1 ANTI -1 NTEGRI N | MMUNOCONJUGATES, METHODS AND USES BACKGROUND OF THE

I NVENTION 5 Field of the Invention The invention relates to conjugates of
tunmor specific antibodies with cytotoxic conpounds. The preferred

conj ugat es contain maytansi noid conpounds linked to an anti-integrin

anti body by a disulfide |linkage. 10 Background of the Invention There have
been nunerous attenpts to inprove the efficacy of antineoplastic drugs by
conj ugating such drugs to nonocl onal anti bodi es (Mabs) agai nst
tunor-associated antigens in order to elevate |ocal concentration of the
drug by targeted delivery to the tunor. Conversely, the potential for

anti bodies to actually destroy tunor cells is [imted to those 15 anti bodi es
directed to bl oANTINPEGRINAMNMUNOGONIUGATESMEBESODBAND 8l factors EGF
and Her-2 by blocking the Iigand binding to the receptors or bl ocking
signaling to of the receptors (ErbB I and ErbB2) or those that elicit

ef fector functions (ADCC or CDC). Therefore, a product conbining the
specificity of a Mab with the killing potential of a metabolic poison has
been

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to conjugates of tumor specific antibodies with cytotoxic
compounds. The preferred conjugates contain maytansinoid compounds linked to an anti-integrin
antibody by a disulfide linkage.

10  Background of the Invention

There have been numerous attempts to improve the efficacy of antineoplastic
drugs by conjugating such drugs to monoclonal antibodies (Mabs) against tumor-associated
antigens in order to elevate local concentration of the drug by targeted delivery to the tumor.
Conversely, the potential for antibodies to actually destroy tumor cells is limited to those

15  antibodies directed to blocking proliferative stimuli, such as the growth factors EGF and Her-2
by blocking the ligand binding to the receptors or blocking signaling to of the receptors (ErbB1
and ErbB2) or those that elicit effector functions (ADCC or CDC). Therefore, a product
combining the specificity of a Mab with the killing potential of a metabolic poison has been
sought. Examples of the former are doxorubicin conjugated Mab BR96 (Braslawsky, et al.

20  Cancer Immunol Immunother 33:367-374, 1991) and pseudomonas exotoxin fused to anti-
growth factor antibodies or fragments (Kreitment, et al., Internat. J. Immunopharm. 14(3):465-
72, 1992).

These attempts have encountered unforeseen limitations, such as the requirement
for relatively high intracellular concentrations of the toxin compared to the number of external
25  binding sites per cell. If the number of tumor-associated antigens on the cancer cell surface is
estimated to be 10° molecules/cell, the cytotoxic agents that can be effectively used in these

conjugates must have an ICsp value of 10"%-10""' M against target cancer cells. (Chari, R. V. J.
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antibody conjugates wherein the antibody is linked to a maytansinoid via a disulfide linkage.

Maytansinoids are plant derived anti-fungal and anti-tumor agents. The isolation
10  of three ansa macrolides from ethanolic extracts of Maytenus ovatus and Maytenus buchananii
was first reported by S. M. Kupchan et al. and is the subject of U.S. Pat. No. 3,896,111 along
with demonstration of their anti-leukemic effects in murine models at the microgram/kg dose
range. Maytansinoids, however, have unacceptable toxicity, causing both central and peripheral
neuropathies, and side effects: particularly nausea, vomiting, diarrhea, elevations of hepatic
iS function tests and, less commonly, weakness and lethargy. Therefore, it has been a focus of
research for some time to find the correct targeting moiety along with a suitable chemical

process to form a maytansine-antibody conjugate with acceptable half-life of degradation.

In contrast to the high cytotoxicity of free maytansinoid, an antibody conjugate
has a toxicity whith is several orders of magnitude lower on antigen-negative cells compared to
20  antigen-positive cells. The linkage by disulfide bonding has the advantage that these bonds are
readily cleaved inside the target cells by intracellular glutathione, releasing highly toxic free
drug. This approach has been applied to antibodies against tumor-associated antigens, for
example the C242-DM1 conjugate (Liu et al.,Proc. Natl. Acad. Sci USA 93:8618-8623, 1996),
and HuN901-DM]1 (Chari et al., 2000). However, the application of these conjugates is restricted

25 due to the limited expression of the respective target antigens.

There is, therefore, still the need to improve this approach by using antibodies
targeted to the more highly expressed tumor-associated antigens, and optionally, antigens highly
expressed during the proliferative and metastatic stages of the malignancy, thus allowing for a

natural concentration of toxin to the most virulent cells.
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differentiation. Specifically, the closely related but dlstmct integrins aVP3 and aVBS have been
10  shown to mediate independent pathways in the angiogenic process. An antibody generated
against aVf3 blocked basic fibroblast growth factor (bFGF) induced angiogenesis, whereas an
antibody specific to aVf$5 inhibited vascular endothelial growth factor (VEGF) induced
angiogenesis (Eliceiri, et al., J. Clin. Invest.103: 1227-1230 (1999); Friedlander et al., Science
270: 1500-1502 (1995)). Therefore, integrins and especially the alpha V subunit containing
15  integrins, are reasonable therapeutic targets for diseases that involve angiogenesis such as

disease of the eye and neoplastic disease, tissue remodeling such as restenosis, and proliferation

of certain cells types particularly epithelial and squamous cell carcinomas.

Antibody Drug Conjugates
Conjugates of cell binding agents with the highly cytotoxic maytansine has been
20 described (U.S. Patent Nos. 5,208,020 and 5,416,064; R.V.J. Chari et al., 1992 Cancer Res.
52:127-131). Certain reagents or reactants such as N-hydroxysuccinimidyl esters (NHS) for
reaction with protein amine groups have been developed for use in forming drug-protein
conjugates. Reagents of this type were generally described by Carlsson et al. (Biochem J. 173:
723, 1978 and in U.S. Patent No. 4,149,003. Nitro-pyridyl linker reagents for maytansine
25 conjugation to Mabs and other proteins are disclosed in W02004/016801.

In the above referenced processes, the cell binding agents are modified with a
bifunctional agent such as N-Succinimidyl-3-(2-pyridyldithio)propionate (SPDP) to introduce an
active disulfide moiety. Reaction with a thiol-containing cytotoxic drug provides a conjugate in
which the cell binding agent, such as a monoclonal antibody, and drug are linked via disulfide

30  bonds. It was found that the C-3 hydroxyl position could be modified without loss of activity, in



2s due to the limted expression of the respective target antigens. There
I's, therefore, still the need to inprove this approach by using anti bodi es
targeted to the nore highly expressed tunor-associ ated anti gens, and
optionally, antigens highly expressed during the proliferative and
netastati c stages of the malignancy, thys allowing for a natural
concentration of toxin to the nost virulent cells. 3 Anti-Integrin

Monocl onal Anti bodi es Consi derabl e evi dence shows that progressive tunor
grow h i s dependent upon angi ogenesis, the formati on of new bl ood vessel s,

to provide tunprs with nutrients and o n. to.car way, wast roduct s
and to acgchger@%i?fst‘%er‘? gﬁ‘m‘# 1 aﬁ%f‘ﬁ@?cgé|¥gﬁf)‘}hn§3ﬁtbvr“yéé¥e1 @Sf%y’oqt a4 gh‘{)m 5 sites
(Gast! et prdrm Buf@50Ql). B, 2804 (bB4)evieReCans. FatedtiNes 508,020 ahdtdyae ogef i ned the
roles of integrins in the angi ogenic process. Durlng angi ogenesi s, a nunber

of i nt egr seeifieikyiteash deangpolebsayvapd madanselgsieaeNwrethitN-(at ed endot hel i al
cells r eg&%ﬁ&@g@ﬁ@%&gm AfGHeY Ot Ha§taAold BBiSty Mdniith rxa%bﬁﬁ{d @hich KM

proteins to tinct biol ogl cal events such as ce m. gration,

prol i Ber ateleasedapon redudtive cleamagaef thedisfidechoni Jus bgen designaedddMl yNT deaseted but
di stinct jptedrins, aV(3 V05 .ha 0 I.at,e 1 ndependent
N g IS AR AR oo U b0 R T

pat hways 1n gio rocess. ’agal nst aV03
bl ocked bemjupafes prepditdassingghomethyltiakivlated fdrr@&E DN hehtediesh emsgbstigasdanétbylensher eas

an carbon adjacent to the disulfide bond on the drug side of the conjugate (Fig. 1).

In order to enhance the in vivo stability of this disulfide link, it is important to
10  provide sterically hindered disulfide bonds as has been noted previously (Thorpe, et al: Cancer
Research 47:5924-31, 1987). This objective can be achieved by using cross-linkers that bear one
or two methyl substituents on the carbon atom adjacent to the disulfide bond or using activated
drugs bearing at least one substituent on the alpha-carbon atom adjacent the sulfhydryl or
disulfide substituent.

15 While the problems of targeted delivery are now clearly recognized, finding a
suitable combination of antibody specificity and affinity, conjugation chemistry, and toxin is
unpredictable. It is the object of the present invention to provide novel antibody maytansine
conjugates wherein the antibody is directed to cell surface antigens sufficient in number to
deliver a cytocidal dose of a maytansinoid and which conjugate has appropriate chemical and

20  biologic stability to provide a therapeutically effective rate of release when administered to a

subject.

SUMMARY OF THE INVENTION
It is the object of the present invention to provide novel antibody maytansine

conjugates wherein the antibody is directed to cell surface antigens sufficient in number to

25  deliver a cytocidal dose of a maytansinoid and where the antibody is known to be internalized by
the cell after binding the target antigen. In a specific embodiment, the conjugates comprise a
disulfide bond which has been engineered through substitution of the adjacent methylene carbons
to provide a therapeutically effective rate of release when administered to a subject. In a specific
embodiment, the invention relates to an antibody-drug conjugate comprising: an antibody that

30  binds to human alphaV integrin subunit conjugated to a cytotoxic agent with an IC50 of 10° M
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Formula
10 [C-L]m-A
I

where A is a human alphaV integrin subunit specific antibody, wherein said antibody is capable
of being internalized by the cell expressing said alphaV subunit; C is a cytotoxin with a ICsq of
10 M or less; and L is a linking group which binds the antibody and cytotoxin and further

15  comprises a bond cleavable by components of the intracellular environment; and m represents
the average number of cytotoxin molecules linked to the antibody and is an integer from 1-10,
specifically from 3-4. The cytotoxin may be selected from the group consisting of
maytansinoids, calicheamicins, epothilones, discodermolide, eleuthrobins, dolastatins,
cryptophycins, camptothecins, rhizoxin (CAS reg. no. 90996546), or taxane derivatives and such

20 other compounds that exhibit half maximal inhibition (IC50 or GIS0) of on tumor cell growth at
10 M or less.

In an aspect of the first object of the invention, the anti-alphaV integrin antibody-
maytansinoid conjugate comprises any protein or peptide containing molecule that comprises an
antibody that competes for binding to alpha-V subunit of a heterodimeric human integrin

25  receptor with the monoclonal antibody CNTO 95. In one embodiment, the antibody comprises at
least a portion of a complementarity determining region (CDR) of a heavy or light chain or a
ligand binding portion thereof derived from the antibody designated CNTO 95, in combination
with a heavy chain or light chain variable region, a heavy chain or light chain constant region, a
framework region, or any portion thereof, that can be incorporated into the antibody with the

30  CDR. The antibody CNTO 95 described herein is a human anti-alphaV antibody derived from
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maytansinoid is esterified at C-3, C-14, C-15, or C-20 with an acylated amino acid where the
acyl group bears a protected sulthydryl group, wherein the carbon atom of the acyl group
10  adjacent the protected sulhydryl group has one or two substituents, said substituents being CHs,
C,Hjs, linear alkyl or alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl or
alkenyl having from 3 to 10 carbon atoms, phenyl, substituted phenyl, or heterocyclic aromatic,
heterocycloalkyl radical, or H; and wherein the acyl group has a linear chain length of at least
two carbon atoms between the carbonyl] functionality and the sulfur atom. In a preferred
15  embodiment, the maytansinoid is a 3-maytansinol ester and the acylated amino acid group bears
0, 1 or 2 methyl groups on the carbon atom adjacent to the protected sulhydryl. In a preferred
embodiment, the esterified maytansinol is selected from N -deacetyl-N* -(3-mercapto-1-
oxopropyl)-maytansine (DM1, CAS Reg. No. 139504-50-0), N?'-deacetyl-N* -(4-mercapto-1-
oxopentyl)-maytansine (DM3), and Nz'-deacetyl-Nz'-(4-methyl-4-mercapto-1-oxopentyl)-
20  maytansine (DM4).

It is a second object of the invention to provide anti-integrin antibody-
maytansinoid conjugate compounds useful for treatment of human proliferative diseases caused
by abnormal proliferation and characterized by neovascularization. In a particularly preferred
embodiment, the compounds of the invention are used in a method of treating cancer including,

25 breast, colon, rectal, lung, prostate, kidney, liver, pancreatic, esophageal, stomach, endometrial,
ovarian, cervical, or bone. The compounds of the invention may be used alone or in combination
with other agents in the prevention or therapy of primary cancers or the prevention or therapy of

metastatic disease.

In another method of the second object of the invention relates to the combined
30 use of anti-integrin antibody maytansinoid conjugate compounds with chemotherapeutic agents

in methods of cancer treatment. The preferred conjugates contain maytansinoid compounds
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In another aspect of the invention the antibody-maytansinoid conjugate is

10  prepared using a maytansinol ester wherein the acyl moiety bears a protected sulfhydryl group.
In one embodiment, the maytansinoid is esterified at C-3, C-14, C-15, or C-20 with an acylated
amino acid where the acyl group bears a protected sulfhydryl group, wherein the carbon atom of
the acyl group adjacent the protected sulhydryl group has one or two substituents, said
substituents being selected from:CHj, C;Hs, linear alkyl or alkenyl having from 1 to 10 carbon

15  atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon atoms, phenyl, substituted
phenyl, a heterocyclic aryl moiety, a heterocycloalkyl moiety, or H; and wherein the acyl group
has a linear chain length of at least two carbon atoms between the carbonyl functionality and the
sulfur atom. In a preferred embodiment, the maytansinoid is a 3-maytansinol ester and the
acylated amino acid group bears 0, 1 or 2 methyl groups on the carbon atom adjacent the

20  protected sulhydryl. In a preferred embodiment, the esterified maytansinol is selected from N%.
deacetyl-N* -(3-mercapto-1-oxopropyl)-maytansine (DM1, CAS Reg. No. 139504-50-0), N*-
deacetyl-N*'-(4-mercapto- 1 -oxopentyl)-maytansine (DM3), and N2'-deacety]-Nz'-(4-methyl-4-
mercapto-1-oxopentyl)-maytansine (DM4).

In a another aspect of the invention, the anti-alphaV integrin antibody-

25  maytansinoid conjugate is prepared by essentially a single step of reacting a maytansinoid
bearing a reactive ester with an anti-integrin antibody not previously chemically activated. The
reactive ester of the maytansinoid may be a N-succinimidyl, N-sulfosuccinimidyl, N-
phthalimidyl, N-sulfophthalimidyl, 2-nitrophenyl, 4-nitrophenyl, 2,4-dinitrophenyl, 3-sulfonyl-4-
nitrophenyl or 3-carboxy-4-nitrophenyl ester.
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Figure 4 is a graph showing the change volume over time of a human melanoma
tumor in nude mice and the effect of administering CNTO 95. Mice were inoculated
10  subcutaneously with A375.S2 cells (3x10°%), and dosing with CNTO 95 or control was initiated
three days later. Mice were treated with CNTO 95 or vehicle three times per week at a dose of
10 mg/kg i.p. Each data point is the mean tumor volume from 10 tumor-bearing animals (+
SEM). CNTO 95 given three times per week significantly inhibited growth of tumors when
compared to control treated animals at day 26 (P = 0.0005).

15 Figure 5 is a graph showing the change volume over time of a human melanoma
tumor in nude rats and the effect of administering CNTO 95. Rats were inoculated
subcutaneously with A375.S2 cells (3x106), and therapy with CNTO 95 or control was initiated
three days later. Rats were treated with CNTO 95 or vehicle once per week at a dose of 10
mg/kg i.v. Each data point is the mean tumor volume from 9 tumor-bearing animals (+ SEM).

- 20 Figure 6 is a graph showing the growth of A375.S2 human melanoma cells over
time in nude mice. Tumor volumes are expressed as mean +/- SEM (n = 9 or 10). The arrows
indicate intravenous drug injections. The asterisk indicates that one non-responding animal was

sacrificed since its tumor volume was over 1500 mm3.

Figure 7 is a graph showing the growth of human A375.S2 melanoma cells in
25 athymic nude rats. On day 14, when the average tumor volumes reached 250 mm’, the animals
were randomly grouped and the first dose was administered. All animals were sacrificed on day
35. Tumor volumes were expressed as mean +/- SEM (n =9 or 10). The arrows indicate the

days of intravenous drug administration.

Figure 8 is a graph showing the changing total body weight over time in tumor

30 bearing mice injected on day 7 after tumor implantation and again every 7 days X5 with 3, 6, or
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cont ai ning nol ecul e that conprises an antibody that conpetes for binding to
al pha-V subunit of a heterodinmeric human integrin 25 receptor with the

nmonocl ona Nkl ] i [\hod oppr4 sgs at
Tonst o pbt PElss AT, S g e 7enR 136 ATROKS CRRDaed 05 ONERK SEBIRES V' o
| i ght chaamd Brwith 19 mghn@NAOAGH.Nng portion thereof derived fromthe antibody
designated CNTO 95, in conbination wth a heavy chain or light chain

vari abl e regi on, aFigav9 iscdgraph showlniggiie chaieiin tuhn solamk ok @ginein the sathé amewor k
region, or .a o%ﬁg%n thereof, that can be incorporated into the antibody
with the @Bmg%ﬁg"l anti body CNTO 95 described herein is a human

anti-al phaV anti body derjved from®6. imyupization of a tran I C .nouse

cont ai’ni ng genes f g‘t"ﬁéé@f;ﬁr@é§ﬂ]‘b‘?ﬁ‘“§fheﬁ’ﬂﬁﬁ’ﬁﬁ“aﬁPHHHHB]&F"%(W? gﬁg%‘ﬂg’?si n one
enbodi mentn, thd HBupsiY BELCHIYA ih Bigds.rected to antibodies containing at [|east one
CDR region or variable region derived fromthe CNTO 95 anti body. In a

preferred Figure 11 is a graph of mean body weight +/- SEM (n= 6) over time for nude

rats bearing subcutaneous human A549 human lung carcinoma tumors and treated with CNTO
364 at 15 mg/kg or with control treatments. The arrows indicate the times of intravenous drug

10  injections.

Figure 12 is a graph showing the growth of human A549 human lung carcinoma
tumors in female athymic rats. CNTO 364 (15 mg/kg) treatment regressed established A549

human lung carcinoma tumors in female athymic rats.

Figure 13 is a scatter plot showing individual tumor weights at the termination of
15 the study of growth of human A549 human lung carcinoma tumors in female athymic rats treated
with 15 mg/kg CNTO364 or control substances. The horizontal lines indicate the median of each

study group.

Figure 14A &B are graphs showing the change in mean tumor volume over time
in rats bearing HT29 human colon tumor cells and treated with CNTO 364 (CNTO95-SPP-

20  DM1), CNTO 365 (CNTO95-SSNPB-DM4), and CNTO 366 (CNTO95-SSNPP-DM4). A. PBS
control and irrelevant antibody, F105, conjugated to the thiolated maytansines using the same
process and reagents and injected on day 7 and 21 with 10 mg/kg. B. PBS control and
conjugated antibodies as described injected at 20 mg/kg on day 7 and 21 except the CNTO365

group which received a single injection on day 7.

25 Figure 15A & B are graphs showing the mean change in body weight in rats
bearing HT29 tumors as described in Fig. 14.



enbodi nent the antibody is CNTO 95. 5 In another aspect of the invention,

t he anti body- mayt ansi noi d conjugate conprises a maytansinol ester which is
rel eased upon cl eavage of a bond |linking the cytotoxin, C, to the linker, L
by conponents of the intracellular environnent. In one enbodi nent, the
maytansinoid is esterified at G3, C 14y CG15, or G20 with an acyl ated

am no acid where the acyl group bears a protected sul hhydryl group, wherein
the carbon atom of the acyl group 10 adjacent the protected sul hydryl group
has one or two substituents, said substituents being CH3, C2H5, I|inear

al kyl or al kenyl havi Q?ﬂt ed or cyclic alkyl
or al kenyl having frgﬁgg 0 §6h§%%§3§12P3%§?*%QQQGQ?ﬁQ@Estituted phenyl , or

heterocyclic aromatic, heterocycloal kyl radical, or H and wherein the acyl
group hasl.a | iDefmitiamkai n | ength of at |east two carbon atons between the

carbonyl functionality anpd the sul.fur atom In a preferred 15 enbodi nent,

t he maytansinoid i i“%\%ﬁtﬂﬁﬁ%ﬂﬁ?feﬁdme@g‘frb‘m%?ﬁn?rﬁégaﬁﬁgll"éi{e&f’%rﬁeﬁ%méﬂ“a group
bears 0, ard fig dedin® A4kt cAAIISRRI O At fodthIRBuo haddiAkaatsctiftidnne prot ect ed
sul hydryl. In a preferred enbodinent, the esterified maytansinol is

sel ectsed from N2' - dgafesh YhiphiR/ mfedriife FARRMIsuboniOXRBAPD N “alPRYV 3ibunfie ( DML,
CAS Reg. No. 139504-50-0), N2'-deacetyl-N2'-(4-nercapto-|-
oxopent y| §anfpifinginteerie’ roneyl interplhpngeably herein to mean alphaV transmembrane

N2 - deaceliylphRein bl d4! fafttiBR GRGA hkreRURRE by Int 180 BRtheRshas, (D) .

isoforms and species homologs of alphaV. Accordingly, antibodies of the invention may, in

certain cases, cross-react with alphaV from species other than human, or other proteins which are
10 structurally related to human alphaV (e.g., human alphaV homologs). In other cases, the

antibodies may be completely specific for human alphaV and not exhibit species or other types

of cross-reactivity.

As used herein, an "antibody” includes whole antibodies apd any antigen binding
fragment or a single chain thereof. Thus the antibody includes any protein or peptide containing
15  molecule that comprises at least a portion of an immunoglobulin molecule, such as but not
limited to at least one complementarity determining region (CDR) of a heavy or light chain or a
ligand binding portion thereof, a heavy chain or light chain variable region, a heavy chain or
light chain constant region, a framework (FR) region, or any portion thereof, or at least one
portion of a binding protein, which can be incorporated into an antibody of the present invention.

