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The role of Notch signaling in liver cancer is not well understood. Qi et al. report that
Notchl signaling inhibits growth of human hepatocellular carcinoma cells in vitro and in vivo
by inducing cell cycle arrest and apoptosis (Qi et al., Cancer Res. 63:8323 (2003)) and Viatour
et al. report that expression of Notch! intracellular domain decreased proliferation and induced
apoptosis in murine and human HCC cells (Viatour et al., J. Exp. Med. 208(10):1963 (2011)).
Others report that Notchl small interfering RNA (siRNA) reduced cell invasion and migration
but not viability (Zhou et al. Dig. Dis. Sci.). Yet others report that inhibition of individual
Notch pathway family members had no effect. Taken together, the Notch pathway’s role in

liver cancer was not well understood.

SUMMARY

Use of Notch2 signaling inhibitors for the treatment of patients having or at risk of
having proliferative disorders of the liver is provided.

In one aspect, there is provided use of a Notch?2 signaling inhibitor in the manufacture

of a medicament for treating liver cancer. Disclosed areln-ene-aspeet; methods of treating a
liver cancer in an individual in need thereof are-provided, comprising the step of administering
to the individual an effective amount of a Notch2 signaling inhibitor. In some embodiments,
the liver cancer is hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma,
hepatic carcinoma, hepatic angiosarcoma, or metastatic liver cancer. In some embodiments,
the hepatocellﬁlar carcinoma comprises progenitor-like or cholangiocarcinoma-like liver
tumor. In some embodiments, the liver cancer is a refractory cancer.

In some embodiments, the method further comprises administering at least one
additional therapeutic agent. Examples of additional therapeutic agents include, but are not
limited to chemotherapeutic agent and an antibody.

In some embodiments, the liver cancer comprises cells that express EpCAM, AFP,

Notch2, Jagl, Notch2 and Jagl, nuclear Notch2 ICD, Sox9, CK19, Ras, Prom1, Sppl, FoxM1,
PIk1, cecnbl, Aurkb, Wnt2, Axin2, or Glul, or any combination thereof. In specific
embodiments, the liver cancer comprises cells that are AFP* EpCAM". In some embodiments,
the liver cancer comprises cells that are AFP* EpCAM’, AFP" EpCAM" SPP1", AFP" EpCAM"
, AFP" EpCAM" Notch2" , AFP" EpCAM Notch2”, AFP" EpCAM " Sox9" and AFP’
EpCAM” Sox9" or AFP" EpCAM" SPP1". Liver cancers that comprise cells with alternative
combinations of marker expression are specifically contemplated.

In some embodiments, at least one of EpCAM, AFP, Notch2, Jagl, Sox9, CK19, Ras,
Proml, Sppl, FoxMl1, PIk1, cenbl, Aurkb, Wnt2, Axin2, or Glul protein expression was
determined in a sample from the individual using immunohistochemistry (IHC). In some
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embodiments, expression is nucleic acid expression. In some embodiments, expression is
determined by a method selected from the group consisting of RNAseq, microarray analysis,
immunohistochemistry, enzyme-linked immunosorbent assay, gene expression profiling,
polymerase chain reaction, SAGE, MassARRAY technique, fluorescent in situ hybridization
and Western blotting.

In some embodiments, administering the Notch2 signaling inhibitor results in a
decrease in the expression in the liver cancer of at least one of EpCAM, AFP, Notch2, Notch2
ICD, Jagl, Prom1, Sppl, FoxM1, Plk1, ccnbl and Aurkb. In some embodiments,
administering the Notch2 signaling inhibitor results in an increase in the expression in the liver
cancer of at least one of Wnt2, Axin2 and Glul. In some embodiments, expression is
determined by RNAseq, microarray analysis, immunohistochemistry, enzyme-linked
immunosorbent assay, and Western blotting.

Any of the antibodies of the above embodiments may be a full-length IgG1 or IgG2a
antibody. In some embodiments, the antibody causes cancer cell death, e.g., liver cancer cell
death. Any of the antibodies in the above embodiments may be conjugated to a growth
inhibitory agent, e.g., a cytotoxic agent. Examples of cytotoxic agent include, but are not
limited to, toxins, antibiotics, radioactive 1sotopes and nucleolytic enzymes. Any of the
antibodies in the above embodiments may be produced by known methods in the art, e.g., in
bacteria or in CHO cells.

In another aspect, there 1s provided use of an anti-Jagl antibody in the manufacture of a
medicament for preventing liver cancer in an individual at risk of having liver cancer.
Disclosed arefn-one-pspeet; methods-are-previded for preventing liver cancer in an individual at
risk of having liver cancer, comprising the step of administering to the individual an effective
amount of a Notch2 signaling inhibitor. In some embodiments, the individual has a liver
condition selected from the group consisting of hepatitis B or C, cirrhosis of the liver, non-
viral/non-alcoholic steatohepatitis, benign liver tumors, hemangiomas, hepatic adenomas, and
focal nodular hyperplasia. In some embodiments, the Notch2 signaling inhibitor is an anti-Jagl
antibody, e.g., an anti-Jagl antagonist antibody.

Disclosed arels-one-aspeet; methods-are-previded for inhibiting growth of a cell that
expresses secreted phosphoproteinl (SPP1), comprising contacting the cell with a Notch2
signaling inhibitor, thereby inhibiting growth of the cell. In one aspect, there is provided an in
vitro method of inhibiting proliferation of a liver cancer cell that expresses secreted
phosphoproteinl (SPP1). the method comprising contacting the cell with a Notch? signaling
inhibitor, thereby inhibiting growth of the cell. In another aspect, there is provided use of a
Noich? signaling inhibitor in the manufacture of a medicament for inhibiting proliferation of a
liver cancer cell, wherein the liver cancer cell is one that expresses a secreted phosphoproteinl
(SPP1). In one embodiment, SPP1 protein comprises the amino acid sequence shown in FIG.
11. In one embodiment, contacting the cell with the Notch2 signaling inhibitor reduces SPP1
expression in the cell. For example, contacting the cell with the Notch2 signaling inhibitor
reduces SPP1 expression in the cell by at least about 50%, 60%, 70%, 80%, 90%, or 100%.
The expression of SPP1 mRNA or protein can be determined by any method in the art. In
some embodiments, the Notch2 signaling inhibitor is
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an anti-Notch2 antibody, e.g., an anti-Notch2 negative regulatory region (NRR) antibody, such
as any anti-Notch2 NRR antibody disclosed herein. In some embodiments, the antibody is an
anti-Jag] antibody, such as any anti-Jagl antibody disclosed herein. In some embodiments, the
cell is a liver cancer cell. In some embodiments, the liver cancer cell expresses EpCAM, AFP,
AFP and EpCAM, Notch2, Jagl, Notch2 and Jagl, nuclear Notch2 ICD, Ras, Prom1, Sppl,
FoxM1, PIkl1, cenbl, Aurkb, Wnt2, Axin2, or Glul, or any combination thereof. In some
embodiments, contacting the cell with the Notch2 signaling inhibitor results in a decrease in
the expression in the cell of at least one of EpCAM, AFP, Notch2, Notch2 ICD, Jagl, Prom1,
Sppl, FoxM1, PIk1, ccnbl and Aurkb. In some embodiments, administering the Notch2
signaling inhibitor results in an increase in the expression in the cell of at least one of Wnt2,
Axin2 and Glul. In some embodiments, expression is determined by RNAseq, microarray
analysis, immunohistochemistry, enzyme-linked immunosorbent assay, and Western blotting.
H-one-aspeet;Disclosed are methods-are-provided for inhibiting proliferation of a cell

that expresses secreted phosphoproteinl (SPP1), comprising contacting the cell with a Notch2
signaling inhibitor, thereby inhibiting proliferation of the cell.

In another aspect, there is provided use of a Notch2 sienaling imhibitor in the

manufacture of a medicament for treating a liver cancer in a mammal. wherein the liver cancer

in the mammal comprises cells that express an Sppl gene encoding a peptide comprising an

amino acid sequence having at least 90% identity to the polypeptide shown in FIG. 11.

