from the patient before the treatment, wherein a change in the amount of the biomarker after
or during the treatment, as compared to before the treatment, is indicative of the efficacy of,
or in combination with one or more additional biomarkers of efficacy is indicative of the
efficacy of, the antagonist for treatment of the gastrointestinal disorder in the patient, and

wherein the biomarker is i
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\ kiness-ox-the number of alphaE-positive cells in intestinal crypt
epithelium.

[0018] Disclosed are methods of determining or monitoring the efficacy or of aiding in
determining or monitoring the efficacy of an integrin beta7 antagonist for treatment of a
gastrointestinal inflammatory disorder in a patient. In certain embodiments, the methods
comprise comparing the amount of a biomarker in a sample obtained from the patient after or

during treatment with the antagonist, to an amount of the biomarker in a

-6a-



embodiments, the gene expression level of the integrin receptor ligand, MadCAM-1, is
measured. In some embodiments, the level of the integrin receptor ligand, E-Cadherin, is
measured. In some embodiments, the level of gene expression of one or more lymphocyte
genes selected from CD19, CD8, and CD3epsilon is measured. In some embodiments, the
level of gene expression of one or more cytokines selected from IL-1B, IL-6, IL-12-p40, IL-
17A, IL-17-F, IL-23A, IFNy and TNFo is measured. In certain embodiments, the level of
gene expression is measured in colonic biopsy tissue. In certain embodiments, the level of
gene expression is measured by gPCR. In certain embodiments, the change in the biomarker
is an increase or a decrease. In certain embodiments, the biomarker is measured within 100
days after receiving a first dose of the antagonist. In certain embodiments, the biomarker is
measured at day 43 and at day 71 after receiving a first dose of the antagonist or the
biomarker is measured at week 6 and at week 10 after receiving a first dose of the antagonist.
In one embodiment, the gastrointestinal inflammatory disorder is an inflammatory bowel
disease. Exemplary inflammatory bowel diseases include ulcerative colitis and Crohn’s
disease. In certain embodiments, the patient is human.

[0018a] In another aspect, there is provided a method of determining or monitoring the
responsiveness of, or of aiding in determining or monitoring the responsiveness of, a patient
having a gastrointestinal inflammatory disorder to treatment with an integrin beta7
antagonist, the method comprising comparing the amount of a biomarker in a sample
obtained from the patient after or during treatment with the antagonist, to the amount of the
biomarker in a sample obtained from the patient before the treatment, wherein a change in the
amount of the biomarker after or during the treatment, as compared to before the treatment is
indicative of the responsiveness of, or in combination with one or more additional biomarkers
of responsiveness is indicative of the responsiveness of, the patient to treatment with the
antagonist, and wherein the biomarker is integsin-beta7 subunit-containing receptor
M@%@WW&%MW&%M&M&W&W unphoeyte-genes;
orgenc-expressiortovels-of one-vrmes

#the number of alphaE-positive cells in
intestinal crypt epithelium.

[0019] Disclosed are methods of determining or monitoring the responsiveness or of
aiding in determining or monitoring the responsiveness of a patient having a gastrointestinal
inflammatory disorder to treatment with an integrin beta7 antagonist. In certain

embodiments, the methods comprise comparing the amount of a
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disease. Exemplary inflammatory bowel diseases include ulcerative colitis and Crohn’s

disease. In certain embodiments, the patient is human.

[0019a] In another aspect, there is provided method of determining or monitoring
the efficacy of an integrin beta7 antagonist for treatment of a gastrointestinal inflammatory
disorder in an antagonist-treated patient in a placebo-controlled clinical trial, the method
comprising comparing the amount of a biomarker in a sample obtained from the patient after
or during treatment with the antagonist, to an amount of the biomarker in a sample obtained
from a placebo-treated patient, wherein a change in the amount of the biomarker in the
antagonist-treated patient after or during treatment, as compared to the amount of the
biomarker in the placebo-treated patient, is indicative of the efficacy of the antagonist for
treatment of the gastrointestinal disorder in the antagonist-treated patient, and wherein the
biomarker is integrin-betaZ-subunit-containing recoptoroceupaney by-theantagonist-on
more-eytelines-or-the number of alphaE-positive cells in intestinal crypt epithelium.

