gishedite, digfide linked

Ev quas fanti(nqen-bin,ding anti body fragnents, such as )

vsF{%g’ \% eag frpeme tgepmppg}qggq ¥LeRYiH OPQPé'}’,WfFVI} axsj prgpared from intact

. _chai aqtibodies, di abodi es, disulfide-Iinked Fvs

1mr(1glaq_gg?l’3u

IS P PFERFFRSSTSCBmBIN a8t mgars- VL or VH domai n,

mhi%g are prepared fromintact
e antibodies and/or antigen-binding antibody fragments of the present invention

may be monospecific (e.g. monoclonal), bispecific, trispecific or of greater multi
spectficity. 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
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
in combination with the entirety or a portion of the following: hinge region, CH1, CH2,
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i mmunogl obul i ns or prepared by reconbi nant neans. The

anti bodi es and/ or anti gen-bi ndi ng anti body fragnments
wofRod7heops esent i nventi on may be nonospeci fi c PETMIS2006/047445

nonocl onal ), bispecific, trispecific or of greater

mul ti specificity. Multispecific antibodies may be

specific for different epitopes of an antigen or may

be specific for epitopes of nore than one antigen.

., PCT ubI i catl ons WD 93/17715; WD 92/ 08802;
Cﬁ% 5‘1%68%‘6‘6“ nydiyded-in the inventiongdre anumbmghng antibody
| mmunol . 147: 60 69 U.S. Pat. Nos. 4,474, 893;
fragmepis gga comprsing sagcombBREon o yarkbbolegsids) Wb hainpe region,
et al., 1992, J. ImunoL 148: 1547 1553, each of which

CH}&HAGHS 6rd(Edddmanisi n by ref erence. Anti gen- bi ndi ng
anti body fragments may conprise the variable region(s)
al odteterabily, tho atitrstidsaor avmgdsn-bhﬂlmritib@tiy (f:ﬁrgnﬂmwré h@Ran,

of the follow ng: hinge region,
hughenizied smurhe (. ¢ nmousteshd rat); h@nl&d&'}lﬁ%})%bﬂft,egoa_t, guinea pig, camelid,
anti gen- bi ndi ng antibody fragnents also conprising any

horsendui etatkiean Asfuseahe@, @ hii@gh O todMstifc18dad '
CH, CH2, CH3 and CL domain. Pr eferaﬁly, th Mﬁb &Ha0lhg the

aménnd adia deRned ot hiiien lrbhﬂgbélgb@ﬁﬁ WP g%%?&és bfated from

human, hunmani zed, nurine {e.g., nouse an

hugtan hﬁyhunﬁgﬁﬁﬁhn IlBH]?i'eE fr&ﬁ%‘amaﬂlﬁ @8?5 Elr ﬂomcﬁ‘gﬁlt Isgtradxs%%nic for one

horse, or chicken. As used herein uman

or b Mﬁﬂanﬁﬁﬁhﬁﬂ’&%%ulﬂ?\ék Qs {BEd ?r[ﬁ'&%t g& x%%ﬂ;lfggr}clg E’atg No.

human i mmunogl obul i n "and 1 nclu

5,989 (398 mhbn%!ﬂioegla@ bgd Q:njnl agglﬁlf){if %SO extﬁgd%E n%g?reprotem scaffolds

cells, or fr ani mal s transg

thahz‘ﬁ%ﬁlé Wﬁ%géﬂméld#rb%g‘?ns% Gy g d alrwnlg ;E&?B%gﬁlgﬂglcpnfg{mation as

exanple in
protein

thatafouna_ hﬁ Ltﬁ aEngécﬁgs cﬁl aq bg}:fuggg : %ﬁr%tsggr{t@gﬁ qbsgryeq with these

scaf are a

chn'n@h@ &?ms? maﬁ amecf egaéndl 0 nggxrﬁ%aiﬁg efa %t%?l}rglr@nbody from

found TR RatUra
h e thaen observed with these chineric proteins
v &gﬁﬁﬁ¢n af%% %Yéflve to the binding activity of the

nat A& ﬁged%netr&g Ot?% term Hﬂumanized" forms of non-human (e.g., murine)
antibodies are chimeric antibodies which contain minimal sequence derived from non-
human immunoglobulin. For the most part, humanized antibodies are human
immunoglobulins (recipient antibody) in which hypervariable region residues (e. g. the
complementarity determining regions “CDR?”) of the recipient are replaced by
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
immunoglobulin may be replaced by corresponding non-human residues. Furthermore,
humanized antibodies may comprise residues which are not found in the recipient
antibody or in the donor antibody. Such modifications are made to further refine antibody
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whi ch the CDRs were derived. As used herein, the term
“humani zed" fornms of non-human (e.g., nurine)

wanvi7waeizes are chinmeric anti bodi es whi ch cont aCWUS2006/047445
m ni mal sequence derived from nonhuman i nmunogl obul i n.
For the nost part, humani zed anti bodi es are hunman
i mmunogl obul i ns (reci pient antibody) in which

hypervari abl e regi on residues (e.g. the
determ ning regions "CDR') of the

| ement arit ) €
pe?@%?’ﬁ?ceent a‘ﬁﬁ{ée‘)ﬁ/‘le ;55‘%'&‘@8“8313%%&0@& Mgyhtcanprésgisubstantially all of at
]_%ﬁsidues $CDRS) from a non-human speci es (donor
S35 PI'B By PIcalf¥ e v apiphle domains, in whishtall cyrsubsattiatiyrall of the
hyBrinate havi ng the desired specificity, affinity, and
SPY3ERblS regipnssenreesperd taribess, off a moremmén iragiuaoglobitin and all or
resi dues of the human i mmunogl obulin may be repl aced
subsrantipllycadlfiibe FRs aonthhsmefn hesi imsiunbgtobhies §8yuence. The
hunmani zed anti bodi es may conprise residues which are
hum.lz(cd @ntbady aptonaby alsb eiidy niprinedy 1€kt 4 Porkidg o#R Pnmunoglobulin
anti body. Such nodifications are made to further
copgéntmegian (FQothpieill ohartif adunlah i@HAGIGHoblINE HOYABRiZ&Ysee Jones
anti body may conprise substantially all of at |east ’
et dndNoturé §P1:62215951 1B6Y. AR éilkthSnif] QEBY. NNand:B 3901398 B! 1848). and
substantially all of the hypervariable regions ’
Presor, (€epo0g. Studi/BRE 20597500908 Bl i Rd
Al | or substantially all of The Fra %Q‘?ﬁé‘ggﬂéwgﬁ‘zed
antituis danToe TOG DAY ISN PERALIRBE %, 0481039 WM 230 3BL 1 BBYY 706 454,

optionally also may conprise at T'east a porti

6,6'96;14&,0@5@3@,935,%,S@nﬁf{(ﬁ%sﬁfwsf’@gbl?%a 4,384 S?&d%gffﬂzt,&{s, each of

a human i munogl obul i'n. For a Teview, 'Se€
N 6 des e R AR e, presta, (Gt Op,
urny s anm Biedr s e i, 1P PRy dhemaats comprise
e §83 Qotoming Bhad oy Raesininekt doipsine e wesems imsginae
polfllbrie P Cine BAG kWL Eeprlf i Ch@otierin polypeptide linker
betwSdn WL Q’HCJﬂ%i\ﬂ_ fé’malgsr v&h?c%vgnagﬂzg itt?eosdlyv tforfgtgmrretl?g c?es%rgg’gtrrixstﬁre for

antigen binding. For a review, see Pluckthun (The Pharmacology of Monoclonal

Antibodies, Vol. 113, Rosenburg and Moore eds. Springer-Verlag, New York, pp. 269-
315, 1994), which is incorporated herein in its entirety by reference.

The term "diabodies" refers to small antibody fragments with two antigen-binding
sites, which fragments comprise a heavy chain variable domain (Vy) connected to a li ght
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
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the VH and VLdomai ns of an anti body, wherein these

domai ns are present in a single polypeptide chain.
waemgriadisy, the Fv pol ypeptide further conpri SEETAIS2006/047445

pol ypepti de |inker between the VH and VL domai ns which

enabl es the sFv to formthe desired structure for

antigen binding. For a review, see Pluckthun (The

Phar macol ogy of Mbonocl onal Antibodies . Vol. 113,
New Yor K,

bur and Moore eds. Springer-Verl ag,
9325151%2 §9§mg2’9 shyl., Rrace N%FISAW& &deﬁ SA 89: GHdrtefiar 8| h993), each of
its entlrety by reference. The term "di abodi es" refers
whigh %PF(’IEﬁﬁt%{)‘@ymﬁfa@fWent s with two antigen-bi nding-
sites, which fragnents conpri se a heavy chain variabl e
donal lha PPEYssionn hiaeareatibodias'| iedrs tacthaiantivedicaidseribedai the art, for
(VLLeln t he sane pol ypeptide chain (VHVL). By using a
expinplegin Zapata,ies al dBrabiaring 8(1)I10871862] 1995 ekNRE ik inbsrporated by
two donains on the sanme chain, the domains are forced
referenpei Briwflyjsuch ennbmiémmw@a SHNSE adah Farsegﬁ@ﬁts (VH-CH1 Vi-
chain and create two anti genbinding sites. D abod

Crd) evhitgssforibeshin®f htigeh bindidy resfins ©X HEAk ﬁntllﬁ%Lésoc‘}m%%g)lspemﬁc or

W93/ 11161; and Hol linger, et al., (Proc
moBospectimA 90: 6444- 6448, 1993), each of whi ch are
i ncorporated by reference. The expression "linear

ant o déas" oAb sal bitibdi A0GLOMLER r?%?& {d &%ﬂglb@d& WBtained

art, for exanple, in Zapata, et

frofi( i@épulﬂ&ﬁ?of%@gbantlﬁ%om e hud &tib%ﬁ%r P@h ?xtse%db\éﬁhfal gptibodies

reference. Briefly, such antibodies conbr Sé

corh?ﬁ %’hg Hened 1%k eg:_%)tYnglrble Muﬁgaloggurggﬁ IiBlétatlonS that

en binding reg

ma 'b%Q)?@SEB! n Rino RS Eﬁ’t@c M(Lnoc Igl?ar%tebr hesglﬁpc? ﬁl&&\%spemﬁc that is,

anti body" as used herein re s

i AN °%9”e°%a(&e§ﬁjggh’§.”<{w§a§|to SARYSAres

honogeneous

(polF]J;QSSI nltl%l)?g P%%F}a gggl hr{g,pﬁﬂi[ggxic ffg? tnﬁfgx%l@@ies directed

Monocl onal anti bodi es are

t
ag s?ﬁ?ﬂ:&edt%e[ﬂ A ?ﬁ?@lﬁ{t‘?éﬂs) Nl H{Oé‘ﬂdgﬁﬁll gngibody i diEficéed against a

y specl
i rthe in contrast to
sin %ﬁ%tg%ﬁngﬂtz 816 an%gen {"l[nmmodlfxer "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
al., (Nature 256:495, 1975), or may be made by recombinant DN A 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
portion of the heavy and/or light chain is identical with or homologous to corresponding
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(pol ycl onal) anti body preparations which typically
i nclude different antibodi es directed agai nst
wdi2bd7erexss det erm nants (epitopes), each nonocPOmAlS2006/047445
anti body is directed against a 15 single determ nant
on the antigen. The nodifier "nonoclonal" indicates
the character of the antibody as being obtained froma
substantial |y honmogeneous popul ation of antibodies,
and is, not tqQ be construed as requiring production of
Se@‘h"é‘cﬁ%’c‘ﬁ Piedisy deriyedsipm aparticul arspreigs oFbeloagiagpd e particular
nﬂge nnnoclonal anti bodies to be used in accordance
PHY tlpes qrrswbelass. whilsihe rsmaveder 106 theaahairtfy) is identical with or
hybri doma nethod first described by Kohler, et 20 al.
hopiglegaus to serraponding 36quences imeantibedinwderivid ﬁm@mbtﬂéa @pemes or
DNA net hods {see, e.g., U S Patent No. 4,816, 567).
belymging torrabthan tlmthimﬂyeﬂ;asmy subcdads Jes WaADhatr@eméiitd B PibhOMtibodies,
anti body libraries using the techni ques described in,
soflang axheypexhibibitackesirad bellogibal.actiNgf (e@, e.g., U.S. Patent No. 4,816,567;
352: 624- 628, 1991) and Marks, et al., (J. Ml. Biol.
an@ Mor5i8dn, 59l., Br88.I¥atl ednBeioTisangd: casi-chgsli 1884 h@arcﬁ lof which are
al so include "chineric" antibodies in which

indoopdrated b9freféhcBpavy and/or light chain is i dentl cal
with or honpl ogous to correspondi ngsequences in

ant ik hefbeh, itNE frink ORlofodidi khmpleah Sg&?én?§ar8 lc” as uscd herein,

bel onging to a particul ar "antibo y o S or su

refélith @ shinBle GHTRInBE BnPin 68 gﬁ%r’ﬁéﬂl cbih gg%ﬁg e ?l Bé’YgJ) of an

or honol ogous to correspondi ng sequenc

org@ﬁfshﬁ/ efind dap l@ﬂﬁfy@%‘%ﬁg%ﬁcﬁé gﬁl L%@ % Qghnﬁl not Eﬁf may be a

anti body cl ass or su

“clﬁﬁ'&f]‘ s&l jeb‘%&ihél%:s &n&pqgger?&e.dtp 'S G%EII&I ?fa:Sé.ﬁPxe de es ingude, but are

bi ol Ogl activit see

o A0 o T 38 e i,
bxob%i’:% n gésggfﬂe a%%}tglge%[ﬁ dgé{uf gﬁ{lg‘iwggﬁ%ﬂ sglltgglg, btreea{sggxudate
cergfof Q%f!:@%ﬁ%%s%@g% e, 1081 Gocies, B rnigader

be  of an bi ol ogical tissue or fluid. The
was%%g%‘n bﬁ%%:hb%al\éeol YAges pr %”ﬁj.p%ne IRRY @Rang oghes edy éluid samples.

derived froma patie Such sanmpl es i nclude, but are
The patient samples may %e fresl!;] or frozen, and rrrnpay be treated with heparin, citrate, or

’3

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
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 carcinoma, ductal carcinoma in situ, and lobular carcinoma in
sizu. Examples of cancers of the respiratory tract include, but are not limited to, small-cell
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not limted to, sputum blood, serum plasma, bl ood

cells (e.g., white cells), tissue sanples, biopsy
weanplee3suri ne, peritoneal fluid, and pl eural PETWISAN06/047445

saliva, senen, breast exudate, cerebrospinal fluid,

tears, nucous, |ynph, cytosols, ascites, amiotic

fluid, bladder washes, and bronchi oal veol ar | avages or

cells therefrom anong other body fluid sanples. The

atient | es may be fresh or frozen, and may be

R el \E\F‘gﬁ ‘Wéﬁéﬁ"ﬁ’m‘blaﬁ wepdleas bypnabibt Ademimod @gd pleuropulmonary

|l es may al so include sections of tissues such as

blgsig/Ran Eampies oé braik eancest inplinde.Gie giecidt lipuitqsbtee braimtem and

term"cancer" includes, but is not |limted to, solid
hypgrbfaliniceliomas serebeltze aad ofrebhad afiragsima, mesiillbalasioyna,

tract, brain, reproductive organs, digestive tract,
epgqaqlmcpxya,t asawell aeyeyodctadermalsdtdmindt aghnen dTWa6k, of the male

thyroid, parathyroid, and their distant netastases.
repiodudtevernrghsantlodé, haie arest GRias, to) MOPRR RS, tedt RN PaRSr. Tumors

and plasma cell nyelomas. Exanples of breast cancer
of itrecfencis reipuddugtiee 0ffans ifdlidRIbltGire hHMABIVE tdf) ‘éﬁ&&lnetnal cervical,

carci noma, invasive |obular carcinom, ductal

ovedars ivagiiml, iafd Sutvidr caiddr, la9 Rielials seRbfaNH e hfdrsy. t’ﬂrmo s of the
Exanpl es of cancers of the resplratory tract J

digestivarrgctiadlulié, Wut 8¢ o 1in$28td 58], ca{b‘i‘lae&ﬁre% lésgfﬁﬂg‘eal

| ung carcinoma, as well as bronchi denonma

galpbladde? P sbid) %Xcr@ét%s}% st RIRL RS oinchgsa?lgrgnry aﬁ E&ncers. Tumors

i ncl ude, but "are not limted to, rain

of MeRAMAFALRLGnELAL 'ﬁt a.ll%q{o? Belilea to,am%ddé r%em]e k_l\%rel?jl', renal pelvis,

astrocyt omm, nedul ast omma,

ureRGUAREGRRET %l:er@nﬁyg ' Qr?c%l' 1513'1;9% buIza.rrt%D%?Q’t I?r{urtretfcr g’d rirxﬁllai%cular

reproductlve organs- i1 nc

mepin%ﬁ{a?n% @Hﬁoﬁlﬁ&&l& uiﬁgﬁn(é g o E}v?r cglncéerﬁ 61?(:1}[(%%%?& aretryé)t limited to,

reproductive organs 1nc
vul var

S LS B S S .

cancer,
de but are not limted to,
en gLl %ﬁﬂ%‘?Pea&F 'St eipee) 9ainisrAbaroselinla
rec smal | -intestine, and
h"?%%‘:aafcym CHBESS T Pa: BF nohmaer o puamagt col

cardif qE qt are not imted to, bladder, penile,
‘amg %Srl]gﬁalﬁ‘gwr m ignant 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
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 leukemia, chronic myelogenous leukemia, and hairy cell

leukemia.
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ureter, and urethral cancers. Eye cancers include, but
are not limted to, intraocular nel anoma and

woebiatd3ast oma. Exanpl es of |iver cancers i ncPauas2en47445
are not limted to, hepatocellular carcinoma (liver
cell carcinomas with or wthout fibrolanellar
vari ant), chol angi ocarci nonma (intrahepatic bile duct
carci noma), and m xed hepatocel | ul ar

chol angi ocar ci noma._ Skin cancers include, but are not

lim @%qudd,n thig dnyaatien cbe feraxiepitapsianeatapoyiant geme doteaminant on
mal i gnant nel anoma, Merkel cell skin cancer, and

ANFGH AR £ MNINDIgins 4n ovwbich thie autitanly-birdkthcaurghemsantigenic binding site.
i nclude, but are not limted to, laryngeal /

Detgqpopinis pnagigenic drasrophanty ngebly consistgifvhemigeial active surface
cancer, and lip and oral cavity cancer. Lynphonas

groupsngsde, mlatulas euahais dnind heids bOsughl Bi3e lcBhiak afld usually have specific
| ynphoma, non-Hodgkin's | ynphoma, cutaneous T-cel

thiey dpphamsionaHowgdeinl shathGeasies, BReell ¥RREAR Bhrdearacteristics.

central nervous system Sarcomas include, but are not

| i niThedednd ‘st i@nunbRasOfd” b3 Siea bfﬁ%fr&oég&fogl%tween an
mal i gnant fibrous histiocytoma, |ynphosarcorma, an
ti tei® B mpeRHY CdF a8 8 gbil) ol B8 antlh i
" IlW. acut én ﬂr%?.e}1 g(?pdﬁlﬁétlﬂ glr?lygl,% aa%%tg?é ?ecgg}-uze(.i by the
anti 6RRNOIRLAS i€ Jr ek SitRddy C 'Tfmrﬂi&dilag E@J&%}{Eé{i RGN Cof the
chroni ¢ nyel ogenous Ieu%en1a, an alry ce il
d ' i | S i e.term "epitope"
e L e
IF ' i hi.nds thrqugh an
P Sl ol ARAAN BN SHHAGER, o e conter
er mi 2 nsjist. of emcally active . .
o SERERTANED SRR o RS RLE LRSI Eel HnB R Fieignaving e
I AR sual Ly have specific -5 three . )
e300 SHE SBTTR B 5] e DG BRE N St tacking
ific.ch teristi . The t
e PBBEAL AP B PSR i 2054 S gty
. action between an antiphody and a_ protein, conpound,
lmrglrgnogﬁ%cgalgn ’carhé%fnhtg the.c 1te<a{§émld§ay§$ﬁhzng@nﬁxynp orms an immune
antigenic binding site of the antibody. This binding
TeSpRse ?%%‘Hsti *’sva&&ﬂs%ﬁaﬂas% &-8of hpporyresponse toghe gntigen (the

rogrqtei , ﬁgthgen or epitope having the recogni zed
p lﬂﬁ g ag ?fbl - 3gR@st 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).

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 temperature, 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
the cognate antibody to the antigen. Immunologically reactive conditions are dependent
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10 presence of a heterogeneous popul ation of proteins
and other biologies. In the context of an inmunoassay,

wepewiorosal | y i mrunoreactive anti bodi es can bi RATUS2@6/047445
protein having the recogni zed epitope and bind, if at
all, to a detectably | esser degree to other proteins
| acki ng the epitope which are present in the sanple.
In an in vivo context, "specifically immunoreactive"

medn Lefer to the conditions under which in an aninal
o8t format Hﬁﬁ’ﬁ@ni@?)é%wémewa@mnm, typicablyiapethose utilized in
..antigen, e.g. a hunoral response to the antigen (the
‘"B?‘Hlﬂ%éﬁydﬁo@ﬁoléntsi% Srley, ansldainad 988)varstiodies: Arlodbeiratory Manual,
conpound, or antigen presented thereto under
C(?lijn%ﬁ'ég é'zﬂf een Fuplicatiens, WewcBodk, forandescripticn of immunoassay formats
cell-nmediated (also herein as "cellular inmmune
and ¢gpditiens., i.e. a response nediated by T |ynphocytes
agai nst the vaccine, protein, conpound or antigen
pr esBettetn t'hatieetr OYr “sDbjer uBadedBERINnclub8s ffahihals (e.g., humans
"“i mmunol ogi cally reactive conditions"” is used in the

and eninealt). of an i nunoassay or an in vitro reaction
wherei n the physical conditions of the reaction,

Antiteldieli ng, for exanple, the tenperature, salt
concentration, pH reagents and their concentrations,

and TheereRACRVEARH RNEeOh ARb! i e | b ;
that is specifically i%nuno?eggggegﬁggaﬁﬁgﬁghﬂﬁ%%%?ﬁﬂ%dms"my

be asefuPfod vivdediyass tﬁé’dagéh@danhqﬂgé,}ogg@% Mg;ﬁygg of 5 the

cognate anti body to the anti gen. ol ogical ly

SN g 4857 AR WSl BT i

the anti bo

_Lhe ant | body id §ae ibeics
e T R S QAT ! B SiaRee Bhptiepres g resuling

co on .e . n 1% K , | | fioin si
SRR lonEP i Cc%ﬁnétgﬁle JQPY\)IICO%%)I"F I(%ﬁi(_sﬁa.-r sz érlft told%gtq%QWm six

i mrunoassay for s an

OB, ARG R i AELIARITELS (68 i

humans and ani nal s) .
var%ﬁ%eﬁ%%%né@ Lﬁgt}'lllh%qgtlelevsengnhgasteqLkl)elznrc]:gs %gtwl\f/:yfx tl;reh(%ls)(lels within VH and VL
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 lon g 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
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®

(palivizumab, Medimmune, Inc., Gaithersburg, MD), Campath® (alemtuzumab, Genzyme
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be useful for a variety of therapeutic and di agnostic

purposes. It will be generally appreciated by those
wekid7ioees3sn the art that the nost critical detecmusanws®47445

of anti body selectivity and binding affinity are the

sequences and resulting conformations of the

conplenentarity regions (CDRs). Mst anti bodies

contain six CDRs, three within the heavy chain

Ova i abl e regjon (V and three wthin the Iight chain
R ‘?gXbFémrbé%'ﬁ enappe®; (dedizymabnochecRhanmeccuticlas, Nutley,

;6 ween t he Mﬁthln VH and VL are the franmework

N e%P’&H@ Ww%wumabeﬁ?nqwhcms SofHeSgDRsntisgetG8), Raptiva®
the antigenic binding sites within anti bodi es. The

(efalizymaly|Ganshtechs Ingh SouthoRsFrancistet, €AY Aivagin@® éevacizumab,
functional properties of antibodies has | ong been

Geagpleeh.tlnet, SouthiRangrevasee € A)f arminviyhnake Gt 2hit06zogamicin,
and anti body optim zation. In the former process, the

W BiRA fersinMeadison ol o n@the et darfiielyhave Vee YasiRibed @siﬂgeﬁ @tal., (J.
anti body are transferred to a human antibody of

Imgiumil, d50f284HEARGTK19D33] ub, eh &1, ]PYIni B S0 NI, '265@1140 2002); and
anti body with the sane functi onal properties and

Kosetiyc edali, (ntnNDyRinetd 93;536-5881 200 e success of this
process i s evident from the nunber of humani zed

ant iMhe gr&sesé bLAntBUG @ﬁﬁ&ﬁ%ﬁ%&%@ybﬁ Ymgx%%{?{ glfs% iaﬁggody

as human therapeutlcs and i nclude Herce

selédtgv@tgyiﬁ)lggig ??ﬁ{(]pal Reugh uh_éa]&ﬁc Rg%ﬂhgn Me sE@Pe%Icé 6Pthe CDRs. It is

weﬁ%béé’ﬂﬁé’cﬁ@ﬁﬁﬂr thMBkid ngg& ﬁbﬁ)ﬁﬁl r%gﬁé;tr[%e S:DRs encode binding

GenzyneOncol ogy,

afﬁﬁﬁ? Ghll %é‘l@@l@wt)agfoggrtf E %@"ég E(% r%piﬂi;]thcl:uztmdeé%agxhoggg HS&S and these

alr

CDR &46é nent ec
nﬁ:ﬂ Iﬁggt San anc%frg%ro gucggesuﬁ%ga DICHP% propertles to a wide
ech, ,Inc. th Saqgrran0|sco

Cc
var%?‘ all j@l 8?ar d’( : %mf“’%ﬁ]ff lﬁﬂlﬁgba known fo those skilled
in tl}g% g{:t:] IT(@X gfsgtgogl\l/ﬁgl to ?ragfferé?xztlbo y bqu% gcgﬁ)\llgfsb)p gl}é?tmbgea(.enrglbody
h
CD%%% é) A’tﬁﬁrzgrg&%lt%a%)ﬁ%sé@g gpg?eliwglogphmhke fp]dﬁtggcfy a'\éb ct>ther proteins

r 93:556-565, 2001
thhmrh?e 1mmuhog510bl?lln superfam)ﬂy and non-immunoglobulins with similar folds to

immunoglobulins (Nicaise, et al., Protein Science 13: 1882-1891, 2004).

The present invention contemplates any known or suitable technology for the
preparation of the antibodies and antigen binding antibody fragments of the invention.

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
the antigen when compared with the initial or parental antibody (see, e.g., Glaser et al.,
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The process of antibody optim zation focuses on

i nprovenents in anti body selectivity or binding
wafhbi7ri7e3gst hr ough specific alteration in the sequasSe®e6/047445

of the CDRs. It is well accepted within the field of

anti body devel opnent that the CDRs encode binding

affinity and selectivity properties required for

t herapeutic and di agnostic uses, and these CDR

quences may be used to confer such desirable
19§§n ﬁ\"‘HHﬁ‘Pl?ﬁyoﬁbqﬁ%?@- Myitagepizdeg entite spgonsfratiler dranaingle

anti body frameworks using standard procedures known to
nuglegtidessiesylfsclg & sgmitandgmized tepegoint ebapossidid mutaions. Libraries can
transfer anti body binding activity by grafting
begansthistsd CDRistiog 06 agohkof yarahedinsestduah op 045e@sdiffers by a single
i mmunogl obul in-1ike folds such as other proteins
amane héid altbrationtinia s glghhGDRaLpRich @0hiajh @ithnts representing each
non-i nunogl obulins with simlar folds to
possibie pOGho beildisnbst{tNiomic@acte CDN residde.OMaktAntSWi8 fereased binding
13:1882- 1891, 2004). The present invention
affortinyt ferHeairRize @in 58 QMR 1L dnfdt &ithaRE BALRBY A mitd6:s

preparation of the antibodies and antigen binding
comainioMpelbd ABABH. SARY séBEnih D URMIdWhowiPin tEX HTRLE be used to
phage di splay technol ogy i s useful for obtalning ﬁlg%
idedtify Miutdnr BibodiddNv AR {ARORLE Svi ' L pdn
o Bhles e e Bty LR LT RLR) s
al. di 98NP NAD RIS <8f7. r i.sorder
such as?qgnp%kgge$gtg%ﬂgg%gg$zaﬁwgwﬁéc'ﬁ% ogg, unology
15%:€064 1; ki ration, enmploys .
80 b AL TR R oI o enmive e

e SR S Behlr S5 1on% ERIIGER. FRanTunguPomii Prratrsnce)

her
A b Mg
. b8 PPEEThBle, BB SY ot f ey api s ehvserantibody
ool RO S e P o betire PR St (TeiMpphosys HUCAL

sem =r ando
br.aries can be constructed consisting of a pool of
GOl B RS Atk s o7 iy ERedERE ver Gyl \rvgRuOBE igshnology
acid al terat]j ] singl e CDR and whi ch contain
<Rpic, 4 P ol ol R e 39005 epeorvcHey tffigace) including the
H é%@?%%} hLon for %gch CDR residue. Mutants w th
uCALrEaR Lb Y, P oan i1 Ravghenbareenat alntd qaiel.Ghenb@78:38194-

r ed by contact with the imobilized nutants
3828& fo%'} 1nco¥porated 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
diversity. However, diversity is extended in HuCAL GOLD to include all six antibody
CDRs. Moreover, recovery of high affinity antibodies is augmented through the
CysDisplay™ 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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contai ning | abel ed antigen. Any screening nethod known
in the art can be used to identify nutant anti bodi es
waei2od1/070838 eased avidity to the antigen (e.g., BCT&A006/047445
(See Wi et al., 1998, Proc Natl. Acad. Sci. USA
95:6037; Yelton et al., 1995, J. I nmmunol ogy 155: 1994,
i ncorporated by reference). CDR wal ki ng may al so be
used to randonize the light chain (See Schier et al.
1996, J Bi 0. 263:551, incorporated by
r ef e?*&rﬁf@ﬁe digplay rﬁabrtqlemparsu@x anhibloss awlapled8ys M@phosys, are
(CGermany) provi des a phage-anti body technol ogy that
kngwy ipdhe aréand esfepenes canclufther e madeto Rottinokhe Wid et TheBr J Dermatol.

Mor phosys HUCAL GOLD library provides a nunber of
(2R alNoertdats: 18 Semot Muronesy atiabnMakert Bivophaaharutgils; Edited by
(Knappik, et al., J . MIl. Biol. 296:57-86, 2000,

J. Knagdhigioy Wikey- WHr‘éérwgemej) IRaef Ostedbrp Realjuibddak, Yolume 2:
|ibrary described in Rauchenberger, et al., (J. Biol

NoSekbrechi2ol8gids d8d! theddpefic ugd) @3.3-520¢ 20! Khﬁﬁerm{cadem]c/Plenum
reference). Like earlier versions, HuCAL GOLD

Publighei) Oedd 118 K UREROhéiHek 89 &Y all 9B BN ChbRAL2H®AL ébE€§ 278(40):
human consensus framewor k sequences and patterns o

38 (R38203; ALK rbiz¥cHoh@ et B1. N Grr (BYn BROMERH0LD e?&ﬁ),ﬁ?&&?%‘?;ws-mz

dlverS|ty However , dlverS|ty I's extendé

Kré&¥dm®et 81, i Babis] ﬁielthoﬁs 236&) Y1, GRer Zjv%elgl\éxe et gt al., Tissue

recovery of high aff|n| ant | bodi'és"i s”’augne

ABESH ORI ISR ABLBHHATY LT SAASETEN 2000 - 70
R T e
inc ﬁﬁﬂﬁﬁgh&% ks%%e nomﬁ“eﬂéFﬁ Sart and reference can
E ggt &h e%gim %I%YP oehgg 5&%\% E&/gxl'l%’ﬁ%lg gcgi]esg%r—lgre%ttrgﬁlzmg activity
s fv%sﬁ%gﬁ%ﬁﬁ Pt eSS, o R L e oo
nn%fﬁtétfgggﬁ (-[)1’ a H@gnetﬁ: %dsagy?%/cg{?e{f)%c ool Sfphosgs HuCAL-GOLD

d / Pl bl i sh New Y k R. Rauchenb
Fabeq%%ﬁg q]bcr:e\lfyBl%gl glfﬁdl E?bgggxg)do rvégtb?r;i toﬁg{ qlg; ge ?Nnasgé 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
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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38194-38205; T. Kretzschmar et al., Curr Opin

Bi ot echnol ., (2002), Dec, 13(6):598-602; Krebs B et
walbkpo07b7é3sunol Met hods, (2001), Aug 1, 254(1- 2PCTNIS2006/047445

Marget et al., Tissue Antigens, (2000), 56: 1-9; A

Knappi k et al., J. Mol Biol., (2000), Feb 11, 296 (1):

57-86; 10 and A. Plckthun et al., I mmunotechnol ogy,

(1997), Jun; 3(2): 83-105, each of which are

%gcorporated herein by reference in their entireties.
ling, sushyippf CHQ 0F i 6@k exPrgpsion sl e diaby Teoma theedniriched pool may

adhesi on-neutralizing activity may be identified using

thep be gppishsdypadpuifisd] ogy. The MN protein may be coated
on mcrotiter plate or a magnetic bead and i ncubated

wi t hAlthematiwelyhp@yning-m@pbe GEHDmE] sibg MIdgepledingealls as antigen.
Phage-1| i nked Fabs that do not bind to MN may be washed

Farregamphe cpllatransféopad/wity MN| antipb@grytbeatbddd ith ®id. These
The bound phage may be el uted by addition of a thio

transfhetidnglla geayt thew bé nidsedivithivalabBiedOhor-NIN trah&étkd | 'c@l@s at a labeled
in cleavage of the disulfide bond Ilnklng t he anti body

totualdbbledpbagef 1:10e THeGMuEE BBraPPRUldALH RNthefceRf) %98 tﬂ@%o'aﬁylated
enriched with phage expressing MN binding antib

MIN-B@RiRBlcel R JEBYIrEe wakklehiaS i Yoot hﬁgﬁﬁé &'&d?fha?are poundtoa

coli hosts. This panning process may be repeated usi

migdiet. erh%B&Qﬁ@?Hh‘% b%sﬁi %ﬁ“g%&t Nfl\tl—%g&r%r?%éellg Il{g gﬂecnﬁcally

a popul ation of phage-| les t

ellYBl by B&nOGRE tl?cel%l%[fkgf?: dﬁeﬁﬁ o?‘h@s% Q@iﬁlc gab&mﬁ 288 may be amplified

exci sed using sta onlng es a
fof ARMEE Riuh8dof & 1Pl | cl9 ¢ -
bacterial (e.g %@%ﬁ%hggﬁggy {SH v‘\'/’ék?%’ ’,deélPd/é’r protein
p |l ian expression vector, which is used to
transform an hostcell line, such as, a CHO or E. col
e enri hed

hert be Bl lueEATh b af bRl FBhef Bt beto.
L At R R
LA Bt ot doaisl i sd el my hen
UGBS 8, ISR b Sk pebaat, Rk
entirety). In these methods, libraries of phage are produced in which members display
different antibodies on their outer surfaces. Antibodies are usually displayed as Fv or Fab
fragments. Phage displaying antibodies are selected by affinity enrichment for binding to
a selected protein.

In a variation of the phage-display method, human antibodies 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
may be constructed in which members displays the same light chain variable region (i.e.,
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IMN- bearing cells are captured with streptavidi n-bound
magneti ¢ beads that are bound to a magnet.

wolam7apessf i ¢ phage are washed away, and the MREDAER06/Q47445
cells are specifically eluted by renoving the magnetic
field. These specifically bound phage may be anplified
for further rounds of cell panning or nay be
alternated with peptide and/or protein panning.

thAntibodies may be produced by a variety of other
t BEAINE Gifsung Riatps by anderdigferanhhe aorchairayasiable mptnnh &he heavy chain
approach for obtaining antibodies is to screen a DNA

VaF‘?B?a{Fgloflff BYY Be edtainehonasiibratyeef togrrimedhunein tebavy chain variable
(MWD 91/ 17271, incorporated by reference) and

regpuaf Adhege shawiag stropyp@fiotiadiny foraphotain (algi,abldast 10 nM or at
i ncorporated by reference in its entirety). In these

leased ndsis sélettedr Tbs homaphagey afain Parble RGidmrvdi (BR phage then
menbers display different anti bodies on their outer

sewyes hne esrtinkhatbridl f25 can@rudtitg b firhlirghh Y BBrady. Vb library, each
Fab fragnments. Phage displayling antibodies are

phagd displegs thy samk ihehiy cleih veldmO e & (iRl PQidPidBntified from the
sel ected protein. In a variation of the phage-di splay

firsTelidpte; 1ibrary5 Ana AldiHOhe RNt d ABIHE AL Fhe light chain variable
specificity of a selected nurine antibody nay e

regd63Ouee Be OBtathed £feh 331028 (V¥ red gé@?g@ﬁﬁ Gal¥ble light Cghr’?tm regions.

reference). In this nmethod, eit eavy or

Agﬁmbﬂag&?&?é’gﬁgﬂﬁgg %Ec@i‘c ltﬂcﬁngc‘ GeSGidfbqTuri ne anti bold%/’

(e.qg., used as"a starting material.
sel ect

for A%)%Bme?exﬂngﬁliegmibgﬁff{s q%a 0 l%oagelz srlo[g?gelfcggsr@trw a meﬁuq)dology.

as the starting materia g

Thé BAE %tﬁt)?fglbé}rﬁ d‘fp%x%pn , cgflsf%lﬁér? ﬁ%r?xﬁl%eélg.gg?f Eﬁéxlsé 9nhtthis approach,

chai n var e reglio

ha&@ﬁe@ﬁ id@ét)rib@ﬁ g. Q)e%l;efrgrbq? gf"r @-@ﬁ%ﬁg%g %]\ég é’l{),? ]383 'e[rfg irPg%nt No.

