
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 Notchl intracellular domain decreased proliferation and induced 

5 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. 

10 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 Notch2 signaling inhibitor i n the manufacture 

of a medicament for treating liver cancer. Disclosed arefo-eae-asgeefc methods of treating a 

15 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 hepatocellular carcinoma comprises progenitor-like or cholangiocarcinoma-like liver 

20 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, 

25 Notch2, Jagl, Notch2 and Jagl, nuclear Notch2 ICD, Sox9, CK19, Ras, Proml, Sppl, FoxMl, 

Plkl, ccnbl, 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+ 

30 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, FoxMl, Plkl, ccnbl, Aurkb, Wnt2, Axin2, or Glul protein expression was 

determined in a sample from the individual using immunohistochemistry (IHC). In some 



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 

5 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, Proml, Sppl, FoxMl, Plkl, ccnbl and Aurkb. In some embodiments, 
administering the Notch2 signaling inhibitor results in an increase in the expression in the liver 

10 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 IgGl or IgG2a 
antibody. In some embodiments, the antibody causes cancer cell death, e.g., liver cancer cell 

15 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 isotopes 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. 

20 In another aspect there is 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 arefe-^me-aseeefe methods-^e-pwidei 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 

25 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. 

j Disclosed arefe-eae-aspeefc methods-a«^Fe¥Me4 for inhibiting growth of a cell that 
30 expresses secreted phosphoproteinl (SPP1), comprising contacting the cell with a Noteh2 

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 fSPPl). the method comprising contacting the cell with a Notch2 signaling 
inhibitor, thereby inhibiting growth of the cell. In another aspect, there is provided use of a 

35 Notch2 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 
tSPPl). 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 

40 reduces SPP1 expression in the cell by at least about 50%, 60%, 70%, 80%, 90%, or 100%. 
The expression of SPP 1 mRNA or protein can be determined by any method in the art. In 
some embodiments, the Notch2 signaling inhibitor is 

3 



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-Jagl 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, 

5 AFP and EpCAM, Notch2, Jagl, Notcli2 and Jagl, nuclear Notch2 ICD, Ras, Proml, Sppl, 
FoxMl, Plkl, ccnbl, 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, Proml, 
Sppl, FoxMl, Plkl, ccnbl and Aurkb. In some embodiments, administering the Notch2 

10 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. 

fa-eft&-aspeet;Disclosed are methods-are-pFevided for inhibiting proliferation of a cell 

that expresses secreted phosphoproteinl (SPP1), comprising contacting the cell with a Notch2 

15 signaling inhibitor, thereby inhibiting proliferation of the cell. 

In another aspect, there is provided use of a Notch2 signaling inhibitor 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. 

20 Disclosed aretft-efte-aspeefer methods 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 Notch2 signaling inhibitor, thereby effectively treating the mammal. In 

25 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 

30 liver cancer. In some embodiments, the liver cancer is a refractory cancer. Any of the 

antibodies herein may be a full-length IgGl 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 

35 antibodies herein may be produced by known methods in the art, e.g., in bacteria or in CHO 

cells. 

4 



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 
5 and EpCAM, Notch2, Jagl, Notch2 and Jagl, nuclear Notch2 ICD, Ras, Proml, Sppl, FoxMl, 

Plkl, ccnbl, Aurkb, Wnt2, Axin2, or Glul, or any combination thereof. 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, Proml, Sppl, FoxMl, 
Plkl, ccnbl and Aurkb. In some embodiments, administering the Notch2 signaling inhibitor 

10 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 anti-Jagl antagonist antibody in the 

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

15 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. 

8C. Disclosed arefa~eee-aspeefe methods-affr^wOTMe# 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 

20 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, 

25 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 

chimeric antibody. In certain embodiments, any of the antibodies of the above embodiments is 

an antibody fragment. 

30 | Disclosed arefa-eae-aspeefe methods- 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 

35 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. 

5 



Ill another aspect, there is provided use of a Noteh2 signaling inhibitor in the 

manufacture of a medicament for reducing serum SPP 1 protein levels in an individual having 

liver cancer. Disclosed arefe-efte-ftspeefe methods-aaFe-previde^ for reducing serum SPP 1 

protein levels in an individual, the method comprising administering to the individual an 

5 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 

10 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 

15 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 liver 

cancer is hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma, hepatic 

20 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 

25 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 

30 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, Proml, Sppl, FoxMl, 

Plkl, ccnbl, 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 

35 results in a decrease in the expression in the liver cancer of at least one of EpCAM, AFP, 

Notch2, Notch2 ICD, Jagl, Proml, Sppl, FoxMl, Plkl, 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 Notch2 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 areti eefc 
methods are provided for treating a liver tumor in a mammal, wherein the growth of the 

10 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 arefo-eae-aseeet; methods- for treating of liver cancer 
15 comprising administering to an individual who has elevated serum SPPl protein levels an 

effective amount of a Notch2 signaling inhibitor. In one embodiment, the serum SPP 1 protein 
levels of the individual are at least about 80 ng/ml. In certain embodiments, the serum SPPl 
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, 