[0020] Disclosed are methods of determining or monitoring the efficacy of an integrin
beta7 antagonist for treatment of a gastrointestinal inflammatory disorder in an antagonist-
treated patient in a placebo-controlled clinical trial. In certain embodiments, the methods
comprise comparing the amount of a biomarker in a sample obtained from the patient after or
during treatment with the antagonist, to an amount of the biomarker in a sample obtained
from a placebo-treated patient, where a change in the amount of the biomarker in the
antagonist-treated patient after or during treatment, as compared to the amount of the
biomarker in the placebo-treated patient, is indicative of the efficacy of the antagonist for
treatment of the gastrointestinal disorder in the antagonist-treated patient, and where the
biomarker is integrin beta7 subunit-containing receptor occupancy by the antagonist on
colonic lymphocytes. In certain embodiments, the biomarker is selected from gene
expression levels of one or more integrin receptor ligands, gene expression levels of one or
more lymphocyte genes, gene expression levels of one or more cytokines, and the number of
alphaE-positive cells in intestinal crypt epithelium. In certain embodiments, the integrin
beta7 subunit-containing receptor is aER7 receptor or adP7 receptor. In one embodiment,
the integrin beta7 subunit-containing receptor occupancy on colonic lymphocytes is
determined by measuring integrin beta7 subunit-containing receptor occupancy on peripheral

blood lymphocytes, where the integrin beta7 subunit-containing
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genes selected from CD19, CD8, and CD3epsilon is measured. In some embodiments, the
level of gene expression of one or more cytokines selected from IL-1p, IL-6, IL-12-p40, IL-
17A,1L-17-F, IL-23A, IFNy and TNFo 1s measured. In certain embodiments, the level of
gene expression is measured in colonic biopsy tissue. In certain embodiments, the level of
gene expression is measured by qPCR. In certain embodiments, the change in the biomarker
is an increase or a decrease. In certain embodiments, the biomarker is measured within 100
days after receiving a first dose of the antagonist. In certain embodiments, the biomarker is
measured at day 43 and at day 71 after receiving a first dose of the antagonist or the
biomarker is measured at week 6 and at week 10 after receiving a first dose of the antagonist.
In certain embodiments, combinations of the above biomarkers are assessed. In certain
embodiments, the methods further comprise assessing one or more clinical biomarkers of
efficacy selected from clinical remission at week 6, clinical remission at week 10, clinical
response at week 6, clinical response at week 10, endoscopy score and rectal bleeding score
of 0 at week 6, endoscopy and rectal bleeding score of 0 at week 10, and time to flare of UC
after achieving response or remission. In one embodiment, the gastrointestinal inflammatory
disorder is an inflammatory bowel disease. Exemplary inflammatory bowel diseases include
ulcerative colitis and Crohn’s disease. In certain embodiments, the patient is human.
[0020a] In another aspect, there is provided a method of determining or monitoring the
responsiveness of a patient having a gastrointestinal inflammatory disorder to treatment with
an integrin beta7 antagonist, wherein the patient is in a placebo-controlled clinical trial, the
method comprising comparing the amount of a biomarker in a sample obtained from the
patient after or during treatment with the antagonist, to an amount of the biomarker in a
sample obtained from a placebo-treated patient, wherein a change in the amount of the
biomarker in the antagonist-treated patient after or during treatment, as compared to the
amount of the biomarker in the placebo-treated patient, is indicative of the responsiveness of

the patient to treatment with the antagonist, and wherein the biomarker is integrin-beta?

subunit-conteining receplorocoupaney-by-the-antagenist-oncolonic lymphooytesrorsene

more-bymphoeytegenes-or-gene-expressiontevels-of one-ermore-eytokinesyor-the number of
alphaE-positive cells in intestinal crypt epithelium.

[0021] Disclosed are methods of determining or monitoring the responsiveness of a
patient having a gastrointestinal inflammatory disorder to treatment with an integrin beta7

antagonist, where the patient is in a placebo-controlled clinical trial

-11-



WHAT IS CLAIMED IS

1. A method of determining the dosing regimen of an integrin beta7 antagonist
for treatment of a gastrointestinal inflammatory disorder in a patient, the method comprising
adjusting the dose regimen of the antagonist based on a comparison of the amount of a
biomarker in a sample obtained from the patient after or during treatment with a dosing
regimen of the antagonist, to an amount of the biomarker in a sample obtained from the
patient before the treatment, wherein a change in the amount of the biomarker after or during
the treatment, as compared to before the treatment, is indicative of the efficacy of or
responsiveness to the dose or dosing regimen of the antagonist for treatment of the
gastrointestinal disorder in the patient, and wherein the biomarker is integrin beta7 subunit-

containing receptor occupancy by the antagonist on colonic lymphocytes.