The heavy ¢ n vari ) _
O B R Rl AR PR e T g EQR i €1 1 ook N
LA BB 5 e G habe e et Smen by i
e S PR O SEEER B g o et ey nd
oneen%:uhse. Initially, a mouse myeloma line is fused with a human B-lymphocyte to
obtain a non-antibody-producin g xenogeneic hybrid cell, such as the SPAZ-4 cell line.
The xenogeneic cell is then fused with an immunized human B-lymphocyte to obtain an
antibody-producing trioma cell line. Triomas have been found to produce antibodies more
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 thereof, or a

cell bearing said protein (e.g., MN). Specific epitopic fragments consisting essentially of
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phage di spl ays the sanme heavy chain variable region
(i.e., the region identified fromthe first display
woi7argpsand a di fferent |ight chain vari abl e PCEQIS2N6/047445
The light chain variable regions may be obtained from
a library of rearranged human variable light chain
regi ons. Again, phage showi ng strong specific binding
are selected. As another exanple, antibodies may al so
thbe ﬁroduged using trioma nethodol ogy. The basic
S AP OARH SFRMGHS Bak Rindde pne of thefaxsinplifigd mpyrine, angbdied may be
faqr use,in_this.approach, have been descri bed by
used Spryapvgfro spmynizatippyy Brlysphac e ot -tgezalll@§®sed kdSintigen for a
Pat ent No. 4,634,664, each incorporated by reference);
Pegied of gl 4edais,in etmedia suchlds RPVERL 640 (e, e.4., 639, I6ént No. 4,634,666)
i ncorporated by reference). The anti body- produci ng
supplementedeyitlo b@%i nedadsenihi s met hod are cal | ed trionas,
because they are descended fromthree cells-two human
and Dreeinmowsieed Brliytipabeytes Mafbe $€sedi6 lh K¥RogdrRfR: Aybrid cell such as
fused with a human B-1ynphocyte to obtain a
SPAGH-4dnyt inerhdys nichi i 1 axe Fog eRahpleNMRIdefls £ be Ml Wih 40-50%
the SPAZ-4 cell line. The xenogeneic cell iS5 then
polfyesigdentd glhcddf IMIWUN 0204, JVONRP atdndt IR Y s 5t%b89|{13§‘7° . Cells may
an anti body-producing trioma cell |line. Trionmas have
be begtatt0 Eivgh tHe f5iRH Y hPBAY Lk -
o?lg?n ary hybridomas %&ﬁggﬂ#?gﬁpﬁ%ﬁgﬁElggﬁ%fj%geﬁéﬁét)@%r the desired
hyBridy @hoantes: ALS: i : ! leen, ...
yI yrrp([]&?nodes, ofﬁgoﬁig n%g?er%gﬁ%mé}b Egﬁgﬁgg%ﬁéﬁgrﬁqﬁ“w \%ndmg
spddi - ORy.Of: e 1 hi Vi ng: .\ rotein is. usuall .
) Tl PERIELR b Skl Rk Syl ey T e Bty o bina
to Hlee L€ B- | hocytes a usyal |
B 7 M Bt Ml By B RE R a8d Sip 13f ndlpshoman
i: (e R . reof...or,.a.cell beari.ng said .
on @R G rforhdsAERRind WS i Bine PF deriany pecitioity may be
C L St tially .oft am no. acid segnents that
ot OO E S BIRE e 1iGrs AT ERrREuS aed Bt g in colure
sed for in vitro i muni zation. B-lynphocytes are
typically exposed to antigen for a period of 7-14 days

in di,a, such as RPM -1640 {see, e.g., U S. Patent
o, AUTERR RS 52 2 ity dahier they avistAs o Bise gatibodics 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
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

exogenous immunoglobulin genes may be achieved by targeted homologous
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The i muni zed B-Iynphocytes may be fused to a
xenogenei ¢ hybrid cell such as SPAZ-4 by net hods known

wonod7heosast . For exanple, the cells nay be treaCeaSmobid7445
40- 50% pol yet hyl ene gl ycol of MWN 1, 000-4, 000 for about
5-10 m nutes at about 37C. Cells may be separated from
the fusion m xture and propagated in nedia sel ective
for the desired hybrids (e.g., HAT or AH). C ones
secreting antibodies having the required binding
recqsabingiics, oy byrstrasctiae af YA @ dhijoynaseway.i The trhesgeniconammals
culture mediumfor the ability to bind to a protein
requdting fromNhisipgpergs aivecapable offftitidaalis redirangingehe atmusoglobulin
for non-human anti bodi es. Trionmas produci ng human
componbudegenkes; iang expresdes i rq@riofre of hibddiesyvabdus isotypes
sub-cl oned, for exanple, by the limting dilution
enteiEdrtiydiuenanighgimglobulin/gdnes) withdud b pressineehddBenous
Al though triomas are genetically stable, they may not
impiuedgeuBn geRadiITe pRédWRIoH afl ProdeBY&Rl SF mEMRIABSSIVY: these
| evel s may be increased by cloning anti body genes Trom

propetids dre BBsckiBE@iPMRai® foF B £nSis PEEE SR VR %I.P{qviro @J)ﬁzzw); and
transform ng the vector into a cell i1 he such as the

KueBtlapatinewd 91716 §82h Ut vitfich ﬁqg%g?&aa%d @;reli}éi‘gﬁég i f‘i% entirety).

i mrunogl obul i ns. Himan anti bodi es 0Ss-reactive W

CréssPe@dificMiehdnan Mbo¥B% rﬁ%l}zg%gﬁaﬂl%g %&C re}l(;nl{t}[%%g]g a transgenic non-

non- human transgeni ¢ nanma aving transge
DR T A AT —
oxBSAENL ABhPF S, By SR RS pREIR Sl s v
col IR AR D592 LTS AL SRR oo,

19’}5”‘%105 [ vat% gﬁ) offendogenous i mrunogl obul i n genes and
nt T CERLICO PYIFeES§Enous i munogl obul i n genes may be
achieved bé targehed horrqlé)(gousreconbi nation, or by
i nt POYE OF Biheppon/ABMAaR fptiat Jrg eressgpagiivgivith a protein (e.g.,

M%mm})s éesul ting fromthis process are capabl e of )

Y Po RSRINFA NS YR Iehy of Hemppatirystotiesich oveprsrategies, non-
sequences, and expressing a repertoire of antibodies

hurgan @xgma&fgsnp%{ﬁ Welguman mammals such as mice) may be immunized with MN

antigens. Immunogens may include cells stably transfected with MN and expressing MN
on their cell surface, and MN protein or epitopic fragments containin g 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
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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encoded by human i nmunogl obul i n genes, w thout

expr essi ng endogenous i mmunogl obul i n genes. The
wonrodweeiz®n and properties of manmal s havi ng t RESAIS2006/047445

properties are described in detail, for exanple, by

Lonberg, et al., (WD 93/12227); and Kucherlapati, (WO

91/10741) (each of which is incorporated by reference

inits entirety). Cross-reacting MN human anti bodi es

may bhe obtained by inmunizing a transgeni ¢ nonhuman

mammafie Besetdeyanyen alspgolates b howhoirad antihddiesdiayingsigilar binding

be prepared, for example, by fusing B-cells from such
SPReififHY and affinitn tatselscieg eh@isa ot ethier hpmbigmasiangbodies. Humanized

conventional Kohler-MIlstein technol ogy (Kohler and
anfipedieemay befouned BHBnkiag-CIOR redififS(e. g NCDRIO CBIRA] aby CDR3) of

reference). Mouse or other non-hunman anti bodi es that
noarheinuanomgibodas tto w dumiah fratngwvark @hd cOBstgnt redibhs BRYeddthbinant DNA

obtai ned using a variety of inmunization strategies.
tedhniqpeste.gt, Qaiceg, 2 al., Fro8NAMNA Hdl BB, I1SAI86:0b29-10033,1989; WO

non- human manmal s such as ‘mce) may be i mmuni zed with
90KIN8BI éghnfcorp RAWAAGEAREeroRY: ih MeditElRire§h | i, STHD @’aﬁirll g. These

transfected with MN and expressing MN on their “cel
T on o ng L RE  Segnene RO RN AT g sprignially from
B R ek e PR BRS BBt g
e e e SR e SRRty s dmpprmostobutin
(relbrectoths g dAb} Aiiutipb )86 AT HBREh G, Aeto BT b Ynt, may also be

su&ﬁ&ﬁﬁﬁp?ﬁ%naﬁhgg$qgmggx)Rﬁglgyected, for exanple,

usi ng an appropriate se€ondary anti body bearing a
di es may then be

Fur hiy a8, 1 (RN SEEC R G ey Ty Serve as the
Pt SRR G o e TSt pemet et hiiraan COR
rer BRI i3 S0k BlrRirOib e b g b GRAIGRT binding affinity to the
ant ke dgT G ik 1§ 208 bR 520D Hembesh.st BbrBiRshnology 9:266,

1992; Shalaby, et al., J. Exp. Med. 17: 217, 1992). The more homologous a human
antibody is to the original murine antibody, the less 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
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
from the same or different human antibody sequences. However, heavy chain and light
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non- human anti bodi es to a human framework and const ant

regi ons by reconbi nant DNA techni ques (e.g., Queen, et
wal20q7/0Pv38. Natl. Acad. Sci. USA 86: 10029- 1003BCTAB006/047445

WD 90/ 07861; each incorporated by reference in their

entirety), i.e. CDR grafting. These humani zed

i mrunogl obul i ns have vari abl e regi on franework

resi dues substantially froma human i munogl obul i n

}ére erred to as an acceptor inmmunogl obulin) and

¢ b’h%%ﬁ’é(ﬁf‘%%ﬁ%;ﬂf&étcé?wmm thegsgmerimagDRibody reduce the possibility
substantially froma nouse i munoglobulin (referred to

ofdacompasibilityiinassesiip plitheriyvo chiias c Jhs hamanaetjbady squendes may be
present, nay al so be substantially froma hunman

the seavsBRAscH watuyally acquriimg hyahn astifadissewanky secpRanis sequences of
fromany human anti body may serve as the tenplate for

se@BRl ymadn amihodidswe\ee WO 92/22653barorpteamd b réfehct ) atertain amino
strai ght CDR replacenent onto such a framework often

acldsdtian the Isirgan Garebid rdgtusir@heWoikdiesiduey hbPbt ¥elb&el 6 substitution
antigen (daser, et al., J. Imunol. 149:2606, 1992);

badeiqesieir pissible inflBete@mMTDRABHIFAGEN ah IR bindiit Atigen.
et al., J . Exp. Med. 17: 217, 1992). The nore

Artudysi GRORKE pdsIbIBALGHCEOREY bl Scddinb et gﬁ&f&'lin%%a%nation of

anti body, the less |ikely conbining the rine

the/bHalackd1@s {38 BB thef IniB WRTdK aVVbit; By ' :
distortions into the CDRe %rg%‘hggtolgaﬁ%dggée%gggfln??sﬁwauon of

thel¢rescef S RibsiRBBh ‘BQYnu@geﬁcsiggf d@ﬁ%?l?lg%ﬁﬁ{aca%ﬁsdem ity)

bet ween the humani zed ant e region

| STELEHRR 80 AT LU A e e
S S G T B B S e
el A2 B IER e B 2B g rom
e 30 A SHR AEL FETuES,

SRR B e P rcompat | bi 11ty Tn assenbly of the

t(%iscag_?a{cgrsff toLhEDﬁurgg{E)ne}g tttilebs%%%l/er?ce&gl? nces may be

(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 example, acceptor human framework
amino acids that are unusual for a human immunoglobulin at that position. These amino
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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the sequences of naturally occurring human anti bodi es

or may be consensus sequences of several hunman
wanvi7madizes (e.g., WO 92/ 22653, incorporated bPCT/US2006/047445

reference). Certain am no acids fromthe human

vari abl e regi on framework residues may be sel ected for

substitution based on their possible influence on CDR

conformati on and/or binding to antigen. Analysis of

such possible influences may be acconpli shed by
MREHRIPIERPLY 8k ATt ARPP TP % Fequsace irtentitst, &7 2 buines vefiablheegion

am no acids at particular locations, or enpirical

frygpewprktenBencsfor cRrseasscafisycofegwbstsi t ut i on or
mut agenesi s of particular amno acids. For exanple,
whenlksprgaenidnentidn dlsbfrelates be bisperifia orbifunaionar a@iodies that have
region framework residue and a sel ected human variable

onpéglil(bng i@ thanepdcificadly direls tb herbwimpe.d.) MNEwWabk @EbMPbinding site
acid may be substituted by the equival ent franework

thatspedifiealiyibindom 4 heoh®usfegNTh BRAYCIBARibddibsS one heavy and li ght
reasonably expected that the amno acid: (1) contact’s

chaintpajrein ushalBOfrbo, for Zkapleash A0S Bindify BatBddy G IR MBr pai
t he sequence, or (3) otﬁermﬁse iﬁ%é&%ots mﬁfﬁgéﬁ%ﬂhgrpmrﬁvnl

anraagbody fafsed.againt Mdtkdr @Bﬁ@&}.‘tﬂfi's Pesthit®fn @gﬁpéﬁ;(l{ac%ni%bglwaiency, that

O her candi dates for substitution are,

is, a0 @6Ricpto bisIaR 1dab AR AL AforRS sfiuitdhgbudy ©_unusual

for a human i mmunogl obulin a at positron: These
gg@ghggg@gkgs may be substituted with ami no acids from

the equival ent position of the donor antibody or from

t he Aguialiehdanp oS htd f tyoi cal human.

i mTunogIsobuI ins. Tﬁeécggg fr%bﬁt{emgglg?fﬁjﬁ"&%ﬁ%l’\/\%?‘f?gy)o?mwee“ an

o e b R ST R st oF e fispiion Qv

| east prefer
tity, still

protdif] &I Yseltl Fof gxc‘ér{lélggtyé ggsgog/%é@%# E@%&y@ﬁ%&‘?@ h?llktly_',

nore preferably at
o TR B B o S S v
ana?fsgy B greolgno%)nnf%e es:lzjust ?tf wﬁlu l():eh a;?p?gcyigtgg %?f'those of ordinary skill in the
art that the dissociation constant indicates the strength of binding between an antibody and
an antigen in terms of how easy it is to separate the complex. If a high concentration of
antibody and antigen are required to form the complex, the strength or affinity of binding
is low, resulting in a higher K. It follows that the smaller the K4 (as expressed in
concentration units, e.g. molar or nanomolar), the stronger the binding.

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 sortin g (FACS) for

quantification of antibody binding to cells that express MN. BIA is a technology for
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The present invention also relates to bispecific or
bi functional antibodies that have one binding site
wohed7/gessi fically binds to a protein (e.g., METAS08/047445
second binding site -5 that specifically binds to a
second noiety. In bispecific antibodies, one heavy and
light chain pair is usually from for exanple, an M
bi ndi ng anti body and the other pair from an anti body
anéﬁ%se .a%%%qst anot her epitope. This results in
Ahe POTRECH niaterdchioan i real Hape, withoutrakdlinigiany of dhebinttactants
at | east f,wo_different epitopes sinultaneously.
(e-g'r’r%%?' §rens dapbAqare Anpasgd of detenminisg toanges o ihb@ptibel phenomenon
strength of binding (or affinity) between an anti body
sugaceplaspeR yesppanpee APRo in tehbtineventions barwteamidlogicganolecules,
of the invention (MN protein) can be used. For
sugly asngh entibérty ofi the omvieatipm and am MM proteifichntiken. ~Rk@r&lces relating to
[anti body] [antigen] / [antibody-antigen conplex]) can
BIpsorteeeimulomocanybesuaheiafodnd innats‘.qwmhe&s&gpﬁ&%n NR;
known in the art. It will be appreciated by those of
2006/0231r13, 2806/01348000200650654060 B0t 24 1 5 SRR 951 3
constant indicates the strength of binding between &an
200600 bR, andl2@05/QI99098edch of Hich a8t iﬁ%@?&%@é He¥?jh $n Hir entireties
separate the conplex. If a high concentration o
by aefeidnoely and antigen are required to formthe conpl ex,
the strength or affinity of binding is low, resulting
I N AdibeBRE oKentiddn BiRki i erobdie K (as ...
expressed in conécégnt%?égltn g\gﬁuﬁ%& fsr%é}g?%%#nhﬂeé?w%ﬁmn chal specifically
bindab APRbRIN (e.d. bioding. 0 Affinity c
B S P AAgE ok 0% B B M ror e iy SB at teas
abdu® &g i S . l.nel uding, . .for ex e,
B ers fort FEERBE R e LG o0 R g, SACFSH! e
refal r act.i, 0 alysis (BIA) (e.g., )
P Rt 20 O W et s pcestfosother proteins
s al... Curr. in. Struct. Biol.
whePeied iy 38 ygBbndic {0 5Pt dione raiipdigs may be used to
: : nd fluor ce-activated cell sorting
‘“"?%@ése&?%%e g%a(%glﬁ’téf%"?gﬁ%EFPIBFOIHHP?-body bi ndi ng to
s MN. BIA is a technol ogy

cel t .expr
f or’gf?]ea VPoqEs k?flg gﬁ@aeflfsc‘)fﬁlﬁ? UVEREP LY bg aseayed fpmimmunospecific

bincwiné Iagrbginclli%g %!lflltrll “s%re]:)éifi%gll)tr ?grriuggree;?tgxse?’pgviich is herein defined) by any
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
inciude 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 assayé, precipitin
reactions, gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays,
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays,
protein A immunoassays, to name but a few. Such assays are routine and well known in
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(e.g., BlAcore(tm). Bl Acore is based on determn ning
changes in the optical phenonenon surface plasnon
woesonaese (SPR) in real-tinme reactions bet weeRCT/US2006/047445
bi ol ogi cal nol ecul es, such as, an anti body of the
i nvention and anMN protein antigen. References
relating to Bl Acore technol ogy can-be further found in
U.S. Published Application Nos: 2006/ 02231 13,
2006/ 0134800, 2006/ 0094060, 2006/00721 15,
the e 63e804.93 131subEI @6 ADOKY 2 8394, Slurke RORSIGDA0@ M plegakah Bidlogy, Vol. 1,
whi ch are incorporated herein in their entireties by
Johe Méden&eiondnlnich ditive Yodk, velrith gpeincdrpoditetgb yareférenck/herein in its
fragnents of the invention that specifically bind to a
enfiredy)ednd daa .bg. perfidihed Mathodeumlu@dekpedimentatibNBkembRiy immunoassays
exanpl e, preferably at |east about 5-fold higher, nore

arPiecEbedbiefty bélsasbutieUor dledRb by NS LimpRGodt i | |
nore preferably at | east about 20-fold higher than a

det e@frh@ibpséGp@dticR RYIRER. deRérall BEMpRLOTRIESa YWhiRatibeSk cells in a
i n an i munocheni cal assay. As such, thése anti bodi es

lydiPbu & MeLds RIP A HHERP PI B NRub 2k §rRoPkI &), 1 A gc%cﬂltnrﬁleMycholate,

fromsolution. The anti bodi es an ragnents

O.f‘%‘%,id?ﬁ 1% éf" Oatglsﬁiy &)qln{rp 'bhb{q'ﬁ%fé?aﬁn%u%fbﬁ' ‘f%bf&gﬁ}lsﬁ supplemented

(or bi'nding that specifica nor eactive,

whi ] ' ' . ARV itab t K 1. .
e B A 14 £ e G, s

' K - whi.ch . .

v o BB o o R PR o AP EEPe 38 o of time
© b PSR B8R 855 S AP B e con
ol e B 7 STk bk Y B8 st btrer e
BRSNS it A BB e
._assays,. precipitin reactions, gel diffusion precipitin
‘mF’é’Hegﬁf’S’rPét?tei %ﬁfaﬂ%‘ﬁf igen F2R be A58 SSeAQY 6iZ 4t blot analysis.

ssagif,conplenent-fixation assays, i nmmunoradi onmetric
m

a
Ongof 5 ithe, gt awqudd, pe W%g@@%@,gﬁ to the parameters that can be modified

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.

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, PVDF or nylon, blocking the
membrane in blocking solution (e.g., PBS with 3% BSA or non-fat milk), washing the

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

34



10

15

20

25

protein A inmunoassays, to nane but a few Such assays
are routine and well known inthe art (see, e.g.,
waéusurwedset al ., eds, 1994, Current Protocol s PAT/US2006/047445
Mol ecul ar Biology, Vol. 1, John Wley & Sons, Inc.,
New York, which is incorporated by reference herein in
its entirety) and can be perfornmed w thout undue
experimentati on. Exenpl ary imrunoassays are descri bed
briefly below (but are not intended by way of
anfippdly ﬁ%@ aﬁt)\boqyrﬁﬁm@msecdlbntqdamutdeplqmng;bmﬁf@i, waghing tlzd ingmbrane in
conprise lysing a population of cells in a lysis
washiredruftarchlogkinRitiRAmbmbiane witlle MizohBaiyrantibbiy (which 0€;ognizes the
1% sodi um deoxychol ate, 0.1% SDS, 0.15 M NaC, 0.01 M

Prewdly @anibddys pleatan atti-lohingn 2ntibbdy Teagygatd tcsatp@{z@ﬁ’eaﬁt &0bstrate
Wi th protein phosphatase and/ or protease inhibitors

(e.ge hgrserddishiper&hiBhse @pilicdlingiphosptatisy)dMalRAaH &) moRedie®. g., P or
the anti body of interest to the cell |ysate,

sdilited intgloélang duffer, wadhink thé ARndRark in wasft DAGEF %d%tectmg the
4C, adding profein A and/or protein G sepharose beads

ésend6f 168 hahtifets WiR ofisRALRAGME
prwo?e at 4C:U%ash|né)fhe beadgﬂrﬁﬁﬁigggH%ﬁg?gggHéégﬁ)ﬂw

paFRSiSR e icRY bt RS REATR inBredShs éféﬁlﬂhﬁdéwété@ hnd & ¥2duce the

ability of the antibody of inter

baéI{E?HﬂQpﬁcﬁQé ok &b Bhc? dﬁ%ﬁgél&l“}eg& {vggt@ Cl?lrét ?ﬁ%t&so‘?s? eé e.g.,

y, e.d., western blot an

Al@ﬁﬁel\@?Hll de elmowu%ggﬁglt&o?ﬁs thqgfelgglap i &Pgt NSl tlh.lathn Wiley &

can Ifi'ed’to I ncrease

¢ t t id g
Soi?@ Ih(pofww Yo atleiﬂ ng 9 e ce 1|nce<?1r§)ea%ed \'ﬁrﬁﬁl aC eirg%g%e

g., pre-c r

b h d
i ﬁﬁ%ﬁ%pf\e c{pl&# Iy 4 Lprbslr%fcrgé%in%n i‘ggn ecoﬁtlgg Rgs u‘ﬂéf’f 2p6 well
tocol s .in_Wl ecul a

°8ls 592'% \%% ‘ﬁi an%% P aggine fiecingghdy Of Hitetesheam piag ta detectable
s incorporated herein by reference
cor) O%WCBPS?H gﬁaf(%tffs&&’éﬁeﬁé? By hepwsindisiorerpridps erpdkaline
ei n s e | ectrophoresis of the protein
Phﬁsgﬁ-ﬁ i) o BB BB iy bimaier aeried of tmes by oo Sies hagEssence of
endi n the nol ecul ar wei ght of the antigen),
thepiger. ohr b

15 Aibe gpibeshotdaiegse dpesomtiigue to be conjugated to a

acryl am de gel to a nenbrane such as
etz catmpanibansiovbe sgrondansiod s (whichnecagnizes 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
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

reference.

35



15

20

menbrane in bl ocking solution (e.g., PBS wth 3% BSA
or non-fat ml k), washing the nenbrane in washing
woubd7a7o38. g., PBS- Tween 20), bl ocki ng t he nenBCams2006/047445
with primaryanti body (the anti body of interest)
di luted in bl ocking buffer, washing the nmenbrane in
washi ng buffer; blocking the nenbrane with a secondary
anti body (which recognizes the prinmary antibody, e.g.,
an anti-human anti body) conjugated to an enzymatic
subs i eeaspactgthe pigsenbinydhtion pabedicsiasember off difeiome antibodies
phosphat ase) or radioactive nolecule (e.g., 32P or
hawimg MM bindirgichanadtéristics idgnbified by scieesing ige MuepmaSyisan@AL GOLD
in wash buffer, and detecting the presence of the
Fainlibrgen. In@me aspecs bf tHe inveritiva, thetanvid ladidiequences of three CDRs of the
know edgeabl e as to the paraneters that can be
VHoegfoned af lmmancareibedy e Rlegtifitd (BE@IDAUOSNST78Y; FRAHCH. In
t he background noi se. For further discussion regarding
anvesdr emh)ohirﬁént@f-ﬁid)iﬁ%x&icﬁ@ the &n@oac _Q@Ace@bf Hree CBAS of the VL
1994, Current Protocols in Ml ecular Biology, Vol. 1,

regﬁiﬂrbfWHLﬁﬂar&\d@ﬂ&jbothwere NRWiXed KSBO IHONSSL86YNLCHiguse 2). The
I ncor porated herein by reference. ELISAs typically

préURPInvERLSE BRET1AEs ANLdHERati SR AERE Al b i8] arﬁi vavL pairs.
well mcrotiter plate wwth the antigen, adding the

Esxaihp18060sueh chb&leshs GRMEGALS (i*&%lﬂ'e 4 (tgﬁtf]gf. §R$§ 113-132 for the

conmpound such as an enzynmatic substrate
; ' i 4 t t he .
e e KR Snn HLE 4 B NG 133952 Br idrocein
[ . ti a1 n ELLSAs .
s EEL, P8 RTES RSB ol I A S 4 gt of e
- jnstea seco anti hod .
soft b8 S SIEM R I FLeBR0 e Fo RRPET BB O apteson
bl d.may b d th I, .
o 87 DR B A e GBIy Reb S ppemvitonca vy
h ti.b b ated. to the [1. 1n this case,
ﬂ“§e§5?%ﬁangﬂ¥?gg%§uegﬁ?d@ﬁ?@ﬁgPEaa taatbadies Lpnpound
ot AP AP LA e S0CHRCS fagRIERY af 4o Ideptiqn may also be
mﬁuhg.be knomL?gﬁeable as to the paraneters that can
Pugied g pryctothahineesses theantberhias: tadudiagd@steelinghat haye been
ot her variatjons of ELISAs known in the art. For
trapﬂ?cftﬁg With %@ngﬁﬁcchgﬁpﬁprﬁ@mon constructs. The host cells may be cultured

under conditions whereby the antibodies are expressed. Purified antibodies and/or antigen
binding antibody fragments may be separated from other cellular components that may
associate with the antibodies in the cell, such as certain proteins, carbohydrates, or lipids
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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ELI SAs see, e.g., Ausubel et al., eds, 1994, Current
Protocols in Ml ecular Biology, Vol. 1, John Wley &
weam/07¢338. , New York at 11.2.1, which is i nCOPODNARM®E/047445
herein by reference.In one aspect, the present
i nvention enbodi es a nunber of different antibodies
havi ng MN bi ndi ng characteristics identified by
screeni ng the MorphoSys HUCAL GOLD Fab library. In one
asggct of the invention, the am no acid sequences of
MPYE (a0 epRyPsOf by (e antibofies Withrtha MiNthindidy andneutralizing
identified (SEQ ID NOS: 57-85; Figure 2). In another
CharAGHAISHER - of -t he i nvention, the amino aci d sequences
of three-CDRs of the VL region of a human MN anti body
ver eAlteraativély s tibSEEs nyN@Prodteet ubitig dHeghicAl dthodhs synthesize
_ present invention also relates to conbinations of
1ts@DNg afrdasegwarck ©r partibnVidf e paibbay ségirite &sg EDRWHuences), such
conbi nations are shown in Figure 3 (SEQ ID h&i
5  asby3lifedlpémideishehesic ot gonashaetbdmi €3CMFrridfafh, 1NAm. Ch
Figure 4 ) SEQ | D NOB 133-155 for thatpr ot 6 oo, 1 Am. Chem.
Sosegite 48] 54,4063 IREb Se, e al., SR MIIDDBAY 1358 ALS8F which are
shown in Figure 4. Details of the screening process
inwrpold%_amémg'réfe}éh%eﬁw Ty m‘ag%e !g,gﬁ‘ahﬁed il hanual
sel ection nethods for highly "active specific
techRiqueO 8} BS aoriibh 0 AGYorhhid g w8k 9aed. b -
thé%e ski?led in the art aggyﬁég% oyﬁ%éﬁpF$§aﬁ§ﬁgﬁ' { using
Appikd PRsivee mARibpd i bi ndi Rg.anti bod
r agmsntyg of theb?%gét%ﬁ{e%gﬁg{%%sb%elmﬁa i ﬁgﬁgté%f’ lyoﬁ?gmems of
10 an@di6ehhy bB oot Ph SR L OF A ANLL RO S S ki NELYU N AOSE (o

cells tha rans 2]

j [ ressi on constructs. The host
Pr%feﬂllk? g?ﬁ% -;1/5%‘?19 gfoﬂ%u?@( P

e cultured under conditions whereby the

e R RO e AL bR e o
oo L L SRS e Bt
iR anBbnt Brochek 67 ek evmigeizasan modods,
mog%@g@“gﬁ%ﬁﬂ (?r ! og%q% }rpggp %NA? ng;DaJTsi, liltmmg;l lb]; ?)Ereeferable to carry out

15
further steps to characterize and/or purify and/or modify the antibody. For example, it
may be desirable 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 contemplates 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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chr omat ogr aphy, affinity chromatography, and
preparative gel electrophoresis. Purity of the
worepareiss ons nay be assessed by any nmeans knoRaTius2d0b@47445
art, such as SDSpol yacryl am de gel el ectrophoresis. A
preparation of purified antibodies nmay contai nnore
than one type of antibody (e.g., antibodies with the
MN bi ndi ng and neutralizing characteristics).
Alternatively, antibodies may be produced using
chenfPRftiGHAtRsBEcts. dhes gibediss and/or sndddyofragrients efjierizeention can
or portions of the antibody sequence (e.g. CDR
be geeverrdeand pusified faem scodibieatt cpld pultaes by wdieki@viisietpds
. solid-phase techniques (e.g.,- Merrifield, J . Am
inaiucing, By oot B61iRA40,-R06H A R6BicaiRehangfoniain @lifate or ethanol
Sci ence 269: 202- 204, 1995, each of which are
préqigititioor atié ex trastzinnakiyn beéfi@ns@han £ dHr&inBtoBYAphR St dkphocellulose
may be perfornmed usi ng manual techni ques or by
chamtapogtploy) hySrdphsbichtesasibh %ﬁtoﬁnif@%ra?ﬁy?&ﬂhﬁy fkonfa®8graphy,
exanpl e, using Applied Biosystens 43l A Peptide
hy&yry @ sii @ hrdrRebkiaph Faf®loktin Oatd ffﬁ%{'ﬁ ;f)m& iqui
yantislbgdi es nmay bg gegar at el yggildﬁl?é%gga)zsg}é an C%HC m%glc liquid
chroSiaieE B hSN{ SBL.AMghe iCation!! i
mol dg%u I gmm ce Q;? antg Il%g gg 37 H{)P?g#?ga ﬁgﬂﬁhl&rﬁoglé ?grg’dea%é golligan,
CuWehtProbsol S et by | Iof e
A A e S G S
SoX 1,y ' t LIl onal hpds of antj bod
e e 000 P R 28 ¢ 30br BERad siely IR porarea
herl Je@fighcdPr oduction, or by reconbinant DNA nmeans, it

may ibe preferable to carry out further steps to
t he anti bod

Eg?ﬁgggﬁ%{ ‘é’?ollﬂ{?ﬁj%’_g{:} tggcr:(i) &e\é(ylct?) %/ng?%gg#% 5,/ any process ¥riown in the
are FAFBPRLGR Sl Bl MARls SRS Sinegubfa®s avet Fagprn in the ar
BN LRSS e RIS
R bl Db et S SRR P reRgmegraces Rpr peprorle.

ch antti bodi es of the present invention and it is expected
IIRROSIRAP e ethedsrsugh At dar §x aamale.| immunaraffiity cheomatpgtaphy

. the. . . .
(1mmo%1hzed ligand to bind and trap antibody of interest), affinity chromatography,

5 eiile gohn wiey &

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

herein.
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i nvention pertains will have the requisite |evel of
techni cal know how and resources, e.g. technica
woamiares3sr treati ses, to acconplish any furtheCcT/US2006/047445
characterization, purification and/or assaying of the
anti bodi es of the invention w thout undue
experinmentation.In particular aspects, the anti bodi es
and/ or anti body fragnments of the invention can be
reco ered and purlfled fromreconbinant cell cultures
V\é? Taip fBRRd Rt BIRY reilitgdhe gurifieationowr iselatiordf ¢xpressed
roteln A purification, amoni um sul fate or ethano
Prﬁ‘iﬁé}?.%.ﬁ?ﬂb%ﬁs onfeagments theesdf Srom ahbsincedlror@atdrton thereof,
exchange chromat ogr aphy, phosphocel | ul ose
Camyeniienab granstyres fiyrdsalptimbrecoinbimmnaptateins from transformed host cells
chromat ogr aphy, affinity chromatography,
arhgeiriemplatgdary the poédsenniavagioap [Buchmkthedd inBlude, for example isolation
chr omat ogr aphy. Hi gh performance liquid chronatograp y
of (tieHto@in ocfragmbsts-ob tnterapy I8yiadtial extriitionl fkSiAED PellS8Sr from cell
e.g., Colligan, Current Protocols in Inmmunol ogy, or
curﬁmerrﬂémuﬁ[ 8 1Radshyl dalthg0b ﬁacﬁ&ﬂeeé}qﬁore]&ﬁ&nmvolgﬁﬁ)h@ steps
Sons, NY, N. Y., (1997 2001), e.g., Chapters 1
indudifig adéeous Me)&iﬁhhﬁ@éﬁfomﬁﬁ%?m@agﬁg eRALEbA cﬂ%mz%to graphy steps,

reference. The term"isolating" in the context
hi irkpRl 1&di r i T2 m
e E AR Ry T0RS), SRT R Bl may be
usedf 8 ¥R hie the %Mbﬁha%p?r(ﬁ‘élh o@ﬁqﬁﬁlggt ha %glq(t, 18rl§g g%'(ocg dures for

cont enpl at es any sui ['e net

prdtélntp'ﬁﬁlﬁgﬁeﬂ &gh Moﬁﬁ@ ll’?ﬁ]o tc\—é\gﬂnﬁ‘]ﬂl elilétglﬁnglt}%wgg a{% Féample

undue experlnentat on r exa
Megﬁdégg?i o 6 E’f@ | Z e &? 5’a no B8P %Lhﬁaté‘ﬁé Eds 4}, Abelson, M.
S*ﬁ%{%%ﬁxna?%%%e%st ?2?‘* *?‘f’" TR0 f hr ° Y St bgisgiy, eference.

A TRl Sl e

in the i ca I|terature for

high PASRBAREI ﬁ‘bfag’af%f%ﬁ'zf 6y CoRaiTR 432_se§.rzu@t__m ures an
ein Pu ﬁ ation, J ._Abel son, M Sino
__kc_g@ém&v fg;eer&%n ‘P}do &IggrOYog}gh NK-1983, mcorporated herein

cor por Led herein b reference Thus, suitable
?185140 21 3’ £ gpmposmon of a synthetic polypeptlde 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
antibodies (e.g., antibodies against MN) or the antigen binding antibody fragments of the
invention. These polynucleotides may be uAsed, for example, to produce quantities of the
antibodies for therapeutic 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
within antibody VH regions are described by SEQ ID NOS: 1-29. Polynucleotides that
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perform ng such purification steps, such as
chr omat ogr aphi c steps, are known to those skilled in
woOheo7ar7e338 Such et hods are suitable for purifieariuseoef47445
any of the antibodies, antigens or any fragnents
thereof that are in accordance with the invention as
descri bed herein. Certain enbodi nents nay require the
purification or isolation of expressed proteins or
anti bodi es or fragnents thereof froma host cell or a
maype Pendl torraeedst, forxampln, ieariadf thrasc@dRs et pntilselya¥ L negions are
reconbi nant proteins fromtransformed host cells are
deserihesiipl SEQJ Do OSh8056e Sohtnuictvotides that erBodé, foetkadsle, complete
i nclude, for exanple, isolation of the protein or
heivagmasntasd dighi eitaér emiablbyreigivintsioflangbddiecire dssdritemyedEQ ID NOS:
pellets or fromcell culture nmedium followed by
118al32 (Rgegwet3). and one or nore chromat ography steps
i ncl udi ng aqueous ion exchange chromatography, size
exclRlyitl€didesBf 8@t iveRson b AlsBYeliQ51MRATEom host cells, free
iquid chromat ography (HPLC), and affinity
of fHep FBIAEF SRiyolERYs | eptRGAITH
o e e B Tt iR Y s
ac®ITatn@i B aBY knbWadris@itatie thebfd i Y ark N f\’g{gﬁuglgggﬁléscﬁgy be isolated
literature, including, for exanple, ods I n
USIEgEYdﬁ?bﬁgﬂ ncldf® Ia&‘iﬁ%u;igi%atigﬂ]ie fgrg Qesl?ﬁp%;?{tﬂes%é?;\{sh?ga&{ a(l)mnplification

Abel son, | non, em c ess,
echildul e &Rt i o (BRI R0 BERT LERect) apuomadc
ALY RS B SR8 LS ARG ERASE e
A AR RGBIE: Ql9Rit ShoyS il Riscpat BB vgg Rolaed
ol BRSNS reroiia “BOPSr ik FrreaH y bpcensimd qHBREhpyeneymes
and, B PGPS 1 Fela eQEe sallienihinh P aatbagties

ol ynucl eoti deg encodi ng. the anti bodies (e.qg.,
Dot PBROBE <aEE FORR) malcchivs it hayoAGe i Hijand molsaylar

.;raqpents of the
biologytechniques, 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 technique, such as PCR, may be used
to obtain additional copies of the polynucleotides.

Alternatively, synthetic chemistry techniques may be used 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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i nvention. These pol ynucl eoti des nmay be used, for
exanpl e, to produce quantities of the antibodies for
woOhewapessi c or di agnostic use or the produce BampiSE®6/047445
of antibodies or fragnents for use in i Mmunoassays of
the invention. Pol ynucl eotides that may be used to
encode, for exanple, each of three CDRs within
anti body VH regions are described by SEQ I D NCS: 1-29.
5 l.ypucl eoti des thatnay be used to encode, for
C %gﬁ% LeCDERe Romplets Vakomrgomeplofe (Vi amairt adid 6gquencesegimrREQ ID
are described by SEQ I D NOS: 30-56. Pol ynucl eoti des
NVRap7-dAdead 138d52sxanpl e, conpl ete heavy chain and
l'ight chain variable regions of antibodies are
descFe bepressya SEQnuEle0IRE: entdding 38 ahHEbedy, @hdpolynucleotide may be
Pol ynucl eoti des of the present invention nay al so be
injestgid antochnf expraskioatvecek kisat chitais dfic AidasYare Elekiéh® for the transcription
conmponents such as nenbrane conponents, proteins, and
anditpinglatian obthdiingerted cddihglsagidhce! Mdthd@bhs: 48 hCkddvn to those
the art. Pol ynucl eotides may be isol ated usi ng

skiltedria diclard Gl Setsad kdlcdHétrhéd xpldsQidnvRElIR SR Sinidd sequences
synt hesi zed using an anplification technique su ds

entbding Qhﬁﬁﬂﬂi@%d%&ébrfa@@ﬁ&ﬂs@ﬂp&g@)and ﬂrangé{tl&'ﬂl En?d) elements.

automati c synt hesizer. Methods for 1solating

Thesd Bthlds HdIERSind)iSo E%H%@%ﬂ&&h% vy ﬁtl{eﬁg téachniques, and in

Any such techni que for obtaining a po nuc

vivder 8@l rdc8mPRtAon. Isteh %cﬁglﬁBQW%g&% LR e?(gco? rggﬁmbrook et

anti bodi es of the inventio exanp e res

al. ?WW%E WA ubhf vﬁ? arim BEer! %?oqo o LS ecular Biology, John Wiley &

pol ynuc eotldes

SOHQtN%Q% lrs}or}\l?gglu orat%ﬁg g’zé’; o137 gg \rlrmR}\IR as a

st an

temp| 95:? ?}E er%fsti(()e { Vec% %@E?ﬁsec ul r%%ﬁ g%ﬁ)tlﬁ)lgexg Feﬁ:géc;é{t:{alheagd express

usi ng ol

Sanb k t al
Rl fk it gw%cga 3 S AR P orsis,

b q? rin Fbrbo Laboratory Press; Cold

suc, as F_B g3to ecy th 1I§EYT hgaqlt bafte:glopyxﬁgleopbe@frmiég cosmid DNA
e|n b reference An anplification technique, such

exprgssw 36:éls rmed thh yeast expression vectors; insect cell systems

infected with virus expression vectors (e.g., baculovirus); plant cell systems transformed
with virus expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic
virus, TMV); or bacterial expression vectors (e. g-, Ti or pBR322 plasmids), or animal cell
systems.