Disclosed areln-ene-aspeet; methods-are-provided for treating a mammal having a liver cancer
comprising cells that express a Sppl gene encoding a peptide comprising an amino acid |
sequence having at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 100%
identity to the polypeptide shown in FIG. 11, comprising administering to the mammal an
effective amount of a Notch?2 signaling inhibitor, thereby effectively treating the mammal. In
some embodiments, the cells express a SPP1 protein comprising an amino acid sequence
having at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 100% identity
to the polypeptide shown in FIG. 11.

In some embodiments, the liver cancer is hepatocellular carcinoma, hepatoma,
cholangiocarcinoma, hepatoblastoma, hepatic carcinoma, hepatic angiosarcoma, or metastatic
liver cancer. In some embodiments, the liver cancer is a refractory cancer. Any of the
antibodies herein may be a full-length IgG1 or IgG2a antibody. In some embodiments, the
antibody causes cancer cell death, e.g., liver cell death. Any of the herein may be conjugated to
a growth inhibitory agent, e.g., a cytotoxic agent. Examples of cytotoxic agent include, but are
not limited to, toxins, antibiotics, radioactive isotopes and nucleolytic enzymes. Any of the
antibodies herein may be produced by known methods in the art, e.g., in bacteria or in CHO

cells.
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In some embodiments, the method further comprises administering at least one
additional therapeutic agent. Examples of additional therapeutic agents include, but are not
limited to chemotherapeutic agent and an antibody.

In some embodiments, the liver cancer comprises cells that express EpCAM, AFP, AFP
and EpCAM, Notch2, Jagl, Notch2 and Jagl, nuclear Notch2 ICD, Ras, Prom1, Sppl, FoxMI1,
Plk1, cenbl, Aurkb, Wnt2, Axin2, or Glul, or any combination thereof. In some embodiments,
administering the Notch?2 signaling inhibitor results in a decrease in the expression in the liver
cancer of at least one of EpCAM, AFP, Notch2, Notch2 ICD, Jagl, Prom1, Sppl, FoxM1,
PIk1, ccnbl and Aurkb. In some embodiments, administering the Notch2 signaling inhibitor
results in an increase in the expression in the liver cancer of at least one of Wnt2, Axin?2 and
Glul. In some embodiments, expression is determined by RNAseq, microarray analysis,
immunohistochemistry, enzyme-linked immunosorbent assay, and Western blotting.

In another aspect, there is provided use of an anti-Jagl antagonist antibody in the

manufacture of a medicament for treating a liver cell proliferative disorder in an individual,

wherein the liver cell proliferative disorder is associated with increased expression or activity

of a protein having at least 90% amino acid sequence identity to the polvpeptide shown in FIG.

8C. Digclosed areln-onec-aspeet; methods-are-provided for treating a liver cell proliferative

disorder associated with increased expression or activity of a protein having at least 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 100% amino acid sequence identity to the
polypeptide shown in FIG. 8C, comprising administering to an individual in need of such
treatment an effective amount of an anti-Jagl antagonist antibody, thereby effectively treating
the liver cell proliferative disorder. In some embodiments, the cell proliferative disorder is a
cancer, such as liver cancer. In some embodiments the individual has a liver condition selected
from the group consisting of hepatitis B or C, cirrhosis of the liver, benign liver tumors,
hemangiomas, hepatic adenomas, and focal nodular hyperplasia.

In certain embodiments, the anti-Jagl antibody is any of the anti-Jagl antibodies
described herein. In certain embodiments, the anti-Jagl antibody is a human, humanized, or
chimeﬁc‘vantibody. In certain embodiments, any of the antibodies of the above embodiments is
an antibody fragment.

Disclosed arels-ene-aspect; methods-are-previded for treating a liver cell proliferative
disorder associated with increased expression or activity of a protein having at least 90% amino
acid sequence identity to the polypeptide shown in FIG. 11, comprising administering to an
individual in need of such treatment an effective amount of an anti-Jagl antagonist antibody,
thereby effectively treating the liver cell proliferative disorder. In some embodiments, the cell
proliferative disorder is a cancer, such as liver cancer. In some embodiments the individual has
a liver condition selected from the group consisting of hepatitis B or C, cirrhosis of the liver,
benign liver tumors, hemangiomas, hepatic adenomas, and focal nodular hyperplasia.
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In another aspect, there is provided use of a Notch2 signaling inhibitor in the

manufacture of a medicament for reducing serum SPP1 protein levels in an individual having

set; methods-are-provided for reducing serum SPP1

liver cancer. Disclosed arel-one-ns

protein levels in an individual, the method comprising administering to the individual an
effective amount of a Notch2 signaling inhibitor thereby reducing serum SPP1 levels in the
individual. In one embodiment, the individual has a liver cancer. In one embodiment, the
serum SPP1 protein levels prior to administering the Notch2 signaling inhibitor to the
individual are at least about 80 ng/ml. In certain embodiments, the serum SPP1 protein levels
prior to administering the Notch2 signaling inhibitor to the individual are between about 80
ng/ml and about 500 ng/ml, between about 86 ng/ml and about 250 ng/ml, between about 120
ng/ml and about 170 ng/ml, or about 165 ng/ml. In some embodiments, administering the
Notch2 signaling inhibitor to the individual results in serum SPP1 protein levels of less than 80
ng/ml. In specific embodiments, serum SPP1 protein levels prior to administering the Notch2
signaling inhibitor are 24 hours prior to administering the Notch?2 signaling inhibitor. Serum
SPP1 protein levels prior to or following administration of the Notch2 signaling inhibitor may
be determined by any appropriate method, such as enzyme-linked immunosorbent assay. In
specific embodiments, serum SPP1 protein levels are reduced about one, two, three, six or 12
month after administering the Notch2 signaling inhibitor. In some embodiments, the livéer -
cancer is hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma, hepatic
carcinoma, hepatic angiosarcoma or metastatic liver cancer. In some embodiments, the Notch2
signaling inhibitor is an siRNA, small-molecule inhibitor or antibody. In some embodiments,
the antibody is an antagonist antibody.

In certain embodiments, any of the antibodies of the above embodiments is a
monoclonal antibody. In certain embodiments, any of the antibodies of the above
embodiments is a human, humanized, or chimeric antibody. In certain embodiments, any of
the antibodies of the above embodiments is an antibody fragment.

In some embodiments, the method further comprises administering at least one
additional therapeutic agent. Examples of additional therapeutic agents include, but are not
limited to chemotherapeutic agent and an antibody. In some embodiments, Sorafenib is an
additional therapeutic agent.

In some embodiments, the liver cancer comprises cells that express EpCAM, AFP, AFP

and EpCAM, Notch2, Jagl, Notch2 and Jagl, nuclear Notch2 ICD, Ras, Prom1, Sppl, FoxM1,
Plk1, cenbl, Aurkb, Wnt2, Axin2, or Glul, or any combination thereof. In some embodiments,
Ras is a mutant Ras. In some embodiments, administering the Notch2 signaling inhibitor
results in a decrease in the expression in the liver cancer of at least one of EpCAM, AFP,

Notch2, Notch2 ICD, Jagl, Prom1, Sppl, FoxM1, Plk1, ccnbl and Aurkb. In some
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embodiments, administering the Notch2 signaling inhibitor results in an increase in the
expression in the liver cancer of at least one of Wnt2, Axin2 and Glul. In some embodiments,
expression is determined by RNAseq, microarray analysis, immunohistochemistry, enzyme-
linked immunosorbent assay, and Western blotting.

In another aspect, there is provided use of an antibody that binds to Noich2 or

Jagl in the manufacture of a medicament for treating a liver cancer in a mammal,

wherein the medicament is to be contacted with a tumor that is at least in part dependent

upon a growth potentiating effect of Notch2 signaling. Disclosed areln-ene-aspect;

methods-are-provided for treating a liver tumor in a mammal, wherein the growth of the
liver tumor is at least in part dependent upon a growth potentiating effect of Notch2
signaling, comprising contacting the tumor with an antibody that binds to Notch2 or
Jagl. In one embodiment, binding of the antibody to the tumor antagonizes the growth-
potentiating activity of Notch2. In some embodiments, the mammal is a human.

