where the therapeutic agent is or has been shown in clinical studies to be of therapeutic
benefit in such specific UC or CD patient subpopulation.

[0017] The invention described herein meets certain of the above-described needs and
provides other benefits.

[0018] All references cited herein, including patent applications and publications, are
incorporated by reference in their entirety for any purpose.

SUMMARY
[0019] The methods of the invention-disclosure are based, at least in part, on the
discovery that mRNA expression levels of certain genes in biological samples obtained from
patients, e.g., intestinal biopsies or blood, are predictive of responsiveness of patients
suffering from a gastrointestinal inflammatory disorder to treatment with integrin beta7
antagonists.
[0020] Accordingly, i#n-ene-aspeetdisclosed are methods of predicting the response of a
patient suffering from a gastrointestinal inflammatory disorder, or predicting responsiveness
of a gastrointestinal inflammatory disorder patient, to a therapy comprising an integrin beta7
antagonist-are-provided. :
[0020a] In one aspect, there is provided a method of predicting the response of a patient
suffering from a gastrointestinal inflammatory disorder to a therapy comprising an integrin
beta7 antagonist, the method comprising:

measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four High Expression Predictive Genes (“HEPG™) in a biological sample that
has been obtained from the patient, selected from GZMA, KI.RB1, FOXMI1, CCDC90A,
CCLA4, CPA2, CXCR6,DDO, ECHI1, FAMI125B, FASLG, FGF9, GPR15, GZMB,
KCNMALI, PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3;

comparing the mRNA expression level detected in the sample to a reference Jevel
for each of the HEPG measured; and

predicting that the patient will respond to the therapy when the level of mRNA
expression of each of the HEPG measured has been measured as elevated compared to the
respective reference level for each of the HEPG measured.
[0020b] In one aspect, there is provided a method of predicting responsiveness of a

gastrointestinal inflammatory disorder patient to an integrin beta7 antagonist treatment, the
method comprising measuring the mRNA expression level of at least one, at least two, at
least three, or at least four HEPG selected from GZMA, KLRB1, FOXM]1, CCDC90A,
CCLAL1.2, CPA2, CXCR6, DDO, ECHI1, FAMI125B, FASLG, FGF9, GPR15, GZMB,
KCNMAL1, PHF14, TIFAB, TMEM200A, TMIGD?2, and SLC8A3 in a biological sample that
has been obtained from the patient, wherein elevated mRNA expression level of each of the
HEPG measured compared to a reference level for each of the HEPG measured identifies the
patient as one who is likely to respond to the integrin beta7 antagonist treatment.




10020¢] In certain embodiments, a biological sample is obtained from the patient and levels
of mRNA expression are measured. In some embodiments, expression of at least one, at least
two, at least three, or at least four High Expression Predictive Genes (“HEPG”) in the sample
selected from GZMA, KLRB1, FOXM1, CCDC90A, CCL4, CPA2, CXCR6, DDO, ECHI,
FAMI125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF14, TIFAB, TMEM200A,
TMIGD2, and SLC8A3 are measured. In some embodiments, the at least one, at least two, at
least three, or at least four HEPG are selected from GZMA, KLRB1, FOXM1, SLC8A3, and
ECH1. In some embodiments, a further HEPG in addition to those identified above is
measured, which further HEPG is ITGAE. In one embodiment, the biological sample is a
tissue biopsy sample. In one embodiment, the biopsy is obtained from intestinal tissue. In
certain such embodiments comprising a tissue biopsy sample or intestinal tissue, the HEPG
does not include SLC8A3. In one embodiment, the biological sample is peripheral whole
blood. In certain such embodiments comprising peripheral blood, the HEPG includes
SLC8A3. In one embodiment, the peripheral whole blood is collected in a PAXgene tube. In
certain embodiments, the mRNA expression level is measured by an RNA sequencing
method, microarray or PCR method. In one embodiment, the PCR method is gPCR. In
certain embodiments, the measuring comprises amplifying one or more of GZMA, KLRBI,
FOXM1, CCDC90A, CCL4L1.2, CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9,
GPR15, GZMB, KCNMA1, PHF14, TIFAB, TMEM200A, TMIGD?2, and



SLC8A3 mRNA, and optionally further comprises amplifyihg ITGAE mRNA, and detecting
the amplified mRNA, thereby measuring the level of amplified mRNA. In certain
embodiments, the mRNA expression level is compared to a reference level. In some
embodiments, the mRNA expression level is compared to a reference level for each of the
HEPG measured. In certain embodiments, each of the reference levels is.a median value. In
some embodiments, the patient is predicted to respond to therapy comprising the integrin
beta7 antagonist when the mRNA expression level of at least one, at least two, at least three,
or at least four HEPG in the sample selected from GZMA, KLRB1, FOXM1, CCDC90A,
CCL4, CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB,
KCNMAL, PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 is elevated compared to a
reference value for each of the HEPG measured, which in certain embodiments is a median
value for each reference value. In one embodiment, the response is clinical remission. In one
embodiment, the response is mucosal healing. In one embodiment, the response is clinical
response. In certain embodiments, remission in the patient is determined to be induced when
the absolute Mayo Clinic Score < 2 and no individual subscore >1, which is also referred to
as clinical remission. In certain embodiments, mucosal healing is determined to have
occurred when the patient is determined to have an endoscopy subscore of 0 or 1 as assessed
by flexible sigmoidoscopy. In certain such embodiments, patients who experience mucosal
healing are determined to have an endoscopy subscore of 0. In certain embodiments, clinical
response is determined to have occurred when the patient experiences a 3-point decrease and
30% reduction from baseline in MCS and > 1-point decrease in rectal bleeding subscore or
absolute rectal bleeding score of 0 or 1.

[0021] In-another-aspeet;Also disclosed are methods of identifying a patient suffering

from a gastrointestinal inflammatory disorder as likely to respond to a therapy comprising an
integrin beta7 antagonist-are-provided. In eertain-embodimentsone aspect, there is provided a

method of identifving a patient suffering from a gastrointestinal inflammatory disorder as

likely to respond to a therapy comprising an integrin beta7 antagonist, the method
comprisingthe-methods-eomprise: (a) measuring the level of mRNA expression of at least
one, at least two, at least three, or at least four HEPG selected from GZMA, KLRBI,
FOXM1, CCDC90A, CCL4, CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9,
GPR15, GZMB, KCNMAL1, PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a

biological sample that has been obtained from the patient; (b) comparing the level of mRNA
expression measured in (a) to a reference level for each of the respective HEPG measured;
and (c) identifying the patient as more likely to respond to the therapy comprising an integrin
beta7 antagonist when the level of mRNA expression of each HEPG measured in (a) is above
the respective reference level for each of the HEPG measured. In some embodiments, the at

least one, at least two, at least three, or at least four HEPG are selected from GZMA, KLRB1,



