WHAT 1S CLAIMED IS:

1. Anisolated antibody that specifically binds to a non-ligand binding membrane proxima! region of

extracellular domain of human Notch1 receptor and inhibits tumor growth.

2. Théantibody of claim [, wherein the antibody specifically binds to a non-ligand binding
membranX proximal region of an extracellular domain of at least one additional Notch receptor.

dy of claims 1 or 2, wherein the antibody is an antagonist of Noichl.

4. The antibody adgording to any one of claims 1-3, wherein the antibody inhibits activation of
Notchl.

5. The antibody according %o any one of claims 1-4, wherein the antibody inhibits cleavage within the

membrane proximal region,

6. The antibody according to any one of ¢laims 1-5, wherein the antibody inhibits cleavage at the 82

site within the membrene proximal reghgn.

7. The antibody accordfng to any one of claixgs 1-6, wherein the antibody inhibits release of the
intracellular domain (ICD) of Notchl.

8. The antibody according to any one of claims 1-7, Wherein the antibody is an IgA, IgD, IgE, 1gG or

[gM antibody.
9, The antibody according to any one of claims 1-7, wherein the antibody is an IgG1 antibody.
10. The antibody according to any one of claims 1-7, wherein the arXjbody is an IgG2 antibody.

11. The antibody according to any one of claims 1-10, wherein the antibodly is a monoclonal

antibody.
12. The antibody according to any one of claims 1-11, wherein the antibody is a ¢\

eric antibody,

13. The antibody according to any one of ¢laims 1-12, wherein the antibody is a humant
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14, The antibody according to any one of claims 1-12, wherein the antibody is a human antibody.

15, The antibody according to any one of claims 1-14, wherein the antibody is an antibody fragment.

16N\The antibody according to any one of claims 1-15, wherein the antibody is a monovalent

17. The antiqody according to any one of claims 1-16, wherein the non-ligand binding membrane

proximal regiongf the Notchl receptor comprises SEQ ID NO:2,

18. The antibody acdyrding to any one of claims 1-17, wherein the antibody comprises a heavy chain
CDR! comprising RGYWIE (SEQ ID NO:135}, a heavy chain CDR2 comprising
QILPGTGRTNYNEKFKONSEQ ID NO:16), and 2 heavy chain CDR3 comprising
FDGNYGYYAMDY (SEQ IDNNO:17).

19, The antibody of claim 18, wherd{n the antibody further comprises a light chain CDRI comprising
RSSTGAVTTSNYAN (SEQ ID NO:1, a light chain CDR2 comprising GTNNRAP(SEQ ID
NQ:19), and a light chain CDR3 comprising ALWYSNHWVFGGGTKL (SEQ ID NO:20).

20. The antibody according to any one of claimA\1-17, wherein the antibody comprises a light chain
CDR1 comprising RSSTGAVTTSNYAN (3EQ 0:18), a light chain CDR2 comprising
GTNNRAP (SEQ ID NO:19), and a light chain CDR3omprising ALWYSNHWVFGGGTKL (SEQ
[D NO:20).

21. An isolated antibody that specifically binds to a non-ligand\yinding membrane proximal region of
an extracellular domain of human Notehl, wherein the antibody coguprises a heavy chain CDR1
comprising RGYWIE (SEQ ID NO:15), a heavy chain CDR2 compridng QILPGTGRTNYNEKFKG
(SEQ ID NO:16), and/or a heavy chain CDR3 comprising FDGNYG MDY (SEQ ID NO:17).

22. The antibody of claim 21, wherein the antibody further comprises a light Main CDR1 comprising
RSSTGAVTTSNYAN (SEQ ID NO:18), a light chain CDR2 comprising GT

an extracellular domain of human Notchl, wherein the antibody comprises a light chain CDR
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comprising RSSTGAVTTSNYAN (SEQ ID NO:18), a light chain CDR2 comprising
GTNNRAP(SEQ ID NO:19), and/or a light chain CDR3 comprising ALWYSNHWVFGGGTKL
(SEQ ID NO:20).