20 An antibody could be murine, human, humanized, or chimeric.

The “antigen binding fragment” or portion thereof, includes single chain
antibodies and fragments thereof. Functional fragments include antigen-binding fragments that
bind to a mammalian alpha-V subunit. Examples of binding fragments encompassed within the
term "antigen binding portion" of an antibody include (i) a Fab fragment, a monovalent fragment

25 consisting of the VL, VH, CL and CH, domains; (ii) a F(ab')2 fragment, a bivalent fragment
comprising two Fab fragments linked by a disulfide bridge at the hinge region; (iii) a Fd
fragment consisting of the VH and CH, domains; (iv) a Fv fragment consisting of the VL and
VH domains of a single arm of an antibody, (v) a dAb fragment in which the VH and VL
domains are expressed on a single polypeptide chain, but using a linker that is too short to allow

30 for pairing between the two domains on the same chain, thereby forcing the domains to pair with



It is a second object of the invention to provide anti-integrin anti body-
mayt ansi noi d conj ugate conpounds useful for treatnment of human proliferative
di seases caused by abnornal proliferation and characterized by
neovascul ari zation. In a particularly preferred enbodinent, the conpounds
of the invention are used in a nethod ¢f treating cancer including, 25
breast, colon, rectal, lung, prostate, kidney, liver, pancreatic,

esophageal , stomach, endonetrial, ovarian, cervical, or bone. The conpounds
of the invention may be used alone or in conbination wth other agents in

the prevent @l??msa her apy of
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treat ment ! e PRI ES L ORI ﬁQV?aR?“ﬁ 8i°8) Citpteds 7 1i nked
to the antreMmamnahdms suyl afdyﬁllﬂietid lﬂikagﬁat efatleshietih @ beatade hemh?ep@mut ic

agents_are, doxorubicin, xape, canpt ot hecj do phyl | ot oxi n,
nucl eosi déhaind which e &@9\’ egioRxpal tﬁg?fabmom’{a i olpyl %6@@@ agfinglpe

i nventi on,chhiR @y @4 Jbg.sm mtemﬁlaﬂt%oqleg %Jaugaﬁt&dea tweea(aa&ﬁlshsseé witRinAhPr 0Cess
wher eby t he antlbo S reacted with a bispecific chemcal |inker reagent,
such as arterm' antlgen-bmdmg portion” of an antibody. These antibody fragments are obtained using

conventional techniques known to those with skill in the art, and the fragments are screened for
utility in the same manner as are intact antibodies. Such fragments can be produced by

10  enzymatic cleavage, synthetic or recombinant techniques, as known in the art and/or as described
herein.

The term "epitope" means a protein determinant capable of specific binding to
an antibody. Epitopes usually consist of chemically active surface groupings of molecules such
as amino acids or sugar side chains and usually have specific three-dimensional structural

15  characteristics, as well as specific charge characteristics. Conformational and nonconformational
epitopes are distinguished in that the binding to the former but not the latter is lost in the
presence of denaturing solvents. The term “native conformational epitope” or "native protein
epitope” are used interchangeably herein, and include protein epitopes resulting from
conformational folding of the integrin molecule which arise when amino acids from differing

20  portions of the linear sequence of the integrin molecule come together in close proximity in 3-
dimensional space. Such conformational epitopes are distributed on the extracellular side of the

plasma membrane.

The term "human antibody", as used herein, is intended to include antibodies

having variable and constant regions derived from or closely matching human germline

25 immunoglobulin sequences. The human antibodies of the invention may include amino acid
residues not encoded by human germline immunoglobulin sequences (e.g., mutations introduced
by random or site-specific mutagenesis in vitro or by somatic mutation in vivo). Thus as used
herein, the term “human antibody” refers to an antibody in which substantially every part of the
protein (e.g., CDR, framework, Ci, Cydomains (e.g., Cyl, Cy2, Cu3), hinge, (Vi, Vi) is

30 substantially similar to a human germline antibody. Human antibodies have been classified into

groupings based on their amino acid sequence similarities, see e.g.



N-succi ni m dyl - (2- pyri dyl t hi o) al kanoat e, and subsequently reacted with a
pre-activated maytansi noi d whereby disulfide exchange occurs to yield a

hi ndered di sul fide |inkage between the anti body and the nmaytansinoid. In
anot her aspect of the invention the antibody-maytansinoid conjugate is 10
prepared using a maytansi nol ester whegein the acyl noiety bears a protected
sul fhydryl group. 1In one enbodinent, the maytansinoid is esterified at C 3,
C 14, C15, or G20 with an.acylated am no acid where the acyl group bears
a protected sul fhydryl group, wherein the carbon atomof the acyl group
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of the original mAb. In order to humanize an antibody, the design of the humanized antibody
10 includes variations such as conservative amino acid substitutions in residues of the CDRs, and
back substitution of residues from the rodent mAb into the human framework regions
(backmutations). The positions can be discerned or identified by sequence comparison for
structural analysis or by analysis of an homology model of the variable regions' 3D structure.
The process of affinity maturation has most recently used phage libraries to vary the amino acids
15 at chosen positions. Similarly, many approaches have been used to choose the most appropriate
human frameworks in which to graft the rodent CDRs. As the datasets of known parameters for
antibody structures increases, so does the sophistication and refinement of these techniques.
Consensus or germline sequences from a single antibody or fragments of the framework
sequences within each light or heavy chain variable region from several different human mAbs
20 can be used. Another approach to humanization is to modify only surface residues of the rodent
sequence with the most common residues found in human mAbs and has been termed
"resurfacing” or "veneering". Known human Ig sequences are disclosed, e.g.,
www.ncbi.nlm.nih.gov/entrez/query.fcgi; www.ncbi.nih.gov/igblast;
www.atcc.org/phage/hdb.html; www kabatdatabase.com/top.htmi;
25  www.antibodyresource.com/onlinecomp.html; www.appliedbiosystems.com;
www.biodesign.com; antibody.bath.ac.uk; http://www.unizh.ch/~antibody/ ;
www.cryst.bbk.ac.uk/~ubcg07s; Kabat et al., Sequences of Proteins of Immunological Interest,

U.S. Dept. Health (1983), each entirely incorporated herein by reference.

“Chimeric antibodies” are those antibodies that retain distinct domains, usually
30  the variable domain, from one species and the remainder from another species; e.g. mouse-

human chimeras.



mer capt o-| - oxopentyl )-maytansine (DW4). In a another aspect of the

I nvention, the anti-al phaV integrin antibody 25 nmaytansinoid conjugate is
prepared by essentially a single step of reacting a maytansinoid bearing a
reactive ester with an anti-integrin antibody not previously chemcally
activated. The reactive ester of the Efytansinoid may be a N-succini mdyl,
N-sul fosuccinimdyl, N phthalimdyl, sul fophthal i mdyl, 2-nitrophenyl,
4-ni trophenyl, 2,4-dinitrophenyl, 3-sulfonyl-4- nitrophenyl or

3-carboxy-4-ni trophenyl ester. 8 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
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met hod of preparirng an conjug I nven
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cell. However, generally, the antibody encoding sequences are cloned and inserted into a host

cell or a production cell line.

The term "recombinant host cell" (or simply "host cell"), as used herein, is
intended to refer to a cell into which a recombinant expression vector has been introduced. It
10 should be understood that such terms are intended to refer not only to the particular subject cell
but to the progeny of such a cell. Because certain modifications may occur in succeeding
generations due to either mutation or environmental influences, such progeny may not, in fact, be
identical to the parent cell, but are still included within the scope of the term "host cell” as used
herein. Recombinant host cells include, for example, CHO lines or a mouse myeloma SP/0

15 derived cell line.

The term "recombinant human antibody", as used herein, includes all human or
humanized antibodies that are prepared, expressed, created or isolated by recombinant means,
such as (a) antibodies isolated from an animal (e.g., a mouse) that is transgenic or
transchromosomal for human immunoglobulin genes or a hybridoma prepared therefrom, (b)

20  antibodies isolated from a host cell transformed to express the antibody, e.g., from a
transfectoma, (c) antibodies isolated from a recombinant, combinatorial human antibody library,
and (d) antibodies prepared, expressed, created or isolated by any other means that involve

splicing of human immunoglobulin gene sequences to other DNA sequences.

An "isolated antibody," as used herein, is intended to refer to an antibody which is
25  substantially free of other antibodies having different antigenic specificities (e.g., an isolated
antibody that specifically binds to alphaV is substantially free of antibodies that specifically bind
antigens other than alphaV). An isolated antibody that specifically binds to an epitope, isoform
or variant of human AlphaV may, however, have cross-reactivity to other related antigens, e.g.,
from other species (e.g., alphaV species homologs). Moreover, an isolated antibody may be

30  substantially free of other cellular material and/or chemicals.



10 subcut aneously with A375.S2 cells (3x106), and dosing with CNTO 95 or
control was initiated three days later. Mce were treated with CNTO 95 or
vehicle three times per week at a dose of 10 ng/kg i.p. Each data point is
t he mean tunor volunme from 10 tunor-bearing animals ( SEM. CNTO 95 given
three tines per week significantly inhipited growth of tunors when conpared
to control treated animals at day 26 (P = 0.0005). 15 Figure 5 is a graph
showi ng the change vol une over time of a human nelanoma tunor in nude rats
and the effect of adm nistering CNTO 95. Rats were inocul ated
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indicate i tr venous drug injections. The asterisk indicates that one
non- r e3potfAiy2¥sfhal was sacrificed since its tumor vol ume was over 1500

mB. Figure 7 is a raph show.ng t he h of human A375. S2 noma cells
in 25 athymic nud Sr‘é?Fg CIey (F&Eypi4r°f‘°\%ﬂ8%etad‘é‘b%{}é}laé§]@&ﬂﬁ%OrJﬁhﬁ'@%’sreached
250 mMmB, teh&,dedlbmasycn&ﬁfc%nét&ﬁqmry edssouped and the first dose was

adm nistered. Al animals were sacrificed on day

Abbreviations
Abs  antibodies, polyclonal or monoclonal
10 aV  integrin subunit alpha V
b3 integrin subunit beta 3
bFGF basic fibroblast growth factor
HUVEC human umbilical vein endothelial
IFN  interferon
15 Ig immunoglobulin
IgG  immunoglobulin G
Mab monoclonal antibody
NPB = N-succinimidyl-5-nitro-(2-pyridyldithio)butyrate
SMCC = succinimidyl 4-(N-maleimidomethyl)cyclohexane-1-carboxylate
20 SMNP = N-succinimidyl 4-methyl-4-(5-nitro-2-pyridyldithio)pentanoate
SMPT = 4-succinimidyloxycarbony!-(2-pyridyldithio)toluene
SPDB = N-succinimidyl-4-(2-pyridyldithio)butyrate
SPDP = N-succinimidyl-3-(2-pyridyldithio)propionate
SPP = N-succinimidyl-4-(2-pyridylthio)pentanoate

25 SP = N-succinimidyl 4-(2-pyridyl)



35. Tunor vol unes were expressed as nean +/- SEM (n = 9 or 10). The arrows

I ndi cate the days of intravenous drug adm nistration. Figure 8 is a graph
showi ng the changing total body weight over time in tunor 30 bearing mce
injected on day 7 after tunor inplantation and again every 7 days X5 with 3,
6, or 9 10 ng/kg CNTO 364; on day 7 agg 14 for 25 ng/ kg CNT0364 or
F105-DM, and on day 7, 14 and 35 with 15 ng/ kg CNT0364. Figure 9 is a
graph showi ng the change in tunor volune over tinme in the sane aninmals as
in Fig. 8. 5 Figure 10 is a graph showi ng the individual tunmor volunes for

all of the animals Jén_t s described in Fig. 8. Figure 11 is a
graph of nean body §\%i gﬁp&fﬂg&gﬁﬁﬁn: 6) over tine for nude rats bearing

subcut aneous hunman hu | . ' . S. treated with CNTO
364 at 15 ng/ kg or %§§%>63%?&%FH$@Q§?ﬁ§%¥§HRW%gHgéﬁggggTndicate the times of
i nt r avenousridyldithio)péhtanoptect i ons. Figure 12 is a graph show ng the growth of
human A549 human lung carcinoma tunors in fenmale athymc rats. CNTO 364 (15
ng/ kg) treatnment reYEGTHSeskcalat aldbtheliud groABifBctor

5 2. Compositions

A. ANTIBODY CONIJGATES OF THE INVENTION
The antibody conjugates of the invention are represented by the Formula
[C-Llm -A
I

10 where A is a human alphaV integrin subunit specific antibody, wherein said
antibody is capable of being internalized by the cell expressing said alphaV subunit; Cis a
cytotoxin with a ICs of 10 M or less; and L is linking group which binds the antibody and
cytotoxin and further comprises a bond cleavable by components of the intracellular
environment; and m represents the average number of cytotoxin molecules linked to the antibody

15 and is an integer from 1-5, preferably, 3-4. The cytotoxin may be selected from the group
consisting of maytansinoids, calicheamicins, epothilones, discodermolide, eleuthrobins,
dolastatins, cryptophycins, camptothecins, rhizoxin (CAS reg. no. 90996546), or taxane
derivatives and such other compounds that exhibit half maximal inhibition (IC50 or GI50) of on
tumor cell growth at 10 M or less.

20 Linkers comprising intracellularly cleavable bonds include acid-labile linkages
such as cis-aconityl linkages, esters, acid-sensistive hydrazone linkages, lysosomally degradable
peptide linkers, hydrolase cleavable linkers, peptidase or protease specific linkers, and disulfide
(sulphydryl) linkers (see Dyba, M., et al. 2004 Curr Pharm Design 10:2311-2334 for a review).
By being capable of more rapid or selective cleavage under intracellular conditions versus the

25 conditions predominating in, for example, the circulation, the linker imparts further specificity
and safety to the overall pharmacodynamics of the conjugate. Disulfide linkages are particularly
preferred because of the favorable reduction potential within the cellular compartments as well

as inducible redox enzyme activation (Saito, G. et al. Adv. Drug Delivery Rev 2003 55:199-



human | ung carcinoma tunors in female athymc rats. Figure 13 is a scatter
pl ot showi ng individual tunor weights at the termnation of 15 the study of
growt h of human A549 hunman | ung carcinoma tunors in fenmale athymc rats
treated wth 15 ng/ kg CNT0364 or control substances. The horizontal I|ines

I ndi cate the nedian of each study growp. Figure 14A &B are graphs show ng
the change in nean tunor volune over tinme in rats bearing HT29 human col on
tunmor cells and treated with CNTO 364 (CNT095-SPP 20 DML), CNTO 365
(CNT095- SSNPB- D), and CNTO 366 (CNTOO5- SSNPP-DWM). A. PBS control and

i rrel evant213nt inkaéymbdakiént o£@Bjnveioadttht BorldEbdtived Auttr A8 bAR&I: ifse USI N t he
same process and reagents and injected on day 7 and 21 with 10 ng/kg. B.

PBS cont r cantibery meleyle, g atin Hleémewla@a P%%C)ége"wé%s&web@é anpther spldr atam prgserinkg on

day 7 and n on
day 7. 25 o e o g P B gt

in rats bebamicakere{§89 t unors as descrl bed in Fig. 14. 10 DETAILED
DESCRI PTION OF THE I NVENTION 1. Definitions
5 Another major consideration in chemically linking a biologic molecule, such as a

recombinant protein, to a chemical compound is that the derivatization chemistry may, and in
most cases will, yield a new molecular entity which may have heretofore unknown biologic
properties. Thus, it should be understood that the products of physiological cleavage should be
designed to yield the intended derivatives with biological activity. The maytansinoids of the

10 invention including DM1, DM3, DM4 and others as shown and described in Fig. 1 retain
biological activity.

The anti-alphaV integrin antibody-maytansinoid conjugates of the invention are
prepared by chemically linking an anti-alphaV antibody to a maytansinoid molecule without
significantly reducing the biological activity of the antibody and providing a maytansinoid,

15  which when released under physiological conditions, retains its cytotoxic potential. Examples of
suitable maytansinoids are esters of maytansinol and maytansinol analogues including but not
limited to those having a modified aromatic ring and those having modifications at C-19, C-20,
or C-14, or C-15, or C-4,5 deoxy. Preferred are maytansinol C-3 esters. Particularly preferred
maytansinoids are derivatives of N-methyl-alanine esters of maytansinol (N -deacetyl-

20  maytansine). Particularly preferred conjugates comprise a disulfide linkage, which when cleaved
by reduction, releases a corresponding maytansinoid bearing a free thiol. Thiol containing
maytansinoids of the preferred type are shown in Fig. 1: N?-deacetyl-N* -(3-mercapto-1-
oxopropyl)-maytansine (DM1, CAS Reg. No. 139504-50-0), N* -deacetyl-N*-(4-mercapto-1-
oxopentyl)-maytansine (DM3), and N?'-deacetyl-N*'-(4-methyl-4-mercapto- 1-oxopentyl)-

25  maytansine (DM4).

Conjugates of the antibody molecules of the invention and toxic compound can be
formed using any techniques presently known or later developed. For example, the cytotoxic
compound can be modified to yield a free amino group and then linked to the antibody molecule
via an acid-labile linker, or a photolabile linker. The toxic compound can be condensed with a

30  peptide and subsequently linked to an antibody molecule to produce a peptidase-labile linker.
The toxic compound can be treated to yield a primary hydroxyl group, which can be succinylated



In order that the present invention nmay be nore readily understood, certain
terms are first defined. Additional definitions are set forth throughout
the detail ed description. 5 The term "al phaV integrin”, "al phaV subunit
integrin”, and "al phaV subunit containing integrin" are used

I nt erchangeably herein to nean al phaV t1ransnmenbrane gl ycoprotein subunits
of a functional integrin heterodiner and include all of the variants,

i sof orms and speci es honol ogs of al phaV. Accordingly, antibodies of the

i nvention may, in certain cases, cross-react with aIphaV from speci es ot her
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conpl et el estesqeesab liberate diree Hwgan al phaV and not exhi bit species or other types
of cross-reactivity. As used herein, an "antibody" includes whol e antibodies
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anti body includes any protei
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i nvent i onintroduce a site for disulfide exchange, for example, as by coupling a bifunctional linker to free
amine groups in the antibody. For example, antibody molecules can be modified with

10  crosslinking reagents such as N- succinimidyl 3-(2-pyridyldithio)propionate (SPDP), 4-

succinimidyl-oxycarbonyl-a-methyl a-(2-pyridyldithio)-toluene (SMPT), N-succinimidyl-3-(2-
pyridyldithio)-butyr;'«lte (SDPB), N-succinimidyl-4-(2-pyridyldithio) pentanoate (SPP), N-
succinimidyl-5-(2- pyridyldithio)pentanoate, 2-iminothiolane (IT), or acetylsuccinic anhydride
by known methods.

15 The anti-alphaV integrin antibody-cytotoxin conjugates of the invention are thus
represented by formula II, where maytansinol is esterified at C-3, and the antibody is a anti-
alphaV integrin subunit antibody; R,, R,, X; and X; are independently H, Me, C;Hs, linear alkyl
or alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl having from 3
to 10 carbon atoms, phenyl, substituted phenyl, or a heterocyclic aryl moiety, or a

20  heterocycloalkyl moiety; nis 1 —5; pis 1 - 5; and mis 1 to 10.
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In a preferred embodiment, the linker moiety is a 4-thiopentanoate derived from



20 An anti body could be nurine, human, humani zed, or chineric. The "antigen
bi ndi ng fragnment” or portion thereof, includes single chain antibodies and
fragnents thereof. Functional fragnents include antigen-binding fragnments
that bind to a mammal i an al pha-V subunit. Exanples of binding fragnments
enconpassed within the term"antigen [inding portion" of an antibody

I nclude (i) a Fab fragnment, a nonoval ent fragnent 25 consisting of the VL,
VH, CL and CH, donmmins; (ii) a F(ab)2 fragnent, a bival ent fragnent
conprising two Fab fragnents |inked by a disulfide bridge at the hinge

region; (igbp),-a._ LSt he Lns: a(iVv) a Fv
fragnent | SoblarBehlpertd BRAECI, aRBRTY g2t Bbndk g Yl BEfroleblea (HRITBISAB: il
ant i body, démwedais thab rdactadmithta disnlfidei arltthiblhe@niibisgtdxivicompumd taysroduce expr essed

i ngl e .pol ypepti de chain, _but. ysi linker that is too short to all
30 for parruRgBorean e wobe A R G o Sl ateRE o thereby forcing

the domains to pair wwth 11 conplenentary domai ns of another chain and

creating t,i Welal | . | | ted conpl enentarity
determ ni Ng @W%W@Sﬁ@g?%g@%ggqtgg3&"?@%@0 domai ns of the Fv
fragment, VL and VHy jadifof@%aMide0kiph, 3Ranfh SnRaRS or g tﬁﬁdin%’ﬁ-‘agx&hﬂed,
using reconbi nant nethods, by a synthetic |inker that enables themto be
made as a©o5portiens tharenfes Hhoss deperibad shoveymay he selested|fortheir sgientiemyefotherpair to form

monoval e ntfur{mlnﬁ?wosa'tiémmoﬁﬁs 3% #8 in%ention, such as:

1) binding to live cells expressing human alphaV;
2) preventing live cell binding to matrix proteins;

10 3) binding to human alphaV with a KD of 108 M or less (e.g., 10° Mor 10'° M

or less);
4) exhibiting calcium-independent binding to alphaV;

5) binding to a unique epitope on alphaV or belonging to a unique

complementation group of antibodies binding to alphaV;
15 6) inhibition of angiogenesis in vitro or in vivo; or
7) reduction of tumor mass or prevention of tumor growth in vivo.

In another aspect of the invention, the structural features of an human anti-alpha V
antibodies of the invention, CNTO 95, are used to create structurally related human anti-Alpha V
antibodies that retain at least one functional property of the antibodies of the invention, such as
20  binding to AlphaV. More specifically, one or more CDR regions of CNTO 95 can be combined
recombinantly with known human framework regions and CDRs to create additional,

recombinantly-engineered, human anti-Alpha V antibodies of the invention.

In a preferred embodiment, the antibody for use in the anti-alphaV antibodies
conjugates described herein is a human anti-alpha V antibody derived from immunization of a
25  transgenic mouse containing genes for the expression of human immunoglobulins. Preparation
of the antibody is described in detail in PCT publication no. WO 02/12501 and in U.S.
Publication No. 2003/040044, both incorporated by reference herein. The antibody includes any

protein or peptide containing molecule that comprises at least a portion of a complementarity



chain Fv (scFv). Such single chain antibodies are also intended to be
enconpassed within the term "antigen-binding portion" of an antibody. These
anti body fragnments are obtained using conventional techniques known to
those with skill in the art, and the fragnents are screened for utility in
t he sanme manner as are intact antibodi . Such fragnents can be produced by
10 enzymatic cl eavage, synthetic or reconbi nant techni ques, as known in the
art and/or as described herein. The term "epitope" nmeans a protein

det erm nant capable of specific binding to an antibody. Epitopes usually

consi st of chem cal| | ve surface oupi ngs af .npl ecul es. such .as am no
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protein gp%t%pemgrlgiﬂ%g@%ntaerc aongaeaﬁﬁy‘pcﬁereglin,’ aaRgBPnigpﬁh gggrt%a?el n
epi t opes beincdrporatgd intapan antibefyor mat i onal fol ding of the integrin nolecule
whi ch arise when am no acids fromdiffering 20 portions of the |inear
sequence of the i nPederably,tid DRI .C, emtiar 3t af gletenginegred aritibediegxdesoribead aboven 3-
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95, Gen0101, CNTO 95, C371A generated by immunization of a transgenic mouse as disclosed
herein. However, the ordinarily skilled artisan will appreciate that some deviation from the exact

10  CDR sequences of CNTO 95 may be possible while still retaining the ability of the antibody to
bind Alpha V effectively (e.g., conservative substitutions). In a particular embodiment, the
antibody or antigen-binding fragment can have an antigen-binding region that comprises at least
a portion of at least one heavy chain CDR (i.e., CDR1, CDR2 and/or CDR3) having the amino
acid sequence of the corresponding CDRs 1, 2 and/or 3 (e.g., SEQ ID NOS: 1, 2, and/or 3). In

15  another particular embodiment, the antibody or antigen-binding portion or variant can have an
antigen-binding region that comprises at least a portion of at least one light chain CDR (i.e.,
CDR1, CDR2 and/or CDR3) having the amino acid sequence of the corresponding CDRs 1, 2
and/or 3 (e.g., SEQ ID NOS: 4, 5, and/or 6) of the light chain of CNTO9S. In a preferred
embodiment the three heavy chain CDRs and the three light chain CDRs of the anitbody or

20  antigen-binding fragment have the amino acid sequence of the corresponding CDR of mAb
CNTO 95. Accordingly, in another embodiment, the engineered antibody may be composed of
one or more CDRs that are, for example, 90%, 95%, 98% or 99.5% identical to one or more
CDRs of CNTO 95. Anti-alpha-V subunit antibodies of the present invention can include, but are
not limited to, at least one portion, sequence or combination selected from 5 to all of the

25  contiguous amino acids of at least one of SEQ ID NOS:1, 2, 3, 4, 5, 6. An anti-alpha-V subunit
antibody can further optionally comprise a polypeptide of at least one of 70-100% of the
contiguous amino acids of at least one of SEQ ID NOS: 7, 8. For example, the amino acid
sequence of a light chain variable region can be compared with the sequence of SEQ ID NO: 8,
or the amino acid sequence of a heavy chain CDR3 can be compared with SEQ ID NO: 7.

