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What is claimed is:
1. A method for determining whether a test subject having a metabolic disorder is a candidate

for treatment with a FGF19 variant, comprising;:

(a) co-administering FGF19 or a FGF19 surrogate, and a FGF19 variant tothe test
subject having a metabolic disorder, wherein the amount of the FGFY9 or the FGF19
surrogate administered to the test subject is sufficient to induce a £ancerous condition

in a reference population, and

(b) determining whether an indicia of a cancerous condition j€ observed in the test

subject;

wherein the absence of an indicia of a cancerous conditiof indicates that the test subject is a

candidate for treatment with a FGF19 variant.

2. A method for determining whether a test subject Waving a metabolic disorder is a candidate

for treatment with a FGF19 variant, comprisi

(a) providing a test subject having an/ndicia of a cancerous condition, the subject having
a metabolic disorder, co-admidstering FGF19 or a FGF19 surrogate, and a FGF19
variant to the test subject, wherein the amount of the FGF19 or the FGF19 surrogate
administered to the test sabject is sufficient to induce a cancerous condition in a

reference population, dnd

(b) determining whether an indicia of a cancerous condition is enhanced in the test

subject;

wherein the absefice of enhancement of an indicia of a cancerous condition indicates that the

test subject is/4 candidate for treatment with a FGF19 variant.

3. A method for determining whether a test subject having a metabolic disorder is a candidate

for trgatment with a FGF19 variant, comprising;:

providing a test subject having an indicia of a cancerous condition, the test subject
having a metabolic disorder, co-administering FGF19 or a FGF19 surrogate, and a

FGF19 variant to the test subject, wherein the amount of the FGF19 or the FGF19

-9] -



huang.liangshu
Line


WO 2015/065897 PCT/US2014/062378

surrogate is administered to the test subject is sufficient to induce a cancerous

condition in a reference population, and
(b) determining whether an indicia of a cancerous condition is reduced in the $€st subject;

wherein the reduction of an indicia of a cancerous condition indicates that the/est subject is a

candidate for treatment with a FGF19 variant.

4. The method of any one of claims 1 to 3, wherein an indicia of a cancgfous condition is a

tumor.

5. The method of claim 4, wherein the tumor is a colon tumor oy/a hepatic tumor.

6. The method of claim 3, wherein the reduction in an indi¢fa of a cancerous condition is

determined by a reduction in tumor number, tumor siZ, or tumor weight.

7. The method of any one of claims 1 to 6, whereinfghe FGF19 variant comprises or consists of

an amino acid sequence set forth in SEQ ID

8. The method of any one of claims 1 to 6, ¥herein the FGF19 variant comprises or consists of

an amino acid sequence set forth in ag one of SEQ ID NOS:5 to 29; or a subsequence or

fragment thereof.
9. The method of any one of clajhs 1 to 3, wherein the subject is an animal.
10. The method of any one of claims 1 to 3, wherein the subject is a mouse.

11. inY'10, wherein the mouse is a db/db mouse.

12. The method of Any one of claims 1 to 3, wherein the candidate FGF19 variant polypeptide

13. ethod of claim 12, wherein the hyperglycemic condition comprises diabetes.

he method of any one of claims 1 to 3, wherein the candidate FGF19 variant polypeptide

improves obesity or an undesirable body mass.
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15. The method of any one of claims 1 to 3, wherein the test subject has an increased level of

mature FGF19 compared to the level of mature FGF19 in a sample population.
16. The method of claim 15, wherein the test subject over-expresses FGF19.

17. The method of any one of claims 1 to 3, wherein at least one of the FGF19 orthe FGF19
surrogate, and the FGF19 variant is labeled.

18. The method of claim 17, wherein the label comprises a FLAG-tag.

19. The method of any one of claims 1 to 3, wherein the determining/step is performed more than

20 weeks after the co-administering step.

20. The method of any one of claims 1 to 3, wherein FGF19 48 co-administered with the FGF19

variant.