2. A method of determining or monitoring the efficacy or, or of aiding in
determining or monitoring the efficacy of, an integrin beta7 antagonist for treatment of a
gastrointestinal inflammatory disorder in a patient, the method comprising comparing the
amount of a biomarker in a sample obtained from the patient after or during treatment with
the antagonist, to an amount of the biomarker in a sample obtained from the patient before
the treatment, wherein a change in the amount of the biomarker after or during the treatment,
as compared to before the treatment, is indicative of the efficacy of, or in combination with
one or more additional biomarkers of efficacy is indicative of the efficacy of, the antagonist
for treatment of the gastrointestinal disorder in the patient, and wherein the biomarker is the

number of alphaE-positive cells in intestinal crypt epithelium.

3. A method of determining or monitoring the responsiveness of, or of aiding in
determining or monitoring the responsiveness of, a patient having a gastrointestinal
inflammatory disorder to treatment with an integrin beta7 antagonist, the method comprising
comparing the amount of a biomarker in a sample obtained from the patient after or during
treatment with the antagonist, to the amount of the biomarker in a sample obtained from the
patient before the treatment, wherein a change in the amount of the biomarker after or during
the treatment, as compared to before the treatment is indicative of the responsiveness of, or in
combination with one or more additional biomarkers of responsiveness is indicative of the
responsiveness of, the patient to treatment with the antagonist, and wherein the biomarker is

the number of alphaE-positive cells in intestinal crypt epithelium.
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4. A method of determining or monitoring the efficacy of an integrin beta7
antagonist for treatment of a gastrointestinal inflammatory disorder in an antagonist-treated
patient in a placebo-controlled clinical trial, the method comprising comparing the amount of
a biomarker in a sample obtained from the patient after or during treatment with the
antagonist, to an amount of the biomarker in a sample obtained from a placebo-treated
patient, wherein a change in the amount of the biomarker in the antagonist-treated patient
after or during treatment, as compared to the amount of the biomarker in the placebo-treated
patient, is indicative of the efficacy of the antagonist for treatment of the gastrointestinal
disorder in the antagonist-treated patient, and wherein the biomarker is the number of alphaE-

positive cells in intestinal crypt epithelium.

5. A method of determining or monitoring the responsiveness of a patient having
a gastrointestinal inflammatory disorder to treatment with an integrin beta7 antagonist,
wherein the patient is in a placebo-controlled clinical trial, the method comprising comparing
the amount of a biomarker in a sample obtained from the patient after or during treatment
with the antagonist, to an amount of the biomarker in a sample obtained from a placebo-
treated patient, wherein a change in the amount of the biomarker in the antagonist-treated
patient after or during treatment, as compared to the amount of the biomarker in the placebo-
treated patient, is indicative of the responsiveness of the patient to treatment with the

antagonist, and wherein the biomarker is the number of alphaE-positive cells in intestinal

crypt epithelium.

6. The method of claim 1, wherein the change in the occupancy is an increase or
decrease.

7. The method of any one of claims 2-5, wherein the change in the number of

alphaE-positive cells is a decrease.

8. The method of any one claims 1-7, wherein the biomarker is measured within

100 days after receiving a first dose of the antagonist.

9. The method of claim 8, wherein the biomarker is measured: (a) at day 43 and

at day 71 or (b) at week 6 and at week 10.

10.  The method of any one of claims 1-9, wherein the gastrointestinal

inflammatory disorder is an inflammatory bowel disease.
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11.  The method of claim 10, wherein the inflammatory bowel disease is Crohn's

disease (CD) or ulcerative colitis (UC).
12. The method of claim 11, wherein the patient is a human.

13.  The method of any one of claims 1-12, wherein the integrin beta7 antagonist is

an anti-beta7 antibody.
14.  The method of claim 13, wherein the antibody is monoclonal.

15. The method of claim 14, wherein the antibody is a chimeric, human or

humanized antibody.
16. The method of claim 15, wherein the antibody is an antibody fragment.