Disclosed arels-one-aspest; methods-are-previded for treating of liver cancer
comprising administering to an individual who has elevated serum SPP1 protein levels an
effective amount of a Notch2 signaling inhibitor. In one embodiment, the serum SPP1 protein
levels of the individual are at least about 80 ng/ml. In certain embodiments, the serum SPP1
protein levels prior to administering the Notch2 signaling inhibitor to the individual are

- between about 80 ng/ml and about 500 ng/ml, between about 86 ng/ml and about 250 ng/ml,

between about 120 ng/ml and about 170 ng/ml, or about 165 ng/ml. In some embodiments,
administering the Notch2 signaling inhibitor to the individual results in serum SPP1 protein
levels of less than 80 ng/ml. In specific embodiments, serum SPP1 protein levels prior to
administering the Notch2 signaling inhibitor are 24 hours prior to administering the Notch2
signaling inhibitor. Serum SPP1 protein levels prior to or following administration of the
Notch2 signaling inhibitor may be determined by any appropriate method, such as enzyme-
linked immunosorbent assay. In specific embodiments, serum SPP1 protein levels are reduced
in the individual about one, two, three, six or 12 month after administering the Notch2
signaling inhibitor. In some embodiments, the liver cancer is hepatocellular carcinoma,
hepatoma, cholangiocarcinoma, hepatoblastoma, hepatic carcinoma, hepatic angiosarcoma or
metastatic liver cancer. In some embodiments, the Notch2 signaling inhibitor is an siRNA,
small-molecule inhibitor or antibody. In some embodiments, the antibody is an antagonist
antibody, such as an anti-Notch2 antagonist antibody or an anti-Jag1 antagonist antibody. -
In another aspect, there is provided use of a Notch?2 signaling inhibitor in the

manufacture of a medicament for treating an individual having a liver cancer. wherein a

decrease i Notch? signaling determined following freatment. compared to Notch? signaling

prior to treatment. is indicative of reduction of liver cancer in the individual. Disclosed arels

sts; methods-are-provided for treating anindividual having a liver cancer, comprising

the steps of administering to the individual a Notch2 signaling inhibitor; and determining
Notch?2 signaling, wherein a decrease in Notch2 signaling following treatment, compared to
Notch?2 signaling prior to treatment, is indicative of reduction of liver cancer in the individual.
In some embodiments, Notch2 signaling is determined by measuring Notch2 ICD nuclear

localization, e.g., by immunohistochemical analysis of a liver cancer sample from
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the individual. In some embodiments, Notch2 signaling is determined by measuring
expression of a gene selected from the group consisting of Notch2, Jagl, Hes and Heyl.
Expression can be determined by any method, e.g., RT-PCR, microarray, and RNAseq
analysis. In some embodiments, the liver cancer is hepatocellular carcinoma, hepatoma,
cholangiocarcinoma, hepatoblastoma, hepatic carcinoma, hepatic angiosarcoma, and metastatic
liver cancer. In some embodiments, the Notch2 signaling inhibitor is an siRNA, small-
molecule inhibitor or antibody. In some embodiments, the antibody is an antagonist antibody,
such as an anti-Notch2 antagonist antibody or an anti-Jagl antagonist antibody.

In another aspect. there is provided use of an antibodv to Notch2 or Jagl in the

manufacture of a medicament for inhibiting cellular proliferation in mammalian liver cancer

cells. In another aspect, there is provided a method of inhibiting cellular proliferation

comprising treating mammalian Liver cancer cells with an antibody to Notch? or Jagl, wherein

the cell is in a culture medium. Disclosed arele-some-aspeets; methods for inhibiting cellular

proliferation comprising treating mammalian liver cancer cells with an antibody to Notch2 or
Jagl, whereby proliferation of the liver cancer cell is inhibited. In ceftain embodiments, the
cell is in a patient. In certain embodiments, the cell is in a culture medium. In certain
embodiments, the cell is a liver cancer cell. In certain embodiments, the antibody is an anti-
Notch2\or anti-Jag] antagonist antibody is as described herein. In certain embodiments, the
antibody is a human, humanized, or chimeric antibody. In certain embodiments, any of the
antibodies of the above embodiments is an antibody fragment.

In any of the methods herein, Notch2 signaling inhibitors may be the following
inhibitors. In some embodiments, the Notch2 signaling inhibitor is a sSiRNA, small-molecule
inhibitor or antibody. In some embodiments, the antibody is an antagonist antibody. In some
embodiments, the antibody is an anti-Notch2 antibody, e.g., an anti-Notch2 negative regulatory
region (NRR) antibody. In some embodiments, the antibody does not significantly bind to a
Notch family member other than Notch2. In some embodiments, the antibody binds to mouse
Notch2 NRR and human Notch2 NRR, e.g., with a Kd of < 10 nM. In some embodiments, the
antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:3;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:4;

(d) an HVR-L1 comprising an amino acid sequence that conforms to the consensus

sequence of SEQ ID NO:9;

(e) an HVR-L2 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:14; and

(f) an HVR-L3 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:19.
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comprising, in order, the amino acid sequence of huMAb4D5-8 heavy chain variable domain
framework HC-FR1, HC-FR2, HC-FR3, and HC-FR4 of FIG. 18.

In a further embodiment, any antibody of the embodiments herein further comprises a
light chain variable domain framework LC-FR1, LC-FR2, LC-FR3, and LC-FR4 comprising,
in order, the amino acid sequence of huMAb4D5-8 light chain variable domain framework LC-
FR1, LC-FR2, LC-FR3, and LC-FR4 of FIG. 19.

In a further embodiment, any antibody of the embodiments herein further comprises a
heavy chain variable domain framework HC-FR1, HC-FR2, HC-FR3, and HC-FR4 ‘
comprising, in order, the amino acid sequence of huMAb4D5-8 heavy chain variable domain
framework HC-FR1, HC-FR2, HC-FR3, and HC-FR4 of FIG. 19.

In certain embodiments, the antibody is an isolated antibody that binds to Jag1,

comprising (a)-a VH sequence having at least 95% sequence identity to the amino acid
sequence of SEQ ID NO:94; (b) a VL sequence having at least 95% sequence identity to the
amino acid sequence of SEQ ID NO:97; or (¢) a VH sequence as in (a) and a VL sequence as in
(b). In some embodiments, the antibody comprises a VH sequence of SEQ ID NO:94. In some
embodiments, the antibody comprises a VL sequence of SEQ ID NO:97. In some
embodiments, the antibody comprises a VH sequence of SEQ ID NO:94 and a VL sequence of
SEQ ID NO:97. In some embodiments, the antibody comprises (a) a VH sequence having at
least 95% sequence identity to the amino acid sequence of SEQ ID NO:95; (b) a VL sequence
having at least 95% sequence identity to the amino acid sequence of SEQ ID NO:98; or (¢) a
VH sequence as in (a) and a VL sequence as in (b). In some embodiments, the antibody
comprises a VH sequence of SEQ ID NO:95. In some embodiments, the antibody comprises a
VL sequence of SEQ ID NO:98. In some embodiments, the antibody comprises a VH
sequence of SEQ ID NO:95 and a VL sequence of SEQ ID NO:98.

In certain embodiments, the antibody is an isolated antibody that binds to Jagl,
comprising (a) a VH sequence having at least 95% sequence identity to the amino acid
sequence of SEQ ID NO:93; (b) a VL sequence having at least 95% sequence identity to the
amino acid sequence of SEQ ID NO:96; or (c) a VH sequence as in (a) and a VL sequence as in
(b). In some embodiments, the antibody comprises a VH sequence of SEQ ID NO:93. In some
embodiments, the antibody comprises a VL sequence of SEQ ID NO:96. In some
embodiments, the antibody comprises a VH sequence of SEQ ID NO:93 and a VL sequence of
SEQ ID NO:96.

In one aspect, there is provided an article of manufacture-is-provided comprising (a) a

container; (b) a composition of matter contained within the container comprising an anti-
Notch?2 antibody or an
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anti-Jagged! antibody and a carrier for the treatment of liver cancer; and (c) a label affixed to

- the container, or a package insert included with the container, referring to the use of the

composition of matter for the therapeutic treatment of or the diagnostic detection of a liver

cancer._In another aspect, there is provided use of an article of manufacture as described herein

in the preparation of a medicament for treatment of a liver cancer. In another aspect, there is

provided use of an article of manufacture as described herein in the preparation of a

medicament for treatment of a liver cell proliferative disorder.