20 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 SPPl protein 
levels of less than 80 ng/ml. In specific embodiments, serum SPPl protein levels prior to 
administering the Notch2 signaling inhibitor are 24 hours prior to administering the Notch2 
signaling inhibitor. Serum SPPl protein levels prior to or following administration of the 

25 Notch2 signaling inhibitor may be determined by any appropriate method, such as enzyme-
linked immunosorbent assay. In specific embodiments, serum SPPl protein levels are reduced 
in the individual about one, two, three, six or 12 month after administering the Notch2 
signaling inhibitor, hi some embodiments, the liver cancer is hepatocellular carcinoma, 
hepatoma, cholangiocarcinoma, hepatoblastoma, hepatic carcinoma, hepatic angiosarcoma or 

30 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 a Notch2 signaling inhibitor in the 

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

35 decrease in Notch2 signaling determined following treatment, compared to Notch2 signaling 

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

seme aspects,- methods-afeiwmdetl for treating an individual having a liver cancer, comprising 

the steps of administering to the individual a Noteh2 signaling inhibitor; and determining 

Notch2 signaling, wherein a decrease in Notch2 signaling following treatment, compared to 

40 Notch2 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 immunohistochemieal analysis of a liver cancer sample from 
7 



the individual. In some embodiments, Notch2 signaling is determined by measuring 

expression of a gene selected from the group consisting ofNotch2, 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 antibody to Notch2 or Jagl in the 

10 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 Notch2 or Jagl, wherein 

the cell is in a culture medium. Disclosed arefe-sege-aseeete methods for inhibiting cellular 

proliferation comprising treating mammalian liver cancer cells with an antibody to Notch2 or 

15 Jagl, whereby proliferation of the liver cancer cell is inhibited. In certain 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-Jagl antagonist antibody is as described herein. In certain embodiments, the 

antibody is a human, humanized, or chimeric antibody. In certain embodiments, any of the 

20 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 siRNA, 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 

25 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; 
30 (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 

35 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. 

8 



comprising, in order, the amino acid sequence of huMAb4D5-8 heavy chain variable domain 

framework HC-FRl, 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, 

5 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-FRl, HC-FR2, HC-FR3, and HC-FR4 
comprising, in order, the amino acid sequence of huMAb4D5-8 heavy chain variable domain 

10 framework HC-FRl, HC-FR2, HC-FR3, and HC-FR4 of FIG. 19. 
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: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 

15 (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 

20 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). 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. 

25 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 

30 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 manufacture4^:m¥i€le4 comprising (a) a 

container; (b) a composition of matter contained within the container comprising an anti-

35 Notch2 antibody or an 

10 



anti-Jaggedl 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 

10 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 use of an anti-Notch2 antibody in the preparation of a 

15 medicament a liver cancer4&-p»¥«lei. In one aspect, 

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

C114" <4 treating a liver cancer-i 
U- ^Disclosed is. use of an article of manufacture described herein in the KJ IT v " Ix jp 

preparation of a medicament for the therapeutic treatment of a liver cancer-is-pfewided. 

20 Disclosed isl»^M0-«sp«}fe 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-is 

BRIEF DESCRIPTION OF THE FIGURES 

FIGs. 1A-F illustrate characterization of liver cancer marker expression in the AKT/Ras 
25 HTV liver cancer model. FIGs. 1A-C depict immunohistochemical staining of tumors that are 

AFP+EpCAM"(FIG. 1A), AFP+EpCAM+(FIG. IB) and AFP"EpCAM+(FIG. 1C). FIG. ID 
depicts the prevalence of marker expression, expressed in percentage of total cells. FIG. IF 
depicts immunohistochemical staining of activation of Notch2 signaling indicated by 
localization of the Notch2 protein in the nucleus. FIG. IE depicts the percent cells with 

30 nuclear Notch2 staining. 
FIGs. 2A-D illustrate reduced tumor burden in Ras/AKT HTV mice treated with anti-

Notch2 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 

35 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 

li 



WHAT IS CLAIMED IS: 
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signaling inhibitor in the manufacture of a medicament for treating liver cancer. 

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

consisting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma, 

hepatic carcinoma, hepatic angiosarcoma, and metastatic liver cancer. 

3. The useme&ed of claim 1, wherein the Notch2 signaling inhibitor is selected from the 

group consisting of antibody, siRNA and small-molecule inhibitor. 

10 4. The usemetfeed of claim 3, wherein the antibody is a monoclonal antibody. 

5. The use»ethod of claim 3, wherein the antibody is an antagonist antibody. 

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

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

8. The use-f&ethad of claim 6, wherein the antibody does not significantly bind to a Notch 

15 family member other than Notch2. 

9. The usefBetbed of claim 6, wherein the antibody binds to mouse Notch2 NRR and 

human Notch2 NRR. 

10. The of claim 6, wherein the antibody binds to a Notch2 NRR with a Kd of < 

10 nM. 

20 11. The usemethed of claim 6, wherein the antibody comprises: 

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

(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 

25 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. 

30 12. The Ui S dii ct of claim 3, wherein the antibody is an anti-Jagl antibody. 