21. A method for determining whether a FGF19 varidnt is a candidate for treating a test subject

having a metabolic disorder, comprising;

(a) co-administering FGF19 or a FGF19 surrogate, and the FGF19 variant to the test
subject having a metabolic digdrder, wherein the amount of the FGF19 or the FGF19
surrogate administered to the test subject is sufficient to induce a cancerous condition

in a reference populatiog, and

(b) determining whethgr an indicia of a cancerous condition is observed in the test

subject;

wherein the absencé of an indicia of a cancerous condition indicates that the FGF19 variant is

a candidate for yfeatment of the test subject.

22. A method §6r determining whether a FGF19 variant is a candidate for treating a test subject

having ¢metabolic disorder, comprising;

providing a test subject having a metabolic disorder, the test subject having an indicia
of a cancerous condition, co-administering FGF19 or a FGF19 surrogate, and a

FGF19 variant to the test subject, wherein the amount of the FGF19 or the FGF19
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surrogate is administered to the test subject is sufficient to exacerbate a cancerous

condition in a reference population, and

(b) determining whether an indicia of a cancerous condition is enhanced in thg/test

subject;

wherein the absence of exacerbation of an indicia of a cancerous conditioryindicates that the

FGF19 variant is a candidate for treatment of the test subject.

23, The method of claim 22, wherein an indicia of a cancerous conditign is reduced in the test
subject.

24. The method of any one of claims 21 to 23, wherein an indifia of a cancerous condition is a
tumor.

25. The method of claim 24, wherein the tumor is a cofon tumor or a hepatic tumor.

26. The method of claim 23, wherein the reductios in an indicia of a cancerous condition is

determined by a reduction in tumor numbcy, tumor size, or tumor weight.

27. The method of any one of claims 21 tg'23, wherein the subject is an animal.
28. The method of any one of claimg/21 to 23, wherein the subject is a mouse.
29. The method of claim 28, whérein the mouse is a db/db mouse.

30. The method of any one/0f claims 21 to 23, wherein the candidate FGF19 variant polypeptide
improves at least ong condition selected from the group consisting of a hyperglycemic

condition, insuli/resistance, hyperinsulinemia, glucose intolerance and metabolic syndrome.

31. The method 6f claim 30, wherein the hyperglycemic condition comprises diabetes.

32. The method of any one of claims 21 to 23, wherein the candidate FGF19 variant polypeptide

impyoves obesity or an undesirable body mass.

he method of any one of claims 21 to 23, wherein the test subject has an increased level of

mature FGF19 compared to the level of mature FGF19 in a sample population.
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34. The method of claim 33, wherein the test subject over-expresses FGF19.

3s. The method of any one of claims 1 to 3, wherein at least one of the FGF19 or the FGJ19
surrogate, and the FGF19 variant is labeled.

36. The method of claim 35, wherein the label comprises a FLAG-tag.

37. The method of claim 21 or 22, wherein FGF19 is co-administered with tfe FGF19 variant.

38. The method of claim 21 or 22, wherein the determining step is perfopfmed more than 20

weeks after the co-administering step.

39. The method of claim 21 or 22, wherein the determining step/is performed more than 9

months after the co-administering step.

40. The method of claim 21 or 22, wherein the determiping step is performed more than 12

months after the co-administering step.
41. A method of treating a subject having a metgbolic disorder, comprising:

(a) providing a subject having a mgtabolic disorder, wherein the subject exhibits an

indicia of a FGF19—induced£ancerous condition, and

(b) administering to the supfject a therapeutically effective amount of a FGF19 variant

identified in any ong/of claims 21 to 23;

wherein there is an impfovement in the metabolic disorder in the subject.

42. The method of clagm 41, wherein the subject is an animal.
43. The method of claim 42, wherein the subject is a human.
44, The metlfod of claim 41, wherein the cancerous condition is a tumor.

ethod of claim 44, wherein the tumor is a colon tumor or a hepatic tumor.
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The method of claim 41, wherein the metabolic disorder is selected from the group consis
of a hyperglycemic condition, insulin resistance, hyperinsulinemia, glucose intolerance

obesity and metabolic syndrome.
The method of claim 46, wherein the hyperglycemic condition is diabetes.