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

promoters, may be used. For example, when cloning in bacterial systems, inducible
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to obtain additional copies of the polynucleotides.
Alternatively, synthetic chem stry techni ques may be
waged/wes3synt hesi ze pol ynucl eoti des encodi ng aRCThisgioes47445
of the invention. The degeneracy of the genetic code
all ows alternate nucl eoti de sequences to be
synt hesi zed that will encode an anti body havi ng, for
exanpl e, one of the VHCDR, VH CDR2, VH CDR3,
VL- CDRl , VLCDR2, VL-CDR3, conplete VH or conplete VL
PIORPISE Stich @s Sisipdmidelacy promotespighe BINGESCBTR T phiazearid (Stratagene,
133-152). To express a pol ynucl eoti de encodi ng an
Lalolia, Gob). nﬂ?@%ﬁl phowid diifeEeqmypldgies), s ehe Bkk cart iee wsed. The
expression vector that contains the necessary elenents
bagdevirysepalyhkadsiomrpitiota nagyobe used sh adsecrcetlf. PRandtosastedbancers
codi ng sequence. Methods that are well known to those
der¥gd frext the getmenes of prant colls (ss@hdan skeuks RUBTSCEX Rh@$&Ir8k protein
vectors contai ni ng sequences encodi ng anti bodi es and
gemspoofioingtlent vianss (d.f} ViedPromd@rd s A8SdRtEQRALeS WMy & cloned into
el ements. These nethods include in vitro reconbi nant
theBhdétor & b nagiRaliansoNt ySihe, %@&M&@ #i25%n A E8s or from
genetic reconbi nation. Such techni ques are descrl%ed,
mafrohalxaifilses maf beaRkd, @aK a O i .
Aus ubelw,wet al 9 (Curr %t %ﬁqﬁpggl(%a?ﬁ}%?g%éﬁ%ap fo generate a
celBigd ®@l/contiah : ideo, - Y. ; :
i ncor por at ed Elg‘}'%#lﬁ)égéiegg?i P gér}lgég)l% {&Iél\t}%l{rgleeefn )C/o%l? ‘g %h antibody,
ve baS:H . ilized. t
B e e by Sy D RCELB Bl §hidde marker.
Th eg@Cd’faﬁlng,Qh@ f‘gserﬂrig}g&?iton gillsj\%: rt{eﬁa erstetg ,6?‘%:“}1 gﬁ%t Q'%Qtlms"snt‘ilht include

such as bacteria transforne

isolRetRitiarhag %ol@élﬁéﬁfgpﬁg{&sg\ﬁﬁfngr%éggﬁegi&rcj%%i/)g Hnd light chain

vectors; yeast tran

vari\éSfF;et r@éﬁms bPgR %??(%s H Slé%%l%ggg{ﬂg{)%qfsﬁgajt%% g%r\}%tlrcgliy gngineered with

expressi on vec
R e e LA At
it I n Iy B 2 ot on vectors (9, T

The expression constructs can further contain sites for transcription initiation,
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
preferred for mammalian or eukaryotic cell expression.

Expression vectors can 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 5,179,017, each of which are incoporated by
reference), ampicillin, neomycin (G418), mycophenolic acid, or glutamine synthetase
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The control elenents or regul atory sequences are those
non-transl ated regi ons of the vector ~ enhancers,
woraTwess, 5 and 3' untransl ated regi ons -whPC/US2006/047445
interact with host cellular proteins to carry out
transcription and translation. Such el enents may vary

in strength and specificity. Depending on the vector

system and host utilized, any nunber of suitable
l ation el ements, including

(ORI & S bah o 53R STaia50, BEohadl sechsbahictone

. exanple, when cloning in bacterial systens,

mmg%m t@’pﬁ&fﬁ?@&sa@ﬂzaﬁt%@l elempgksrs, qudheas? tesraopdinerorafinpicillin
t he BLUESCRLPT phagem d (Stratagene, LaJolla, Calif.),

reIHprIQIgenps- aARPEPPLiatef ALl e ediuoti aad )conditiond or thk ebevandescribed
be used. The bacul ovirus polyhedrin pronoter may be

hogfsGedls pre knpyerin thelarts SuRrblenteetoss will Baradilg appateit w6k skilled
fromthe genones of plant cells (e.g., heat shock,

arti¥ap| SCO, and storage-protein genes) or from plant.
viruses (e.g., viral pronoters or |eader sequences)

may Aty sliwhledriontromethed fe€in@odudiis FBINAldfake fRkhtion, e.g. a DNA
systens, pronoters from mamral i an genes or from

expressi@ Vemondonts R gIoRY 0P endts aﬁinib&iygencedfﬁ'gkéegﬁ%% &f sEb'D Nos:
it is necessary to generate a cell line that contalns

113r1B2; iptcea BoqiceR cah ba ufliFdE Bdbler KAV R '
anti body, vectors based on SV40 or EBVﬁ§§§q%gg%£%Hémn]w““phwﬁ

trandfédliod]) DENE-ABktr# Sie8RteaCtARlRH IR JBEnic AT LA £9) ;
the present inventi on al so rol %?;Z’s tﬁémrclel\g)g(g‘g?eﬁg%?a/tranSfecmn’

1 oRéitford, Adhsd | ' ' | ecul es

cleupeaasor AShARSURCA0h t SAPKELFh el TRl B o

deseABEinvV@E babLiRnRY) Iﬁ@: 1@- 132), .host

el smttﬁgtma£ é%%hgagg}é?’ ?@lgﬁ%ksg%ll i) A (dbhar
hEROFY t : oduct i on and/.o ,

e e PRI bR EohL ok HReP Lty Bo%8, Chlctprnagmbon,

N. . hesgpfvaf 1 Bheyl ] Q. expressi on constructs
can Sfi}ért(ﬂe% 36?#?@%?%’?@?“&3&1 ranscription
e transcri bed

Bt T TRk ——
sy ERE DIBE b oRission iy PR o aif B4 BsgPabpRs o porions
ther%éf%ftﬁé%@%@%p%%‘eym ng and a term nation codon

Hlustrative 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
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-165 1), HEK293, BHK?21 (e.g., ATCC CRL-
10), CHO (e.g., ATCC CRL 1610) and BSC-1 (e.g., ATCC CRL-26) cell lines, Cos-7
cells, CHO cells, hep G2 cells, P3X63Ag8.653, SP2/0-Agl4, 293 cells, HeL.a cells and the

like, which are readily available from, for example, American Type Culture Collection.
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appropriately positioned at the end of the nRNA to be
translated, with UAA and UAG preferred for mammal i an
wonroEureyoti c cel |l expression. Expressi on vecPOTAISZ@A/047445
al so include at |east one sel ectable marker. Such
markers include, but are not limted to, manmmali an
cell markers, such as, nethotrexate (MIX),
di hydrof ol ate reductase (DHFR) (see e.g., U S. Patents
Nos._4, 399, 216; 4, 634, 665; 4,656, 134; 4, 956, 288;
5, 149ResionyR§tass forgheserells gamhingtudieingler arase of the following
i ncoporated by reference), anpicillin, neonycin
eXprsasigh confjRlsehiesnses. suel ad bubnotdimiteahtorsn wigit bé tegdieatds); a
(see e.g., U S Pat. Nos. 5,122,464; 5,770, 359;
promeRy (7g89lateactarhf SVAO plonasters] the NI proatbtdry(e.g., U.S. Pat. Nos.
reference), and bacterial cell markers, such as,
5, 168{ 0 § 385 183 I randiPV ak Ipkdrote £ i ppkapEEsphO B Berate kinase) promoter, an
Appropriate culture nmediuns and conditions for the
EFRabalpha gesnoieb 60.Sh @at. Nee 15| 2662492 ) ke Qitdinib dbgl SWu L@ Fromoter; an
Suitable vectors will be readily apparent to the
enlsdtictt, @8d/or PrddeSsiuly infodmationsied, BukNAHLERHIOG N R sites, RNA splice
introducing a DNA of the invention, e.g. a DNA
sit€ PRSIt RE (£QNhASHA ition si
antpi E%dy%codi ng(ﬁgdhgﬁyggg%%egE%gngwl\%g:dditioél-sitf},and
trahd¥iptidn ' bk et hods, .
) SR RBaRSy DL SRR pectlBor R o ifeic acias or
T i i Lani 6, i pl.d- | at ed
P B e A A e A P TE A e, from the

escri din art, suc S in

kné%?bﬁg&hé%ﬂﬁégﬁgg%5 A Laboratory Manual |, (Secgg?d

It1on, ng Harbor Laboratory Press;
ters 14, 16

o R B P o SORB G et
el SRR ERP5S ot BEQTirio i FSIeGiiE: A GBMo 8l hiprminator
o) 2B B 05 L 2l e Lo acne
chtuggc srfch)rd alilc%tuira?ter:] s;())lgcigf? gf tarzrllrtlsicxbiggicgrsl a?s[) b?:nlglcl?lgedg An example of a
splicing sequence is the VP1 intron from SV40 (Sprague, et al., J. Virol. 45:773 781
(1983)). Additionally, gene sequences to control replication in the host cell can be
incorporated into the vector, as known in the art.

General texts describing additional molecular biological techniques useful herein,

including the preparation of antibodies include Berger and Kimmel (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.], Current Protocols, a joint

venture between Green Publishing Associates, Inc. and John Wiley & Sons, Inc.
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fragnents of the invention are mammali an cells.
Mammal i an cell systens often will be in the form of

woumolaysss of cells although manmalian cell  PCT/US2006/047445

suspensi ons or bioreactors can 0O also be used. A
nunber of suitable host cell |ines capable of
expressing intact glycosyl ated proteins have been
devel oped in the art, and include the CHO CHO S,
COos-1 (e.g., ATCC CRL 1650), COs-7 (e.g., ATCC
(sqmﬂeq_l@gggl thrppglr 3600)BHkedow et 4., (MATGCoGR| AntitndiesCiAd aboratory
(e.g., ATCC CRL 1610) and BSC-I (e.g., ATCC CRL-26)
Manudl, ColdeSpringddarporbibharatoGHPrese 1988),Rapl (BY. PeFlisdamental
P3X63Ag8. 653, SP2/0-Agl 4, 293 cells, HelLa cells and
InprhencdBogy, Kbippividioet Williems &a Wil ki nayi@ioB b hed Haflow, £041., (Using
exanpl e, Anerican Type Culture Coll ection. Expression
Amiteiddess Af DiboriteseMaabals CORNS privyl Ha®oPDEbSHRtITP Pﬁes@fé 1§t9‘8§), all of
u

foll owi ng expression control sequences, such as,

wiiioh atd iftopdrdi€d Bételtydiefer@ice! €pl i cation; a pronoter
(e.g., late or early Sv40 pronoters, the CW pronoter

( €. din:anbkher e%bdin%?ﬁ,- the p%@ntqggentél??h% 1% és' to%he h@%ftacﬁxantitative

pronoter, a pgk (phosphoglycerate kinase) pronoter,

im;%ﬁrnloaﬂapg‘ﬁ) RESTRE Rhvels\df %’Hg ?étﬁ%naiﬁégi?né%g}pg%pﬁaw formats may be

i mmunogl obul i n pronoter;

adQ[SttQ&: ?&Sﬂlr\s)@g)vihp{h%rrﬂahé)&nofsth% gfe;?%%qﬁp?n%%nr il:%? %{?gngp%g{ﬂlg i.d’rf]:g:ction and

sites, RNA splice sites, enylation si
. . .y A addition sit n .
iAo B8 Becteiidn Bétich: Sa PRI et hsSoor Bl B pprgme tinked
. f roducti.on of nucl ejc, aci.ds or proteins of .
oo s 418 g S AL ey BondfrBb Resavr reetutination
asins%ﬁgg%g fromthe Amerjcan Type Culture Coll ection
B Al 09UE “Bt TERY O TN &SI HRY IGAOH GRE SCHINIRE MeFTORIOBNnAMONE
ottQl conmer ci al sgurces. Mhen]%ékaryoth host cells are
U BTy R EOMBONPARRAYY It the drto The auaBEatiAR 08 NN @rofemdn spch assays
sequences .can be incorporated into the vector. An_
maé!j’gmﬁfge‘ﬁe by Lonyepionat Biethods kapwa in the e In one embodiment, serial
ol yadenl yati on sequence fromthe bovi ne growh
Chﬁw eirqiaing M, profrin devely may: be datested isn @nprfifigd by a sandwich
transcripts can also be included. An exanple of a
assapin Whifd e GartiEcantibody daspren; immehilizedpsisy/denventional techniques
gSpra ue, et al., J . Virol. 45:773 781
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.

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 MN
protein) are incubated in the wells to allow binding of MN antigen by the capture
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(1983)). Additionally, gene sequences to contro
replication in the host cell can be incorporated into
woOheooee3®r, as known in the art. General textBCT/US2006/047445
descri bi ng addi ti onal nol ecul ar bi ol ogi cal techni ques
useful herein, including the preparation of antibodies
i ncl ude Berger and Kimmel (Guide to Mol ecular d oning
Techni ques, Methods in Enzynol ogy , Vol. 152, Acadenic
e I nc Sanbrook, et al., ("Mlecular Coning: A
meg%‘i?%ﬁl &P?bcfdé'n uéifter W@S@éé 08 welb.tthe FmObllireSMN mgtlgen is exposed to
Har bor Laboratory Press; Cold Spring Harbor, NY.;
a higHoylatgd| deteptogantibody after whiok deovells are Ikighlﬁ(wdshed A streptavidin-
Bi ol 0 (F. M Ausabel et al. [Eds.], Current
hqrm{uba%bp@ox@ag;mmu ugatisuthen bddede eAfter ﬁﬁﬂalRuhdhl TMB Blue Substrate
Associ ates, Inc. and John Wley & Sons,
is peded(tg L!IbaneﬂEtu drdedt iboanid) ber&ﬂﬁ.ﬁké actiadyl qwe%a@ion,ls stopped by the
(Monocl onal Anti bodies: A Laboratory Mnual, Cold
5  adSjidnng 2-BNoaifukiaaeidbed theRibes®at dO8 @east'ﬁ%bl'at h5g nln) :Correlating the
Fundanent al | nmunol ogy, (Lippincott WIlians &W I
ab§diB8Rk)val BR &f KanpRWwifi thaIMN stddshng
Laboratory Manual , Cold Spring Harggpkfggggg?%?ﬁhUOHOfa

quingasvd $A88p) MIRd pSmIWrisehinpsSp1hdiLr Por at ed herein by
reference. I n another enbodi nent, the present

I nv elﬂfe'e&hﬁb@&%@u&i&h%qaeﬂtﬁ W Sﬂi’ét? r%ﬂm%“@t? fabb k! 1X %iny conventional

|mTunoassays to nmeasure | e erni1n

Akt eAY eR dapt ed for  us
R e BB T (LY, A FRn S O i pRipie S method of
10 labRKA ' tltat on of MN protein

aI k %rg}t]t?:aeonc%&gg n‘gtugfhtgj tﬁgtnggg%[ga%?dgn cofn eﬁgy enzyme- | i nked

| TSR 35580 (A4 RHTHISESRIS P cRBROT Pt e s

ssays, agghutination
N S T

s B o 5Th B Ri YRS EerB0E TR Rro e lap b agionuclides,
cha es in circulating WN

I
w15 Bl R, e 8 NEROES, L0 LU RS W e

whi ch the capture anti body has been

15 flu<§rochdr8mersz@yca‘éﬁlwéotgwﬁvgmcperﬂglm,tré{qr]mlates Texas red, dansyl and

rhodamine; colorimetric reagents (chromogens); electron-opaque materials, such as
colloidal gold; bioluminescers; chemiluminescers; dyes; enzymes, such as, horseradish
peroxidase, alkaline phosphatases, glucose oxidase, glucose-6-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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on the surface of the support. Suitable supports

i nclude, for exanple, synthetic polyner supports, such
wa0pm7¢38 opyl ene, pol ystyrene, substituted PCT/US2006/047445

pol ystyrene, polyacryl am des (such as pol yam des and

pol yvi nyl chl ori de), gl ass beads, agarose, and

nitrocel l ul ose. An exanple of an ELI SA sandw ch

i mmunoassay that may be used in the nethods of the

present inventjon, uses nouse anti-human MN

nmonoCPBRaT deipttiosorng quentitegion aptteme acgordibgdy thimihvention produce

bi,oti nyl ated goat anti-human MN pol ycl onal antibody as
lupigesgaitstangls, gﬂwmb@WenT@bmmluMnmhmﬂL)aﬂh i body

is imuobilized on mcrotiter plate wells. Diluted
chymimisescent (BILA ombicdamiicssend (BM\asstgs) dar idlensity or the total light

(recombi nant wild-type MN protein) are incubated in
enibgones heasucedadnidawladdndithe cofceMMatdst H88 uBMnd Wi analyte. Light can

capt ur enonocl onal anti body. After washing of wells]
betrheasiradojuiahiizedelyNsiiRld Yeinbme@X bi@ipfier tube as the detector) or

bi oti nyl ated detector antibody after which the wells
charge-cogpied dsribesk quAlitdiive d A o ' ox 1 GASE :

conj ugglt e ist henq added. EIAI?:G&% af ﬂ%:i@gqv\%@ﬂc Bf}kl\/gl)&gﬁﬁ@ The main
ad Gathagds df @sing saéldgshalQistih&ir Kﬂﬂlﬁitk%ng %ﬁghcglggﬂ%tl}z% enabling the

peroxi dase activity. The reaction 1s stoppe

deRdtbi htloPduattibatinBHVEHY { ' absorbance is
neasuredoall4g0tn#1 é%#g%ﬁ???ﬁg“?§39§%§g¥%ance val ues

of ﬁd@ﬁlpﬁé‘y%%e&&@nt Mﬂefs.tzﬁggariﬂﬁiuﬂ L&g\r% etlci%iﬁ)iﬂmpﬁx}%nyl

determ nation of a quantitative val ue of
to identif

ca®bx . ; i.bodi f ul
RS B e FOG T TS5 SR Sl

MN proteins na

aedquor uciferasés fr 1r.1h di sh 1 nd i
e BIPNEitBhash B Trsinf PABEY PN g Berglla. Luminol

an exanp

“ekampl'e of 58 "6 PABET PGt S
car s Pa e LT FAR B ok ARl ien % CRRepI0bAY | or

ant |
R R RRRCE  LURRGT” R i if eencitred by Piphimene et an
o B i SardiorRnc ude r adi onucl i des, - such as 3H

125l,,. .and 1l.; fluorescers, such as, fluorescein

i s otﬂﬁpgw&ﬁéfx@h%an efggiion systems are those wherein the signal (detectable
marker) is produced by an enzymatic reaction upon a substrate. CL and BL detection
schemes have been developed for 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
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. Meyvers) (VCH Publishers;

N.Y.,N.Y.; 1995)); for example, a disodium salt of 4-methoxy-4-(3-phosphatephenyl)
spiro [1,2-dioxetane-3,2'-adamantane], with or without an enhancer molecule such as
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fl uorochrones, phycobiliproteins, phycoerythin, rare
earth chel ates, Texas red, dansyl and rhodam ne;
woabwroressri ¢ reagents (chronogens); el ectron- BpaMSE006/047445
mat eri al s, such as colloidal gold; biolumnescers;
chem | um nescers; dyes; enzynes, such as, horseradi sh
per oxi dase, al kal i ne phosphat ases, gl ucose oxi dase,
gl ucose- 6- phosphat e dehydr ogenase,
cet hol i nest erase, al pha -, beta-gal act osi dase,
1- HB%%{PglPF@@}“‘E FebYlirés (tribnyphoshariemanetbyl) derzame diochloride.
Hﬁgtactors; enzynme inhibitors; enzyne subunits; netal
Morsmay pg gsedyyith splstragas, sueh ast e, 6’ rrifinotophecythgthoxy-10-
active or inert substance which provides a neans of
methylaeidangd-sprbesulateri ng t he presence or ampunt of
i mmunoconpl ex formed. Exenplary of enzyne substrate
contfilnand Bhareactionh anagyeheaatiaptedior sudlghas Bostlly of enzymes, but also of
tetramet hyl benzidine (TMB), and al kal i ne p%osphatases
othen dulpstrates) ¢afagrhanidhiites phethEiohd) MRBhIRE. NeSr S&hRR, 18Rinol,
and quantitation systens according to this invention
firgftohliferakelrind e a1t badiegiaPlugife O AR BRS4E Mdibfb? reBtions for the
chem | um nescent (CL). In chem | um nescent (CL) or
prolducticionesiSemiptioBbl p&dRRA¥ES ATP)&nd Ntlm%d{{ %b}?{?gfvgﬁ/ t’ﬂxtealmay be

light em ssion is neasured and rel ate

- coupdARIBthér redtichk ihivinBkRAIME2 aXés?%%%%%&drgge%asbe%, and may be

nmeasured quantitatively using a | um

usednb %&H&&letain?cbﬁfgoh&ﬂ%f"i‘ﬁe é%ﬁ)é%f{e%c?t?%&egg ! e,rﬁélgﬁtéat%fcofactor).

char ge-coupled device, or .
photrag haRBia61eQharkef ﬂﬁé?'fbk !d@eca_ﬂgf {I‘??f??%gﬁg@%ﬁg%s?ﬁ%fggde used in

usi ng such assays Is their si

an &34y bf dhYd ﬁxentgcp'ﬁl %ﬁéﬁ%&r&ﬁfd agnﬁg tﬁ?lc rl]iggg df (gqr tyfa detectable label is the

quantitation ver

inescent |.abels are acridiniumesters,
use?é%{%{uﬁ:ﬁ% %lzug U'Hep‘geneyl an g @8&%%(@% farkey g g use of a signal amplification
idppel I'i fergne, isolum nol derivatives, photoproteins,

SySteH, : : , .
Y such as aequorin, and luciferases fromfireflies,
nar%ye gctgﬁj : V%h%uhia and Renilla. Lum nol can be
used opt T on ‘r“@ O RS ARt aahrcesed be fiak anibedientondstectable
-i odophenol .ar 4-hydroxy-cinnam c acid. Typically, a
marfpts 3 REFin{ay i tretaiinyon bhintim ~vMinangiresindant
b under . basic conditions. ]
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 polynucleic acid sequence;
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.

Exemplary antibody conjugation methods are described in Avarmeas, et al., Scan. J.
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Addi ti onal |um nescent detection systens are those
wherein the signal (detectable marker) is produced by
wano@nzesat i ¢ reacti on upon a substrate. CL an#CBIUS2006/047445
detecti on schenmes have been devel oped for assaying
al kal i ne phosphat ases (AP), glucose oxidase, glucose
6- phosphat e dehydrogenase, horseradi sh peroxi dase
(HRP), and xant hi ne- oxi dase | abel s, anong others. AP
and H§§ are two enzyne | abels which can be quantitated
I.rrw.mé)l.r ﬁ@@plo?): L l%\?‘%§ Beygqreetcl i dnsh. Broynml 09808, 18P9@handler, et
be used with a substrate, such as an adamantyl
al.4 1. dmanuebMath. 885187 pHSp Rlitke andoAbukateshd,d. SterANBRE:M. 11:1579,
CSPD; Kricka, L.J., "Chem | um nescence and
19gp:Jengvial eod Sedmanank Iysisobyl09: 128, ¢270;aGeoghogag¥: @4Ndmmunol.
Bi ot echnol ogy: A Conprehensi ve Desk Reference (ed.
Corun,. 7:1ey&18 and VoK dALdi Ndlans, Inddhoflulrdécenck @) Relatb@ Techniques,
exanpl e, a disodiumsalt of
Elsbvrewﬂ‘fc_mtyHéHz(r&l- Ploosdaical E‘ﬁ‘ﬁ@ﬁé{hﬁtc&[&nﬁ £1978), each of which are
[1,2-di oxetane-3, 2' -adamantane], with or w thout an
incorftanedierdid beeefeenselCh asl - (tri octyl phosphoni um
nmet hyl )-4- (tributyl phosphoni um net hyl) benzene
di oOdpendifg upbifbhe rfathrd dyyd S
as, MZH\%\ 6' gt Fi fluor oph)ebrﬁié/)flee -lraﬁgf ﬁ%l‘)i(({/"{glt%%&l{egtrﬁfy be &ﬁgloyed for
detbﬁﬁié’k}ﬂd&ﬁfahgﬂﬁmg'tl‘}@fagel).( yfl'o‘i‘tfﬁloreigl:ex‘g‘ n?la?%e ﬁlﬁﬂﬁéﬂbou i uglrncg%neters are

be adapted for analysis not only of enZynes,
e A e O s R P s s,
PSS BB O BEA Bl B PS re
e oL A Spe P BB oD on0 Bt

o B P P (AR et encegom,
B, SRR S SEPELEi Fe hh Ses o bes.
St AT RN oA ——

y and a marker or the

syst%glgltg? Icggglgrgha&] htc)agth;%gtg% ig;tgaqg%{livggg@@ﬁon state including such ring

systems as acridinium, benz[a]acridinium, 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
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
Imeta position of the aryl ring. (e.g., U.S. Patent No. 4,745,181 and WO 94/21823,

incorporated herein by reference).
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Exanpl es of binding pairs that may be used to |ink

anti bodies to detectable markers are biotin/avidin,
weroemresss di n, or anti-biotin; avidin/anti-avi BCWUS2006/047445

t hyr oxi ne/ t hyr oxi ne- bi ndi ng gl obul i n;

anti gen/ anti body; antibody/ anti-anti body;

carbohydrate/l ectins; hapten/anti-hapten anti body;

dyes and hydrophobi ¢ nol ecul es/ hydr ophobi c protein

bi ndi ng sites; enzyme inhibitor, coenzyne or

senzyme; pol ynucl ei ¢ aci d/ honol ogous

pol ynucl ei ¢ aci d sequence; fluorescein/anti-

f | udFrestesn fireatineint’t inphdaohdyapiocesd] adtionogpydivation, whérapy,ror the like,

B12/intrinsic factor; cortisone, cortisol/cortisol
wiinréidiangbfeco{cgipatie@ dndli gingtshuntn SReE i poviddanpédital aid with the

prot ei n/ menbrane associ ated specific receptor

ObcObEiniiSrovivialth® hshjeR &S ntRion] 87dtRGbr iadigdslydbF 86tving @E
Indirectly to antlbodles are known in the art. For

pr&aiRdLof 4. &Qﬂlt%ﬂ@ﬁ’dl%d@loiﬁr{ﬁe SHiB&! oCANAIR At g/ atQbast oge symptom

non-coval ently. Exenplary antlbody conj ugation metho

of@ﬁeedlg@aée Bk Bx‘%@rdep uﬁéfért{éﬁﬁﬁentet al ., Scan. J .1|mmunol.
( . ; Bayer, et al., Meth. Enzynol.

o5 1 te‘%lgs omgg‘ag‘g'l’ g‘:?r ks nesl%h]"’”‘%’J ;EE?%‘%?% Sisteation of two
or i Hpiereht i MRy Al A0 PE B, o 7T Speh,
ada?w?‘;ratao%evﬁm%aﬁs%@g-ag%ng%}q%ﬂ?vﬁfqaﬁﬁ%rE?sﬁg ArSieeap in o
S“'i’ﬁ’i%“&aﬂn‘é!rsgf"é“'ﬂ‘éf’ﬁﬁ' ﬁ*aagﬁrsé%%ﬁéﬁe 8 Slr@i%%qmpﬁdlaaw figgd ratio of

nature of the |abel, various techn| ques .na

acliye ngradients or iIgdpuitiple, senarefe GrRsHtSsar ?fﬁa ip “P’é%ﬁﬁnt Jrppddition,
qu rescers, a |large nunber of flugroneters are

“I“&bﬂ“ét‘OTISFC‘HH%ﬁ‘?F?WF 9é sacdy type ofi hesanehbie @gentdn a sequential

films _are available. Wth enzynes, a fluorescent,

masRgly ThiRideseicitmingsiraton of BYP pr BeTRIeAHeRtaly eadminisiergd
or neasured fluoronetrically, lum nonetrically,

theggneptic perds sraatdingitdd v or visual ly. Various types of

chem | um nescent conpounds having an acri di ni um
The phrase “therapeutically effective amount™ means the amount of each agent

administered that will achieve the goal of improvement in a disease, condition, and/or
disorder severity, and/or symptom thereof, while avoiding or minimizing adverse side
effects associated with the given therapeutic treatment.

The term “pharmaceutically acceptable” means that the subject item is appropriate
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

treating the target condition.
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benzacridinium or acridan type of heterocyclic ring

systens are ot her exanples of |abels. Exanples of
waaeni7di7ea3sim est er s i ncl ude t hose conmpounds havPa@/US2006/047445

het erocyclic rings or ring systens that contain the

heteroatomin a positive oxidation state including

such ring systens as acridi nium benz[a]acridinium

benz[ b] acri di nium benz[c]acridinium a benzim dazol e

cation, quinolinium isoquinolinium quinolizinium a

cycl f8e anfadiesaf dbe preisers|inyrntien nutyerearset ih dierfreatmeminet prevention

qui noxal i nium The tracer may be prepared by attaching
ofidseapes andfardehaviars thhiody asiocherd with det VN protdind Thewt diyeases

a reactive functional group present on the acridinium
angyorthehadors idélniefoest@nple asmncer, wedhl aske@einotrms ol @fekidney,

skilled in the art (see, e.g., Weks, et al., din
esQpleagus AF€ &), cetviXdeoldd, Hhd 1098 3The presdmd iventibn @ROGROMAES0 methods

are acridinium and benzacridi niumesters with an aryl
offantigiok2R¢ $YehpYsras Bf A AGkokde? ifi SALL M fWaatedNGH otBEBHR: abnormally

present in either the para or the neta position of the

ex@Fashed. | THbse ARBofHers HdcRidePRiBHEt lgﬁjtatﬁ%n? SaciBinRAng tl)/A:Q(idn?y,
(0]

94/ 21823, incorporated hereln y reference). Met hods
esbbifaghblOréRE, Bervik SRAGE Hhd 1h{E{sHd %?g.?(%a& @%@éﬁke%‘?z !&%57-283 1,

application, therapy, or the IiKe, ere a su
19691 TR@LL, 8Rinh PG b8l h | LS P PLI§ 9 45.508.
CaLTBAL, . A5, 10 ATNIBTLIEL DS U 908609,
19991GAhi8Net Al BSELT, Yailo). 1‘3‘3!2‘7@9}%%’ 194, e\férf%‘&ﬁc{‘.ﬂ gt 1€ Bur. Respir. 7.

progression of a conditlion or-

145840RL€0t 1986), %H%h'é ggn%tgiﬁigg?rﬁtoflthe %ﬁ%r%rf f‘o%rﬁi@éé’ﬁu%&h} O ective dose

di sease or ‘di sor trea
n H H h I.I -II - t il t h . .
of 26 SR ot WA ir ShmipiReed ot Bifisal PR aboordey in which MN

isé%@ﬁ&ja di sease, condition, and/or disorder. Such
admni'strati on enconpasses co-adm nistration of two or

o i REED Y M EreP dtentiag mi O CPBbierihdens gr in combination
Wil il iieathepeuicisnty GapnHR forny gldes
adrlrlynigudactjljotnio%g’ single pharmaceutical dosage formulation which contains an antibody
of the present invention and 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
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
administration of the agents is not limited.
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such adm ni strati on enconpasses use of each type of
t herapeutic agent in a sequential manner. The order of
wadni7rre3sati on of two or nore sequentially PCT/US2006/047445
co-admi ni stered therapeutic agents is not limted. The
phrase "therapeutically effective anount” neans the
anount of each agent adm nistered that will achieve
t he goal of inprovenent in a disease, condition,
and/ gr disorder severity, and/or synptomthereof,
whi | 'go’fa?\%s{n@i%gl BiRe ASPSFiatoadnpinisivasicmeofsindatieMMeaitibody or antibody
associ ated with the given therapeutic treatnment. The
fraggment ohHerifrerreionitegdthsy vaitl ept abinet'e amacmct hagentse potentiate the
subject itemis appropriate for use in a
efispbeinideuthecatibpdyfagmentidrahaniti-oatice ag@it(sh bi: Both is contemplated
i nvention are expected to be val uable as therapeutic
foragperin greathug Midirelgted, disidasiach Bgrhn&d. t hi s i nventi on
i ncludes a nethod of treating the various conditions
i n &yehicoaminafion ¢herdpiag nidR AN ) usel kS Prev A nSES prevent the
admini stering to said patient a conposition confaining
recanreat®onNtanoér, prevent the QFka@br taeastRKENHE QR cdh ﬁ'lt rédice or ameliorate
effective in treating the target condition. The

thessVimpaomls @SsoofatddWithlc8s@pt 1 nvention may be used in the
treatnment or prevention of diseases and/or behaviors

o 385t O 1 50 TOG G st ompouns
et B SRt AT b PSP E R SR pvaccines.
b T L .
A D EBH b ABEREE 5 LSS A IO et
o QLS ool RO 30 indfPul 3R Prinrerplitiropies o
chefbetl dtmblidioy Wi gt nckige, B Batiobmicd o,

e R BAgR S, o) PisiEmiskshar s ki whann agents (e 5.

-nvent.i o t herapeutically effective dose
pachgixelr,1 doceQéxe?, epot 1?(8161113, orits a%alogues), macrolides (e.g., rhizoxin) cisplatin,

carboplatin, adriamycin, tenoposide, mitozantron, discodermolide, eleutherobine, 2-
chlorodeoxyadenosine, alkylating agents (e.g., cyclophosphamide, mecl.llorcthamine,
thioepa, chlorambucil, melphalan, carmustine (BSNU), lomustine (CCNU),
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-
dichlorodiamine platinum (IT) (DDP) cisplatin, thio-tepa), antibiotics (e.g., dactinomycin
(formerly actinomycin), bleomycin, mithramycin, anthramycin), antimetabolites (e.g.,
methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, flavopiridol, S-fluorouracil,
fludarabine, gemcitabine, dacarbazine, temozolamide), asparaginase, Bacillus Calmette
and Guerin, diphtheria toxin, hexamethylmelamine, hydroxyurea, LYSODREN.RTM.,
nucleoside analogues, plant alkaloids (e.g., Taxol, paclitaxel, camptothecin, topotecan,
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of an antibody of the invention is admnistered to a
patient having a disorder in which MNis elevated.
wanvi7madizes of the present invention may be PCT/US2006/047445
adm ni stered alone or in conbination with one or nore
addi ti onal therapeutic agents. Conbination therapy
i ncl udes adm ni stration of a single pharmaceutica
dosage fornmul ati on which contains an anti body of the
_ present invention and one or nore additiona
iipgfeepéAMPTLHeNR sCP sl hetihcrasginadvinea alkykidsomcbfas vindlastine),
anti body of the present invention and each additiona
potbphdseonin €inshwinigsddrivatives smah as epipodbdshyiloasxinceBbiliédaloposide),
dosage fornmul ati on. For exanple, an anti body of the
VM55 Gatiposideit dyoschaladingB { o s Warhicas M, effaiiudebromide, emetine,
adm nistered to the patient together in a single ora
mitOBAGR, HrobMBatihé,Ahedhlored@thimy ahthraB)¥1ikeG @D dHusbRILRSN (formerly
in separate oral dosage formnul ations. Were separate

da@@SagEn ], AoRbIBIdiR HoxBRubidiR ﬁ%os&rﬂﬁ),Qﬂ%ﬁ;d}egyan%ra&iﬂgione,

present invention and one of nore additiona

mitdX@haBeY trhith fn?a&ﬁ%n%%i @é‘hﬂicﬁ el éﬂa@&in&qﬁﬁg&hﬁiﬂ%praﬂolol,

the sane tine (e.g., corcurrenhtly) or at separate

pusrRRARS £fi-hiddRS aée%ttﬂ, -abrin S 'K,Lf)@!&l!l&@nl‘lon-gg %xgtrog:g{, nfve growth

admnistration o e agents I's not Iirmted.
{ s -administratiaon of .
CocR e PR e B e BTk or 50 Pl RERE el Msunyion
j 0 re. anti-canc agents t.o .
@R Spddelh, SR Bl ! BBk BROTEone PSP grnbpptain
enBl 8 AR AR Pl BB o 6 LR et
cancer.., Such c i nation- fherapies may, al sp be used
sofBOF et n B b Jat i ER e e PR isB o formistEer
?éevegt t he spreag or metastasis of a cancer, or
meLhloraagine, MEEr ol aceiffe MEFGARIOTHINGs BISERa fRIPIGRG, pegaspergase,
cancer. .The gne_or nore anti-cancer ~agents can include
penias afin, RAFABYAN-SIH Y HBP caEmIH b ntiraptpzop®, HYeguanins, trigkinoin,

. for exanpl e, chenpbagents, other immunotherapeutics,
vinprelbing, QLAY fﬁ%ggl}ents, amily members, or derivatives thereof, including

pharmaceutically acceptable salts thereof. Compositions comprising one or more
chemoagents (e.g., FLAG, CHOP) are also contemplated by the present invention. FLAG
comprises fludarabine, cytosine arabinoside (Ara-C) and G-CSF. CHOP comprises
cyclophosphamide, vincristine, doxorubicin, and prednisone.

The chemoagent can be an anti-angiogenic agent, such as, for example, angiostatin,
bevécizumab (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, fibronectin peptides,
plasminogen activator inhibitors, tissue metalloproteinase inhibitors, interferons,
interleukin 12, IP-10, Gro-, thrombospondin, 2-methoxyoestradiol, proliferin-related
protein, carboxiamidotriazole, CM101, Marimastat, pentosan polysulphate, angiopoietin 2,
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anti -angi ogeni ¢ agents, cytokines, hornone therapies,
gene therapies, and radi ot herapies. A chenbagent (or
woOamiziozeascer agent” or "anti-tunor agent” or PCRUSENV6/047445
therapeutic") refers to any nol ecul e or conpound t hat
assists in the treatnent of a cancer. Exanples of
chenpagents contenpl ated by the present invention
i ncl ude, but are not limted to, cytosine arabinoside,
. taxoids é , paclitaxel, docetaxel), anti-tubulin
IntegferAnsalpha d‘efblfi’élém A 2R 148 bt 46K prokstin fifdgareat, B inainide,
its anal ogues), macrolides (e.g., rhizoxin) cisplatin,
t @&O@é;éﬁmqnwm@umeamstmn H'NRB@?ISIeddostmﬂ @asalitak€lNaccutin, cidofovir,
di scoder nol i de, el eut herobi ne, 2-
V1@qﬂisgng,dﬂcn¢yﬁ1in,n®§Mré47@,I platkit fargoralgeithindcPelthe. Without being bound
cycl ophospham de, nechl oret ham ne, thi oepa,
bychéary athib coadminigetapibalofian ag@la bﬁl@ aE &Ry
(CCNU), cycl ot hospham de, bugﬁ i br on%nn%n%yagy lead to

theSinERPEOIMOVDCE N hresdl drAMACufhof,
platinum (I ))q)(rfEDDP) ci spl ac\)t |tﬁ%g%%&?*§{%k%§ﬂ{ ?@@&sc%pnble to

the( ithodics A6 bAPHOLS) dbang%EéWflta(e ﬁ%ﬁﬁkgmm n), bleonycin,
m t hramycin, anthranycin), antinetabolites (e.qg.,

et HRbLhE %8s s@d%e&%ggaﬂ%g citaBidel e %%%Q {.Jf}ll%ﬁdaag frgm 100 to 1000

cyt ar abi ne, flavopiri dol uor our acl

mgd@fed1ainfhe eﬂﬁfoﬁfrﬁ@xﬁ' %Jﬁd cfx %ﬁ%kﬁ@d%chga%lgg ia{1 a%s%argr?gmg from

Bacillus Cal nette an erin, et

208 %/??&‘Féﬁﬂ?ﬁ@o;‘%eaﬁmf AReeh Ry ggg"nggy o 1000
ST ’ye@@?ﬁ‘%tas&%'t Teid QRPEESH i By eReat adosseneine
froglszﬁ" {onécd cL:)che %ao%tiﬂgl %%E%;%£g§%ég%gg%&swz@ ne arabinoside
t C si arabinosi
(Argg(t;)z)%gsio%g)r Faﬂé o gf ,»,Cytochal asin B,
corchine ¢n§rlr[i‘% o (%ntog')?ﬁp&? Y Be¥sig- o stillanothes aspect, said
arb82|ne echl or et ham ne,

Chem‘%aﬁ% @Pwﬁ B! bR ose raagiAg Fias di3rfo(% b radkg/gycle. In yet another

cin doxor ubi ci n, doxorubicin |iposonal)
asp‘a‘fa* Vd%&% gﬁPﬁ’é.H%a%"aﬁ%l atm%&mrrtaféomréo uomﬁamdqgr‘cycle Ina

ctlno ci.n grocalne tetracai ne, |idocai ne,

?ﬁpg o Ch‘?fﬂ w&%srﬁ:lsp&ﬁtq atr dase r@ga@ﬁpm 5 tb20 mg/kg/eycle. In

4 n A, pseudgonpbnas exotoxin, nerve growh factor,
a sty é’t‘@r”é?sp&%‘if sad ghgmasgent isatflaprouricilaia dvisa sarigimgyBom 5 to 20

g/%ctlvator al desl euki n,
mg/kg/cycle. In another aspect, said chemoagent is doxorubicin at a dose rangin g 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
cyclophosphamide at a dose ranging from 50 to 200 mg/kg/cycle. 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?/cycle. In
another aspect, said chemoagent is vincristine at a dose ranging from 0.7 to 2 mg/mzlcycle,
In one aspect, said chemoagent is methotrexate at a dose reinging from 3.3 to 1000
mg/mzlcycle.
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al l utam ne, anastrozl e, bicalutam de, biaonycin,
busul fan, capecitabine, carboplain, chlorabusil,
wobhero7@izse, cyl arabi ne, daclinonycin, estramuBCnAIS2006/047445
fl oxuri dhe, gantitabine, gosereine, idarubicin,
itosfam de, |auprolide acetate, |evam sole, |onusline,
nmechl or et ham ne, magestrol, acetate, nercaptopurino,
nmesna, mtolanc, pegaspergase, pentoslatin, picanyein,
ri uxl mab, canpath-1, straplozocin, thioguanine,
t r etlnmopther wipeot, eldrmieMN antitwdidsraadfmenangbodyafragments of the present
menbers, or derivatives thereof, including
inEnsiomaceatninidtdrgd &iccanpbiablien withtome tolh @dc@e immunotherapeutic agents,
Conposi tions conprising one or nore chenoagents (e.g.,
su¢h- &GntiBodR) oaifmnsMoaoRt@Epliste thdlyde, bet € @sehinited to,
i nvention. FLAG conprises fludarabine, cytosine

HeRéptin®) Reflikan®. 20 ¢AR X)) PabpeoBECEHARIC Y, S8&xin, Campath I/H,
cyclophosphan1de vincristine, doxorubicin, and

StRArEMI9 5,90 inphlt& € GHRRIDND, &RN0REIFM, Aflldan SARIXAARS) Bmtuzumab,

agent, such as, for exanple, angiostatin, bevaci zumab

or (V@S ) ) . sorafenlb (Nexavar (r)), bacul ostatin,
canstatin, maspin, anti- VEG- anti bodi es or peptides,

ant 'Th%I @r{fit o als%[)éb‘é}ilﬁ&nﬁl%% %mgn%eeﬁggam OLAE Rl Fes and/or

ant | ant es, anti odl es or
angﬁp@ %meenr%g g}c {fle \Pa segE fn%%r?%or} O?é %%- ImQ)rg gll?tl ang%gemc agents,

erferons,

wijg: e fi%%%t L”a%%d oﬁh%%iﬁﬁﬁfmﬁhaé%gﬂ%mg (TFSgytin, Serpin
<S%iﬂ° roley me‘y?%%eant e B 2%315%?35‘5#“ gl‘rgiagz?@ggp& -

i.nterferon-al er bj in A PNU 45156E, F
PY%F?}V%\% fragments an(_:pﬂ,o a prqieglytic Fragment of prolactin, 7.8 kDa
pentoxifyllin geni stein TNP- 470, .endostatin,
Pr%s%lwl% regmenti-plitelet Tacterh-Gvi-Aming 46id peRideeeomresponding to a

bl eonycin, AGW 1470, platelet factor 4 or mn cline. .
frawxeﬁb%ﬁpla@lqﬁ Gaaseiuth MBIPnE 156 8k L 99P B aResA BeF 11T 132%951 Ph4-gfnino acid

an anti-angi ogeni c agent advantageously may lead to
peptiie qonespenshing o Afjagmprtcd siolagdnnl olmast al..1 1983 ebycell Biol.
maki ng the tunor nore susceptible to the anti bodies
122:487 )5 at1Oweipo coid pegite somesponding g @dragorent phThreenbospondin I
aspect, said chenpagent is gentitabine at a dose
(quamg iehgl.,f]ﬁ@ﬁq 1. @l Bio).0Q@:497), a 20-amino acid peptide corresponding to a
fragment of SPARC (Sage et al., 1995, J. Cell. Biochem. 57:1329-), or any fragments,
family members, or derivatives thereof, including pharmaceutically acceptable salts
thereof.