FOXM1, SLC8A3, and ECHI. In some embodiments, a further HEPG in addition to those
identified above is measured, which further HEPG is ITGAE. In one embodiment, the
patient is a human. In one embodiment, the patient is not previously treated with an anti-TNF
therapeutic agent. In one embodiment, the gastrointestinal inflammatory disorder is an
inflammatory bowel disease. In one embodiment, the inflammatory bowel disease is
ulcerative colitis or Crohn’s disease. In one embodiment, the inflammatory bowel disease is
ulcerative colitis and the response is selected from clinical response, mucosal healing and
remission. In certain embodiments, remission in the patient is determined to be induced
when the absolute Mayo Clinic Score < 2 and no individual subscore >1, which is also
referred to as clinical remission. In certain embodiments, mucosal healing is determined to
have occurred when the patient is determined to have an endoscopy subscore of 0 or 1 as
assessed by flexible sigmoidoscopy. In certain such embodiments, patients who experience
mucosal healing are determined to have an endoscopy subscore of 0. In certain
embodiments, clinical response is determined to have occurred when the patient experiences
a 3-point decrease and 30% reduction from baseline in MCS and > 1-point decrease in rectal
bleeding subscore or absolute rectal bleeding score of 0 or 1.

[0022] Ina-furtheraspeetFurther disclosed are methods of treating a patient having a
gastrointestinal inflammatory disorder-are-previded. In certain embodiments, the methods
comprise: (a) measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four HEPG selected from GZMA, KLRB1, FOXM1, CCDC90A, CCLA4,
CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMALI,
PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological sample from the
patient; (b) comparing the level of mRNA expression of each HEPG measured in (a) to a
reference level for each of the HEPG measured; (c) identifying the patient as more likely to
respond a therapy comprising an integrin beta7 antagonist when the level of mRNA
expression of each HEPG measured in (a) is above the respective reference level for each of
the HEPG measured; and (d) administering the therapy when the level of mRNA expression
of each HEPG measured in (a) is above the respective reference level for each of the HEPG
measured, thereby treating the gastrointestinal inflammatory disorder. In one aspect. there is
provided use of an integrin beta7 antagonist in the manufacture of a medicament for treating
a patient having a gastrointestinal inflammatory disorder, wherein the patient is one who has
been identified as more likely to respond to a therapy comprising the integrin beta7

antagonist by a method comprising: (a) measuring the level of mRNA expression of at least
one, at least two. at least three, or at least four HEPG selected GZMA, KLRB1, FOXMI1,
CCDC90A, CCL4, CPA2, CXCR6, DDO, ECHI1, FAM125B, FASLG, FGF9, GPR15,
GZMB. KCNMA1. PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological
sample that has been obtained from the patient: (b) comparing the level of mRNA expression
of each HEPG measured in (a) to a reference level for each of the HEPG measured; and (¢)
identifving the patient as more likely to respond a therapy comprising an integrin beta7
antagonist when the level of mRNA expression of each HEPG measured in (a) is above the
respective reference level for each of the HEPG measured. In some embodiments, the at least
one, at least two, at least three, or at least four HEPG are selected from GZMA, KLRBI,
FOXM1, SLC8A3, and ECHI1. In some embodiments, a further HEPG in addition to those
identified above is measured, which further HEPG is ITGAE. In one embodiment, 105 mg of
the integrin beta7 antagonist is administered subcutaneously once every four weeks. In one
embodiment, an initial dose of 210 mg of the integrin beta7 antagonist is administered
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subcutaneously followed by subsequent doses, each subsequent dose of 210 mg of the
integrin beta7 antagonist administered subcutaneously, administered at each of weeks 2, 4, 8
and 12 after the initial dose. In one embodiment, the patient is a human. In one embodiment,
the patient is not previously treated with an anti-TNF therapeutic agent. In one embodiment,
the gastrointestinal inflammatory disorder is an inflammatory bowel disease. In one
embodiment, the inflammatory bowel disease is ulcerative colitis or Crohn’s disease. In one
embodiment, the inflammatory bowel disease is ulcerative colitis and the response is selected
from clinical response, mucosal healing and remission. In certain embodiments, remission in
the patient is determined to be induced when the absolute Mayo Clinic Score < 2 and no
individual subscore >1, which is also referred to as clinical remission. In certain
embodiments, mucosal healing is determined to have occurred when the patient is determined
to have an endoscopy subscore of 0 or 1 as assessed by flexible sigmoidoscopy. In certain
such embodiments, patients who experience mucosal healing are determined to have an
endoscopy subscore of 0. In certain embodiments, clinical response is determined to have
occurred when the patient experiences a 3-point decrease and 30% reduction from baseline in
MCS and > 1-point decrease in rectal bleeding subscore or absolute rectal bleeding score of 0
orl.

[0023] Inyet-another-aspeet;Disclosed are methods of predicting the response of a patient

suffering from a gastrointestinal inflammatory disorder, or predicting responsiveness of a
gastrointestinal inflammatory disorder patient, to a therapy comprising an integrin beta7
antagonist are-previded-in which expression of at least one, at least two, or at least three Low
Expression Predictive Genes (“LEPG”) in the sample selected from SLC8A3, TNFSF15,
BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF,
LMO4, LRRC4, MLK7.AS1, MTIM, MUCLI, MX1, PMCH, REM2, SSTR2, TM4SF4,
TMEMI154, UROS, VNN2, and VNN3 are measured.

[0023a] In one aspect, there is provided a method of predicting the response of a patient

suffering from a eastrointestinal inflammatory disorder to a therapy comprising an integrin

beta7 antagonist, the method comprising:

measuring the level of mRNA expression of at least one, at least two. or at least

three Low Expression Predictive Genes (“LEPG”) in a biological sample that has been
obtained from the patient, selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3. FGF7, HAMP. IL1A, IL18RAP. INHBA, LIF, LMO4, LRRC4,
MLK7.AS1, MTIM. MUCL1, MX1. PMCH, REM2. SSTR2. TM4SF4, TMEM154, URQOS,
VNN2, and VNN3.
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comparing the mRNA expression level of each of the LEPG measured in the

sample to a reference level for each of the LEPG measured, and

predicting that the patient will respond to the therapy when the level of mRNA expression of

each of the LEPG measured has been measured as reduced compared to the respective

reference level for each of the LEPG measured.

[6023b1 In one aspect, there is provided a method of predicting responsiveness of a

gastrointestinal inflammatory disorder patient to an integrin beta7 antagonist treatment, the

method comprising measuring the mRNA expression level of at least one, at least two, or at
least three LEPG selected from SLC8A3, TNFSF15. BEST2, CCL2, CCL3, CCL3L.1/3,
CPA3, FGF7. HAMP, IL1A. IL18RAP, INHBA, LIF, IMO4, LRRC4, MLK7.AS1, MTIM,
MUCLI, MX1. PMCH, REM2, SSTR2, TM4SF4, TMEM154. UROS. VNN2. and VNN3 in

a biological sample that has been obtained from the patient, wherein reduced mRNA

expression level of each of the LEPG measured compared to a reference level for each of the

LEPG measured identifies the patient as one who is likely to respond to the integrin beta7

antagonist treatment.