FDGNYGYYAMDY (SEQ ID NO:17); and/or

(b} a light chain CRRI1 comprising RSSTGAVTTSNYAN (SEQ ID NO:18), a light chain CDR2
(SEQ ID NO:19), and a light chain CDR3 comprising

(L (SEQ ID NO:20).

comprising GTNN.
ALWYSNHWVFGGG
25. An isolated antibody that 3pecifically binds a non-ligand binding membrane proximal region of
an extracellular domain of humarNNotchl, wherein the antibody comprises a heavy chain variable
region comprising: (a) a heavy chaitNCDR 1 cornprising RGYWIE (SEQ ID NO:15), or a variant
thereof comprising 1, 2, 3, or 4 amino agid substitutions; (b) a heavy chain CDR2 comprising
QILPGTGRTNYNEKFKG (SEQ ID NO:\g), or a variant thereof comprising 1, 2, 3, or 4 amino acid
prising FDGNYGYYAMDY (SEQ IDNO:17),0ra

variant thereof comprising 1, 2, 3, or 4 amino ac\

substitutions; and (c) a heavy chain CDR3 ¢
substitutions.
26. The antibody of claim 25, wherein the antibody fither comprises a light chain variable region
comprising: {a) a light chain CDRI comprising RSSTGAYTTSNYAN (SEQ ID NO:18), or a variant
thereof comprising 1, 2, 3, or 4 amino acid substitutions; (bg light chain COR2 comprising
GTNNRAP(SEQ ID NO:19), or a variant thereof comprising 1\2, 3, or 4 amino acid substitutions;
and/ar (¢} a light chain CDR3 comprising ALWYSNHWVFGGGYKL (SEQ ID NO:20), or a variant

thereof comprising 1, 2, 3, or 4 amino acid substitutions.

27. An isolated antibody that specifically binds a non-ligand binding memYrane proximal region of
ht chain variable
region comprising: (a) a light chain CDR1 comprising RSSTGAVTTSNYAN (S5Q [0 NO:18), ora
variant thereof comprising 1, 2, 3, or 4 amino acid substitutions; (b} a light chain CRR2 comprising
GTNNRAP(SEQ 1D NO:19), or a variant thereof comprising 1, 2, 3, or 4 amino acid s\bstitutions;
and/or (¢} a light chain CDR3 comprising ALWYSNHWVFGGGTKL (SEQ ID NO:20),

thereof comprising 1, 2, 3, or 4 amino acid substitutions.

an extracellular domain of human Notchl, wherein the antibody comprizses a N
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28, The antibody according 10 any one of claims 25-27, wherein the amino acid substitutions are

conservative amino acid substitutions.

29\ An isolated antibody which specifically binds to a non-ligand binding membrane proximal region

30. An isolated alibody which specifically binds to a non-ligand binding membrane proximal region
of an extracellular doypain of human Noichl and inhibits formation of the Notch1 ICD, wherein the

antibody inhibits tumor rowth,

31. Anisolated antibody that Xpmpetes with the antibody according to any one of claims 1-30 for

specific binding to the non-ligand\binding membrane proximal region of an extracellular domain of

human Notchl.

32. An isolated antibody that competes wih the antibody according to any one of claims 1-30 for
specific binding to a non-ligand binding memn¥yrane proximal region of an extracellular domain of

human Notchl in a competitive binding assay.

33. An isolated antibody that competes with antibody\2M51 for specific binding to the non-ligand
binding membrane proximal region of an extracellular doxzain of human Notchl.

34. An isolated antibody that specifically binds to the non-ligadd binding membrane proximal region
of an extracellular domain of human Notchl, wherein the antibod\gcomprises: (a) a heavy chain
variable region having at least 90% sequence identity to SEQ ID NONG or SEQ ID NO:24; and/or (b)
a light chain variable region having at least 90% sequence identity to SER [D NO:8, SEQ D NO:28,

or SEQ D NO:32.