13. The usemethed 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; 



(c) HVR-II3 comprising an amino acid sequence of SEQ ID NO:87; 

(d) HVR-Ll 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. 

5 14. The usefitefted 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:85; 

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

10 (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 N0:90. 

15. The usetaethed 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; 

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

(d) an HVR-Ll 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. 

16. The usefftetihed of claim 12, wherein the antibody comprises: 

20 (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-Ll 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 

25 (f) an HVR-L3 comprising the amino acid sequence of SEQ ID N0:90. 

17. The usemethed 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 huMAb4D5-8 light chain variable domain framework LC-

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

30 18. The usemethed of any of claims 13-16, wherein the antibody further comprises heavy 

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

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

FRl, HC-FR2, HC-FR3, and HC-FR4 of FIG. 18. 
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19. The 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 huMAb4D5-8 light chain variable domain framework LC-

FR 1, LC-FR2, LC-FR3, and LC-FR4 of FIG. 19. 

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

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

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

FRl , HC-FR2, HC-FR3, and HC-FR4 of FIG. 19. 

21. The usemethed of claim 3, wherein the antibody is an isolated antibody that binds to 

10 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 

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

22. The u of claim 21, wherein the antibody comprises a VH sequence of SEQ ID 

NO:93. 

23. The usemethed of claim 21, wherein the antibody comprises a VL sequence of SEQ ID 

NO:96. 

20 24. The use 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 usemethed 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 

25 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 

30 NO:94. 

27. The of claim 25, wherein the antibody comprises a VL sequence of SEQ ID 

NO:97. 

28. The 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 usemethed 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; 

5 (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 usemethed of claim 29, wherein the antibody comprises a VH sequence of SEQ ID 

NO:95. 

10 31. The use$Br©the4 of claim 29, wherein the antibody comprises a VL sequence of SEQ ID 

NO:98. 

32. The usem-ethed 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 usemethed of any one of claims 1-32, wherein the antibody is a full-length IgGl or 

15 IgG2a antibody. 

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

fragment. 

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

or chimeric antibody. 

20 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 usemethed of claim 37, wherein the cytotoxic agent is selected from the group 

consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes. 

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

40. The usemethed of any one of claims 1-32, wherein the antibody is produced in CHO 
cells. 
41. The usemethed of any one of claims 1-32, wherein the antibody causes cancer cell 
death. 

30 42. The USCitl of any one of claims 1-32, fefe^-eetapasing afeHmsteeagwherein the 
medicament is to be administered with at least one additional therapeutic agent. 
43. The IIS d 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. 

35 45. The usemethed 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, Prom 1, Sppl, FoxM 1, 

Plkl, ccnbl, Aurkb, Wnt2, Axin2, or Glul. 
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46. The usefaetbed of claim 45, wherein the liver cancer comprises cells having nuclear 

Notch2. 

47. The ed of claim 45, wherein the liver cancer comprises cells having activated 

Ras. 

48. The usemethed 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 usemethed 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 usemethed 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 Proml, Sppl, FoxMl, Plkl, ccnbl and Aurkb. 

51. The usemethed 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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efan anti-Jagl antibody in the manufacture of a medicament for preventing liver cancer in an 

individual at risk of having liver cancer. 

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

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

55. The usemethed 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 usemethed 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 usemethed of claim 52, wherein the cytotoxic agent is selected from the group 
consisting of toxins, antibiotics, radioactive isotopes and nucleolytie enzymes. 
60. The of claim 52, wherein the antibody is produced in bacteria. 
61. The use® of claim 52, wherein the antibody is produced in CHO cells. 
62. The usemethed of claim 52, wherein the antibody comprises at least one, two, three, 
four, five, or six HVRs selected from: 

(a) H VR-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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(d) HVR-Ll comprising the amino acid sequence of SEQ ID NO:88; 

(e) 1IVR-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. 

63. The of claim 62, wherein the antibody comprises: 

5 (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-Ll 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 

10 (f) an HVR-L3 comprising the amino acid sequence of SEQ ID N0:90. 

64. The useHtethed 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; 

15 (d) an HVR-Ll 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. 

65. The ©4 of claim 62, wherein the antibody comprises: 

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

20 (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-Ll 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 N0:90. 

25 66. The usemethed of any one of claims 52-65, fether-eeHifflasiag-adMBisteFiflgwherein 

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

67. The usemethed of claim 66, wherein the additional therapeutic agent is an antibody. 

68. The usemethed of claim 67, wherein the additional therapeutic agent is an anti-Notch2 

antagonist antibody. 

30 69. The usemethed 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 (SPPl), the method comprising contacting the cell with a Notch2 

signaling inhibitor, thereby inhibiting growth of the cell. 

71. Use of a Noteh2 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 (SPPli 

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

expression in the liver cancer cell. 

732. The method or use of claim 724-, wherein administering the antibody reduces SPP l 

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 SPP 1 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. 

78-7. The method or use of claim 776, wherei n the antibody is an anti-Notch2 NRR antibody. 

79&. The method or use of claim 78?, wherein the antibody comprises: 

(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:l; 
(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-Ll 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. 
80?9. The method or use of claim 76S, wherein the antibody is an anti-Jagl antibody. 