30 As disclosed and claimed herein, the sequences set forth in SEQ ID NOs. 1-8 include

"conservative sequence modifications", i.e. amino acid sequence modifications which do not



The term "human anti body", as used herein, is intended to include antibodies
havi ng vari abl e and constant regions derived fromor closely matchi ng human
germ i ne 25 i munogl obul i n sequences. The human anti bodi es of the invention
may include amino acid residues not encoded by human germine

i mmunogl obul i n sequences (e.g., nutati¥ns introduced by random or
site-specific nutagenesis in vitro or by somatic nutation in vivo). Thus as
used herein, the term "human anti body" refers to an antibody in which
substantially every part of the protein (e.g., CDR framewrk, CL, CH

domai ns ( siggificagty qffm,altm%bmdwm@jm%(ew;csvlqt)hy antipody encaphest byrthe mucleptidd i | ar
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usi ng the techni gues of nol ecul ar bi ol ogy, however sinple CDR-grafting of

t he rodentdefipadin t Bhase {amilias dpofydgiamipo acids with basic side chains (e.g., lysine,
arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side
10  chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine, tryptophan),
nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine,
methionine), beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side
chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted nonessential amino
acid residue in a human anti-Alpha V antibody is preferably replaced with another amino acid

15  residue from the same side chain family.

At least one antibody of the invention binds at least one specified epitope specific
to at least one alphaV subunit protein, subunit, fragment, portion or any combination thereof.
The at least one epitope can comprise at least one antibody binding region that comprises at least
one portion of said protein, which epitope is preferably comprised of at least one extracellular,
20  soluble, hydrophillic, external or cytoplasmic portion of said protein. The at least one specified
epitope can comprise any combination of at least one amino acid sequence of at least 1-3 amino

acids to the entire specified portion of contiguous amino acids of the SEQ ID NO: 9.

As previously stated, the invention also relates to antibodies, antigen-binding
fragments, immunoglobulin chains and CDRs comprising amino acids in a sequence that is
25  substantially the same as an amino acid sequence described herein. Preferably, such antibodies
or antigen-binding fragments and antibodies comprising such chains or CDRs can bind human
alpha-V subunit with high affinity (e.g., Kp less than or equal to about 10 M). Amino acid
sequences that are substantially the same as the sequences described herein include sequences
comprising conservative amino acid substitutions, as well as amino acid deletions and/or

30 insertions.

Amino acids in an anti-alpha-V subunit antibody of the present invention that are



regions (CDRs) into human frameworks often results in | oss of binding
affinity and/or specificity of the original mAb. In order to humani ze an
anti body, the design of the humani zed anti body 10 includes variations such
as conservative amno acid substitutions in residues of the CDRs, and back
substitution of residues fromthe rodegf mAb into the human framework
regions (backmutations). The positions can be discerned or identified by
sequence conparison for structural analysis or by analysis of an honol ogy
nodel of the variable regions' 3D structure. The process of affinity
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3. Methods of Preparation of the Conjugates

10 The starting compound, maytansinol, as used in the production of compounds
DM1, DM3 and DM4 and related activated maytansinoids (Fig. 1) according to this invention
can be prepared from maytansine a natural C-3 ester isolated from natural sources (Kupchan et
al,, J. Amer. Chem. Soc.97, 5294(1975)) by reductive cleavage. The reagent lithium
trimethoxyaluminum hydride in tetrahydrofuran at -40°C is particularly useful for this step.

15  Other natural maytansinoid esters may also be advantageously produced by cultivating
mi_croorganisms, which belongs to the genus Nocardia (U.S. Pat. No. 4,151, 042) or
Actinosynnema spp. that have been engineered to produce maytansinol, maytanacine or C-3
maytansinol esters such as maytansinol propionate in the culture broth and extracting the
compounds from the culture broth for further purification. There are many linking groups

20  known in the art for making antibody maytansinoid conjugates, including, for example disulfide
groups, thioether groups, acid labile groups, photolabile groups, peptidase labile peptide linkers,

or esters which may be acid labile or esterase cleavable.

* As taught in U.S. Patent No. 5,208,020; esterification of maytansinol or an
analogue with the carboxylic acids containing a methyldithio group or other protected thio group,
25  including, for example, N-methyl-N-[3-(methyldithio)-1-oxopropyl]-L-alanine produce the
corresponding disulfide-containing maytansinoids. In the case where two diastereomeric
products containing the D- and L-acyl side chains result, the diastereomeric maytansinoid esters
are readily separated by methods known in the art and the less desirable D-alanyl analog isomer
product reduced to recover maytansinol as taught in W003096782. Reductive cleavage of the
30  disulfide group with dithiothreitol gives the corresponding thiol-containing maytansinoid, which



25 www. ant i bodyr esour ce. conf onl i neconp. ht ml; ww. appl i edbi osyst ens. com

www. bi odesi gn. com anti body. bat h. ac. uk; http://ww. uni zh. ch/-anti body/;

www. cryst . bbk. ac. uk/-ubcg07s; Kabat et al., Sequences of Proteins of

| mmunol ogical Interest, U S. Dept. Health (1983), each entirely

I ncorporated herein by reference. "Chimeric antibodi es” are those anti bodies
that retain distinct donmains, usually 30 the variable domain, fromone
speci es and the remai nder from anot her species; e.g. nouse- human chi neras.
13 The terns "nonocl onal antibody” or "nonocl onal antibody conposition” as
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intended to refer to a cell into which a reconbi nant expression vector has
been i nt raggR}e wcprder o couple the components of the conjugate covalently, amino groups in the

conjugated molecules normally being utilized for the conjugating reaction. Bifunctional protein
coupling agents include N-succinimidyl-(2-pyridyldithio)propionate (SPDP), succinimidyl-4-(N-
maleimidomethyl)cyclohexane-1-carboxylate, iminothiolane (IT), bifunctional derivatives of

10 imidoesters such as dimethyl adipimidateeHCl, active esters such as disuccinimidyl suberate,
aldehyes such as glutaraldehyde, bis-azido compounds suc has bis(p-
axidobenzoyl)hexanediamine, bis-diazonium derivatives such as bis-(p-diazoniumbenzoyl)-
ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and bis active fluorine
compounds such as 1,5-difluoro-2,4-dinitrobenzene). SPDP is among the most frequently used

15  reagent for this purpose and many other N-succinimidyl-(2-pyridyldithio)-, N-succinimidyl-(5-
nitro-2-pyridyldithio)- or N-succinimidyl-(4-pyridyldithio)-short chain alkane acids have proved
useful. Fig. 2 shows the structures of commonly used bifunctional linkers and their acronyms.

Conjugation of Activated Antibody to Thiolated Maytansinoid The preparation of

CNTO 95-Maytansinoid conjugates followed the method described previously described (Chari
20 et al., Cancer Res. 52: 127-131, 1992 and U.S. Patent 5,208,020) and as outlined in Fig. 3. In
this procedure, antibody is modified with bifunctional linker at a ratio of linker to antibody in the
range of 5 to 10: 1 to introduce dithiopyridyl groups onto the antibody amino acid side chains.
The activated antibody is separated from residual linker by G25 gel filtration chromatography.
The linker antibody ratio after the purification is less than 5 to 10:1 and typically in the range of
25  3to 5:1 and is measured by absorbance at 252 nm and 280 nm. The activated thiol-maytansinoid
is added at molar excess to that of the measured linker. Following the conjugation, the mixture

is again purified by G25 size exclusion chromatography to yield bulk product.

In the alternative, the anti-integrin antibody maytansinoid conjugate is prepared
by essentially a single step of reacting a maytansinoid bearing a reactive ester with anti-integrin
30 antibody not previously chemically activated. The reactive ester of the maytansinoid may be a

N-succinimidyl, N-sulfosuccinimidyl, N-phthalimidyl, N-sulfophthalimidyl, 2-nitrophenyl, 4-
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specifically

therapies, preferably therapies useful for the prevention, management or treatment of cancer

(including, but not limited to the prophylactic or therapeutic agents listed hereinbelow) to a

10  subject in need thereof to prevent, treat, manage or ameliorate a cancer or one or more symptoms

thereof. In a specific embodiment, the invention provides a method of preventing, treating,

managing or ameliorating cancer or one or more symptoms thereof, said method comprising

- administering to a subject in need thereof a dose of a prophylactically or therapeutically effective

amount of a formulation comprising the anti-alphaV antibody conjugates of the invention. In

15  another embodiment, the invention provides a method of preventing, treating or ameliorating

cancer or one or more symptoms thereof, said method comprising administering to

a subject in

necd thereof a dose of a prophylactically or therapeutically effective amount of anti-alphaV

antibody conjugates of the invention in conjunction with a prophylactically or therapeutically

effective one or more therapies (e.g., surgery, radiation therapy, or administration of therapeutic

20  agents other than anti-alphaV antibody conjugates). The antibody conjugates of the invention

may be used as a first, second, third or fourth line cancer treatment. The invention provides

methods for treating or ameliorating one or more symptoms of a cancer in a subject. Further, the

invention provides methods for preventing the recurrence of cancer in patients that have been

treated and have no disease activity by administering an anti-alphaV antibody conjugate of the

25 invention.

Cancers that can be treated by the methods encompassed by the invention include,

30

but are not limited to, neoplasms, tumors, metastases, or any disease or disorder characterized by
uncontrolled cell growth. The cancer may be a primary or metastatic cancer. The cancerous cells
may or may not express alphaV subunit integrins. In a preferred embodiment, the cancer that is

being managed, treated or ameliorated in accordance with the methods of the invention is a



antigens other than al phaV). An isolated antibody that specifically binds to
an epitope, isoform or variant of human Al phaV may, however, have
cross-reactivity to other related antigens, e.g., fromother species (e.qg.,
al phaV speci es honol ogs). Mreover, an isolated anti body may be 30
substantially free of other cellular mgterial and/or chemcals. 14 As used
herein, "specific binding" refers to anti body binding to a predeterm ned
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fact 05r stomach, prostate, breast, ovaries, kidney, liver, pancreas, and brain. Additional cancers include,
but are not limited to, the following: leukemias such as but not limited to, acute leukemia, acute
lymphocytic leukemia, acute myelocytic leukemias such as myeloblastic, promyelocytic,
myelomonocytic, monocytic, erythroleukemia leukemias and myelodysplastic syndrome, chronic
leukemias such as but not limited to, chronic myelocytic (granulocytic) leukemia, chronic

10  lymphocytic leukemia, hairy cell leukemia; polycythemia vera; lymphomas such as but not
limited to Hodgkin's disease, non-Hodgkin's lymphoma; myelomas such as multiple myeloma,
nonsecretory myeloma, osteosclerotic myeloma, plasma cell leukemia, solitary plasmacytoma
and extramedullary plasmacytoma; Waldenstrom's macroglobulinemia; bone cancer and
connective tissue sarcomas such as bone sarcoma, myeloma bone disease, osteosarcoma,

15  chondrosarcoma, Ewing's sarcoma, Paget's disease of bone, malignant giant cell tumor,
fibrosarcoma of bone, chordoma, periosteal sarcoma, soft-tissue sarcomas, angiosarcoma
(hemangiosarcoma), fibrosarcoma, Kaposi's sarcoma, leiomyosarcoma, liposarcoma,
lymphangiosarcoma, neurilemmoma, rhabdomyosarcoma, synovial sarcoma; brain tumors such
as but not limited to, glioma, astrocytoma, nonglial tumor, acoustic neurinoma,

20  craniopharyngioma, medulloblastoma, meningioma, pineocytoma, pineoblastoma, primary brain
lymphoma; breast cancer including adenocarcinoma and intraductal carcinoma, and papillary
breast cancer; adrenal cancer including pheochromocytoma and adrenocortical carcinoma;
thyroid cancer; pancreatic cancer; pituitary cancers; eye cancers not limited to ocular melanoma,
choroidal melanoma, cilliary body melanoma, and retinoblastoma; vaginal cancers; vulvar

25 cancer; cervical cancers; uterine cancers not limited to endometrial carcinoma and uterine
sarcoma; ovarian cancers; esophageal and other head and neck cancers such as but not limited to,
squamous cancer, adenocarcinoma, mucoepidermoid carcinoma, adenosquamous carcinoma,
sarcoma, melanoma, plasmacytoma, verrucous carcinoma, and oat cell (small cell) carcinoma;
stomach cancers; colon cancers; rectal cancers; liver cancers such as hepatocellular carcinoma

30  and hepatoblastoma, gallbladder canéers; cholangiocarcinomas; lung cancers such as non-small

cell lung cancer, squamous cell carcinoma (epidermoid carcinoma), adenocarcinoma, large-cell
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cancers; salivary gland cancers; renal cell cancer and other kidney cancers; and bladder cancers

not limited to transitional cell carcinoma (for a review of such disorders, see DeVita, V.T.,

5  Hellman, S., & Rosenberg, S.A. Cancer: Principles and practice of oncology. Philadelphia: J. B.
Lippincott Company; 6th Edition, 2001). Pre-malignant conditions may also be treated by the
methods and compositions of the invention. Such cancers may include, but not be limited to,
follicular lymphomas, carcinomas with p53 mutations, hormone dependent tumors of the breast,
prostate and ovary, and precancerous lesions such as familial adenomatous polyposis, and

10  myelodysplastic syndromes.

In a preferred embodiment, the cancer that is being prevented, managed, treated
or ameliorated in accordance with the method of the invention is selected from prostate cancer,
breast cancer, bone .cancer, melanoma, lung cancer and ovarian cancer. In another embodiment,
the cancer that is being prevented, managed, treated or ameliorated in accordance with the

15 methods of the invention is selected from metastatic tumors including, but not limited to, tumors
that have or may metastasize to the bone (non-limiting examples are prostate, breast and lung
cancers that have metastasized or have the potential to metastasize to the bone), tumors that have
or may metastasize to the lung, tumors that have or may metastasize to the brain, and tumors that

have or may metastasize to other organs or tissues of a subject.

20 Anti-Cancer Therapies

Any agent or therapy (e.g., chemotherapies, radiation therapies, hormonal
therapies, and/or biological therapies or immunotherapies) which is known to be useful, or which
has been used or is currently being used for the prevention, treatment, management or
amelioration of cancer or one or more symptoms thereof can be used in combination with an

25  anti-alphaV antibody conjugate of the invention in accordance with the invention described
herein. Therapeutic or prophylactic agents include, but are not limited to, peptides, polypeptides,
proteins, fusion proteins, nucleic acid molecules, small molecules, mimetic agents, synthetic
drugs, inorganic molecules, and organic molecules. Examples of the classes of such agents (i.e.,
anti-cancer agents) include, but are not limited to, cytotoxins, angiogenesis inhibitors, and

30  immunomodulatory agents and agents used to provide relief from pain or to offset the deleterious

effects of one or more therapeutic agents (e.g. bisphosphonate use to reduce the hypercalcemic



VEGF vascul ar endothelial growth factor 5 2. Conpositions A ANTI BODY
CONJGATES OF THE | NVENTI ON The anti body conjugates of the invention are
represented by the Fornmula [C-L], -Al 10 where Ais a hunman al phaV

i ntegrin subunit specific antibody, wherein said antibody is capable of
being internalized by the cell expressgéing said al phaV subunit; Cis a
cytotoxin with a IC50 of 10"9 Mor less; and L is |linking group which binds
the anti body and cytotoxin and further conprises a bond cl eavabl e by
conponents of the intracellular environment; and in represents the average
nunber of effegts of gluéaroniobidg)ul es | i nked to the antibody 15 and is an integer
from1l-5, preferably, 3-4. The cytotoxin nay be selected fromthe group
consi sting of nmayt @islogicimsyunaaddulatvenagents irejudepoitikl tadlmeceptod atibodies swh i de,

el eut hr obi ns,, ol astatins,  cryptophygins ins, rhizoxin (CAS reg.
o, 90006828§-Crbianfngien (2 Qo Rt Da LR Blctd e hotiss IrhaS P g b
hal f maxi @Bbo intiBbditsRiRak (IDB0))0intiEHS) arbibodies (k¢NOAMPAITH oM Qdxl), &ti- 10" 9 M or
| ess. 20 Linkers comprising._ intracellularly cleavahl e bonds include,
aci d- Papi $R11y aﬁklggié@ (e.g. Xanelim (Genentech)); anti-cytokine or anti-cytokine receptor antibodies
and antagonists such as anti-IL- 2 receptor antibodies (Zenapax (Protein Design Labs)), anti-IL-6
receptor antibodies (e.g. MRA (Chugai)), and anti-IL-12 antibodies (CNTO1275 (Centocor)),
anti-TNFalpha antibodies (Remicade (Centocor)) or TNF receptor antagonist (Enbrel
(Immunex)), anti-IL-6 antibodies (BE8 (Diaclone) and CNTO328 (Centocor)), and antibodies

10  that immunospecifically bind to tumor-associated antigens (e.g. , trastuzimab (Genentech).

Angiogenesis inhibitors (i. e., anti-angiogenic agents) include, but are not limited
to, angiostatin (plasminogen fragment); antiangiogenic antithrombin III; angiozyme.
Bisphosphonates include, but are not limited to, alendronate, clodronate, etidronate, ibandronate,

pamidronate, risedronate, tiludronate, and zoledronate.

15 Specific examples of anti- cancer agents which can be used in accordance with
the methods of the invention include, but not limited to: 5-fluoruracil; acivicin; aldesleukin;
altretamine; aminoglutethimide; amsacrine; anastrozole;.anthramycin; asparaginase; azacitidine;
azetepa; azotomycin; batimastat; bicalutamide; bleomycin sulfate; brequinar sodium;
bropirimine; busulfan; carboplatin; carmustine; carubicin hydrochloride; carzelesin; cedefingol;

20 chlorambucil; cirolemycin; cisplatin; cladribine; crisnatol mesylate; cyclophosphamide;
cytarabine; dacarbazine; dactinomycin; daunorubicin hydrochloride; decitabine; dexormaplatin;
dezaguanine; dezaguanine mesylate; diaziquone; docetaxel; doxorubicin; doxorubicin
hydrochloride; droloxifene; droloxifene citrate; dromostanolone propionate; duazomycin;
edatrexate; eflornithine hydrochloride; enloplatin; enpromate; epipropidine; epirubicin

25 hydrochloride; erbulozole; esorubicin hydrochloride; estramustine; estramustine phosphate
sodium; etanidazole; etoposide; etoposide phosphate; fazarabine; fenretinide; floxundine;

" fludarabine phosphate; fluorouracil; flurocitabine; fosquidone; fostriecin sodium; gemcitabine;
gemcitabine hydrochloride; hydroxyurea; idarubicin hydrochloride; ifosfamide; ilmofosine;
interleukin II (including recombinant interleukin 11, or rIL.2) , interferon alpha-2a; interferon.

30 alpha-2b; interferon alpha-m; interferon alpha-n3; interferon beta-I a; interferon gamma-1 b;

iproplatin; irinotecan hydrochloride; lanreotide acetate; letrozole; leuprolide acetate; liarozole
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thioguanine; thiotepa; tiazofurin; tirapazamine; topotecan; trimetrexate; trimetrexate glucuronate;
10 triptorelin; uracil mustard; uredepa; vapreotide; verteporfn; vinblastine sulfate; vincristine
sulfate; vindesine; vindesine sulfate; vinepidine sulfate; vinglycinate sulfate; vinleurosine
sulfate; vinorelbine tartrate; vinrosidine sulfate; vinzolidine sulfate; vorozole; zeniplatin;

zinostatin; zorubicin hydrochloride.

The invention also encompasses administration of an antibody of the invention in
15 combination with radiation therapy comprising the use of x-rays, gamma rays and other sources
of radiation to destroy the cancer cells. In preferred embodiments, the radiation treatment is
administered as external beam radiation or teletherapy wherein the radiation is directed from a
remote source. In other preferred embodiments, the radiation treatment is administered as
internal therapy or brachytherapy wherein a radiaoactive source is placed inside the body close to

20 cancer cells or a tumor mass.

In specific embodiments, patients with breast cancer are administered a
prophylactically or therapeutically effective amount of an anti-alphaV antibody conjugate of the
invention in combination with the administration of a prophylactically or therapeutically
effective amount of one or more other agents useful for breast cancer therapy including but not

25 limited to: doxorubicin, epirubicin, the combination of doxorubicin and cyclophosphamide (AC),
the combination of cyclophosphamide, doxorubicin and 5-fluorouracil (CAP), the combination
of cyclophosphamide, epirubicin and 5-fluorouracil (CEF), or other agents such as Herceptin,

tamoxifen, paclitaxel or taxotere.

In specific embodiments, patients with prostate cancer are administered a
30  prophylactically or therapeutically effective amount of an anti-alphaV antibody conjugate of the

invention in combination with the administration of a prophylactically or therapeutically
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prophylactically or therapeutically effective amount of an anti-alphaV antibody conjugate of the
10  invention in combination with a prophylactically or therapeutically effective amount of one or
more other agents useful for ovarian cancer therapy including but not limited to: intraperitoneal
radiation therapy, such as *?P therapy; total abdominal and pelvic radiation therapy, cisplatin, the
combination of paclitaxel (Taxol) or docetaxel (Taxotere) and cisplatin or carboplatin, the
combination of cyclophosphamide and cisplatin, the combination of cyclophosphamide and
15 carboplatin, the combination of 5-FU and leucovorin, etoposide, liposomal doxorubicin,

gemcitabine, ifosfamide, hexamethylmelamine (HMM), or topotecan.

In specific embodiments, patients with tumor metastatic to bone are administered
a prophylactically or therapeutically effective amount of an anti-alphaV antibody conjugate of
the invention in combination with a prophylactically or therapeutically effective amount of one
20  or more other agents useful for bone metastatic tumor therapy including but not limited to:
agents or therapies used in treatment of underlying malignancy such as hornone inhibitors for
prostate or breast cancer metastasized to bone, radiotherapy or chemoradiotherapy with bone-
seeking radioisotopes of metals (strontium-89 and samarium-153), and bisphosponates (e.g.

palmidronate or alendronate).