35. The antibody of ¢laim 34, wherein the heavy chain variable region has at leas{\95% sequence
identity to SEQ ID NO:14 or SEQ ID NO:24; and/or (b} the light chain variable regi
95% sequence identity to SEQ 1D NO:8, SEQ ID NO:28, or SEQ ID NO:32.

has at least

36. Anisolated polypeptide comprising:
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(a) a polypeptide having the amino acid sequence of SEQ I NO:14 or SEQ ID NO:24;
and/or

(b) a polypeptide having the amino acid sequence of SEQ ID NO:8, SEQ ID NO:28, or SEQ
D NO:32.

acid sequence 0§ SEQ ID NO:14 and a polypeptide having the amino acid sequence of SEQ ID NO:8.

39. The polypeptideNf claim 36, wherein the polypeptide comprises a polypeptide having the amino
acid sequence of SEQ INNO:24 and a polypeptide having the amino acid sequence of SEQ ID
NO:28.

40, The polypeptide of claim 3&\wherein the polypeptide comprises a polypeptide having the amino
acid sequence of SEQ ID NO:24 anda polypeptide having the amino acid sequence of SEQ ID

NO:32.

41. An antibody comprising the same heavygnd light chain variable regions as a polypeptide
encoded by a plasmid on deposit as ATCC Patedy Deposit Designation PTA-9549,

42, An antibody produced by the hybridoma cell line\Jeposited on deposit as ATCC Patent Deposit
Designation PTA-9405.

43, An antibody that specifically binds human Notchl compriyng the polypeptide of claims 36 or 37.
44. An antibody that specifically binds human Notch} comprising:
a polypeptide comprising SEQ ID NO:14 or SEQ ID NO:24; axd

a polypeptide comprising SEQ 1D NG:8, SEQ ID NO:28 or SEQ K NO:32.

45. A pharmaceutical composition comprising the antibody or polypeptide accoxding to any one of

claims 1-44 and a pharmaceutically acceptable carrier.

46. A pharmaceutical composition comprising the antibody or polypeptide according to Auy one of

claims 1 - 44 and at least one additional anti-cancer agent.
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47. An isolated polynucleotide molecule comprising a polynucleotide that encodes the antibody or

polypeptide according to any one of claims 1 - 44.

n expression vector comprising the polynucleotide molecule of claim 47.

49. A hoX cell comprising the exprassion vector of claim 48.

50. A host cell' yomprising the polynucleotide molecule of claim 47.

51. A hydridoma celNine on deposit as ATCC Patent Deposit Dcsignatio‘n PTA-9405.

52. A cell line producing thg, antibody according to any one of claims 1 - 44,

53. A method of inhibiting activily of Notchl in a cell, comprising contacting the cell with the
antibody or polypeptide according to\any one of claims 1 - 44,

54, The method of claim 53, wherein the &l is a tumor cell,
55. A method of inhibiting growth of a tumer in\ subject, comprising administering to the subject a

therapeutically effective amount of the antibody or Wolypeptide according to any one of claims 1 - 44.

56. A method of reducing tumorigenicity of a tumor that \omprises cancer stem ¢ells in a subject,
comprising administering 10 the subject a therapeutically efféctive amount of the antibody or
polypeptide according to any one of claims 1 - 44, wherein the Xequency or number of cancer stem

cells in the tumor is reduced by administration of the antibody or plypeptide.

57. The method of claims 55 or 56, wherein the tumor or tumor cell is sected from the group
consisting of a breast tumor, colorectal fumor, hepatic tumor, renal tumor, [ag tumor, pancreatic

tumor, ovarian tumor, prostate tumor, and head and neck tumor,

58. A method of treating cancer in a subject comprising administering to the subjecty therapeutically

effective amount of the antibody or polypeptide according to any one of claims 1 - 44,
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59, The method of claim 58, wherein the cancer is selected from the group consisting of a breast
cancer, colorectal cancer, hepatic cancer, kidney cancer, liver cancer, lung cancer, pancreatic cancer,
gastrointestinal cancer, melanema, ovarian cancer, prostate cancer, cervical cancer, bladder cancer,

ioblastorna, and head and neck cancer,

60. The method of any one of claims 55 - 59, wherein the method further comprises administering to

the subjedy at least one additional anti-cancer/therapeutic agent.