[0023c¢] In some embodiments, the at least one, at least two, or at least three LEPG are
selected from SLLC8A3, TNFSF15, BEST2, VNN2, and CCL2. In some embodiments, at
least one, at least two, or at least three LEPG are selected from SLC8A3, VNN2, and
TNFSF15. In one embodiment, the biological sample is a tissue biopsy sample. In one
embodiment, the biopsy is obtained from intestinal tissue. In certain such embodiments
comprising a tissue biopsy sample or intestinal tissue, the LEPG includes SLC8A3. In one
embodiment, the biological sample is peripheral whole blood. In certain such embodiments
comprising peripheral blood, the LEPG does not include SLC8A3. In one embodiment, the
peripheral whole blood is collected in a PAXgene tube. In certain embodiments, the mRNA

expression level is measured by an RNA sequencing method,
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microarray, or PCR method. In one embodiment, the PCR method is gPCR. In certain
embodiments, the measuring comprises amplifying one or more of SLC8A3, TNFSF15,
BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF,
LMO4, LRRC4, MLK7.AS1, MTIM, MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4,
TMEM154, UROS, VNN2, VNN3 mRNA, and detecting the amplified mRNA, thereby
measuring the level of amplified mRNA. In certain embodiments, the mRNA expression
level is compared to a reference level. In some embodiments, the mRNA expression level is
compared to a reference level for each of the LEPG measured. In certain embodiments, the
reference level for each LEPG measured is a median value. In some embodiments, the
patient is predicted to respond to therapy comprising the integrin beta7 antagonist when the
mRNA expression level of at least one, at least two, or at least three LEPG in the sample
selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP,
IL1A, IL1IS8RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M, MUCLI1, MX1,
PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 are reduced
compared to a reference value for each of the LEPG measured, which in certain embodiments
is a median value for each reference value. In one embodiment, the response is clinical
remission. In one embodiment, the response is mucosal healing. In one embodiment, the
response is clinical response. In certain embodiments, remission in the patient is determined
to be induced when the absolute Mayo Clinic Score <2 and no individual subscore >1, which
is also referred to as clinical remission. In certain embodiments, mucosal healing is
determined to have occurred when the patient is determined to have an endoscopy subscore
of 0 or 1 as assessed by flexible sigmoidoscopy. In certain such embodiments, patients who
experience mucosal healing are determined to have an endoscopy subscore of 0. In certain
embodiments, clinical response is determined to have occurred when the patient experiences
a 3-point decrease and 30% reduction from baseline in MCS and > 1-point decrease in rectal
bleeding subscore or absolute rectal bleeding score of 0 or 1.

[0024] In-still-anotheraspeet; Also disclosed are methods of identifying a patient suffering

from a gastrointestinal inflammatory disorder as likely to respond to a therapy comprising an

integrin beta7 antagonist-are-provided. In eertain-embedimentsone aspect, there is provided a

method of identifving a patient suffering from a gastrointestinal inflammatory disorder as

likely to respond to a therapy comprising an integrin beta7 antagonist, the method
comprisingthe-methods-comprise: (a) measuring the level of mRNA expression of at least
one, at least two, or at least three LEPG in the sample selected from SLC8A3, TNFSF15,
BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP, IL1A, ILISRAP, INHBA, LIF,
LMO4, LRRC4, MLK7.AS1, MT1IM, MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4,
TMEM154, UROS, VNN2, and VNN3 in a biological sample that has been obtained from the

patient; (b) comparing the level of mRNA expression_of each of the LEPG measured
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in (a) to a reference level for each of the LEPG measured; and (c) identifying the patient as more
likely to respond to the therapy comprising an integrin beta7 antagonist when the level of mRNA
expression of each LEPG measured in (a) is below the respective reference level for each of the
LEPG measured. In some embodiments, the at least one, at least two, or at least three LEPG are
selected from SLC8A3, TNFSF15, BEST2, VNN2, and CCL2. In some embodiments, at least
one, at least two, or at least three LEPG are selected from SLC8A3, VNN2, and TNFSF15. In
one embodiment, the patient is a human. In one embodiment, the patient is not previously treated
with an anti-TNF therapeutic agent. In one embodiment, the gastrointestinal inflammatory
disorder is an inflammatory bowel disease. In one embodiment, the inflammatory bowel disease
is ulcerative colitis or Crohn’s disease. In one embodiment, the inflammatory bowel disease is
ulcerative colitis and the response is selected from clinical response, mucosal healing and
remission. In certain embodiments, remission in the patient is determined to be induced when the
absolute Mayo Clinic Score < 2 and no individual subscore >1, which is also referred to as
clinical remission. In certain embodiments, mucosal healing is determined to have occurred
when the patient is determined to have an endoscopy subscore of 0 or 1 as assessed by flexible
sigmoidoscopy. In certain such embodiments, patients who experience mucosal healing are
determined to have an endoscopy subscore of 0. In certain embodiments, clinical response is
determined to have occurred when the patient experiences a 3-point decrease and 30% reduction
from baseline in MCS and > 1-point decrease in rectal bleeding subscore or absolute rectal
bleeding score of O or 1.

[0025] In-a-further-aspeet;Further disclosed are methods of treating a patient having a
gastrointestinal inflammatory disorder are provided. In certain embodiments, the methods
comprise: (a) measuring the level of mRNA expression of at least one, at least two, or at least
three LEPG in the sample selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3,
CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in a
biological sample from the patient; (b) comparing the level of mRNA expression of each LEPG
measured in (a) to a reference level for each of the LEPG measured; (¢) identifying the patient as
more likely to respond a therapy comprising an integrin beta7 antagonist when the level of