25 Cancer therapies and their dosages, routes of administration and recommended
usage are known in the art and have been described in such literature as the Physician's Desk
Reference (57th ed., 2003) now available through the internet by subscription from PDR®
Electronic Library, Thomson Micromedex, Greenwood Village, Colorado (Edition 2004)..

Inflammatory Disorder Treatment

30 The anti-alphaV antibody conjugates of the invention may be administered to a
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chronic obstructive pulmonary disease (COPD), allergic disorders, septic shock, pulmonary
10 fibrosis, undifferentitated spondyloarthropathy, undifferentiated arthropathy, arthritis,
osteoarthritis, spondyloarthropathies (e.g. psoriatic arthritis, ankylosing spondylitis, Reiter's
Syndrome (reactive arthritis), inflammatory osteolysis, Wilson's disease and chronic
inflammation resulting from chronic viral or bacteria infections. In addition, autoimmune

disorders are associated with an inflammatory pathology.
15 Anti-Inflammatory Therapies

The present invention provides methods of preventing, managing, treating or
ameliorating an inflammatory disorder or one or more symptoms thereof, said methods |
comprising administering to a subject in need thereof an anti-alphaV antibody conjugate of the
invention and one or more therapies (e.g. prophylactic or therapeutic agents other than antibodies

20  or antibody fragments that immunospecifically bind to alphaV integrins. Any agent or therapy
which is known to be useful, or which has been used or is currently being used for the
prevention, management, treatment or amelioration of an inflammatory disorder or one or more
symptoms thereof can be used in combination with an anti-alphaV antibody conjugate of the
invention in accordance with the invention described herein. Examples of such agents include,

25  but are not limited to, immunomodulatory agents, anti-angiogenic agents, anti- inflammatory

agents and TNFalpha antagonists.

Specific examples of immunomodulatory agents which can be administered in
combination with an anti-alphaV antibody conjugate of the invention to a subject with an
inflammatory disorder include, methothrexate, leflunomide, cyclophosphamide, cytoxan, nuran,

30  cyclosporine A, minocycline, azathioprine, antibiotics (e.g. FK506 (tacrolimus)),
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antibodies (e.g. CAMPATH 1H (Ilex)), anti-IL-2 receptor antibodies (e.g. Zenapax (Protein
5  Design Labs)), anti-IL6 (CNTO 328, Centocor) or anti-IL-6 receptor antibodies (MRA, Chugai),
and anti- IL-12 antibodies (CNTO1275, Centocor), anti-IFN antibodies, anti-TNF antibodies,
anti-IL-1 antibodies and IL-1alpha/beta antagonists.

Examples of TNFalpha antagonists which can be administered in combination

with a anti-alphaV antibody conjugates of the invention to a subject with an inflammatory

10  disorder include proteins, polypeptides, peptides, fusion proteins, antibodies (and antigen-
binding fragments thereof) such as antibodies that immunospecifically bind to TNFalpha, nucleic
acid molecules (e.g. antisense molecules or triple helices), organic molecules, inorganic
molecules, and small molecules that block, reduce, inhibit or neutralizes the function, activity
and/or expression of TNFalpha. Examples of TNFalpha antagonists include: infliximab

15 (REMICADE; Centocor), D2E7 (HUMARA; Abbott Laboratories/Knoll Pharmaceuticals Co.,
Mt. Olive, N.J.), CDP571 which is also known as HUMICADE and CDP-870 (both of
Celltech/Pharmacia, Slough, U.K.), TNF-R1 (Amgen), etanercept (ENBREL; Immunexj, and
inhibitors of other members of the TNFR superfamily of receptors. Other TNF antagonists
encompassed by the invention include, but are not limited to, IL-10, which is known to block

20  TNFalpha production and anti-p38 MAPK agents.

Non-limiting examples of anti-inflammatory agents which can be administered in
combination with an anti-alphaV antibody conjugate of the invention to a subject with an
inflammatory disorder include non-steroidal anti- inflammatory drugs (NSAIDs), steroidal anti-
inflammatory drugs, beta- agonists, anticholingeric agents, and methyl xanthines. Examples of

25 NSAIDs include, but are not limited to, aspirin, ibuprofen, celecoxib (CELEBREX), diclofenac
(VOLTAREN), etodolac (IODINE), fenoprofen (NALFON), indomethacin (INDOCIN),
ketoralac (TORADOL), oxaprozin (DAYPRO), nabumentone (RELAFEN), sulindac
(CLINORIL), tolmentin (TOLECTIN), rofecoxib (VIOXX), naproxen (ALEVE, NAPROSYN),
ketoprofen (ACTRON) and nabumetone (RELAFEN). Such NSAIDs function by inhibiting a

30  cyclooxgenase enzyme (e.g. COX-1 and/or COX-2). Examples of steroidal anti-inflammatory
drugs include, but are not limited to, glucocorticoids, dexamethasone (DECADRON), cortisone,
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cal ci um i prbphgadieslly diltlfwhpﬁglc‘aby effgatiedmount of an anti-alphaV antibody conjugate of the
invention in combination with other agents or therapies useful for osteoarthritis prevention,

5  treatment, management or amelioration including but not limited to: analgesics such as
acetaminophen, phenacetin; and tramadol, NSAIDs such as aspirin, diflunisal, diclofenac,
etodolac, fenamates, fenoprofen, flurbiprofen, ibuprofen, indomethacin, ketoprofen,
methylsalicylate, nebumetone, naproxin, oxaprazin, phenylbutazone, piroxicam, sulindac, and
tolmetin; cyclooxygenase (Cox)-2-specific inhibitors (CSIs)such as celecoxib and rofecoxib;

10 intra- or periarticular injection of a depot preparations of, for example, glucocorticoids or
biopharmaceuticals, and intra-articular injection of hyaluronic acid. The an anti-alphaV antibody
conjugate of the invention can also be used in combination with other nonpharmacologic
measures in prevention, treatment, management and amelioration of osteoarthritis including but
not limited to: irrigation of the osteroarthritic joint, reduction of joint loading; application of heat

15  orcold to the affected joint; capsaicin cream; exercise and other physical therapies, and joint

replacement surgery.

In specific embodiments, patients with rheumatoid arthritis are administered a
prophylactically or therapeutically effective amount of an anti-alphaV antibody conjugate of the
invention in combination with other agents or therapies useful in prevention, treatment,

20  management and amelioration of rheumnatoid arthritis include NSAIDs, analgesics, and CSIs as
discussed for osteoarthritis. In addition, other therapies may be used concurrently, prior to, or
subsequently to administration an anti-alphaV antibody of the invention such as monthly pulses
with high-dose glucocorticoids, or intraarticular glucocorticoids; disease-modifying
antirheumatic drugs (DMARD:s) including methotrexate, gold compounds (e.g. Auranofin), D-

25  penicillamine, the antimalanals (e.g. chloroquine), and sulfasalazine; TNFalpha neutralizing
agents such as etanercept and infliximab; immunosuppressive and cytotoxic agents not limited
to, azathioprine, leflunomide, cyclosporine, and cyclophosphamide; and surgical interventions
such as arthroplasties, total joint replacement, reconstructive hand surgery, open or arthroscopic
synovectomy, and early tenosynovectomy of the wrist; external interventions such as a variety of

30  orthotic and assistive devices, and other physical therapies: and dietary supplements such as

increasing intake of omega-3 fatty acids (such as eicosapentaenoic acid).



5) binding to a unique epitope on al phaV or belonging to a uni que
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the anti bogyhab/Qintibeaig cbxﬂu%d?@oﬁﬁkt ihvedtiBh A\ oaibidaBOvRE oth&ca@mg@:ttﬁéaa@si%fubed
herein is a human anti-al pha V antibody derived frominmmunization of a 25

t r ansgeni cnpRYEBIoadFRatmant, W&ﬁ@gt gnd ameligrationnf CORDclyding hyfengt limited to:

I mmunogl o in PCT
publ 1 oat | OB EAA Bhe S8 nolimicatio Wbl BfHore? o A58 BEL BGERBOSERAY 1101 1,

i ncor por atsach bgalhuea‘rdrpiﬂm&rcﬂeueébmlinér led metapriotschpol, nxal memeMeasqaalbmtaiohandr

pept | de. conh AUl iR! ShSiobh sSHIRIAARRAR bSRRS ofd RpYRR: 8 6

derivatives; glucocorticoids; oxygen; lung transplantation; lung volume reduction surgery;
endotracheal intubation, ventilation support; yearly influenza vaccine and pneumococcal

10 vaccination; exercise; and smoking cessation.

In specific embodiments, patients with pulmonary fibrosis are administered a
prophylactically or therapeutically effective amount of an anti-alphaV antibody conjugate of the
invention in combination with an effective amount of one or more other agents useful for
pulmonary fibrosis therapy including but not limited to: oxygen; corticosteroids; cytotoxic drugs

15  (cyclophosphamide or azathioprine); bronchodilators e short- and long- acting beta-adrenergic
agonists, anticholinergics, and theophylline and its derivatives); and antihistamines

(diphenhydramine and doxylamine).

In specific embodiments, patients with asthma are administered a prophylactically

or therapeutically effective amount of an anti-alphaV antibody conjugate of the invention in

20  combination with an effective amount of one or more other agents useful for asthma therapy
including but not limited to: adrenergic stimulants (examples include but not limited to,
catecholamines, e.g., epinephrine, isoproterenol, and isoetharine; resorcinols, e.g.
metaproterenol, terbutaline, and fenoterol; and saligenins, e.g. salbutamol; methylxanthines
including theophylline and its various salts; anticholinergics including atropine sulfate, akopine

25  methylnitrate, and ipratropium bromide; glucocorticoids; mast cell stabilizing agents cromolyn
sodium and nedocromil sodium; leukotriene modifiers Zileuton, zafirlukast and montelukast;

immunosuppressant agents including methotrexate; and acetylcysteine.

In specific embodiments, patients with allergy are administered a prophylactically
or therapeutically effective amount of an anti-alphaV antibody conjugate of the invention in
.30  combination with an effective amount of one or more other agents useful for allergy therapy

including but not limited to: cromolyn; antihistamines; sympathomimetic drugs (both alpha-



determ ning region (CDR) of a heavy or light chain or a |igand binding
portion thereof derived fromthe antibody designated "CNTO 95" (see PCT
publication no. WD 02/ 12501 and U.S. Publication No. 2003/040044), in

conmbi nation with a heavy chain or |ight chain variable region, a heavy
chain or light chain constant regions; a framework region, or any portion
thereof, that can 5 be incorporated into an anti body. Preferably, the CDR],
2, and/or 3 of the engineered antibodi es descri bed above conprise the exact
am no aci d sequence(s) as those of the fully human Mab desi gnated CNTO 95,

GenOl 01, ﬁg” : 7 qﬁﬂ% j | L On:of . r 1, c. nouse as
di scl oset grlcgigfﬁib E\J;\i/e\rllgr%{} t ﬁg}egngmgﬁga gg?‘%rﬁgg‘Q%?QFésogﬁrﬂ%gﬁ%@ppr eci ate

t hat soninmieridadensitizatipm tredtinentewsle alletgen GiPRtwegiuences of CNTO 95 nmay be
possible while still retaining the ability of the antibody to bind Al pha V
ef f ect i velupimmune DiscdassBeataientve substitutions). In a particul ar enbodi nent,
the antibody or antigen-binding fragnent can have an anti gen-bi nding region

that conprises at Theasi-alplaVpmtibodyrconjugae of thaiivernion niyde udmimistereddbR (i . €. ,
CDRI , CDR%,and/or CDR%) having the amino acid sequence of. the correspondi ng
CDRs °1, it gpedshereotdo PFCS@@%P*B*‘W“ §r ame ‘°5ﬁﬁ%|?‘b%"%W“Fﬁd‘i‘§g%{ﬁbP‘PFe9‘

par ti cul AbredpRp@mEBiRreof I aRtihlpRNd¥ntiBbdyAdthjugee obthe Ghvastiddahdy 43 ber vari ant
can have an _antigen-binding region that conprises at |east a portion of at

| east ondnminigisted dmegrbingtivn pith ene or nuprptherthyzopies arefprattyikgippisavseity farithe anmi no
acid Seqb’l‘é@éﬁﬁorﬁﬁnak%nﬁﬂ{&%mgﬂ d¥9n Sdthithntune Aisorder (including, but not limited to

the prophylactic or therapeutic agents listed in hereinbelow) to a subject in need thereof to

10  prevent, manage, treat or ameliorate an autoimmune disorder or one or more symptoms thereof.
In a specific embodiment, the invention provides a method of preventing, managing, treating or
ameliorating an autoimmune disorder or one or more symptoms thereof, said method comprising
administering to a subject in need thereof a dose of a prophylactically or therapeutically effective
amount of a liquid formulation of the invention. In another embodiment, the invention provides a

15  method of preventing, managing, treating or ameliorating an autoimmune disorder or one or
more symptoms thereof, said method comprising administering to a subject in need thereof a
dose of a prophylactically or therapeutically effective amount of a liquid formulation of the
invention and a dose of a prophylactically or therapeutically effective amount of one or more
therapies (e.g:, prophylactic or therapeutic agents) other than antibodies or antibody fragments

20  that immunospecifically bind to alphaV integrins.

The invention provides methods for managing, treating or ameliorating an
autoimmune disorder or one or more symptoms thereof in a subject refractory to conventional
therapies for such an autoimmune disorder, said methods comprising administering to said
subject a dose of a prophylactically or therapeutically effective amount of the antibodies of the

25  invention. The invention also provides methods for managing, treating or ameliorating an
autoimmune disorder or one or more symptoms thereof in a subject refractory to existing single
agent therapies for such an autoimmune disorder, said methods comprising administering to said
subject a dose of a prophylactically or therapeutically effective amount of an anti-alphaV
antibody conjugate of the invention and a dose of a prophylactically or therapeutically effective

30  amount of one or more therapies (e.g. prophylactic or therapeutic agents) other than antibodies or

antibody fragments that immunospecifically bind to alphaV integrin. The invention also provides



and/or 3 (e.g., SEQID NCS: 4, 5, and/or 6) of the [ight chain of CNTO5. In
a preferred enbodinent the three heavy chain CDRs and the three |ight chain
CDRs of the anitbody or 20 antigen-binding fragnent have the am no acid
sequence of the corresponding CDR of mAb CNTO 95. Accordingly, in another
enbodi nent, the engi neered anti body ngy be conposed of one or nore CDRs
that are, for exanple, 90% 95% 98% or 99.5% identical to one or nore CDRs
of CNTO 95. Anti-al pha-V subunit anti bodies of the present invention can

i nclude, but are not |limted to, at |east one portion, sequence or

conbi nat i : : f : ' ) ] ds of at

| east oneolﬂ?tﬁ@é%&}n%&ﬁ&gmf?uﬁgb r%{nklﬁﬁgtéﬁgr}gégﬁg&zﬂ;ﬁﬁ%ﬁﬁ]g- es%gg@%: t antibody
can f urt hesympmisshesdof Py edmpisiesiog an gi-alphayt andbodyfconjugite afSthe owentioh iV 0- 100% of
the contigueus.am no_acids, of at |east f SEQ | - 71,..8, For

exanpl o, 1RESIR GO RE PR oS Rl 1 PR RBR r 8l pT eI 1 st el e
conpar ed Viut bretnb éongergunahese trodtmEits) ThDinMehtiod, also Peoviides alethaiive arthddsifthence of a
heavy chain CDR3 can be conpared.with SEQ ID NO 7. 30 As disclosed and

cl ai medl hePURASMYNHEr tealiuRDhelcAl automippe qisorder whese pppthgrdherapychas Broy sfE may

', conser Vaih#aos RIUENE GedtRE in Una@EHIMIS or urbeRabl e FHOEK TR for BRAUGAG Being
nodi fi cations which do not 20 significantly affect or alter "the binding

char act er iteqateds of the anti body encoded by the nucl eotide sequence or

contai ning the am no aci d sequence. Such conservative sequence nodifications
Particularly, the invention provides alternative methods for the management or

treatment of an autoimmune disorder where the patient is refractory to other therapies. Further,
10 the invention provides methods for preventing the recurrence of an autoimmune disorder in
patients that have been treated and have no disease activity by administering an anti-alphaV

antibody conjugate of the invention.

In autoimmune disorders, the immune system triggers an immune response when

there are no foreign substances to fight and the body's normally protective immune system

15  causes damage to its own tissues by mistakenly attacking self. There are many different
autoimmune disorders which affect the body in different ways. For example, the brain is affected
in individuals with multiple sclerosis, the gut is affected in individuals with Crohn's disease, and
the synovium, bone and cartilage of various joints are affected in individuals with rheumatoid
arthritis. As autoimmune disorders progress, destruction of one or more types of body tissues,

20  abnormal growth of an organ which may be accompanied by neovascularization of said organ or
tissue, or changes in organ function may result. The autoimmune disorder may affect only one
organ or tissue type or may affect multiple organs and tissues. Organs and tissues commonly
affected by autoimmune disorders include red blood cells, blood vessels, connective tissues,
endocrine glands (e.g. the thyroid or pancreas), muscles, joints, and skin. Examples of

25  autoimmune disorders that can be treated by the methods of the invention include, but are not
limited to, alopecia areata, ankylosing spondylitis, antiphospholipid syndrome, autoimmune
Addison's disease, autoimmune diseases of the adrenal gland, autoimmune hemolytic anemia,
autoimmune hepatitis, autoimmune oophoritis and orchitis, autoimmune thrombocytopenia,
Behcet's disease, bullous pemphigoid, cardiomyopathy, celiac sprue-dermatitis, chronic fatigue

30  immune dysfunction syndrome (CFIDS), chronic inflammatory demyelinating polyneuropathy,
Churg-Strauss syndrome, cicatrical pemphigoid, CREST syndrome, cold agglutinin disease,



I nclude am no acid substitutions, additions and del etions. Modifications can
be introduced into SEQ ID NGs: 1-8 or to the nucleic acids encoding them by
standard techni ques known in the art, 5 such as site-directed mutagenesis
and PCR-nedi ated nmut agenesis. Conservative am no acid substitutions include
ones in which the amno acid residuezts replaced with an am no acid residue
having a simlar side chain. Famlies of am no acid residues having simlar
si de chains have been defined in the art. These fam lies include am no
acids with basic side chains (e.g., lysine, arginine, histidine), acidic

si de Chacreﬁns(cﬁseqse dﬁéo@@rugﬁscegedtm mEc'eH'En?H%\Sblﬁﬁbﬂ)a’ ﬁ%ﬁgﬁ%ﬁqgronﬁ/kﬁﬁs side 10

chains (e.g., glyc¢iIne, par agi ne, seri ne reonil tyrosi ne,
cyst ei n@lomerrylptmmhhanﬁravesidﬁp@b,eﬁulgalm@auh&iasbn(om Sghyrorditaniid'rwaﬂlmal i ne,

| euci ne, i sol eu lanlne t oni bet a-,br anched si de
chai ns (pé'i'ﬁonarytﬁt?’ %p,a hlc 1He, 8)?]34% (Iﬁ??d %% (’tpz’@y’s"r“éﬁgl chai ns

(e.qg., tathfiss, ﬂehenﬁblluﬁﬁy ﬂlqiuaatﬁtﬁlatoklﬁsyMeﬁiafb&rdlsehdesﬁﬂxdd élﬁl)'nectf[rhlﬁSsuealsaa"se,dl cted
nonessentlal q1nQ aci d residue |n€ﬁ =§ Ttl-AI ha V antlbod¥

pr ef &r agTyPle sleresity tpe 1P YRBERRs Medidier diabetesmeliits, myssthepia grayis, RPN R si de
chai n f amidas, péh&&@aﬁenqaq)om&ermdmd&a thoﬂ&ﬁtﬁkt (a/&?gl@ddﬂ% syldrdn@@st one

specified epitope specific to at | east one alp subunit protein, subunit,
f r agnentpo mﬁa1gilafhelsnanawotymmwhwd&mmnwms P"W?é)’ agammeaglabulinemiapi t ope can

COMPY | & Grflar) Y AR HbBALp Bl A M Rl Aok ATREL S6ReA | cast | one

portion o rotein epitope i S pre y conprised of at |east
one ext rsamdrbing|Rheymatoid arthritis, sarcoidosis, scleroderma, Sjogrens syndrome, stiff-man

10 syndrome, systemic lupus erythematosus, lupus erythematosus, takayasu arteritis, temporal
arteristis/ giant cell arteritis, ulcerative colitis, uveitis, vasculitides such as dermatitis

herpetiformis vasculitis, vitiligo, and Wegener‘é granulomatosis.

Autoimmune therapies and their dosages, routes of administration and
recommended usage are known in the art and have been described in such literature as the
15  Physician's Desk Refererce (56th ed., 2002 and 57th ed., 2003).

The present invention provides methods of preventing, managing, treating or
ameliorating an autoimmune disorder or one or more symptoms thereof, said methods
comprising administering to a subject in need thereof an anti-alphaV antibody conjugate of the
invention and one or more therapies (e.g., prophylactic or therapeutic agents) other than

20  antibodies or antibody fragments that immunospecifically bind to alphaV integrins. Any agent
or therapy which is known to be useful, or which has been used or is currently being used for the
prevention, management, treatment or amelioration of an autoimmune disorder or one or more
symptoms thereof can be used in combination with an anti-alphaV antibody conjugate of the
invention in accordance with the invention described herein. Examples of such agents include,

25 but are not limited to, immunomodulatory agents, anti-inflammatory agents and TNFalpha
antagonists. Specifc examples of immunomodulatory agents, anti-inflammatory agents and
TNFalpha antagonists which can be used in combination with an anti-alphaV antibody conjugate
of the invention for the prevention, management, treatment or amelioration of an autoimmune

disorder are disclosed herein above.

30 In specific embodiments, patients with multiple sclerosis (MS) are administered a

prophylactically or therapeutically effective amount of an anti-alphaV antibody conjugate of the



20 sol uble, hydrophillic, external or cytoplasm c portion of said protein.
The at | east one specified epitope can conprise any conbination of at | east
one am no aci d sequence of at least 1-3 amno acids to the entire specified
portion of contiguous am no acids of the SEQID NO 9. As previously stated,
the invention also relates to anti bodises, antigen-binding fragnents,
I mmunogl obul in chains and CDRs conprising amno acids in a sequence that is
25 substantially the sanme as an am no acid sequence descri bed herein.
Preferably, such antibodies or antigen-bindi n%éf ragments and anti bodi es
conpri si niPvellion ixermbiration watREIeE:2g80t Phderapiga wseiud ingeveptien; regtnentwi t h hi gh
affinity . adi b el AFN) ' '
sequencesg}%ﬂ%emgﬁﬁgnégﬁgfog%@?ﬁpﬁ ?ﬁe lg ﬁué%ggﬂme g’equebr?gigg)(%%ssglsr&lh g((ij her ei n
i ncl ude s&iN+elpbas (Avory), ghiingmecaerr(Capixese)amitoranaaiedmsthbsexateyt i ons, as wel |
as am no acid.deletions and/or_ 30 |insertions. Am No i ds .in.an anti-al pha-V
Subunt t aREIBREp BRSPS PR S PRer i R teabilo Bk 21 o
funct Eon e}ﬂ&gb@xwfemy’iﬁei(addrmj{nemfﬁaﬂeﬁﬁ (deBIDWSY ihtRathdosilyavid an &HW?liﬁ@catheter); bl
site-direct myt agenesi s, or al ani ne-scannj n tagenesis (e.g., Ausubel,
supra, Ch&Yftepepgne gﬁfocﬁmﬁ?,ﬁmma%ﬂow@w i_.!,),’d%lfrgﬁ’é‘ﬁgé ANIFPBE- 1085 (1989)).
The | at t epHApQRIR i RiphHnE GG che Soridahsirét; 3dhiagid ; BkybatynRN folefodR¥Er Y I esi due
in the nolecul e. The resulting nutant nolecul es are then tested for
propantheline; bethanecol; terazosin hydrochloride; sildenafil citrate; amantadine; pemoline;

high dose vitamins; calcium orotate; gancyclovir; antibiotic; and plasma exchange.

