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ANTI-JAGGED1 ANTIBODIES AND METHODS OF USE

FIELD OF THE INVENTION

The present invention relates to anti-Jagged antibodies and methods of using the same.

BACKGROUND

The Notch signaling pathway regulates a diverse array of cell functions (Kopan et al.,
Cell 137, 216-233 (2009)). Four Notch receptors have been identified in mammals, i.e., Notch
1-4, that share basic structural elements that include an extracellular domain, a transmembrane
domain, and an intracellular domain. Similarly, the canonical ligands of Notch share certain
structural similarities but a number of non-canonical ligands of Notch have also been identified
(Kopan et al., Cell 137, 216-233 (2009)). The five canonical ligands in mammals are Delta-
like 1, Delta-like 3, Delta-like 4, Jagged1 and Jagged2. Binding of a Notch ligand to the
extracellular domain of a Notch receptor sets a signaling cascade in motion that begins with
proteolytic cleavage at the extracellular S2 site by an alpha secretase of the ADAM (a
disintegrin and metalloprotease) family. Cleavage at S2 is followed by proteolytic cleavage by
a gamma secretase at the intracellular S3 site, which results in release of the intracellular
domain and downstream events that ultimately activate Notch-dependent transcription factors
such as Hes1 and Hey.

Aberrant Notch expression and signaling has been implicated in a number of diseases,
including cancer (Koch et al., Cell. Mol. Life Sci. 64, 2746-2762 (2007)). It is clear that there
continues to be a need for agents that have clinical attributes that are optimal for development
as therapeutic agents. The invention described herein meets this need and provides other

benefits.

SUMMARY

The present inventors unexpectedly found that anti-Jaggedl antibody A-1 (see Figure 4
and PCT Publication No. 2014/028446) is cleaved in the heavy chain following heat treatment
and/or freeze-thaw conditions. The poor stability of the antibody potentially reduces its value
as a therapeutic. Analysis of the cleavage site revealed no known protease cleavage motifs. It

was therefore not known whether changes to the antibody sequence could reduce the observed



10

15

20

25

30

cleavage. Further, because the cleavage site is in a heavy chain HVR, even if amino acid
change(s) would reduce cleavage, it was not known whether such changes could be made
without significantly reducing the antibody’s affinity for Jaggedl. The inventors found,
surprisingly, that mutation of the amino acid at position 101 in HVR-H3 reduced cleavage with

only a slight loss of affinity.

In seme-embedimentsone aspect, an isolated antibody that binds to human Jagged! is
provided, wherein the antibody comprises an HVR-H3 comprising the amino acid sequence of
SEQ ID NO: 55 or 59, wherein X is any amino acid other than S. In some embodiments, the
antibody comprises at least one, at least two, at least three, at least four, or five HVRs selected
from HVR-H1 comprising the amino acid sequence of SEQ ID NO: 35 or 78; HVR-H2
comprising the amino acid sequence of SEQ ID NO: 28 or 36; HVR-L1 comprising the amino
acid sequence of SEQ ID NO: 38; HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 39; and HVR-L3 comprising the amino acid sequence of SEQ ID NO: 16 or 40. In some
embodiments, the antibody comprises (a) HVR-H1 comprising the amino acid sequence of
SEQ ID NO: 78; HVR-H2 comprising the amino acid sequence of SEQ ID NO: 36; and HVR-
H3 comprising the amino acid sequence of SEQ ID NO: 55; or (b) HVR-H1 comprising the
amino acid sequence of SEQ ID NO: 78; HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 36; and HVR-H3 comprising the amino acid sequence of SEQ ID NO: 59; or (¢) HVR-
H1 comprising the amino acid sequence of SEQ ID NO: 78; HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 28; and HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 59. In any of the embodiments described herein, the antibody may comprise (a) HVR-
L1 comprising the amino acid sequence of SEQ ID NO: 38; HVR-L2 comprising the amino
acid sequence of SEQ ID NO: 39; and HVR-L3 comprising the amino acid sequence of SEQ
ID NO: 40; or (b) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 38; HVR-L2
comprising the amino acid sequence of SEQ ID NO: 39; and HVR-L3 comprising the amino
acid sequence of SEQ ID NO: 16; or (c) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 38; HVR-L2 comprising the amino acid sequence of SEQ ID NO: 39; and HVR-L3
comprising the amino acid sequence of SEQ ID NO: 16.