mRNA expression of each LEPG measured in (a) is below the respective reference level for each
of the LEPG measured; and (d) administering the therapy when the level of mRNA expression of
each LEPG measured in (a) is below the respective reference level for each of the LEPG
measured, thereby treating the gastrointestinal inflammatory disorder. In one aspect, there is
provided use of an integrin beta7 antagonist in the manufacture of a medicament for treating a
atient having a gastrointestinal inflammatory disorder, wherein the patient is one who has been
identified as more likely to respond to a therapy comprising the integrin beta7 antagonist by a
method comprising: (a) measuring the level of mRNA expression of at least one, at least two, or
at least three LEPG selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL31.1/3, CPA3,
FGF7, HAMP, IL1A, TLL18RAP, INHBA, LIF, IMO4, LRRC4, ML.K7.AS1, MTIM, MUCLI,
MXI1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2. and VNN3 in a biological
sample that has been obtained from the patient: (b) comparing the level of mRNA expression of
each of the LEPG measured in (a) to a reference level for each of the LEPG measured; and (¢)
identifying the patient as more likely to respond a therapy comprising an integrin beta7 antagonist
when the level of mRNA expression of each of the LEPG measured in (a) is below the respective
reference level for each of the LEPG measured. In
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some embodiments, the at least one, at least two, or at least three LEPG are selected from
SLC8A3, TNFSF15, BEST2, VNN2, and CCL2. In some embodiments, at least one, at least
two, or at least three LEPG are selected from SLC8A3, VNN2, and TNFSF15. In one
embodiment, 105 mg of the integrin beta7 antagonist is administered subcutaneously once
every four weeks. In one embodiment, an initial dose of 210 mg of the integrin beta7
antagonist is administered subcutaneously followed by subsequent doses, each subsequent
dose of 210 mg of the integrin beta7 antagonist administered subcutaneously, administered at
each of weeks 2, 4, 8 and 12 after the initial dose. In one embodiment, the patient is a human.
In one embodiment, the patient is not previously treated with an anti-TNF therapeutic agent.
In one embodiment, the gastrointestinal inflammatory disorder is an inflammatory bowel
disease. In one embodiment, the inflammatory bowel disease is ulcerative colitis or Crohn’s
disease. In one embodiment, the inflammatory bowel disease is ulcerative colitis and the
response is selected from clinical response, mucosal healing and remission. In certain
embodiments, remission in the patient is determined to be induced when the absolute Mayo
Clinic Score < 2 and no individual subscore >1, which is also referred to as clinical
remission. In certain embodiments, mucosal healing is determined to have occurred when the
patient is determined to have an endoscopy subscore of O or 1 as assessed by flexible
sigmoidoscopy. In certain such embodiments, patients who experience mucosal healing are
determined to have an endoscopy subscore of 0. In certain embodiments, clinical response is
determined to have occurred when the patient experiences a 3-point decrease and 30%
reduction from baseline in MCS and > 1-point decrease in rectal bleeding subscore or
absolute rectal bleeding score of 0 or 1.

[0026] In-yetstill-another-aspeet;Disclosed are methods of predicting the response of a
patient suffering from a gastrointestinal inflammatory disorder, or predicting responsiveness
of a gastrointestinal inflammatory disorder patient, to a therapy comprising an integrin beta7
antagonist are-previded-in which expression of at least one, at least two, at least three, or at
least four HEPG in a biological sample selected from GZMA, KLRB1, FOXM1, CCDC90A,
CCL4, CPA2, CXCR6, DDO, ECHI1, FAM125B, FASLG, FGF9, GPR15, GZMB,
KCNMAL, PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 are measured and in
which expression of of at least one, at least two, or at least three LEPG in the sample selected
from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP, IL1A,
IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M, MUCLI1, MX1, PMCH,
REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 are measured.

[0026a] In one aspect, there is provided a method of predicting the response of a patient
suffering from a gastrointestinal inflammatory disorder to a therapy comprising an integrin
beta7 antagonist, the method comprising:

(a) measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four HEPG in a biological sample that has been obtained from the patient,
selected from GZMA, KIL.RB1. FOXM1, CCDC90A., CCL4, CPA2, CXCR6. DDO. ECHI1
FAMI125B, FASLG, FGF9, GPR15. GZMB. KCNMA]. PHF14, TIFAB, TMEM200A
TMIGD2. and SLC8A3 and comparing the mRNA expression level detected in the sample to
a reference level for each of the HEPG measured (“HEPG reference level™): and further

comprising
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(b) measuring the level of mRNA expression of at least one, at least two, or at
least three LEPG in the sample selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3. FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRCA4,
MLK7.AS1, MTIM, MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS,
VNN2, and VNN3 and comparing the mRNA expression level detected in the sample to a
reference level for each of the LEPG measured (“LEPG reference level™); and

(c) predicting that the patient will respond to the therapy when the level of mRNA
expression of each of the HEPG measured in (b) has been measured as elevated compared to
the HEPG reference level and when the level of mRNA expression of each of the LEPG
measured in (¢) has been measured as reduced compared to the LEPG reference level.

[0026b] In one aspect, there is provided a method of predicting responsiveness of a
gastrointestinal inflammatory disorder patient to an integrin beta7 antagonist treatment, the
method comprising .

(a) measuring the mRNA expression level of at least one, at least two, at least
three, or at least four HEPG selected from GZMA. KLRB1, FOXMI1, CCDC90A, CCLA4,
CPA2. CXCR6,DDO, ECHI, FAM125B. FASLG, FGF9, GPR15, GZMB, KCNMAI,
PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological sample that has been
obtained from the patient;

and further comprising

(b) measuring the mRNA expression level of at least one, at least two, or at least
three LEPG selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3,
FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MTIM,
MUCL1;MX1, PMCH, REM2. SSTR2. TM4SF4. TMEM154, UROS, VNN2. and VNN3 in
the biological sample that has been obtained from the patient;

wherein elevated mRNA expression level of each of the HEPG measured in (a)
compared to a reference level for each of the HEPG measured, and wherein reduced mRNA
expression level of each of the LEPG measured in (b) compared to a reference level for each
of the LEPG measured, identifies the patient as one who is likely to respond to the integrin
beta7 antagonist treatment.

[0026¢] In some embodiments, the at least one, at least two, at least three, or at least four

HEPG are selected




assessed by flexible sigmoidoscopy. In certain such embodiments, patients who experience
mucosal healing are determined to have an endoscopy subscore of 0. In certain
embodiments, clinical response is determined to have occurred when the patient experiences
a 3-point decrease and 30% reduction from baseline in MCS and > 1-point decrease in rectal
bleeding subscore or absolute rectal bleeding score of 0 or 1.