61. The methoN of claim 60, wherein the additional anti-cancer agent is selected from the group

consisting of taxol\irinotecan, gemcitabine, and oxaliplaitin.
62. The method of claiiy 60, wherein the anti-cancer agent is an additional antibody therapeutic.

63. The methed of claim 62, ¥herein the additional antibody therapeutic comprises an antibody that

specifically binds a second Notciyeceptor.

64, The method of claim 62, wherein the additional antibody therapeutic comprises an antibody that
specifically binds VEGF. ‘

65. The method of ¢laim 62, wherein the additidpal antibody therapeutic comprises an antibody that
specifically binds a Notch recepior ligand,

66. The method of claim 65, wherein the NOTCH recep¥r ligand is DLL4.
67. The method of claim 65, wherein the NOTCH receptor lighnd is JAGI.

G8. The method according to any one of claims 55 - 67, wherein the\gntibody is conjugated to a

cytotoxic moiety.

49, The method according to any one of claims 55 — 68, wherein the antibod\js administered with

radiation therapy.

70. The method aceording to any one of claims 55 - 59, wherein the antibody is admir

chemotherapy.

84




71. A method of inhibiting growth of a tumor in a subject, the method comprising administering to

the subject a therapeutically effective amount of an antibody that specifically binds to a non-ligand

binding membrane proximal region of an extracellular domain of human Notchl, wherein binding
hibits activity of Notchl.

72. The method of claim 71, wherein the tumor is selected from the group consisting of a breast

tumer, colprectal turnor, hepatic tumnor, renal tumor, lung fumor, pancreatic tomor, ovarian tumor,

prostate turmyy, and head and neck tumor.

73. The method adgording to claims 71 or 72, wherein the subject is a human.

74. The method accordivg to any one of claims 71 - 73, wherein the antibody is an antagonist of
Notchi.

75. The method according to anWgne of claims 71 - 73, wherein the antibody is an IgG1 antibody.
76. The method according to any one o claims 71 - 74, wherein the antibody is an IgG2 antibody.

77. The method according to any one of clails 71 - 76, wherein the antibody is a monoclonal

antibody.
78. The method according to any one of claims 71 - 7%, wherein the antibody is a chimeric antibody,

79. The method according to any one of ¢claims 71 - 78, whégein the antibody is 4 humanized

antibody.
80. The method according to any one of claims 71 - 78, wherein the Wntibody is a human antibody.

81. The method according to any one of claims 71 - 80, wherein the antibdyy is an antibody

fragment.

82. The method according to any one of the claims 71 - 81, wherein the antibody is\¢onjugated to a

cytotoxic agent.




83, The method according to any one of the claims 71 - 82, which further comprises administering at

least one additional therapeutic agent appropriate for effecting combination therapy.

4, A method of reducing the tumorigenicity of a tumor that comprises cancer stem cells by reducing




CLAIMS

An isolated antibody that specifically binds human Notchl, which comprises:

(a) a heavy chain CDR1 comprising RGYWIE (SEQ 1D NO:15); a heavy chain CDR2
comprising QILPGTGRTNYNEKFK.G (SEQ ID NO:16); and a heavy chain CDR3
comprising FDGNYGYYAMDY (SEQ ID NQO:17); and

{b) a light chain CDR1 comprising RSSTGAVTTSNYAN (SEQ ID NO:18); a light chain
CDR2 comprising GTNNRAP (SEQ ID NO:19); and a light chain CDR3 comprising
ALWYSNHWVFGGGTKL (SEQ ID NO:20).

The antibody of claim 1, which binds to a non-ligand binding membrane proximal region of an

extracellular domain of human Notchl receptor.

The antibody of claim 2, wherein the non-ligand binding membrane proximal region of an

extracellular domain of human Notchl receptor comprises SEQ ID NO:2.

An isolated antibody that specifically binds human Notchl, wherein the antibody comprises:

{(a) a heavy chain variable region having at least 90% sequence identity to SEQ ID NO:24 or
SEQ ID NO:14; and

() a light chain variable region having at least 90% sequence identity to SEQ 1D NO:28,
SEQ ID NO:32, or SEQ ID NO:8.