10 In specific embodiments, patients with psoriasis are administered a
prophylactically or therapeutically effective amount of an anti-alphaV antibody conjugate of the
invention in combination with other agents or therapies useful in prevention, treatment,
management and amelioration of psoriasis including topical steroid-containing preparations; tar
(Estar, Psorigel, Fototar cream); topical vitamin D analogues such as calcipotriene ointment;

15  ultraviolet light with or without psoralen; methotrexate; cyclosporine; sulfasalazine; and

synthetic retinoids.

In specific embodiments, patients with Crohn's disease are administered a
prophylactically or therapeutically effective amount of an anti-alphaV antibody of the invention
in combination with other agents or therapies useful in prevention, treatment, management and

20  amelioration of Crohn's disease including but not limited to: antidiarrheals (loperamide,
diphenoxylate with atropine, cholestyramine or colestipol); antispasmodics (propantheline, |
dicyclomine, or hyoscyamine); 5-aminosalicylic acid agents (sulfasalazine, mesalamine (Asacol)
and its slow release form (Pentasa); corticosteroids; the immunomodulatory drugs useful in
rheumatic diseases - azathioprine, mercaptopurine, cyclosporine, and methotrexate; antibiotics;

25  TNF inhibitors including enteracept and inflixmab; immunosuppressive agents including
tacrolimus, mycophenolate mofetil, and thalidomide; nutritional therapies; enteral therapy with

elemental diets (e.g., Vivonex for 4 weeks); and total parenteral nutrition.

In specifc embodiments, patients with lupus erythematosus are administered a
prophylactically or therapeutically effective amount of an anti-alphaV antibody of the invention
30  in combination with other agents or therapies useful in prevention, treatment, management and

amelioration of lupus erythematosus including but not limited to: antimalarials (including but not



5 biological activity, such as, but not limted to at | east one al pha-V
subunit neutralizing activity. Sites that are critical for antibody binding
can also be identified by structural analysis such as crystallization,

nucl ear magnetic resonance or photoaffinity |labeling (Smith, et al., J. Ml.
Biol. 224:899-904 (1992) and de Vos, 32t al., Science 255:306-312 (1992)).

3. Methods of Preparation of the Conjugates 10 The starting conpound,

mayt ansi nol, as used in the production of conpounds DM, DM3 and DW4 and
rel ated activated maytansinoids (Fig. 1) according to this invention can be
prepar ed fimited talpdsexytideroguinelt gluescorGe@deisigadow dedeahighiddse cnhightdeseal sour ces
(Kupchan e | I S A 7 r ctive. cleavage.
The r eagehr{‘rarei%f) i %u\rlrﬁett}félr tcﬁ%C%lé e@m&%‘?ﬁ‘ ‘;’%rgﬁ%ég;i%’rﬁ &?@é’ﬁ'&%ﬁ%‘?ﬁ PEA™St -40C i s
parti cul aidcjudingefelbphosphainideschdrepbucilldnd Gzdngirioprade methotrexyte and mpcopterbdter s may

bel ongs. « BoRTHE AGERER R et oty Ry ¢ oy 8 enteehenians (Pl e

spp. tdat pixaeelire o dMghmeer ed to produce nmaytansi nol, maytanacine or G 3
mayt ansi nol esters such as maytansi nol propionate in the culture broth and

extracting the CONREHNARgiahOO} InkurlglddF RelBe® CHIl-PRIli férative Migeagtyr i f i Ccat i on.
There are many |inking groups 20 known in the art for making anti body

nmayt ansi noi d conj U@ 88njugafts lopfhle entiddlarCa s RER fbr FrodtiigdBn-n@AlighaRs, t hi oet her
groups, acid | abile groups, photol abile groups, peptidase |abi|le peptide
| i nkers, proliferative diseases and, especially those involving angiogenesis. Angiogenesis is know to be

a contributing factor in number of pathological conditions in addition to the ability of tumors to
10  grow and metastasize, disorders of the eye including retinopathies, and disorders of the skin
including psoriasis and Kaposi's Sarcoma. Representative examples of such non-tumorigenic
angiogenesis-dependent diseases include corneal neovascularization, hypertrophic scars and
keloids, proliferative diabetic retinopathy, rheumatoid arthritis, arteriovenous malformations
(discussed above), atherosclerotic plaques and ischemic heart disease, delayed wound healing,
15  hemophilic joints, nonunion fractures, Osler-Weber syndrome, psoriasis, emphigus vulgaris,
Behcet's syndrome, acute respiratory distress syndrome (ARDS), pyogenic granuloma,

scleroderma, tracoma, menorrhagia (discussed above) and vascular adhesions.

4. Pharmaceutical formulations

20 The invention provides for stable formulations of the anti-alphaV-maytansinoid
conjugates, which is preferably an aqueous phosphate buffered saline or mixed salt solution, as
well as preserved solutions and formulations containing a preservative as well as multi-use
preserved formulations suitable for pharmaceutical or veterinary use, comprising at least one

anti-alphaV-maytansinoid conjugate in a pharmaceutically acceptable formulation.

25 Preferred preservatives include those selected from the group consisting of
phenol, m-cresol, p-cresol, o-cresol, chlorocresol, benzyl alcohol, alkylparaben (methyl, ethyl,
propyl, butyl and the like), benzalkonium chloride, benzethonium chloride, sodium

dehydroacetate and thimerosal, or mixtures thereof.

At least one anti-alphaV-maytansinoid conjugate in either the stable or preserved



or esters which may be acid | abile or esterase cleavable. As taught in U S.
Pat ent No. 5,208, 020; estcrification of maytansinol or an anal ogue with the
carboxylic acids containing a nethyldithio group or other protected thio
group, 25 including, for exanple,

N- et hyl - N-[ 3- (et hyl di t hi 0) - 1- oxopropys ] - L- al ani ne produce the
correspondi ng di sul fide-containing maytansinoids. In the case where two

di astereoneric products containing the DO and L-acyl side chains result,
the di astereoneric nmaytansinoid esters are readily separated by nethods
known i n fohgulaiohs ainsdiitibes deSbed Béréinadah 8e RirdinRttydd 188 phtdt insREGRdancdwREIUCT
reduced to recover maytansinol as tau ht in W003096/82. Reductive cl eavage
of the 30hepresent in¥tigh ¥ig e “AMetH °€l‘ilechN?13!t“Fﬁﬂ@id§ ipeluging 8§ or AM igisptiass pondi ng

t hi ol - | n fide or
R ot her PR ad AR RE iR fieol iRt sorlofic PRAD cullicde R M Bt

puri f i catmeans appredPited hysheskilled @tBan o4 welhrknowrt ingherasyer se phase node el ut i ng
with a gradient of water-acetonitrile. Bifunctional Coupling Reagents. It
is knbwn in the preparation of conjugates of 5 two substances, of which at

| east one conprises a protein or a polypeptide, to use bifunctional agents
in order to couple the conponents of the conjugate coval ently, am no groups
in the chrifhagmacanticalformmlationsor mal |y being utilized for the conjugating
reaction. Bifunctipnal B ol Slflod of administering CNTO 95-maytansinoid, the drug

substance is given intravenously from a previously installed catheter equipped with an infusion

bag. CNTO 95-mertansine is supplied in 20-ml single-use vials by ImmunoGen, Inc.

10  (Cambridge, MA). Each vial contains protein at a concentration of from 0.05 to about 2.0 mg/ml
in a buffered solution (pH 6.5 + 0.5) comprised essentially of monobasic potassium phosphate
(0.57 mg/ml), monobasic sodium phosphate monohydrate (0.20 mg/ml), dibasic sodium
phosphate (0.555 mg/ml), and sodium chloride (8.16 mg/ml) in purified water, USP. The drug
product is prefiltered twice upon instilling the dose volume into the infusion bag by passing it

15  through a low protein-binding 5-p filter and is administered to patients through an inline 0.22 pm
filter within 8 h of preparation. After infusion, the i.v. line should be flushed with fluid to ensure
delivery of the full drug dose.

The based on previous experience in human patients with Mab-maytansoid
conjugates, given by the intravenous method, doses of ranging from 22 to 295 mg/M? can be
20  given every three weeks (J Clin Oncol. 21:211-222; 2003).

6. Articles of Manufacture

The invention includes an article of manufacture containing materials useful for
the treatment of the disorders described above comprising an anti-alphaV-maytansinoid
25  conjugate, a container and a label or package insert on or associated with the container. The
article of manufacture preferably contains at least one vial comprising a solution of at least one
anti-alphaV-maytansinoid conjugate with the prescribed buffers and/or preservatives, optionally
in an aqueous diluent, wherein said packaging material comprises a label that indicates that such

solution can be held over a period of time. The invention may comprise an article of



coupling agents include N-succinimdyl-(2-pyridyldithio)propionate (SPDP)
succi ni m dyl -4- (N mal ei m donet hyl ) cycl ohexane-1 -carboxyl ate, i m nothi ol ane
(I'T), bifunctional derivatives of 10 i m doesters such as di net hyl

adi pim dateHCl, active esters such as disuccinimdyl suberate, aldehyes
such as gl ut aral dehyde, bis-azido conpdunds suc has bi s(p-

axi dobenzoyl ) hexanedi am ne, bis-di azonium derivatives such as

bi s- (p-di azoni unbenzoyl ) - et hyl enedi am ne), diisocyanates (such as tol yene
2, 6-diisocyanate), and bis active fluorine conpounds such as

1, 5-di 1 untfirende, b ﬁsﬁﬁgb&aza%n@)matéaw firs m&ﬁpﬂsh@ wmrhzéa aq%sg&fdexmvsed 15

reagent for this purpose and many other N-succini mdyl-(2-pyr di t hi o)
N- succi ni atphaytmgBansimoidreonipgaig ranélglmpmmvld)corrmrlsmg an aqueous dlluent of Prescrlbed

N-succi ni rplffg}I@' pg?.' {1\{ d%hé’r 1&1@51??5&5&85 m%%ﬁ%rlr'}o k)l'(i §t miqrugtsgr oved

useful . ruc res o unc nal |inkers
and t hei rprmmmmatneﬁnm“ugaedonmmé théat lembmhnﬁmlpﬂab'dyayumsfﬁbid@b@h@ie in

Mayt ansi noi d The e tion of CNTO 95- Mayt ansi noi d conjugates foll owed
the nBtho eﬁﬁ?@#ﬁ@ 8P @VPG&@P ™Mescribed (Chan 20 et al., Cancer Res. 52:

127-131, 1992 and U..S,, Patent 5, ,020) and as outlined in Fig. 3. In this
procedure, antibod “‘f@ler‘fﬁﬂtia‘F‘F@dm\fHd?h(%b?’%amR& P?}ﬁ?ﬂ’ vigks, jYBpges etgy Tﬂ&t i o of

l'i nker t ocontAineRaRY Heornta frofrbdeiieSfof atedialk Quchlaslofsd &tpnaaduqme%ﬂthh&mgl dyl
groups onto the antibody am no acid side chains. The activated anti ody S

separ at echavg 6ﬁ‘FF’é§P‘&&%R°W (fosiexamnlg thesentajaer may) beja intigvenons splutiondagpravial The
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10 At least one active agent in the composition is an anti-alphaV antibody-
maytansinoid conjugate. The label or package insert indicates that the composition is used for
treating the condition of choice, such as cancer. The package insert herein may indicate that the
antibody or composition is used to treat cancer that does not respond, or respond poorly, to
treatment with the standard of care as outlined herein for specific diseases and diagnoses. In

15  other embodiments, the package insert may indicate that the antibody-maytansinoid conjugate or
composition can be used also to treat metastatic cancer, prostate cancer, breast cancer or

colorectal cancer.

While having described the invention in general terms, the embodiments of the

invention will be further disclosed in the following examples.

20 EXAMPLE 1
Production and Characterization of Monoclonal antibody CNTO95

Preparation of the anti-alpha V integrin antibody CNTO9S5 is described in detail in
PCT publication no. WO 02/12501 and in U.S. Publication No. 2003/040044, both incorporated
by reference herein. Specifically, the human Mab CNTO 95 was generated by immunizing
25  (CBA/J x C57/BL6/J, GenPharm International) F2 hybrid mice with a.,3; integrin purified from
human placenta. The antibody is composed of human variable and IgG1 kappa constant regions.
The method of making and the desirable characteristics of CNTO95 have been previously
described in W00212501 and Trikha, et al. 2004, Int. J. Cancer 110 (3): 326-335.

Transgenic mice from GenPharm International express human immunoglobulins

30  but not mouse IgM or Igk were used. These mice contain human sequence transgenes that
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monoclonal antibody used in the preparation of a conjugate of the invention.

Human placenta (disrupted using a meat grinder) or M21 human melanoma cells

10  expressing the aVP3 integrin were extracted with OTG (Octylthioglucoside Pierce) in buffered
saline as described (W00212501). These preparations were emulsified with an equal volume of
complete Freund's adjuvant and used to immunize 15 to 17 week old surgically castrated male
mouse (GenPharm, Foster City, CA) on days 0 and 14 and in incomplete Freunds on days 28, 48,
and 56. Three days later splenocytes were harvested from a mouse showing a titer of 1:1280

15  against alphaVbeta3 using a solid phase EIA format. Fusion was carried out at a 1:1 ratio of
murine myeloma cells (SP2/0) to viable spleen cells. Hybridoma supernatants were screened
using the EIA microplate assay or EIA capture assay and selected antibody producing lines

expanded and retested for the desired properties.

ELISA analysis confirmed that purified antibody from two hybridomas, C371A
20  (also called Mab CNTO 95) and C372A, bind alphaVbeta3 in a concentration-dependent manner.
Fifty percent binding is achieved at 0.07 and 0.7 pg/mL for C372A and CNTO 95 respectively.
In the same assay, the anti-alphallbeta3 antibody, c7E3 IgG, demonstrated fifty-percent maximal
binding at 0.07 pg/mL.

To ascertain the unique specificity of CNTO9S competition binding (or
25  complementation) assays were performed using of the following murine antibodies: m7E3 IgG,
anti-alphaVbeta3 (clone LM609, Chemicon), anti- alphaVbeta S (clone P1F6, Gibco), anti-beta3
(Chemicon, AMAC), or anti-alphaV (clone VNR139, Gibco) antibodies. These results
demonstrated that CNTO 95 binds an epitope not shared by the other antibodies tested.

The binding affinity values for purified integrins were compared to binding to

30  receptors expressed on various cell lines using 125-I CNTO 95. A37552 and M21 cells express
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i ncl ude, compared to tumors from control-treated animals. In this model, CNTO 95 does not interact with

10  host angiogenic vessels since it does not bind mouse integrins, suggesting that blockade of
human tumor-expressed integrins alone can inhibit tumor growth in mice independently of

antiangiogenic effects

 For rat studies, female nude rats, aged 6-7 weeks, were purchased from Harlan.
Twenty rats were inoculated s.c. with A375.52 cells (3 x 10%) in the flank region (day 1). On day
15 4, rats were randomly assigned to 2 groups. One group was injected i.v. with CNTO 95 (10
mg/kg in PBS), while the other group received an isotype-matched control IgG (10 mg/kg).
Dosing was continued weekly thereafter until day 46 (total of 6 doses). Tumors were measured
by calipers twice a week and tumor volumes calculated by the formula (length x width2)/2. Body

weights were also recorded weekly.

20 In the rat, CNTO 95 is capable of blocking both rat angiogenic integrins and
human tumor cell-expressed integrins. Weekly treatment of tumor-bearing nude rats with CNTO
95 at 10 mg/kg reduced tumor growth compared to the isotype-matched human IgG control MAb
(Fig. 5). By day 46, treatment with CNTO 95 resulted in significant reduction in final tumor size
compared to control-treated nude rats (p = 0.0007).

25 In summary, CNTO 95 is a fully human MADb, which binds members of the
alphaV family of integrins with unique specificity, avidity and activity as demonstrated by
multiple functional assays showing that it neutralizes the biologic effects of the integrin receptors
alphaVbeta3 and alphaVbeta$ in vitro and in vivo. CNTO 95 inhibited adhesion, migration,
proliferation and invasion of both tumor and endothelial cells in vitro and demonstrated that

30  binding and blocking multiple alphaV integrin receptors was more effective than blocking of a
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in the rat Matrigel model and by bFGF in a primate angiogenesis model. CNTO 95 displayed
potent antiangiogenic effects in both a rodent model and a novel nonhuman primate model in

cynomulgus monkeys.

In addition to blocking integrins on angiogenic endothelium, the ability to inhibit
integrin function on tumor cells themselves reduced the growth of tumors. A number of alphaV

integrins have been suggested to play critical roles in tumor cell biology. In a mouse xenograft
model where CNTO 95 does not cross-react with host integrins, treatment with CNTO 95
significantly inhibited the growth of v3/5-positive melanoma tumors.

One of the most important features of CNTO 95 is its fully human nature.
Because it is fully human, CNTO 95 may be less likely to cause immune responses in patients.
Furthermore, because CNTO 95 is able to bind not only alphaVbeta3 and alphaVbeta$ but also
other alphaV integrins, such as alphaVbeta 6 and alphaVbetal, it has the potential to inhibit

multiple integrin-mediated events.

EXAMPLE 2: PREPARATION OF CNTO 95-MAYTANSINE CONJUGATES

Antibody conjugates of thiolated maytansines were prepared for further biological

testing starting using bifunctional linkers as described.

CNTO 95 antibody was supplied by Centocor for conjugation. CNTO 95 was
supplied at approximately 20 mg/ml (260 mg) total. The antibody was dialysed into Buffer A

(50 mM KPi, S50 mM NaCl, 2 mM EDTA pH6.5), then brought to 8 mg/ml in 95% Buffer A, 5%
ETOH. The antibody was modified with 6.5 fold molar excess of SPP to introdude the linker for

drug conjugation, forming CNTO 95-SS-Py where S-Py is 2-mercaptopyridine. Residual SPP

was removed by G25 gel filtration chromatography. The linker to Ab ratio was measured as 4.7.
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The product was analyzed by nonreducing SDS-PAGE, SEC HPLC, and by
10  binding affinity to alphaVbeta3 and alphaVbeta$ protein by ELISA. By PAGE, the product was

predominantly a band around 160 kDa with a fainter lower molecular weight band also visible.
By SEC HPLC analysis, the fraction of the conjugate eluting a monomer (18.8°) was 96% and
about 4% of the conjugate eluted as a higher moleculear weight species (16.2°). Binding
affintity was calculated by graphing the absorbance v concentration giving an apparent Kd of 3.0

15  e-11 M for CNTO9S and Kd of 3.5 e-11 M for the conjugate on alphaVbeta5. Both species gave
an apparet Kd of approximately 3.0 €-9 on alphaVbeta3.

Other batches of CNTO95-SPP-DM1 and CNTO 95 conjugated to DM4 and an
irrelevant antibody which targets a non-human antigen, F105, conjugated similarly were
prepared in an analogous manner using bifunctional linkers as shown in Fig. 2 and as outlined in

20  Fig. 3. The characterisitics of these preparations are given hereinbelow:

Preparation of CNTO95-SPP-DM1 (CNTO 364). Monoclonal antibody CNTO95
was conjugated to Maytansinoid DM1 with SPP linker as follows: 270.6 mg CNTQ95 was
conjugated to 3.7 mg of DM1, the resulting 98 ml of conjugate was stored at 2 °C to 8 °C at 2.74
mg/mL in PBS at pH 6.5. The DM1 concentration was determined to 37.6 pg/mL by

25  absorbance. Therefore, the ratio of DM1 per mole of CNTO95 is 2.98 (1 microgrm of DM1 is
equivalent to 68.9 microgm of conjugated CNTO9S5 antibody). By HPLC the preparation was
96.3% monomer with 0.59% free drug.

Preparation of CNTO95-SPP-DM1 (CNTO 364). Monoclonal antibody CNTO95
was conjugated to Maytansinoid DM1 with SPP linker as follows: 104 mg CNTQ95 was

30  conjugated to 1.82 mg of DMI, the resulting 26 ml of conjugate was stored at 2 °C to 8 °C at
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to 4.13 mg of DM, the resulting 102 ml of conjugate was stored at 2 °C to 8 °C at 2.24 mg/mL

of conjugated CNTO95-SPP-DM1 antibody in PBS at pH 6.5. The DM1 concentration was

10  determined to 40.53 ug/mL by absorbance. Therefore, the preparation contains a ratio of 3.93
moles of DM1 per mole of CNTO95 (1 ug of DM1 is equivalent to 55.3 pg of conjugated
CNTO95 antibody). By HPLC the preparation was 94.7% monomer with 1.00% free drug.

Preparation of CNTO 95-SSNPB-DM4 (CNTO 365). Monoclonal antibody
CNTO 95 was conjugated to Maytansinoid DM4 with SSNPB linker as follows: 121 mg CNTO
15 95 was conjugated to 2.18 mg of DM4, the resulting 34 ml conjugate was stored at 2 °C to 8 °C
at 3.25 mg/mL in PBS at pH 6.5. The DM4 concentration was determined to 64.11
microgm/mL by absorbance. Therefore the ratio of DM4 per mole of antibody is 3.57 (1

microgm of DM4 is equivalent to 55.6 microgm of conjugated CNTQ95 antibody). By HPLC

the preparation was 95.4% monomer with 3.23% free drug.

20 Preparation of CNTQ95-SSNPP-DM4 (CNTO 366). Monoclonal antibody
CNTO 95 was conjugated to Maytansinoid DM4 with SSNPP linker as follows: 101 mg CNTO
95 was conjugated to 1.45 mg of DM4, the resulting 30 ml conjugate was stored at 2 °C to 8 °C
at 3.07 mg/mL antibody in PBS at pH 6.5. The DM4 concentration was determined to 48.39
microgm/mL by absorbance. Therefore, the preparation has 2.95 moles of DM4 per mole of

25 CNTO95 (1 pg of DM4 is equivalent to 69.5 pug of conjugated CNTO9S5 antibody). By HPLC

the preparation was 85.9% monomer with 1.18% free drug.

Preparation of CNTQ95-SPDB-DM4 (CNTOQ 365). Monoclonal antibody CNTO
95 was conjugated to Maytansinoid DM4 with SPDB linker as follows: 228.5 mg CNTO95

conjugated to 4.37 mg of DM4, the resulting 104.5 ml conjugate was stored at 2 °C to 8 °C at
30 2.19 mg/mL of conjugated CNTO95-SPDB-DM4 antibody in PBS at pH 6.5. The DM4
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concentration was determined to 41.2 microgm/mL by absorbance. Therefore, the preparation
10  has 3.57 moles of DM4 per mole of CNTO95 (1 pg of DM4 is equivalent to 57.5 pg of

conjugated CNTO95 antibody). By HPLC the preparation was 93.8% monomer with 0.40%

free drug.