In some embodiments, an isolated antibody that binds to Jagged1 comprises (a) HVR-
H1 comprising the amino acid sequence of SEQ ID NO: 78; HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 36; HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 55; HVR-L1 comprising the amino acid sequence of SEQ ID NO: 38; HVR-L.2
comprising the amino acid sequence of SEQ ID NO: 39; and HVR-L3 comprising the amino
acid sequence of SEQ ID NO: 40; or (b) HVR-H1 comprising the amino acid sequence of SEQ
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ID NO: 78; HVR-H2 comprising the amino acid sequence of SEQ ID NO: 36; HVR-H3
comprising the amino acid sequence of SEQ ID NO: 59; HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 38; HVR-L2 comprising the amino acid sequence of SEQ ID NO: 39;
and HVR-L3 comprising the amino acid sequence of SEQ ID NO: 16; or (c) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 78; HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 28; HVR-H3 comprising the amino acid sequence of SEQ ID NO:
59; HVR-L1 comprising the amino acid sequence of SEQ ID NO: 38; HVR-L2 comprising the
amino acid sequence of SEQ ID NO: 39; and HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 16.

In some embodiments, an isolated antibody that binds to Jagged! comprises a VH
sequence having at least 95% identity to the amino acid sequence of SEQ ID NO: 54, 58, or 62.
In some embodiments, an isolated antibody that binds to Jagged1 comprises a VL sequence
having at least 95% identity to the amino acid sequence of SEQ ID NO: 10, 26, or 34. In some
embodiments, the antibody comprises (a) a VH sequence having at least 95% identity to the
amino acid sequence of SEQ ID NO: 54 and a VL sequence having at least 95% identity to the
amino acid sequence of SEQ ID NO: 34; or (b) a VH sequence having at least 95% identity to
the amino acid sequence of SEQ ID NO: 58 and a VL sequence having at least 95% identity to
the amino acid sequence of SEQ ID NO: 10; or (c) a VH sequence having at least 95% identity
to the amino acid sequence of SEQ ID NO: 62 and a VL sequence having at least 95% identity
to the amino acid sequence of SEQ ID NO: 26.

In seme-embodimentsone aspect, an isolated antibody that binds to human Jagged]1 is
provided, comprising-eemprises (a) a VH sequence of SEQ ID NO: 54, wherein X is any amino
acid other than S, and a VL sequence of SEQ ID NO: 34; or (b) a VH sequence of SEQ ID NO:

58, wherein X is any amino acid other than S, and a VL sequence of SEQ ID NO: 10; or (¢) a
VH sequence of SEQ ID NO: 62, wherein X is any amino acid other than S, and a VL sequence
of SEQ ID NO: 26. In some embodiments, the antibody comprises a VH sequence of SEQ ID
NO: 54 and a VL sequence of SEQ ID NO: 34. In some embodiments, the heavy chain
comprises the amino acid sequence of SEQ ID NO: 56 and the light chain comprises the amino
acid sequence of SEQ ID NO: 53. In some embodiments, the heavy chain comprises the amino
acid sequence of SEQ ID NO: 57 and the light chain comprises the amino acid sequence of
SEQ ID NO: 53.

In any of the embodiments described herein, X may be any amino acid other than S or
H. In any of the embodiments described herein, X may be selected from A, D, E, G, I, K, L, N,
Q,R T, and V. In any of the embodiments described herein, X may be T.
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In seme-embeodimentsone aspect, an isolated antibody that binds human Jagged1 is
provided, comprising (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 78;
HVR-H2 comprising the amino acid sequence of SEQ ID NO: 36; HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 37; HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 38; HVR-L2 comprising the amino acid sequence of SEQ ID NO: 39; and HVR-L3
comprising the amino acid sequence of SEQ ID NO: 40; or (b) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 78; HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 36; HVR-H3 comprising the amino acid sequence of SEQ ID NO: 64; HVR-L1
comprising the amino acid sequence of SEQ ID NO: 38; HVR-L2 comprising the amino acid
sequence of SEQ ID NO: 39; and HVR-L3 comprising the amino acid sequence of SEQ ID
NO: 16; or (¢) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 78; HVR-H2
comprising the amino acid sequence of SEQ ID NO: 28; HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 64; HVR-L1 comprising the amino acid sequence of SEQ ID NO: 38;
HVR-L2 comprising the amino acid sequence of SEQ ID NO: 39; and HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 16.