[0027] In another aspect, methods of identifying a patient suffering from a gastrointestinal
inflammatory disorder as likely to respond to a therapy comprising an integrin beta7 antagonist
are provided which comprise: (a) measuring the level of mRNA expression of at least one, at least
two, at least three, or at least four HEPG selected from GZMA, KLRB1, FOXM1, CCDC90A,
CCL4, CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMALI,
PHF14, TIFAB, TMEM200A, TMIGD?2, and SL.C8A3 in a biological sample that has been
obtained from the patient; (b) comparing the level of mRNA expression of each of the HEPG

measured in (a) to a reference level for each of the HEPG measured (“HEPG reference level™);

and which methods further comprise (c¢) measuring the level of mRNA expression of at least one,
at least two, or at least three LEPG selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1,
MTI1M, MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and
VNN3 in the biological sample that has been obtained from the patient; (d) comparing the level

of mRNA expression of each of the LEPG measured in (c) to a reference level for each of the

LEPG measured (“LEPG reference level”); and (e) identifying the patient as more likely to

respond to the therapy comprising an integrin beta7 antagonist when the level of mRNA
expression of each HEPG measured in (a) is above the respeetive-HEPG reference level for-each
ofthe- HERG-measured-and when-the level of mRNA expression of each LEPG measured in (c) is
below the respeetive-LEPG reference level-for-each-ofthe LERG-measured. In some
embodiments, the at least one, at least two, at le_ast three, or at least four HEPG are selected from
GZMA, KLRB1, FOXM1, SLC8A3, and ECH1 and the at lez;st one, at least two, or at least three
LEPG are selected from SLC8A3, TNFSF15, BEST2, VNN2, and CCL2. In some embodiments,
at least one, at least two, or at least three LEPG are selected from SLC8A3, VNN2, and
TNFSF15. In some embodiments, a further HEPG in addition to those identified above is
measured, which further HEPG is ITGAE. In one embodiment, the patient is a human. In one
embodiment, the patient is not previously treated with an anti-TNF therapeutic agent. In one
embodiment, the gastrointestinal inflammatory disorder is an inflammatory bowel disease. In one
embodiment, the inflammatory bowel disease is ulcerative colitis or Crohn’s disease. In one
embodiment, the inflammatory bowel disease is ulcerative colitis and the response is selected

from clinical response, mucosal
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healing and remission. In certain embodiments, remission in the patient is determined to be
induced when the absolute Mayo Clinic Score < 2 and no individual subscore >1, which is also
referred to as clinical remission. In certain embodiments, mucosal healing is determined to have
occurred when the patient is determined to have an endoscopy subscore of 0 or 1 as assessed by
flexible sigmoidoscopy. In certain such embodiments, patients who experience mucosal healing
are determined to have an endoscopy subscore of 0. In certain embodiments, clinical response is
determined to have occurred when the patient experiences a 3-point decrease and 30% reduction
from baseline in MCS and > 1-point decrease in rectal bleeding subscore or absolute rectal

bleeding score of 0 or 1.

[0028] Iyetstil-another-aspeet;Further disclosed are methods of treating a patient
having a gastrointestinal inflammatory disorder are-provided-in which the methods comprise:

(a) measuring the level of mRNA expression of at least one, at least two, at least three, or at
least four HEPG selected from GZMA, KLRB1, FOXM1, CCDC90A, CCL4, CPA2,
CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF14,
TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological sample from the patient; (b)
comparing the level of mRNA expression of each HEPG measured in (a) to a reference level
for each of the HEPG measured (“HEPG reference level”) and which methods further
comprise (¢) measuring the level of mRNA expression of at least one, at least two, or at least
three LEPG in the sample selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4,
MLK7.AS1, MT1M, MUCLI, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS,
VNN2, and VNN3 in a biological sample from the patient; (d) comparing the level of mRNA
expression of each LEPG measured in (c) to a reference level for each of the LEPG measured
(“LEPG reference level”); (e) identifying the patient as more likely to respond a therapy
comprising an integrin beta7 antagonist when the level of mRNA expression of each of the
HEPG measured in (a) is above the HEPG reference level and the level of mRNA expression
of each of the LEPG measured in (c) is below the LEPG reference level; and (f)
administering the therapy when the level of mRNA expression of each of the HEPG
measured in (a) is above the HEPG reference level and the level of mRNA expression of each
of the LEPG measured in (c) is below the LEPG reference level, thereby treating the

gastrointestinal inflammatory disorder. In one aspect, there is provided use of an integrin

beta7 antagonist in the manufacture of a medicament for treating a patient having a

gastrointestinal inflammatory disorder, wherein the patient is one who has been identified as
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more likelv to respond to a therapy comprising the inteerin beta7 antagonist by a method

comprising: (a) measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four HEPG selected from GZMA. KLRB1. FOXMI1. CCDC90A. CCL4,
CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMA1,
PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological sample that has been
obtained from the patient; (b) comparing the level of mRNA expression of each of the HEPG

measured in (a) to a reference level for each of the HEPG measured (“HEPG reference

level”): and further comprising (¢) measuring the level of mRNA expression of at least one,
at least two, or at least three LEPG selected SLC8A3, TNFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP. INHBA, LIF, LMO4, LRRC4,
MLK7.AS1. MTIM. MUCL1, MX1. PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS,
VNN2, and VNN3 in the biological sample that has been obtained from the patient; (d)

comparing the level of mRNA expression of each of the LEPG measured in (¢) to a reference

level for each of the LEPG measured (“LEPG reference level”): and (e) identifying the

patient as more likely to respond a therapy comprising an integrin beta7 antagonist when the

level of mRINA expression of each of the HEPG measured in (a) is above the HEPG reference

level and the level of mRNA expression of each of the LEPG measured in (¢) is below the

LEPG reference level. In some embodiments, the at least one, at least two, at least three, or at
least four HEPG are selected from GZMA, KLRB1, FOXM1, SLC8A3, and ECH1 and the at
least one, at least two, or at least three LEPG are selected from SLC8A3, TNFSF15, BEST2,
VNN2, and CCL2. In some embodiments, at least one, at least two, or at least three LEPG

are selected
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from SLC8A3, VNN2, and TNFSF15. In some embodiments, a further HEPG in addition to
those identified above is measured, which further HEPG is ITGAE. In one embodiment, 105 mg
of the integrin beta7 antagonist is administered subcutaneously once every four weeks. In one
embodiment, an initial dose of 210 mg of the integrin beta7 antagonist is administered
subcutaneously followed by subsequent doses, each of 210 mg of the integrin beta7 antagonist
administered subcutaneously, administered at each of weeks 2, 4, 8 and 12 after the initial dose.
In one embodiment, the patient is a human. In one embodiment, the patient is not previously
treated with an anti-TNF therapeutic agent. In one embodiment, the gastrointestinal
inflammatory disorder is an inflammatory bowel disease. In one embodiment, the inflammatory
bowel disease is ulcerative colitis or Crohn’s disease. In one embodiment, the inflammatory
bowel disease is ulcerative colitis and the response is selected from clinical response, mucosal
healing and remission. In certain embodiments, remission in the patient is determined to be
induced when the absolute Mayo Clinic Score < 2 and no individual subscore >1, which is also
referred to as clinical remission. In certain embodiments, mucosal healing is determined to have
occurred when the patient is determined to have an endoscopy subscore of 0 or 1 as assessed by
flexible sigmoidoscopy. In certain such embodiments, patients who experience mucosal healing
are determined to have an endoscopy subscore of 0. In certain embodiments, clinical response is
determined to have occurred when the patient experiences a 3-point decrease and 30% reduction
from baseline in MCS and > 1-point decrease in rectal bleeding subscore or absolute rectal
bleeding score of 0 or 1.