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.e., possess the peptide motif Arg-Gly-
Asp), have been demonstrated to have anti-vascularization activities (Brooks et al., 1994,

Science 264:569; Hammes et al., 1996, Nature Medicine 2:529). Moreover, inhibition of
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ng/ n2/ cycle. In one enbodi nent, said chenpagent is
dacar bazine at a dose ranging from 200 to 4000 ny/ nR
woyal7®70338 anot her aspect, said dose ranges fraar/T8006/047445
1000 ng/ nR/cycle. In yet another aspect, said
chenvagent is fludarabine at a dose ranging from25 to
50 ng/ n2/ cycle. In another aspect, said chenbagent is
cytosi ne arabi noside (Ara-C) at a dose ranging from
200 to 2000 ng/ nR/cycle. In still another aspect,
the grokipase RIS GURRESNACH BRier kereptonby antdgemists amhjbitgatgiogenesis, tumor
1.5 to 7.5 ng/kg/cycle. In yet another aspect, said
grevdhyulyaatasiasis (itin et alx 996+ CancdoBes. 156232863 F; rowkeyte al., 1993,
15 nmg/ kg/cycle. In a further aspect, said chenpagent
Prpg Netlsiradt Sei. BISAa9@t66821 ) Hisgbhigichranmil dngiszed® agents is also
mg/ kg/ cycle. In a still further aspect, said
copteamiatge hy thespresdrit iivemtioaci | at a dose ranging from5
to 20 ng/ kg/cycle. In another aspect, said chenpagent
I s doxaothler G3pece thetardPREN ERIMHANG aniRiPadtibOdPrragments of the present
ng/ kg/ cycle. In yet a further aspect, said chenpagent

invetiop iapoatipinyidred axédinBinaRof Ve arxégﬂﬁéiﬂodﬁ x’éﬁmiég. to 160
ng/ kg/ cycle. In yet another aspect, sald chenbagent is

cy clurhaspiRmttoatesandRs anficdg i?zggrflérgmgﬁg]ﬁg)ges%gg invention can

nmg/ kg/ cycle. In a further aspect, Sal gen

alsbbendhfgidreréd inaco‘i!t%ciﬁatlfcﬁir\gjtﬁ‘tgﬁé 59@05@(9%t8ki%1§|£ avhich includes, but is

ng/ n2/cycle. In a still further aspe

x ' ' ' ' f "4 .
o & ML, A0 RErls Bt Ruh B BB eytokines,

€ ' | { St t d ' f 0.7
ey no e, ThicBe i Bode S h S g R precins,

ngi.n 1"r 3.3 to 1000 /m
L e R R e N KR R M-
o AT LRSS PR BB TY. rdaTAATE, BiSieuin
| BURP ' ent h as antibodies or
18):’ IO l?lf ait%ogrdsrC |%rhé]})h€fﬁ%eé‘,ds’b]fﬁs‘%ﬁséigli‘6ti’ 4-i1BBle gndothelial
Her cerg.ti n(r), Retuxan(r)., OvaRex, Panorex, BEC2,
mofx%‘ér_ta?g/’a )R PEEFiR or Lasmenfsyfamjly, memflegs; or derivatives thereof,

inCt%E%(hlﬁ}%%gé%Jm% a%g%a%&sﬂtggg;g&hmb rituxan,

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
vaccine, melanocyte lineage proteins (e.g., gp100, 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 carcinoma), human
papillomavirus-E6, E7 (cervical carcinoma), MUC-1 (breast, ovarian and pancreatic

56



10

15

20

25

The invention al so contenpl ates adm nistering the

anti-M anti bodi es and/or antibody fragnments of the
wonreE@Is38 nventi on with one or nore anti-angi 0BeEMIUS2006/047445

agents, which includes, but is not limted to,

angi ostatin, thalidom de, kringle 5, endostatin,

Serpin (Serine Protease Inhibitor) anti-thronbin, 29

kDa N-terminal and a 40 kDa C-term nal proteolytic

fragments of f bronectin, 16 kDa proteol ytic fragnment
cagfingyng). dgrihgman, t@InIQDantpgeos eaogtized by dycadlst seaf gepbatlgRatbbins and

factor-4, a b-amno acid peptide corresponding to a
K&Wd@nﬁnwﬂﬁ, Quia Opiire thminanioh.r8: €28. Mk moee vadcimds. mayl S9@ay not be

Cancer Res. 51:2077), a l1l4-amino acid peptide
pucified @sgyarationg. t 0 a fragnent of collagen | (Tol ma et

al ., 1993, J. Cell Biol. 122:497), a 19 amno acid

peptindet ansthaSpasdinend fhe@nﬁlfmtbo@fesmHMi%ﬁWr@gments of
| (Tolsma et al., 1993, J. Cell Biol. 122:497)

the?Predétit iventibA aRORelde a&@f:iraﬁ&‘? Qﬂ@l‘ DBornfdrdl ﬂ‘réﬁg{éﬁpt HBfmonal
SPARC (Sage et al., 1995 . . Bl ochem :

thékﬁ‘;?e%‘t]): trédtmédty cérﬁﬁﬂ@%%ong thstmgHﬁ!Sﬁal agfalgf)msts (e.g., flutamide,

derivatives thereof, inclu g pharnaceutica

tarRGKERL, BRIpPoIRR Jcétaw@.,r[g?g%NgI{,% I?IE gBEgg§§ts§jﬁgblb mréi ol%ihtormone

angi ogenesi s and co

les!yp{hgglgggh P é) s?r% lalnﬁlg%pold%&q Eﬁca?%%@as%bg %e ncivgi betamethasone,

descri revi ew
6 I ..
oS S A lChb NGRS ong. JoLLD i
es%f B, B, ot R0 e B ggone

antei4s vasgul ar i za |on aCtI\SItI es (Brooks et al., 1994,
e?%eé' G4 S5Rf° W"é , 1996, Nature Medicine
ﬁﬁz Me)[ﬂ j nh|$/ tion ofthe ur oki nase .
pI 2SRl aae’t“ibeﬁteaﬁn SEEBEBFEPL st impyemfi <on beriised i
gg}eogene , tunor growth and netastasis (Mn et al.
comBHRNoE e p-oRey administarsd vath, amaglit MPRefmultidrumgsistance)
Proc Natl Acad. Sci. USA 90:5021). Use of such

PhenQiyPeAgsNbgeni ¢ agents is al so contenpl ated by the
present invention. -5 In another-aspect, the anti-M
ant MASK man ranesrs AMEINBiSENY ernaesrensRoRnedusldeysapiresistance to

several classes of anticancer drugs at the same time, notwithstanding that each of the dru g
classes have different structures and mechanisms of action. This phenomenon, which can
be mimicked in cultured mammalian cells, is generally referred to as multidrug resistance
("MDR") or the multidrug resistance phenotype. The MDR phenotype presents significant
obstacles to the successful chemotherapeutic 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(52):51 (1981); Osteen, R. T. (ed.), Cancer Manual, (1990)). Tumors initially sensitive
to cytotoxic agents often recur or become refractory to multiple chemotherapeutic drugs
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invention are adm nistered in conbination with a
regi men of radiation. The anti-M anti bodi es and/ or
wanvi7maags f r agnent s of the present invention cRATAISIWG6/047445
be admi nistered in conbination with one or nore
cyt oki nes, which includes, but is not limted to,
| ynphoki nes, tunor necrosis factors, tunor necrosis
factor-1ike cytokines, 10 | ynphotoxin- a, |ynphotoxin-
h, interferon- b, nmacrophage inflammatory proteins,
(Ryprdan ebely b aprparsdy Tleer C%éji@h 1985);rebtiesimag et akt Brepds Pharmacol. Sci.
interl eukins (including, but not limted to,
9:9h{ E88&Mpsrow efj alt, dr NethiGancer, InsnBOrll4giR88): Groop, I. M. et al., J. Clin.
i nterl eukin-12, interleukin-15, interleukin- 18),
Ingpen.81: 937198880 CellDoDtisnue ColAihet ifgmn dimors agd Badwn in the presence
i gand, 4-1BBL, endothelial nobnocyte activating
ofprseteeting oytotunjic truggramnésult ih @Pdsk edTRARGY 0tr drugs in that class as
derivatives thereof, 15 including pharmaceutically
waCasghaldlgsseabt Gruph Bic@Rfing, BaEnéNirhidMNARLIBRYEESes, Vinca alkaloids,
and/ or antibody fragnments of the present invéntion can

andkpipobepladviohias ERiBEHan et GOTBHRRLEANTMEL Bg.3 1 GROES!
vacci ne, exanples of which include, but a?eqnot > Gottesman et al.,

J. Bioll Ceshn 1263 B2ileB| (@994, SR, ScqUirdd! BS MG See to.a single drug results in
non- aut ol ogous cel |l s "or tissues, carC|noenbryo%|c

sindiltAng6is redfsPhas £l ?We&%%iréhgcm S ﬁ'@?Elieos@riug%lrﬁﬂilyn@éigfgnctionally

gonadotropin, BCG |1ve Ci Ne; anocy
oSS, Dadt S Rrene PP MR O St 1l omors
A0 SPRRU SRR 05 nyl  ranst er ase- v,
(TR e
ol B 10T b by e
ol R 3SR T 200 ORS Bjot i o cBlocpemepiarhys. Acta
4 LA i S 5B Hles Holybump iR ometipes 1ot (0 as 2

reparations. In yet another enbodi ment, the anti-M
R BAPSEOriEH, A Pésihelp BRsHioRY aifieask urmdc cells and is generally referred

to as mdrl. This gene is expressed in several classes of normal tissues, but physiological
substrates transported for the mdrl 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.

The protein product of the mdr1 gene, 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
resistance in tumors of different types, and mdr! gene expression correlates with
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the present invention are used in association with a
hornonal treatnent. Hornonal therapeutic treatnents
woanpro7eéss hor ronal agoni sts, hornonal ant agoni BC$/US2006/047445
(e.g., flutam de, tanoxifen, |euprolide acetate
(LUPRON), LH RH antagonists), inhibitors of hornone
bi osynt hesi s and processing, and steroids (e.qg.,
dexanet hasone, retinoids, betanethasone, Cortisol,
cortisone, prednisone dehydrotestosterone
rey ARG chPRathssapyn hffereaiiypes efoladesr. est r ogen,
t est ost erone, progestins), antigestagens (e.g.
m f epid Bickwaide spayence Dbt yrdrdragna (GioanBr eigenCell @771 (1986):
cyproterone acetate). The anti-M anti bodi es and/ or
Chenagnetral.s Cofl 4738 1i (1986)) iimficatanthhbisit ssedes A poDpepiidd digflar or
Wth, e.g. co-admnistered with, an anti- MR
lde(nmngblt tod-glycop®ieih and ehat ﬂﬁ%&‘é}tﬂﬁn@&@ oF theVB BNy Bt ved class of
cancers intrinsically express or spontaneously devel op
mergtisd prvtend SinfiRY & BictéiiA $@8SpoRlerAiid iI0LLH n%&%gdl Eﬁlyswloglca.l

the sane tine, notw thstanding that each of th

traf$RSSHBcERNE Shdubsdceitalyats diGha! | f
aCtIJ%Q Thi s pﬁ@noneno@ﬁshhlchhgzﬂg%g:ﬁ?gggﬁé%ﬂﬁﬁgcoanSOf

12801 hifnbH Ak APV R Beflbsy m’oshcﬂl%]ggﬁls n(tl}['s 5/%3185& &9 bR e@SEach half

mul tidrug resistance ("MR")

of tRShSILaNE ﬁa@ﬁ%ﬁ%%ﬁobfmﬁm paq‘fgo(fo}/xpeﬁnfgn%scach%as an ATP

significant obstacl'es tot success

AR 6 AT A0 i

patients

ext?e{&@{mltragea (t:érﬁo S I S I){g%]?p %gl %Z)dglsa)ds 8%553 tnot sites in this

tes
reg(,;l{%SG) Br adl ey, G. et aI., Bloch|n1 Bi ophys.- Acta

87 (1988); Giswald, D P. et al ., Cancer Treat.
, Cancer

Rep S 1981 Cst een,
Nan33\§ R @bﬁﬁj 51519% ?r%i? dhat matn?raﬁﬂil%i’ %eéh%gﬁaﬂﬂgél ‘frpultidrug-resistance”
'%Xl oxi c a often recur or becone refractory to

or F %’B’lger eélﬁ Paﬁyea freccharasirsizer Sy dhmakilityio sequester, export or
PP E‘E& Ther 28:51 (1985); Cottesnman et al.

expe} & RiySalsy of futospxic sulstangess(e.. /g g)0thaypRRitis dst gl ifrom the
Ngé Cancer Inst 80:14 (1988); Croop, J.M et al., J

intrac u}aﬁ myfligy. Gells g)fl,yflggglrf( g)qnot)(pgmsg rgsult oié@lr@glon pressure

obtdal ned fromtunors and %r own in the presence
imposed by exposure to a single chemot erapeutic 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. Multidrug resistance differs from simple
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 example, 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
selection toxin. Surviving cells were found to resist the cytotoxic effects of anthracycline
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of a selecting cytotoxic drug can result in
cross-resistance to other drugs in that class as well
weaootess cl asses of drugs including, but not PCWiUSE®6/047445
to,- anthracyclines, Vinca al kal oi ds, and
epi podophyl | ot oxi ns (Ri ordan et al., Pharmacol. Ther.
28:51 (1985); Cottesman et al., J. Biol. Chem
263: 12163 (1988)). Thus, acquired resistance to a
single drug results in sinultaneous resistance to a
anglogs (& grengmsin.capirybicith anermgeribanduwitaxaittone hradivicin, etoposide,
functional ly unrel ated. Such resistance can be a
grpmisidiad fapichicing asd Vinbat derivedatkaldidg{vindristine tndroimblastine) as well
(e.g. blood or Iynph-based cancers). One ngj or
as o€ ethiamngemoS innildrtseldetion cdairkizasckmidues EaRBelhppliedcRl deerate
i nvol ves the increased expression of the 170 kDa

adgitmanbminitidee g-nesi ghnt co popalaiommp Ssyst em (Jur anka et
al ., FASEB J 3:2583 (1989); Bradley, G et al.
Bl 0chesordiBEBP tesphafitib@uBed: Bmpod R8s bt thENRVERIMA can additionally

encoding this punp system sonetines referred to as a

indludd ¢sthp@urds INSOPALRS inHIGE tk&%l@ﬁ%@@ﬂeraﬁmﬁﬁn&'ﬁiﬁﬂ? gssociated

human cells and is generally referred to as

WIGPRIDR PreiiySes sosb Cpgéﬁ,gg?@éad%h@ﬁﬁsanyanB ﬁ(ﬁ‘b%z'

: hibi
ti ssues, physi o substrates transported {opr

ud | ibOdi ifhd h anti-
e

RSP O S MBS PR bR v
spf%l_iig y 6%?%%)@%%, ?a&an%i 3{%{1 cgcgg%%l’x,i ‘gglggm ft/eggggﬁés known to reverse
o R0 MR PR BN ] RT3k Mo, o0
e R0y B hof, ShEnESpe RS ey Beat b e o
57 8285 TR VAT oAt Hhieh i ORpIREHES byretfpreference.
S S S b R o S e
s B R B PSR e T oS Seduence
phenotype following the detection of the MDR phenotype to assist or enhance a
chemotherapeutic treatment. The MDR inhibitor, such as, for example, tamoxifen,
verapafru'l or cyclosporin A, may be used in conjuction with the compounds of the
invention to assist in the detection of the MDR phenotype. In accordance with this aspect,
an MDR inhibitor can enhance 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

the present invention are used in association with a gene therapy program in the treatment
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Chen, C. et al., Cell 47:381 (1986)) indicates that it

encodes a pol ypeptide simlar or identical to
we-=20i7ce3s ot ei n and that these are nmenbers of PO®US2006/047445

hi ghl y conserved cl ass of nenbrane proteins simlar to

bacterial transporters and involved in nornal

physi ol ogi cal transport processes. Sequence anal ysis

of the ndrl gene indicates that Pgp consists of 1280

am no aci ds distributed between two honol ogous (43%
oficanssri Ggne thararys withsegpmhinantsells sesretbigdoterieukias? sinbe

hydr ophobi ¢ transnmenbrane domai ns and each has an ATP
adppinigierryl i qombipatisionwith éhd iavepsiveyantibbdissticcprevapor tiéal gancer,

about 8% of the nolecule is extracellular, and the
Paginutaghyyeheast camasic €8 ¢e, Capbashinmih el y1. IMOK DR)Ndisohap gh:287).

sites in this region. Thus, it wll be appreciated

t hatTowssess| thaabitiey 6fa parvicilgr antivodltto 86 HeerhRBiiSh Gt to treat

or "multidrug-resistant” phenotype are characterized
caider] dsenadxiatriple) thOarRBWdG ThA/ be ©XBOEA viOb 1184 REdusd xenograft tumor

plurality of cytotoxic substances (e.g.,
maiee NFtde ik &) MINi 611868135 }na%rrﬁérﬂohbeﬁ'técf‘itn&ﬁﬁgﬁll dﬁ'ti%?i'& blfte

Cells may acquire this phenotype as a result o

the? QheREE AR BN &R S UhEs ESMRRRGSh RS BRAYL @lxgqulﬁ)g’e 51 hdl8 example of a

chenot herapeutic drug (the sel ection toxi

thefhgeRfib AtddeelsYdet ARl iR _Eﬁ)ﬁpﬁﬁ@.i puh[ib&{l‘)e%c?%%%(}g %8(5;) bt Usted using an

to toxin exposure, since'the expor

t | 1 [ i.n it h
MR BHE TR PO RNRIGNLBI) SER e 12,
met L : . l.ke: Ltidrug resistance,.
di f ?Ig 5 § k%sgg%ng%cfdgﬁgé Bﬁ’?}dee %aéé‘f’%‘f%ﬁ‘ég"’{% WifhgWhich MN may be
deé%&% 4 p{a}tiéang é%lﬁpienortbqgl&géch o%%ﬁ)lgel:.( gﬁﬂgchigggos%i%r&pghggscr%ay be used,

to expo onal
her apeutic,.drygs) to.which the cell s..not |
for ERETBI ] BRER st Im wPichE s il spothiodam metude, but
47 ncer Res.. 2594-2598, describe the isolation of a
are 1ot ﬁ?‘ﬂ?ﬁd‘-”r"é”é‘i‘g?’a‘ﬁi Ogéfﬁlmumpbwweem £V 1*n §oloReand lung.
H69 cell line, derived froma human small cell |un
Wh@&#é?fﬁt%émws'ﬁh Ciprnefar aproungef HipantRodudid rcempgwi)n a sample
oS, & selection toxin, Surviving cells were found to
romaspatient waichyp greigrdhat apameuigiof th eptaplps in paamilsgmple

aunomycin, epirubicin, nenogaril and

.. (e.g., d 1 n,
ldeéquéqg%(tgﬁpiatéqpé)a’s likelynfp diape therdignsd¢rd @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.
Such methods can comprise contacting the MN-related cancer cell with an anti-MN
antibody 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

or tissue can be from any suitable source, such as for example, a biopsy or a cell or tissue
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gram cidin D, colchicine and Vinca-derived al kal oi ds

(vincristine and vinblastine) as well as of
wadoi7omyssn. Simlar sel ection culturing technPqQUAS2®8/M047445

be applied to generate additional mnultidrug-resistant

cell popul ations. Accordingly, the pharnmaceutica

conpositions of the invention can additionally include

conmpounds which act to inhibit the MDR phenotype

nd/ or conditions associated wth MDR phenotype. Such

CULGRD ol Eeds Sor qhkeiningdiapsiesandunaihBiiing hidyot propagating the removed
.conmpounds in the art, such as, antibodies specific for
usgess asRicsEnvdll pe vell knovin DR tkiled poister rantiohReicEs) of

or small nolecule inhibitors of MDR transporters,
mpltidrugiiesigtaspe carf haoal vayious apmliciafieis, sy@r BPESH dxaniplt, determining

cycl osporin A which are agents known to reverse or
whiatihrioi partivillar shibjegts esnc AGEr béfbAY UBrifE oRhftertreatiRbA has
Chem 271: 19530-10536, 1996, incorporated herein by

devabpecaeniitidibgpheaopounds can be found in U S.
Patents Nos. 5,773,280, 6,225,325, and 5,403,574, each

of WieaRpabeihd}eRg RIYALEL S FCideNnd @Jrﬁéﬁh@g gfvw?\in%‘efjﬁvention will

MDR i nhi bi t or conpounds “can be co-adm n

depdirl Gible Phiclr 1RO 148/ ad N G¥eQlin tl{eﬁggﬁ}%ﬁ% nc%fmpﬁolagﬁ S]I:(Hrgexample, if

i nvention for various purposes, In ev

the 1aBeIMIm R eoRMES { Qldotni cﬁé]gtefjt%%rg R&{iﬁa@ly&%&ﬁgggm used to

phenotype to assist or enhance a ¢

defet B0t [ phibi:t or.. such as,. for exanpl e,
et aﬁ%& Fﬁf?ﬁg%lngég%pmgﬁi% H‘S’Fméé/ndl Ig 2 6%c§ilc>ﬂuc i:deﬁ;g?la.begs Eggqej ag the label
dof@iH, H%Bbl%gl{ %Jggne;% %%{h%%%gr dqi%s%{g,é%zggﬂ%ﬂgf g%alst?unqq%s%ence—based label

assi st In on
coRR e 8y b R DD e Facs
s}'sg%ﬁ? to]l;l glgﬁ}%gze?l?eé hglﬁ%gfol\g?%rf %ﬁ&qﬁ%éﬁ%ﬁ%&géﬁ&qu (I:'Caa%%l(':.i (tZ%oosin gan
e Bl mi i oot §F i nreriisectionimempissaishe nvention are
o AR PR g o, ST T

In addition, the amount of imaging agent used in the in 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
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 MRY, nuclear imaging (e.g. PET or SPECT), optical imaging,
sonolurninence imaging or photoacoustic imaging (ultrasound). The skilled artisan will
appreciate that the particular label domain of the imaging compounds of the invention

should be compatible with the particular imaging modality being used.
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the present invention are used in association with a
gene therapy programin the treatnentof cancer. Cene
woOhe7ap¢s3si t h reconbi nant cell's secreting i nt ePCeMIS2IV6/847445
can be administered in conbination with the inventive
anti bodies to prevent or treat cancer, particularly
breast cancer (See, e.g., Deshnukh et ah, 2001, J.
Neur osurg. 94:287). To assess the ability of a
particular antibody to be therapeutically useful to
t r ealn apratured easbatimenta thelmeethofireofdetddbiod utitiay abé-MN antibodies or
tested in vivo in a nouse xenograft tunmor nodel. |f
fragogintedicrauifland ppprogiias latels thet aerupatiedf beih® dbgSed by MRI. For
anti bodi es before therapeutic assessnent. This
exemuples L amibiodied @ €iragine titsiofl tHexianpPhteorbeanadthpiize @XaHA) B main that is
of a therapeutic nodel is detailed in Exanple 9.
a MRt ¢dvodyt Beht, $idly adTBk XhmPldLpirasiaghletSinBal S1ABLE BREYtes or any
dependent cel | -medi ated cytotoxicity assay as -
of desse e tbeldheRIANMPhE irkdzind REeR S &R cb&}gﬁgé h MHiBhiRPide label
provi des di agnostic nmethods w th which may be
dofiRlefdr ShakiherRRIARS b9 aTRLRAPImAYifS AP §«?a§pzl €posi issi
Such di ag%os%?)ic met h%dz may be %%éd%gg)'o?ﬂgkanp eSZ p?sétmn erssion
torflb BT P 418 phBroWRhfiLkidhd
di%%?g{i?; i)rsml ulgée, pBut0 ar e&ﬁ%@k(}rﬁ%ﬁ% g%ﬂi%?apgif@?ﬁg@se.g.a
BbnddiQe KLADSY Bnggus, breasty~carMi %o~CoboN 67 ANds~ 51
T ng. VWen us’,e%le%%r |’agnAgéi§\%’de éthl\fL(l'fn G- alﬁe’a fantCa G,
mipf 1trhe a4.j body-1 cmﬁ:l)le; i 7 sam}lelsﬁ om a. qat i.ent
%i g’l R BM € Kl M & ’%rﬁpzflgﬂx %f,] ’Ii'xe

c s greater than an armbunt™of tfie cof
B RS R SRR 0B b 208, o
G DR A8 & A A SRR s e
o R A LSRR ol 08, s
ro SRR A B8 o o MR i b

anti bagy or_fragnment of the invention, and making an
referrﬁﬁcgee ust$ éTeé:hﬁ%t&freeﬂ9m)%§ PAGicHngky gt gctivgmadielsatapa dor therapeutic
anti-M antibody or fragnment conprises a | abel donmain
anddipgmrstic ppheatiogs dstibisiasaensily @iellabieliooriicléamaesidigine departments, is
ineggednasli\!et, gi'ves minimal patient radiation doses, and has ideal nuclear imaging
properties.

The patient sample may be contacted with an antibody of the invention, and the
patient sample may then be assayed for the presence of an antibody-MN complex. As
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

to, glass or plastic slides, tissue culture plates, microtiter wells, tubes, silicon chips, or
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The detection nmethods of the invention can be

perfornmed in vitro. The cancer cell or tissue can be
wobnramoaesgs sui t abl e source, such as for exanpl ePC&US2006/047445

bi opsy or a cell or tissueculture. Methods for

obt ai ni ng bi opsi es and mai ntai ni ng and/ or propagating

the renoved tissues and/or cells will be well known to

the skilled artisan. In vitro detection of nultidrug

re |sta ce can have various applications, such as, for
paé&‘i?ﬁﬁ“é a§ beadsnalydingHRt Ret limited . ilatex ol yipfaetdrglass beads).

cancer, either before, during or after treatnent, has

%V’@Fb@ﬂé‘éoa’“rfﬂ Ithe et Q@Y&%ﬁ@ﬂ ypattachithe aytwdyfto Itlnmg]lmlgsupport

nodal ity used to detect the conmpounds of the invention
ingipding gsp eheovtent had panicoealbanlinkabesl, pasing absogpeidni or phe of

i nventive conpounds. For exanple, if the |abel domain
biding mcidiss attgetbd to thaimtibod) ahe thet sobid sipPpbre.aBlindiMRbf MN and the

coul d be used to detect the inaging agent of the

antibadsninaphe abéoraplishdd Gnagy vedeelGORAEAE €or ContSfRgafie Feﬁ@tants
| abel domain, a nuclear imging nmethod coul d be used

Ex@mpiges dPEdgh véssela indledy esieieephasedsd @b&l, aH@ TR CE rifuge tubes.
used, an optical inaging systen1cou|d be used, suc

Phasmaf;am@x UEhFositisH\and PoE&IBs 0T fl uorescence
m croscopy or a uorescence autonated pl ate reader.
Choagien@itiBodieP B seRbE Rh&rein R BY Mﬁe‘l Y;
the in vitro detection ﬁetho%s 8 dﬁl%gn |g%§%F&(mnmomu°n

coxﬁpﬂﬁhgh%hﬁnﬁh&htl&lfyh&cgﬁlgwfe%qgfero til)%a.fsi'nzliceuE;" cal},?/t acceptable

artisan. I'n addition anmount o |nag ng a

carh@r ﬁﬁ HeMohlfyrOeeled. g’?ﬁé %ﬁ(‘fﬁt@&% chmlnlrllsvt%r%'czlt Qne griin

e determned one

corﬁﬂi@laﬁ@@ w‘i’tﬁpa% s OShd &ﬁerg;ggﬁg %Hého S St l?lﬂang gQB}Pé’EE?’ Wehiglh may be

phenotype i's present

A SO SERE RES AR S ot S G

The ski |
hmgtgéf ‘?A shﬁ%g gﬂ%ﬁnﬁp ?Géttélc;% AR m%yeg; Idsg}léae}lnetty ];P erlqueous carriers may

et edtlng
etectably sufficient anount.

be %ﬁgl%&é%né hicly ac}m %&af Hat IHBHQ‘? Jag,eg)lyqnge,rﬂ;tthq: like-t 'gaeqeéolutlons are
ster?ln %Pg %rgrtulrrgrqﬁ ?rlr;?at {Ean&cu @Trcr:xg{]terlsgﬁle# Solg%gquscrg)p(l? gpq:g%mﬂngxlad 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
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 to the
patient. Some examples of materials which can serve as pharmaceutically acceptable

carriers include: sugars, such as lactose, glucose and sucrose; starches, such as corn starch
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sonol um nence i magi ng or photoacoustic i magi ng
(ultrasound). The skilled artisan wll appreciate that
woheo7pae3s cul ar | abel domain of the imgi ng CORPOWISAB®GE/047445
of the invention should be conpatible with the
particul ar imagi ng nodality being used.In a preferred
enbodi nent, the nethods of detection utilize anti-M
anti bodi es or fragnents thereof and appropriate |abels
that are capabl e of being detected by MR . For
andyatmid stardhh eclarbschanl gs derivdtivagmaoh as sdditieaitoxgnteiton cellulose,
can conprise a |label domain that is aMR contrast
etlad eallylostiat @gluldse acesanpbwdered daghR@e tnhalt; Feladibh; talc; excipients,
chel ate or chel ates or any of those described herein.
sudigs ¢JEaE bl gePdRNuppaditory WAXEL WIE] §RhaAs Eél&ﬁu@ BHCEdtERseed oil,
| abel domain for imaging or detecting by a nuclear

saf TR B8, SRERkIJIY oli®dI6H, @ oR ARl sbPEaR il 81yRBIs, such as propylene
t onography (PET) or single photon” em ssion conputer

-3 aqradi | r
SRR LORFETL i i ARRHShA O BT e, s

as gﬁ;l olegte]a%'etﬂ};liu‘td at%,?%%i/f’ bl?ffé'r% f’g%@‘oé?%h]ﬁ negizﬁjla%droxide and

c, | /77nmbn, 94nlc, ™m a e radionuc
ar.ed - sUi | e chel ator.. or ndtiple . .
B REUAL Hlettte R ARG o dborpl stipishidtsSotution
E d . Conditions under which a
ctrigt Aeopdi-Bibsorie WS abfblions” 38 slnedign 40 oo Bighible Jpbstances
ampl.e., by Gansow.et al., U 'S Pat. Nos. 4,831,175,
emi’?%’%‘g,lﬂaga%%%eﬂflﬁf? fmdéléch of which are
i nc rated herein by reference. 99nilc .
(TedkRUPE gas yongmylSifiets and IBEiFant. $uch vy sqdiym daury! sulfate and
r adi.oi sot ope for ’henggeutic and di agnostic . .
MAABTIOATBHE,, 25a%eH 8 $QOHRMBEANS: §eI5355iASEBIS QYN FEF M HS Weetening,
nmedi ci ne departments, is inexpensive,,gives m ni mal )
flayoringeid ptimImB ascRissRISseraHY eh 484 PRGN d#iE Fanalsp Ragrasgnt in the
roperties, The patient sanple may be contacted with
an foPRagifiogs of e iInKAi: on, and t he patient sanple
may then be assayed for the presence of an antibody-MN
conpi*eplesof phagpaqsudcalboacsepteble antioxidanty imalydes orpterisolible
a detectable |abel, such as a fluorescent,
antorddits Grelpacascerueritidneysteiremydroglonde, gadiuncbisalfat, sodium

such as horseradi sh peroxi dase,
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
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
fluid volumes, viscosities, etc., according to the particular mode of administration
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al kal i ne phosphatase, or luciferase. Optionally, the
anti body may be bound to a solid support, which may
weacowrmedat e aut omati on of the assay. Suitabl ePeoiUS2006/047445
supports include, but are not limted to, glass or
plastic slides, tissue culture plates, mcrotiter
wel | s, tubes, silicon chips, orparticles such as beads
(including, but not limted to, |atex, polystyrene, or
e?Iass beads). Any nethod known in the art may be used
tegk I desitedemane thao dpe typetdfantbbdylmsy edntlipdédinl agtiangaceutical
use of coval ent and non-coval ent |inkages, passive
coatEwition (6., apranpikbdy with differthnig,; fmi MN eisdat).ached to
the anti body and the solid support. Binding of MN and
t he Bind cdaapysitizns ey BE adiipidisie to h patent a¥& RS 6t in combination with
suitable for containing the reactants. Exanples of

otBetCiEeMS S&RIES of AEINGIRs MIE Adlifidefo BBk ALETe insRStiedts! NESe
and m crocentrifuge tubes. Pharmaceutical Conpositions

prARdadeaiaA’DmPMRitRmk i dofmif SR GbILFChrRE&I R Xc&%table carriers

provided in a pharnaceutical conposition conprising a

col?rﬂﬁfsﬂ%céééﬁﬂl&ﬁ% lad Qﬁﬁﬁgﬁé’sbth% f8iitdeE E)roc-gps.q%geof the active compounds

phar maceutical I'y acceptable carrie

mf@)oﬁ}epa\fﬁ@&ﬁ%ﬁch L onaé\}h&gﬁ) x?@ﬂlg}t) %%%L %’Eﬁrc%gn os1t10ns of

al’one or 1 n conbi one O

thég% @élf E’Ielalﬁlﬁa{ﬁ%teg er)? #‘gﬂ ‘%,‘\%%ro‘#ﬁg‘t‘ %Imcluding, but not limited to,
orégﬁ{txq@g&g{l H?n rarrg: as'rctql mtrarl%ré l“Ir?zal,l N gaglgh'ﬂﬁ%t 11&;1- h&C;ﬁ m?l’avcntncular

ere

t ueous. carriers i ncl ,
ush i srlfn%ﬁ*%%e@ue ﬁ‘sﬁ’%rﬁgnea&m%?wal Bhrepiiesh st FHBghgusl. o
§qlut|ons are sterile and generally free of
COarTret ate matter. These sol utions may be sterilized
by nventi onal , |1 -known steriljzation technjques
2 o Rt of Thecngiiom 4 danal prpagapisc uable
armaceutically acceptable carrier” is art
mFEJ@G@fﬁPfé%S S REQteie POl RSREAGFRIGIPLiES Jugh 2 alhwmip) kemocyanin,
mat eri al, caonposition or vehicle, suitable for
th)éfaﬁ]loh?lé‘l‘ and Agri vasise thearof opartipilarly bewme sprapealbuan (BSA) and
manmal s. The carriers include liquid or solid filler,
ke}ﬂ‘?qlﬁ bppet bsmppyasin (KH).wehisaethags e sethoAydnatpsnpelgmers, and solid

i nvol ved in
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
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
test results, etc. In embodiments where an adjuvant is used, it is advantageous that the
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carrying or transporting the subject agent from one
organ, or portion of the body, to another organ, or
weani7ioaes3sf t he body. Each carrier nust be "aceeptakioe/d47445
in the sense of being conpatible with the other
ingredients of the formulation and not injurious to
the patient. Sone exanples of materials which can
serve as pharmaceutically acceptable carriers include:
sugars, such as lactose, glucose and sucrose;
adigvant prognotes ibp fernationrof pretecthrmhtibotias.cush as phutective IgG
cellulose, and its derivatives, such as sodi um
angihpdioxy vy layitable hdjub ag dnowmhy lone ef bidimse skittinake hitliOshtemplated
acetate; powdered tragacanth; malt; gelatin; talc;
byghe ppisemtisyemion ndare eadily hddptad toahib iSRS tS¥itble adjuvants for

waxes; oils, such as peanut oil, cottonseed oil
uss af dcoiveringiahimA1esanchide, biitlard/ foiQithite R, Blu%ihuﬁ‘lr]ﬂ/droxide,
soybean oil; glycols, such as propyl ene glycol;

alyniny@l Bydrexiab, sapoih a8 its hurified Qbﬁﬁbneﬂ%f I&g{:orﬁ Bte Frgund's

pol yet hyl ene gl ycol; esters, such as eate an

ad vl (AFRAY AdSncAERke IEELRY gcﬁgvaﬂxg RIS, ﬁeﬁ%&ngﬁgﬁtﬁihgs been shown

magnesi um hydr oxi de and al um num hydroxi
B R e S R S
R T
ad@%é bhd 6L Y elfé%QBﬂe‘%é‘{‘%&ern?agfyj Qg@ﬁg,@?»ﬁf \gg'er'gg%%'?%djuvams will

ul fate an nes| um st ear a

be ?Fag&taﬁle fof L?egl%%u?i?%nﬁ,it 2}811161 tgé)tga:;f‘{j Q\%ﬂﬁ&%@%ﬁéﬁﬁt&%ﬁ%&%ﬁon that should

voring and pe
Loxi {. an al so be present .in e anti bod
be S AE0L fed Bt BRa08 APERED Ridhaf B€ campound to a human.
pha%nacefﬁicalL fcce t abl e anti oxi dants i ncl ude:
wat er 8o B?Sesué#’ IRt BYRperalsyibRutzReos cistigvenaysi wtramuscular, and
stei.ne hydrochl ori de, sodium bisulfate, sodi um
the ke AN Biasmacesicei facrie s 4 tashmigues 1pr fasmulation and
dojI.-salubIe antioxidants, such as ascorbyl palmtate,
admisiyaloR gy be eparRd B aaY obilg) methods wal kgown in the art (see, e.g.,

hydroxytol uene (BHT), lecithin, propyl gallate,
RC‘H?/";%%B %/ %‘afb’ﬂﬁé%w,al ariangesseMark E}Jblgﬂnnm@paﬁaem1 Ba.i 2Q)" edition,