810. The method or use of claim 8079, wherein the antibody comprises at least one, two, 

three, four, five, or six IIVRs 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-Ll 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 810, wherein the antibody comprises: 

a) an H VR-H1 comprising the amino acid sequence of SEQ ID NG: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-Ll 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 N0:90. 

832. The method or use of claim 810, wherein the antibody comprises: 

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

15 843-. The method or use of claim 8K), 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-Ll comprising the amino acid sequence of SEQ ID NO:88; 

20 (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 N0:90. 

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 

25 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. 

30 89#. The method or use of any one of claims 70-843, wherein the antibody is conjugated to a 
growth inhibitory agent. 
&90. The method or use of claim 889, wherein the antibody is conjugated to a cytotoxic 
agent. 
910. The method or use of any one of claims 70-843, wherein the antibody is produced in 

35 bacteria. 
924. 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. 

5 965. 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 

10 cell expresses Jagl. 
99$. The method or use of any one of claims 70-843, wherein the liver cancer cell expresses 
Notch2 and Jagl. 
10099. The method or use of any one of claims 70-843, wherein the liver cancer cell comprises 
nuclear Notch2. 

15 1010. The method or use of any one of claims 70-843, wherein the liver cancer cell comprises 
activated Ras. 
1024. 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, FoxMl, Plkl, cenb 1 and Aurkb. 

20 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 710-843, wherein the cell is in an individual. 

1054. Use of a. Notch.2 signaling inhibitor in the manufacture of a medicament for treatingA-

25 a liver cancer in a mammal, wherein the 

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

comprising an amino acid sequence having at least 90% identity to the polypeptide shown in 
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30 1065. The usefiiethed 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 usemethed of claim 1054, wherein the mammal is a human. 

1087. The usemethod of claim 1054, wherein the Notch2 signaling inhibitor is selected from 

35 the group consisting of antibody, siRNA and small-molecule inhibitor. 

109$. The usemethed of claim 1087, wherein the antibody is an anti-Notch2 antibody. 

1109. The usemethod of claim 109$, wherein the antibody is an anti-Notch2 NRR antibody. 

1 HO. The usemethed 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-Ll 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 usetaetfaad of claim 108-?, wherein the antibody is an anti-Jagl antibody. 

1132. The usefflethad' of claim 112+, 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-Ll 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 use»ethe4 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-Ll 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 N0:90. 

1154. The ed 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-Ll 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 of claim 1132, wherein the antibody comprises: 

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



(b) an I IVR-H2 comprising the amino acid scqucncc of SEQ ID NO:83; 

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

(d) an HVR-Ll 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 

5 (f) an HVR-L3 comprising the amino acid sequence of SEQ ID N0:90. 

1176. The usemethed of any one of claims 1054-116, wherein the antibody is a monoclonal 

antibody. 

1187. The usemethed of any one of claims 1054-116, wherein the antibody is an antagonist 

antibody. 

10 1198. The usemethed of any one of claims 1054-116, wherein the antibody is an antibody 

fragment. 

l'20m The •usemethed of any one of claims 1054-116, wherein the antibody is a human, 

humanized or chimeric antibody. 

1210. The usemethed of any one of claims 1054-116, wherein the antibody is conjugated to a 

15 growth inhibitory agent. 

1224. The u semethed of any one of claims 1054-116, wherein the antibody is conjugated to a 

cytotoxic agent. 

1232. The usemethed of claim 1224, wherein the cytotoxic agent is selected from the group 

consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes. 

20 1243. The •usemethed: of any one of claims 1054-116, wherein the antibody is produced in 

bacteria. 

1254. The I J- S Of4 of any one of claims 1054-116, wherein the antibody is produced in 

CHO cells. 

1265. The usemethed of any one of claims 1054-116, wherein the antibody causes cancer cell 

25 death. 

1276. The usemethed of any one of claims 1054-116, faffeef-eempftslng adfflaaisteriBff wherein the 

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

1287. The usemethed of claim 1276, wherein the additional therapeutic agent is a 

chemotherapeutic agent. 

30 129$. The of claim 1287, wherein the additional therapeutic agent is an antibody. 

1303#., The us of any one of claims 1054-116, wherein the liver cancer comprises cells 

that express EpCAM. 

1310. The of any one of claims 1054-116, wherein the liver cancer comprises cells 

that express AFP. 



1321. The of claim 1310, 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. 

5 1343. The usemethed of any one of claims 1054-116, wherein the liver cancer comprises cells 

that express Jagl. 

1354. The usemethed of any one of claims 1054-116, wherein the liver cancer comprises cells 

that express Notch2 and Jagl. 

1365. The usemethed of any one of claims 1054-116, wherein the liver cancer comprises cells 

10 having nuclear Notch2. 

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

having activated Ras. 

1387. The usemethed of any one of claims 1054-116, wherein administering the Notch2 

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

15 139$. The usemethed of any one of claims 1054-116, wherein administering the Notch2 

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

140m The usemethed 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 

Proml, Sppl, FoxMl, Plkl, ccnbl and Aurkb. 