In one aspect, an anti-Notch2 antibody for use in the treatment of a liver cancer is
provided. In certain embodiments, the liver cancer is hepatocellular carcinoma. In certain
embodiments, the antibody is an anti-Notch2 NRR antagonist antibody. In one aspect, an anti-
Jagl antibody for use in the treatment of a liver cancer is provided. In certain embodiments,
the liver cancer is hepatocellular carcinoma. In certain embodiments, the antibody is an anti-
Jagl antagonist antibody.

“In one aspect, there is provided vse of an anti-Notch2 antibody in the preparation of a

medicament fer-the-therapentic-treatment-oftreating a liver cancer-is-provided. In one aspect,

there is provided use of an anti-Jagged! antibody in the preparation of a medicament for-the

herapeutic-trentment-of treating a liver cancer-is-proviced.

I-ene-aspectDisclosed 1s; use of an article of manufacture described herein in the
preparation of a medicament for the therapeutic treatment of a liver cancer-is-provided.
Disclosed isk-ene-nspeet; use of an article of manufacture as described herein in the

preparation of a medicament for treatment or prevention of a liver cell proliferative disorder-s

BRIEF DESCRIPTION OF THE FIGURES

FIGs. 1A-F illustrate characterization of liver cancer marker expression in the AKT/Ras
HTYV liver cancer model. FIGs. 1A-C depict immunohistochemical staining of tumors that are
AFP'EpCAM'(FIG. 1A), AFP EpCAM (FIG. 1B) and AFP"EpCAM’(FIG. 1C). FIG. 1D
depicts the prevalence of marker expression, expressed in percentage of total cells. FIG. 1F
depicts immunohistochemical staining of activation of Notch2 signaling indicated by
localization of the Notch2 protein in the nucleus. FIG. 1E depicts the percent cells with
nuclear Notch2 staining.

FIGs. 2A-D illustrate reduced tumor burden in Ras/AKT HTV mice treated with anti-
Notch?2 or anti-Jagl antagonist antibodies. FIG. 2A depicts isolated livers from HTV mice
treated with an isotype control antibody (upper left), an anti-Notch2 antibody (upper right) or
an anti-Jagl antibody (lower left) beginning on the day of the HTV. FIG. 2B depicts Ras/AKT
HTV mice liver weight following antibody treatment administered at the time of HTV
injection, expressed in percent body weight. FIG. 2C depicts Ras/AKT HTV mice liver weight

11



10

- 15

20

25

30

WHAT IS CLAIMED IS:

1. Ej}?@ ofh-m Etraating o liver.o rerdn-anndinackaal g sed-therecot - the methe

TR CEUIRE TR EUELE x 3 LY Ew) L2 Es R

i £l e n ok el tho i dual s ot nt-of a Notch2
3..;\1 }:\Xg 4“)‘\1 &;l«ap (‘ir «‘.’Y‘ BE }L;t “ }Pl&’ + 3R kS ALY "3&-! “,- £ LY \?’ & “. &r"u:-‘/;, N E a O C

RN
pepeny

signaling inhibitor in the manufacture of & medicament for treating liver cancer.

2. The usemethed of claim 1, wherein the liver cancer is selected from the group

consiéting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma,
hepatic carcinoma, hepatic angiosarcoma, and metastatic liver cancer.

3. The usemsethod of claim 1, wherein the Notch2 signaling inhibitor is selected from the
group consisting of antibody, siRNA and small-molecule inhibitor.

The usemethod of claim 3, wherein the antibody is a monoclonal antibody.

The usemethed of claim 3, wherein the antibody is an antagonist antibody.

The usemethod of claim 3, wherein the antibody is an anti-Notch2 antibody.

The usemethed of claim 6, wherein the antibody is an anti-Notch2 NRR antibody.

S A

The usemethod of claim 6, wherein the antibody does not significantly bind to a Notch
family member other than Notch?2.
9. The usemethod of claim 6, wherein the antibody binds to mouse Notch2 NRR and
human Notch2 NRR.
10.  The usemethod of claim 6, wherein the antibody binds to a Notch2 NRR with a Kd of <
10 nM.
11.  The usemethod of claim 6, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:3;

(¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:4;

(d) an HVR-L1 comprising an amino acid sequence that conforms to the consensus

sequence of SEQ ID NO:9;
(e) an HVR-L2 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:14; and

(f) an HVR-L3 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:19.
12.  The usemethod of claim 3, wherein the antibody is an anti-Jag] antibody.
13. The usesmethod of claim 12, wherein the antibody comprises at least one, two, three,
four, five, or six HVRs selected from:
(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;
(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;
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14.

15.

16.

17.

(c) HVR-H3 comprising an amino acid sequenée of SEQ ID NO:87;

(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.

The usemethod of claim 12, wherein the antibody comprises:

(a) an HVR-HI1 comprising the amino acid sequence of SEQ ID NO:81;

~ (b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.

The usemethod of claim 12, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising thé amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.

The usemethod of claim 12, wherein the antibody comprises:

(a) an HVR-HI1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.

The usemethod of any of claims 13-16, wherein the antibody further comprises light

chain variable domain framework LC-FR1, LC-FR2, LC-FR3, and LC-FR4 comprising, in

order, the amino acid sequence of huMAb4DS5-8 light chain variable domain framework LC-

FR1, LC-FR2, LC-FR3, and LC-FR4 of FIG. 18.

18.

The usemethod of any of claims 13-16, wherein the antibody further comprises heavy

chain variable domain framework HC-FR1, HC-FR2, HC-FR3, and HC-FR4 comprising, in

order, the amino acid sequence of huMAb4D5-8 heavy chain variable domain framework HC-

FR1, HC-FR2, HC-FR3, and HC-FR4 of FIG. 18.
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19. The usesethod of any of claims 13-16, wherein the antibody further comprises light
chain variable domain framework LC-FR1, LC-FR2, LC-FR3, and LC-FR4 comprising, in
order, the amino acid sequence of huMADb4D5-8 light chain variable domain framework LC-
FR1, LC-FR2, LC-FR3, and LC-FR4 of FIG. 19. ‘ ’
20.  The usesmetheod of any of claims 13-16, wherein the antibody further comprises heavy
chain variable domain framework HC-FR1, HC-FR2, HC-FR3, and HC-FR4 comprising, in
order, the amino acid sequence of huMAb4D5-8 heavy chain variable domain framework HC-
FR1, HC—FRZ, HC-FR3, and HC-FR4 of FIG. 19. |
21.  The usemethod of claim 3, wherein the antibody is an isolated antibody that binds to
Jagl, comprising

(a) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO:93;

(b) a VL sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO:96; or

(c) a VH sequence as in (a) and a VL sequence as in (b).
22.  The usemethed of claim 21, wherein the antibody comprises a VH sequence of SEQ ID
NO:93.
23.  The usemethod of claim 21, wherein the antibody comprises a VL sequence of SEQ ID
NO:96.
24.  The usemethod of claim 21, wherein the antibody comprises a VH sequence of SEQ ID
NO:93 and a VL sequence of SEQ ID NO:96.
25. The usemethod of claim 3, wherein the antibody is an isolated antibody that binds to
Jagl, comprising:

(a) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO:94;

(b) a VL sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO:97; or

(c) a VH sequence as in (a) and a VL sequence as in (b).

26.  The method of claim 25, wherein the antibody comprises a VH sequence of SEQ ID
NO:94.
27.  The usemethod of claim 25, wherein the antibody comprises a VL sequence of SEQ ID
NO:97.
28. The usermethod of claim 25, wherein the antibody comprises a VH sequence of SEQ ID

NO:94 and a VL sequence of SEQ ID NO:97.
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29. The usemethod of claim 3, wherein the antibody is an isolated antibody that binds to
Jagl, comprising:

(a) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO:95;

(b) a VL sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO:98; or :

(c) a VH sequence as in (a) and a VL sequence as in (b)

30.  The usemethod of claim 29, wherein the antibody comprises a VH sequence of SEQ ID
NO:95.

31.  The usemethod of claim 29, wherein the antibody comprises a VL sequence of SEQ ID
NO:98.

32.  The usemethed of claim 29, wherein the antibody comprises a VH sequence of SEQ ID
NO:95 and a VL sequence of SEQ ID NO:98.