(ﬁgfntsh such as citric acid, ethylenediam ne
2000¢+ {-igrid dpsagg Eorany fioppml adewinipiratisin ofithe cempourdsiaf the invention

. phosghoric aci d, and )
include pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions,

syrups and elixirs. In addition to the active ingredient, the liquid dosage forms may
contain inert diluent commonly used in the art, such as, for example, water or other
solvents, solubilizing agents and emulsifiers, such as ethyl 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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the like. The conpositions may contain
phar maceutical ly acceptabl e auxiliary substances as
woeoriredst o appr oxi mat e physi ol ogi cal condi ti 8as/USRDE/047445
as pH adjusting and buffering agents, and the I|ike.
The concentration of the antibody of the invention in
such pharmaceutical fornulation nay vary w dely, and
may be selected primarily based on fluid vol unes,
viscosities, etc., according to the particular node of
admi Hesphrages oparenteeal @gminitratinn" apd "adnoindsterted pacmeerayeas used
of anti body may be included in a pharmaceuti cal
hegcdnpsgns medey ef aministration otedthanienterali dntieopich! adnfinistdiibn,
bi ndi ng). The conpositions may be administered to a
uspalty ninjeitionsandoincludes; ovithionatimitativa, tiktratdnets, dgeahescular,
drugs or hornones. In addition to the active
intrargesidl, éntahecah éseadapanam aritorisiall, i6QARESIE, iQRSIHRN],
contain suitable pharmaceutically acceptable carriers
intcapeyitaneal) g anstiché @ MuboaRfeisx sdbicatib@ar, iMdlarfidtad, sdbfsular,
processi ng of the active conpounds into preparations

subvdthctiof B ¥nthR plSEh PHRRIBARN &Ronkmd ThRLFRCc et i cal
conpositions of the invention may be adm nistered by

any Thidefrmeatiod ld)tf%_sthérﬁﬁédiﬂ;iaﬁ? eﬁf@&}verlﬂatse hd WL %ﬁfh‘ir? the capability

oral, intravenous, intranmuscular, Intra-arteria

of ihvké MRS AEYart. | DKL %gi@éliy ALY GBS ie?#US % the amount of an

transdermal , subcutaneous, i'ntraperitoneal,

antiﬁHd&Qﬁﬁ?ﬁéy bPanb %ﬁ%ktivell? Qtite%laéll diséal“slg ll(ég% lél%‘i?&f)?‘%o&irl}"gﬁ%%@%"ith the

neans. e COﬁpOSItIOhS ) e !nven
e SEDLN L O0 TS B e,
A S o I T A,
(e. %!a {ggsghvgﬁﬁ g?we@g’épgggsé ﬁgﬁgg’s) a | %@1%% %hgﬁ%gy alsp hgused to determine
e BB B B o B SR may
thef B Osc] RGO Eseruicles Gnd Koutes for sdmimistzation in, umans.
Therapeutic efficacy and toxicity (e.g., EDsg - the dose therapeutically effective in
50% of the population and LDs - 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/EDso. The data obtained from animal studies may used in
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 EDsp with little or no
toxicity. The dosage varies within this range depending upon the dosage form employed,
sensitivity of the patient, and the route of administration.
The exact dosage may be determined by the practitioner, in light of factors related

to the patient who requires treatment. Dosage and administration may be adjusted to
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the invention, the conpositions of the invention can
be adm nistered with or without an adjuvant.
wadm7ret3gat i on can be carried out in the abseRC®USooan47445
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 nedical doctor
specializing in cancer, will appreciate and understand
hgi\fly to_ascertain whether an adjuvant should or shoul d
Priypice sRtfigicad leysls ofdhe artihaddantio nponainitbe dediedaiffect. SFatyrs that may -
of a subject, fam |y data, toxicity data,
bepkeayigin acepurtdaciuds the ssyeritysof tiet disedsa sendyedharahhalth of the subject,
where an adjuvant is used, it is advantageous that
ageHweighi wach gepten b thessubjret, fdbetnmi and GfeqPémdyasttddyEnistration, dru g
anti bodi es, such as protective 1gG antibodi es. Any
combinatioh®) aejeticandenkinioites | QbR rHce REGOAIE 6 tBkiabl, 1 N
the art is contenplated by the present inventionh and
ar e RodyticleptideagicedidgOartibb8iecs BY #1alih Péhtion4hiPBL Eonstrycted and
adj uvants for use in vaccinating animls can | nel ura‘e,
intbaduced e @tcell efthéres ifo oW MR MK ; iques. includi
al um num hydr oxi de, saponinn- and-1ts purfag?gaﬁd?gﬁ%%%%eﬁtmcmd'ng’
buQudttlinfitedaMRh @& AL SH PGt aHE n S
i nconpl ete’ Fr eund’ sl%ggj uvant %?%QPN&%"P%H’%%SF%P@ with naked
or RaphASRd HleMR JRdPE _6biapdd Loheof | 9&2
ant |pbody agai nst st agﬁsy(?’g%:g%ggl%dc‘!égﬁlhﬁg3??13%’6"1&?1‘5‘?11@‘@55,
tradprli&iPof BNGHLbARY SO pddo el e
appr eci at ed by tﬂe ZBIE?)F’F%ES IJP%) ﬁastﬂgfo‘%aﬁél PAnt s
ele&@ébd?&‘d}i?“ er f.f veterina pplication, )
wher eas Ot geelgéjd} u%gdn 3 A\?\% 19° ¢ 1%1%1)[3%4@@ ediategytrapsfection.
in ,..and that adjuvant toxicities are a
congl ger 5t 7o 4 '%%ﬁag%%ﬁﬂ ofiy gt iByhe Fange ef pbeu 5 pg to about 500

/Ee:?gon,%réi or to adm nistration of the conpound to a
He/k Rh R85 PRAY Meigins Ferpdmisissration of polymueleatides encoding the

subcut aneous, intravenous, intranuscular, and the

antibpgies. effectizg Freviph dosageete inahe eages beEBoutaN0 rigd6RBHEUSH 1ig of
for formulation and adm ni stration may be prepared by

DN#ny of the nmethods well known in the art (see, e.g.,
15 Renmington's Pharmaceutical Sciences, Mack
PubThestnbde oCadminfaeition. of Batibodd 0t dhtAtlingl Harm Ql)c%l compositions
Li quid dosage fornms for oral adm nistration of the

of tioopgesti thsveditioh Mayi B/A1Y du@AbleR6hd HehiBR BEITRE S £AbbYy to the host.

accept abl e enul si ons, m croenul sions, solutions,
As SuSpeIse, PhSrmaceutical compositions of the invention may be useful for parenteral
administration (e.g., subcutaneous, intramuscular, intravenous, or intranasal
administration).

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.

EXAMPLES
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syrups and elixirs. In addition to the active
ingredient, the liquid dosage forns nay contain inert
wdizbaraniesssormonl y used in the art, such as, foPCT/US2006/047445
exanpl e, water or other 0 solvents, solubilizing
agents and emul sifiers, such as ethyl alcohol,
i sopropyl al cohol, ethyl carbonate, ethyl acetate,
benzyl al cohol, benzyl benzoate, propylene glycol,
1, 3- butylene glycol, oils (in particular, cottonseed,
gr oubensitucturos, npategial sy comfiog#ions askionethods dessdbed nérkim)are intended
gl ycerol, tetrahydrofuryl al cohol, polyethylene
to Y ygobsentativefeatmplea oif thesia exitiorg hind trvbil it Eerundafsood that the scope of
m xtures thereof.The phrases "parenteral
thathvenidicd fsatot tinditedny thaeedpei oFiikd SthnAEE NTIRYs8lsk¥iedas the art will
used herein nmeans nodes of adm nistration other than

re@gheseaharane 1ﬂ\ﬁéﬁtl6ﬂba§dﬁ1ﬁﬂb&k’é&t&&ﬂvar%'dﬂs bY th¥disclosed structures,
injection, and includes, without [imtation,

mdtEiA1Q\RnPRitidn? taﬁ@ﬂié%l’fd&s 8dnd dudh VaRhG G efi‘!a regarded as within the ambit

intrathecal, intracapsular, intraorbita
ofuﬁhgagﬁﬂg;ac i ntradermal , intraperitoneal,
transtracheal, subcutaneous subcuti cul ar,

|ntraart|cular subcapsular subarachnoi d, intraspina
ample et of Hy mbingtgnig lljialnhbra'méHuCAL Gold)

detern1nat|on of a therapeutically effective dose is

vel IgwtANPEGNS i aRp in’ﬂﬂgd &Brflﬂag fort lﬁd(#/ﬁg@ {é}hh{ﬁﬁéy (Human

art. A therapeutically e fectlve ose re

CofBRMMbri Qf ﬁ‘t‘i‘b tﬂ(lgpaggy 1{4'3%% Ce ?AQ? l\%gﬁ%aﬁgd/?Lafng%%Idem}gny) The

treat a sea canpare
L 88 Al A7l S BSARE e P sy o
dlv%;sféﬁ%& bﬁ{ pe%ﬁ)ens a‘Yl EtlJne dlessltay:tm%n&d o§y féllngg S‘X]&Ctlﬁlil at F{?glh-ﬁgfémty
N o R e istieq gty Cermany).
Cy R ni BB oy Tt dets AP FaUCRU 4y HRY AT SURRDPRRe-senotype
ket 14 R s ale v i e areref FareHiutsntish with high
the populatlon and LD50 - the dose lethal to 50% of

Hgmpopulatlon) of an anti body may be deterni ned by
standard pharmaceuti cal procedures in cell cultures or

exPThé pRAcAdisplay vector pMORPH®23 is a phagemid vector allowing monovalent

@X

2

CysDiSplayTM of Fab fragments. It encodes the full length glllp, the Fd chain (Vy-Cyl),
and the light chain (V.-CL), all of which are equipped with different secretory signal
sequences which directs the corresponding protein chain to the periplasm of E. coli. Both
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-gIIIp

and Fab expression is achieved by the addition of IPTG (isopropyl-B-D-thio-galacto-
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animals. The dose ratio of toxic to therapeutic
effects is the therapeutic index, and it may be

wexm7asess as the ratio, LD5o/ EDg0. The data oBC@iUSE@®6/047445
fromani mal studies may used in fornulating a range of
dosage for human use. The dosage contained in such
conpositions nmay be within a range of circul ating
concentrations that include the EDSO with Iittle or no
toxicity. The dosage varies within this range

Pydapsistt) .nFhe poricheddaqgairewéersnb-eimiedyfenn pdEARPH 2B ty the Fab
of the patient, and the route of adm nistration. The

exprasibndestag eMORPHEx 9 etiap thaestriayioh kazphacXbil idaicoRIN By this
light of factors related to the patient who requires

stdp, @RtdyBRine dXeiSthg tinRdHMBPald 8 el L eimiiay oP@edd dilelere removed
toprovide sufficient |levels of the antibody or to

andBh g HIpisteRise@SThe Sk tbéstsit veckAIMORPH™D_FRY 1% plRA&R two C-

into account include the severity of the disease
tePhifhiQagOLPEAT alEEX MR (Bhs fBRiRIHY RGdotiof38d PRGN Gon &fle Fab
gender of the subject, diet, tinme and frequency 6?
pré@ifshi stration, drug conbination(s), reaction
sensitivities, and tol erance/ response to therapy.
PHRLYRYS | codi i bodi es of the invention
r?gy E}‘e éé%ﬁé%’?f@?t%%a%ﬂ%&%ﬁtﬁ(%duced into a cell either
THe’H u%ﬂ &Lgﬁ%h%?nag%réﬁioéeqﬁtvggrlela%rb‘fgietdelg B)Qlf‘qun(%gdia

I ncl uding, ;
f i.n- pol i,on- [ d t f
suppiZge & o1l P4 R ehbamah e o gt Y ebiiont PBpEhelesrhase
N - nedi at ed [ ul fusion, int [ 1 ul
e ORI o -1 LGl et &7 adea 20k Biau S, POl ere

fusion, viral infection, electroporation, "gene gun,"
congentrpiedby csatrifygationm Hhrorisisa tverepmiplified by ingubptien phihe infected
Ef fective in vivo dosages of an antibody are in the
TGlagede abP2sbovamBhiin 261 Yvmgia G&o0ainingdt 1o¢/np ahlczanphodol, 50
wei ght. For adm nistration of polynucl eoti des encodi ng
ugtrhikamntriybingaed 0. 25 IBCIATE. The ph¥@ dR&AGRE sapé&mhant WEs used for
range of about 100 ng to about 500 ng of DNA. The node

theqthagelpariiigd.r at i on of anti body- cont ai ni ng
phar maceuti cal conpositions of the present invention

Exanyﬂ@g;gmndqghgaghﬁnﬁ@yte whi ch delivers the anti body
to the host.

Solid phase panning was carried out by coating MaxiSorp™ plates (Nalgene Nunc

International, Rochester, NY) or Dynabeads™ (Invitrogen, Carlsbad, CA) with human
MN protein in PBS (1 pg/well or 1 pg/1 mg of beads). The MN protein represents the
entire extra-cellular domain of the protein with a C-terminal histag for purification. The
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
HuCAL GOLD phage library containing 1x10'> HuCAL GOLD Fab phage. Bound phage

were washed and then eluted with 20 mM DTT in 10 mM Tris buffer at pH 8.0. Three
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As an exanpl e, pharnaceutical conpositions of the
invention may be useful for parenteral admnistration
wo0eo/o708s8bcut aneous, intramnuscul ar, i ntravenoBET/US2006/047445
i ntranasal adm nistration). Al patents and patent
applications cited in this disclosure are expressly
i ncorporated herein by reference. The above disclosure
general |y descri bes the present invention. A nore
compl et e under st andi ng can be obtained by reference to
roppgs 9t Rangifie vere perPrmed eithphags amphifictioareenguavd Hetveen each
for purposes of illustration only and are not intended
roypyl ps dgseribgcbabayiep Vash sttiegeanay e iinmeasEXAbPLdES Baeh round of panning
structures, materials, conpositions, and nethods
to deerersewaspreifi hinding. i nt ended to be representative
exanpl es of the invention, and it w Il be understood
le ingiof bélected bt fr8¥mehitsToF ekpFistitfl iR¥. OB
scope of the exanples. Those skilled in"the art w
r ec Othei sekectedaiabl eerd BM0ABA R mesp@@@%@!&%ﬁ’ay\?éc%r to the
mat erial s,

vari ations on the di sclosed structures,

PMORPHE K9 | Rubs FBIek pids [0t £iGie ih@x%%?iog?? soluble Fab for

regarded as within the anmbit of the i'hvention anp

ELISAGerehingC ThefDNAMBR &R R HY ORI p%:%ryw sHAﬁlgAéslfed with
Gol d) HUCAL(r) GOLD is an antibody |1 brary based on

. [ ' ntj bod
N e g SR
PRI HRE VROBRN BhrifoRIH. WS rfambt el 1A VoG bpbirea

' i j haol f t he,
PMOLS88 ORS00 B LEELRENERN L0kl Mgy e vectr
cor&ﬂﬁfn%qg ¥a ?%n;\(\zgsﬁat'ra%%%eg\%%ig ?c%%ﬁ%é@%r gr;g{] ﬁ}l F- cells by

sDi"spl ay

i gy SR 0 e T e R

' [ 1 th Qi ffinities.
ug/%ﬁtch o?grhSl?en\f\éotl ang lg/gj gl%cose o/n at 37°C. Colonies were picked and placed in

culture media containing 34 ug/ml chloramphenicol and 1% glucose. Glycerol was added
to 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

Maxisorp 96-well ELISA plates were coated with 100 pl/well of a solution of
purified human MN protein at a concentration of 5 ug/ml in PBS. Fabs were expressed
using E.coli transformants grown in 2xTY media containing 34 |g/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 wl

lysate was incubated within the well of an MN-precoated and milk-blocked Maxisorp
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The phage di splay vector pMORPH(r)23 is a phagem d
vector allow ng nonoval ent CysDi splay(tn) of Fab
wébnregreet3s. It encodes the full |ength gul p, tReTAES2006/047445
chain (VHCH), and the light chain (VL-C L), all of
whi ch are equi pped with different secretory signa
sequences which directs the correspondi ng protein
chain to the periplasmof E. coli. Both onpA and phoA
signal sequences are utilized to transport the heavy
platgdon 2 hpurs @hedons temaperstorep dflatps asmg thah evash¢chia TSR ane Tween
assenbl e via non-coval ent interactions occurs. This
cogtagiphgy Bt mmovamongecHic bindingi Boand #abs were detected with goat anti-
pronot or/ operator region. The | ag gene product for
humepr(Eals) pmtivode xphjegsated o alkabnpphdspHadade (Fi@c&ECheRlidal, Rockford,
host strain TA . Induction of Cys-glllp and Fab :
ILpXPhestsaatel SucRHusqROhIBidgh6sta IAldnRUaOC A RES used as directed in
(i sopropyl - b-D-t hi o-gal act opyranosi de). Thé enriched
thd-BanPRa6ISerdAisBrusibnsC EROBE ob v 0 WEHREh antierhQsibl Sak3ad at 535 nm.

expression vector rMORPH(r)x9 using the restriction

enz ymﬁélq&hbm ECOR ranP¥rchdtes extrEQed tlﬂaﬁs tﬁlﬁgé@d&g%cg? % gnal to

the linker-H s6 part at the Gtermnus o

i e i i ssion . .
RSB D QU ARG DTy s

ovér $T-4FaA0N e find BUYS:. T A in-detectiona%l .
puri ficati on o ?%ey%agﬂ% rH%P?‘Iél%%g .pggﬁlélgséz ﬂ]u%nclc%gg S BhtF VHand
VLP%%%S L di Te._WDFbS. agem d_.i n
PR AL 6L oy Al RS DB e s na
' 4-¢ggrﬂ hl or a ni col ..and é?) Ll uc After
resﬁ(lécftg/ee?y. 0 aéleOfi tﬁ?sggfx? Ql(g)\s)ﬁgﬁf?og?_s ugr(l) BX %ﬁ.&%f\r{p )theapurlfled MN
0C f.or go mnutes, . TA cells re concentrated by
P‘°§%‘Ht‘?°.‘?tﬁ% PR MAREALGRReon seftdines HaP-b) Fisatmk it
f the infected TA cells at_ 220C overnjght in 2xTY
anifhodics <xBRYE iRy eIserayi PYHi bR hicFomse ingraficell that had
b kang? cin,_and 0.25 nM | PTG The phage contai nin ‘
e iplieted ith S Raculatifes FsPdiIRshp RusECe R SRmaIE s MNe(Fgure )
Solid.phq§e panniqg_ .
demonstrating that the ELISA interactions were specific for the MN protein and not any
trace contaminants in the protein preparations. In a BIAcore™ 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
were analyzed using surface plasmon resonance technology on a BIAcore 3000 instrument
(BIAcore, Uppsala, Sweden). For the binding of full-length IgGs (1le4, laal, and 3ee9),
goat anti-human IgG Fc was covalently coupled to the CMS5 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 Fc-immobilized surface, aiming for a

300 response unit BIAcore signal. The BIAcore was operated at 25°C and a flow rate of
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Sol i d phase panning was carried out by coating

Maxi Sorp(tm plates (Nal gene Nunc | nternational,
weaaitasess, NY) or Dynabeads(tn) (Invitrogen, eariusbmwdp47445

CA) with human MN protein in PBS ( 1 ng/well or 1 ng/1l

ng of beads). The MN protein represents the entire

extra-cellular domain of the protein with a Cterm na

hi stag for purification. The MN protein was expressed

in a mnmalian cell line HKB-1 1 and purified by
10NiriihAuohingatfeg carphiyinpSPRE/ 090535 Tavedn 118} bioctmtiihily 1@0eM Na-

wel | known to those skilled in the art. Wells

HERES /N7 1591 S0eNVINAY/ A0 BDIT AR8005% PHE&H0M ARePREdld tinding, the
in PBS, washed in PBS followed by a 2 hour incubation

BT T g e e
R SRR B SO R A8

Threerounds o anni r erformed with age )
asShOFEh R bl 86 BPa b afulelr Bachen Bonerbd 16735 minutes,
f lgaf}%%i bed above. Wash stringency was increased between
° PoifsangrimARihe gutiduman lgSRe-irsmepilized surfaterati 109 1/min
_Exanpl e 3: Subcl oning of selected Fab fragments for
withy Kl0d4l5ifdif M phospbbiic a¢id. SehsergrchsFadrs fisledasigankd Langmuir
fromthe pMORPH(r) 23-di splay vector to the
bingingRPkc]) o 2alealatdtdtesgprsensd. CThesiadiog df Fabaed MN 8 similarly
rapi d expression of soluble Fab for ELI SA screening.
det@ireinBiléx gspe deat ah aon-hoindnFRatpIYORREK ih#3bNREd 8hto/MS chip and used to
di gested with EcoRl and Xbal, thus cutting out the
capeiitel the Fiodpeera0 dhd g sédsaBne 5f MM BRYing. - MeuR BIs RIAAKE Wsulting

After subsequent purification, the fragnment was
bindirgedodetahes foh ﬁheﬂﬁﬁcﬂﬂ%(%ﬂ tHRNER58e_dngibofibk ¥l Pfied N Brotein. Each
di gested with EcoRl/ Xbal and purified). The vector

of ©eRhAbAiBIbSIIR MBPedHISIGNE KMPSalldsAAST GRE&dteln 0.15 and 50 nM.
conpetent E.coli TA F- cells by electroporation. 'Fhe

Exhmpsé0 0GdtractioR bf FRATATLY °u%%gguﬁﬂ gk%ﬁgo gﬁ‘ﬁh%ctors ’jor

contar ning 34 ng/ m_chi or arrpnent

trafbient &pre®igh hhéib Expile 58 1:?593@4&?13(:{ in culture
media co | col and 1%

9l UERSS cAdiY 665 0ksidPSe A58 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/Blpl), and the immunoglobulin constant regions
(BlpI/Apal). The leader sequence (EMBL M83133) was equipped with a Kozak sequence
(Kozak, Nucleic Acid Res. 15:8125-8148,1987). The constant regions of human IgG1
(PIR J00228), IgG4 (EMBL K01316), and serum IgA1 (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 desi gn. The

oligonucleotides were spliced by overlap extension-PCR.
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to 20% and these stock starter cultures were stored at
-800C until needed for ELISA. To obtain purified Fabs,
wa.2ewlo7o38 ansf ormant s carrying this vector wer BCOUSINIG/047445
typically in nmultiples of IL shake flask cul tures,
harvested, and purified using N -NTA affinity
chr omat ogr aphy using net hods well known to those
skilled in the art. Exanple 4; ldentification of
M\-Bi ndi ng Fab fragments by ELI SA Maxi sorp 96-wel |
EL| SKght cltagrs expressiatoedctads withd mvdGpleiciondhg sitef ofgpcDNA3.1/Zeo+
sol ution of purified human MN protein at a
(Invimogemt, Catlstend, OA)Svasgeplicé bR diffddent\stiee EXPKk-a6 pebvided
using E.coli transformants grown in 2xTY nedi a
retA8GGH iR Jor3thsdFibh Big a@ﬂe@&émgﬂEE&hVﬁ M RE ACEG Gt/k-dongams

stock cultures. Twelve (12) hours prior to harvest Fa

d d b ddi t
EFORUSTIWA ot Ind RS Cala B alon By BuuAaRS. s sesponding
ate was i ncubated within the well of an
re AR5 s e 6 P W stk e Ay /Hgil V1- domains), and

hours at roomtenperature. Plates were then washed in
HppB@ pah (-Thaia congmtar gionl - TIBSktleadee (BVBINBORR) iak mell as the A-
bi ndi ng. Bound Fabs were detected with goat antihuman
leadpa(ENIB2. 2211690 D dyrciosth wgaippdd withak &alk sequdniees pITa¢ 8@Btant regions
(Pierce Chemi cal, Rockford, DL). The substrate

of ﬂwmﬂmsK(cRﬁﬁhﬁmlagown) afid A RIEAEMBLAV 196845)U6&€ adsembled by
directed in the manufacturers instructions, excitation

ov¥l Sterbih-PORGAUSER R HBv¥as read at 535 nm A large
nunber of E.coli transformants expressed Fabs that

ix hidnpehi @ﬂm %ng&f?l%?ﬁfr%ﬁz Fabd oy tp:a'ir? Chdihls g@t co co:gamed

DNA sequénci ng ~of e VH and VL regfons

e P R o
Mf%ﬁg ) eagﬁﬁg&at g h{o ti’l(l‘fl Ly criﬁl Q{&%esg tr{ \%?Sct?r cr%i» dbdve that had

resp e trve
N e O%Ewansﬁwg:é@%ggﬁ e
pwdergﬁ%%b Ao SRS BRI AR B e n
e ke nezct%&«feﬁg%m%g&%agﬁaﬁw%a%%%% R
lambda light chain sequence contained within pPMORPHx9_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, NJ) were seeded with 0.25 x10° 293F cells/ml (Invitrogen) in 9.3
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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denonstrating that the ELI SA interactions were

specific for the MN protein and not any trace
woami7amIants in the protein preparations. |n BCT/US2006/047445

Bl Acore(tm assay, antibodies of the present invention

specifically bind to human MNwith a 1Qin the range

froml nM(l x 10 9 M to about 50 nM (5.0 x 10 8 nM

(Figure 5). Exanple 5: ldentification of M\ binding

Fabs and 1gGs The binding interactions between M
copconteited by thnghaiad filombbtiagien afljusteidso iphl/26tand nhemesubdjected to standard

anal yzed using surface plasnon resonance technol ogy on
prateBl Acalens0b®dmasgmpine A méBhAa®@armbiipBadech, AEALMay, NI).

For the binding of full-length 1gG (le4, laal, and
Exganrple 7:00all AalHesiohUd®ay! gG Fc was coval ently coupl ed

to the CVb biosensor chip at high density using a

st aneigyd5eNLN @ U/ ' :
e R e s
| s &c- 4 1.l zed surface
nobiiiahd 46 HelHites SERBh 80 . TAERALGYE S Both g the wetss
. ore operated at 0 d.ag flow. rate of )
ringe SR AR ER g Tt e e AR g 1oisr s 0GuE Sl oBes in
r_containing 10 Na- HEPES, pH 7.5/ 150vM NaCl / 3nmM .
RIS Betias, The siells overahea treptegavith bOP b lg4 antidVN aptibody in 1%
rate was then increased to 25 ml/mn and vari ous
B3 it BBy eanitioh $2Gfin (% BRAIipPBS e Ife BSAmyBBSf Afferntdshimg with
1 nM were flowed over the surface for 10 m nutes such
PHR$: 5000 MaTasedlsi(MN-b nelp) asee edddddobliee weHs tnd et plate incubated
Di ssoci ation then proceeded for 35 minutes, followed
ovpspighd g Bt h Q.. tTiee abili fy-dfane MNgAAt o dissn® bidck 28Rksion of
surface at 100 mM/mn with 100 m of 10 nmM phosphoric
Mailti ckllsSe MiNrgasadsweliy wad dsbéssel afiémgashing With@ESTUAA example of this
bi ndi ng nodel to calculate rate constants. The bi ndi ng

expérithedtds s WwWiNiVIBigu el 6rivhadel 10046 6 dHNRIN aXGERly 1A3hhiBhs cell
anti - human-Fab 1gG was i mmobilized onto the ¢hip and

adhisash, WhefRBLBAROILIBE §1aRS bRfftNehiQe DS lgét.s essment of MN
bi ndi ng. Figure 5 shows the resulting binding

Exafibi 80 iSublcBiaredfs RendiAd g%:.t{@wl_%%ﬂv AhbPatLESte
O purifre P ;

g/gl %ZI\S/I{H-MN E%J@esv\@él%%%n}u%%d 1§ E?:%P'mﬁg EQPBE rﬁl&écluﬁesaunsgng 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.
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
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
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Exanpl e 6: Construction of HuCAL i nmunogl obul in
expression vectors for transient expression antibody
wexm7asei3®n in 293 F cells Heavy chai n expr essPOmWUS2006/047445
vector. The nmultiple cloning site of pcDNA3. 1+
(I'nvitrogen, Carlsbad, CA) was renoved (Nnhel/Apal),
and a site conpatible with the restriction sites used
for HUCAL was inserted for the ligation of the |eader
uences (Nhel /EcoRl), VH domains (EcoRI/Blpl), and
m?%g dpivRIeE YbelertEonis Ralinen2-3 Hies psr W&l‘palﬂd’i@lmgr weélglets (mg) were
Ieader se uence (EMBL MB3133) was eqU|pped wth a
g@ﬁé’ée facewdiof Mengtte(mmpai widReénm)?]/2. All data, including
15 8125 8148 1987). The constant regions of human |1gG
dajlpioRsgygaias) obtlag@ tifrBvBhouk @3y se @fittle sy Wwdrg AbcrmRed. Tumor
J00220) were dissected into overl apping
growthgiohihiti@o(TGR svasichlvul aaspishis TAC x FO0) Whe /0T RaERS tumor weights from
Silent nmutations were introduced to renove restriction
a teiategisgroop,-andratfidal eirdbr weighe fidiMe Aol Brouph Figure 7 shows that
ol i gonucl eoti des were spliced by overlap

theembaodbfd]-IEGR 1el G¥Hen @oa juBaRYRG ﬁ d?@x&f% dugé'lfsa 51gmf1cant anti-
multiple cloning site of pcDNA3 | Zeo+ I |tro

turhar ¢fsdends 3(&‘% Snh e RAREaRY whiRa g'tl{ef 1?1{0%% {e'ﬁea%]ubogf had no

k-site pro restriction sites I NS€

effbctl e@Res d4NABOESRRY Ihat 'fl’}éqﬁla-z ﬁ&ﬁ}/c l}{hltg %ﬁhpgodles directed against

(EcoRV/ Bsi W ,) and the k-c const
t
M ?‘“%‘gﬁ%% c Jé%%%@%?ffﬂ% SERE CSEV? 'HpZF (V-

egi on). The

Iﬂﬁk__ﬁl “ edill’; }g 85583 ( EMBL
L27 d th K Th
R A SRl
sk N R R
L GO R e Tt
dov9 gb FH ﬁgi‘sed by cuttlnggvmth M el / Bl pl

! grgﬂé glgpec\ﬁlé]p f,peé')@bq MbH% &8 and resuspended

descr ed. aho had
in i6&251d's aimning u¥f%r(Ca Mg" ~free PBS, 2% BSA, and 0.05% sodium azide) at 6 x

10° cells/ml. Primary antibody, human anti-MN IgG1, or control human IgG1 antibody at
25 ng/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
pellet was resuspended in 100 pl ice cold staining buffer 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 celis were resuspended in 1

mL flow buffer. FACS analysis of the resuspended cells was performed on a Beckman
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been cut with EcoRI/Bl pl. Fab kappa |ight chain
sequence contai ned within r MORPHX9 _Fab_FH was exci sed
wei2047/08eBRV/ Bsi W and |igated into the Kappa | PQitus2006/047445
chai n expression vector described above that had al so
been cut with EcoRV/Bsi W. Fab | anbda Iight chain
sequence contai ned wi thin pMORPHx9_Fab_FH was exci sed
with EcoRV/ Hpal and ligated into the |anbda expression
vect or described above. Large scal e transient
FAKD IGadibeoimsmiment] |Figua Gtshog @sat PCRB Inag ha@lahGrosddtecancer cells
Bi ot ech LLC, Sonerset, NJ) were seeded with 0.25 x| G6
expeBfedc®IN sd adsayeddrbyi EA@SeWheﬂeﬁs PLD-IL cEneestndte 293
expression nedium (lnvitrogen). Cells were grown to a

Exanplety: oAnfibédyLa6pétidenbdelt hﬂaﬂﬁt@&kﬁﬂ)t@&icﬁﬂﬁsﬂigkm assays)
of 5 ng each of the |i1ght chaln expression Vector an
heavAnhiahbr ££i¥it9 D LA MRCLESs #CRinBG; atddthyf KD 808y, M-
antibody in 350 m Optinmem (Invi'trogen) cortaining

expR3$ifs a3 head els iddmﬂntmgﬂ)ress % e s EQIROLRLLABA with

or 96 hours at 370C, cell culture supernatant was

25b§1r|gy Sk BB eshdy, o/ N bf bOMPIAL/ LA ke 51|1t=l i?]]\l(_}%Gflr pLcond rol human IgGl1

ed, concent rat ed tangentia

anﬁgﬁlgk%u? %ﬁ@o@Hlerﬁ% %ﬂgeﬂe 3 et e%e cgllss %;h r}gec[or target ratios of

prote romat ogr aphy

%, 855 P Rl %ﬁas%saéfw é’ﬁffA?m?fﬁfﬂ Pragin
96- we
ol B AP AR B g

wells rin with PB l.s were bl ocked

s S AT, 5 oSS AR ppancon

t ted with 100 led4 anti -
]ev\gﬁ?% ‘3’8’8)}5 fr 1% ésk’%ﬁfﬁsé% g’éﬁprle)? lgand i 11@6%5??@%“ ratios,
PBS. 0 ;amn PBS. After washing with PBS, 5000

res%‘ﬁ‘tYe %| 'Q“f Dk Af epnoddNeexpierstnet LDigelipatasdn #ed0 A% range
ate_ i ncubated overnight at 37C at 5% CO2. The

WhSB |"F<i“P§teSfW1§thie 2R-MA ansibariss. Hewsven kysgnBRCohmer2 cells when

. MaTu cells to MN-coated wells was assessed after

incigatpd Methiihe fupes aniMBhdafis wasoignificantydpghentba theontrols. Lysis

shown in Figure 6 where 100 ng of anti-M anti body |e4
of 40Q,130pand 6@%| was observed when using 250 ng/mL., 1000 ng/mL, and 2000 ng/mL at

50:1 target:effector ratios. Similarly, 30, 33, and 38% lysis was observed at 25:1 ratios,
and ﬁnélly, 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.
Example 11. Immunoconjugate
Preparation

A human 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,
102:1458-1465) (Figure 9).
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adhesi on, whereas control 1gG or the buffer vehicle
does not. Exanple 8: Subcutaneous Xenograft Cancer
wohadElo7ed38 h | mmunocon jugate Anti-MN anti bodi e BCWEIS2006/047445
conjugated to cytotoxic snmall nol ecul es using
protocols that are known in the art (e.g., Liu, et
al., Proc. Natl. Acad. Sci. 93:8618-8623, 1996.).
Human nmanmmary xenograft, MaTu cells were nmintai ned as
I ﬁghereni,cultures,Ln RPM suppl enented with 10% FBS.
"NCPOish¥iRPRd SelsctYibiveeks of age) were i nocul at ed
subcut aneously in the right flank with 5 x 106 cells
i n 0The antibefy pogianeafiIegBIMNOYE HBSS) wib atentifiodbg in vitro “panning”
reached an average size of -180 ng (6 days), treatnent
of gepyrified extraesdlulavisivowdio nfhumart Mo dpaiasttha MgpheSlyd ghage library
cytotoxic small nol ecules were adm ni stered i.v. once

coppessd $fol('* Hamsn el Bxgineats (Ralskoge g ank{FeAWikdng FORLoNS bf

mce were treated with PBS or an unconj ugated

antibortied)o Tdle aative Baiskywerdeuttier@xaminta fop feid ci&jﬁ) selectively bind
health status of each ani mal were conducted. Each

ang xpéergoiimtAlaligadsu e il oo NN bsiHiveeA8d ThE Sed R\t
vol une was 0.1 ni/10 g body meigﬁ?# TheelengtE Sl Ktive Fabs

were theh cohveaa@otfuMéngRARRAS WS H altYb i) Q)é}zr@ss%ki 6 CERY Eus,
ts (ng) were

caliper 2-3 tines per week and tunor wel

b | ;
P e SSRGSy EIE A Mt e,

1998)38F ABLEWS). PRE e&gg_ga% BHﬁi%b%étw%Jéﬁtﬁ Cnl"%%@ﬁ gﬁﬁc t(ht?%%})ility to kill

study were docunent nor gr owt

MI‘W@_ﬁpx@@éh@% talLF B/ J‘P s 5%1“ Ren %]l?-éeeré{g g?t-fﬂéogﬁést tta#g&rSeGWMMAE

wei ghts Troma trea group, “an
W R R T b ongtie Bt 0l B R Gt o and in
vwgg%gggroduced a_significant anti tunor effect at 30

ng/ kg i nmunoconj ugat e, whereas the unconj ugat ed
sl Ao Bl 1 TSGR SRR 2L et

N B0 St e e S S S
ru3ESEN LFAVR RS e pab e Liibs suieomes o wamnes stohgology on
a BIAcore 3000 instrument (BIAcore, Uppsala, Sweden). For chip preparation, goat anti-
human IgG Fc was covalently coupled to the CMS5 biosensor chip using the standard
amine coupling kit (BIAcore, 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
response unit BIAcore signal. The BlAcore was operated at 25C with a flow rate of
10ul/min and running buffer containing 10mM N a-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 couid be monitored. Dissociation then proceeded for 35 min, followed

by regeneration of the anti-human IgG Fc-immobilized surface at 100ul/min with 10mM
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PC-3 m® cells and non-MN expressing DLD cells were
detached fromtheir flasks with 1: 10 trypsin/ Versene
wono@BBs| ution for 5 to 10 mnutes. Cells WePETASV6/047445
down (1000 rpm 5 m nutes), washed once with ice cold
RPM 10% FBS, and resuspended in ice-cold staining
buffer(Ca +My+-free PBS, 2% BSA, and 0. 05% sodi um
azide) at 6 x 106 cells/m . Primary anti body, human
anti-MN 1gd, or control human 1g@ antibody at 25
phogphoticweide Sansulgatredwaid fittefl usidds | deldrgnanr bipdirfgomodel to
hour. The unbound anti body was washed fromthe cells
calsilake tahecirseaneO(Thbke Bibelawy. buf fer. The cells were
fixed with 2% fornmal dehyde in PBS for 10 m nutes, then
washed twice with staining wdbfecr . The cell pellet was

resuspended in 100 mM_ice cold staini T\g buf f er
AEfHnya?frﬂ%ﬁl@l%flqnmr?gﬁb%hg&@ the selublegd %@ﬁ@gﬁ? by surface plasmon

5 anti body (final cone. reg&gmg@ﬁg&ye?r Probes/ I n
_ vitrogen Carlsbad, CA) nd incubated on ice for 1

thénbounoBEaﬁﬁl bodylmésl was h844f rom 1 RAAE| | s | 3EF2

NO/Z_ _DRDCOCAN

y VVI I.II II W UUIIUZ#I‘DD CU Illd.IIIIIIU £ 20 DOoAJ, 6
thel Cells were resuspFnded in L L flow]buffer.

(Kapamhanal ysi s of| the resuspended cells was perforned

Calibor | nat r iy CL oo

Aan—a- Palolenm n[C A Q chAaune

UTl (@} DT UOUNTTAUTTT 7737Z%OJ AAT T U1 rrrotrarrocTT ] LI 3u| A>3 U D TTUVIO

that PC-3 mm2 human prostate cancer cells expressed M\
An8bodsBayks by FACS, whereas DLD-1 cells did not.

Exanpl e 10: Anti body-dependent cell nedi ated

CYt GeOWMMAE A58 shwh A Kdve AGRYHY.60M Forlphimied MNI proleyn using
of anti-MN IgGs may be nediated by ADCC activity.

BIM%&EEIS&bEﬂ WeR Wil #hC@inleSasang aftif 1R ﬁﬁ&ﬁ?h%@ed antibody 3ee9.