20 1410. The usemethed: of any one of claims 1054-116, wherein administering the Notch2 

signaling inhibitor results in a decrease in SPP 1 expression in the liver cancer. 

1424. The 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. 

25 1432. The usemethed 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, Mass ARRAY technique, fluorescent in situ hybridization and Western blotting. 
1441. Use of an anti-Jagl antagonist antibody in the manufacture of a medicamentA- method 

30 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. 8C—the-mothed 
A/.m.'si n.g.i. 1 tl <"» /I *-y% int ofpt'i f-s cy 4-/v c>, -i ••"j t t r-t ri •» i o 1 Tt~t Y% ^4- nj.-j . •j'fya pi •$•*•*** "fr Qi'* .x/'frv fa •*•*!-"% r\ i 4' f~% 4~" n wv'xO'pi iu> J.CO Oil rXTvix V x vt vtv-CT FXTirovu IJl' [TClXTiZ K'l wvM.XO wi ii- COTx Oxivy^X'l vXy I'XvTXt'xTX' \T"M. cijQ 

m-1 i \ iv 1 o v. o ms ii f cj- ct vt 11"« /"I t r f~ l"t t-v \ r si- 4- j-% rj, 1 •? t > «^»t* /-v <•> 11 0'i..rrc£^\TTTTiTC "XOTcrtTOwjii ^IIWUVCTJ ciTL/rrcxixg' xyi piw!crrtiiigf 1 tov FiyOT"~~^/wir 

'X R f^ryxl -t •Arv«".of-s t/.£* f\ ~f p*f J) D tTrtjiroxAtxttl taiotri trci . 

1451. The I of Claim 1441, wherein the cell proliferative disorder is cancer. 
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1464. The useiselhetl 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 of claim 1441, wherein the antibody is an antibody fragment. 

1486. The ©4 of claim 1443, wherein the antibody is a human, humanized or chimeric 

antibody. 

1497. The usemethed of claim 1443, wherein the antibody is conjugated to a growth 

inhibitory agent. 

15048. The usefftethei of claim 1443, wherein the antibody is conjugated to a cytotoxic agent. 

1514#. The usemethed of claim 15048, wherein the cytotoxic agent is selected from the group 

consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes. 

1520. The usemethed 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-Ll 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. 

1534, The usemethed: of claim 1520, 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-Ll 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 N0:90. 

1542. The usemethed of claim 1520, 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-Ll 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 usemethed of claim 1520, wherein the antibody comprises: 
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(a) an I IVR-Hl 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-Ll comprising the amino acid sequence of SEQ ID NO:88; 

5 (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 N0:90. 

1564. Use of a Notcfa2 signaling inhibitor in the manufacture of a medicament forA-ffiethed-ef 

reducing serum SPPl protein levels in an individual having liver cancerr^fee— 
/•IAIHWII' <nw ry 1 -n ...-f-,r\. . -t fy/"!-* ^ '1 'A on t-s o IS I /-•% 4/"»!-> O 1 •$ ri er i •»"> 1U IUI Iny Xs%:TiTTjjl £zyTiig CRJuiixnotvi.nig tv' tixw"''xi'T.wr'vTvJt'uxo: all viltovtl axn.UsU-iii. Ui 

1 A 4-|-i f "jfM I'?"*"* f rfA c> » j/\ -fib, <3. •< tt A » T;I /•'111 pi 1 \J oXTi IX03.~™0T~T'~I I'wv ~C?x£y~TI 1 liTC iX'.tXi'I" V 'i . 

1575. The usemethed of claim 1564, wherein the serum SPPl protein levels prior to 

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

1586. The usemethed of claim 157-5, wherein the serum SPPl protein levels prior to 

administering the Notch2 signaling inhibitor to the individual are between about 80 ng/ml and 

15 about 500 ng/ml. 

1597. The usemethed of claim 1586, wherein the serum SPP 1 protein levels prior to 

administering the Notch2 signaling inhibitor to the individual are between about 86 ng/ml and 

about 250 ng/ml. 

1605$. The of claim 1597, wherein the serum SPP 1 protein levels prior to 

20 administering the Notch2 signaling inhibitor to the individual are between about 120 ng/ml and 

about 170 ng/ml. 

16159. The of claim 1564, wherein administering the Notch2 signaling inhibitor to 

the individual results in serum SPPl protein levels of less than 80 ng/ml. 

1620. The usemethed of claim 1564, wherein serum SPP l protein levels prior to 

25 administering the Notch2 signaling inhibitor are 24 hours prior to administering the Notch2 

signaling inhibitor. 

163-k The usemethed: of claim 1564, wherein serum SPPl protein levels prior to 

administering the Notch2 signaling inhibitor are determined by enzyme-linked immunosorbent 

assay. 

30 1642. The of claim 1564, wherein serum SPPl protein levels are reduced about 

one month after administering the Notch2 signaling inhibitor. 

1653. The usemethed of claim 1564, wherein serum SPPl protein levels are reduced about 

two months after administering the Notch2 signaling inhibitor. 