The method of claim 41, wherein the improvement in the metabolic disordér in the subject is

a decrease in blood glucose.

The method of claim 41, wherein the improvement in the metabolj¢ disorder in the subject is

a decrease in body weight.

The method of claim 41, wherein the improvement in the petabolic disorder in the subject is

a decrease in insulin.

A model for determining whether a FGF19 variant/s a candidate for preventing a cancerous
disease, disorder or condition in a subject having a metabolic disorder, the model comprising
a subject that i) does not exhibit an indicia of/a cancerous condition prior to the
administration of an effective amount of FGF19 or a FGF19 surrogate, and ii) exhibits an
indicia of a cancerous condition after the administration of the FGF19 or FGF19 surrogate;
and wherein an indicia of a cancerods condition improves upon administration of an effective
amount of a polypeptide compriging or consisting of an amino acid sequence set forth in SEQ

ID NO:1.

A model for determining/whether a FGF19 variant is a candidate for treating a cancerous
disease, disorder or cgmdition in a subject having a metabolic disorder, the model comprising

a subject having ay/least one indicia of cancer resulting from administration of FGF19 or

he model of claim 53, wherein the tumor is a colon tumor or a hepatic tumor.
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The model of any one of claims 51 to 54, wherein the improvement of the indicia of cancer'is

a reduction in tumor number, tumor size, or tumor weight.

The model of any one of claims 51 to 55, wherein the subject is a mouse.

The model of claim 56, wherein the mouse is a db/db mouse.

The model of any one of claims 51 to 57, wherein at least one of the FGP19 or the FGF19
surrogate, and the FGF19 variant is labeled.

The model of claim 58, wherein the label comprises a FLAG-tagy

The model of claim 51 or 52, wherein the metabolic disordef is selected from the group
consisting of a hyperglycemic condition, insulin resistange, hyperinsulinemia, glucose

intolerance, obesity and metabolic syndrome.

The model of claim 60, wherein the hyperglycendc condition is diabetes.

The model of any one of claim 51 to 61, wherein step i) comprises the administration of an

effective amount of FGF19.

A method of antagonizing the oncog€nic activity of FGF19 in a subject, comprising
administering to the subject a thefapeutically effective amount of a FGF19 variant, thereby

antagonizing the oncogenic agfivity of FGF19 in the subject.

A method of treating a FéAF19-dependent cancer or tumor, or a symptom thereof, in a subject,
comprising administepdng to the subject a therapeutically effective amount of a FGF19
variant, wherein thegre is an improvement in the cancer, tumor or symptom thereof in the

subject.

A method of preventing a FGF19-dependent cancer or tumor, or a symptom thereof, in a
subject, Lomprising administering to the subject a therapeutically effective amount of a
FGF )M variant, wherein the cancer, tumor, or symptom thereof is prevented in the subject,

thereby preventing the FGF19-dependent cancer or tumor in the subject.

The method of claim 64 or 65, wherein the FGF19-dependent cancer or tumor is

hepatocellular carcinoma.
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The method of claim 64 or 65, wherein the FGF19-dependent cancer or tumor is not

hepatocellular carcinoma.

The method of claim 64 or 65, wherein the cancer or tumor is a colon cancer or tupor.

The method of claim 64 or 65, wherein the cancer or tumor is a prostate cancef or tumor.

The method of claim 64 or 65, wherein the cancer or tumor is a lung canger or tumor.

The method of any one of claims 63 to 71, wherein the subjgct is a subject in need thereof.
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1.