HCT-1 16 cells are incubated with 250 ng/ nL

10 Thé& %mm% & MRD ROA T8 AP be IR BT hs MNd G4 no BEteE@BIMRhding to 13

g3 anti-di goxi n anti body. Human PBMCs are

oth@ggﬁ@oﬁi% %h?&ﬁs&e!ﬂlﬁdﬂl t@Hlf‘o‘f’:ﬁQ drid- Qgsgatateﬁ%}\g%vag observed, but

1, 25:1, i 0S. romum 51 rel ease

thlggsﬁ?yrpé S kgm sEf%led%ttﬁé q#tnfodg}s Jhgvel of target

i's 1's observed upon
pres cfé@%fa% ARG bBla 18 R AR A el T o
butjztg)\{ ?\%Noger%ﬁ ?I_tlface:ﬁg (%72%0/ eg? éoq{qhgq\/[NZan%l@ody GZ%Q) a 11iumamzed IgG1l
15  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
3ee9/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-
20 cells.
Antibody Internalization
3ee9/MMAE was selectively internalized by MN-expressing cells (PC3mm2), but

not by MN-negative cells (DLD1), as measured by Cellomics (Figure 11a). Similarly, the
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respectively. Simlarly, lysis of non- M\ expressing
DLD cells was in the 0-10% range when incubated with
woOheo7anei3s MN ant i bodi es. However, |ysis of PC BCHR2006/047445
cells when incubated with the human anti-M |1 gGs was
significantly higher than the controls. Lysis of 40,
50, and 60% was observed when using 250 ng/nL, 1000
ng/ m., and 2000 ng/nL at 50: 1 target:effector ratios.
Simlarly, 30, 33, and 38%|ysis was observed at 25: 1
1 Edimmsnoamiudatereth$ found to be intermeliddPoy VBN -5 celiss(Pal3smn)e thut not by
at 5:1 target:effector ratios. These experinents show
MiNrgDLDaslla(FigueN 1t | bodi es nedi ate anti-tunor ADCC
activity and may be used for the therapeutic treatnent

InPhurophedipitatkosanpl € 11. | mmunoconj ugate Preparation A
human anti body directed at the MN cell surface antigen

was pe gk @6p ld)‘f’éMcﬁ’lo@ﬁa%ﬁiis%ﬁh@ﬁaﬂe'aﬁﬁ%dﬁeﬁ Riuding the antibody
encodes a diversity of human Fabs (Morphosys). This

5 pdzi‘f'&ri Bpﬁié/e9YﬁMREr{Bé’éb?taﬁg .tl¥e &%%ggbé’y@z% %éég 1rE:Eggted with cell

Fransi sco Bl ood, 2003,” 102: 14
AR gt Ay %%elecawsyv
w1'tl$I b]l"é)'b ol %Wﬁﬁggéas{}%&vg{%ﬁe %ﬁﬁﬁ%dl%san%xén 51%?3? e1ns v&jerg? mmuno-

prgcqgi%: 2§ 9 (9 Ih 10 r%cuh utateﬁS Ffa dgens ﬁftlfqlgg (%g%:gga ;%ﬁgl%rgep o developed with
rrq PR ftfré‘rét%ﬁ frae%&i}"n(‘é%%a&%ﬂh% Jeec 3885, 8%‘5%921\4% selectively

o oM BB o ng LBk o v
Ce@%{#l odlléé Egé{)s:?gg‘%&)@&bha@éss ur| fied anrdc@ghen

. Nat | Acad Sc 93: 8618- 8623) The conj ugat ed
ImEH OBt R R et BLveiE Mo to MBY. ty to Kill

IMN expressi ng ceI I's. From a panel of seven full-length
CYRIPFEHYI es tested, 3ee9d/ MVAE

In vitro cytotoxicity assays were carried out. 3ee9/MMAE was found to be highly

15 cytotoxic to MN-expressing PC3mmz2 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 13b). Additionally, the laal

20  immunoconjugate was found to be selectively cytotoxic for MN+ cells (PC3mm?2), but not
for MN- cells(MIAPaca2) in the in vitro cytotoxicity assays (Figure 13c).

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

25  3ee9/MMAE is shown in Figure 14. The tubulin is stained with florescence labeled
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was sel ected based on its binding properties,
sel ectivity and potency in both in vitro and in vivo
wageeysos3sur f ace Pl asnon Resonance (Bi acore) MRCEMIS2108/047445
and Met hods Bi nding interactions between HKBI
1-expressed human MN protein and human full -l ength
anti - MN MAbs were anal yzed using surface plasnon
resonance technol ogy on a Bl Acore 3000 i nstrunent
éBIAcore, Uppsal a, Sweden). For chip preparation, goat
anipedih (nareated Gele shayeedrpraiab spinglefoumate, whilelthe @hdied MN
bi osensor chip using the standard am ne coupling kit
eXpissaeg eells sbppedifragrontadeiifers resohipigfroen astadin biading veith MMAE and
used to bind the antibodies of interest to the
previentiom afreermad €piFdlei fiormbidri. 28d astivifyawes seinith MINfridh-ékpressing cells.
300 response unit Bl Acore signal. The Bl Acore was
Thopestadiesicatfirdeg thatithe andbaly drag eodligd:©akIMMAIKills cell through
runni ng buffer containing 10mM Na- HEPES, pH 7.5/ 1507M

tarp€l fubdivddpipriod). 005% Tween 20. After |igand binding,
flowrate was increased to 25ul/mn and MN anal yte

Exé@MR.CIanIDMAthXf6ﬁl\fﬁqu9¥€(fniEE%eSurface for 1 Omn
such that the assocration phase coul d be nonitored.

In 13v6 pR&HARJ I8 Sl j

. R I AR\ PR B

regeneration of the anti-hunman

XemsdrhAuREr MR/ M n wi th 10mvphosphoric aci d.

Sensorgrans were fitted using a 1:1 Langmnuir binding

oSSR S S I Tl A i B8 e s o
) S B e L G R R o e
i ong T T it sl PhE TVl Rt ey St ohe
e S 18 BB B b o e mocel
welle%sga%lished through subcutaneous implantation of human tumor cells into female
athymic NCr (nu/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 MiaPaCa?2 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 usin g 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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ot her carboni c anhydrases. Binding to
m t ochondri a- associ ated CA5 was observed, but this
wooeyomes3swoul d be i naccessi ble to the anti bodyPCIUS2006/047445
By FACS anal ysis, 3ee9/ MVAE was shown to bind to
IMN- expressi ng MaTu cells, but not M\-negative DLD
cells (Figure 10a). The MN anti body &50, a hunmani zed
I gd antibody, (WIlex) was used as a reference
t hroughout the in vitro studies. It bound MN with a Kd
(TeHD) wagpalralaiedeasili/Cal 09, whaiel B fiiah timey weights|feorh a treated group
M+ and M\ cell lines as 3ee9/ MMAE. Simlar results
afige the lasitdese auid G finabtuamdri voeiglyts Fodn drctonaal group after the last dose.
i mmunoconj ugates (Figures 10b and 10c, respectively),
Inwtdicion cahi-binharcflicanging mheastd ehé snciddite BPEespOnses (or responders
M\cel I's. Anti body Internalization 3ee9/ MVAE was

ors&dresidnépHfindd R thRbtZ®ah RYsoDLe ﬁfé‘iﬁﬁﬁja? giz€ €l Binimum duration of
I'1's (DLD ?ﬁ as

(PC3me), but not by M\ negative cells
7 JE3 ARl ol QUG od B BH e Phurabe | gre'dybyt helE4

I rMmunoconj ugat e ound to be 1n

T ST

I munopr eci pl er explore
speGk.fici [ ngi dat e . .anti bodi es i ncludin .
¢ ho b, Eemol o @USe GR T RR e Bt ng o ffpereht cuttures in
nfib e i pcubat with cell .
R SRS R ROSRBS - ARG B TRE 1R etk f ppgvere inoculated
t _had. been selectjvely_l |l ed.wiith biagtin. .
sutplBle0dy PR Tk vt P B cs S s 1al i B sl misiasyiRe Hss.
were i nmunopreci pitated and the co-precipitated
WS (ioRe P ASILAn SeipEs S 0l ThITBB b8y Rt BRI eg inffiated. BAY
e -linked streptavidin. Both G50 and the 3ee9
792088 g%&?@ w5 SN Y anEg EVSryHowndrya@4Dx3) at a dose of 1, 3
- nopreci pitated with a single band of the sane
ané ?9 B I\ﬁPW‘b‘rﬂWeé% freated Fm@l}?%s PP} unwosjupledirhomocional
anti bodi es such as 3ef2, 5aa3 and 5A6

antthodyatiadppeel P meks several other proteins in

addition to MN.
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 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. Tumor growth inhibition (T'GI) 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
MaTu 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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Cytotoxicity In vitro cytotoxicity assays were carried
out. 3ee9/ MVAE was found to be highly cytotoxic to
woneExpeBssi ng PC3m2 cells (EC50 = 50 nM), buPCnmiS2d06/047445
IMN- negati ve M APaca2 cells (Figure 13a). Less than 10%
killing of M\-negative cells was seen even at doses as
hi gh as 1uM The 1A4 inmunoconjugate was al so found to
be selectively cytotoxic for M\+ cells (PC3rm2 and
MaTu), but not for M\ cells (M APaca2 and DLDI) in
fot ir@miats ini dcongokartdovabidle igtonpaseay 1 .QFdagsir At fizldnd of dosing,
Additionally, the |l aal inmmunoconjugate was found to be
3es ¥MNIAE et owerlyrobtisnand -thator bficaceht 81 §&¥es er@hineBUMoR®§pecifically,
for MV cells(MAPaca2) in the in vitro cytotoxicity
B A¥s/y46 A0(3ge0-8C) L6 )ded BIETT ¥ OV %I TG DAY 3MWAE 0fed/k Y Gt §sbctively.
by 3ee9/ MMAE is a tubulin inhibitor that prevents

In $pmpaicor, e WicoRfngdiediFRE9 GEAB hill 48 §iifgﬁiﬂc%ﬁuéf¥éc@% {fRibiting the
&/ M arrest. The effect of treatnent of M\ expressing

&9t & th BRI EhrPREL RaEXPressing cell's (H460) with
g 3ee9/ I\/MRE IS shown digrﬁmlli gudr%)e( 14. The tubulin is

st aimgvo%g,efgo%ﬁ&gg?ﬁg{: g&gh& ; 'gg’ag%iﬂg #’%@ggk&ﬁinxs), the

cells sho nor ornmati

efﬁe&@(ﬁ{ﬁg9m bif %\%‘hﬁl?%r%gs{tl]h glelﬁg gé\mﬁ ? fr{;ﬁaéﬁevg%sg etc]-cnjrr%géc? . As shown

resulting fromtu

n BUEVERS Rl 0 PR00) Sl P08 el PuGh b atay anc
e, BT B SRl e M e 50 S amen,
SRRl B oo B SR . 30% o
| npl ant ed Human, Xenog,r aft Cancer Mydel s 3ee9/ MVAE
the.MoBT WeresiesprsivedA this theaieesnd pE L mgtk ga i compapisornf 08 of the
on the growth of nultiple human xenograft tunor nodel s
animals respogded when calipngsdwith 3 ead d@me/ke. 1 REnota: evenafists3 months

route in an intermttent schedule. The in vivo
follayyipg thegsssasopefitregfment, 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 immunoconjugate, whereas the unconjugated antibody had no effect (Figure 16).
Further experiments using the same protocol, but substituting conjugated forms of
antibody laal (Figure 17), 3ee9 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-mm?2, 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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3ee9/ MVAE was examned in 6 different human xenograft
tunor nodels. These nobdel s were established through
weubwwressgous i npl antati on of human tunor cel | BCTAIS2006/047445
female athymc NCr (nu/nu) mce (Taconic, NY). The
human tunor xenograft nodels eval uated included the
MaTu human mamrary carci noma nodel, the HT-29 and
Col 0- 205 human col o-rectal carci noma (CRC) nodel s,
PC3MWR prostate carcinoma nodel, the HCT-15 nul ti-drug
Examplet 1a fThePapgulticRGexibiétdrminntion o IMBVEIAE iniNEaTu Xenograft
pancreati c nodel. PBS was used as a vehicle, and
Maddel ng sol uti ons were prepared fresh daily. The dosing
volunme was 0.1 miVIQg (10 rtilL/kg). The length and
Wi dt Thedfagimilin télsRtedVRIse (WEI) b finvih B @Abicdk @6td AMED), and
caliper 2-3 tines per week, and tunor weights (ng)

théﬁﬁ&htﬁﬂhﬁéﬂ ?;I? of DROAUMAEWNR deRirfiha LQé.flrlx éy Men@tenb Pkt timor-

width (nm2]/2. Al data, including dai
FORESvNED,
study were docunented I n Anti-tunor Data cqg?gF?Pg%£QHWL4AE

beBRREMYEL | PRSTI RRIALES s RN AMIBPEE NiTD
waph oA Al s P ;cg%é’kél‘y?‘i:;@’d%geq%%foé%%%*g%s QD2
' : o .
S AR MR BIPHD HL2E B3 o comure
- . 00 I = i [
LI BT R R AR gt e
i .
SOFURE 505 BB L B i Pl bl el £0 3R A 10

inci denc response or responders or regressions)
teliy 8 20% e SRRE st PP s Rl AL oyt tgatment

m ni mum d ra%jon of 57 days is required for a
grqggmgéve#‘loto &tednsi dered durable. Efficacy

of 3ee9/ MMVAE i n MaTu Xenograft Mdel Human nmammrar

x enogieAti-tumer gedwry of %@9@4% iprgaentedinddighreatt At the end of

cultures in RPM suppl enented with 10% FBS. NCr nude
dOﬁpgeBe(egMM% aka dege %fdé§25v@}del Lomekezesgted in 62 and 81% inhibition,

subcut aneously in the right flank with 5x 106 cells in
respeqtiNelyyf Dgemnafa: T iSg 0/ 30and-fias/kg desitted in agnraterrinkibltza of tumor

an average size of -180 ng (7 days), treatnment was
growtht(~99 % withawajority 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/kg. 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 Xenograft 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. 3ee9/MMAE was administered i.v. once every four
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79- 4620 (3ee9-1C) was admnistered i.v. once every
four days (4Dx3) at a dose of 1, 3 and 10 ng/kg.

wQami7roa0s3si ce were treated with PBS or an un- ceaimgatoed47445
nonocl onal anti body at a dose of 10 ng/kg. Daily
exam nations into the health status of each ani mal
wer e conducted. Each \5 experinental group consisted
of 10 mice, and the dosing volunme was 0.1 niL/10 g
body wei ght. The Il ength and wi dth of each tunor was

daye §Q4Pa3) &tya doskof 0251 2612.60n5.0, Dhkiglgy. Qomdrdl infiiles wead treated with
week, and tunor weights (ng) were cal cul at ed based on

PR$er hronmubajughtefl neorgiclonahankibodwiatlh Bodea 1] mg/kg.AIIh addition, MMAE
data, including daily observations, obtaine

wishiseesghDal a frBe AR 2/I0RE of 09, GLUM WRE/Re dPREBBINURID.2 me/Ke
Tumor grow h inhibition (T@) was 20 calcul ated as

dobesToPIMXE r¥pr8Edht EqmivhleRBdmbHHIDbS HE
terseat ed gr(ﬁ}g;ﬁ arﬁdq%v: final tuno?ﬂm%?gﬁ?gﬁofoﬁglg?nesﬁteonsand 10

mgmgj&bmgmres%g&g/e%bﬂ% was well-tolerated at all
doses examned with all the treated animals exhibiting
NO  S4GHH ' [ -of f| f.
oSl AR R bt A a8 RS SHUARA S LG8 limas

exhib®En ni ei]c illjni alg ovxtler te do i
hibp] eqlggegltégg{‘goﬁﬁﬁg}sggé ouLs](?'gilrJ(re]Wr gi?)ggsr ﬁ%f‘?"nﬁl and

vehi c
0 BB B o P TEAR ARG il G Pinaly S g logs, owever, a

0, ' e9l. E.showed r.obust, anti-tunor .effica .
iop iRt BB, s IenalRFe SREERr B i PRAPIR UGB exbibiting
Se‘(le3§gv9=lg %i el dlied 67, 72 and 78% TG at 1, 3 and

Ory FRE 198 SPA EYS R3S Fonpidered iBXici son, the unconj ugat ed
3883}7'05\*3 had no_si gni gi cant effect in_inhibit il{;\%lt he
gr ot WIGFiEHY e PL3seeddt AE and fres MMARE én (hehl g9 tumor
the. ang)l etjon of the Jr e- det erm ned dosi ng g;ﬁgi men

mode}yis, ystratqhingdfigure; 190 Tusaers frommboihe upwrated and rehide dgeated

and regressi on was determ ned. As shown in Figure 15,

CORUQ ZTARRTETBY PRREosIAEin ek apipeads. | Fhesingan flouhding tirerfr animals in
Coxgr owt h delay and regression. At the | owest dose

sed A eghiclenggorpy weredt # darsn gAttls sad o dosifgt Fee MMBIKE showed

robust anti-tumor efficacy at all doses examined. More specifically, 3ee9/MMAE at doses
of 0.625, 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, 3ee9/MMAE dosed at 1.25mg/kg resulted 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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tunors remai ned stable for ~2 weeks and began to grow
back thereafter. Overall, 30% of the tunors were
woesponeidse to this treatnent of | ng/kg. | n CORPaMUSI®E/N47445
100% of the animals responded when challenged with 3
and 10ng/ kg. O note, even after ~3 nonths foll ow ng
the cessation of treatnent, only 3 and 1 tunors showed
signs of re-growth in the 3 and 10 ng/ kg groups,
respectively, showing that 70 and 90% of the animals
2.3 ehenhEimekm r Régasdlesvafischdduds, 3cDMIAE ahs Bighlheffective in
_cessation of treatnent. The nonoclonal 1g3@ 1E4, when
ingibrifngthe gibwib ia tity RO xewogdaftihodpr. oduced a si gni fi cant
anti-tunor effect against the human manmmary xenograft,
MaTuFabié2bedow edinama3gesriptikg moR BEAE P B BELBY IRV AWBE MBRSanti-tumor
t he unconj ugated anti body had no effect (Figure 16).

efficticl veds \axpSintilR 6 thati Wihith WALOBRBARA 63 QOMIMRHN the Q4Dx3
substituting conjugated forns of antibody laal (Figure

scietule, 38 8ataEhaEAINe §RERuIRs Bldrfihed 888 hhS-tumor efficac
h f[ ff geye%f,

Addi tionally, when using the conjugated formo
3emm@pegfsftg%%0m§fu@¢_§ﬁgﬂ dd@pPOt her human xenogr af t
nodel s derived from vari ous ?n stol ogi cal type
i ncludi ng, HT-29 and Col 0- 205 human col o-rectal cancer
xenograft nodels, and PC3-mm®2, a human prostate
xenograft nodel. These data indicate that the
therapeutic utility of antibodies directed agai nst M
protein as vehicles for cytpieic drug delivery to
tunors. Exanpl e 13. Therapeutic | ndex Determ nation of

3ee9/ MVAE i n MaTuAXenagioattid¥be el 3ddoevmaxiEmum
tolerated dose (MID), m nimum efficacious dose (MED),

gdex—{FH)—oef—3eed/NMAE was det ermi ned

ant—tnetap tt-e—ndex {pr+—e+—oeed/+ V¥ Val-S— (i
sin Tu| xenoDosd t t uorbeatmest N jce’- Inhiitipn i Percent
Rppdundag| ip of | th i videt-B{DXEOO ;
See0iapne A,ase(;ﬁﬁﬁ?st o ndsfgét?algpnFIIQI @gam evdry - oeressions
4 al, fgb; a tDYAl of R inj Lans |(Q4DxNIA 3eed/ MVAE O
wabBRdni nikst eredat dosp | AD S 30f . 625 -1 25 4.5, 0
599 Al 30 and ¥bny/ kg, CEMDR a13 ni de werelkreat dd 0
o an UeRonj ugat e4®rdcl ojal antdbody 4t a 0
BEEOIEH 1.25 Q4D x 3 72 2
3EE9IC 2.5 Q4D x 3 97 9
3EE9IC 5 Q4D x 3 100 10
3EE9IC 10 Q4D x 3 100 10
3EE9IC 0.625 Q7D x 2 48 0
3EEQIC 1.25 Q7D x 2 71 0
3EESIC 2.5 Q7D x 2 92 4
3EE9IC 5 Q7D x 2 96 7
3EE9IC 10 Q7D x 2 100 10
3EE9IC 0.625 QlDx 1 42 0
3EE9IC 1.25 QiDx 1 48 0
3EEOIC 2.5 QIDx 1 93 5
3EE9IC 5 QIDx 1 98 8
3EE9IC 10 QIDx 1 100 10
MMAE 1 Q4D 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 3ee9/MMAE in PC3mm2 and Colo-205 Xenograft Models
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60 ny/ kg. 3ee9/ MVAE dosed at 60ng/ kg appeared to be
the MID, as there was 10% |l ethality and -20% body
woRd@hrolzess in response to this treatnment. Al PCOMIS2I06/047445
treatnment groups were well tolerated. The anti-tunor
activity of 3ee9/ MVAE is presented in Figure 18. At
the end of dosing, 3ee9/ MMAE at a dose of 0.625 and
1.25nmg/ kg resulted in 62 and 81% i nhi bition,
respectively. Doses of 2.5, 5, 10, 30 and 60ny/ kg
r esull @ anf-Hrgoigasiyity of Ba¢d/MMAEW oS nexg rvalugtedaghinst human prostate
(-90%9 with majority of tunors starting to show
(Plegmardiand SR BECeld-H5) tahor xnograisd Fetrag: NEPnofiu mice were
~ 3ee9/ MVAE was 0. 625nmg/ kg. Fol | owi ng the conpl etion of
inphanted sutdetapeonshe (. dpsitteg witgs RE0° PQ3EBN3) or ChR-20S &41s. Treatment
of 3ee9/ MMAE on tunor growth delay and regressi on was
wabeingtfagchwien Nandrs Weke 6EGT BRSARILINEST PPESkimafely F‘@S—lSOmg. The

0. 625ng/ kg dose. In contrast, 80% of the aninals

gefial hidl@Ooft it fwdsQB6MARTEORR felolded RAS e ThMol dARBRAE.
Moreover, at doses of 2.5ny/ kegoand higher, oloéa)g%/fl&tghagdb"dy

WA e KRORRAUAd PubbieabiiRli] IR A ACIARR iyl e

3ee9/ MMAE was determ ned fo

Ef f imagy pebn3ee UMBG - dilaied 3%9@/%(4?\% g)gEQﬂmA?&Q}%G

CRC xenograft, HI-29 cells were 1hocu :
inSARAYEAPLONS bfcd Al P d | 0 Xlg(g ebl S o
Hatbap R ated ek el o o LAY dbetnd RISEIA dgfls of 13,
10 ahd B oLk Sk, o kI s_i.nitiated, 3eed MVA
RO ke R 2k 2 ST ot Bl oA iRy s
doraviih , : 5.0 0 ny/ Ql..mc
3 : .
“Vere %rE e‘g? gg'%%t%lﬁ%oa?l dé’ﬁe%%‘iai'ﬁ%g glée%%%% dT‘lBH]’é?‘?the growth
' ose of 10 ng/kg. Jn addition, MVAE was
of g@é@%@‘% PEaM rpégs%ﬁe&‘gmafrgqﬁ# stgseq at dpsg lgyeds of 10 and
| my/ kq.... T .1.and. 0. /| Kg doses of  MVAE represent
ol i (0ot HEEhima s a h T e @grp 2b et drsdower doses of
1 a%a 10 ng/ég, 3ee9/ MVAE respectively. 3ee9/ MVAE was
P @BePHY daodrate Fiteeis Sese sseantT Ut Q% TEF] wey elsenced at the
n.oal.s e 61i biti ng no significant weight |oss.
e“‘g?g}ﬁqr‘?s&?&yi,( "o die dimals Gf, hwEcr.ishew regponserd the 3me/kg group.
Similarly in the Colo-205 CRC xenograft model, 3ee9/MMAE was highly
effective in inhibiting tumor growth (Figure 23). At the end of dosing, >90% TGI was
observed for 5 and 10 mg/kg doses and >70% TGI was seen in response to 2.5mg/kg dose.
The lowest dose, 1mg/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

80% responses, respectively.

Example 16. Efficacy of 3ee9/MMAE in HCT-15 Xenograft Model

To examine the effect of 3ee9/MMAE in a multi-drug resistance model, female
NCr nu/nu mice were implanted subcutaneously (s.c.) with 5 x 10° HCT-15 cells. HCT-15
is 2a multi-drug resistant (MDR) line that over-expresses P-glycoprotein (P-gp). As such,

this cell line exhibits a multi-drug resistance phenotype and is resistant to Taxol®,
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0.2nmg/ kg, were also well tolerated with

non-significant, mnimal weight |oss. However, at the
woam7taess of | ng/ kg, 50% | ethal ity was observe#CWiuSE006/047445

the renmaining ani mal s exhi biting severe weight | oss

and thus was considered toxic. Representative efficacy

of 3ee9/ MMAE and free MVAE in the HT-29 tunor nodel is

illustrated in Figure 19. Tunors from both the

untreated and vehicle-treated control groups grew
dozoagica sind etopokide aBteAMNMAES TaXd1eantP@8mditatiihé R@rd hdBinistered

for animals in control and vehicle groups were 6.4

witkyidice AadleB@bBéHEd @hmeaSk I8 meds Qi MYDE ~350WeE GekbRibine, a
anti-tunor efficacy at all doses exani ned. re

pysiR@ainkidadloshnatIS 88! sAbstERE 82 AbedlasOPRosidveontdl OAs expected,
5 and 10 ng/ kg yielded 54, 72, 97, 100 and 100% T4,

' . ' . . Of. / .
OEASBREL 1AL g ORI O8 0 S MO LR i) i 2,
AR 4 ct_in inhibi.ting t ro 0 .
in BOAA) REAMM AT AR LY NP drdZl QL Tat® riea
3ee9/ MVAE dosed at 1.25ng/ kg resulted in 20% of the
P“ﬁﬁPﬁ&P&S&W aﬁb“ﬁE&Fgggggﬁé. At hi gher doses, the
h greater, Wwth 2P5 noy/ k

LhuYEN-MIAPaca? and MIA Paca2

100@%{ onses. In contrast, free MMAE did not induce

Xﬁﬂ%£1é§é&*ﬂ%sponses as defined above. Anti-tunor
effect of 3ee9/ MVAE was al so assessed in varying _
schddUpsster upderstang ghegrelatigadiip hefavesy MYrexpersaiongindtapttumor
doses (QrDx2, Figure 20) and a single dose at the tine

effigacyxegioprf atficsay, stadigywerexppdugtad bsing adowddiN-expressing pancreatic
3ee9/ MVAE was dosed at 0.625, 1.25,2.5, 5 and 10

maggl. MIARX p2raniddigh MN sxhedsihg huBBEMIMIPIC aZarsodislg Alhys latter line
effective in inhibiting the growh in this CRC

wag datyrdby enginedringTth MIAPaCad|linwto stablyemipress MNt i 3eeWMMAE had
efficacy of 3ee9/ MVAE. The anti-tunor efficacy was

migigna} effeat inanhiboingtthe grdwibiof was 1ob MNvaprdssing IEAP B4 ine (Figure
in the Q4Dx3 schedule, indicating that in the

255 clee QM YEAR dastdne d Oniglileg auly iprédieed S0% TGACYn &dntrast, significant
3ee9/ MMAE appears to be schedul e-i ndependent .

anti-tumor activity was seen for 3ee9/MMAE against huMN-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 Xenograft Model

The feasibility of using 3ee9/MMARE 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/MMAE and Xeloda® was evaluated. 3ee9/MMAE was administered
i.v. on a Q4Dx3 schedule and at dose levels of 1.25, 2.5 and 10 mg/kg. Xeloda® was

administered orally once daily for 9 days at dose levels of 250 and 500 mg/kg.
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Table 2 Anti-tunor efficacy of 3ee9/ MVAEThe anti -t unor
activity of 3ee9/ MMAE was next eval uated agai nst human
wonrestaess ( PC- 3imR) and CRC ( Col 0-205) tunor  PCT/US2006/047445
xenografts. Female NCr nu/nu mce were inplanted
subcut aneously (s.c.) either wwth 5 x 106 PC3nmm2 or
Col 0-205 cells. Treatnent was initiated when tunors
were of an average size of approximately 125-150ny.
The general health of m ce was nonitored and recorded
3ed¥MLYIA H adroinistense mborers 2ahahdiiingie ighiledin rebuse aonekegtowth
twice a week starting with the first day of treatnent.
inkibitidne(TRIIDNTB and @698 resp0hvely LdHigse 2888 FIMABS ke group of
adm ni stered intravenously <i.v.) once every 4th day
3eE MR AR HkveQkr, aks RbIBE 19 e rid X Fos1dlin g RSy 81 TGS Xeloda®
10 and 30ng/ kg and 1.25,° 2.5, 5 and 10ng/ kg,

R B o e e r s o g RE B R BoBL T of 78
I .0f, established PC3M\2 prostate tunors when
anggﬁiﬁfg e?%%ﬂ%t dose levels of 10 and 30ng/ kg, wth

e gt SaSTgre 1ORR ni BE S S deed B0 Rsponse race,

effects were seen, as 45 to 50% TA wa served at
WIRESRSaREP BECHs 0T A S509i5R POREIHERRITS TP FIOTAGYER any
show responses. in the 3ng/kg group. Simlarly in the .
regaenso A eemRiBANgR FHTRIEIO s BEt MR R anghegulted in
,e%{ective_Ln i nhi biting tumor_growmh (Figure 23). At .
signHacagh mhdhitige of Rmorgypwiirey welh Eespprserpes fyantitative dalg detailing
nP/kg doses and >70% TG was seen in response to
theyTGLand fraygesponpes PrerrabiningsiBesetivg aggnts@re shavar iMEigures 26a and
was relatively ineffective against this CRC nodel. In
26b.casrielbas Faje és’gfrlewS 1n teeedysia pEargioséche entl-tamdr 40ivigyiaf
resulted in, 40 and 80% responses, respectively.
3e(NIAE ingonpiindtioacyitlp KeBulal MasiE supetigTotbatdrritendec9/MMAE
Mbdel To exami ne the effect of 3ee9/ MMAE in a
or glada- ddmgnisteridsas iegle apehed. | Fihellwmlie regards to tolerability, administration

[}

a

of these therapeutics was well tolerated with no adverse reactions.
Table 3

Anti-tumor activity of BAY 79-4620 (3ee9-IC) in combination with Xeloda®

Treatment Schedule Dose % % Weight % Re-
mg/kg/i [nhibition Loss (d 17) gression
nj (T/C)(d s
17)
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NCr nu/nu mice were inplanted subcutaneously (s.c.)
wth 5 x 106 HCT- 15 cells. HCT- 15 is a nulti-drug

woesi7avesss (VDR) |ine that over-expresses PCT/US2006/047445

P-gl ycoprotein (P-gp). As such, this cell l|ine
exhibits a multi-drug resistance phenotype and is
resistant to Taxol (r), doxorubicin and et oposi de.
3ee9/ MMAE, Taxol, and Gentitabi ne were adm ni stered
r3n nm ce had established tumors with nean wei ght of

-150 ng. Gentitabine, a pyrimdine analog that Is not
&nfregedsubstrate was used as a positive control. s
expect ed, GCentitabine (120 ng/kg, i.p., @XxIO was
hi ghl y active in this MDR nodel (Figure 24). In
091216'2@%3669 rﬁw bei ng & knownggbstrat g of
Rogimboansdo ¢ )axol (r 4I§'X‘Br9d to preduce amy signi fld:flnt
g0i462b 5R0 &Y f ect . r Exarrplml? Efzgff&facy of o
3ee9/ I\/I\/AE i " hulMN- APaca2 and APaca enogr aft
Maglgl,s To better gnd th? spel ationghip betmggn
pressi on and sl ef acy, graft
Z@fy*% rm%k%gnducte of ﬁ]g -5.6

I cacy studies usi ng
XS 5§§S| ng pancreatic nodel, M APaCa2 and hi gh
I?% ressi ng huM\- M APaCa2 rmdel This latter line
Was &eri ved by e f [ the APaCag2 ne to stably
ar s M\ 3ee9%@%ﬁ€é§m ni &P effe 2 n inhi bi% i ng
Z %?gvth of this expressing M APaCa2 |ine
F% fﬁgﬁla 3ee9/ MMAE dosed at 10ng/ kg only produced
% n contras Si nlflcant anti -t unor act|V|ty
g%éﬁ é?? or 3ee@?ﬂmgal nst 2hUMN- M ABata2 noded-?
4t the end &¥YBLing, doses of 2.5, 5 and

yi el ded TG| of 63, 82 and 94% respectively.

K%fn{g &°e9t he 10RGPRGBYSE i ndued 100%7%®sponses)-4
?Jh*d?(%lﬁflt‘ng that thEPePQ a great shift in sensitivity

% over-expressing MN levels in tunors. Exanple 18.
fadar{@00on with Xel oda(r) in Col 0-205 Xenograft Model
mg&g) easi bility of using 3ee9/ MVAE in conjunction with
ot her cancer chenot herapeutic agents was investi gated.

eftodhCGery is us@ADXS; M/t | ih@Streat @it of  -0.3
cj)i+Xeloda DX9;PO

79-4620 (3ee9 Q4DX3:IV/Ql1 2.5 95.7 -3.2
cj)+Xeloda DX9;PO

79-4620 (3ee9 Q4DX3;IV/Q1 10 97.3 -14
c)+Xeloda DX9:PO

50

60

100

70

90

100

Example 19. In vivo Distribution / Tumor Localization of 3ee9 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™ in-vivo imaging system (CRI, Woburn, MA)

with multi-spectral acquisition and analysis is designed to eliminate auto-fluorescence
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patients with netastatic colorectal carcinoma. The
activity and tolerability of conbined therapy using
wG@ee@/0MMBE and Xel oda(r) was eval uated. 3ee9/ VRBEUSABG6/047445
admnistered i.v. on a Q4Dx3 schedul e and at dose
| evel s of 1.25, 2.5 and 10 ng/kg. Xeloda (r) was
adm nistered orally once daily for 9 days at dose
| evel s of 250 and 500 ny/kg. 3ee9/ MMAE adm ni st ered
alone at 2.5 and 10 ng/kg resulted in robust tunor
bagk gnatihd.i Mhbdod deb @il HAT79646203 MUSntfii¥e nichopRati iéebihizing MN) and
(Figure 26a). The 1.25ng/ kg group of 3ee9/ MVAE,
conaekEMahan WG wet abhjughted iwigf ARSE Fhsor 750K VitriEkni Cat@MN2001 1)
31% TA . Xel oda(r) adm nistered al one at dose | evels

acBbrd&ilroanshuPRudB’s K&tﬁcﬁ@nﬁrﬂ@%ﬁgt& bt tn/ A s nolBnol) was 1/5.9

and 86% respectively. . . . . erns of responses,

forl 9680/, K9 BF RiRaR oGS /MG ipguced 80%response rate,

whereas zero percent of the animals in both dose

gr oupRe9f a5 98O Ylﬁgctﬁﬁy(%t{ﬁ%gﬂ ﬁﬁé%gg%geﬂ&%ﬁ%rgﬁ)itogﬁq{mlm

treat nent roups were we erate resu

BAbAMIde Ak ifibtieli itk lg’{lﬁ%&g!azt(g&gﬁlgﬁ%%ﬁe\é%lflé; 735108 gells in 50%

response rates. antli

e nses b Lni n ar
M R B RTS8 B M Rl el AR PR B fecrea seable
low, 1@ the exami ned, the anti-tunpr. activit .
Ceﬁ mﬁe@bl/ol\/ﬁﬂ% ﬁn(rjﬁ%?g RAtraeh SbeRagosy Gutheryit flaaks 4us of conjugated
superior to that of either 3ee9/ MVAE or Xelqda(réga.
anfhedy,vay Wicstrdn Bay §l (@2 dgenpest implaa) [ty eaghhanimgh r lragirg was done
tolerability, adm nistration of these therapeutics was

onfay 4.1dvet ardBawilPh Drte wevesdlecied asingamémals Sharapire agaesthetized
Anti-tunor activity of BAY 79-4620 (3ee9-1C) in

(1Qngka ketaprine ltomg%é splaginpUep.).@ad @thced insidethg imaging system.
79- 4620 (3ee9 cj) QADX3;1V 1.25 30.6 0.5 0 79-4620

Muylgespgctedl imagxahes (se2ies of 3mages) BerDacg@ROd (dtheinagey spaced every 10
QUDX3; 1V 10 96.2 0.9 80 Xel oda QLDX9; PO 250 78- -0.5 0

nm throughout the spectral range of 680 to 950nm, which covered the Near Infrared (NIR)

range.
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
bladder and stabilizes in the tumor. Images taken on Day 5 yielded the highest signal to
background ratio (Figure 27.) After five days, there was very little signal generated from
the hlgG-injected animals, indicating that hIgG failed to localized into tumor tissue. In
contrast, both M75 and 3ee9 localized specifically to high MN-expressing (huMN-
MIAPaCa2) tumors. No localization was seen in low MN-expressing MIAPaCa2 tumors

in the same animals.
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Xel oda QLDX9; PO 500 86.1 -5.6 0 Xel oda (250 ng/kgQ)
QUDX3; IV/QL 1.25 92.1 -2 50 79-4620 DX9; PO

w0 2ewo)PpsXel oda 79- 4620 (3ee9 UDX3; 1 V/ QL 2. 5POT/US2006/047445
-0.9 60 cj)-i-Xel oda DX9; PO 79-4620 (3ee9 Q4DX3;1V/ QL
10 97.5 -0.4 100 cj) +Xel oda DX9; PO Xel oda (500 ng/kg)
79-4620 (3ee9 QUDX3;1V/QL 1.25 94.2 -0.3 70 cj) +Xel oda
DX9; PO 79- 4620 (3ee9 QUDX3;1V/QL 2.5 95.7 -3.2 90
CJ)+XeIoda DX9; PO 79 4620 (3ee9 QUDX3;1V/QL 10 97.3

E ive A@tiBranpl e 19. In vivo
Di stribution / Turmr Local i zati on of 3ee9 mAb Agai nst
Bi | afeexgllorng thei @ind edchiurism oXKacgT off 3ceCAVIVEAE Nadeks Were
determine the in vivo distribution and tunor

impnedd subtitanecuislyt digi ghtBlaglo sPQe Ghice Hith3HEY® MYAED cells. Eight days
non-invasive in vivo i mging studi es were conduct ed

lateis iathgniib enibdbe YBRSAT PO tidnokd whleGeeadd & 1th rv@ﬁ@le\fﬁqvlth 3ee9/MMAE
bil ateral inplantation of tunors exhibiting both high

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 Spim, de-paraffinized, and stained using standard protocol for
fluorescent 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.

3ee9/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.