1664. The usemethed of claim 1564, wherein serum SPPl protein levels are reduced about 

35 three months after administering the Notch2 signaling inhibitor. 
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1675. The usemethed of claim 1564, wherein the liver cancer is selected from the group 

consisting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma, 

hepatic carcinoma, hepatic angiosarcoma, and metastatic liver cancer. 

1686. The usewtefeted of claim 1564, wherein the Notch2 signaling inhibitor is selected from 

5 the group consisting of antibody, siRNA and small-molecule inhibitor. 

1697. The usetaethed of claim 1686, wherein the antibody is an anti-Notch2 antibody. 

17068. The usemethed of claim 1697, wherein the antibody is an anti-Notch2 NRR antibody. 

17169. The usemethed: of claim 17068. wherein the antibody binds to mouse Notch2 NRR and 

human Notch2 NRR. 

10 1720. The it S ed of claim 17068, wherein the antibody binds to a Notch2 NRR with a Kd 

of < 10 nM. 

1734. The ed 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; 

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

(d) an HVR-Ll 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 

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

sequence of SEQ ID NO: 19. 

1743. The use-method of claim 1686, wherein the antibody is an anti-Jagl antibody. 

1753-. The usemethed of claim 1743, wherein the antibody comprises at least one, two, three, 

four, five, or six HVRs selected from: 

25 (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-Ll comprising the amino acid sequence of SEQ ID NO:88; 

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

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

1764. The usemethed 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-Ll 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 N0:90. 

1775. The usefftetfesd of claim 1754, wherein the antibody comprises: 

5 (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-Ll 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 

10 (f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91. 

1786. The usemethed 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; 

15 (d) an HVR-Ll 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 N0:90. 

1797. The usemethed of claim 1686, wherein the antibody is a monoclonal antibody. 

18038. The usemethed of claim 1686, wherein the antibody is an antagonist antibody. 

20 18179. The •usemethed of claim 1686, wherein the antibody is an antibody fragment. 

1820. The usemethed of claim 1686, wherein the antibody is a human, humanized or chimeric 

antibody. 

1834. The usemethed of claim 1686, wherein the antibody is conjugated to a growth 

inhibitory agent. 

25 1842. The usemethed of claim 1686, wherein the antibody is conjugated to a cytotoxic agent. 

1853. The usemethed of claim 1842, wherein the cytotoxic agent is selected from the group 

consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes. 

1864. The usemethed of claim 1686, wherein the antibody is produced in bacteria. 

1875. The usemethed of claim 1686, wherein the antibody is produced in CHO cells. 

30 1886. Use of an antibody that binds to Noteh2 or Jagl in the manufacture of a medicament 

forA^BK 1h s-\-f 1-> e : treating a liver cancer in a mammal, wherein the medicament is 

to be contacted with m •\ 1 •t /3-fI-t /"! /'a/% f 
KTliJUU VOT ftg-a tumor that is at least in 

part dependent upon a growth potentiating effect of Notch2 signaling-v¥itiM»-afttibedy4hr^ 
ri <"i j-f\ T\1 r% 4~r"»V\ O /-%•*• I a ft- 1 -f Ik raygfrl-v* r o.-f-jf-* TO, I T J -ft* .on-ft TnTrstX/ iTtiTcxTxr^rcri £rxX5TX7tTy%si:i wW II Y wi y xi: wtitio" -ft-s/ia -ft mi f •££," tilw i'UiiiOT. 
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1897. The usemethed of claim 1886, wherein the binding of the antibody to the cancer 

antagonizes the growth-potentiating activity of Notch2. 

190&8. The usemethed of claim 1886, wherein the liver cancer is selected from the group 

consisting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma, 

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

mm. The usemethed of claim 1886, wherein the antibody is an anti-Notch2 antibody. 

192©. The usemethed of claim 19189, wherein the antibody is an anti-Notch2 NRR antibody. 

1934% The usemethed of claim 192©, wherein the antibody comprises: 

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

10 (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-Ll comprising an amino aeid 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 

15 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. The usemethed of claim 188#, wherein the antibody is an anti-Jagl antibody. 

1953-. The usemethed of claim 1942, wherein the antibody comprises: 

20 (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-Ll comprising the amino acid sequence of SEQ ID NO:88; 

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

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

1964. The •usemethed 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; 

30 (d) an HVR-Ll 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 N0:90. 

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

(a) an HVR-H 1 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-Ll 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 

5 (f) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:91. 

198#- The usemethed of claim 1953-, 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:83; 

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

10 (d) an HVR-Ll 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 

(I) an HVR-L3 comprising the amino acid sequence of SEQ ID N0:90. 

1997. The usemethed of any one of claims 1886-1986, wherein the antibody is a monoclonal 

antibody. 

15 200+98. The ed of any one of claims 1886-1986, wherein the antibody is an 

antagonist antibody. 

2014-99. The usemethed of any one of claims 1886-1986, wherein the antibody is an 

antibody fragment. 

2020. The usemethed of any one of claims 1886-1986, wherein the antibody is a human, 

20 humanized or chimeric antibody. 

2034. The 'I,'] S Cffof any one of claims 1886-1986, wherein the antibody is conjugated to 

a growth inhibitory agent. 

2042. The of any one of claims 1886-1986, wherein the antibody is conjugated to 

a cytotoxic agent. 