CLAIMS

A method for determining whether a test subject having a metabolic disorder is a

candidate for treatment with a FGF19 variant, comprising:

(i)

(i)

(iii)

@) co-administering FGF19 or a FGF19 surrogate, and a FGF19 variant to the
test subject having a metabolic disorder, wherein the amount of the FGF19 or the
FGF19 surrogate administered to the test subject is sufficient to induce a

cancerous condition in a reference population, and

(b) determining whether an indicia of a cancerous condition is observed;
wherein the absence of the indicia indicates that the test subject is a candidate for

treatment with a FGF19 variant;

@ providing a test subject having an indicia of a cancerous condition, the subject
having a metabolic disorder, co-administering FGF19 or a FGF19 surrogate, and a
FGF19 variant to the test subject, wherein the amount of the FGF19 or the FGF19
surrogate administered to the test subject is sufficient to induce a cancerous condition

in a reference population, and

(b) determining whether the indicia of a cancerous condition is enhanced in the
test subject; wherein the absence of enhancement of the indicia of a cancerous
condition indicates that the test subject is a candidate for treatment with a FGF19

variant; or

@ providing a test subject having an indicia of a cancerous condition, the test
subject having a metabolic disorder, co-administering FGF19 or a FGF19
surrogate, and a FGF19 variant to the test subject, wherein the amount of the
FGF19 or the FGF19 surrogate is administered to the test subject is sufficient to

induce a cancerous condition in a reference population, and

(b) determining whether the indicia of a cancerous condition is reduced in the
test subject; wherein the reduction of the indicia of a cancerous condition

indicates that the test subject is a candidate for treatment with a FGF19 variant.
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2. The method of claim 1, wherein the FGF19 variant comprises or consists of:

Q) an amino acid sequence set forth in any one of SEQ ID NO:1; or

(i) anamino acid sequence set forth in any one of SEQ ID NOs: 5-29; or a

subsequence or fragment thereof.

3. A method for determining whether a FGF19 variant is a candidate for treating a test

subject having a metabolic disorder, comprising:

(1) @ co-administering FGF19 or a FGF19 surrogate, and the FGF19 variant to the
test subject having a metabolic disorder, wherein the amount of the FGF19 or the
FGF19 surrogate administered to the test subject is sufficient to induce a cancerous

condition in a reference population, and

(b) determining whether an indicia of a cancerous condition is observed in the
test subject; wherein the absence of the indicia of a cancerous condition indicates

that the FGF19 variant is a candidate for treatment of the test subject;

(i) @ providing a test subject having a metabolic disorder, the test subject having an
indicia of a cancerous condition, co-administering FGF19 or a FGF19 surrogate, and
a FGF19 variant to the test subject, wherein the amount of the FGF19 or the FGF19
surrogate is administered to the test subject is sufficient to exacerbate a cancerous

condition in a reference population, and

(b) (1) determining whether the indicia of a cancerous condition is enhanced in
the test subject; wherein the absence of exacerbation of the indicia of a cancerous
condition indicates that the FGF19 variant is a candidate for treatment of the test
subject; or (2) determining whether the indicia of a cancerous condition is reduced
in the test subject; wherein the reduction of the indicia of a cancerous condition

indicates that the FGF19 variant is a candidate for treatment of the test subject.

4, The method of claim 1 or 2,
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@) wherein the indicia of a cancerous condition is a tumor; wherein optionally the

tumor is a colon tumor or a hepatic tumor; or

(b) wherein the reduction in the indicia of a cancerous condition in claim 1(iii) or
claim 2 (ii) is determined by a reduction in tumor number, tumor size, or tumor

weight.

The method of any one of claims 1 to 3, wherein the test subject
@ is an animal, a mouse, or a db/db mouse; or

(b) has an increased level of mature FGF19 compared to the level of mature FGF19

in a sample population; wherein optionally the test subject over-expresses FGF19.

The method of any one of claims 1 to 3, wherein the FGF19 variant polypeptide improves

€)) at least one condition selected from the group consisting of a hyperglycemic
condition, insulin resistance, hyperinsulinemia, glucose intolerance and metabolic
syndrome; wherein optionally the hyperglycemic condition comprises diabetes;

or

(b) obesity or an undesirable body mass.

The method of any one of claims 1 to 3, wherein at least one of the FGF19 or the FGF19
surrogate, and the FGF19 variant is labeled; wherein optionally the label comprises a
FLAG-tag.