In some embodiments, an isolated antibody that binds human Jagged1 is provided,
comprising (a) a VH sequence of SEQ ID NO: 33 and a VL sequence of SEQ ID NO: 34; or (b)
a VH sequence of SEQ ID NO: 65 and a VL sequence of SEQ ID NO: 10; or (¢) a VH
sequence of SEQ ID NO: 66 and a VL sequence of SEQ ID NO: 26. In some embodiments, the
antibody comprises a VH sequence of SEQ ID NO: 33 and a VL sequence of SEQ ID NO: 34,

In any of the above embodiments described herein, the antibody may be a monoclonal
antibody. In certain embodiments, the antibody is a human, humanized, or chimeric antibody.
In any of the above embodiments described herein, the antibody may be an antibody fragment.

Any of the above embodiments may be a full-length IgG1 antibody. In some
embodiments, the antibody is an IgG1 antibody lacking effector function. In some
embodiments, the antibody is an IgG1 antibody comprising an N297G or N297A mutation. In
some embodiments, the antibody is an IgG1 antibody comprising an N297G mutation.

In some embodiments, an isolated antibody that binds to Jagged1 is provided, wherein
the heavy chain comprises the amino acid sequence of SEQ ID NO: 51 and the light chain
comprises the amino acid sequence of SEQ ID NO: 53. In some embodiments, the heavy chain
comprises the amino acid sequence of SEQ ID NO: 52 and the light chain comprises the amino
acid sequence of SEQ ID NO: 53. In some embodiments, the antibody comprises (a) a heavy
chain comprising the amino acid sequence of SEQ ID NO: 69 and a light chain comprising the
amino acid sequence of SEQ ID NO: 75; or (b) a heavy chain comprising the amino acid
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stronger, or 0.9 nM or stronger, 0.8 nM or stronger, 0.7 nM or stronger, or 0.6 nM or stronger,
or 0.5 nM or stronger (i.e., less than 1.5 nM, less than 1 nM, less than 0.9 nM, less than 0.8
nM, less than 0.7 nM, less than 0.6 nM, or less than 0.5 nM). In some embodiments, affinity
(Kd) is measured using surface plasmon resonance.

In some embodiments, the antibody binds human Jagged1 with an association constant
(kon) of at least 1.0E+04/Ms, or at least 1.5E+04/Ms, or at least 2.0E+04/Ms. In some
embodiments, the antibody binds human Jagged1 with a dissociation constant (k) of less than
10.0E-04/s, or less than 9.0E-04/s, or less than 8.0E-04/s, or less than 7.0E-04/s. In some
embodiments, the antibody binds murine Jagged1 with an association constant (kq,) of at least
1.0E+04/Ms, or at least 1.5E+04/Ms, or at least 2.0E+04/Ms, or at least 3.0E+04/Ms, or at least
4.0E+04/Ms, or at least 5.0E+04/Ms, or at least 6.0E+04/Ms, or at least 7.0E+04/Ms. In some
embodiments, the antibody binds murine Jagged1 with a dissociation constant (kog) of less than
10.0E-04/s, or less than 9.0E-04/s, or less than 8.0E-04/s, or less than 7.0E-04/s. In some
embodiments, association and dissociation constants are measured using surface plasmon
resonance.

In some embodiments, the antibody binds native, folded Jagged1, but does not bind
denatured Jaggedl. In some embodiments, the antibody binds Jagged1 in an enzyme-linked
immunosorbent assay (ELISA) but does not bind Jagged] on a Western blot. In some
embodiments, the antibody binds folded Jaggedl in an enzyme-linked immunosorbent assay
(ELISA) but does not bind denatured Jagged! on a Western blot. In some embodiments, the
antibody binds folded Jagged1 under physiological conditions but does not bind denatured
Jaggedl.

In some embodiments, the antibody reduces tumor growth in a mouse xenograft model without
causing weight loss. In some embodiments, the mouse xenograft model is a liver cancer
xenograft model. In some embodiments, tumor growth is reduced by at least 50, at least 60, at
least 70, at least 80, or at least 90 AUC/day TGI1%.

In some embodiments, use of the Jagged] antibody reduces goblet cell metaplasia in
lungs in a mouse model of airway hyperresponsiveness. In some embodiments, administration
of the antibody reduces the number of goblet cells in the lungs by at least 30%, at least 40%, at
least 50%, at least 60%, at least 70%, at least 80%, or at least 90%.In another
aspeetembodiment, the isventien-disclosure provides an isolated antibody that competes with
any of the above embodiments for specific binding to Jaggedl. In some embodiments, an
antibody is that competes for binding to human Jagged1 with an antibody comprising a heavy

chain variable region comprising the
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sequence of SEQ ID NO: 33 and a light chain variable region comprising the sequence of SEQ
ID NO: 34, wherein the antibody is not antibody A, antibody A-1, or antibody A-2.