25 2053-. The usemethed 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 usemethed of any one of claims 1886-1986, wherein the antibody is produced in 

30 CHO cells. 

2086. The usemethed of any one of claims 1886-1986, wherein the antibody causes cancer 

cell death. 

2097. The usefHetted- of any one of claims 1886-1986, -te-fee 

iadividttal-whereiii the medicament is to be administered with at least one additional therapeutic agent. 
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21008. The usemethod of claim 2097, wherein the additional therapeutic agent is a 

chemotherapeutic agent. 

21109. The usemethed of claim 2097, wherein the additional therapeutic agent is an antibody. 

2120. The usemethed of any one of claims 1884-198#, wherein the liver cancer comprises 

5 cells that express EpCAM. 

2134% The usemethed of any one of claims 18 8#-1986, wherein the liver cancer comprises 

cells that express AFP. 

2142. The usemethed of any one of claims 1886-1986, wherein the liver cancer comprises 

cells that express AFP and EpCAM. 

10 2153% The usemethed of any one of claims 1886-1986, wherein the liver cancer comprises 

cells that express Notch2. 

2164. The usemethed 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 

15 cells that express Notch2 and Jagl. 

2186. The usemethod: of any one of claims 1886-1986, wherein the liver cancer comprises 

cells having nuclear Notch2. 

2197. The usemethed of any one of claims 1886-1986, wherein the liver cancer comprises 

cells having activated Ras. 

20 220+8% The usemethed of any one of claims 1886-1986, wherein administering the antibody 

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

22144. The usemethed of any one of claims 1886-1986, wherein administering the antibody 

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

2220. The usemethed of any one of claims 1886-1986, wherein administering the antibody 

25 results in a decrease in expression in the liver cancer of at least one of Proml, Sppl, FoxMl, 

Plkl, ccnbl and Aurkb. 

2234-. The 4 of any one of claims 1886-1986, wherein administering the antibody 

results in a decrease in SPP 1 expression in the liver cancer. 

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

30 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-Htethed-ef' 

treating an individual having a liver cancer, wherein the method-eompR^s-the »teps-e£ 

(a)-^dBMiristein5-te4he4HdivMtial-a-Net6h^i5ftating4BtiteteFf-aad 
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decrease in Notch2 signaling determined 

following treatment, compared to Notch2 signaling prior to treatment, is indicative of reduction 

of liver cancer in the individual. 

2264. The usemethed of claim 2251, wherein Notch2 signaling is determined by measuring 

5 Notch2 ICD nuclear localization. 

2275. The usemethed of claim 2251, wherein Notch2 signaling is determined by measuring 

expression of a gene selected from the group consisting of Notch2, Jagl, Hes and Heyl. 

2286. The usemethed of claim 2251, wherein the liver cancer is selected from the group 

consisting of hepatocellular carcinoma, hepatoma, cholangiocarcinoma, hepatoblastoma, 

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

2297. The usemethed of claim 2253-, wherein the Notch2 signaling inhibitor is selected from 

the group consisting of antibody, siRNA and small-molecule inhibitor. 

23038. The usemethed of claim 229-?, wherein the antibody is an anti-Notch2 antibody. 

2313#. The usemethed of claim 23038, wherein the antibody is an anti-Notch2 NRR antibody. 

15 2320. The usemethed of claim 23139, wherein the antibody comprises: 

(a) an HVR-H 1 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-Ll comprising an amino acid sequence that conforms to the consensus 

20 sequence of S EQ 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. 

25 2334. The usemethed of claim 2297, wherein the antibody is an anti-Jagl antibody. 

2342. The usemethed of claim 233+-, wherein the antibody comprises at least one, two, three, 

four, five, or six HVRs selected from: 

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

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

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

(d) HVR-Ll 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. 

2351. The usemethed of claim 2343, wherein the antibody comprises: 
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(a) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:81; 

(b) an H VR-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-Ll comprising the amino acid sequence of SEQ ID NO:88; 

5 (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. 

2364. The usemethed of claim 2343, 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; 

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

(d) an HVR-Ll 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. 

237#. The usemethed of claim 2342, wherein the antibody comprises: 

15 (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-Ll 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 

20 (f) an HVR-L3 comprising the amino acid sequence of SEQ ID N0:90. 

2386. The usemethed of any one of claims 2253-2375-, wherein the antibody is a monoclonal 

antibody. 

2397. The use»eftte4 of any one of claims 2253-237#, wherein the antibody is an antagonist 

antibody. 

25 24038. The usefaetfeed of any one of claims 2253-2375-, wherein the antibody is an antibody 

fragment. 

2413-9. The usemethed of any one of claims 2253-237#, wherein the antibody is a human, 

humanized or chimeric antibody. 

242©. The usemethed of any one of claims 2253-2375, wherein the antibody is conjugated to 

30 a growth inhibitory agent. 

2434. The usemethed of any one of claims 2253-237#, wherein the antibody is conjugated to 

a cytotoxic agent. 

2442. The usemethed of any one of claims 2253-237#, wherein the cytotoxic agent is selected 

from the group consisting of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes. 
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2453-. The usemethed of any one of claims 225 >-2375, wherein the antibody is produced in 

bacteria. 