33.  The usemethod of any one of claims 1-32, wherein the antibody is a full-length 1gG1 or
IgG2a antibody.

34.  The uscmethod of any one of claims 1-32, wherein the antibody is an antibody
fragment.

35.  The usemethed of any one of claims 1-32, wherein the antibody is a human, humanized
or chimeric antibody.

36.  The usemethed of any one of claims 1-32, wherein the antibody is conjugated to a
growth inhibitory agent.

37.  The usemethed of claim 36, wherein the antibody is conjugated to a cytotoxic agent.
38.  The usemethod of claim 37, wherein the cytotoxic agent is selected from the group
consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.

39.  The usemethod of any one of claims 1-32, wherein the antibody is produced in bacteria.

40.  The usemrethod of any one of claims 1-32, wherein the antibody is produced in CHO
cells.

41.  The usemethod of any one of claims 1-32, wherein the antibody causes cancer cell
death.-

42.  The usemethod of any one of claims 1-32, furthe
medicament is to be administered with at least one addltlonal therapeutlc agent.
43.  The usemethod of claim 42, wherein the additional therapeutic agent is a

chemotherapeutic agent.
44, The usemethed of claim 42, wherein the additional therapeutic agent is an antibody.

45. The usemethod of any one of claims 1-32, wherein the liver cancer comprises cells that
express at least one of EpCAM, AFP, Notch2, Jagl, Sox9, CK19, Ras, Prom1, Sppl, FoxM1,
Plk1, cenbl, Aurkb, Wnt2, Axin2, or Glul.
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46. The usemethod of claim 45, wherein the liver cancer comprises cells having nuclear

Notch2.

47.  The usersethod of claim 45, wherein the liver cancer comprises cells having activated
Ras.
48. The userethed of claim 45, wherein the liver cancer comprises cells that express

EpCAM and wherein administering the Notch2 signaling inhibitor results in a decrease in
EpCAM expression in the cells. |

49.  The usemethod of claim 45, wherein the liver cancer comprises cells that express AFP
and wherein administering the Notch2 signaling inhibitor results in a decrease in AFP
expression in the cells.

50. The usessethed of claim 45, wherein administering the Notch2 signaling inhibitor
results in a decrease in expression, compared to expression prior to administering the inhibitor,
in the liver cancer of at least one of Prom1, Spp1, FoxM1, Plk1, cenbl and Aurkb.

51. The gﬁgme%m of claim 45, wherein administering the Notch2 signaling inhibitor

results in an increase in expression in the liver cancer of at least one of Wnt2, Axin2 and Glul.
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of an anti-Jagl antibody in the manufacture of @ medicament for preventing liver cancer in an

individual at risk of having lver cancer.

53.  The usemethod of claim 52, wherein the antibody is a monoclonal antibody.

54.  The ysemethod of claim 52, wherein the antibody is an antagonist antibody.

55. The usemethod of claim 52, wherein the antibody is an antibody fragment.

56. The usemethed of claim 52, wherein the antibody is a human, humanized or chimeric
antibody.

57.  The usemethod of claim 52, wherein the antibody is conjugated to a growth inhibitory
agent.

58.  The usemethed of claim 52, wherein the antibody is conjugated to a cytotoxic agent.
59.  The usemethod of claim 52, wherein the cytotoxic agent is selected from the group
consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.

60.  The uscmethod of claim 52, wherein the antibody is produced in bacteria.
61.  The usemethod of claim 52, wherein the antibody is produced in CHO cells.
62.  The usemethod of claim 52, wherein the antibody comprises at least one, two, three,
four, five, or six HVRs selected from:
(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;
(c) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;
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63.

64.

65.

66.

(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:SS;

(e) HVR-L2 coinprising the amino acid sequence of SEQ ID NO:89; and

(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.

The usemethod of claim 62, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-LI comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.

The usemethod of claim 62, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88§;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.

The usemetheod of claim 62, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:8S;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.

The usemethod of any one of claims 52-65, %@%@mp&s&ﬁg-aémfm%efmgm

the medicament is to be administered with at least one additional therapeutic agent.

67.
68.

The usemethod of claim 66, wherein the additional therapeutic agent is an antibody.
The userethod of claim 67, wherein the additional therapeutic agent is an anti-Notch2

antagonist antibody.

69.

The usemethod of claim 52, wherein the individual has a liver condition selected from

the group consisting of hepatitis B or C, cirrhosis of the liver, benign liver tumors,

hemangiomas, hepatic adenomas, and focal nodular hyperplasia.
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70.  An in vitro method of inhibiting proliferation of a liver cancer cell that expresses
secreted phosphoproteinl (SPP1), the method comprising contacting the cell with a Notch2
signaling inhibitor, thereby inhibiting growth of the cell.

71, Use of a Notch? sienaling inhibitor in the manufacture of a medicament for inhibiting

roliferation of a liver cancer cell, wherein the liver cancer cell is one that expresses a secreted

phosphooroteinl (8PP1).

72+.  The method or use of claim 70-71, wherein administering the antibody reduces SPP1

expression in the liver cancer cell.
732.  The method or use of claim 72+, wherein administering the antibody reduces SPP1
expression in the liver cancer cell by at least about 50%, 60%, 70%, 80%, 90%, 95% or 100%.

743.  The method or use of claim 70-71, wherein expression was determine using polymerase

chain reaction analysis.

754." The method or use of claim 70-71, wherein the SPP1 protein comprises the amino acid
sequence shown in FIG. 11.

765.  The method or use of claim 70-71, wherein the Notch2 signaling inhibitor is an
antibody that binds to a protein selected from the group consisting of Notch2 and Jagl

776. The method or use of claim 765, wherein the antibody is an anti-Notch2 antibody.

78+#. The method or use of claim 776, wherein the antibody is an anti—Noj;chZ NRR antibody.
79¢.  The method or use of claim 787, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;
(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:3;
(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:4;
(d) an HVR-L1 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:9;
(e) an HVR-L2 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:14; and
(f) an HVR-L3 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:19.
8079, The method or use of claim 765, wherein the antlbody is an anti-Jagl antibody.

816. The method or use of claim 8079, wherein the antibody comprises at least one, two,
three, four, five, or six HVRs selected from:

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81; .

(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;

(c) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;

(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.
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82+.  The method or use of claim 816, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 cofnprising the amino acid sequence of SEQ ID NO:90.
832. The method or use of claim 819, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.
843. The method or use of claim 818, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;
(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;
(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;
(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;
(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
854. The method or use of any one of claims 70-843, wherein the antibody is a monoclonal

antibody.

865. The method or use of any one of claims 70-843, wherein the antibody is an antagonist
antibody.

876. The method or use of any one of claims 70-843, wherein the antibody is an antibody

fragment.
887. The method or use of any one of claims 70-843, wherein the antibody is a human,
humanized or chimeric antibody.

89%. The method or use of any one of claims 70-843, wherein the antibody is conjugated to a
growth inhibitory agent.

890. The method or use of claim 889, wherein the antibody is conjugated to a cytotoxic
agent.

9169. The method or use of any one of claims 70-843, wherein the antibody is produced in
bacteria.

92+. The method or use of any one of claims 70-843, wherein the antibody is produced in
CHO cells.

932.  The method or use of any one of claims 70-843, wherein the antibody induces cell

death.
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943.  The method or use of any one of claims 70-843, wherein the liver cancer cell expresses
EpCAM.

954.  The method or use of any one of claims 70-843, wherein the liver cancer cell expresses
AFP.

965. The method or use of any one of claims 70-843, wherein the liver cancer cell expresses
AFP and EpCAM.

976. The method or use of any one of claims 70-843, wherein the liver cancer cell expresses
Notch2.

987.  The method or use of any one of claims 70-843, wherein the liver cancer cell expresses
cell expresses Jagl.

998. The method or use of any one of claims 70-843, wherein the liver cancer cell expresses
Notch? and Jagl. ‘

10099. The method or use of any one of claims 70-843, wherein the liver cancer cell comprises
nuclear Notch2.

1018. The method or use of any one of claims 70-843, wherein the liver cancer cell comprises
activated Ras.

102+. The method or use of any one of claims 70-843, wherein contacting the cell with the
antibody results in a decrease in expression by the cell of at least one of EpCAM, AFP, Proml,
Sppl, FoxM1, Plk1, cenbl and Aurkb.

1032. The method or use of any one of claims 70-843, wherein contacting the cell with the
antibody results in an increase in expression by the cell of at least one of Wnt2, Axin2 and
Glul.