17. The method of claim 15, wherein the anti-beta7 antibody comprises six
hypervariable regions (HVRs), wherein:

(i) HVR-L1 comprises amino acid sequence Al-All, wherein Al-All is
RASESVDTYLH (SEQ ID NO:1); RASESVDSLLH (SEQ ID NO:7), RASESVDTLLH
(SEQ ID NO:8), or RASESVDDLLH (SEQ ID NO:9) or a variant of SEQ ID NOs:1, 7, 8 or
9 (SEQ ID NO:26) wherein amino acid A2 is selected from the group consisting of A, G, S,
T, and V and/or amino acid A3 is selected from the group consisting of S, G, L, K, N, P, Q, R,
and T, and/or A4 is selected from the group consisting of E, V, Q, A, D, G, H, L K, L, N, and
R, and/or amino acid A5 is selected from the group consisting of S, Y, A, D, G, H, , K, N, P,
R, T, and V, and/or amino acid A6 is selected from the group consisting of V, R, [, A, G, K,
I, M, and Q, and/or amino acid A7 is selected from the group consisting of D, V, S, A, E, G,
H, LK, L N, P, S, and T, and/or amino acid A8 is selected from the group consisting of D,
G, N, E, T, P and S, and/or amino acid A9 is selected from the group consisting of L, Y, I and
M, and/or amino acid A10 is selected from the group consisting of L, A, I, M, and V and/or
amino acid A11 is selected from the group consisting of H, Y, F, and S;

(ii) HVR-L2 comprises amino acid sequence B1-B8, wherein B1-B8 is
KYASQSIS (SEQ ID NO:2), RYASQSIS (SEQ ID NO:20), or XaaYASQSIS (SEQ ID
NO:21, where Xaa represents any amino acid) or-a variant of SEQ ID NOs:2, 20 or 21 (SEQ
ID NO:27) wherein amino acid B1 is selected from the group consisting of K, R, N, V, A, F,
Q,H,P, I L, Y and Xaa (where Xaa represents any amino acid), and/or amino acid B4 is

selected from the group consisting of S and D, and/or amino acid B3 is selected from the
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group consisting of Q and S, and/or amino acid B6 is selected from the group consisting of S,
D, L, and R, and/or amino acid B7 is selected from the group consisting of I, V, E, and K;

(i) HVR-L3 comprises amino acid sequence C1-C9, wherein CI1-C9 is
QQGNSLPNT (SEQ ID NO:3) or a variant of SEQ ID NO:3 (SEQ ID NO:28) wherein
amino acid C8 is selected from the group consisting of N, V, W, Y, R, S, T, A, F, H, [ L, and
M;

(iv) . HVR-H1 comprises amino acid sequence DI1-D10 wherein D1-D10 is
GFFITNNYWG (SEQ ID NO:4);

(v)  HVR-H2 comprises amino acid sequence EI-E17 wherein EI1-E17 is
GYISYSGSTSYNPSLKS (SEQ ID NO:5), or a variant of SEQ ID NO:5 (SEQ ID NO:29)
wherein amino acid E2 is selected from the group consisting of Y, F, V, and D, and/or amino
acid E6 is selected from the group consisting of S and G, and/or amino acid E10 is selected
from the group consisting of S and Y, and/or amino acid E12 is selected from the group
consisting of N, T, A, and D, and/or amino acid 13 is selected from the group consisting of P,
H, D, and A, and/or amino acid E15 is selected from the group consisting of L and V, and/or
amino acid E17 is selected from the group consisting of S and G; and

(vi)  HVR-H3 comprises amino acid sequence F2-F11 wherein F2 -F11 is
MTGSSGYFDF (SEQ ID NO:6) or RTGSSGYFDF (SEQ ID NO:19); or comprises amino
acid sequence F1-F11, wherein F1-F11 is AMTGSSGYFDF (SEQ ID NO:16),
ARTGSSGYFDF (SEQ ID NO:17), or AQTGSSGYFDF (SEQ ID NO:18), or a variant of
SEQ ID NOs:6, 16, 17, 18, or 19 (SEQ ID NO:30) wherein amino acid F2 isR, M, A, E, G,

Q, S, and/or amino acid F11 is selected from the group consisting of F and Y.

18. The method of claim 17, wherein the anti-beta7 antibody comprises three
heavy chain hypervariable region (HVR-H1-H3) sequences and three light chain
hypervariable region (HVR-L1-L3) sequences, wherein:

(1) HVR-L1 comprises SEQ ID NO:7, SEQ ID NO:8 or SEQ ID NO:9;

(i1) HVR-L2 comprises SEQ ID NO:2;

(ii1) HVR-L3 comprises SEQ ID NO:3;

(iv) HVR-HI comprises SEQ ID NO:4;

(v) HVR-H2 comprises SEQ ID NO:5; and

(vi) HVR-H3 comprises SEQ ID NO:6 or SEQ ID NO:16 or SEQ ID NO:17 or
SEQ ID NO:19.
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19. The method of claim 18, wherein the anti-beta7 antibody comprises a variable
light chain comprising the amino acid sequence of SEQ ID NO:31 and a variable heavy chain

comprising the amino acid sequence of SEQ ID NO:32.