[0029] In still yet another aspeetembodiment, an integrin beta7 antagonist for use in
treating a patient having a gastrointestinal inflammatory disorder is provided. In certain
embodiments, the patient is treated or selected for treatment when the level of mRNA
expression of at least one gene selected from GZMA, KLRB1, FOXM1, CCDC90A,
CCLAL1.2, CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB,
KCNMALI, PHF14, TIFAB, TMEM200A, TMIGD?2, and SLC8A3 is above a reference level.
In one embodiment, a further gene in addition to those identified above is measured, which
further gene is ITGAE. In certain embodiments, the patient is treated or selected for
treatment when the level of mRNA expression of at least one gene selected from SLC8A3,
TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP,
INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M, MUCLI1, MX1, PMCH, REM2, SSTR2,
TMA4SF4, TMEM154, UROS, VNN2, and VNN3 is below a reference level. In one
embodiment, the reference level for each gene measured is a median value. In-one

embodiment, the integrin beta7 antagonist is
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for use in treating the patient wherein 105 mg is administered subcutaneously once every four
weeks. In one embodiment, an initial dose of 210 mg of the integrin beta7 antagonist is
administered subcutaneously followed by subsequent doses, each of 210 mg of the integrin
beta7 antagonist administered subcutaneously, administered at each of weeks 2, 4, 8 and 12
after the initial dose. |

[0030] In a further aspeetembodiment, in vitro use of at least one agent that specifically
binds to a biomarker selected from GZMA, KLRB1, FOXM1, CCDC90A, CCL4L1.2, CPA2,
CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF14,
TIFAB, TMEM200A, TMIGD?2, and SLC8A3 is provided. In one embodiment, an agent that
binds to a further biomarker in addition to those identified above is measured, which further
biomarker is ITGAE. In certain embodiments, the at least one agent is used for identifying or
selecting a patient having a gastroinflammatory disorder as likely to respond to a therapy
comprising an integrin beta7 antagonist, wherein a level of mRNA expression above a
reference level identifies or selects that the patient is more likely to respond to the therapy. In
one embodiment, the reference level is a median value. In certain embodiments, the in vitro
use comprises a kit.

[0031] In yet still another aspeetembodiment, in vitro use of at least one agent that
specifically binds to a biomarker selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4,
MLK7.AS1, MT1IM, MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS,
VNN2, and VNN3 is provided. In certain embodiments, the at least one agent is used for
identifying or selecting a patient having a gastroinflammatory disorder as likely to respond to
a therapy comprising an integrin beta7 antagonist, wherein a level of mRNA expression
below a reference level identifies or selects that the patient is more likely to respond to the
therapy. In one embodiment, the reference level is a median value. In certain embodiments,
the in vitro use comprises a kit.

[0032] In still another-aspeetembodiment, methods of treating a gastrointestinal

inflammatory disorder in a patient are provided. In certain embodiments, a therapeutically
effective amount of an integrin beta7 antagonist is administered to a patient when a biological
sample obtained from the patient has been determined to express elevated mRNA expression
levels of one or more of certain genes. In some embodiments, the sample has been
determined to express elevated GZMA, KLRB1, FOXM1, CCDC90A, CCL4L1.2, CPA2,
CXCRo6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMAL1, PHF14,
TIFAB, TMEM200A, TMIGD?2, or SLC8A3 compared to the median value. In some

embodiments, the sample has
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been determined to express elevated mRNA levels of two or three or four of GZMA, KLRBI,
FOXM1, CCDC90A, CCL4L1.2, CPA2, CXCR6, DDO, ECHI1, FAM125B, FASLG, FGF9,
GPR15, GZMB, KCNMA1, PHF14, TIFAB, TMEM200A, TMIGD?2, and SLC8A3
compared to the median levels of the same mRNAs. In some embodiments, the sample has
been determined to express elevated mRNA levels of a further gene in addition to those
identified above, which further gene is ITGAE. In certain embodiments, the patient has been
selected for treatment based on elevated mRNA expression levels of certain genes in the
biological sample compared to a median value of the same gene or genes. In one
embodiment, the biological sample is a tissue biopsy sample. In certain such embodiments
comprising a tissue biopsy, expression of SLC8A3 has not been determined. In one
embodiment, the biological sample is peripheral whole blood. In certain such embodimenets
comprising peripheral blood, elevated expressionof SLC8A3 has been determined. In one
embodiment, the peripheral whole blood is collected in a PAXgene tube. In certain
embodiments, the mRNA expression level is measured by an RNA sequencing method,
microarray, or PCR method. In one embodiment, the PCR method is qPCR. In certain
embodiments, the measuring comprises amplifying one or more of GZMA, KLRBI,
FOXMI, CCDC90A, CCLAL1.2, CPA2, CXCR6, DDO, ECHI, FAM125B, FASLG, FGF9,
GPR15, GZMB, KCNMA1, PHF14, TIFAB, TMEM200A, TMIGD?2, and SLC8A3 mRNA,
and optionally further comprising amplifying ITGAE mRNA, and detecting the amplified
mRNA, thereby measuring the level of amplified mRNA. In certain embodiments
administration of the integrin beta7 antagonist results in one or more of the following: (1) a 3-
point decrease and 30% reduction from baseline in MCS and > 1-point decrease in rectal
bleeding subscore or absolute rectal bleeding score of O or 1, (2) an endoscopic subscore of 0
or 1, (3) MCS < 2 with no individual subscore > 1. In one embodiment, 105 mg of the
integrin beta7 antagonist is administered subcutaneously once every four weeks. In one
embodiment, an initial dose of 210 mg of the integrin beta7 antagonist is administered
subcutaneously followed by subsequent doses, each of 210 mg of the integrin beta7
antagonist administered subcutaneously, administered at each of weeks 2, 4, 8 and 12 after
the initial dose.