Preparation of CNTQ95-SPP-DM1 (CNTO 364). Monoclonal antibody CNTO95
was conjugated to Maytansinoid DM1 with SPP linker as follows: 270.6 mg CNTO95 was
15  conjugated to 3.7 mg of DMI, the resulting conjugate was stored at 2 °C to 8 °C at 2.74 mg/mL

in PBS at pH 6.5. The DM1 concentration was determined to 37.6 pg/mL by absorbance.
Therefore the preparation contains a ratio of 2.98 DM1 per mole of CNTO95 (1 of DM
microgm 1 is equivalent to 68.9 microgm of conjugated CNTO95 antibody). By HPLC the
prepération was 96.3% monomer with 0.59% free drug.

20 Preparation of CNTO95-SPP-DM1 (CNTO 364). Monoclonal antibody CNTO95
was conjugated to Maytansinoid DM1 with SPP linker as follows: 245 mg F105 conjugated to
4.28 mg of DM1, the resulting 91.5 ml conjugate was stored at 2 °C to 8 °C at 2.68 mg/mL of
conjugated F105-SPP-DMI1 antibody in PBS at pH 6.5. The DM1 concentration was

determined to 46.76 microgm/mL by absorbance. Therefore the preparation contains a ratio of

25  3.79 moles of DM1 per mole of F105 (1 pg of DM1 is equivalent to 57.3 pg of conjugated F105
antibody). By HPLC the preparation was 90.3% monomer with 2.44% free drug.

Preparation of CNTQ95-SPP-DM4 (CNTO 366) Monoclonal antibody CNTO95
was conjugated to Maytansinoid DM4 with SPP linker as follows: 76.7 mg CNTO95 conjugated

to 1.10 mg of DM4, the resulting 35 ml of conjugate was stored at 2 °C to 8 °C at 2.19 mg/mL of
30  conjugated CNTO95-SPP-DM4 antibody in PBS at pH 6.5. The DM4 concentration was
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10  drug.

Preparation of F105-SSNPB-DM4. Monoclonal antibody F105 was conjugated
to Maytansinoid DM4 with SSNPB linker as follows: 106 mg F105 was conjugated to 1.84 mg
of DM4, the resulting 30 ml conjugate was stored at 2 °C to 8 °C at 3.46 mg/mL in PBS at pH
6.5. The DM4 concentration was determined to 57.93 ug/mL by absorbance. Therefore the

15  ratio of DM4 per mole of antibody is 3.32 (1 microgm of DM1 is equivalent to 65.4 microgm of
conjugated F105 antibody). By HPLC the preparation was 88.8% monomer with 1.85% free
drug.

Preparation of F105-SSNPP-DM4. Monoclonal antibody F105 was conjugated

to Maytansinoid DM4 with SSNPP linker as follows: 105 mg F105 conjugated to 1.76 mg of

20  DM4, the resulting 28 ml of conjugate was stored at 2 °C to 8 °C at 3.41 mg/mL in PBS at pH
6.5. The DM4 concentration was determined to 62.87 pg/mL by absorbance. Therefore, the
preparation contains 3.45 moles of DM4 per mole of F105 (1 pg of DM4 is equivalent to 59.4 nug
of conjugated F105 antibody). By HPLC the preparation was 85.9 % monomer with 3.75% free
drug.

25 Preparation of F105-SPDB-DM4. Monoclonal antibody F105 was conjugated to
Maytansinoid DM4 with SPDP linker as follows: 230.5 mg F105 conjugated to 4.12 mg of
DM4, the resulting 104.5 ml of conjugate was stored at 2 °C to 8 °C at 2.21 mg/mL in PBS at pH
6.5. The DM4 concentration was determined to 39.41 microgm/mL by absorbance. Therefore,
the preparation contains3.66 moles of DM4 per mole of F105 (1 pug of DM4 is equivalent to 56.0

30  ugof conjugated F105 antibody). By HPLC the preparation was 89.2 % monomer with 0.65%



al tretam ne; am nogl utethi mde; ansacrine; anastrozole; anthranycin;
aspar agi nase; azacitidine; azetepa; azotonycin; batinmastat; bical utam de;
bl eonmyci n sul fate; brequi nar sodium bropirimne; busul fan; carboplatin;
carnustine; carubicin hydrochloride; carzelesin; cedefingol; 20

chl oranmbuci | ; cirolenycin; cisplatingcladribine; crisnatol nesylate,

cycl ophospham de; cytarabi ne; dacarbazi ne; dactinonycin; daunorubicin
hydrochl ori de; decitabine; dexormaplatin; dezaguani ne; dezaguani ne
nmesyl at e; di azi quone; docet axel ; doxorubicin; doxorubicin hydrochloride;
droIOX|f§&ghu rol oxi f ene C|trate dr onost anol one propi onat e; duazonyci n;
edat r exat e; I omi thi ne hydrochl oride; enloplatin; enpromate; epipropidine;
epi rubicin 25 hydrochl ori de; erbul ozol e; esorubicin hydrochl ori de;
estranusti ne; estranustine phosphat e sodiun1 etanidazole et oposi de;

et oposi de phospha i ne
phosphat e; quoroEfEC| ; PQQY?gggﬁ kﬂﬁn Sﬁg“ﬁ g???g@&ﬁqfoééﬁ
gentltabTRE gentltablne hydrochlorlde hydr oxyur ea; idarubicin
hydrochlorlhe,'ifosfanide; il nofosine; interleukin I (|nclud|ng

alpha-fb; interferonjal pha-m interferon al pha-n3; intej
interféron ganmp-1 bj iproplatin; irimnotecan hydrochlof&&gﬁiﬂaﬁéﬁbt

acetat ¢, | etrazple: | Maytaasinsle\csiesingt e] ,|iarozale 27 hy%&ﬁﬂ_eﬂ_md
Ionetregégxg%é%tj%!glomugghﬂe; | osoxant 1 Qg Re 0l ¢ Progdielopr ocol :

(Mab side : Drug
side)

r econbirrant—nterteukrr—H—or-—rt+t2)—interferon—atphas2a—tnterf CI 30
|d

-{ N-methyl, N-(1-
CNTO364 | DM1 | dithiomethyl-3-carboxy- | SPP or SSNPP 1:0
propyl)alanine
N-methyl, N-(1-
CNTO365 | DM4 | dithiomethyl-2-methyl4- | SPDB or SSNPB 0:2
carboxy-n-butyl)alanine
N-methyl, N-(1-

CNTO366 | DM4 | dithiomethyl-2-methyl-4- | SPP or SSNPP 1:2
carboxy-n-butyl)alanine

N-methyl, N-(1-
F105-DM1 | DM1 | dithiomethyl-3-carboxy- | SPP or SSNPP 1:0
propyl)alanine

N-methyl, N-(1-
F105-DM4 | DM4 | dithiomethyl-2-methyl-4- | SPDB or SSNPB 0:2
carboxy-n-butyl)alanine

N-methyl, N-(1-
F105-DM4 | DM4 | dithiomethyl-2-methyl-4- | SPP or SSNPP 1:2
carboxy-n-butyl)alanine

EXAMPLE 3: CNTO 95-MAYTANSINE CONJUGATE BINDING TO TUMOR CELLS
The ability and affinity of CNTO95-Maytansinoid conjugate binding to living

cells was tested.



mechl or et ham ne hydrochl ori de; negestrol acetate; nel engestrol acetate;

nmel phal an; nenogaril; mnercaptopurine; nethotrexate; nethotrexate sodi um
nmet opri ne; neturedepa; mtonycin; mtosper; mtotane; nitoxantrone

hydr ochl ori de; mycophenolic acid; nocodazol e; ormaplatin; 5 paclitaxel;
pegaspar gase; porfromycin; predninustgne; procarbazi ne hydrochl ori de;
puronycin; rogletimde; safingol hydrochloride; semustine; sinmrazene;
sparfosate sodi um sparsonycin; spironustine; spiroplatin; streptonigrin,;
streptozocin; sulofenur; talisomycin; tegafur; teloxantrone hydrochl oride;

tenoporfin; teni pagieis {ANMhERNENTOSH, CbAGANRH 95VRBABE 1 MY me/udlPguani ne;
t hi ot epa; tl azofurin; ti rap azan ne; top otecan trinmetrexate; trinetrexate

gl ucur on&B&; CHHOL36# (ET&T@I9§1$PPLPM8:) meumledet # 806rdprh 376 ang/mbef M1, 2.74
verteporfnwnﬁjé&ﬂlg Eéd{}aﬁl #Hgfﬁ]icﬁtox 1064 L9t B éE‘WE’S NP3 Ppp VI ndesi ne

sul fate; vin C|nate su vi nl*eurosine ‘sul fate;
vi nor el biDM4) hmrhmﬁen lov #202:78) |4ihé nm!nlnf citVI4\A. J6zog/mdl bhepnpughted btibodyar oz ol e;

zeni pl atin; . zinost at | zor4yhi Ci i The iaventi SO
encobas Eatoiaf st hELARE LG B NI S DM e ool 4708,

conbi nat 3013 nig/ihofi3d# & 1 0mg/hih of cpjogatedmitibsdy) Entidiexib feelof 0.X FUAME, ganma rays
and ot her sources of radiation to destroy the cancer cells. In preferred

embodi ments, the rEdksaHT9him&edoltatkrcin®dmaafdrABiShdiRduicafidontanalls wegam
radi ati on or teletheragy wherein_the r dlatlon H§{d|rected froma renote

source. HRMHAREF apd Brighained %@Wﬁ‘ﬂ@ emegited with; 1974 153! bovangiserup (FBS)-

adm ni st e2@go Afinan ovarian carcinoma cells were obtained from National Cancer Institute. A2780

10 cells were cultured in RPMI 1640 medium containing 10% FBS. Cells were harvested, rinsed,

suspended in serum free DMEM, and sequentially incubated for 60 minutes on ice with serial
diluted CNTO 95, CNTO 364, CNTO 365 and CNTO 366 and FITC-labeled anti-human
antibody (10 mg/ml). Absence of primary antibody or substitution of primary antibody with
isotype matched antibody served as negative controls. Cells were immediately analyzed with a
15  FACS Scan II flow cytometer (Becton Dickinson, Mountain View, CA). Data was analyzed
with GraphPad Prism software using non-liner regression to determine the concentration at 50%
maximal binding (Table 7). The effective binding constant was changed less than two-fold in

most cases.
TABLE 7.

20 EC50 (mg/ml)
Compound HT29 AS549 A2780
CNTO 95 0.14 0.18 0.17
CNTO 364 0.19 027 027
CNTO365 021 034 027

25 CNTO366 029 042 0.30



I nternal therapy or brachytherapy wherein a radi aoactive source is placed

I nside the body close to 20 cancer cells or a tunor nmass. In specific
enbodi ments, patients with breast cancer are adnm nistered a

prophylactically or therapeutically effective anount of an anti-al phaV

anti body conjugate of the invention i4 conbination with the adm nistration
of a prophylactically or therapeutically effective anbunt of one or nore

ot her agents useful for breast cancer therapy including but not 25 |imted
to: doxorubicin, epirubicin, the conbination of doxorubicin and

cycl ophospham de (AC), the conbination of cycl ophospham de, doxorubicin and
5-fluorouracil (CAP), the conbination of cyclophospham de, epirubicin and
5-fluorouracil (CEF), or other agents such as Herceptin, tanoxifen,
paclitaxel or taxotere. In specific enbodinents, patients with prostate
cancer are admnistered a 30 prophylactically or therapeutically effective
amount of aE\NIPLR4P VT ORICPOHOFONTOP3IMAYTANKINE CORTUGATES TE@ONDI nati on
with the admnistration of a proppyhoricklllsy or therapeutically 28
effective anount of one or nore other agents useful for prostate cancer

t her dpy i ncl udi ng Thewrbitist of GNTRYMaytansmetdgoninpatpetarkil} waionedlls avertimeyny;
|nterstlh%éh“{ﬂpbantatlon of radioisotopes of i.e., rhenium palladium or
iridium Teuprolide or other LHRH agoni sts; non-steroidal antiandrogens

CNTO 364 (CNTO 95-SPP-DM1), ImmunoGen lot # 1806-164, 37.6 pg/ml of
DM1, 2.74 mg/ml of conjugated antibody, Endotoxin level < 0.1 EU/mg. CNTO 365 (CNTO
95-SPDB-DM4), ImmunoGen lot # 2020-78, 41.2 ng/ml of DM4, 2.36 mg/ml of conjugated
10  antibody, Endotoxin level < 0.1 EU/mg. CNTO 366 (CNT095-SPP-DM4), ImmunoGen lot
#2020-48, 31.5 ug/ml of DM4, 2.19 mg/ml of conjugated antibody, Endotoxin level < 0.1
EU/mg.

Human HT29 human colon carcinoma and human non-small cell lung carcinoma
cells A549 (ATCC) were cultured in tMEM supplemented with 10% FBS at 37°C in the
15  presence of 5% CO,. Cells were seeded into white 96-well tissue culture plates (5000 cells/well)
in culture medium and incubated for 16 hrs. Serial dilutions of immunoconjugates were added to
each appropraite wells (0-20 pg/ml). Tissue culture plates were incubated at 37°C for 96 hrs.
ATPLIte assay was performed acording manufacturer’s instruction. Data was analyzed with
GraphPad Prism software using non-liner regression (Table 8) to determine the concentration at

20 half maximal cell number as measured by luminosity.

TABLE 8.
EC50 (ug/ml)
Immunoconjugate HT29 A549
CNTO 364 1.0 1.2
CNTO 365 0.24 03
CNTO 366 1.0 1.5

EXAMPLE 5: CNTO 95-DM1 TREATMENT OF RATS BEARING HUMAN



(flutam de, nilutam de, bicalutam de), steroidal antiandrogens (cyproterone
acetate), the 5 conbination of |euprolide and flutam de, estrogens such as

DES, ethinyl estradiol; |owdose prednisone, or other chenotherapy regi nens
reported to produce subjective inprovenent in synptons and reduction in PSA
| evel . In specific enbodinents, patiedts with ovarian cancer are

adm ni stered a prophylactically or therapeutically effective anount of an
anti - al phaV anti body conjugate of the 10 invention in conbination with a

prophylactically or therapeutical effecti t of one or nore other

agents useful for ovarian cM@%@W%ﬁﬁﬁé&t not limted to:

intraperitoneal ratghedffigdy bNENBOB64 Soifparéio SNT G I3eigainyt adiaatals.apdessnal and

pel vic radiation theraqPI, cisplatin, the conbination of paclitaxel (Taxol)
S

or docet axBimanpmelapews esllsyyeg invedigrtsdi n or carbopl atin, the conbination of
cycl ophospham de and cisplatin, the conbination of cycl ophospham de and 15
carbopl atin, the cofRDTRM5RMI sas prepaedibyilnprauoGeny Ingy Lop# é)&?s? stogk posonal

doxor upi ci i ' ' ' 4iey l[@lrﬁ; TR TI7 or
t opot egan.éaf\%eng%{esgi %'I chgﬁ%lb%{n%%%g?ﬁge% I'ent’s V\n% t u?rrelz)pr Q%&%@%Mlé to bone
are adm ni GN'ED &4 waafrpmdjehtpbarcLotcii389-027, stoble canpenttatiomi= RQ ngfrhile diumae IgGount  of
an anti -al V_ant i bo copjugate o the invention in conbinatio ith a
prophyl actﬁgii ‘F‘gfm&t’ "rfﬂé?’érb@&‘f‘?@aﬁq"i/}agsﬁm%%ﬂ}]J“a(?f’ra@ﬁlgs' 98‘“6‘1“%#? e ot her
agent s usebMil wad prepareebyBiraiodieh, Aot #1962-$0) Stoekpyon erddatich 1@ migthl. Hiaie/Kgiofi t ed
to:

this conjugate is equivalent to 76 pg/kg of DM1. Maytansine: ImmunoGen, Lot # 1710-121,

10  stock concentration = 16.38 ug/ml in PBS, pH 6.5. The stock solution of Maytansine was
diluted with PBS to 15 and 7.5 pg/ml. PBS: ImmunoGen, pH 6.5. A375.S2 human melanoma
cells were purchased from ATCC and subpassaged and stored in frozen aliquots at Centocor Cell

Biology Services.

Nine-week-old athymic nude rats were subcutaneously inoculated with A375.S2
15  human melanoma cells. On day 14, when average tumor volumes reached to 250-300 mm’,
animals were randomized to groups of 9/10 and treatment initiated. CNTO 95-DM1 and
appropriate control compounds were intravenously injected (three injection every other day in
the first week followed by one injection per week for two weeks on days 11, 14, 16, 21 & 28.
Tumor sizes and body weights were recorded. Fig. 6 shows the change in tumor volumes over
20  time for human melanoma in nude mice. Tumor volumes are expressed as mean +/- SEM (n=9
or 10). The arrows indicate intravenous drug injections. The asterisk that one non-responding
animal was sacrificed since its tumor volume was over 1500 mm’. All animals were sacrificed
onday 35. Tumor volumes were expressed as mean +/- SEM (n = 9 or 10). The arrows indicate
intravenous drug administration. CNTO95-DM1 at 5 mg/kg blocked tumor growth and reduced
25  the average tumor volume whereas CNTO95 at 10 mg/kg had no effect in this experiment.

In a second experiment in rats, the average tumor volumes reached to 250 mm® on
day 14. Animals were randomly grouped and the first dosing was intravenously administered on
day 14. Subsequent injections were given on D 16 and 18 of the same week and then once per
week thereafter on D 23 and D 31. All animals were sacrificed on day 35. CNTO 95-DM1 5

30  mg/kg caused complete regression of A375.S2 human melanoma xenografts in female athymic



agents or therapies used in treatnment of underlying nalignancy such as
honmone inhibitors for prostate or breast cancer netastasized to bone,
radi ot herapy or chenoradi ot herapy with bone- seeking radi oi sotopes of netals
(strontium 89 and samari um 153), and bi sphosponates (e.g. palmdronate or
al endronate). 25 Cancer therapies and $ihheir dosages, routes of

adm ni stration and recommended usage are known in the art and have been
described in such literature as the Physician's Desk Reference (57th ed.,
2003) now avail abl e through the internet by subscription from PDR(r)

El ect r onigis biPI AT Fontrd? QoMYA iEIGIRLPHS, f@em@w inel&JaRGtbSRLBN@do (Edition
2004) . ' Sﬁgnﬁat g?y Di sorger1 Treatment 30 The ar11t|-al phgvﬁgntl body

conj ugat @njggat% iese maytansinep andrfespiS NTEQIAS plus freer waytensing dionot shew angtsignificarted

t her eof toREevent, nanage, treat or aneliorate an inflammatory di sorder or
one or nore synptons t hereof. The anti bodies of the invention may al so be
adm ni stered in conbination mnth one or nore other therapies, preferably

therapi es pgRMPLE 6 N%ﬁ-ﬁ O@A %ﬁ%ﬁ’i‘ﬁ EArlﬂ RN GHEGNOT ation
I

of an |nflannatory dlsorder qﬁ@ to the
prophyl actic or therapeutlc agent sFe I'n "herern elomb to a subject in

need thereof to pfFewafiitacy nbONEE 364 capparagito £MNIIQSragainst advanedd|senHa2dr y
di sor der hinaf 8§lor EardiRérta stnHve%{?atedher eof .

CNTO 364, ImmunoGen lot # 1806-50, protein concentration 2.53 mg/ml,

concentration of DM1 41.8 mg/ml, ratio of DM1 to CNTO 95 3.6 mole of DM1 per mole of

10 CNTO 95. PBS or antibody F105-DM1 were used as controls F105-DM1; ImmunoGen lot #
1806-44, protein concentration 2.2 mg/ml, concentration of DM1 38.3 mg/mli, ratio of DM1 to
F105 3.8 mole of DM1 per mole of F105. All test articles have been tested for endotoxin
contamination and LAL values are below 1.0 EU/mg. The HT29 human colon carcinoma cell
line, which expresses avb3, avb5, and avb6 integrins, was obtained from Centocor’s cell bank.

15  This cell line was determined to be free from mycoplasma and bacterial agents. Cells were
cultured in aMEM supplemented with 10% FBS, 1% pyruvate, and 1% MEM non-essential
amino acid in the presence of 5% CO2 at 37 °C.

Seventy female athymic rats obtained from Harlan Laboratories (Indianapolis, IN)
were used in this study. Rats were injected with 5x10° HT29 cells subcutaneously (0.2 ml of 25
20  x10° cells/ml) on the rear flank area (dorsal side, approximately 0.5 inches caudal to the last rib
and 0.5 inches from the backbone). All rats were monitored daily (work days) for the appearance
of palpable tumor. The animals were stratified by individual tumor volume into seven groups,

each containing 9 animals (Table 9). The mean starting tumor volume for all groups was between

250-260 mm3.
25 TABLE 9.
CNTO 364 .
Group N Days of Dosing
(mg/kg)
1) PBS 9 0 7,14,21, 28, and 35
2) F105-DM1 9 25 7 and 14
3) CNTO 364 9 3 7,14, 21, 28, and 35




The inflammatory disorders that can be treated by the nethods enconpassed by
the invention include, but are not limted to, asthma, encephilitis,

i nfl ammat ory bowel disease, chronic obstructive pul nonary di sease (COPD),
allergic disorders, septic shock, pulnmonary 10 fibrosis, undifferentitated
spondyl oart hropat hy, undifferentiated & thropathy, arthritis,

osteoarthritis, spondyloarthropathies (e.g. psoriatic arthritis, ankylosing
spondylitis, Reiter's Syndrome (reactive arthritis), inflammtory
osteolysis, WIlson's disease and chronic inflammation resulting from

chronic ral agrenia rnftec S | Ltion, autoi nmune disorders are
associ at (%F]ECES@ j}?f | anpmmAt ary Zglp‘h%mgva%g? Antj - I nfl anmat ory Ther api es
The preseHCNTOREE | 09 provildles nRilap2ls 28fanfBeéventj ng, nanagi ng, treating or
anel i or gty T tamratory disgrder gy one or npre synptons thereof, said
met hods g? DT 1 3%hg | ddmini Feri 12’ ]%Oaré? Bubj ect in| need thereof an

anti - al plhg‘(:wm sédyoconj ugst e pofahdir 1 nvention and one or nore therapies
(e.g. proophytacttc—or—therapeuttc—agents—other—than anti bodi es 20 or

anti body fragnents that inmunospecifically bind to al phaV integrins. Any

ctrrently bel ng usP gy BReRSHPe il e e i SRR eRRED gpisse o 1o
amel i or atwidncoatrobantibsdyl FOBADNMOY 3t 2d infk @ rCNITO B6veat Y 6,10 B5 orf i/l sAlL fesir eof
can be usaenﬂ ch?tro? grtnrlglle? \%terieog?ve\xll\,iig Q Vo ng Qtt fn;]ﬂloe %\Gf%ﬁ)" \Bgicgigt. %?\PIL& g&t aet 3,0 g, the
5  and 10 mg/kg groups was administered i.v. on a q7dx5 schedule. CNTO 364 at 15 mg/kg was
dosed on day 7, 14, and 35. CNTO 364 at 25 mg/kg and F105-DM1 at 25 mg/kg was dosed on

days 7 and day 14. The latter two groups were euthanized because of significant body weight
loss (more than 10% from day 0) in accordance with the facility’s IACUC guidelines (Fig. 8).

Tumor volume measurements were recorded twice weekly. Tumors were
10  measured with calipers in two dimensions (length and width) in millimeters (mm). Turnor
volume (mm3) was calculated using the formula V = (length x width x width)/2. Statistics were

performed with GraphPad Prism software using unpaired t-test.