20. The method of any one of claims 13-19, wherein the anti-beta7 antibody is

etrolizumab.

21. The method of claim 1, wherein the antagonist is an anti-beta7 antibody and
the dosing regimen determined as indicative of the efficacy of or responsiveness to the dose
or dosing regimen comprises subcutaneous administration of a first loading dose of 420 mg
anti-beta7 antibody followed two weeks later by subcutaneous administration of a first
maintenance dose of 315 mg anti-beta7 antibody followed by subcutaneous administration of
one or more subsequent maintenance doses of 315 mg anti-beta7 antibody, wherein each

subsequent maintenance dose is administered four weeks after the prior maintenance dose.

22. The method of claim 1, wherein the antagonist is an anti-beta7 antibody and
the dosing regimen determined as indicative of the efficacy of or responsiveness to the dose
or dosing regimen comprises subcutaneous administration of 105 mg anti-beta7 antibody

every four weeks.

23. The method of claim 1, wherein the antagonist is an anti-beta7 antibody and
the dosing regimen determined as indicative of the efficacy of or responsiveness to the dose
or dosing regimen comprises subcutaneous administration of 50 mg anti-beta7 antibody every

two weeks.

24. The method of any one of claims 21-23, wherein the anti-beta7 antibody is

etrolizumab.

25. The method of claim 2 or claim 4, further comprising one or more clinical
biomarkers of efficacy selected from clinical remission at week 6, clinical remission at week
10, clinical response at week 6, clinical response at week 10, endoscopy score and rectal
bleeding score of 0 at week 6, endoscopy and rectal bleeding score of 0 at week 10, and time

to flare of UC after achieving response or remission.

26. The method of claim 3 or claim 5, further comprising one or more clinical

biomarkers of responsiveness selected from clinical remission at week 6, clinical remission at
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week 10, clinical response at week 6, clinical response at week 10, endoscopy score and
rectal bleeding score of 0 at week 6, endoscopy and rectal bleeding score of 0 at week 10, and

time to flare of UC after achieving response or remission.
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WHAT IS CLAIMED IS

1. A method of determining or monitoring the efficacy or, or of aiding in
determining or monitoring the efficacy of, an integrin beta7 antagonist for treatment
gastrointestinal inflammatory disorder in a patient, the method comprising comparing the
amount of a biomarker in a sample obtained from the patient after or during treatment with
the antagonist, to an amount of the biomarker in a sample obtained from the patient before

the treatment, wherein a change in the amount of the biomarker after or ddring the treatment,

as compared to before the treatment, is indicative of the efficacy of, ordn combination with
one or more additional biomarkers of efficacy is indicative of the efficacy of, the antagonist
for treatment of the gastrointestinal disorder in the patient, and wherein the biomarker is
integrin beta7 subunit-containing receptor occupancy by the ghtagonist on colonic
lymphocytes, or gene expression levels of one or more intggrin receptor ligands, or gene

expression levels of one or more lymphocyte genes, or gene expression levels of one or more

cytokines, or the number of alphaE-positive cells in jitestinal crypt epithelium.

2. A method of determining or mongforing the responsiveness of, or of aiding in
determining or monitoring the responsivenesg of, a patient having a gastrointestinal
inflammatory disorder to treatment with ag integrin beta7 antagonist, the method comprising
comparing the amount of a biomarker if a sample obtained from the patient after or during
treatment with the antagonist, to the amount of the biomarker in a sample obtained from the
patient before the treatment, whep€in a change in the amount of the biomarker after or during
the treatment, as compared to Before the treatment is indicative of the responsiveness of, or in
combination with one or mgie additional biomarkers of responsiveness is indicative of the

responsiveness of, the patient to treatment with the antagonist, and wherein the biomarker is

integrin beta7 subuniécontaining receptor occupancy by the antagonist on colonic
lymphocytes, or gghe expression levels of one or more integrin receptor ligands, or gene
expression levels of one or more lymphocyte genes, or gene expression levels of one or more

cytokines,

oy'the number of alphaE-positive cells in intestinal crypt epithelium.