[0033] In still another embodimentaspeet, methods of treating a gastrointestinal
inflammatory disorder in a patient are provided. In certain embodiments, a therapeutically
effective amount of an integrin beta7 antagonist is administered to a patient when a biological
sample obtained from the patient has been determined to express reduced mRNA expression
levels of one or more of certain genes. In some embodiments, the sample has been
determined to express
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WHAT IS CLAIMED IS:

1. A method of predicting the response of a patient suffering from a gastrointestinal

inflammatory disorder to a therapy comprising an integrin beta7 antagonist, the method
comprising:

obtaining a biological sample from the patient;

measuring the level of mRNA expression of at least one, at least two, 4t least
three, or at least four High Expression Predictive Genes (“HEPG”) in the sample selected
from GZMA, KLRB1, FOXM1, CCDC90A, CCL4, CPA2, CXCR6, DDO/ECHI,
FAMI125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF14, TIFAB{ TMEM200A,
TMIGD?2, and SLC8A3; ;

comparing the mRNA expression level detected in the gample to a reference level
for each of the HEPG measured; and

predicting that the patient will respond to the therdpy when the level of mRNA
expression of each of the HEPG measured has been measrd as elevated compared to the
respective reference level for each of the HEPG measured.
2. A method of predicting responsiveness of a gastrointestinal inflammatory disorder
patient to an integrin beta7 antagonist treatment, the method comprising measuring the
mRNA expression level of at least one, at least o, at least three, or at least four HEPG
selected from GZMA, KLRB1, FOXM1, CCDC90A, CCL4L1.2, CPA2, CXCR6, DDO,
ECHI1, FAM125B, FASLG, FGF9, GPR , GZMB, KCNMAL1, PHF 14, TIFAB,
TMEM200A, TMIGD2, and SLC8A3 ‘ a biological sample from the patient, wherein
elevated mRNA expression level of each of the HEPG measured compared to a reference
level for each of the HEPG megsured identifies the patient as one who is likely to respond to
the integrin beta7 antagonistAreatment.
3. A method of ig tifying a patient suffering from a gastrointestinal inflammatory
disorder as likely to reg pond to a therapy comprising an integrin beta7 antagonist, the method
comprising; _‘

(a) mg suring the level of mRNA expression of at least one, at least two, at least
three, or at . four HEPG selected from GZMA, KLRB1, FOXM1, CCDC90A, CCL4,
CPA2, CX¢R6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMAL,
TTFAB, TMEM200A, TMIGD?2, and SLC8A3 in a biological sample from the
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(b) comparing the level of mRNA expression of each HEPG measured in (2) to a
reference level for each of the respective HEPG measured; and

(c) identifying the patient as more likely to respond to the therapy comprising a
integrin beta7 antagonist when the level of mRNA expression of each HEPG measured iy (a)
is above the respective reference level for each of the HEPG measured. '

4. A method of treating a patient having a gastrointestinal inflammatory diéorder, the
method comprising:

(a) measuring the level of mRNA expression of at least one, at two, at least
three, or at least four HEPG selected GZMA, KLRB1, FOXM1, CCDC904 , CCL4, CPA2,
CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KENMA1, PHF14,
TIFAB, TMEM200A, TMIGD?2, and SLC8A3 in a biological samplé from the patient;

(b) comparing the level of mRNA expression of each ¥ PG measured in (a) to a
reference level for each of the HEPG measured, /

(c) identifying the patient as more likely to resd a therapy comprising an
integrin beta7 antagonist when the level of mRNA exprg sion of cach HEPG measured in (2)
is above the respective reference level for each of the AEPG measured; and

(d) administering the therapy when the, vel of mRNA expression of each HEPG
measured in (a) is above the respective referengé level for cach of the HEPG measured,
thereby treating the gastrointestinal inflammn 2’ disorder.

5. A method of predicting the o of a patient suffering from a gastrointestinal
inflammatory disorder to a therapy co rising an integrin beta7 antagonist, the method
comprising: ‘f 

obtaining a biologica) ample from the patient,

measuring the . mRNA expression of at least one, at least two, or at least
three Low Expression Preg tive Genes (“LEPG”) in the sample selected from SLC8A3,
TNFSF15, BEST2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP,
INHBA, LIF, LMORRC4, MLK7.AS1, MTIM, MUCL1, MX1, PMCH, REM2, SSTR2,
TMA4SF4, TMEM{54, UROS, VNN2, and VNN3,

com aring the mRINA expression level of each of the LEPG measured in the
sample to a rfeference level for each of the LEPG measured, and

/ predicting that the patient will respond to the therapy when the level of mRNA
expregSion of each of the LEPG measured has been measured as reduced compared to the

respective reference level for each of the LEPG measured.
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6. A method of predicting responsiveness of a gastrointestinal inflammatory disorder
patient to an integrin beta7 antagonist treatment, the method comprising measuring the
mRNA expression level of at least one, at least two, or at least three LEPG selected from
SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP, IL1A,
IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MTIM, MUCL1, MX1, PMCH

compared to a reference level for each of the LEPG measured identifies the pdtient as one
who is likely to respond to the integrin beta7 antagonist treatment.
7. A method of identifying a patient suffering from a gastrointgstinal inflammatory
disorder as likely to respond to a therapy comprising an integrin betg/ antagonist, the method
comprising:

(a) measuring the level of mRNA expression of at J€ast one, at least two, or at
least three LEPG selected from SLC8A3, TNFSF15, BEST2 ‘ CCL2, CCL3, CCL3L1/3,
CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, L¥104, LRRC4, MLK7.AS1, MT1M,
MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TV EM154, UROS, VNN2, and VNN3 in
a biological sample from the patient; 7 |

(b) comparing the level of mRNA expression of each of the LEPG measured in (a)
to a reference level for each of the LEPG meésured; and

(c) identifying the patient as more likely to respond to the therapy comprising an
integrin beta7 antagonist when the levg mRNA expression of each of the LEPG measured
in (a) is below the respective refererce level for each of the LEPG measured.
8. A method of treating/4 patient having a gastrointestinal inflammatory disorder, the
method comprising:

(a) measuring the level of mRNA expression of at least one, at least two, or at
least three LEPG selec from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3,
CPA3, FGF7, H,IL]A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLI1, MX1, CH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
a biological san ple from the patient;
¢b) comparing the level of mRNA expression of each of the LEPG measured in (a)
to a refeyénce level for each of the LEPG measured;
(¢) identifying the patient as more likely to respond a therapy comprising an
ingégrin beta7 antagonist when the level of mRNA expression of each of the LEPG measured

n (a) is below the respective reference level for each of the LEPG measured; and
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(d) administering the therapy when the level of mRNA expression of each of the
LEPG measured in (a) is below the respective reference level for each of the LEPG
measured, thereby treating the gastrointestinal inflammatory disorder.

9. A method of predicting the response of a patient suffering from a gastrointestjfial
inflammatory disorder to a therapy comprising an integrin beta7 antagonist, the methgd
comprising:

(a) obtaining a biological sample from the patient;

(b) measuring the level of mRNA expression of at least one, at leg . two, at least
three, or at least four HEPG in the sample selected from GZMA, KLRBI1,FOXMI,
CCDC90A, CCL4, CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG,AGF9, GPR15,
GZMB, KCNMA1, PHF14, TIFAB, TMEM200A, TMIGD2, and SEC8A3 and comparing
the mRNA expression level detected in the sample to a reference fevel for each of the HEPG
measured (“HEPG reference level”); and further comprising

(c) measuring the level of mRNA expression of 4t least one, at least two, or at
least three LEPG in the sample selected from SLC8A3, ¥NFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP, JNHBA, LIF, LMO4, LRRC4,
MLK7.AS1, MT1M, MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS,
VNN2, and VNN3 and comparing the mRNA ¢ ression level detected in the sample to a
reference level for each of the LEPG measupéd (“LEPG reference level”); and

(d) predicting that the patient il respond to the therapy when the level of mRNA
expression of each of the HEPG measy d in (b) has been measured as elevated compared to
the HEPG reference level and wher'the level of mRNA expression of each of the LEPG
measured in (c) has been measu 4 as reduced compared to the LEPG reference level.