Table 4
3ee9/MMAE profile

Assay Result for 3ee9/MMAE
Affinity (Kd) 3.6 nM
Cell binding (FACS): MN+/MN- +++/-
Internalization: MIN+/MN- +++/-
Cytotoxicity: MN+/MN- (ec50) 50 nM/>1uM
Immunoprecipitation specific
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and | ow MN expression. The Maestro(tm in- vivo

i mgi ng system (CRI, Wburn, MA) with nulti-spectral
weaeorigis on and anal ysis is designed to elim RETAIS2006/047445

aut o- f | uor escencebackground. Mabs 3ee9 of BAY 79-4620,

M/5 (rmouse nonocl onal recognizing MN) and contro

human 1gG were conjugated with Al exa Fluor 750

(I'nvitrogen Cat# A2001 1) according to manufacturer's

instructions. The ratio of Protein/ AF750(nol/nol) was
Adyay. 9 for 3ee9, 8.9 for human | Resulifick Secd/ MM AKES.
IHQel ve days before the injectipppdifieach
Inhhivwdiesirneg- | abel ed anti body, | Refhan Bal b/ C nudes

IR EadtivRly RS W Th M APaCa- 2 {1 gig/RF eXpr essing;

In w;y(ééfﬁl& 15Di M 50% Vet T g(—_‘l ) Bﬁkﬁéﬂ'@”w“' y m—the

ot okl

rrgnt - 1T1Tank, anmd—huMN-M-APaCa2 Cvin Tt ansStecCt et—stabte

t)lel a1 %x;ﬁ’éks@@n GEdths cbﬁ‘st cﬁdwkfdr%%clloﬁu%w&? UihY

he left flank. 4ng of conjudated anti b

pdl@ﬁ@zftfo?p?@afhtPMN &5@% Z)ag@ly ﬁoﬂgaéed J%%«%héa@a@ﬁ variable regions

ani mal magl ng oneé on I ;
i HRIE AR e %%8&9#%“%; a'm”ﬁes/ tlo?r;/ kg xyl azi ne,
5 C ):tlcfg}pgfl'rflce%nlvn%{ é SO
d W|th e ver ot b onahout t
2 Egc dappsﬁa @87%"%@&4&?% %gﬁa?ar@f)%d??ﬁ BqLSs,
I R
rexg BRI P it P M OR T L e i o passchvich Bipemles 1-3)

the s tral cube using Maestro software and scaled to

were grrssﬁ HHP § ﬁ‘ftﬁ’éé'g*@%'i'ﬁ gMInbgepriorierlas fellows.ségpragmately 350
was identical to all imges, with the brightest inmage

bagq pYREFQR ¥t B Vekesirigtipp ﬁ@%fragm%ttfr@m@@ﬁ%@\i@&mw (prepared in
| abel ed antibodies tend to |localize to the liver and

10 aceqfdange it the pagvigps Expppks dug-Exampies b) yiag irsertedhinto the EcoRV —

decreases fromthe liver and the bl adder and

BsiWa pestriction engymgesites abH-Lpattl ¢ genskan vestoDageOkappapAdtdl Next,
t he hi ghest signal to background ratio (Figure 27.)

thepappsexifriajely a9 Sase prdr Mf@h@llpbreytricnpn leazywng fragment from
generated fromthe hlgGinjected animals, indicating

3eeM ORGEPaw dscigtserted intrathie ZedRil ptRIpl wesbictiohsanpme kites of

3eeSkappapAttB to generate 3ee9H+LpattB. The 3ee9 heavy and light coding sequences

15 (SEQID 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 3ee9us pCM Vycor8 was
generated by recombination between 3ee9H+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
PCET906 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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contrast, both M/5 and 3ee9 | ocalized specifically to
hi gh M\- expressi ng (huWMNM APaCa2) tunors. No

woOaoElresasi on was seen in | ow MN-expressi ng M AEa@82006/047445
tunors in the sanme ani mal s. Exanple 20. In vivo
Mechani sm of Action To explore the in vivo nmechani sm
of action of 3ee9/ MVAE, tunors were inplanted
subcut aneously at right flank of the mce with 5xI 06
HT-29 cells. Eight days later, athym c m ce bearing

WiHTh 20intorporaediagreint ye@farencsl tTheveppradimawly 29Athbase pair Agel
3ee9/ MMAE at 1.25 and 5 ng/kg (Q Dxl). -Tunors were

" restobti@céeynanfifagrhere drdnm pCEMYAE | gw 4va ehkrsclamsd ihto the gk Site of

hours followi ng adnministration of 3ee9/ MVAE. Sanpl es
pOET B1t5he geastbR Gl Vi UCBERMDEST. SRetdr UET 18 5 Wialso obtained
de-paraffinized, and stai ned using standard protocol

frdr@ ML 11485R86: 8B lan WIHAPRI REQRATHh W{IMaBE eI MRApdal IHe]Rctor
usi ng nouse anti bodi es: Anti-al/b- tubulin,

pONIVi URNOEP NSRS S48 DPodRate@ M alPW ol Q&aiﬂlr.ksgﬁgntwg ltfie LM toxin gene

observed u“npler a fluorescent m croscope,
L£CRIch ' S MR - [8 . i
AR LR e S ' Sheh B R RESH Y, 4ol oy Inyjrrogen cart
I3 & | I Lsmin the,4hr sa es. .
CTA0RhFOHL Bl TRRRRL S HAet 08 E MRS, povcos s
(MRS Sho inq_lergél ti- olua (ienl was clearly see
] e pUC juence encoding.

S i Jingaghuman IgG anti-
B 8 S A Pl P s
' .he 5 / Kk 3 E 5

nfdpe eiipstivry o fogd SemnyepeeaBMORRR DT o 28).  These

I ata cl earl |4ndi te that the 3ee9/ MMAE affected the
SOt 2 I's by tubulin inhibition, |eading

t /M t . and tosis. Table 4, below,
ST Pk RSP O esHn 501 260 Mk 0T HEI0 DA was

diluted in 2 mLs of CD CHO (invitrogen#10743-029) complete with 8mM L-glutamine

)
cotid

and HT(invitrogen) and lacking PenStrep. Next 2 mls of CD CHO complete media was
added to a 250 mls erlenmeyer flask. Then, 150 pL of DMRIE-C (Invitrogen cat#10459-
014) was added to the flask and incubated at RT for 10 min. The diluted DNA was then
mixed with the diluted DMRIE-C, flushed with 5% CO, and incubated at RT for 30 min.
During the incubation, 4 mls of CHO-S cells at 5x10° ¢/mL (2x107 total cells) were
prepared in CD CHO complete (no P/S). After the incubation, the cells were added to the
flask with DNA-DMRIE-C complex, 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 mL/L PenStrep with 20% conditioned media

and antibiotic (12.5 pg/ml puromycin) at appropriate cell density for plating. Cells were
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3ee9/ MMAE profil eExanpl e 21. Expression vector
construction, transfection, expression and

weouaodi7foresasi on of anti-MN |1 gGs based from 3ee9 PCghiS2@ed47445
heavy CDR vari abl e regions using a stable CHO cel
expression system Constructi on of expression vector
3ee9H-i pCwWi |1 G F8 The kappa and heavy CDR vari abl e
regions (SEQ BD NCS: 126 and 125, respectively) from
vect or 3ee9pMORPHX9 (obtai ned in accordance with

Plated ap 1QQ, 3003900uane 270 eeltséweli int 26 wetltpbated+Thp a4t ¢dde then

_ Laboratories) as follows. Approximtely 350 base pair

IngihsRd in BEPWOy mstbdtat foo apmoximaelyriagesnt EaroMas taken not to
3ee9pMORPHX9 (prepared in accordance with the previous

diginenibe pdgtese. g. Exanples 1-3) was inserted into the
EcoRV - BsiW restriction enzyne sites of H+LpattB to
genelndivéduat clones JeeSkaRR& irbB pId¥eXhavih E @ells containing single
approxi mately 350 base pair Mel-Bllpl restriction

coRIndeN TR 1695RBAEP0% (or B WERIRMHRIINE. Was ic%fgi@g#ee&ﬂaméﬁ to non-tissue

the EcoRl - Blpl restriction enzyne s

treaRAVPRER PRk Byit 1 SSNETALife ﬁﬁg%’;ﬁé&‘ %%gt I%Bll{l%:res%ggbaé%%for about 1

heavy and |ight codi ng sequen
] [ [ it h R221 .
webR Juring SREEH 506 h%?o{ g%%% fr%:?%wwﬁsegﬁgg'@g%geggdt Iﬁ\-ﬁgggﬁ SXpression was

(I'nvitrogen Cat. usi ng t eway

st ST TR s R OBk SRR e

vect or
. i nat i t 3ee9 d
FLSAS BRSO DRSNS EER DR OTLRTMTR S0 Crone
b AR B8P TO20SH L5540 Sones wer

ersion casseft nvitrogen; cat# 11828-029) was
ex GO0 B MRS Rt e N DNea S of raaetded 2 4x10°
ctor 1906 gw. Vector pCET906 was obtained from M
el iRl A Ty a R R P TR S 3 Seipriged bRPLISA.
CIBNC Biotegpnologﬁ (2005), 5:17,which is incorporated o
I Y5 Iy iedarmechic®, - 19 13094 and kid0RIdjluigns Glose 3ped-2S exhibited

Agel restriction enzyne fragnent from pCET906_gw was
thetl'&élﬁes& Fe(’fFFéag prmlgpdyw@ng@éqaugp{ dheBeed.25 cells were transfered into a 125

mL erlenmeyer shaker flask seeding at 2x10° cells/mL to adapt cells to suspension growth.

Expression of the anti-MN TeGs

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 cultured for seven days in 50% CD-CHO Media (Invitrogen 10743),
50% Sigma CHO media Number 5 (Sigma 0363), 1% FCS, 1x HT supplement (Invitrogen
11067-030), Penicillin/Streptomycin (Invitrogen 15140-122), 8 mM L-Glutamine
(Invitrogen 25030-081), and 12.5 ug/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)

prior to IgG purification.
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wdeswroress in Wllians et al.,

pCET1015 to generate pCW_UCOE8 DEST. Vector pCET1015

was al so obtained from M. Laboratories and which is
supra. The vect BCTAIS2006/047445

pCW_UCOE8 DEST was propagated in an E. eoli strain
resistant to the ccdB toxin gene (e.g. such as those
mar keted as " One Shot ccdB Survival Tl cells" from
Invitrogen (cat#: C75 10-03)). The conplete nucl eotide
sequence of the insert of 3ee9H u pCwnr nF8 is shown
L19a;L thecanty I conpl et e nucl eoti de sequence
encodi ng an human 1gG anti- M antibody conprising the
kapphyriedlihEdipy200DRE V@ icabtaing gtlbasturt AR WBeNQRecentrated 2 to 5
126 10 and 125, respectively, obtained from vector
folesing PrRptcale TEBLRA0 IdD (aftridgh (MGlipBR) 38RPTAS- A Butfer, pH 7.5 was
transfect CHO-S cells with vector 3ee9H+L. pCWuUCOES,
added trthocomidAtrared rddidltetheifthal cdfesn@itideRb G M.
(i nvitrogen#10743-029) conplete with (gr%\/l L-gl utsé%%gaa was
thematided ¢ BVink! QgRB M draAskimg PERS il ¥ i
CD CHO(corrpI e?gﬁmsdi a was 151ﬂlgldded t({)n%gmﬁ%%a(meélﬂ% t%lcally

loaket 80 nfll REei n o Pivd Le9en
om0ttt s Su FUE C A 5 me

colimiRlad Ghshbd WikiNPBSHRT did é&h%@nv&ﬁg'@. %%&%%gggqﬁﬁgﬁwﬁp. The

the diluted DVRIE-C~ fl ushe

coldiniRlad @kn %sﬂ@wﬁ%‘#éﬂ%‘%&&?tfgl%%bf%q %1%7[ g&cr%sb%r &H 3.0. Upon

CHO- S cell s at 5xl

OB R0, 2 EUTLEL 8051 L3 1. e e

P

i ncubati on,
z I d.th t irled t i X.
TgGY WerdMinerel MR S b Blonte o e irotinn e i b- Final

oS A o Bt L B s

conpl ete
S AN SN I TR
wHEBHREAL pRh SSe 35 typ ERR B OmcBIIER IR heRacTBins of M =
50 lglg?l a%géhg iigtgtl ‘iﬁlﬁl('“]ééf 3{11,' / %ﬁq@%% zSlﬁtvglgFizri)"trleosg g[@all]t le EU/mg of
pro§OO, 390 and 2709 cells/well in 96 well plates. The o

&uhtag o8 thany 119 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 1 gram of purified protein with an overall recovery of 50 to
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: DIQOMTQSPSSLSASVGDRVTIT-
RASQDINNYLSWYQQKP-. This is the same as the N-terminal sequence of

corresponding to the mature Vkappal light chain of mAb 3ee9 (SEQ ID NO: 146). The
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i ncubated in a 5% CO2 incubator for approximtely 3
weeks. Care was taken not to disturb the plates.
wonadinreissal cl ones were expanded from pl at es hBETMG2006/047445
well's containing single colonies in | ess than 20% of
the wells on the plate. The cells were expanded to
non-ti ssue treated 24 well plates with 1m selective
nmedia per well. Cells were incubated for about 1 week
during which 500 nL of fresh nedia was added as
heguy gbain wastrio detgctest py dsmianrsegasnciessheeviag that &5 Bgjuence was
dilution to elimnate clones that do not express.
blgtksdes were tested by ELISA in duplicate using a 1:5
di lution (5uL supernatant in 95uL TBS/tween). C ones
were elimnated that gave an OD (optical density)
bel ow 0.1. Positive clones were expanded into
non-tissue treated 6 well pldt*¥s. Next 5 nLs of cells
seeded at 4x104 cells/nL. After 4 days of incubation
pr otHaying kfpxssh‘;swmdmsietadtpeﬂ:fmmé enibpdishdn®Pof 16k @Resent invention, it
_were tested using 1:50, 1:100, 1:200, and 1:400
is ti bewidsngoodthan thedpantidE defihedby et dboee paglgephs is not to be limited
secreted anti body concentrati on. The 3ee9.25 cells
to perticular dasile sedoithimthe abd%e désceiption aeurhy appdsent ¥dratibns thereof
seeding at 2x 105 cells/nlL to adapt cells to
aresprapibies ivitho gt dsphaftingfixgih eEsipant 6f scopé€ oftiiel préfind QIG@[IUOH
Transfected CHO S cells were seeded into a Wave
Liter Bioreactor (Wave Biotech, 300 Franklin Square
Drive, Sonerset, New Jersey, 08873, USA) at 500, 000
cells/m. Cells were cultured for seven days in 50%
CD- CHO Medi a (Invitrogen 10743), 50% Si gma CHO nedi a
Nunber 5 (Sigma 0363), 1% FCS, |x HT suppl enent
(I'nvitrogen 11067-030), Penicillin/Streptonycin
(I'nvitrogen 15140-122), 8 nmM L-d utam ne (Invitrogen
25030-081), and 12.5 ng/m Puronmycin (BD 631305) wth
the bi oreactor rocking at 25 rpm under a 5% CO
at nosphere at 370C. At the end of the fernentation
period, spent culture nedia was harvested by
centrifugation and sterile filtered (0.2mMV)
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prior to IgG purification.Purification of the anti-W

lgGs. Typically 10 to 20 L of I1gG containing cell
woubd7resssedi a were concentrated 2 to 5 fold uBCIAS2006/047445

Prep-Scale TFF-2 30 kD Cartridge (MIlipore). IM

Tris-C buffer, pH 7.5 was added to the concentrated

media to the final concentration of 50 MM 5.0 M NaC

was - -5 then added to a final concentration of 150

nV The concentrated nedia was typically | oaded onto a

30 nWEPAG IS GLadMHEPdSe col um equilibrated with PBS,

pH 7.4. The colum was washed with PBS pH 7.4

cont.ai ni Ngn@nfibodyvereantibodafdgngM Iy anl hitigealdbiAdingSite

then washed with PBS and eluted with 100 mM gl yci ne
spedifitaly @irbodedagaili® Bn GONIR6rkind WheRSn tHeafmkiisBMie YIYRIiRg site includes at

neutralized to pH 7.5 with IMTris-C pH'7.8. The

leRUbhd CER LTRSS WadR3L ransferred into PBS by dialysis
and sterilized by filtration (0.2mM. Final purified

ant :‘S‘%deszﬁﬁ e Afsl @k teiSTdin Al éfég@) goﬁs@sénl?ter ST 319%568.557, 58, 59,

exhibited a purity of >

608% &A% Q?|85£ 86 Eg7n gg 8@ t9§ 9%5 f(b’fs 1843 Uhd %@ﬁﬁ%?%%ﬁjsequence

fhe proteln m gratéd ‘as two 5 cdrrespondi
B R e R S RN %ﬁéﬁQ%%@B%%% 3960,
1 1
61a§%b Eﬁ?ﬁ'g 8@”%%&??%?@@0{ o7 itere also
C
Jlf o HAERE FatBRa B merﬁ‘%éﬂacwm%ﬁﬁpi?@baﬁogyﬁs 64,65,
el B, AL LT AELLPO Mol
m.cs) conbi ned fernentation typ| 3ﬁ)
Se‘iHeBF“d'é%“&g §feéFﬁr6l?a“p‘TPPi“f PR% ssrvnse ﬁd%tlfmmaw eﬁ]%@ NOS: 63, 64,
f 50 to 20 75 % N-terni nal uencin
651455 Qb b T B2 h. S Bl B 1980100 et 1 Gjan
I en th 3ee9 antibody using an ABI Procise 494 HT -
seqi®hcerid/ PRI sgledied fsim Bfe growep eensissingeg SEGER NQS: 70, 71, 72,
sequence for the mature kappa |ight chain of:

T3 DN EPSE: BASTCOR S5 I9PRAGAORNAYEL SMFQLDICR12 affljap ainino acid

the same as the N-term nal sequence of
sequence having greater than about 80% sequence identity to any of SEQ ID NOS: 70, 71,

72,73,74,75,76,79, 84, 85, 94, 95, 96, 97, 102, 103, 106, 111, or 112.

2. The antibody or antibody fragment according to claim 1, wherein the
antigenic binding site comprises a heavy chain variable region CDR 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.

3. The antibody or antibody fragment according to claim 1, wherein the

antigenic binding site comprises a light chain variable region CDR selected from the group
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corresponding to the mature Vkappal |ight chain of mAb
3ee9 (SEQ ID NO 146). Theheavy chain was not detected
woypoEdmesss sequenci ng showi ng that its seqguenceP@@AIS2006/047445
bl ocked. Having thus described in detail preferred
enbodi nents of the present invention, it is to be
understood that the invention defined by the above
paragraphs is not to be limted to particular details
set forth in the above description as many apparent
consisiiag 0HIBEQ M2 ND$: 86-21pasbarbhding dchdDsdqueegestidvinogreiethan about
the spirit or scope of the present invention. WHAT IS
80k dMeBed Bendlty 1dangadE SBCIID NORW6L biady fragment  havi ng
an antigenic binding site specifically directed
agai nst an MN protein, wherein the antigenic binding
site includes at | east one CDRI, CDR2, or CDR3: (a)
sai g CDR 7} : LSKA: -
D tos: 57 ARHBY R apib QLY FiEndi QLR GRRT S0 BipcriRne

anggenig %incﬁﬁga%igegconé@ffses l% (hfj(%gk sg{;}?engg% Eeggc[@@d ﬂgind.the group

quence Ing greater than ab equence

identity to any of SEQ ID NOS: 57, 58, 59, 60, 61, 62,
°°k}§},€‘r‘%{’f¥81, 86, 87, 88. 89. 98, 99, 104, 107, or 108:

‘3(%%5&? 5 N oot #e3 SERTBGOSER. 5 BB BaGanE o3

el B sequehd T FRnvaesn B 11 diskl P89 Soquence
0., s34 ESEadh NOF: 38,0595, 1905 ami 11405, 106, o

110; and c%&said CDR3 is selected fromthe group
cord st | ,.,léa SERAP) NORAB): 669 737108, 19, andd 1274 75 76,
79, 84, 85, 94 95 96, 97, 102, 103, 106, 111, 112
and®hn arPRBIREQ DNk GlavtRy> §FeatdedS:t han about
80% sequence identity to any of SEQ ID NOS: 70, 71
72,073, Adah1Y SEFFIDNOS o1, 6867588, 9B5mdSS; 97, 102,
103, 106, 111, or 112. 2. The anti body or anti body

fr d§hent [ABBUrHHQIDINOE| 63,1691 7648180 randH@2ant i geni c
bi nding site conprises a heavy chain variabl e region
CDRhY el edd aal 1{SESHIP OS: 77, 78, 79, 86, 90, and 94;

@) [5a6] SEQ ID NOS: 80, 82, 84, 99, 101, and 103; and
()] [Saa3] SEQ ID NOS: 81, 83, 85, 104, 105, and 106.
5. The antibody or antibody fragment according to claim 1, wherein the

antigenic binding site comprises a set of heavy chain CDR sequences selected from the
group consisting of:

(a) [3ee9] SEQ ID NOS: 57, 63, and 70;

(b) [3ef2] SEQ ID NOS: 58, 64, and 71;

© [led4] 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,
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group consisting of: SEQ ID NOS: 57-85 and an am no
aci d sequence having greater than about 80% sequence

woOdeimto7e33st o any of SEQ I D NOS: 57-85. 3 The aRCThisgope6/047445

or anti body fragnent according to claim1, wherein the
antigenic binding site conprises a light chain

vari abl e region CDR selected fromthe groupconsisting
of: SEQID NOCS: 86-1 12 and an am no acid sequence
havi ng greater than about 80% sequence identity to any
of SEQ I DINbEO] SBQUIDINOS46 1.6 andTpody or anti body
fragment according to claim1, wherein the 5 antigenic
bi ntBing s[3btd2¢ SEAY IBNOS 62£69,0hd @BR sequences sel ect ed
fromthe group consisting of: (a) (a) [3ee9] SEQID
NOS(h)57, Bl TSEQED, NOS; 738, 9dd 76p) [3ef2] SEQ I D
NOS: 58, 64, 71, 107, 109, and 111; (c) [led4] SEQID
NOS(i) 59, Bas] $8Q IPKOSLEH, sAndd 84landl0 (d) [3a4] SEQ
ID NOS: 60, 66, 73, 108, 110, and 112; (e) [3ab4] SEQ
| D OYOS:  65aa81SEGD NGs: §iL.8328gk 85; (f) [3ahl O SEQID
NOS: 61, 68, 75, 88, 92, and 96; (g) [3bb2] SEQ ED
NOS: 62, 69, 76, 98, 100, and 102; (h) [laal] SEQ ID
NCs: 77, 78, 79, 86, 90, and 94; 5 (i) [5a6] SEQ ID

2 gt o o B ey o

n ' ; ; t im1l, wh in.t

RO I QAL SSEQINEGl 1Bk Ueent SRR e
s selected fromthe 0 gro consi sting of:

g"(@)é"?ggg@?ggmlo NCS: 57, 63, and 70: (b [3ef2] SEQ

ID NS 38eeA%EGM NDs: 89, 93, and 97
(®)  [3ef2] SEQ ID NOS: 107, 109, and 111;
(©  [le4] SEQID NOS: 107, 109, and 111;
(d  [3a4] SEQID NOS: 108, 110, and 112:
(¢)  [3abd] SEQ ID NOS: 87, 91, and 95:
()  [3ah10] SEQ ID NOS: 88, 92, and 96:
(2  [3bb2] SEQ ID NOS: 98, 100, and 102:
(h)  [laal] SEQ ID NOS: 86, 90, and 94;
()  [526] SEQ ID NOS: 99, 101, and 103; and

€)) [5aa3] SEQ ID NOS: 104, 105, and 106.

7. The antibody or antibody fragment according to claim 1, wherein the

antibody or antibody fragment binds to the MN protein with a dissociation constant of

about 0.15 nM to about 50 nM.
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(c) [1e4] SEQ ID NOS: 59, 65, and 72; (d) [3a4] SEQ ID

NOS: 60, 66, and 73; 5 (e) [3ab4] SEQ ID NOS: 61, 67,
wanw7mo38) [3ahl G SEQ I D NOS: 61, 68, and 75PCTA@)52006/047445

[3bb2] SEQ ID NCS: 62, 69, and 76; (h) [laal] SEQ ID

NCS: 77, 78, and 79; (i) [5a6] SEQ ID NOS: 80, 82, and

84; and 0") [5aa3] SEQ ID NOS: 81, 83, and 85. 6. The

anti body or antibody fragnent according to claiml,

wherein the antigenic binding site conprises a set of

| i gh8. challhe Gdibclyqrentbsdsihgatdceisrding OelgiOlpvherein the

consisting of: (a) [3ee9] SEQ ID NOS: 89, 93, and 97;
anfibpdy 3ein?eGSEQ | D NOS: 107, 109, and 111; (C) [Ie4]

SEQ I D NOS: 107, 109, and 111; (d) [3a4] SEQ I D NGCs:

108, 110, and 112; (e) [3ab4] SEQ ID NOs: 87, 91, and

95; (f) [3ahlQ SEQ ID NCS: 88, 92, and 96; (g) [3bb2]

SEQ ¢ D NCFe g&xbol@Q)r aﬂﬁgocﬁpg cf’ﬁmtm%s(% éi& t§%%}nDl Wrcm the

86, 90, and 94; (i) [5a6] "SE

anfifoty BRI IRt ok B N B et Sé]?bﬁagﬁ‘aa%%‘em Fab);
frapmdf SRy B %“‘%“@ﬁ“' fRgher o GBI o?x%%n ﬂ?@ﬁ?%sg"%%-sminémibody’
b‘?ﬂi’?‘é‘?}%ﬂﬁﬁ’g SR dhioierid i 03%?%“%%% fe Shgrpay. °°%

10. The antibody or antibody fragment according to claim 1, wherein the

antibody or antibody fragment is humanized.

11. The antibody or antibody fragment according to claim 1, wherein the

CDR1, CDR2, and CDR3 are non-human.

12. A composition comprising an antibody or antibody fragment thereof

according to claim 1 and one or more pharmaceutical auxiliary substance.

13. The antibody or antibody fragment according to claim 1, wherein the

sequence identity is greater than about 85%.

14. The antibody or antibody fragment according to claim 1, wherein the

sequence identity is greater than about 90%.

15. The antibody or antibody fragment according to claim 1, wherein the

sequence identity is greater than about 95%.
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antibody is an 1gG 9. The antibody or anti body

fragnment according to claim1, wherein the antibody is
waned7gp@s3s | gRa, |g&b,- 1g&, 1gM -1gD, |gE, pCgAS2dogh7445

Fab fragment, F(ab') 2 fragment, scFv fragnent, Fv

fragnment, a diabody, l|inear antibody, single-chain

anti body, biospecific antibody, chineric antibody, or

mul ti specific antibody. 10. The anti body or anti body

fragment according to claim11, wherein the antibody or

anti body fragnment is humani zed. 11. The anti body or

anti body fragnent according to claiml1, wherein the

CDR! 16.CDRZhe amsbddpid3 aatiBodioftagibihccdrdingtoGPARP S, wikeédéin the

conprising an anti body or anti body fragnent thereof
seQGERE dddmity B grbabrihin absut®ve, or more phar maceuti cal

auxi |l iary substance. 13. The anti body or anti body

fragnent according to claiml, wherein the sequence

identity is greater than about 85% 14. The anti body

T e e

sequence | Ity I's great D I
O B 90 A LSRR FSSEL A s

SR O O RO bt BAOB SR By
AP cENE cHra A OIRIEL | ony eact ve agalnet W
rav g, S0 SILLRLS PLodiog S{ts cpec Lenla A ietsd

SOt Kl Ao 1 BB Sag i B0V F4S: g agtaamin acid
secfll.lre%rcrn]e %Q\%n g tg?e%?er%ggnstjlbsotuit gg%o;eql?e%l(gelig)enlk%:to 2117); of5§3EQ ID NOS: 57, 58,
59, 60, 61, 62, 77, 80, 81, 86, 87, 88, 89, 98, 99, 104, 107, or 108;

(b) said CDR2 is selected from the group consisting of SEQ ID NOS: 63, 64,
65, 66, 67, 68, 69, 78, 82, 83, 90, 91, 92, 93, 100, 101, 105, 109, 110 and an amino acid
sequence having greater than about 80% sequence identity to any of SEQ ID NOS: 63, 64,
65, 66, 67, 68, 69, 78, 82, 83,90, 91, 92, 93, 100, 101, 105, 109, or 110; and

(© said CDR3 is selected from the group consisting of SEQ ID NOS: 70, 71,
12,73,74,75,76,79, 84, 85,94, 95, 96, 97, 102, 103, 106, 111, 112 and an amino acid

sequence having greater than about 80% sequence identity to any of SEQ ID NOS: 70, 71,

72,73,74,75, 76,79, 84, 85, 94, 95, 96, 97, 102, 103, 106, 111, or 112.

18. The composition according to claim 17, wherein the antigenic binding site
comprises a heavy chain variable region CDR 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.
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59, 60, 61, 62, 77, 80, 81, 86, 87, 88, 89, 98, 99,

104, 107, 108, and an am no acid sequence havi ng
wanreetoges3s han about 80% sequence identity to aRgTAR2BEQI7445

I D NOS: 57, 58, 59, 60, 61, 62, 77, 80, 81, 86, 87,

88, 89, 98, 99, 104, 107, or 108; (b) said CDR2 is

sel ected fromthe group consisting of SEQ I D NCS: 63,

64, 65, 66, 67, 68, 69, 78, 82,0 83, 90, 91, 92, 93,

100, 101, 105, 109, 110 and an ami no acid sequence

havi ng greater than about 80% sequence identity to any

of SEQ ID NCSs: 63, 64, 65, 66, 67, 68, 69, 78, 82, 83,

90, ©1, 9Phe &3npddiion ddkbrdiddtn c1a .17 0Whdréfdy thaRdtidhlic binding site

said CDR3 is selected fromthe group consisting of SEQ
cohrpris€3a 1ight, chain vaffable/RgiofdCDR3elebfdd ffén tiéerodp .codsting of: SEQ

95, 96, 97, 102, 103, 106, 11 1, 112 and an amno acid

IDSEQ8ES64 1D AME AF aiRGh&H sk @HQHB
identity to anyaof SEQ | S(hﬁmc g%%ﬁ%%%ﬂ&?%&ﬁggo%?%ﬂumxm

ldgrﬁbtyio%nﬁélﬁs@ém%os%e 19@ 97 102 103, 106, 111, or
18." The conposition according to claim17,

mhereln the antigenic binding site conprises a heavy
chain variabl e regi on CDR selected fromthe group

Sequgnce TEvRP S R o f Bl PPl R affachic vindiog e
o Kl S, SGBC{“%I&% Giep spioring o
32ﬁ.agré%rgéﬁgﬁ&gﬂif§§?cgfgﬁ iféﬁ??%é%gugﬁgaegnsisting
Jbﬁ?&ﬁ%‘%@% Hoy g%oﬁéﬁgioﬁé]’si%%éi‘f’ﬂ lGentity o any
©Fo HanESBNRPe, Snidt: W eedd ki ng it

set of CDR sequences sel ected fromthe
grgE f‘gﬁé?@tsf‘?% INOF 560, F@e%?a] EUQ pridd2; 57, 63,
70, 89, 93 and 97 bg $3ef2 Q ID NOs: 58, 64, 71,
107 109! le 8V @7|?>1Neg9559 65, 72,

107, 109, and 111'
6)) [3ah10] SEQ ID NOS: 61, 68, 75, 88, 92, and 96;

€3] [3bb2] SEQ ID NOS: 62, 69, 76, 98, 100, and 102;

(h) [laal] SEQ ID NOS: 77, 78, 79, 86, 90, and 94;

@) [5a6] SEQ ID NOS: 80, 82, 84, 99, 101, and 103; and
G) [5aa3] SEQ ID NOS: 81, 83, 85, 104, 105, and 106.
21. The antibody or antibody fragment according to claim 17, wherein the

antigenic binding site comprises a set of heavy chain CDR sequences selected from the
group consisting of:

a) [3ee9] SEQ ID NOS: 57, 63, and 70;

b) [3ef2] SEQ ID NOS: 58, 64, and 71;

c) [1e4] SEQ ID NOS: 59, 65, and 72;
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(d) (d) [3a4] SEQ ID NCs: 60, 66, 73, 108, 110, and

112; (e) [3ab4] SEQ ED NOs: 61, 67, 74, 87, 91, and
wO3p07(0f7)538 3ahl O SEQ I D NOS: 61, 68, 75, 88, 9PCTAIS2006/047445

96; (g) [3bb2] SEQ ID NOSs: 62, 69, 76, 98, 100, and

102; (h) [laal] SEQ ID NOos: 77, 78, 79, 86, 90, and

94; (i) [5a6] SEQ ID NOs: 80, 82, 84, 99, 101, and

103; and (j) [5aa3] SEQ ID NOs: 81, 83, 85, 104, 105,

and 106. 21. The anti body or antibody fragnent

accod)di ng[3ad] SEQ 1D NDS: wheb&iandt7Be anti geni c bi ndi ng

site conprises a set of heavy chain CDR sequences

sel egt ed {3204 $HO W NOS: 60161, 3hiing; of : a) [3ee9] SEQ
ID NOS: 57, 63, and 70; b) [3ef2] SEQ ID NOS: 58, 64,

and f§1; cj3ahieSEQHED NOSNES 68,284 765, and 72;d) [ 3a4]
SEQ I'D NOS: 60, 66, and 73; e) [3ab4] SEQ ID NOS: 61,

67, @nd 7 S 61, 68, and 75;
[ 3bb ]n SE bbﬁ SNo%aﬂm@bS EQ%%@? h) [| aal ]anSEQ | Dg)

NOS: 1177, 1 D NOS: 80, 82, d
> gz Mg jﬁ%algéaﬁag] SEQ)SJ{E?@ ’%?9 and 85. 25. The
ant ihody Cﬁgggmgp%ng%go&ging to claim17,

wher'in t e eni ¢ bindifig sité conprises a set of

condl st P?gﬂoﬁ%‘ﬁ?ﬁ%f%@% o1 59, 53, and 07,

22. The antibody or antibody fragment according to claim 17, wherein the

10 antigenic binding site comprises a set of light chain CDR sequences selected from the
group consisting of:

a) [3ee9] SEQ ID NOS: 89, 93, and 97;

b) [3ef2] SEQ ID NOS: 107, 109, and 111;

c) [le4] SEQ ID NOS: 107, 109, and 111;
15 d) [3a4] SEQ ID NOS: 108, 110, and 112;

e) [3ab4] SEQ ID NOS: 87, 91, and 95;

f) [3ah10] SEQ ID NOS: 88, 92, and 96;

g) [3bb2] SEQ ID NOS: 98, 100, and 102;

h) [1aal] SEQ ID NOS: 86, 90, and 94,
20 i) [5a6] SEQ ID NOS: 99, 101, and 103; and

N [5aa3] SEQ ID NOS: 104, 105, and 106.

23. The composition according to claim 17, wherein the cytotoxic agent is
selected from the group consisting of: monomethylauristatin-E or functional analog
25 thereof, monomethylauristatin-F or functional analog thereof, aplidin, azaribine,
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b) [3ef2] SEQ ID NOS: 107, 109, and 111; c) [le4] SEQ
I D NOS: 107, 109, and 111; d) [3a4] SEQ ID NOS: 108,
wa207/0aesd8 112; e) [ 3ab4] SEQ ED NOS: 87, 91, aRdTAS2000/047445
[3ahl O SEQ ID NOs: 88, 92, and 96; g) [3bb2] SEQ ID
NOS: 98, 100, and 102; h) [laal] SEQ ID NOCS: 86, 90,
and 94; i) [5a6] SEQ ID NOS: 99, 101, and 103; and j )
[5aa3] SEQ ID NOCS: 104, 105, and 106. 23. The
conposition according to claim 17 wherein the
an@ytrodods iaca@gidirie, bogpicas berdefoniit) biyestgtioUpboantanstdlidgeamycin,
of : nononet hyl auri statin-E or functional anal og
catipeotedin, N> hpdekindnaptothetial tdimfnsgfe, cBlRbidx0 Bilbralcagcisplatin,
t hereof, aplidin, azaribine, anastrozol e, azacytidi ne,

mbbt%em/((l:ml‘-ltlgfSﬁm&boblaﬁﬁsélé‘dﬂﬂlné cyBlépHbépMamide, cytarabine,
cal i cheanycin, canptothecin, 10- hydroxycanptothe0|n

dabadbakiat | Retak8l, ﬁQJtﬁ?@ymﬁm QaahHGdih glidupdtiad, | 'cﬁunorublcm,
irinotecan (CPT-1 1), SN 38, carboglatln cladri bi ne,

deﬁ%&k@lﬁm&pBﬁmﬂﬁllbé\s\ﬁo@rﬁabﬁﬁmmg Ik hﬁ:ﬁé H Ju @ﬁg?;&% qagicin

dact i nonyci n aunorrym n gl ucuroni oru

gl@&%@rﬁﬁ% rle%ﬂ?ﬁ sl rQé d‘aInluLtl?x?es ELQ?)BS]dQ oﬁfiﬁé&épde%lgwronide etoposide

doxor ubi ci n g ucur oni epiru

| d
ool 1R LA RE BUIRTSL o 68%1:5&5‘19@5@9&04%9@@%3 A, flutamide,
FudR fl uda
o JPUOWU%W)O&%%“F‘CI*%%P% VesrEFBhESf s e
AR T R e
C or et ham ne, eSt erone acet ate,
RO S1ORE BcIite, THERHRLRCEHlonfit EAEbpTF-ABIobgEine, 6
ner capt opuri ne, net hotrexate m t oxantrone,
m“ﬁ?%ﬂ%?&w@w RethAtes e PROX ARt RReaRUthrsAYsY4 mispwyFigy Bitotane, phenyl

ednlsone procarbazi ne, paclitaxel, pentostatin,
bu tegpree mggqﬁjgqugébazme paclitaxel, pentostatin, PSI-341, semustine

streptozocin, tamoxifen, taxanes, taxol, testosterone propionate, thalidomide, thioguanine,
thiotepa, teniposide, topotecan, uracil mustard, velcade, vinblastine, vinorelbine,
vincristine, ricin, abrin, ribonuclease, onconase, rapLR1, DNase I, Staphylococcal
enterotoxin-A, pokeweed antiviral protein, gelonin, diphtheria toxin, Pseudomonas

exotoxin, Pseudomonas endotoxin, and combinations thereof.

24, The composition according to claim 17, wherein the cytotoxic agent is

monomethylauristatin-E or functional analog thereof.

25. The composition according to claim 17, wherein the antibody or antibody
fragment binds to the MN protein with a dissociation constant of about 0.15 nM to about

50 nM.

106



10

15

20

streptozocin, tanoxifen, taxanes, taxol, testosterone

propi onate, thalidom de, thioguanine, thiotepa,
woem7paei3sle, topotecan, uracil nustard, vel cadeCT/US2006/047445

vi nbl asti ne, vinorel bine, 15 vincristine, ricin,

abrin, ribonucl ease, onconase, rapLR , DNase |

St aphyl ococcal enterotoxin-A pokeweed antiviral

protein, gelonin, diphtheria toxin, Pseudononas

exot oxi n, Pseudononas endot oxin, and conbi nati ons

t her2®f. THe cdinpogdtiopasiordiag taclain d7nghéeircihaiamibddy is an IgG.

wherein the cytotoxic agent is 20

nononet hyl auri statin-E or functional anal og thereof.

25. The conposition according to claim 17, wherein the

ant i pndy Bhe 86tapbatyn Eé@%ﬁ?tto A1 7, WHehsin MY Bt@oBY Br antibody
with a dissociation constant of about 0.15 nMto about

i T hi Of .84 tf ACl Al .
fr. ¢ iZaPRG1TheGSEREsh 103 S%@ ff?j.,rigﬁ, RAS o?f[%ﬂ/[h otype, an Fab

erein the antibody 1s an [ e “conpos|

frRecit A0 )] Baghhi K gg}ﬁ‘ i ti . ]
rant i bocfy fﬁr aa%ebnttnlks afrr1 g‘%ﬁ%ﬁig@‘&% égg%?édﬁgl&ar ??;Wf(’dy’
il 3chdi ; i e Fab 5.fragnment. . :
s Spb Lol G EORES oA Dy OO heciic nivocs:
di abody, Iinear antibody, single-chain antibody,
bi ospeci fic antibody, a chineric antibody or

mul tyespecific antibody. 28. The copposjtion accordjng .