A method of determining or monitoring the efficacy of an integrin beta7
antagbnist for treatment of a gastrointestinal inflammatory disorder in an antagonist-treated
pafient in a placebo-controlied clinical trial, the method comprising comparing the amount of

a biomarker in a sample obtained from the patient after or during trcatment with the
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antagonist, to an amount of the biomarker in a sample obtained from a placebo-treated
patient, wherein a change in the amount of the biomarker in the antagonist-treated patient
after or during treatment, as compared to the amount of the biomarker in the placebo-treatgd
patient, is indicative of the efficacy of the antagonist for treatment of the gastrointestin
disorder in the antagonist-treated patient, and wherein the biomarker is integrin beta
subunit-containing receptor occupancy by the antagonist on colonic lymphocytes/or gene
expression levels of one or more integrin receptor ligands, or gene expression }vels of one or
more lymphocyte genes, or gene expression levels of one or more cytokines/ or the number of

alphaE-positive cells in intestinal crypt epithelium.

4. A method of determining or monitoring the responsiyéness of a patient having
a gastrointestinal inflammatory disorder to treatment with an integrin beta7 antagonist,
wherein the patient is in a placebo-controlled clinical trial, the Mnethod comprising comparing
the amount of a biomarker in a sample obtained from the pafient after or during treatment
with the antagonist, to an amount of the biomarker in a sdmple obtained from a placebo-
treated patient, wherein a change m the amount of the/biomarker in the antagonist-treated
patient after or during treatment, as compared to thé amount of the biomarker in the placebo-
treated patient, is indicative of the responsiven ¢ of the patient to treatment with the
antagonist, and wherein the biomarker is inte frin beta7 subunit-containing receptor
occupancy by the antagonist on colonic lyfphocytes, or gene expression levels of one or
more integrin receptor ligands, or gen epression levels of one or more lymphocyte genes,
or gene expression levels of one or more cytokines, or the number of alphaE-positive cells in

intestinal crypt epithelium.

5. A method of determining the dosing regimen of an integrin beta7 antagonist
for treatment of a gastroiptestinal inflammatory disorder in a patient, the method comprising
adjusting the dose regi en of the antagonist based on a comparison of the amount of a
biomarker in a sample obtained from the patient after or during treatment with a dosing
regimen of the ap gon'ist, to an amount of the biomarker in a sample obtained from the
patient beforey he treatment, wherein a change in the amount of the biomarker after or during

the treatment, as compared to before the treatment, is indicative of the efficacy of or
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6. The method of any one of claims 1-5, wherein the biomarker is integrin beta7
subunit-containing receptor occupancy by the antagonist on colonic lymphocytes and the

integrin beta7 subunit-containing receptor is aEB7 receptor.

7. The method of any one of claims 1-5, wherein the biomarker is integrip beta7
subunit-containing receptor occupancy by the antagonist on colonic lymphocytes ayfd the

integrin beta7 subunit-containing receptor is o437 receptor.

8. The method of any one of claims 1-7, wherein the biomarkep/is integrin beta7
subunit-containing receptor occupancy by the antagonist on colonic lymphocytes and the
integrin beta7 subunit-containing receptor occupancy on colonic lymphocytes is determined
by measuring integrin beta7 subunit-containing receptor occupancy’on peripheral blood
lymphocytes, wherein the integrin beta7 subunit-containing receptor occupancy on peripheral
blood lymphocytes was previously determined to be essentialy the same as the integrin beta7

subunit-containing receptor occupancy on colonic lymphogdytes.

9. The method of any one of claims 1-8, wherein the biomarker is integrin beta7
subunit-containing receptor occupancy by the antagonist on colonic lymphocytes and the
occupancy of the integrin beta7 subunit-containifig receptor is determined by a method
comprising incubating the lymphocytes with Jabeled anti-beta7 antibody, wherein the labeled
anti-beta7 antibody binds to the same epitgpe as the integrin beta7 antagonist, washing the

lymphocytes, and measuring the perce ‘ée of labeled lymphocytes by flow cytometry.

10.  The method of clai
isothiocyanate (FITC), thodamige, phycoerythrin (PE), allophycocyanin (APC), peridinin
chlorophyll protein (PerCP), PE-Cy7, APC-Cy7 and APC-H7.

9, wherein the label is sclected from fluorescein

11.  The methgd of claim 9, wherein the integrin beta7 antagonist is etrolizumab

and the labeled anti-bgta7 antibody is etrolizumab or FIB504.

12. The method of any one of claims 1-9, wherein the change in the occupancy is

an increase or decrease.