1043. The method-use of any one of claims 718-843, wherein the cell is in an individual.

1054, Use of a Noteh?2 signaling inhibitor in the manufacture of a medicament for treatingA:

method-of therapentically-treatinga-mammal-having a liver cancer in a mammal, wherein the

fe

liver cancer in the mammal comprisesiag cells that express an Sppl gene encoding a peptide

comprising an amino acid sequence having at least 90% identity to the polypeptide shown in

FIG. 11;-the method-comprising-adminisiering to-the mammal-a therapeuticall

h
¢
<
W

ey Mtoh!

PETSC ot e crormalinae by R o % cenmd
sy ¢ LS RSV ¢ T [SAVN RIS E Y ARFECORSRERANARTF k % 4 vy L

g
g
s
Ju
e

1065. The usemethod of claim 1054, wherein the liver cancer is selected from the group
consisting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma,
hepatic carcinoma, hepatic angiosarcoma, and metastatic liver cancer.

1076. The usemethod of claim 1054, wherein the mammal is a human.

108%. The usemethod of claim 1054, wherein the Notch2 signaling inhibitor is selected from
the group consisting of antibody, siRNA and small-molecule inhibitor.

1098. The usemethod of claim 1087, wherein the antibody is an anti-Notch2 antibody.

1109. The userethod of claim 109, wherein the antibody is an anti-Notch2 NRR antibody.
1118. The usemethod of claim 1109, wherein the antibody comprises:
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(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:3;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:4;

(d) an HVR-L1 comprising an amino acid sequence that conforms to the consensus

sequence of SEQ ID NO:9;
(e) an HVR-L2 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:14; and

(f) an HVR-L3 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:19.
112+. The usemethod of claim 1087, wherein the antibody is an anti-Jagl antibody.
1132. The usemethod of claim 1121, whérein the antibody comprises at least one, two, three,
four, five, or six HVRSs selected from:

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;

(c) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;

(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.
1143. The usemethod of claim 1132, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
1154. The usemetheod of claim 1132, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.
1165. The usemethod of claim 1132, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;
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(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88§;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
1176. The usemethod of any one of claims 1054-116, wherein the antibody is a monoclonal
antibody.
1187. The usemethad of any one of claims 1054-116, wherein the antibody is an antagonist
antibody.
1198. The usemethod of any one of claims 1054-116, wherein the antibody is an antibody
fragment.
12049, The usemethod of any one of claims 1054-116, wherein the antibody is a human,
humanized or chimeric antibody.
1216. The usemethod of any one of claims 1054-116, wherein the antibody is conjugated to a
growth inhibitory agent.
122+. The usemethed of any one of claims 1054-116, wherein the antibody is conjugated to a
cytotoxic agent.
1232, The usemethod of claim 1224, wherein the cytotoxic agent is selected from the group
consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.
1243. The usemethod of any one of claims 1054-116, wherein the antibody is produced in
bacteria.
1254. The usemethod of any one of claims 1054-116, wherein the antibody is produced in
CHO cells.
1265. The usemethod of any one of claims 1054-116, wherein the antibody causes cancer cell
death.
1276. The usemethed of any one of claims 1054-116, £

medicament is to be administered with at least one additional therapeutic agent.

128%. The usemethod of claim 1276, wherein the additional therapeutic agent is a
chemotherapeutic agent.

1298. The usemethed of claim 1287, wherein the additional therapeutic agent is an antibody.
13029, The usemethed of any one of claims 1054-116, wherein the liver cancer comprises cells
that express EpCAM.

1318. The usemethod of any one of claims 1054-116, wherein the liver cancer comprises cells

that express AFP.
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1324, The usemethod of claim 1318, wherein the liver cancer comprises cells that express
EpCAM.

1332. The usemethed of any one of claims 1054-116, wherein the liver cancer comprises cells
that express Notch2. )

1343. The usemethod of any one of claims 1054-116, wherein the liver cancer comprises cells
that express Jagl.

1354. The usemethod of any one of claims 1054-116, wherein the liver cancer comprises cells
that express Notch2 and Jagl.

1365. The usemetheod of any one of claims 1054-116, wherein the liver cancer comprises cells
having nuclear Notch2.

1376. The usemethod of any one of claims 1054-116, wherein the liver cancer comprises cells
having activated Ras.

1387, The usemethod of any one of claims 1054-116, wherein administering the Notch2
signaling inhibitor results in a decrease in EpCAM expression in the liver cancer.

1398. The usemethed of any one of claims 1054-116, wherein administering the Notch?2
signaling inhibitor results in a decrease in AFP expression in the liver cancer.

14039, The usemethod of any one of claims 1054-116, wherein administering the Notch2
signaling inhibitor results in a decrease in expression in the liver cancer of at least one of
Prom1, Sppl, FoxM1, Plkl1, ccnbl and Aurkb.

1416. The usemethod of any one of claims 1054-116, wherein administering the Notch2
signaling inhibitor results in a decrease in SPP1 expression in the liver cancer.

142+, The usemethod of any one of claims 1054-116, wherein administering the Notch2
signaling inhibitor results in an increase in expression in the liver cancer of at least one of
Wnt2, Axin2 and Glul.

1432, The usemethod of claim 105-116, wherein expression is determined by a method
selected from the group consisting of RNAseq, microarray analysis, immunohistochemistry,
enzyme-linked immunosorbent assay, gene expression profiling, polymerase chain reaction,
SAGE, MassARRAY technique, fluorescent in situ hybridization and Western blotting.

1443, Use of an anti-Jagl antagonist antibody in the manufacture of a medicamentA-method

for treating a liver cell proliferative disorder_in an individual, wherein the liver cell

proliferative disorder is -associated with increased expression or activity of a protein having at
least 90% amino acid sequence identity to the polypeptide shown in FIG. 8Ci—the-method
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1453. The usemethod of Claim 1443, threin the cell proliferative disorder is cancer.
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1464. The ugsemethod of claim 1443, wherein the individual has a liver condition selected
from the group consisting of hepatitis B or C, cirrhosis of the liver, benign liver tumors,
hemangiomas, hepatic adenomas, and focal nodular hyperplasia. |
1475. The usemethod of claim 1443, wherein the antibody is an antibody fragment.
1486. The usemethed of claim 1443, wherein the antibody is a human, humanized or chimeric
antibody.
1497, The userethod of claim 1443, wherein the antibody is conjugated to a growth
inhibitory agent.
15048. The usemethod of claim 1443, wherein the antibody is conjugated to a cytotoxic agent.
15149. The usemethod of claim 15048, wherein the cytotoxic agent is selected from the group
consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.
1528. The usermethod of claim 1443, wherein the antibody comprises at least one, two, three,
four, five, or six HVRs selected from:

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;

(c) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;

(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.
153+. The usemethod of claim 1528, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
1542. The usermethod of claim 1528, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid séquence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.
1553. The usemethod of claim 1524, wherein the antibody comprises:
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(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;
(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;
(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;
(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;
(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.

1564. Use of a Notch? signaling inhibitor in the manufacture of a medicament forA-snethod-of

reducing serum SPP1 protein levels in an individual having liver cancer—the—methed
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1575, The usemethed of claim 1564, wherein the serum SPP1 protein levels prior to

administering the Notch2 signaling inhibitor to the individual are at least about 80 ng/ml.

1586. The usemethod of claim 1575, wherein the serum SPP1 protein levels prior to
administering the Notch2 signaling inhibitor to the individual are between about 80 ng/ml and
about 500 ng/ml.

159%. The usemethod of claim 1586, wherein the serum SPP1 protein levels prior to
administering the Notch2 signaling inhibitor to the individual are between about 86 ng/ml and
about 250 ng/ml. |
16058. The usemethod of claim 1597, wherein the serum SPP1 protein levels prior to
administering the Notch2 signaling inhibitor to the individual are between about 120 ng/ml and
about 170 ng/ml.

16159. The usemsthod of claim 1564, wherein administering the Notch?2 signaling inhibitor to
the individual results in serum SPP1 protein levels of less than 80 ng/ml.

1626. The usemethod of claim 1564, wherein serum SPP1 protein levels prior to
administering the Notch2 signaling inhibitor are 24 hours prior to administering the Notch2
signaling inhibitor.

163+. The usemethod of claim 1564, wherein serum SPP1 protein levels prior to
administering the Notch2 signaling inhibitor are determined by enzyme-linked immunosorbent
assay.