Lo, Aty m L COBrATI F3relng FaiSa™ LF. ShP oty s bsldantibody

h i zed.. 10 29. The anti body or anti body fragnent
fragglgg%?lﬁﬁn’?%&)'cl aim1l7, wherein the CDR, CDR2, and

CDR3 are non- human. 30. A conposition for treating a

subj ect having an M\-rel ated cancer, 15 conprising an

anti-cancer agent and an anti body or antibody fragnment
theror R ‘H‘Sl%aﬂy Sh ey dragmeat Agosding te plaemnf ] berein the

di rected against an MN protein conjugated to a
CDRI1, CDR2, an% CDR3 are non—hgman. g

30. A composition for treating a subject having an MN-related cancer,
comprising an anti-cancer agent and an antibody or antibody fragment thereof having an
antigenic binding site specifically directed against an MN protein conjugated to a
cytotoxic agent, wherein the antigenic binding site includes at least one CDR1, CDR2, or
CDR3:

a) said CDR1 is 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, 108, and an amino acid
sequence having greater than about 80% sequence identity to any of SEQ ID NOS: 57, 58,
59, 60, 61, 62, 77, 80, 81, 86, 87, 88, 89, 98,99, 104, 107, or 108;

b) said CDR?2 is selected from the group consisting of SEQ ID NOS: 63, 64,

65, 66, 67, 68, 69, 78, 82, 83, 90, 91, 92, 93, 100, 101, 105, 109, 110 and an amino acid
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cytotoxic agent, wherein the antigenic binding site
i ncludes at | east one CDRI, CDR2, or CDR3: a) said
waRhl7/07es38el ect ed from the group consisting of PEBEQSkMG6/047445
NOs: 57, 58, 20 59, 60, 61, 62, 77, 80, 81, 86, 87,
88, 89, 98, 99, 104, 107, 108, and an am no acid
sequence havi ng greater than about 80% sequence
identity to any of SEQ ID NCs: 57, 58, 59, 60, 61, 62,
77, 80, 81, 86, 87, 88, 89, 98, 99, 104, 107, or 108,
seqjensa haviapreeatey thar aloue §0%r serquertve idermitp te ansoBSEQJDONOS: 63, 64,
SEQ I D NOS: 63, 64, 65, 66, 67, 68, 69, 78, 82, 83,
65066, 69168969, 78382,1830 90,1901 92,19%,1000801, 108, H0SJ oA 1@ HnAO
aci dsequence havi ng greater than about 80% sequence
i dermi ty datd @DRIE s8eQel BoNOHe gdup Ednsifiag BSEG D NiGs: 70, 71,
69, 78, 82, 83, 90, 91, 92, 93, 100, 101, 105, 109, or
72)13);74am8, 76), 79a84] 38DBB, 955 96y EAbeth (3, 90k hA, Qﬁ@‘dﬁ’d an ammo acid
consi sting of SEQ I D NCS : 70, 71, 72, 73, 74, 75, 76,

seqi@ncSHaviB® gredfor tRin ab¥t 8%, sediehce %tlt}%ant)f%énsE% ¥B Nos: 70, 71,

and an am no aci d sequence havi ng greater

72 S1¥473 98! | [
OIS AT 99, $4151 by J0081Y, 3o, BN, %?12102

103 106, 111, or 112. 31. The conposition according
to claim 30, mherein the antigenic binding site

congyi se | sel ect e
romi he%%o%ﬁ%ﬁ%ﬂﬁc&rﬁﬁ% Bt 7B et i ipeing sie
avi.n at.er bout 80%
°°fﬁ€?a%§ﬁ?§a%§ﬁ% NS s eyir«ﬁe%h%gm D gopsistipg of: SEQ
KRYRQs ccordln to c aim 30
b geni cglgl Ading < a\%% SEOS lgaégn%gqeg&ﬁ{ @W&ﬁoﬂt 80% sequence
‘ ; ted fromthe group consisting
lde}é?&@%@'loﬁ%%‘éﬁ)%' ﬁZ&End an am no aci d sequence
havi ng greater than about 80% sequence identity to any

of SEQ I D NOS: 86-1 12. 33. The conposition according

# ng%O wherein the antigenic binding site
n% ise chwowlow%%éwaéﬂe@émé& stersn thegpntigeic binding site

ngp onS| st.ing of:
comiprise 1ght chain vanable region CDR selected from the group consisting of: SEQ

ID NOS: 86-112 and an amino acid sequence having greater than about 80% sequence

identity to any of SEQ ID NOS: 86-112.

33. The composition according to claim 30, whereiﬁ the antigenic binding site
comprises a set of CDR sequences selected from the group consisting of:

a) [3ee9] SEQ ID NOS: 57, 63, 70, 89, 93, and 97;

b) [3ef2] SEQ ID NOS: 58, 64, 71, 107, 109, and 111;

c) [1e4] SEQ ID NOS: 59, 65, 72, 107, 109, and 111;

d) [3a4] SEQ ID NOS: 60, 66, 73, 108, 110, and 112;

€) [3ab4] SEQ ID NOS: 61, 67, 74, 87, 91, and 95;

f) [3ah10] SEQ ID NOS: 61, 68, 75, 88, 92, and 96;

108



10

15

20

25

a) [3ee9] SEQ ID NOS: 57, 63, 70, 89, 93, and 97; b)
[3ef2] SEQ ID NOS: 58, 64, 71, 107, 109, and 111; c)

wOhkew]07@88 | D NOS: 59, 65, 72, 107, 109, and 1BAT/US2006/047445

[3a4] SEQ ID NCs: 60, 66, 73, 108, 110, and 112; e)
[3ab4] SEQ ID NCs: 61, 67, 74, 87, 9 1, and 95; f)
[3ah 10] SEQ ID NOS: 61, 68, 75, 88, 92, and 96;Q)
[3bb2] SEQ I D NOS: 62, 69, 76, 98, 100, and 102; h)
[laal] SEQ ID NGCs: 77, 78, 79, 86, 90, and 94; i)

[ 5a63) SEQ3bbZNEEQ BONGE? 62869, 76998,1M0, amh#02,03; and |

) [5aa3] SEQ I D NOs: 81, 83, 85, 104, 105, and 106.
34. Whe cOapbkSEQID MOSo77,i 78] 70086;/08] snd3®4; wherei n t he
antigenic binding site conprises a set of heavy chain
CDR i3 equefsa6sSES EXNexb: R0ogn, t8aeoq)r @upasd 063 ;3higng of :

a) [3ee9] SEQ ID NOs: 57, 63, and 70; b) [3ef2] SEQ ID

NCS:j) 58, , 65, d
)%, o nos o sy s o5, o

ID NOS: 61, 67, and 74; f) [3ahl O SEQ ID NOS: 61, 68,
and 75: g) [3bb2] SEQ ID NOS: 62, 69, and 76; h)

I[\I|(§6g4]8085§.12é &m 1(717 accéﬁim?ﬂ)[ %ngz%jib \%%5[?%] th%guée%c binding site

&ﬁns@sngse% Bf h§ e gg{)ﬂ) 9&%&1&1‘1(:%@ s?lecte(ri %Iﬂorrllg tltbeggréug &m% ing of:

erein the an conpris

e g 110 0 0o

b)  [3ef2] SEQ ID NOS: 58, 64, and 71;

c)  [le4] SEQ ID NOS: 59, 65, and 72;

d)  [3a4] SEQ ID NOS: 60, 66, and 73;

e)  [3ab4] SEQID NOS: 61, 67, and 74

f) [3ah10] SEQ ID NOS: 61, 68, and 75;

g [3bb2] SEQ ID NOS: 62, 69, and 76;

h)  [laal] SEQ ID NOS: 77, 78, and 79;

i) [5a6] SEQ ID NOS: 80, 82, and 84; and

) [Saa3] SEQ ID NOS: 81, 83, and 85.

35. The composition according to claim 30, wherein the antigenic binding site

comprises a set of light chain CDR sequences selected from the group consisting of:

a)  [3ee9] SEQ ID NOS: 89, 93, and 97;

b)  [3ef2] SEQ ID NOS: 107, 109, and 111;
c) [1e4] SEQ ID NOS: 107, 109, and 111;
d)  [3a4] SEQ ID NOS: 108, 110, and 112;
e) [3ab4] SEQ ID NOS: 87, 91, and 95;

109



15

20

25

a) [3ee9] SEQ ID NOS: 89, 93, and 97; b) [3ef2] SEQ ID

NOS: 107, 109, and 111; c) [led4] SEQ ID NCs: 107, 109,
wanw7hrds3sd) [3a4] SEQ ID NOS: 108, 110, and 1BET/US)006/047445

[3ab4] SEQ ID NOS: 87, 91, and 95;f) [3ahl SEQ TD

NOS: 88, 92, and 96; g) [3bb2] SEQ ID NOS: 98, 100,

and 102; h) [laal] SEQ ID NOS: 86, 90, and 94; i)

[5a6] SEQ ID NOs: 99, 101, and 103; and j ) [5aa3] SEQ

I D NOS: 104, 105, and 106. 36. The conposition

accobdi ng[3abl1@] SEIBANOSh BB ahd@6AaNt | - cancer agent

is selected fromthe group consisting of bleonycin,

doceg)axel [IbBAKSES ) NAR %81 uln, ahd 102dat r exat e,

erlotinib (Tarceva), etoposide, finasteride (Proscar),

f1 utigm de[1aEL SKOID, NOSIBE AN LAG o4 Genzar), genitinib
(Irresa), goserelin acetate (Zol adex), granisetron

(Kytiyil), [5aBPSEQ 1D NOLGILL0 1, ahdi i1 09I ARAN _
(Canpt o/ Canpt osar), ondansetron (Zofran), paclitaxel

(Taxel ), PRIAAOIBIOSOIOASB! dna Rid, 0Car Pi ne

hydrochl ori de (Sal agen), porfiner sodium (Photofrin),
i nterl eukin-2 (Prol eukin), rituximb (Rituxan),
t opot ecan (Hycantin), trastuzumab (Herceptin),

Tri &g ne, rvi ILStJ ne Lporel hine,tartrate . .
(Nav s b ) Rt acckt IRk B SRR pe apisapec agent s
f..37. The conposition according ta clai 0 ..
selbRED TR pleralp Fol BB B R Lol b drorubicn
ent_ sel ec fromthe group consisfin f X i
<5 B hatrl. b TR et g Y rossR e (Bulexin)
AN T M T L LA = A —es)
. gr.o.ptg; factor . anti bodj es or peggi des, anti-Fl k-1 )
IMZHRIPEEFYEC). Yiatecap; (Camptofpmpintrgsordanpeian edtan), paclitaxel
| ami nin peptides, f bronectin peptides, plasm nogen
(Taxql), pggaspargase (Oncaspar), pilocarpine hydrochloride (Salagen), porfimer sodium
(Photofrin), interleukin-2 (Proleukin), rituximab (Rituxan), topotecan (Hycamtin),

trastuzumab (Herceptin), Triapine, vincristine, vinorelbine tartrate (Navelbine), and

therapeutic antibodies or fragments thereof.

37. The composition according to claim 30, wherein the anti-cancer agent is an
anti-angiogenic agent selected from the group consisting of angiostatin, 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, fibronectin peptides, plasminogen activator
inhibitors, tissue metalloproteinase inhibitors, interferons, interleukin 12, IP-10, Gro-8,
thrombospondin, 2-methoxyoestradiol, proliferin-related protein, carboxiamidotriazole,
CM101, Marimastat, pentosan polysulphate, angiopoietin 2, interferon-alpha, herbimycin
A, PNU145156E, 16K prolactin fragment, Linomide, thalidomide, pentoxifylline,
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inhibitors, tissue netall oproteinase inhibitors,
interferons, interleukin 12, IP-10 G o-b,
wohowmiespondi n, 2- net hoxyoest radi ol , PCT/US2006/047445
proliferin-related protein, carboxiamdotriazol e,
CM A, Marinmastat, pentosan pol ysul phate, angi opoietin
2, interferon-al pha, herbinycin A PNU145156E, 16K
prolactin fragnment, Linom de, thalidom de,
pentoxi fylline, genistein, TNP-470, endostatin,
gepastdin,t BIXBI470aewddstatin, pacdiodx@y,i accutit, BRiofStit, Mencristine, bleomycin,
bl eonycin, AGW 1470, platelet factor 4 and

AGMWSYGE Iplatelet B tor endc@ineegtlinepn according to claim
30, wherein the anti-cancer agent is an - 5 agent that

bl ocks or inhibits a nmulti-drug resistance phenotype
sel ected fromthe group consisting of tanoxifen,

ver aggan | Ted ion.
accor di ng tog%‘ﬁ%f‘%?%%%&%ﬁ%rﬁatalﬁ%@?y‘?‘éé%ﬁf%‘%sgﬁﬁmfef sgentis an

ag@ﬁ’ﬂﬂﬁ'ﬁ?&lgéﬁls&’d{-%ﬁ%ﬂg b it Hru %Pé(}?sttdngg %@&Iéc?gé ﬁgh the group

The conposition acc |ng t

°°ﬁ%ﬁ%ﬁ%@ﬁ%ﬁgﬁ??§f§¥%ﬁ@ﬁr%&1 %Pgﬁa anal og t hereof.

41. The conposition accordlng to claim30, wherein the
anti body or antibody 15 fragment binds to the MN

pr ot a _dissoci ati n co sta about 0.15.
o et " sRpoSES s Botf e SRR AR Pl g cHistayie phnt i
, eL.n th body. i s an I 0 43. The

moé’é’ﬁb%gﬁ?ﬁ"bﬁﬁa% go‘?r&[f‘ﬂ"gt“i‘%l %‘Paé?gﬁhf%%OfMer ein the

anti body or antibody fragnent is an Igd, |gR&a,

g&b, 19gG3, 1gM IgD IgE, IgA or IgMisotype 2 a

Fab fragnent F(ab'') 2 fragment, scFv fragnment

fradifent , TBe cAmPRSION acprhng tanyiisef claimg|3d. cvhswem the cytotoxic

antlbody, bi ospeci fic antibody, chineric antibody or
ageRflis Mopemethydausiatolpr fynciionalanalpgdhersabosi ti on

according to claim30, wherein the antibody or

anti body fragnent is humani zed.

41. The composition according to claim 30, wherein the antibody or antibody

fragment binds to the MN protein with a dissociation constant of about 0.15 nM to about

50 nM.

42. The composition according to claim 30, wherein the antibody is an IgG.

43. The composition according to claim 30, wherein the antibody or antibody
fragment is an IgG1, IgG2a, IgG2b, IgG3, IgM, IgD, IgE, IgA, or IgM isotype , a Fab
fragment, F(ab’), fragment, scFv fragment, Fv fragment, a diabody, linear antibody,

single-chain antibody, biospecific antibody, chimeric antibody or multispecific antibody.
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45. The conposition according to claim30, wherein the

CDRI, CDR2, and 5 CDR3 are non-human. 46. The
woanpasisson according to claim30, wherein theCcT/uS2006/047445

sequence identity is greater than about 85% 0 47. The

conposition according to claim 30, wherein the

sequence identity is greater than about 90% 48. The

conmposition according to claim 30, wherein the

sequence identity is greater than about 95% 5 49. The

conp¥ki t i Dime easpositigigadcordih@ tow1dth 30hehatin thB@antibody or antibody

sequence identity is greater than about 99% 50. The
fragarepo s Kuneahizggicor di ng to cl ai m 30, wherein the cancer

isinthe formO of a solid tunor. 51. The conposition

according to claimb50, wherein the solid tunor is in

or originating fromthe breast, respiratory tract,

| ungys, br ajy cdrﬁlfﬁsﬁ?ﬂiﬁa{dcﬁﬁdil%g 8P02intBG8HHdr¥& thé 3R1, CDR2, and
colon, urinary tract, kidney, esophagus, cerviXx, eye,

Clﬁkyﬁfenoilkﬂxﬁn pead, neck, thyroid, 5 and
par at hyr ol .%2. A nmet hod of diagnosing an M\-rel ated

di sorder characterized by abnornmal M | evel s

conprising conparing the level of MNin a suspected

di seased 4,1 s r.cell with the |evel of. ina . -
cor ?%é po nrlL | encaoqﬁ%oaftf%yactc ?é&é%too‘gm%ﬁ{’, WW%IPXFIE Sepence identity is

MN,5,,1 evel in the suspected di seased tissue
gre%?g}géﬁ%?oé‘tgg%rndi cation of an M\-rel ated di sorder,

said step of conparing further conprising detecting
the level of MNin the diseased tissue and the healthy

tissue wi.th the anti body or antibody fragnment ) o
accdrdi ngt HeEOmREsHioR, acsarding,o %Fh%% whesgpdhe gpqusnce identity is

claim 52b’ wherein the MN-rel ated disorder is a
greater than about 90%.

48. The composition according to claim 30, wherein the sequence identity is

greater than about 95%.

49. The composition according to claim 30, wherein the sequence identity is

greater than about 99%.

50. The composition according to claim 30, wherein the cancer is in the form

of a solid tumor.

51.  The composition according to claim 50, wherein the solid tumor is in or
originating from the breast, respiratory tract, lung, brain, reproductive organ, digestive
tract, colon, urinary tract, kidney, esophagus, cervix, eye, liver, skin, head, neck, thyroid,
and parathyroid.
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10 cancer. 54. The nethod according to claim52,

wherein the cancer is in the formof a solid tunor. 15
woe3007/Mnes3set hod according to clai m52, wherei nPCNAIS2006/047445

solid tunor is in or originating fromthe breast,

respiratory tract, lung, brain, reproductive organ,

di gestive tract, colon, urinary tract, kidney,

esophagus, cervix, eye, liver, skin, head, neck,

thyroid, and parathyroid. 20 56. The net hod accordi ng

to claim52, wherein the step of conparing further

conprises the steps of: a) detecting the |level of M

prot&d.n i A hbd@obeabidpyodih® st ®RINLplaetel @sdriévthahetdré@ by abnormal

of MN protein in the suspected di seased tissue; and c)

MBDRPéEk icBﬁlpﬁbﬁ\g'c%\/r@aﬁngfthé\llé‘v&r&tl\ﬂmnfaréﬁg%e(c@d @8¢hsed tissue or cell
(b),wherein an elevated | evel of MN protein in the

h
with/ 8618 & MNQR%@:@H&&@H& ARYPRERDARN! \bﬁerle?nv%l ztttﬁ{é)rmal MN

MN protein in the healthy tissue Is indicative o

leW] &5 816Ghs ct&p?igéi\é'rsécg 18R br AL W dehdicaton Efgrag@g%?llgtr% disorder,

according to cla Lo wherein the step o

' | C . i.ng. it . The .. .
S BN UL R AT Lo Sy P s e
' j i i.s. SP or. PET. . 59. A Kit c risin
onf PO TR bt SRy Bl g a1
1, and a set of instructions for using the kit in a
nmet hod of treating an M\-rel ated disorder. 60. A kit

et | ks HetRRorana S e it e pbrelgadasorder is a

treating an M\-rel ated disorder. 61. A kit conpri sing
#& conposition according to claim30 and a set of

54. The method according to claim 52, wherein the cancer is in the form of a

solid tumor.

55. The method according to claim 52, wherein the solid tumor is in or
originating from the breast, respiratory tract, lung, brain, reproductive organ, digestive
tract, colon, urinary tract, kidney, esophagus, cervix, eye, liver, skin, head, neck, thyroid,

and parathyroid.

56. The method according to claim 52, wherein the step of comparing further
comprises the steps of:

a) detecting the level of MN protein in the healthy tissue;

b) detecting the level of MN protein in the suspected diseased tissue; and

c) comparing the levels of MN protein from (a) and (b),
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instructions for using the kit in a nethod of treating
an M\-rel ated disorder. 62. The conposition according
woaowladss 17, wherein the sequence identity i SPQTASRME/047445
t han about 85% 63. The conposition according to claim
17, wherein the sequence identity is greater than
about 90% 64. The conposition according to claim17,
wherein the sequence identity is greater than about
95% 65. The conposition according to claim 15,
wirhieinginrel¢ vatedslegelerf 0N hetetr inythe Suspec@t @deased thatie ad@ithpared to
99% 66. A nethod of treating an M\-rel ated di sorder
the keachofl MIN grotkibyn tie irAnby (8duelieRicabile WNiepraseh® b MN-related
conprising adm nistering a therapeutically effective
disvreiht of an anti body or anti body fragnment having an
antigenic binding site specifically directed 10
agai nst an MN protein, wherein the antigenic binding
site includes at |east one CDR, CDR2, or CDR3: a)

! . il

D Neo: o LR oRGtehlay i 5% PyhRT, by fPagleiys:
BBy 2 98e1e 9% .,108, and i i d

e A R TR an anout 8036 sequence

identity to any of SEQ ID NOS: 57, 58, 15 59, 60, 61,
62, 77, 80, 81, 86, 87, 88, 89, 98, 99, 104, 107, or

108;:¢b) id i.s selected fromthe grou L -
con SSiSS ti ﬁ%’leoliﬂe edjaccor 10 g%.lmeiz? wé)gfeué g?e rgg:’leag gmagige modality is

ﬁgg‘S 3, 90, 91, 92, 93, 100, 101, 105, 109, 110
SPan %%P% i no aci d sequence having greater than about

80% sequence identity to any of SEQ ID NOS: 63, 64,
65, 66, 67, 68, 69, 78, 82, 83, 90, 91, 92, 93, 100,

101, .105, %gg, or, 110; and 20 c) said CDR3 is selected
f r onPt he KB EMPsisEieshe Aptibadysr@ntibpdyfsagment apgordpgs to claim 1,

{3, 702_,_ 75, 76, 79, 84, 85, 94, 95, 96, 97, 102, 103,
ang pget ilis’trufggnsafgg l]éﬁlgéhf, kiy iy mgpthod of treating an MN-related disorder.

60. A kit comprising the composition according to claim 17 and a set of

instructions for using the kit in a method of treating an MN-related disorder.

61. A kit comprising the composition according to claim 30 and a set of

instructions for using the kit in a method of treating an MN-related disorder.

62. The composition according to claim 17, wherein the sequence identity is

greater than about 85%.

63.  The composition according to claim 17, wherein the sequence identity is

greater than about 90%.
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sequence having greater than about 80% sequence

identity to any of SEQ ID NOS: 70, 71, 72, 73, 74, 75,
wG@@0070905384, 85, 94, 95, 96, 97, 102, 103, 106PCTAS20061047445

112.67. The nethod according to claim®66, wherein the

antigenic binding site conprises a heavy chain

vari abl e region CDR selected fromthe group consisting

of : SEQ ID NCS: 57-85 and an am no acid sequence

havi ng greater than about 80% sequence identity to any

of SHQ | DINOSIMpPAsi@im according to claim 68, whéreimbe Beghence identity is

according to claim®66, wherein the antigenic binding
gredteethawapnit®8%.a | i ght chain variabl e regi on CDR

selected fromthe group consisting of: SEQ ID NCS

86-1 12 and an ami no acid sequence having greater than

about 80% sequence identity to any of SEQ ID NOS: 86-1

12. 69. Tog: Bhpski ACERbAHIAY J Qaith 35 YR ein'RE sE U ntd Rientity is
antigenic binding site conprises a set of CDR

gréﬁ&l,tﬁmg&lﬁ@b%qt,ed fromthe group consisting of: a)
[3ee9] SEQ ID NCs: 57, 63, 70, 89, 93, and 97; b)

[3ef2] SEQ ID NOS: 58, 64, 71, 107, 109, and 111; c)
[le4] SEQ ID NOS: 59, 65, 72, 107, 109, and 111; d)

32 SEO TN il 168, M e By an s
lle:g @EW gg%%tgpﬁ&grsnpgg}ﬁgéglgmgé?é%%% tfgépe%%ﬂ]g%%fe%hye amount of an
an{illgcgcg% ‘lrggg%):c}yDH%e t(7)h7 ’vélgg’sérg%}}gtigétg?d tjfg%nggﬁ:g s%%%t"iciz%{wodifected
ML A RER W NN R e
CIff2 549 Ehai n CDR sequences sel acted fromthe o

a) said CDR1 is 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, 108, and an amino acid
sequence having greater than about 80% sequence identity to any of SEQ ID NOS: 57, 58,
59, 60, 61, 62, 77, 80, 81, 86, 87, 88, 89, 98, 99, 104, 107, or 108;

b) said CDR2 is selected from the group consisting of SEQ ID NOS: 63, 64,
65, 66, 67, 68, 69, 78, 82, 83,90, 91, 92, 93, 100, 101, 105, 109, 110 and an amino acid
sequence having greater than about 80% sequence identity to any of SEQ ID NOS: 63, 64,
65, 66, 67, 68, 69, 78, 82, 83,90, 91, 92, 93, 100, 101, 105, 109, or 110; and

c) said CDR3 is 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, 112 and an amino acid
sequence having greater than about 80% sequence identity to any of SEQ ID NOS: 70, 71,

72,73,74,75,76,79, 84, 85, 94, 95, 96, 97, 102, 103, 106, 111, or 112.
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group consisting of: b) [3ee9] SEQ ID NOS: 57, 63, and

70; 5 c) [3ef2] SEQ ID NOS: 58, 64, and 71; d) [|e4]
WOER@7IIS: 59, 65, and 72; e) [3a4] SEQ | D NEST/US2N06/047445

66, and 73; f) [3ab4] SEQ ID NOS: 61, 67, and 74;

[3ahl g SEQ ID NOs: 61, 68, and 75; 0 h) [3bb2] SEQ ID

NOS: 62, 69, and 76; i) [laal] SEQ ID NOSs: 77, 78, and

79; j ) [5a6] SEQ ED NOS: 80, 82, and 84; and k)

[5aa3] SEQ ID NOS: 81, 83, and 85. 5 71. The anti body

or &t i bollye metgdertodigpaodiliim 66) wHeadimtbbantigealodinding site

the antigenic binding site conprises a set of |ight

conlpaises ChEnSatidaNGA FabkelegdinaUDR IselBctdderdih Gk mg%bﬁéiktmg of: SEQ
of: a) [3ee9) SEQ ID NOS: 89, 93, and 97, b§ [ 3ef 2]

IDIKQst B7/89%nd b8 Amih8 AcidaBguchtd haﬁ}l%[glr&ﬁ&r tRmtabddi 0% sequence
107, 109, and 111; d) [3a4] SEQ ID NOS: 108, 110, an

idebts t&anﬁ[os I55@E: M5 87, 91, and 95; f) [3ahl g
SEQ ID NOS: 88, 92, and 96; g) [3bb2] SEQ I D NOS: 98,

100, and 102; h) [laal] SEQ ID NOS: 86, 90, and 94;i)
[5a6] SEQ I D NOS: 99, 101, and 103; and j ) [5aa3] SEQ

ID NS I8k mifiRa a@@&di‘rl%QO claim 66, wherein the antigenic binding site

comprises a light chain variable region CDR selected from the group consisting of: SEQ
ID NOS: 86-112 and an amino acid sequence having greater than about 80% sequence

identity to any of SEQ ID NOS: 86-112.

69. The method according to claim 66, wherein the antigenic binding site
comprises a set of CDR sequences selected from the group consisting of:

a) [3ee9] SEQ ID NOS: 57, 63, 70, 89, 93, and 97;

b) [3ef2] SEQ ID NOS: 58, 64, 71, 107, 109, and 111;

c) [1e4] SEQ ID NOS: 59, 65, 72, 107, 109, and 111;

d) [324] SEQ ID NOS: 60, 66, 73, 108, 110, and 112;

e) [3ab4] SEQ ID NOS: 61, 67, 74, 87, 91, and 95;

f) [3ah10] SEQ ID NOS: 61, 68, 75, 88, 92, and 96;

g [3bb2] SEQ ID NOS: 62, 69, 76, 98, 100, and 102;

h) [1aal] SEQ ID NOS: 77, 78, 79, 86, 90, and 94;

1) [5a6] SEQ ID NOS: 80, 82, 84, 99, 101, and 103; and

)] [5aa3] SEQ ID NOS: 81, 83, 85, 104, 105, and 106.
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72. The nethod according to claim®66, wherein the
anti body or antibody 5 fragnent binds to the M
wonrai7@7es3sd t h a di ssoci ati on constant of about POTAS2006047445
to about 50 nM 73. The nethod according to claim66,
wherein the antibody is an 1gG 0 74. The net hod
according to claim®66, wherein the antibody or
anti body fragment is an 1gd, IgQ&a, Ig&b, 1gG3, |gM
gD, IgE, 1gA or IgM a Fab fragnent, F(ab') 2
f r agitent , The ivitfodggmantibodyvirigmeraotordimgdb 2bxifhy66, wherein the
i near anti body, single-chain antibody, biospecific
anéigénib bihding fite®inhsrisa B hisbiosihe@ly Bhdih ICIPR 6éducticé¥elde@@dlyfrom the
5 75. The nethod according to claim66, erein the
grédp EhRityin@lofant i body fragment is humani zed. 76. The
nmet hod according to claim&66, wherein the CDR, CDR2,

and §§DR3 Aeeo1 0 iBMReOs: §7, 65, add'$o;net hod according to
clai m 66, wherein the sequence Identity is greater

t han,yabo 36%%5%% NGOS: s'lehoghaecording to claim 66,

wher éi n the sequence identity I1s dgreater than about

90%‘@3@@%@1}?‘?@% ﬁé%?%gi@a{ngﬁj aim 66, wherein the

sequ I's greater ain’ about 95% 80. The

e 25088 NFRELM A At i Lhe seauence
cccof o PR Miostbpisl Bibe ontibody of
02, e DR S5T0N0 4f Bl ghmat, vhereln the

h) [3bb2] SEQ ID NOS: 62, 69, and 76;

i) [laal] SEQ ID NOS: 77, 78, and 79;

h [5a6] SEQ ID NOS: 80, 82, and 84; and

k) [5aa3] SEQ ID NOS: 81, 83, and 85.

71. The antibody or antibody fragment according to claim 66, wherein the
antigenic binding site comprises a set of light chain CDR sequences selected from the
group consisting of:

a) [3ee9] SEQ ID NOS: 89, 93, and 97;

b) [3ef2] SEQ ID NOS: 107, 109, and 111;

c) [le4] SEQ ID NOS: 107, 109, and 111;

d) [3a4] SEQ ID NOS: 108, 110, and 112;

e) [3ab4] SEQ ID NOS: 87, 91, and 95;

f) [3ah10] SEQ ID NOS: 88, 92, and 96;

g [3bb2] SEQ ID NOS: 98, 100, and 102;

h) [laal] SEQ ID NOS: 86, 90, and 94,
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fromthe group consisting of: nononethylauristatin-E

or functional analog thereof, is selected fromthe
waroerm7esssi sting of : nmononet hyl auri st ati n- E 0PCT/US2006/047445

functi onal anal og thereof, nononethylauristatin-F or

functional anal og thereof, aplidin, azaribine,

anastrozol e, azacytidi ne, bleonycin, bortezom b,

bryostatin-1, busul fan, calicheanycin, canptothecin,

10- hydr oxycanpt ot heci n, carnustine, cel ebrex,

chl ob ambubiap] SEQSIR BfOSh 99 10lnatéd@d; {n@PT-1 1), SN- 38,

carbopl atin, cladribine, cycl ophospham de, cytarabine,

dacaj) bazi Pea3ISEQIEXEOS: tiadttli0fomdacios. daunomyci n

gl ucur oni de, daunorubi cin, dexamet hasone,

di et hyl stil bestrol, doxorubicin, doxorubicin

gl ucuroni de, epirubicin glucuronide, ethinyl

est rzxi ol TheﬁﬁfeHfbﬂ‘-!&fé&d')lﬂﬁlgh Bl PRRSEEI vhetdif @l‘i@&rﬁﬁ)od'}é or antlbody
gl ucuroni de, etoposi de phosphate, fl oxuridine

-5 frz%me"ﬁt bfaddit® hﬁ‘:CMN Fise (\Ftydﬁilgs@natlfolnlégﬂg@m &Pabout O 5 nM to about

15

20

25

| utam de, fluorouracil | uoxynest erone, gentit

s50/Mdr oxypr ogest er one caproate hydr oxyur ea, |darub|C|n
i fosfam de, L-asparagi nase, |eucovorin, |onustine,
mechl or et ham ne, mnedroprogest erone acetate, negestro
acetate, nelphal an, nercaptopurine 6- nercaptopurine,
, tre Q
mt(r?;%anexfﬂlji S5y g ?é‘(?rg ,06%%%. SBV re"p‘)m) %ﬂ’%’%i"ﬁs an IgG.
pacl it axel, pentostatln PSI - 341, senustine
streptozocin tannxifen t axanes, taxol, testosterone

pr opj onat |don1 e, t
Pen Hos: diie PERBAEEE l%rtgehn%rﬁgf@ﬁaem% irafhedy or antibody
fra\éii%g‘l;]ﬁsatnle{ggé’, Y% % . %@%bn ?ggg I II%hlaligE |Irg.IAC Iorn Igl\% ba[ Fab fragment,
tap Iococcal ent er ot oxi n- A, p okeweed antivira
F(Bg} &me"@eﬁcgﬁ. FRemPivHErgREt Gkl iabodss dingaiantibedy, single-chain
exotOX|n Pseudononas endot oxi n, and conbi nati ons

antihpdye Brospepific Fpigbqdys ﬁ@@e&é@aﬁlm%% pultisppeifig antibgisk ei n

the cytotoxic agent is nonomnethylauristatin-E or
functi onal anal og thereof. 84. The nethod according to

claim 66, further conprising co-adm nistering acancer
ager#p- "The method according to claim 66, wherein the antibody or antibody

fragment is humanized.

76. The method according to claim 66, wherein the CDR1, CDR2, and CDR3

are non-human.

71. The method according to claim 66, wherein the sequence identity is greater

than about 85%.

78. The method according to claim 66, wherein the sequence identity is greater

than about 90%.
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85. The nethod according to claim84, wherein the
anti-cancer agent is selected fromthe group
woanmeiseissg of bl eonycin, docetaxel (Taxotere) PCT/US2006/047445
doxor ubi cin, edatrexate, erlotinib (Tarceva),
et oposi de, finasteride (Proscar), flutam de (Eulexin),
genti tabine (Genzar), genitinib (lrresa), goserelin
acetate (Zol adex), granisetron (Kytril), imatinib
(d eevec), irinotecan (Canpto/Canptosar), ondansetron
(Zofran), paclitaxel (Taxol), pegaspargase (Oncaspar),
pi | ocar pi ne hydrochl ori de (Sal agen), porfinmer sodi um
( Photoof r i e miethodraceording-t8 c{dim0d6; Whickin thid dddxbi@dentity is greater
(Ri tuxan), topotecan (Hycantin), trastuzumab
thdodH@youeps®N) , Tri api ne, vincristine, vinorel bine
tartrate (Navel bine), and therapeutic antibodi es or
fragnents thereof.86. The nethod according to claim
84, wherein the anti-cancer agent is an agent that
bl o oryi Nhkdai tel gk .St e t.ype. .
el o ed Tronioh aclholeld chlitad Saloh FRE RN Wiy is greater
hd, and cycl osporin A 87. The method accordi ng
th%ﬁ?qugg%%66, wherein the MN-rel ated disorder is a
cancer. 88. The nethod according to claim87, wherein
the cancer is a solid tunor cancer. 89. The

conpQqsi tign according.to cl Lnkﬁf, wherein the solid,

Cumdn- 1 s T BFRGP Rgectding g chpBing, ket antibody or antibody

respiratory tract, lung, brain, reproductive organ,
fragviﬁgé‘tsic\?@%ﬁtﬁgtt? ac?éffoé??,%c @BfHary tract, Kkidney,

esophagus, cervix, eye, liver, skin, head, neck,

thyroi d, and parathyroid. 90. The anti body or anti body

fragnment according to claiml, wherein the antigenic

bi n@Png stheangthpd pecasdingda glaimi®d; whorein Hisl eyteiayic| aggpitis selected

chain variabl e regions selected fromthe group )
fropythgigspimepnststing g maroethykutsatinrBer fuapienal epalog thereof, is

SEQ I D NO 133 and_the |ight chain
selected from the group consisting of: monomethylauristatin-E or functional analog
thereof, monomethylauristatin-F or functional analog thereof, 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 glucuronide, daunorubicin,
dexamethasone, diethylstilbestrol, doxorubicin, doxorubicin glucuronide, epirubicin
glucuronide, ethinyl estradiol, estramustine, etoposide, etoposide glucuronide, etoposide
phosphate, floxuridine (FUdR), 3',5'-O-dioleoyl-FudR (FUdR-dQ), fludarabine, flutamide,
fluorouracil, fluoxymesterone, gemcitabine, hydroxyprogesterone caproate, hydroxyurea,
idarubicin, ifosfamide, L-asparaginase, leucovorin, lomustine, mechlorethamine,
medroprogesterone acetate, megestrol acetate, melphalan, mercaptopurine, 6-

mercaptopurine, methotrexate, mitoxantrone, mithramycin, mitomycin, mitotane, phenyl
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134; (b) the heavy chain
135 and the |ight chain

vari abl e region of SEQ I D NO
D NO
D NO 136; (c) the heagy/ushmbnd47445
D NO
D NO

I
vari abl e region of SEQ I
woani7anssr egi on of SEQ |
vari abl e region of SEQ I 137 and the Iight chain
variabl e region of SEQ I r 138; (d) the heavy chain
vari abl e region of SEQ ED NO 139 and the |ight
chai nvariabl e region of SEQ ED NO 140; (e) the heavy
chain variable region of SEQ ID NO 141 and the |ight
butyraten preginisabé, oroegbaning fpaSitak 41 D@ stdiih? PS{3) 11 deendseiaw y
chain variable region of SEQ ID NO 143 and the |ight
stiepaizociwatanlifen) @gares, @koiSEXdsiarda prdfidnate, thalidé@ide, fioguanine,
heavy chain variable region of SEQ ID NO 145 and the

thidtépal tebliitis ey Ripblhe Uredi Mis@atd, SERadd) viBlastihe; vinBielBine,
heavy chain variable region of SEQ ID NO 147 and the

vihdribiine Cli@h Nab¢A HiBBh&16R6! &ﬂ:oﬁgsesfa h@ wasg;égstaﬁ»lﬁ oldiRal

heavy chain variable regi on of NO 149 and the

en'térglwé(1rﬁﬁab9ké6@ere'daiﬁ'u€1r5.lle&b%ﬁh %feloﬁﬁfd%@ﬂmb 113§91 Ql.%o%a as

heavy chai n vari ab region o
,Hﬁ@ NO 152 91
exknmglﬁltli% ég an?‘?tjgggdygréig&éegl g ﬁﬁgehﬁ)cl eoti de
sequence of SEQ ID O 153.

83. The method according to claim 82, wherein the cytotoxic agent is

monomethylauristatin-E or functional analog thereof.

84. The method according to claim 66, further comprising co-administering a-

cancer agent.

85. The method according to claim 84, wherein the anti-cancer agent is
selected from the group consisting of bleomycin, docetaxel (Taxotere), doxorubicin,
edatrexate, erlotinib (Tarceva), etoposide, finasteride (Proscar), flutamide (Eulexin),
gemcitabine (Gemzar), genitinib (Irresa), goserelin acetate (Zoladex), granisetron (Kytril),
imatinib (Gleevec), irinotecan (Campté/Camptosar), ondansetron (Zofran), paclitaxel
(Taxol), pegaspargase (Oncaspar), pilocarpine hydrochloride (Salagen), porfimer sodium
(Photofrin), interleukin-2 (Proleukin), rituximab (Rituxan), topotecan (Hycamitin),
trastuzumab (Herceptin), Triapine, vincristine, vinorelbine tartrate (Navelbine), and

therapeutic antibodies or fragments thereof.

120



10

15

20

25

WO 2007/070538 PCT/US2006/047445

86. The method according to claim 84, wherein the anti-cancer agent is an
agent that blocks or inhibits a multi-drug resistance phenotype selected from the group

consisting of tamoxifen, verapamil and cyclosporin A.

87. The method according to claim 66, wherein the MN-related disorder is a

cancer.

88. The method according to claim 87, wherein the cancer is a solid tumor

cancer.

89.  The composition according to claim 88, wherein the solid tumor is in or
originating from the breast, respiratory tract, lung, brain, reproductive organ, digestive
tract, colon, urinary tract, kidney, esophagus, cervix, eye, liver, skin, head, neck, thyroid,

and parathyroid.

90. The antibody or antibody fragment according to claim 1, wherein the
antigenic binding site 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;

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

(©) 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 NO:139 and the light chain
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variable region of SEQ ID NO:140;
© the heavy chain variable region of SEQ ID NO:141 and the light chain
variable region of SEQ ID NO:142;
(f) the heavy chain variable region of SEQ ID NO:143 and the light chain
- 5  variable region of SEQ ID NO:144;
(2 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;
10 @) the heavy chain variable region of SEQ ID NO:149 and the light chain
variable region of SEQ ID NO:150; and
G) the heavy chain variable region of SEQ ID NO:151 and the light chain

variable region of SEQ ID NO:152.

15 91. An anti-MN IgG antibody encoded by the nucleotide sequence of SEQ ID

NO: 153.
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