The method of any one of claims 1-4, wherein the biomarker is gene

expresgion levels of one or more integrin receptor ligands and the integrin receptor ligand is
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14, The method of claim 13, wherein the change in gene expression is a decrease.

15.  The method of any one of claims 1-4, wherein the biomarker is gene
expression levels of one or more integrin receptor ligands and the integrin receptor ligand i
E-Cadherin. |

16. The method of claim 15, wherein the change in gene expression i€ an increase.

17.  The method of any one of claims 1-4, wherein the biomarkey/1s gene
expression levels of one or more lymphocyte genes and the one or more ph.ocyte genes
are selected from CD19, CD§, and CD3epsilon.

18. The method of claim 17, wherein the change in gefie expression is a decrease.

19.  The method of any one of claims 1-4, wherei the biomarker is gene
expression levels of one or more cytokines and the one og/more cytokines is selected from IL-

18, IL-6, IL-12-p40, IL-17A, IL-17-F, IL-23A, IFNy afd TNFa.

20. The method of claim 19, wherein tife change in gene expression is a decrease.

21. The method of any one of claiths 13-20, wherein the gene expression level is

measured in colonic biopsy tissue.

22. The method of claim 24, wherein the gene expression level is measured by

qPCR.

23.  The method ofAny one of claims 1-4, wherein the biomarker is the number of
alphaE-positive cells in thedntestinal crypt epithelium and wherein the change in the number

of alphaE-positive cells i§ a decrease.

24, The saethod of any one claims 1-23, wherein the biomarker is measured

within 100 days gfter receiving a first dose of the antagonist.

25. /' The method of claim 24, wherein the biomarker is measured: (a) at day 43 and
at day 71/0r (b) at week 6 and at week 10.

" 26.  The method of any one of claims 1-25, wherein the gastrointestinal

lammatory disorder is an inflammatory bowel discase.
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27, The method of claim 26, wherein the inflammatory bowel disease is Crohn's
disease (CD) or ulcerative colitis (UC).

28. The method of claim 27, wherein the patient is a human.

29.  The method of any one of claims 1-10 or 12-28, wherein the integrin Beta7

antagonist is an anti-beta7 antibody.
30. The method of claim 29, wherein the antibody is monoclonal.

31, The method of claim 30, wherein the antibody is a £himeric, human or

humanized antibody.
32. The method of claim 31, wherein the antibody is ayf antibody fragment.

33. The method of claim 31, wherein the antibeta7 antibody comprises six
hypervariable regions (HVRS), wherein:

() HVR-L1 comprises amino acid sequgnce Al-All, wherein AI-All is
RASESVDTYLH (SEQ ID NO:1); RASESVDSLIH (SEQ ID NO:7), RASESVDTLLH
(SEQ ID NO:8), or RASESVDDLLH (SEQ ID N®:9) or a variant of SEQ ID NOs:1, 7, 8 or
9 (SEQ ID NO:26) wherein amino acid A2 is sélected from the group consisting of A, G, S,

T, and V and/or amino acid A3 is selected fr

the group consisting of S, G, LK, N, P, Q, R,
consisting of E, V,Q, A, D, G, H, LK, L, N, and
R, and/or amino acid A5 is selected froph the group consisting of S, ¥, A, D, G, H, L K, N, P,
R, T, and V, and/or amino acid A6 j

and T, and/or A4 is selected from the gro

selected from the group consisting of V, R, L, A, G, K,
L, M, and Q, and/or amino acid A7 is selected from the group consisting of D, V, S, A, E, G,
H, LK L N,P,S, and T, and/or amino acid A8 is selected from the group consisting of D,
G, N, E, T, P and S, and/or gmino acid A9 is selected from the group consisting of L, Y, I and
M, and/or amino acid AY0 is selected from the group consisting of L, A, I, M, and V and/or

amino acid A1l is selg ted from the group consisting of H, Y, F, and S;

selegfed from the group consisting of S and D, and/or amino acid B5 is selected from the
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group consisting of Q and S, and/or amino acid B6 is selected from the group consisting of S,
D, L, and R, and/or amino acid B7 is selected from the group consisting of I, V, E, and K;

(i) HVR-L3 comprises amino acid sequence CI1-C9, wherein C1-C
QQGNSLPNT (SEQ ID NO:3) or a variant of SEQ ID NO:3 (SEQ ID NO:28)
amino acid C8 is selected from the group consisting of N, V, W, Y, R, S, T, A, F, |, 1 L, and
M;

(ivy HVR-H1 comprises amino acid sequence D1-D10 whergin D1-DI10 is
GFFITNNYWG (SEQ ID NO:4);