1642. The usemethod of claim 1564, wherein serum SPP1 protein levels are reduced about
one month after administering the Notch2 signaling inhibitor.

1653. The usemethod of claim 1564, wherein serum SPP1 protein levels are reduced about
two months after administering the Notch2 signaling inhibitor.

1664. The usemethod of claim 1564, wherein serum SPP1 protein levels are reduced about

three months after administering the Notch2 signaling inhibitor.
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1675. The usemetheod of claim 1564, wherein the liver cancer is selected from the group
consisting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma,
hepatic Caréinoma, hepatic angiosarcoma, and metastatic liver cancer.
1686. The usemethod of claim 1564, wherein the Notch?2 signaling inhibitor is selected from
the group consisting of antibody, siRNA and small-molecule inhibitor.
1697. The usemethod of claim 1686, wherein the antibody is an anti—Nthh2 antibody.
17068. The usesrethod of claim 1697, wherein the antibody is an anti-Notch2 NRR antibody.
17169. The usemethod of claim 1706, wherein the antibody binds to mouse Notch2 NRR and
human Notch2 NRR.
1726. The usesrethod of claim 1706%, wherein the antibody binds to a Notch2 NRR with a Kd
of <10 nM.
173+. The usemethod of claim 17068, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:3;

(¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:4;

(d) an HVR-L1 comprising an amino acid sequence that conforms to the consensus

sequence of SEQ ID NO:9;
(e) an HVR-L2 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:14; and

(f) an HVR-L3 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO: 19.
1742, The usemetheod of claim 1686, wherein the antibody is an anti-Jagl antibody.
1753. The usemsthod of claim 1742, wherein the antibody comprises at least one, two, three,
four, five, or six HVRs selected from:

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;

(¢) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;

(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.
1764. The usemethod of claim 1753, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;
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(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88; -

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
1775. The usemethod of claim 1753, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQID NO:SS;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.
1786. The usemethod of claim 1753, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
1797. The usesrethod of claim 1684, wherein the antibody is a monoclonal antibody.
18078. The userethod of claim 1686, wherein the antibody is an antagonist antibody.
18179. The usemethod of claim 1686, wherein the antibody is an antibody fragment.
1820. The usemethod of claim 1686, wherein the antibody is a human, humanized or chimeric
antibody.
183+. The usemethed of claim 1686, wherein the antibody is conjugated to a growth
inhibitory agent.
1842. The usemethed of claim 1686, wherein the antibody is conjugated to a cytotoxic agent.
1853. The usemethod of claim 1842, wherein the cytotoxic agent is selected from the group
consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.
1864. The userrethed of claim 1686, wherein the antibody is produced in bacteria.
1875. The usemethod of claim 1686, wherein the antibody is produced in CHO cells.

1886. Use of an antibody that binds to Notch2 or Jagl in the manufacture of a medicament

forA-method-of therapeutically treating a liver cancer in a mammal, wherein the medicament is

to be contacted with in-a-mammak-the-method-comprising-contacting-a tumor that is at least in

part dependent upon a growth potentiating effect of Notch2 signaling-with-an-antibody-that
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1897,

The usemethod of claim 1886, wherein the binding of the antibody to the cancer

antagonizes the growth-potentiating activity of Notch2.

19088. The usemethed of claim 1886, wherein the liver cancer is selected from the group

consisting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma,

hepatic carcinoma, hepatic angiosarcoma, and metastatic liver cancer.

19189. The usemethod of claim 1886, wherein the antibody is an anti-Notch2 antibody.

1920.
193+

The usemethod of claim 19189, wherein the antibody is an anti-Notch2 NRR antibody.

The userethod of claim 1928, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:3;

(¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:4;

(d) an HVR-L1 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:9;

(e) an HVR-L2 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:14; and

(f) an HVR-L3 comprising an amino acid sequence that conforms to the consensus

sequence of SEQ ID NO:19.

1942,
1953.

1964.

The usemethod of claim 1886, wherein the antibody is an anti-Jagl antibody.
The usermethed of claim 1942, wherein the antibody comprises:

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;

(¢) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;

(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.

The usemethod of claim 1953, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amine acid sequence of SEQ ID NO:90.

. The usemethed of claim 1953, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;
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(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.
1986. The usemethod of claim 1953, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;

(¢} an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
1997. The usemethod of any one of claims 1886-1986, wherein the antibody is a monoclonal
antibody.
200198, The usemethod of any one of claims 1886-1986, wherein the antibody is an
antagonist antibody.
201499, The usemethod of any one of claims 1886-1986, wherein the antibody is an
antibody fragment. -
2028. The usemethod of any one of claims 1886-1986, wherein the antibody is a human,
humanized or chimeric antibody.
203+, The usermethod of any one of claims 1886-1986, wherein the antibody is conjugated to
a growth inhibitory agent.
2042. The usemethod of any one of claims 1886-1986, wherein the antibody is conjugated to
a cytotoxic agent.
2053. The usemethod of claim 2042, wherein the cytotoxic agent is selected from the group
consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.
2064. The usemethed of any one of claims 1886-1986, wherein the antibody is produced in
bacteria.
2075. The useraethod of any one of claims 1886-1986, wherein the antibody is produced in
CHO cells.
2086. The u;s_e;me%%@é of any one of claims 1886-1986, wherein the antibody causes cancer
cell death.

wndividual-wherein the medicament is to be administered with at least one additional therapeutic agent.
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21068, The usemethod of claim 2097, wherein the additional therapeutic agent is a
chemotherapeutic agent.

21169, The usemethed of claim 2097, wherein the additional therapeutic agent is an antibody.
2126. The usemethod of any one of claims 1886-1986, wherein the liver cancer comprises
cells that express EpCAM.

213+. The usemethod of any one of claims 1886-1986, wherein the liver cancer comprises
cells that express AFP. _

2142, The usemethod of any one of claims 1886-1986, wherein the liver cancer comprises
cells that express AFP and EpCAM.

2153. The usemethod of any one of claims 18§6-1986, wherein the liver cancer comprises
cells that express Notch2.

21 {_}4.’ The usemethod of any one of claims 1886-1986, wherein the liver cancer comprises
cells that express Jagl.

2175. The usemethod of any one of claims 1886-1986, wherein the liver cancer comprises
cells that express Notch2 and Jagl.

2186. The uscmethod of any one of claims 18§6-1986, wherein the liver cancer comprises
cells having nuclear Notch?2.

2197, The usemethod of any one of claims 1886-1986, wherein the liver cancer comprises
cells having activated Ras.

22048. The usemethod of any one of claims 1886-1986, wherein administering the antibody
results in a decrease in EpCAM expression in the liver cancer.

22149, The usemethod of any one of claims 1886-1986, wherein administering the antibody
results in a decrease in AFP expression in the liver cancer.

2228. The usernethod of any one of claims 1886-1986, wherein administering the antibody
results in a decrease in expression in the liver cancer of at least one of Prom1, Spp1, FoxM1,
Plk1, cenbl and Aurkb.

223%. The userrethod of any one of claims 1886-1986, wherein administering the antibody
results in a decrease in SPP1 expression in the liver cancer.

2242, The usemethod of any one of claims 1886-1986, wherein administering the antibody

results in an increase in expression in the liver cancer of at least one of Wnt2, Axin2 and Glul.

2253, Use of a Notch2 signaling inhibitor in the manufacture of a medicament forA-method-of

treating an individual having a liver cancer, wherein the-method-comprises-the-steps-of:
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(b)-determiningNotehZ-signalingwherein-a decrease in Notch?2 signaling determined

following treatment, compared to Notch2 signaling prior to treatment, is indicative of reduction
of liver cancer in the individual.

2264. The userrethod of claim 2253, wherein Notch?2 signaling is determined by measuring
Notch2 ICD nuclear localization.

2275. The usemethod of claim 2253, wherein Notch2 signaling is determined by measuring
expression of a gene selected from the group consisting of Notch2, Jagl, Hes and Heyl.

2286. The usemethod of claim 2253, wherein the liver cancer is selected from the group

consisting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma,

~ hepatic carcinoma, hepatic angiosarcoma, and metastatic liver cancer.