The antibody of claim 4, which comprises:
(a) a heavy chain variable region comprising SEQ ID NO:24; and
(b) a light chain variable region comprising SEQ ID NO:28§.

The antibody of claim 4, which comprises:
(a) a heavy chain variable region comprising SEQ 1D NO:24; and
(b) a light chain variable region comprising SEQ ID NO:32.

The antibody of claim 4, which comprises:

(a) a heavy chain variable region comprising SEQ ID NO:14; and
(b) a light chain variable region comprising SEQ 1D NO:8.
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10.

11.

12

13.

14.

The antibody of claim 1, which is 52M51-H4L3.

An isolated antibedy comprising heavy and light chain variable regions identical in sequence to
the heavy and light chain variable regions encoded by the plasmid on deposit as ATCC Patent
Deposit Designation PTA-9549.

An antibody that competes for specific binding to human Notchl with a second antibody in a

competitive binding assay, wherein the second antibody comprises:

(a) a heavy chain CDR1 comprising RGYWIE (SEQ ID NQO:15); a heavy chain CDR2
comprising QILPGTGRTNYNEKFKG (SEQ ID NO:16); and a heavy chain CDR3
comprising FDGNYGYYAMDY (SEQ ID NO:17); and

(&) a light chain CDR1 comprising RSSTGAVTTSNYAN (SEQ ID NO:18); a light chain
CDR2 comprising GTNNRAP (SEQ ID NO:19); and a light chain CDR3 comprising
ALWYSNHWVFGGGTKL (SEQ ID NO:20).

An antibody that competes for specific binding to human Notch1 with a second antibody in a

competitive binding assay, wherein the second antibody comprises:

(a) a heavy chain variable region comprising SEQ ID NO:24 and a light chain variable
region comprising SEQ ID NQO:28;

(b) a heavy chain variable region comprising SEQ ID NO:24 and a light chain variable
region comprising SEQ 1D NO:32; or

{c) a heavy chain variable region comprising SEQ ID NO:14 and a hght chain variable
region comprising SEQ 1D NO:8.

An antibody that competes for specific binding to human Notch1 with antibody 52M51 or
52MS1-H4L3.

The antibody of any one of claims 1 to 12, which is a recombinant antibody, a monoclonal
antibody, a chimeric antibody, a humanized antibody, a human antibody, an antibody fragment, a

bispecific antibody, a monospecific antibody, a monovalent antibody, an IgG1 antibody, or an
1g(G2 antibody.

The antibody of claim 1 encoded by the polynucleotide deposited with the ATCC as PTA-9549.
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15.

16.

17.

18.

19.

20,

21,

22.

23.

24.

25.

26.

27.

28.

The antibody of any one of claims 1 to 14, which is conjugated to a cytotoxic agent.

An isolated cell producing the antibody of any one of claims 1 to 14.

A pharmaceutical composition comprising the antibody of any one of claims 1 to 14 and a

pharmaceutically acceptable vehicle.

An isolated polynucleotide encoding the antibody of any one of claims 1 to 14.

A vector comprising the polynucleotide of claim 18.

An isolated cell comprising the polynucleotide of claim 18,

An isolated cell comprising the vector of claim 19.

Use of the antibody of any one of claims 1 to 14, in the manufacture of a medicament for the

treatment of cancer.

Use of the antibody of any one of claims 1 to 14, in the manufacture of a medicament for

inhibiting tumor growth.

The use of claim 22 or ¢laim 23, wherein the treatment of cancer or inhibiting tumor growth
comprises use of the antibody in combination with at least one additional anti-cancer or
therapeutic agent.

The use of claim 24, wherein the additional therapeutic agent is a chemotherapeutic agent.
The use of claim 24, wherein the additional therapeutic agent is a second antibody.

The antibody of any one of claims 1-15, for use in the treatment of cancer.

The antibody of any one of claims 1-15, for use in inhibiting tumor growth.
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