The method of any one of claims 1 to 3, wherein FGF19 is co-administered with the
FGF19 variant.

The method of any one of claims 1 to 3, wherein the determining step is performed more
than 20 weeks, more than 9 months or more than 12 months after the co-administering

step.
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10.

11.

12.

Use of a FGF19 variant in the manufacture of a medicament for treating a subject having
a metabolic disorder, comprising a therapeutically effective amount of a FGF19 variant
identified in claim 2, wherein the subject exhibits an indicia of a FGF19-induced

cancerous condition, and

wherein there is an improvement in the metabolic disorder in the subject;
wherein optionally

Q) the subject is an animal; wherein optionally the animal is a human;

(i) the cancerous condition is a tumor; wherein optionally the tumor is a colon tumor

or a hepatic tumor;

(iii)  the metabolic disorder is selected from the group consisting of a hyperglycemic
condition, insulin resistance, hyperinsulinemia, glucose intolerance, obesity and
metabolic syndrome; wherein optionally the hyperglycemic condition is diabetes;

or

(iv)  the improvement in the metabolic disorder in the subject is a decrease in blood

glucose, a decrease in body weight or a decrease in insulin.

A model for determining whether a FGF19 variant is a candidate for preventing a cancerous
disease, disorder or condition in a subject having a metabolic disorder, the model comprising
a subject that i) does not exhibit an indicia of a cancerous condition prior to the
administration of an effective amount of a FGF19 or a FGF19 surrogate, and ii) exhibits an
indicia of a cancerous condition after the administration of the FGF19 or FGF19 surrogate;
and wherein an indicia of a cancerous condition improves upon administration of an effective
amount of a polypeptide comprising or consisting of an amino acid sequence set forth in SEQ
ID NO:1.

A model for determining whether a FGF19 variant is a candidate for treating a cancerous
disease, disorder or condition in a subject having a metabolic disorder, the model comprising

a subject having at least one indicia of cancer resulting from administration of FGF19 or
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13.

14.

15.

16.

FGF19 surrogate, wherein the indicia of cancer improves upon administration of an effective
amount of a polypeptide comprising or consisting of an amino acid sequence set forth in SEQ
ID NO:1.

The model of claim 11 or 12, wherein

Q) the indicia of cancer is a tumor; wherein optionally the tumor is a colon tumor or

a hepatic tumor;

(i) the improvement of the indicia of cancer is a reduction in tumor number, tumor

size, or tumor weight;
(iii)  the subject is a mouse; wherein optionally the mouse is a db/db mouse;

(iv)  at least one of the FGF19 or the FGF19 surrogate, and the FGF19 variant is
labeled; wherein optionally the label comprises a FLAG-tag;

(v) the metabolic disorder is selected from the group consisting of a hyperglycemic
condition, insulin resistance, hyperinsulinemia, glucose intolerance, obesity and
metabolic syndrome; wherein optionally the hyperglycemic condition is diabetes;

or

(vi)  the FGF19 or FGF19 surrogate is FGF19.

Use of a FGF19 variant in the manufacture of a medicament for antagonizing the oncogenic
activity of FGF19 in the subject.

Use of a FGF19 variant in the manufacture of a medicament for treating a FGF19-dependent

cancer or tumor, or a symptom thereof, in a subject.

Use of a FGF19 variant in the manufacture of a medicament for preventing a FGF19-

dependent cancer or tumor, or a symptom thereof, in a subject.
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17.

18.

19.

The use of the FGF19 variant of claim 15 or 16, wherein the FGF19-dependent cancer or
tumor is hepatocellular carcinoma, a colon cancer or tumor, a prostrate cancer or tumor,

ora Iung cancer or tumor.

The use of the FGF19 variant of claims 14 to 16, wherein the FGF19 variant is a
polypeptide comprising or consisting of an amino acid sequence set forth in SEQ ID
NO:1.

The use of the FGF19 variant of claims 14 to 16, wherein the subject is a subject in need

thereof.
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