(v) HVR-H2 comprises amino acid sequence EI1-E17 fwherein E1-E17 is
GYISYSGSTSYNPSLKS (SEQ ID NO:5), or a variant of SEQ ID/NO:5 (SEQ ID NO:29)
wherein amino acid E2 is selected from the group consisting of Y/F, V, and D, and/or amino

acid E6 is selected from the group consisting of S and G, and/or amino acid E10 is selected

from the group consisting of S and Y, and/or amino acid/E12 is selected from the group
consisting of N, T, A, and D, and/or amino acid 13 is selgtted from the group consisting of P,
H, D, and A, and/or amino acid E15 is selected from fhe group consisting of L and V, and/or
amino acid E17 is selected from the group consisting of S and G; and

(vi)  HVR-H3 comprises amino acid sgquence F2-F11 wherein F2 -F11 is
MTGSSGYFDF (SEQ ID NO:6) or RTGSSGY FDF (SEQ ID NO:19); or comprises amino
acid sequence F1-F11, wherein F1-F11 is AMTGSSGYFDF (SEQ ID NO:16),
ARTGSSGYFDF (SEQ ID NO:17), or XAQTGSSGYFDF (SEQ ID NO:18), or a variant of
SEQ ID NOs:6, 16, 17, 18, or 19 (SEQ ID NO:30) wherein amino acid F2 is R, M, A, E, G,

Q, S, and/or amino acid F11 is selgtted from the group consisting of Fand Y.

34,  The method of claim 33, wherein the anti-beta7 antibody comprises three
heavy chain hypervariable region (HVR-HI-H3) sequences and three light chain
hypervariable region ( -L1-L3) sequences, wherein:

(iy HVR-I/1 comprises SEQ ID NO:7, SEQ ID NO:8 or SEQ ID NO:9;

(1) HVR-L3 comprises SEQ ID NO:3;
W) HVR-HI1 comprises SEQ ID NO:4;
(v) HVR-H2 comprises SEQ ID NO:5; and
(vi) HVR-H3 comprises SEQ ID NO:6 or SEQ ID NO:16 or SEQ ID NO:17 or
SE@ ID NO:19.
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35. The method of claim 34, wherein the anti-beta7 antibody comprises a variable
light chain comprising the amino acid sequence of SEQ ID NO:31 and a variable heavy chain

comprising the amino acid sequence of SEQ ID NO:32.

36. The method of any one of claims 29-35, wherein the anti-beta7 aplibody is

etrolizaumab.

37.  The method of claim 5, wherein the antagonist is an anti-befa7 antibody and
the dosing regimen determined as indicative of the efficacy of or respondiveness to the dose
or dosing regimen comprises subcutaneous administration of a first lgading dose of 420 mg
anti-beta7 antibody followed two weeks later by subcutaneous /administration of a first
maintenance dose of 315 mg anti-beta7 antibody followed by syBcutaneous administration of
one or more subsequent maintenance doses of 315 mg antibeta7 antibody, wherein each

subsequent maintenance dose is administered four weeks after the prior maintenance dose.

38.  The method of claim 5, wherein the gritagonist is an anti-beta7 antibody and

the dosing regimen determined as indicative of the/efficacy of or responsiveness to the dose
or dosing regimen comprises subcutaneous adrninistration of 105 mg anti-beta7 antibody

every four weeks.

39, The method of claim 5, ytherein the antagonist is an anti-beta7 antibody and

the dosing regimen determined as inddcative of the efficacy of or responsiveness to the dose
or dosing regimen comprises subcutancous administration of 50 mg anti-beta7 antibody every

two weeks.

40. The method/of any one of claims 37-39, wherein the anti-beta7 antibody is

etrolizumab.

41. The phethod of claim 1 or claim 3, further comprising one or more clinical
biomarkers of efficacy selected from clinical remission at week 6, clinical remission at week
10, clinical regponse at week 6, clinical response at week 10, endoscopy score and rectal
bleeding scgre of 0 at week 6, endoscopy and rectal bleeding score of 0 at week 10, and time

f UC after achieving response or remission,

42.  The method of claim 2 or claim 4, further comprising one or more clinical

iomarkers of responsiveness selected from clinical remission at week 6, clinical remission at
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week 10, clinical response at week 6, clinical response at week 10, endoscopy score and
rectal bleeding score of 0 at week 6, endoscopy and rectal bleeding score of § at week 10, and

time to flare of UC after achieving response or remission.
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