2297, The usemethod of claim 2253, wherein the Notch2 signaling inhibitor is selected from
the group consisting of antibody, siRNA and small-molecule inhibitor.
23028. The usermmethod of claim 2297, wherein the antibody is an anti-Notch2 antibody.
23129, The usemethod of claim 23028, wherein the antibody is an anti-Notch2 NRR antibody.
2328. The usemethed of claim 23129, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:3;

(¢} an HVR-H3 comprising the amino acid seqﬁence of SEQ ID NO4;

(d) an HVR-L1 comprising an amino acid sequence that conforms to the consensus-

sequence of SEQ ID NO:9;
(e) an HVR-L2 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:14; and

(f) an HVR-L3 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:19.
2334, The userrethod of claim 2297, wherein the antibody is an anti-Jagl antibody.
2342, The usemethod of claim 2334, wherein the antibody comprises at least one, two, three,
four, five, or six HVRs selected from:

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;

(c) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;

(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.
2353. The userrethod of claim 2342, wherein the antibody comprises:
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(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:8§5;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:§8;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 bcomprising the amino acid sequence of SEQ ID NO:90.
2364. The usermethod of claim 2342, wherein the antibody comprises:

(a) an HVR-H]1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.
2375, The usemethod of claim 2342, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;

(¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
2386. The usemethod of any one of claims 2253-2375, wherein the antibody is a monoclonal
antibody.
2397, The usemethod of any one of claims 2253-2375, wherein the antibody is an antagonist
antibody.
24038, The usemethod of any one of claims 2253-2375, wherein the antibody is an antibody
fragment.
24139, The usemethod of any one of claims 2253-2375, wherein the antibody is a human,
humanized or chimeric antibody.
2428, The usemethod of any one of claims 2253-2375, wherein the antibody is conjugated to
a growth inhibitory agent.
2434, The usemethod of any one of claims 2253-2375, wherein the antibody is conjugated to
a cytotoxic agent.
2442, The usemethed of any one of claims 2253-2375, wherein the cytotoxic agent is selected
from the group consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.
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2453, The usemethod of any one of claims 2253-2375, wherein the antibody is produced in
bacteria.

2464, The usessethod of any one of claims 2253-2375, wherein the antibody is produced in
CHO cells.

2475. The userethod of any one of claims 2253-2375, wherein the antibody causes cancer
cell death.

2486. The usemethod of any one of claims 2253-2375, furthercomprisingadministerinswherein the

medicament is to be administered with at least one additional therapeutic agent.

2497, The usemetheod of claim 2486, wherein the additional therapeutic agent is a
chemotherapeutic agent.

2504¢8. The usemethod of claim 2486, wherein the additional therapeutic agent is an antibody.
25149. The usemethod of any one of claims 2253-2375, wherein the liver cancer comprises
cells that express EpCAM.

2520. The usemethod of any one of claims 2253-2375, wherein the liver cancer comprises
cells that express AFP.

253+, The usemethod of any one of claims 2253-2375, wherein the liver cancer comprises
cells that express AFP and EpCAM.

cells that express Notch2.

2553. The usemethod of any one of claims 2253-2375, wherein the liver cancer comprises
cells that express Jagl.

2564. The usemethod of any one of claims 2253-2375, wherein the liver cancer comprises
cells that express Notch2 and Jagl.

2575. The gﬁgﬂmim of any one of claims 2253-2375, wherein the liver cancer comprises
cells having nuclear Notch2.

2586. The usemethod of any one of claims 2253-2375, wherein the liver cancer comprises
cells having activated Ras.

2597, The usemethed of any one of claims 22«5;%—23_7_%, wherein administering the Notch2

signaling inhibitor results in a decrease in EpCAM expression in the liver cancer.

26058, The usemethod of any one of claims 2253-2375, wherein administering the Notch2

signaling inhibitor results in a decrease in AFP expression in the liver cancer.

26159, The usemethod of any one of claims 2253-2375, wherein administering the Notch2

signaling inhibitor results in a decrease in expression in the liver cancer of at least one of

Proml, Sppl, FoxM1, Plkl1, ccnb1 and Aurkb.
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2628. The usemethed of any one of claims 2253-2375, wherein administering the Notch2
signaling inhibitor results in a decrease in SPP1 expression in the liver cancer.

263+. The usemethod of any one of claims 2253-2375, wherein administering the Notch2
signaling inhibitor results in an increase in expression in the liver cancer of at least one of
Wnt2, Axin2 and Glul.

2642. Use of an antibody to NotchZ or Jagl in the manufacture of a medicament forA-method-of

inhibiting cellular proliferation in-eempsisingtresting mammalian liver cancer cells-with niibody

2653. The usemethod of claim 2642, wherein the cell is in a human.

2664. The-A method efelaim-2620f inhibiting cellular proliferation comprising treating mammalian

liver cancer cells with an antibody to Notch2 or Jagl, wherein the cell is in a culture medium.

2675. An article of manufacture comprising (a) a container; (b) a composition of matter
contained within the container comprising an anti-Notch2 antibody or an anti-Jag1 antibody
and a carrier for the treatment of liver cancer; and (c) a label affixed to the container, or a
package insert included with the container, referring to the use of the composition of matter for
the therapeutic treatment of or the diagnostic detection of a liver cancer.

2686. An anti-Notch2 antibody for use in the treatment of a liver cancer.

carcinoma.

2706%. The anti-Notch2 antibody of claim 2697, wherein the antibody is an anti-Notch2
antagonist antibody

27169. The anti-Notch2 antibody of claim 2706, wherein the antibody is an anti-Notch2 NRR
antibody.

2726. An anti-Jagl antibody for use in the treatment of a liver cancer.

273%. The anti-Jagl antibody of claim 2726, wherein the liver cancer is hepatocellular
carcinoma.

2742. The anti-Jagl antibody of claim 2728, wherein the antibody is an anti-Jag] antagonist
antibody.
2753. The anti-Jagl antibody of claim 2726, wherein the antibody comprises at least one, two,
three, four, five, or six HVRs selected from:
: (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;
(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;
(c) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;
(d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;
(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.
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2764.

2775,

2786.

2797

The antibody of claim 2753, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequénce of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.

The antibody of claim 2753, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.

The antibody of claim 2753, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.

Use of an anti-Notch2 antibody in the preparation of a medicament for-the-therapentie

treatingment-of a liver cancer.

28078, The use of claim 2757, wherein the liver cancer is hepatocellular carcinoma.

28179. The use of claim 2797, wherein the antibody is an anti-Notch2 antagonist antibody

2820.
2834
nM.

2842.

The use of claim 279%, wherein the antibody 1s an anti-Notch2 NRR antibody
The use of claim 2797, wherein the antibody binds to a Notch2 NRR with a Kd of < 10

The use of claim 28179, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:3;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:4;

(d) an HVR-L1 comprising an amino acid sequence that conforms to the consensus

sequence of SEQ ID NO:9;
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(e) an HVR-L2 comprising an amino acid sequence that conforms to the consensus
sequence of SEQ ID NO:14; and
(f) an HVR-L3 comprising an amino acid sequence that conforms to the consensus

sequence of SEQ ID NO:19.

.2853. Use of an anti-Jagged1 antibody in the preparation of a medicament forthe-therapeutie

treatingrrent-of a liver cancer.
2864. The use of claim 2853, wherein the cancer is hepatocellular carcinoma.
2875. The use of daim 2852, wherein the antibody is an anti-Jagl antagonist antibody.
2886. The use of claim 28 ;5;%; wherein the antibody comprises at least one, two, three, four,
five, or six HVRs selected from:

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) HVR-H2 comprising an amino acid sequence of SEQ ID NO:84;

' (¢) HVR-H3 comprising an amino acid sequence of SEQ ID NO:87;

(d) HVR-L1 comprising the amino acid seciuence of SEQ ID NO:88;

(e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) HVR-L3 comprising an amino acid sequence of SEQ ID NO:92.
289%7. The use of claim 2875, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(¢) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
29088. The use of claim 2875, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:82;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:86;

(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91.
29189, The use of claim 2875, wherein the antibody comprises:

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81;

(b) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:83;

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:85;
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(d) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:88;

(e) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and

(f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
2926, Use of an article of mahufacture as claimed in claim 2675 in the preparation of a
medicament for treatment of a liver cancer.
293+ Use of an article of manufacture as claimed in claim 2675 in the preparation of a

medicament for treatment of a liver cell proliferative disorder.
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