In another aspect, the-tnvention-prevides-an isolated nucleic acid encoding an isolated
antibody efthe-abeve-embedimnentsdescribed above is provided. In a further aspect, the
srvention-provides-a host cell comprising the isolated nucleic acid eneoding-the
antibodydescribed above is provided. In a further aspect, the-inventionprovides-a method of
producing an antibody is provided, comprising culturing the host cell described above so that
the antibody is produced.

In another aspect, the-invention-provides-an immunoconjugate is provided, comprising
any of the antibodies describedan-antibedy-efany-ofthe above embeodiments-and a cytotoxic
agent.

In another aspect, the-invention-prevides-a pharmaceutical formulation is provided,
comprising any of the antibodies described an-antibody-ofan the-above embediments-and a

pharmaceutically acceptable carrier. In another aspect, a pharmaceutical formulation is provided
comprising an immunoconjueate described above and a pharmaceutically accentable carrier.

In another aspect, any of the antibodies or immunoconiugates describedan-antibedy-ofany

fthe above embediments-is provided for use as a medicament. In seme-embodimentsanother

aspect, any of the antibodies or immunoconjugates describedan-antibody-ofany-ofthe above

embodiments-1s provided for use in treating a cancer. In seme-embedimentsanother aspect, any of

the antibodies or immunoconjugates described sn-antib fany-elthe-above smbedimentsis

provided for use in reducing cancer cell growth.

In anether-aspectone embodiment, a method of inhibiting Jagged1-mediated signaling is
provided. In one embodiment, a method of inhibiting Jagged1-mediated signaling in vitro is
provided. In one embodiment, a method of inhibiting Jagged1-mediated signaling in vivo is
provided.

In one aspect, use of any of the antibodies or immunoconjugates described above in the
manufacture of a medicament is provided. In anetheraspeetone embodiment, a method of
treating an individual having a cancer comprising administering to the individual an effective

amount of an antibody of any of the above embodiments is provided. In one embodiment, the
cancer is selected from the group consisting of: breast cancer, lung cancer, brain cancer,
cervical cancer, colon cancer, liver cancer, bile duct cancer, pancreatic cancer, skin cancer, B-
cell malignancies, and T-cell malignancies.

The present inventors discovered that treatment with Jagged1-antibody biases cell fate
in the airways away from a secretory cell (including goblet cell) fate and toward a ciliated cell
fate. Jagged]l signaling is important for maintaining the secretory cell fate, and inhibition of
Jagged1 signaling prevented goblet cell metaplasia. The present inventors also showed that the
club cell-to-ciliated cell conversion is direct and did not involve cell division (data not shown).
This transdifferentiation of one cell type to another occurred in the adult lung and is distinct
from cell fate choices that involve progenitor cell division, such as after damage or during
development. Goblet cell metaplasia or excess mucus is a hallmark of several airway diseases,
such as asthma, cystic fibrosis, COPD and Barrett's esophagus. These Jagged inhibition results
provide the basis for therapeutic applications involving use of Jaggedl or Jagged? inhibitors
for prevention or reversal of goblet cell metaplasia and for treatment of conditions
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with goblet cell metaplasia. In some embodiments, the disease is selected from asthma,
chronic obstructive pulmonary disease (COPD), cystic fibrosis, and Barrett’s esophagus.

In some embodiments, an antibody that binds to human Jagged! (including, for
example, any of the anti-Jagged! antibodies described herein) is provided for use in treating a
disease selected from allergy, asthma, autoimmune disease, diseases associated with goblet cell
metaplasia (e.g., in lung) and diseases associated with excess mucus is provided, comprising
administering to an individual with cancer an effective amount of an antibody of any of the
embodiments described herein, wherein the antibody that binds to human Jagged1 increases
ciliated cell number in the adult human airway (e.g., lung). In some embodiments, the disease
is associated with goblet cell metaplasia. In some embodiments, the disease is selected from
asthma, chronic obstructive pulmonary disease (COPD), cystic fibrosis, and Barrett’s
esophagus.