CNTO 364 inhibited the growth of established colon tumors in a dose-dependent

manner (Fig. 9). CNTO 364 at 10 mg/kg on q7dx5 dosing schedule produced 3 complete tumor
15  regressions and 2 partial regressions out of 9 animals (Fig. 10). Treatment with CNTO 364 at 15

mg/kg on day 7, 14 and 35 produced 4 complete regressions and 4 partial regressions in the 9

tumor bearing animals. The PBS control group was terminated on 35 post tumor cell

implantation (mean tumor volume over 5000 mm3). At that time the difference in tumor

volumes between the CNTO 364 at 10 mg/kg and 15 mg/kg treated groups versus PBS control
20  had a P value of <0.0001 using a two-tailed unpaired t test.

Two consecutive injections for both CNTO 364 at 25 mg/kg and F105-DM1 at 25
mg/kg were toxic and produced unacceptable body weight loss (Fig. 8). However, a single
injection of CNTO 364 at 25 mg/kg completely regressed advanced HT29 human colon

carcinoma tumors with mean tumor volume of above 4000 mm3 (not shown)



I nvention in accordance with the invention described herein. Exanpl es of
such agents include, 25 but are not limted to, imunonodul atory agents,
anti-angi ogeni ¢ agents, anti- inflamatory agents and TNFal pha ant agoni sts.
Speci fi c exanpl es of inmmunonodul atory agents which can be adm nistered in
conbi nation with an anti-al phaV anti bo8% conjugate of the invention to a
subject with an inflammatory disorder include, nethothrexate, |eflunom de,
cycl ophospham de, cytoxan, nuran, 30 cycl osporine A mnocycline,

azat hioprine, antibiotics (e.g, FK506 (tacrolinus)), 30 nethyl prednisol one
(MP), cortiERAMPIE HSCNTOYPDNA, TREATMENTP DM RATS BEARING BOMAK ILUNG

(sirolimus), |eflunam de, apARCINOMA-DERSEDRTUMURSOdI es (e.g. Othocl one
OKT3 (Johnson & Johnson), Nuvion (Protein Design Labs), or anti-CD20

anti bodi es (Ri t uxahhie SRS comqtedcwzaluaa%&hp wa%%fﬁe@ygf a ENVOOPMY (11 ex)),
anti-1L-2.4, Cﬁ#ﬁgtlﬁ FenBil ARk Bais 6e°an9g Am 1l Qbclothad THEENETD WN%)A ),

anti-116 ( , Cent’ocor) ant1-1L-6 receptor antibodies
Chugab), praprdedzat Centogor,-(Malvert, Pba) adethe (aEatioVd, DM perfrmed by Munqciém

bodi | pha/ b
ant agoni sienBlie 40 & Q?%gamm@ﬁ%%ﬂo?.’@%% bR RSl 2 0o o
combi nation Wi th q?‘%%"?%r‘m Sl RREX sEPATERT e Qlirufed Fn MENEHLON LO 2

subject with an inf
containing 10% FBS and cells were prepared in serum free aMEM for subcutaneous

implantation in athymic rats. The rear flank region of female athymic rats (6 weeks of age

10  Harlan Laboratory, Indianapolis, IN) were implanted with 5x10° cells subcutaneously (0.2 ml of
25 x10° cells/ml) on the rear flank area (dorsal side, approximately 0.5 inches caudal to the last
rib and 0.5 inches from the backbone). When mean tumor volumes reached to 250 mm’, animals
were stratified into dosage groups with similar average tumor volumes (Table 10) and dosed

intravenously on days 17 and 29 after tumor cell injection.

15
Table 10.
Group Drug Dose on Day 17 and 29
1 PBS N/A
2 F105-DM1 15 mg/kg
3 CNTO 364 15 mg/kg
4 CNTO 95 alone 15 mg/kg
5 CNTO 95 + 15 mg/kg + 260 microgm /kg
Maytansine
6 Maytansine alone 260 micrognm/kg

Tumor volume measurements were recorded twice weekly. Tumors were
measured with electronic Vernier calipers in two dimensions (length and width) in millimeters
20  (mm). Tumor volume (mm’) was calculated using the formula V = (length x width x width)/2.
Tumor volumes are expressed as mean +/- SEM (n = 6). These results were plotted over time,
Fig. 12, where the arrows indicate the time of intravenous drug injections. Using body weight as

a indicator for tolerability (Fig. 11) also shows that the CNTO 364 dosing schedule used in this



10 disorder include proteins, polypeptides, peptides, fusion proteins,

anti bodi es (and antigen binding fragnents thereof) such as antibodi es that

i mmunospecifically bind to TNFal pha, nucleic acid nolecules (e.g. antisense
nol ecul es or triple helices), organic nolecules, inorganic nolecules, and
smal | nol ecul es that block, reduce, infbit or neutralizes the function,
activity and/or expression of TNFal pha. Exanpl es of TNFal pha ant agoni sts

i nclude: infliximb 15 (REM CADE; Centocor), D2E7 (HUVARA; Abbott
Laboratori es/ Knol | Pharmaceuticals Co., M. dive, NJ.), CDP571 which is

al so knowfadpeadiiil hkdtedtiichn(zhits, produdiborly 8 B% Hoal WebhirdddrhtTB&GIiRinithl ough,
UK), TNF-R (A en%, et anercept (ENBREL; I|nununex), and "inhibitors of

ot her nmeRpdeight aftgrd ﬁﬂs}'«‘k‘élﬁ‘gerfam |y of receptors. Other TNF antagoni sts
enconpassed by the invention include, but are not limted to, IL-10, which

i s known to bl ock Qus-wayzsplysisohyparre (AR VahaviBonfesrent toptpres perdormsd with

Non-1 i m iGrAGpRKBTR £ Soffard (GlaphFal SBAWREORY, mkgo,m)mngaaa%%pmée stered
in conbination wth an anti-al phaV anti body conjugate of the invention to a
subj et witeriala Refermingl tafigat 231Groudi ks 8B8egrouma il 8& DMhatd 6 engdkgl gtoup at ¢NTO

I nfl anmat I ) I L, dail [.- 1 nfd BT ~ et a-

agoni sts ,38{1%%1'96:?%?%, %ﬁﬁi“%’gg‘é?@&%gﬂ Snr@%} &n%/lgrég@r?f ﬁl nesé.% %}(gh%ﬁéé) h}(%f 25

NSAI Ds i maiytadsine 2260 mghgngroupl 6, mayosinealoreesap 260 mg/ki bB paloé ens deteringed by b

(CELEBREY, ol BRSNS winfh2hahi2Rol PR ERRagL5E (NALFOV.
*P<0.05, CNTO 364 v.s. F105-DM1, CNTO 95 plus maytansine or maytansine alone; **P<0.01,

10 CNTO 364 v.s. CNTO 95 alone; ***P<0.001, CNTO 364 v.s. PBS

Conjugation of DM1 to CNTO 95, a large molecule, might change the
pharmacokinetic properties of DM1 by prolonging the half-life of DM1 in vivo. To exclude this
possibility, an irrelevant antibody F105-DM1 immunoconjugate was included in this study to
determine if the activity of CNTO 95-DM1 conjugate was CNTO 95-dependent. Since CNTO

15  95isan anti-angiogenic and anti-tumor compound and DM1 is a cytotoxic agent, it is possible
that the anti-tumor activity was due to the simple additive effects of free CNTO 95 and free

| DM1. Therefore, free CNTO 95, free CNTO 95 plus free maytansine, and free maytansine

dosed groups were included as controls. As shown in Fig. 13, CNTO 364 at 15 mg/kg
eliminated six out of six tumors A549 lung tumor xenograft on the qx12dx2 dosing schedule.

20  One complete tumor regression in the F105-DM1 group and two in the CNTO 95 plus
maytansine group were observed. These results demonstrate the superiority of the CNTO 95-
DM1 immunoconjugate, CNTO 364, in A549 lung tumor regression. Animals treated with
CNTO364 on this dosing regimen showed a transient skin toxicity and body weight loss, no

overt signs of severe toxicity.

25

EXAMPLE 8: COMPARISON OF CONJUGATE STRUCTURES IN A HUMAN
COLON CARCINOMA TUMOR MODELS

An advanced tumor model using subcutaneously implanted HT29 human colon
tumor-derived cells in immunocompromised rats was chosen to examine tolerability and potency

30  of various linkages used to prepare immunoconjugates of CNTO 95.



ket oral ac (TORADOL), oxaprozin (DAYPRO, nabunentone (RELAFEN), sulindac
(CLINORIL), tolmentin (TOLECTIN), rofecoxib (VIOXX), naproxen (ALEVE,
NAPROSYN), ketoprofen (ACTRON) and nabunet one (RELAFEN). Such NSAI Ds
function by inhibiting a 30 cycl ooxgenase enzyne (e.g. COX- | and/or COX-2).
Exanpl es of steroidal anti-inflamuator§ drugs include, but are not |limted
to, glucocorticoids, dexanethasone (DECADRON), cortisone, 31

hydrocorti sone, predni sone (DELTASONE), prednisolone, and triantinolone. In
specific enbodi nents, patients with osteoarthritis are adm ni stered a

rophylactically o f ?Wﬁ

gnt Pbgdy conj uggt eégﬁbﬁgﬁﬁ%ﬁbgﬂ%ﬁfﬁm\% I on W%@]ﬁgr %ge S or

t her api e D5.85PP-DMACHTOX68), tuind the Mab (71 8% equiivatents o5tltesm¢rapfeparedmy1agenent or
anel i oratjon i i bu ot. limted to: anal sugc

acet am ndPERO m@ﬂg@ﬁ?w n@“? L%@gff?alﬁé%iyﬁé %é‘ﬁgé{%ﬁe'é‘s%ag‘?)ﬁ"er?jl flunisal,

di cl of enabtained from Harlan Laboratories. _ _ _ _
et odol ac, f enamat es, f enopr of en, f1 ur bi prof en, i buprof en, i ndonet haci n,

ket opgof en, et hyligahi HTQ@GA@FC QRATRARA in BHEM SipBlenRXBR WA 110% FBS at
phenyl but azone, piroxicam suli ndac and tolnetin;, cyclooxygenase

( Cox) - 2- sy&e irh‘thQPIiemwﬂftS(% €O¢. c@lbmmemed@éaemm@namf wehlydokinglliono i ntr a-
O Dot e A SO B SRR SRS Sl Plp AL o,
hyal ur onisx16fcTR9 c'Ehesw&ltﬁﬁbmsi)Bdowtﬁl\bfaﬁ txil 0fa@dits/ml) on the rear flank area (dorsal side,
approximately 0.5 inches caudal to the last rib and 0.5 inches from the backbone). All rats were
10  monitored twice per week for the appearance of tumor. The animals were stratified into 13
groups, 6 animals per group based on a mean tumor volume for each group of approximately 250
mm’®. On the day of grouping (Day 7) each group received its initial dosing as listed in Table11.
Doses of immunoconjugates were calculated based on the contents of DM1 or DM4 in each
conjugate. The L and H represént 175 and 350 pg/kg of DM1 or DM4, respectively. All test
15 articles were given in a volume of 1 ml/100 gm of body weight. Except for group 11, which
received only one dose on day 7, all other groups were dosed on day 7 and day 21. Changes in
tumor volumes were used as indicators of potency (Figs. 14A & B) and changes in body weight
(Figs. 15A & B) were used to monitor tolerability. All measurements are expressed as the group
mean +/- SEM (n=6).

20 Table 11.
Group No Ab conjugate Dose of DMx
P administered (mg/kg) microgm/kg

1. PBS 0 0

2. F105-SPP-DM1 11.5 DM1: 175
3. F105-SPP-DM1 23 DM1: 350
4. F105-SSNPB- .
DM4 10 DM4: 175
5. F105-SSNPB- .
DM4 20 DM4: 350
6. F15-SSNPP-DM4 10.5 DM4: 175
7. F105-SSNPP- )
DM4 21 DM4: 350




conjugate of the invention can al so be used in conbination with other
nonphar macol ogi ¢ neasures in prevention, treatnent, managenent and
anelioration of osteoarthritis including but not limted to: irrigation of
the osteroarthritic joint, reduction of joint |oading; application of heat
15 or cold to the affected joint; capssicin crean exercise and ot her

physi cal therapies, and joint replacenent surgery. In specific enbodi nents,
patients with rheunatoid arthritis are adm nistered a prophylactically or
therapeutically effective amount of an antl-alphav antlbody conjugate of the
I nvention i conbinationmwthotther agents—or the I ti: usef
preventi on, 8 EMREF. 20 hmnagenet? and anel i or at Z§ rheunat0|d

arthritis irqigm¢ON$AIDs analge5|g@, and C$l s asDNQ|ggyssed f or
ost eoart hri ti-s—Ha—addi-t+op,—other—therapres—ay—beused—eoncurrently, prior

to, or subsé@d@ﬂ?@ﬁ6§o adpi ni straifon an anti - al PMv1&hti body of the
i nvention suqh @ﬁnggghly pul ses y4th highydose ghppggprtlc%ids or

i ntraarti cul lar—glucoecortiepids—disease—wodi-yrg—antrhewrnat i ¢ drugs

( DMARDs) inclltZd(EN@Oriéﬁhotrexate, gb? d conpo nds (Bl\@1 1Aur anoffjn), D 25

peni cill am rlg; ¢Reoags! malprials (g40. chlorqu|nBNM“§§g ou!fPsaIazine;
TNFal pha neL¢La$+ZLng__agean_such_as_eLaneJ b;

I mmunosuppr essi ve and cytotoxic agents not limted to, azathioprine,
| ef | unom de, cycIosporlne IU¥c|ophosphamde and surgicaj i nt erventions
C

such as art hropl as\jigals “tl?ﬂ“‘éll withgeNTO 362 il 08 S NPBelOMA o
surgery, Ui@@ﬁsﬂﬁor@ﬁkﬁﬁ@%%@ghﬁnal body weight after the first dosing as shown in Fig. 14B.

Therefore, dosing was discontinued in these two groups after one injection. The > 10% body

5  weight loss was transient and the animals recovered within 10 days of cessation of treatment.
The remaining groups were dosed both on Day 7 and Day 21 and no significant body weight loss
was observed except for the high dose CNTO 364 group, in which animals lost above 10% body
weight. Significant weight loss had not been seen in other experiments using CNTO 364 on this
dosing schedule. As shown in Fig. 14B, single injection of CNTO 365 at high dose caused

10  complete regression of established sc human HT29 colon carcinoma in 4 out of 6 animals.
CNTO 364 at high dose (350 microgm/kg of DM1) and CNTO 365 at low dose (175 microgm/kg
of DM4) also regressed preformed colon tumors (2 out of 6 animals in each group respectively)
or significantly inhibited the growth of HT29 colon tumors. However, CNTO 364 low dose (175
microgm/kg of DM1) and CNTO 366 at both doses did not have any significant effect on tumor

15  sizes. These results suggest that CNTO 365 has better potency and efficacy than CNTO 364 and
CNTO 366 when administered iv on a q14dx2 schedule in this tumor xenograft model.

It will be clear that the invention can be practiced otherwise than as particularly

described in the foregoing description and examples.

20 Numerous modifications and variations of the present invention are possible in

light of the above teachings and, therefore, are within the scope of the appended claims.



synovect oy, and early tenosynovectony of the wist; external interventions
such as a variety of 30 orthotic and assistive devices, and ot her physi cal

t herapi es: and dietary suppl enments such as increasing intake of onega-3
fatty acids (such as eicosapentaenoic acid). 32 1In specific enbodi nents,
patients with chronic obstructive pul nhary di sease (COPD) are adm ni stered
a prophylactically or therapeutically effective anount of an anti- al phaV
anti body conjugate of the invention in conbination with other agents or

t herapi es useful in prevention, treatmnment, managenent and anelioration of
COPD including but not limted to: 5 bronchodil ators including but not
limted to, short- and | ong- acting beta-adrenergic agonists such as

al buterol, pirbuterol, terbutaI|Q%QUﬁ@g,ﬁg&ﬁ@roterenol or al

sust ai ned-rel ease al buterol and i nhal ed sal neterol; antlchollnerglcs such
as 1 prat rapouncditessrderncand t heophylline and its derlvatlves

gl uco®orti coi diyikbxygemit | ung transpl antation; |ung vol une reduction
surgery; endofidedhedhend nt ubation, ventilation support; yearly influenza
vacci ne and pneunpcoccal 10 vaccination; exercise; and snoking cessation. In
speci fi c §9podh BNt SRRt hedhcoidATRY! M@ﬁs\lﬁﬂ RBegsis are admnistered a
prophyl actical ly or tﬁerapeutlcally effective anmount of an anti-al phaV

ant i body «aeoy ugat eo@f the invention in conmbination with an effective anmount

of one or nore other agents useful for
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pul nonary fibrosis therapy including but not limted to: oxygen;
corticosteroids; cytotoxic drugs 15 (cycl ophospham de or azathi oprine);
bronchodi |l ators e short- and | ong- acting beta-adrenergi c agonists,
anticholinergics, and theophylline and its derivatives); and anti hi stam nes
(di phenhydram ne and doxyl am ne). In sp&cific enbodi nents, patients with
asthma are adm nistered a prophylactically or therapeutically effective
anount of an anti-al phaV anti body conjugate of the invention in 20

conmbi nation with an effective anmount of one or nore other agents useful for
asthma theiepys including but not limted to: adrenergic stinulants

(exanpl es<2ikel| Utde but not limted to, catecholamnnes, e.g., epinephrine,

i soprotereadt , PRIhd i soet harine; resorcinols, e.g. netaproterenol,

t er bug al | 783> alfeRof 8AR3eRT ol ; and sal i genins, e.g. sal butanol; nethyl xanthi nes
i ncl udi ng,, BFeophylllne and its various salts antichol i nergics including

at ropi ne Sulfate akopine 25 methylnitrate, and i pratropi um brom de;

gl ucocor targdidSserneust s&elhl skabket itgknguagants cronol yn sodi um and
nedocromi1 sodium |eskotriene nodifiwrs Zleuton, zafirlukast and

nmont éPukast ; i mmunosuppr essant agents includi ng nethotrexate; and

acetyl cystel ne, In specific enbodi nents, patients with allergy are

admi ni st erié a Sprophylactically or therapeuti cally effective anmount of an
anti - al ph@ 2;;1n§,;hbody conjugate of the invention in 30 conbination with an
ef f eehi ve2apdUmdmoOfapas Or nore ot her agents useful for allergy therapy
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40
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 S 10 15

45 Ser Arg Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Arg Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
50 35 40 45

Ala Val Ile Ser Phe Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Vval
S0 S5 60
55
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including but not limted to: cronolyn; antihistam nes; synpathom netic
drugs (both al pha 33 adrenergic and beta-adrenergic drugs); theophylline
and its derivatives; glucocorticoids; and imune desensitization treatnents
with allergen injections. Autoimmune D sorder Treatnent The anti-al phaV
anti body conjugate of the invention ney8 be adm nistered to a 5 subject in
need thereof to prevent, manage, treat or aneliorate an autoi mmune di sorder
or one or nore synptonms thereof. The anti-al phaV anti body conjugate of the
invention may al so be adm nistered in conbination with one or nore other

t herapi egs preferably theyapies useful f.gr the preventgen, managenent or
treatnent of an autoi mmune disorder (including, but not limted to the
prophylactic or therapeutic agents listed in hereinbelow) to a subject in
need t hefewfele dal(Pspr Beekry ArmafbigEly PpRdbr drladffel TYer BffeC¥h aut oi nmune

di sorder or one or not% symptons thefof. In a specfTic enbodinment, the

i nvention provides a nethod of preventing, nanaging, treating or

anel i or atyh NGrg8M1aUhQ1 AUEE, §4,S8ydRia Bhe QBE QL FHRM € ySYIPEONS thereof, said
met hod conprising 1oadm ni stering tesa subject in mwed thereof a dose of a
prophyl actically or therapeutically effective amunt of a liquid

formul ati on of the invention. In another enbodi nent, the invention provides
a 15 net 188 "6f Y@Fe‘(}’én‘fﬁln&r f¥hagi ng, treating or aneliorating an autoi nmune
di sorder or one“or

15
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20
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Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 S 10 15
25
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser -Gln Ser Val Ser Ser Tyr
' 20 25 30
30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

35 Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
40 65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Pro

85 90 95

45

Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys

100 105

50
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<212> PRT

<213> Homo sapiens
55

<400> 9



nore synptons thereof, said method conprising adm nistering to a subject in
need thereof a dose of a prophylactically or therapeutically effective
anount of a liquid formulation of the invention and a dose of a
prophylactically or therapeutically effective anount of one or nore
therapies (e.g:, prophylactic or theraygeutic agents) other than antibodies
or anti body fragnents 20 that inmmunospecifically bind to al phaV integrins.
The invention provides nethods for managing, treating or aneliorating an
aut oi nmune di sorder or one or nore synptons thereof in a subject refractory
to convemti GRAlpnetA6r BRI 8% A ASHIEE ABg AWt A1y HRINGgdéSOELer, sai d net hods
conprising admnistering to said subpect a dose of ® prophylactically or
therapeutically effective amount of the antibodies of the 25 invention. The
i nvention al so provides net hods for mana treating or aneliorating an
aut oi hmuf&® drFS ot ooty b Hot L% FRbth g‘r‘nscgf 4f T 8%%ubj ect refractory
to existing single” agent theraples for such an aut0|nnune di sorder, said
met hods conprising admnistering to said subject a dose of a

prophyl ackh eap Il aispt deer saenta 6Bl ryr @kt @ty ive auomnt saf Tan anti - al phaV
antilfbdy conjugate of the invemtion and a dosetsof a prophylactically or

t her apeuticall y effective 30 anount of one or m)re therapies (e.qg.
prophylacti t her utic nt ther than i_bodi es, or ant i body

f r agment EPL? Gli’ e %ngé%ge%‘gpf Egceafl1 §%) raﬁq héaf/ eﬁt‘g ' The invention

al sopprovi des 34

Phe Leu Leu Val Gly Ala Pro Lys Ala Asn Thr Thr Gln Pro Gly Ile
65 70 75 80

20
Val Glu Gly Gly Gln Val Leu Lys Cys Asp Trp Ser Ser Thr Arg Arg
85 90 95

25 Cys Gln Pro Ile Glu Phe Asp Ala Thr Gly Asn Arg Asp Tyr Ala Lys
100 105 110

Asp Asp Pro Leu Glu Phe Lys Ser His Gln Trp Phe Gly Ala Ser Val
30 115 120 125

Arg Ser Lys Gln Asp Lys Ile Leu Ala Cys Ala Pro Leu Tyr His Trp
130 135 140
35

Arg Thr Glu Met Lys Gln Glu Arg Glu Pro Val Gly Thr Cys Phe Leu
145 150 155 160

40
Gln Asp Gly Thr Lys Thr Val Glu Tyr Ala Pro Cys Arg Ser Gln Asp
165 170 175

45 Ile Asp Ala Asp Gly Gln Gly Phe Cys Gln Gly Gly Phe Ser Ile Asp
180 185 190

Phe Thr Lys Ala Asp Arg Val Leu Leu Gly Gly Pro Gly Ser Phe Tyr
50 195 200 205

Trp Gln Gly Gln Leu Ile Ser Asp Gln Val Ala Glu Ile Val Ser Lys
210 215 220
55

Tyr Asp Pro Asn Val Tyr Ser Ile Lys Tyr Asn Asn Gln Leu Ala Thr



met hods for managing, treating or aneliorating an autoi nmune di sorder or one
or nore synptons thereof by adm nistering an anti-al phaV anti body conj ugate
of the invention in conbination with any other treatnment to patients who
have proven refractory to other treatnments but are no | onger on these
treatnments, The invention also provide®8 alternative nethods for the 5
managenent or treatnment of an autoi mmune di sorder where anot her therapy has
proven or may prove too toxic, i.e., results in unacceptable or unbearabl e
side effects, for the subject being treated. Particularly, the invention
provi desatternative netimads for the nanragenent or treaigrent of an
aut oi mune di sorder where the patient is refractory to other therapies.
Further, 10 the invention provides nethods for preventlng the recurrence of
an auf oi MEAITET diladHaetiai hlepBis AtR &sk K8F THRVEHEENTHT 84t ¥ and have no
di sease activity by aﬁﬁinisterlng anzéﬁtl-alphav anf?%ody conj ugate of the
i nvention. |In autoi nmune disorders, the i mmune systemtriggers an inmnmune
response anheR1 dibedsp BdeeadiOciyohel @y SWOApNGEESPHeOVAL gt capd the body' s
normal |y protectivaoi mune systemz&$ causes danageroto its own tissues by
m st®kenly attacking self. There are nmany different aut oi mune di sorders
whi ch affect the body in_different_ ways. For e | e, the brain is affected
in indivi'aLdire ;Wgt%anﬁat?rﬁl ghg ég%fsb’él tVehe Yéuiesl Tab¥%EP8d i n i ndivi dual s
with Crohn's disease, and