2464. The usemethed of any one of claims 2253-237#, wherein the antibody is produced in 

CHO cells. 

5 2475. The usemethed of any one of claims 2253-237-5, wherein the antibody causes cancer 

cell death. 

248#. The usemethed of any one of claims 2253-237#, the 
medicament is to be administered with at: least one additional therapeutic agent. 

2497. The usemethed of claim 248#, wherein the additional therapeutic agent is a 

10 chemotherapeutic agent. 

25048. The usemethed of claim 248#, wherein the additional therapeutic agent is an antibody. 

2514-9. The usemethed of any one of claims 2253-2375, wherein the liver cancer comprises 

cells that express EpCAM. 

252«. The usemethed of any one of claims 2253-237#, wherein the liver cancer comprises 

15 cells that express AFP. 

2531. The usei of any one of claims 2253-237#, wherein the liver cancer comprises 

cells that express AFP and EpCAM. 

2542. The usemethed of any one of claims 2253-237#, wherein the liver cancer comprises 

cells that express Notch2. 

20 2553. The usemethed of any one of claims 2253-237#, wherein the liver cancer comprises 

cells that express Jagl. 

2564. The usemethed of any one of claims 2253-237#, wherein the liver cancer comprises 

cells that express Notch2 and Jagl. 

257#. The usemethed of any one of claims 2253-237#, wherein the liver cancer comprises 

25 cells having nuclear Notch2. 

2586. The usemethed of any one of claims 2253-2375, wherein the liver cancer comprises 

cells having activated Ras. 

2597. The usemethod of any one of claims 2253-237#, wherein administering the Notch2 

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

30 26058. The usemethed of any one of claims 2253-237#, wherein administering the Notch2 

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

26159. The usemethed 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 

Prom 1, Sppl, FoxMl, Plkl, ccnbl and Aurkb. 
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2620. The usemethed of any one of claims 225 >-23 75, wherein administering the Notch2 

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

263+. The usefflretbed 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 

5 Wnt2, Axin2 and Glul. 

2643-. Use of an antibody to Nof.ch2 or Jagl in the manufacture of a medicament forA-flaethedref 

inhibiting cellular proliferation in-ee 4Feat»g mammalian liver cancer cells-wth-aH-fflitibedy 

2652. The useg of claim 2642, wherein the cell is in a human. 
10 2664. The-A method af-elagB-2-63of 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-Jagl antibody 

and a carrier for the treatment of liver cancer; and (c) a label affixed to the container, or a 

15 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. 

2697. The anti-Notch2 antibody of claim 267-268, wherein the liver cancer is hepatocellular 

carcinoma. 

20 27068. The anti-Notch2 antibody of claim 2697, wherein the antibody is an anti-Notch2 

antagonist antibody 

2716$. The anti-Notch2 antibody of claim 27068, wherein the antibody is an anti-Notch2 NRR 

antibody. 

2720. An anti-Jagl antibody for use in the treatment of a liver cancer. 

25 2734-. The anti-Jagl antibody of claim 2720, wherein the liver cancer is hepatocellular 

carcinoma. 

2742. The anti-Jagl antibody of claim 2720, wherein the antibody is an anti-Jagl antagonist 
antibody. 
275-3. The anti-Jagl antibody of claim 2720, wherein the antibody comprises at least one, two, 

30 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-Ll comprising the amino acid sequence of SEQ ID NO:88; 

35 (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. The antibody of claim 2753-, 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:85; 

(d) an HVR-Ll 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 N0:90. 

2775. 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; 

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

(d) an HVR-Ll 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. 

2786. 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-Ll 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 N0:90. 

2797. Use of an anti-Notch2 antibody in the preparation of a medicament for-

treatingment of a liver cancer. 

28078% The use of claim 2797, wherein the liver cancer is hepatocellular carcinoma. 

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

2820. The use of claim 2797, wherein the antibody is an anti-Notch2 NRR antibody 

2834-. The use of claim 2797, wherein the antibody binds to a Notch2 NRR with a Kd of < 10 

nM. 

2843. The use of claim 28179, wherein the antibody comprises: 

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

(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-Ll 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-Jaggedl antibody in the preparation of a medicament 

treat] ngtneir? of a liver cancer. 

2864. The use of claim 28S3-, wherein the cancer is hepatocellular carcinoma. 

2875. The use of claim 2855, wherein the antibody is an anti-Jagl antagonist antibody. 

2886. The use of claim 2853-, wherein the antibody compri ses 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-Ll 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. 

2897. The use of claim 2875, 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:85; 

(d) an HVR-Ll 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 N0:90. 

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-Ll 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-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:83; 

(c) an HVR-H3 comprising the amino acid sequence of SEQ ID NO: 85; 
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(d) an HVR-L l 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 N0:90. 

2920. Use of an article of manufacture as claimed in claim 2675 in the preparation of 

medicament for treatment of a liver cancer. 

2934 . Use of an article of manufacture as claimed in claim 2675 in the preparation of 

medicament for treatment of a liver cell proliferative disorder. 
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