In some embodiments, an antibody that binds to human Jagged1 (including, for
example, any of the anti-Jagged]1 antibodies described herein) is provided for use in treating a
disease selected from allergy, asthma, autoimmune disease, diseases associated with goblet cell
metaplasia (e.g., in lung) and diseases associated with excess mucus is provided, comprising
administering to an individual with cancer an effective amount of an antibody of any of the
embodiments described herein, wherein the antibody that binds to human Jagged1 increases
formation of ciliated cells in the adult human airway (e.g., lung). In some embodiments, the
disease is associated with goblet cell metaplasia. In some embodiments, the disease is selected
from asthma, chronic obstructive pulmonary disease (COPD), cystic fibrosis, and Barrett’s

esophagus.

anetheraspest; Also provided are methods of (a) converting a ciliated cell to a club
cell (e.g., wherein the ciliated cell is found in the adult human airway, e.g., lung), (b) increasing
mucus (e.g., airway mucus), (¢) decreasing ciliated cell number (e.g., human airway ciliated
cell), comprising administering an agonist of Jagged signaling to an individual.

In some embodiments, a method of treating a disease selected from allergy, asthma,
autoimmune disease, diseases associated with goblet cell metaplasia (e.g., in lung) and diseases
associated with excess mucus is provided, comprising administering to an individual with
cancer an effective amount of antibody that binds to human Jagged1 (including, for example,
any of the antibodies that bind to human Jaggedl described herein). In some embodiments, the
disease is associated with goblet cell metaplasia (e.g., in the lung). In some embodiments, the
disease is selected from asthma, chronic obstructive pulmonary disease (COPD), cystic

fibrosis, and Barrett’s esophagus.
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In any of the embodiments described herein, wherein the Jaggedl antibody reduces

tumor growth in a mouse xenograft model without causing weight loss.

In any-ofthe-embodiments-deseribed-hereinone aspect, the-an anti-Jagged1 antibody as

described above-may-be conjugated to a label is provided. In some embodiments, the label is a

positron emitter. In some embodiments, the positron emitter is 7r. In seme-embodimentsone

aspect, a method of detecting human Jagged] in a biological sample is provided, comprising
contacting the biological sample with an antibody described herein under conditions permissive
for binding of the antibody to a naturally occurring human Jagged1, and detecting whether a
complex is formed between the antibody and a naturally occurring human Jagged] in the
biological sample. In some embodiments, the biological sample is selected from breast cancer,
lung cancer, brain cancer, cervical cancer, colon cancer, liver cancer, bile duct cancer,

pancreatic cancer, skin cancer, B-cell malignancies, and T-cell malignancies.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 shows exemplary amino acid sequences of human and murine Jagged1 protein.

FIG. 2 shows exemplary amino acid sequences of human and murine Jagged2 protein.

FIGS. 3A-D show the amino acid sequences of peptides used for phage antibody library
screening and selection. All proteins were expressed as a secreted protein in BEVS cells and
their sequences are listed in the N-terminal to C-terminal direction. (A) Amino acid sequence
of expressed protein murine Jagged 1-DSL-EGF1-4 (Q34-D377). The bold font at the N-
terminus represents a short linker sequence (ADLGS) (SEQ ID NO: 82). The bold font at the
C-terminus represents a short linker sequence (EFG), a thrombin cleavage site (LVPRGS)
(SEQ ID NO: 83), a G spacer and the 6-His tag. (B) Amino acid sequence of expressed protein
human Jagl-DSL-EGF1-4. Only the Jagl sequence is shown although the antigen also
contained a TEV protease cleavage site and 6-His tag at the C-terminus. (C) Amino acid
sequence of expressed protein murine Jag2-DSL-EGF1-4 (M27-E388). The bold font at the
N-terminus represents a short linker sequence (ADLGS) (SEQ ID NO: 82). The bold font at
the C-terminus represents a short linker sequence (EFG), a thrombin cleavage site (LVPRGS)
(SEQ ID NO: 83), a G spacer and the 6-His tag. (D) Amino acid sequence of expressed
protein human Jag2-DSL-EGF1-4 (R2-E388). The bold font at the C-terminus represents a
short linker sequence (EFG), a thrombin cleavage site (LVPRGS) (SEQ ID NO: 83),a G
spacer and the 6-His tag.

FIGS. 4A-1-B-2 show an alignment of the amino acid sequences for the heavy (FIG.
4A-1 and FIG. 4A-2) and light (FIG. 4B-1 and FIG. 4B-2) chain variable domains of anti-
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41.  The antibody of any one of claims 1 to 33 or the immunoconjugate of claim 36
for reducing cancer cell growth.

42.  Use of the antibody of any one of claims 1 to 33 or the immunoconjugate o
claim 36 in the manufacture of a medicament.