15

Lys Asn Met Ser Ser Leu Tyr Asn Phe Thr Gly Glu Gln Met Ala Ala
290 295 300

20 Tyr Phe Gly Phe Ser Val Ala Ala Thr Asp Ile Asn Gly Asp Asp Tyr
305 310 315 320

Ala Asp Val Phe Ile Gly Ala Pro Leu Phe Met Asp Arg Gly Ser Asp
25 325 330 335

Gly Lys Leu Gln Glu Val Gly Gln Val Ser Val Ser Leu Gln Arg Ala
340 345 350
30

Ser Gly Asp Phe Gln Thr Thr Lys Leu Asn Gly Phe Glu Val Phe Ala
355 360 : 365

35
Arg Phe Gly Ser Ala Ile Ala Pro Leu Gly Asp Leu Asp Gln Asp Gly
370 375 380

40 Phe Asn Asp Ile Ala Ile Ala Ala Pro Tyr Gly Gly Glu Asp Lys Lys
385 390 395 400

Gly Ile val Tyr Ile Phe Asn Gly Arg Ser Thr Gly Leu Asn Ala Val
45 405 410 415

Pro Ser Gln Ile Leu Glu Gly Gln Trp Ala Ala Arg Ser Met Pro Pro
420 425 430
50

Ser Phe Gly Tyr Ser Met Lys Gly Ala Thr Asp Ile Asp Lys Asn Gly
435 440 445

55
Tyr Pro Asp Leu Ile Val Gly Ala Phe Gly Val Asp Arg Ala Ile Leu
450 455 460



the synovium bone and cartilage of various joints are affected in
individuals with rheumatoid arthritis. As autoi mmune di sorders progress,
destruction of one or nore types of body tissues, 20 abnornmal growth of an
organ whi ch may be acconpani ed by neovascul ari zati on of said organ or
ti ssue, or changes in organ function n&% result. The autoi mune di sorder may
affect only one organ or tissue type or may affect multiple organs and
ti ssues. Organs and tissues conmmonly affected by autoi mmune di sorders
include red blood cells, blood vessels, connective tissues, endocrine
glands (e.g. the thyroid or pancreas), nuscles, joints, and skin. Exanples
of 25 autoi mune di sorders that can be treated by the nethods of the
i nvent i oIfYF febude, Adgubrcard At ThY VAl thed Ale, Clyl eye€tuaVal €8% a, ankyl osi ng
spondyl i t48, anti phosphofi%i d syndrone, “ddtoi nmune Addi*&bn' s di sease,
aut oi ne di seases of the adrenal gland, autoi nmune henol ytic anem a,
aut o mmung, hepatiet ie3, pAGUED REYIREH QYPRAL I dyk Sse@Nth OBLNELY §nr AUt Oi MMUNe
t hronbocyt openi a, Befget's di sease, 4ol | ous penphi gesd, cardi onyopat hy,
celiac spree-dermatitis, chronic fatigue 30 i mune dysfunction syndrone
(CFIB%), chronic inflammtory denyelinating pol yneuropathy, Churg-Strauss
syndr orre MeilEatecdt $enpri 5%‘? GS‘U%REngsP)?ﬁQ‘?YGnE“ B 834888 uti ni n di sease, 35
Crohn's disease, di¥coid | upus, es€ential nixed c?lyoogl obul i nem a,
fi bromyal gi a-fbronyositis, glonerulonephritis, Gaves' disease,
Gui | bgi n-dBariye, cilfashi pot ers atyy©isdi tass, phe dd1@pailnéTu Leu Leu

515 520 ’ 525

Leu Asp Lys Leu Lys Gln Lys Gly Ala Ile Arg Arg Ala Leu Phe Leu
20 530 535 540

Tyr Ser Arg Ser Pro Ser His Ser Lys Asn Met Thr Ile Ser Arg Gly
545 550 555 560
25

Gly Leu Met Gln Cys Glu Glu Leu Ile Ala Tyr Leu Arg Asp Glu Ser
565 570 575

30
Glu Phe Arg Asp Lys Leu Thr Pro Ile Thr Ile Phe Met Glu Tyr Arg
580 585 590

35 Leu Asp Tyr Arg Thr Ala Ala Asp Thr Thr Gly Leu Gln Pro Ile Leu
595 600 605

Asn Gln Phe Thr Pro Ala Asn Ile Ser Arg Gln Ala His Ile Leu Leu
40 610 615 620

Asp Cys Gly Glu Asp Asn Val Cys Lys Pro Lys Leu Glu Val Ser Val
625 630 635 640
45

Asp Ser Asp Gln Lys Lys Ile Tyr Ile Gly Asp Asp Asn Pro Leu Thr
645 650 655

50
Leu Ile Val Lys Ala Gln Asn Gln Gly Glu Gly Ala Tyr Glu Ala Glu
660 665 670

55 Leu Ile Val Ser Ile Pro Leu Gln Ala Asp Phe Ile Gly Val Val Arg
675 680 685



pul nonary fibrosis, idiopathic thronbocytopenia purpura (I1TP), |IgA
neuropathy, juvenile arthritis, |ichen planus, |upus erthematosus,

Meni ere' s di sease, m xed connective tissue disease, 5 multiple sclerosis,
type 1 or imrune- nedi ated di abetes nellitus, nyasthenia gravis, penphigus
vul gari s, pernicious anem a, polyarteri®is nodosa, polychrondritis,

pol ygl andul ar syndrones, polynyal gia rheumatica, polynmyositis and

dermat omyositis, primary agamragl obulinem a, primary biliary cirrhosis,
psoriasis, psoriatic arthritis, Raynaul d' s phenonmenon, Reiter's syndrone,
Rheumatoid arthritis, sarcoidosis, scleroderma, S ogren's syndrone, stiff
man 10 sysgmemesluAiat @ Klal apusewe syt ltesmal @ FHs, Lylsupuscler yérhemat osus, takayasu
arteritis, t@frporal arteri®hi s/ giant cell7c@rteritis, ulcerative colitis,

uveités, vasculitides such as dermatitis herpetiform s vasculitis,
vitil1go,,a ener. r.anul omat osi s. . Aut Qi t herapi es and their
dosages,sabﬁﬁégggf adﬁ?d%%taﬁi?%h 3ﬁ8§y@§§5ﬁﬁeﬁ Q%“ugﬁbgﬁhre known in the
art and have been described in such literature as the 15 Physician's Desk
Refererce (56th ed., 2002 and 57th ed., 2003). The present invention

pr ovi®es Thetthodsu dfeuprlevelyt LawgArar@magengal thieadlnngino$er @hel i orati ng an
aut oi mmune di sorder of?5one or nore syddtons thereof,?’ai d net hods
conprising admnistering to a subject in need thereof an anti-al phaV

ant i body ycORLHGAL &0f vl NG s bV RIS LOD c3NG1 008, Wer "R EadNELAPI €S (€. 9.,
propiyl actic or thapapeutic agentsis other than 50

Phe Asp Lys Val Ser Pro Val Val Ser His Lys Val Asp Leu Ala Vval
755 760 765
20 '

Leu Ala Ala Val Glu Ile Arg Gly Val Ser Ser Pro Asp His Ile Phe
770 775 780

25
Leu Pro Ile Pro Asn Trp Glu His Lys Glu Asn Pro Glu Thr Glu Glu
785 790 795 800

30 Asp Val Gly Pro Val Val Gln His Ile Tyr Glu Leu Arg Asn Asn Gly
805 . 810 : 815

Pro Ser Ser Phe Ser Lys Ala Met Leu His Leu Gln Trp Pro Tyr Lys
35 820 825 830

Tyr Asn Asn Asn Thr Leu Leu Tyr Ile Leu His Tyr Asp Ile Asp Gly
835 840 845
40

Pro Met Asn Cys Thr Ser Asp Met Glu Ile Asn Pro Leu Arg Ile Lys
850 855 860

45
Ile Ser Ser Leu Gln Thr Thr Glu Lys Asn Asp Thr Val Ala Gly Gln
865 870 875 880

50 Gly Glu Arg Asp His Leu Ile Thr Lys Arg Asp Leu Ala Leu Ser Glu
885 890 895

Gly Asp Ile His Thr Leu Gly Cys Gly Val Ala Gln Cys Leu Lys Ile
55 900 905 910



20 anti bodi es or antibody fragnents that inmunospecifically bind to al phaV
integrins. Any agent or therapy which is known to be useful, or which has
been used or is currently being used for the prevention, nmanagenent,
treatnment or aneliorati on of an autoi mmune di sorder or one or nore
synptons thereof can be used in conbi 8#&tion with an anti-al phaV anti body
conjugate of the invention in accordance with the invention described
herei n. Exanpl es of such agents include, 25 but are not limted to,
i mmunonodul atory agents, anti-inflamuatory agents and TNFal pha antagoni sts.
Speci f ¢ exagps &n okl iGimmgnBaguleat dry Chgént Ser ddk i Llenfduafymt ory agents and
TNFal pha ant agd@afsts whi ch can®¥e used in conf?Rati on with an anti-al phaV
anti body conjugate of the invention for the prevention, managenent,
L eatgrent, O, ATk 1,91, 4L, OfkoOhn: A0 ALLOBHINEE asfll SOTAIGI A @1l SC! 0Sed her &i n
above. 30 Inigpecific enbodézgents, patientsgawy th nmultiple sclerosis (M5) are
adm ni stered a prophylactically or therapeutically effective anmount of an
anti - al phaV anti body conjugate of the 36 invention in conbination with
ot her agést SigSer [RerF disk dsuust 84T Per preventremsntedatlee®y  nanagenent and
amelibr afdn of MS incl ttfi®ng but not |ifPted to: | FN-bef® b (Betaseron)and
| FN- al pha2a (Avonex); glatiranmer acetate (Copaxone); mtoxantrone;
et hot r exad &ro 1¢¥ GlyopiasiRhasicdeie bl hey eNOUS i ARHLRRIHRDILY N;
gl ucocorticoi ds; mnethygbpredni sol one; 920 975

15

val Thr Thr Asn vVal Thr Trp Gly Ile Gln Pro Ala Pro Met Pro val
980 985 990

20
Pro Val Trp Val Ile Ile Leu Ala Val Leu Ala Gly Leu Leu Leu Leu
995 1000 1005

25 Ala Val Leu Val Phe Val Met Tyr Arg Met Gly Phe Phe Lys Arg
1010 1015 1020

Val Arg Pro Pro Gln Glu Glu Gln Glu Arg Glu Gln Leu Gln Pro
30 1025 1030 1035

His Glu Asn Gly Glu Gly Asn Ser Glu Thr
1040 1045
35



5 chl or odeoxyadenosi ne (cl adri bine); baclofen (orally or intrathecally via
an indwel ling catheter); cycloenzaprine hydrochloride; clonazepam

cl oni di ne hydrochl ori de; carbamazepi ne; gabapentin; amtriptyline;
pri m done; ondansetron; isoniazid ; oxybutynin; tolterodine; propantheline;
bet hanecol ; terazosin hydrochloride; sPldenafil citrate; amantadine;

penol ine; high dose vitamns; calciumorotate; gancyclovir; antibiotic; and
pl asma exchange. 10 In specific enbodi nents, patients with psoriasis are
adm nistered a prophylactically or therapeutically effective anount of an
anti -al phaV anti body conjugate of the invention in conbination w th other

agent s orwHAY BOTOBBIGEAIMED? prevention, treatnent, rmanagenent and
anelioration of psoriasis including topical steroid-containing preparations;

tar (Est ak., ARanttiodeidrugionjogaie cczmz;riasin)g3 antappbaslylthag bindsrtorrnRIphadd ahumsofsauch as
calcipotrien ol nt nen 5 ultra e Wi th or w thout n;

ot ot rexat o @ySrEEphimdntiant AT Snliein dioRic bt SRa TGl 5%
specific errblvﬂcbrrr&e,tvsherqﬁmﬂabeﬁmﬁadwdhfg conjofdie exefls 5 easOxidloe cyokitidiest@lbadn a
proph Iactlc %y or thera eutlcall¥ ﬁffectlve anount of an anti-al phaV

ant i b dy of R Y rpegminicxpressing @peehFeilii®on with ot her agents or therapi es
useful in preventiaqn, treat?e nanagenent and 20 anelioration of Crohn's
di sease i IﬁBﬂ%&ozfm%%?wH|Wﬁ@WPW% antidi arrheals (| operanide,

di phenoxyl ate with atropi ne, chglestyram ne or ?olestlpol) ant i spasnodi cs
(propant hel i ne, [C-Llm=A

where A is a human alphaV integrin subunit specific antibody, wherein said antibody is
capable of being internalized by the cell expressing said alphaV subunit; C is a cytotoxic
10 agent with an IC50 of 10"° M or less; L is linking group which binds the antibody and
cytotoxin and further comprises a bond cleavable by components of the intracellular
environment; and m represents the average number of cytotoxin molecules linked to the

antibody and is an integer from 1-10.

3. The antibody-drug conjugate of claim 1, wherein the antibody competes for binding to
15 human alpha V integrin with monoclonal antibody CNTO 95 or a fragment thereof.

4. An antibody conjugate according to claim 1, wherein the antibody molecule is the
monoclonal antibody CNTQO 95 or a recombinant antibody having at least one of the
complementary determining regions (CDRs) of CNTO 95 as shown in SEQ ID NO: 1-6 or

conservative substitutions of at least one CDR as shown.

20 5. An antibody conjugate according to claim 3, in which the monoclonal antibody competes

with MAb CNTO 95 binding to live cells expressing human alphaVbeta3 integrin.

6. An antibody conjugate according to claim 1, wherein the antibody molecule is specific for

an epitope within the amino acid sequence SEQ ID NO: 9.

7. The antibody-drug conjugate of claim 1, wherein the antibody is a human, humanized, or

25 chimeric antibody.

8. An antibody conjugate according to claim 2 wherein said cleavable chemical bond is
selected from the group consisting of a disulfide bond, thioether, an ester, a peptide bond,

or an amide.



di cycl om ne, or hyoscyam ne); 5-am nosalicylic acid agents (sulfasal azine,
nmesal am ne (Asacol) and its slow release form (Pentasa); corticosteroids;
t he i munonodul atory drugs useful in rheumatic di seases - azathi oprine,
mer capt opuri ne, cycl osporine, and nethotrexate; antibiotics; 25 TNF

i nhibitors including enteracept and in#§ixmab; i nmunosuppressive agents

I ncl udi ng tacrolinus, nmycophenol ate nofetil, and thalidom de; nutritional
t herapi es; enteral therapy with elenmental diets (e.g., Vivonex for 4
weeks); and total parenteral nutrition. In specifc enbodinments, patients

Wi th | upug egyt iy mct af@la€coRtfHB f3IcRAirRL ?thé’rem%ﬁﬁl%i}xlza%fetdh@ﬁic’ab‘l%o% sa

therapeutical Iy e e anount” of an anti-al phaV antibody o
30 i n conbi ndisulfide bond.n ot her agents or therapies useful in prevention,
treatment, managenent and anelioration of |upus erythenmatosus including but
not |i mi t df. Amantihody comjugnte at@rdingiolclatini @r Buwhenein the cytotoxic agent is selected

from the group consisting of maytansinoids, calicheamicins, epothilones, discodermolide,
5 eleuthrobins, dolastatins, cryptophycins, camptothecins, rhizoxin (CAS reg. no. 90996546),
or taxane derivatives and such other compounds that exhibit half maximal inhibition (IC50

or GI50) on tumor cell growth at 10° M or less.

11. An antibody conjugate according to claim 10, wherein the cytotoxic agent is a

maytansinoid.

10 12. An antibody conjugate according to claim 11 wherein the maytansinoid is esterified at C-3,
C-14, C-15, or C-20 with an acylated amino acid where the acyl group bears a protected
sulfhydryl group, wherein the carbon atom of the acyl group adjacent the protected
sulhydryl group has one or two substituents, said substituents being selected from CHj,
C,Hs, linear alkyl or alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl or

15 alkenyl having from 3 to 10 carbon atoms, phenyl, substituted phenyl, a heterocyclic aryl
moiety, a heterocycloalkyl moiety, or H; and wherein the acyl group has a linear chain

length of at least two carbon atoms between the carbonyl functionality and the sulfur atom.

13. An antibody conjugate according to 11, wherein the maytansinoid is a thiolated derivative

of N*'-deacetyl-maytansine.

20 14. An antibody conjugate according to claim 13, wherein the derivative of Nz’-deacetyl-
maytansine is linked to the antibody molecule through a moiety of the formula: -S-
CH,CH,-CO-, -S-CH,CH,CH2CH,-CO-, -S-CH(CH3)CH,CH,-CO- , or a -S-
C(CH3;),CH,CH,-CO-group.

15. The conjugate of claim 2, wherein the average number of cytotoxic residues linked to the

25 antibody molecule is between 3 and 4.

e invention
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16. An antibody conjugate of the formula:

MAYTANSINOL ESTER

Hy
o]
R X H
] s 1 /
ch/N p
n R
2 X
o] 2

C L —Jm

ANTIBODY

wherein the antibody is a human alphaV integrin subunit specific antibody, wherein said
antibody is capable of being internalized by the cell expressing said alphaV subunit;
wherein the maytansinol is esterified at C-3; R,, R;, X, and X; are independently H, Me,
C,Hs, linear alkyl or alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl or
alkenyl having from 3 to 10 carbon atoms, phenyl, substituted phenyl, or a heterocyclic aryl
moiety, or a heterocycloalkyl moiety; nis 1 —5; pis 1 —5; and mis 1 to 10, and the

pharmaceutically acceptable salts and esters thereof.

17. An antibody conjugate of claim 16 wherein n=2, R and R2 are both methyl, Z is
hydrogen and pis 3. .

18. A method of production of a conjugate according to claim 1, comprising the steps: (a)
introducing one or more free or protected thiol groups into an antibody molecule which is
specific for human alphaV subunit integrins; (b) reacting the antibody molecule of step (a)
with a compound which is toxic to cells having an EC50 of 10-9 M or less, said compound

having one or more disulfide or thiol groups; and (c) recovering the resulting conjugate.
19. The method of claim 18, wherein the toxic compound is a maytansinoid.

20. The method of claims 18 or 19, wherein (2-pyridyl)-3-dithiopropanoic acid N-hydroxy
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succinimid ester (SPDP), (2-pyridyl)-4-dithiopentanoic acid N-hydroxy sucinimid ester
(SPP), or (2-pyridyl)-4-dithiobutanoic acid N-hydroxy succinimid ester (SPDB) is used to

introduce the free or protected thiol groups into the antibody molecule.

21. A pharmaceutical composition comprising a conjugate according to any one of claims 1 to

17 and a pharmaceutically acceptable carrier, diluent, or excipient.

22. A method of using a conjugate according to any one of claims 1 to 17 for the preparation of

a pharmaceutical composition for the treatment of cancer.

23. A method of treatment of cancer in a patient in need thereof comprising administering to
the patient a therapeutically effective amount of a conjugate according to any one of claims
1 to 17, wherein the cancer is breast adenocarcinoma, lung adenocarcinoma, pancreas

adenocarcinoma, colon adenocarcinoma, renal cell carcinoma, or stomach adenocarcinoma.

24. The method of treatment of cancer according to claim 23, wherein the cancer is head and
neck squameous cell carcinoma, esophagus squameous cell carcinoma, lung squameous

cell carcinoma, skin squameous cell carcinoma, or cervix squameous cell carcinoma.

25. A method of using a conjugate according to any one of claims claims 1 to 17 to treat or
prevent metastatic spread of the cancer comprising administering to the patient a

therapeutically effective amount of a conjugate according to any one of claims 1 to 17.

26. A method for inhibiting the growth of cancer cells in a mammal in need thereof comprising
administering to the mammal a monoclonal antibody conjugate according to any one of
claims 1-17 which prevents CNTO 95 binding to live cells expressing human alphaVbeta3

integrin in an amount effective to inhibit the growth of said cancer cells in said mammal.

27. The method according to claim 26, in which the antibody conjugate is administered

intravenously.

28. The method according to claim 27, in which the antibody conjugate is administered in the
amount of from 0.05 mg/kg to 12.0 mg/kg body weight.

29. The method according to claim 26, in which the mammal is a human patient.

30. A method for inhibiting angiogenesis in a mammal in need thereof comprising
administering to the mammal with an angiogenesis-dependent disease, a monoclonal

antibody conjugate according to any one of claims 1-17, which prevents CNTO 95 binding
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to live cells expressing human alphaVbeta3 integrin, in an amount effective to inhibit said
angiogenesis, wherein the angiogenesis-dependent diseases is a disease selected from the
group consisting of cancer metastasis, angioma, angiofibroma, diabetic retinopathy,
premature infant's retinopathy, neovascular glaucoma, corneal disease induced by
angiogenesis, involutional macula, macular degeneration, pterygium, retinal degeneration,
retrolental fibroplasias, granular conjunctivitis, psoriasis, telangiectasis, pyogenic

granuloma, seborrheic dermatitis, acne and arthritis.

A method for ameliorating an inflammatory disease in a mammal in need thereof
comprising administering to the mammal in need thereof, a monoclonal antibody conjugate
according to any one of claims 1-17, which prevents CNTO 95 binding to live cells
expressing human alphaVbeta3,integrin in an amount effective to ameliorate one or more
symptoms of said inﬂammatory disease selected from the group consisting of rheumatoid

arthritis, macular degeneration, psoriasis, diabetic retinopathy.

The method according to claim 30, in which said monoclonal antibody treats an angiogenic
skin disorder selected from the group consisting of psoriasis, venous ulcers, acne, rosacea,

warts, eczema, hemangiomas, and lymphangiogenesis.

The method according to claim 30, in which said monoclonal antibody treats disorder |

involving corneal or retinal neovascularization.

A method of any of claims 21 to 33 where in the antibody is administered in combination

with a second therapeutic or prophylactic agent or modality.