43.  The use of claim 42, wherein the medicament is for treating cancer.

44.  The use of claim 42, wherein the medicament is for reducing cancef cell growth,

45.  The use of claim 42, wherein the medicament is for treating allgfgy, asthma,
autoimmune disease, diseases associated with goblet cell metaplasia (e.g., iff lung) and/or
€XCess mucus.

46.  The use of claim 45, wherein the medicament is for trgdting a disease associated
with goblet cell metaplasia.

47.  The use of claim 46, wherein the medicament is for treating asthma, cystic
fibrosis, chronic obstructive pulmonary disease, or Barrett’s gsophagus.

48. A method of treating cancer comprising adfministering to an individual with
cancer an effective amount of the antibody of any one ¢f claims 1 to 33 or the
immunoconjugate of claim 36.

49.  The method of claim 48, whereinthe cancer is selected from breast cancer, lung
cancer, brain cancer, cervical cancer, colon ¢ xé:r, liver cancer, bile duct cancer, pancreatic
cancer, skin cancer, B-cell malignancies, afd T-cell malignancies.

50. A method of treating a djScase selected from allergy, asthma, autoimmune

discase, discases associated with goblet cell metaplasia (e.g., in lung) and excess mucus,

comprising administering to an 1

1vidual with cancer an effective amount of the antibody of

any one of claims 1 to 33 or the/immunoconjugate of claim 36.

51.  The method gf claim 50, wherein the discase is associated with goblet cell
metaplasia.
52. The method of claim 51, wherein the disease is selected from asthma, chronic

obstructive pulmonary disease (COPD), cystic fibrosis, and Barrett’s esophagus.
53.
54.
5%

¢ isolated antibody of any one of claims 1 to 33 conjugated to a label.

The isolated antibody of claim 53, wherein the label is a positron emitter.
The isolated antibody of claim 54, wherein the positron emitter is ¥ Zr.

A method of detecting human Jagged] in a biological sample comprising
confActing the biological sample with the antibody of any one of claims 1 to 33 and 53 to 55

der conditions permissive for binding of the antibody to a naturally occurring human
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Jagged1, and detecting whether a complex is formed between the antibody and a naturally
occurring human Jagged1 in the biological sample.

57.  The method of claim 56, wherein the biological sample is selected from breagt
cancer, lung cancer, brain cancer, cervical cancer, colon cancer, liver cancer, bile duct cgdcer,

pancreatic cancer, skin cancer, B-cell malignancies, and T-cell malignancies.
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41.  The antibody of any one of claims 1 to 33 or the immunoconjugate of claim 36
for reducing cancer cell growth.
42.  Use of the antibody of any one of claims 1 to 33 or the immunoconjugate of

claim 36 in the manufacture of a medicament.

43.  The use of claim 42, wherein the medicament is for treating cancer.

44.  The use of claim 42, wherein the medicament is for reducing cancer cell
growth.

45.  The use of claim 42, wherein the medicament is for treating allergy, asthma,

autoimmune disease, diseases associated with goblet cell metaplasia (e.g., in lung) and/or
€XCEess Mmucus.

46.  The use of claim 45, wherein the medicament is for treating a disease associated
with goblet cell metaplasia.

47.  The use of claim 46, wherein the medicament is for treating asthma, cystic
fibrosis, chronic obstructive pulmonary disease, or Barrett’s esophagus.

48. The use of claim 43, wherein the cancer is selected from breast cancer, lung
cancer, brain cancer, cervical cancer, colon cancer, liver cancer, bile duct cancer, pancreatic
cancer, skin cancer, B-cell malignancies, and T-cell malignancies.

49.  The isolated antibody of any one of claims 1 to 33 conjugated to a Iabel.

50.  The isolated antibody of claim 49, wherein the label is a positron emitter.
51.  Theisolated antibody of claim 50, wherein the positron emitter is **Zr.
52. A method of detecting human Jagged! in a biological sample comprising

contacting the biological sample with the antibody of any one of claims 1 to 33 and 49 to 51
under conditions permissive for binding of the antibody to a naturally occurring human
Jagged], and detecting whether a complex is formed between the antibody and a naturally
occurring human Jagged1 in the biological sample.

53.  The method of claim 52, wherein the biological sample is selected from breast
cancer, lung cancer, brain cancer, cervical cancer, colon cancer, liver cancer, bile duct cancer,

pancreatic cancer, skin cancer, B-cell malignancies, and T-cell malignancies.
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