10. A method of predjting responsiveness of a gastrointestinal inflammatory disorder
patient to an integrin beta/antagonist treatment, the method comprising

(a) measuring the mRNA expression level of at least one, at least two, at least
three, or at least fouy’ ‘ EPG selected from GZMA, KLRB1, FOXM1, CCDC90A, CCL4,
CPA2, CXCR6, PDO, ECHI, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMAL,
PHF14, TIFA 3' TMEMZ200A, TMIGD2, and SLC8A3 in a biological sample from the
patient; 3

" and further comprising
| (b) measuring the mRNA expression level of at least one, at least two, or at least
thyée LEPG selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3,
FGF7, HAMP, IL1A, IL1S8RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MTIM,
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MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
the biological sample from the patient;

wherein elevated mRNA expression level of each of the HEPG measured in (a)
compared to a reference level for each of the HEPG measured, and wherein reduced mRIWA
expression level of each of the LEPG measured in (b) compared to a reference level fof each
of the LEPG measured, identifies the patient as one who is likely to respond to the iitegrin
beta7 antagonist treatment. ,

11. A method of identifying a patient suffering from a gastrointestina)/inflammatory
disorder as likely to respond to a therapy comprising an integrin beta7 antggonist, the method
comprising:

(a) measuring the level of mRNA expression of at least gfie, at least two, at least
three, or at least four HEPG selected from GZMA, KLRB1, FOXK1, CCDC90A, CCL4,
CPA2, CXCR6, DDO, ECHI1, FAM125B, FASLG, FGF9, GBR15, GZMB, KCNMAL,
PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in g/biological sample from the
patient;

(b) comparing the level of mRNA expression of each of the HEPG measured in
(a) to a reference level for each of the HEPG meagtred (“HEPG reference level”); and further
comprising

(c) measuring the level of mRNA xpression of at least one, at least two, or at
least three LEPG selected from SLC8A3 FSF15, BEST2, CCL2, CCL3, CCL3L1/3,
CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLI1, MX1, PMCH, REM2, SSAR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
the biological sample from the patient;

(d) comparing thefevel of mRNA expression of each of the LEPG measured in (c)
to a reference level for eagh of the LEPG measured (“LEPG reference level”); and

(e) identifyifg the patient as more likely to respond to the therapy comprising an
integrin beta7 antagghist when the level of mRNA expression of each of the HEPG measured
in (a) is above thg’HEPG reference level and the level of mRNA expression of each of the
LEPG measurgd in (c) is below the LEPG reference level.

12. £ method of treating a patient having a gastrointestinal inflammatory disorder, the
method gomprising:

| (a) measuring the level of mRNA expression of at least one, at least two, at least
thyée, or at least four HEPG selected from GZMA, KLRB1, FOXM1, CCDC90A, CCLA4,
CPA2, CXCR6, DDO, ECHI1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMAL1,
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PHF14, TIFAB, TMEM200A, TMIGD?2, and SLC8A3 in a biological sample from the
patient;

(b) comparing the level of mMRNA expression of each of the HEPG measured in
(a) to a reference level for each of the HEPG measured (“HEPG reference level”); and fupther
comprising |

(c) measuring the level of mRNA expression of at least one, at least two/or at
least three LEPG selected SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/ CPA3,
FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1,} TIM,
MUCLI, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VI¥N2, and VNN3 in
the biological sample from the patient; /

(d) comparing the level of mMRNA expression of each of tHe LEPG measured in (c)
to a reference level for each of the LEPG measured (“LEPG refergnce level™); and

(e) identifying the patient as more likely to respond/ therapy comprising an
integrin beta7 antagonist when the level of mMRNA expressig 1 of each of the HEPG measured
in (a) is above the HEPG reference level and the level of, RNA expression of each of the
LEPG measured in (c) is below the LEPG reference lgfrel; and

(f) administering the therapy when the ] ével of mRNA expression of each of the
HEPG measured in (a) is above the HEPG refece level and the level of mRNA expression
of each of the LEPG measured in (¢) is LEPG reference level, thereby treating the
gastrointestinal inflammatory disorder.
13. The method of any one of 9-12 further comprising measuring the mRNA
expression level of an additional HE bG, wherein the additional HEPG is ITGAE.
14. The method of any o claims 1-4, wherein the at least one, at least two, at least
three, or at least four HEPG selected from GZMA, KLRB1, FOXM1, SLC8A3, and
ECHI. /
15. The method, 6 any one of claims 1-4 or 14 further comprising measuring the
mRNA expression v of an additional HEPG, wherein the additional HEPG is ITGAE.
16. The ] od of any one of claims 5-8, wherein the at least one, at least two, or at
least three LED: are selected from SLC8A3, TNFSF15, BEST2, and CCL2.
17. ' method of claim 16, wherein at least one, at least two, or at least three LEPG
are from SLC8A3, VNN2, and TNFSF15.
18. The method of any one of claims 9-12, wherein the at least one, at least two, at

le o three, or at least four HEPG are selected from GZMA, KLRB1, FOXM1, SLC8A3, and
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ECH]1 and wherein the at least one, at least two, or at least three LEPG are selected from
SLC8A3, TNFSF15, BEST2, VNN2, and CCL2.

19. The method of claim 18, further comprising measuring the mRNA expression
level of an additional HEPG, wherein the additional HEPG is ITGAE.

20. The method of claim 19, wherein at least one, at least two, or at least three ¥EPG
are selected from SLC8A3, VNN2, and TNFSF15.
21. The method of any one of claims 4, 8, or 12, wherein 105 mg of the igtegrin beta7

antagonist is administered subcutaneously once every four weeks.

22, The method of any one of claims 4, 8, or 12, wherein an initial dose of 210 mg of
the integrin beta7 antagonist is administered subcutaneously followed by a first subsequent
dose of 210 mg of the integrin beta7 antagonist administered subcutgieously two weeks after
the initial dose, a second subsequent dose of 210 mg of the integrin beta7 antagonist
administered subcutaneously four weeks after the initial dose, #'third subsequent dose of 210
mg of the integrin beta7 antagonist administered subcutaneglisly eight weeks after the initial
dose, and a fourth subsequent dose of 210 mg of the integrin beta7 antagonist administered
subcutaneously twelve weeks after the initial dose.
23. The method of any one of claims 1-22, wherein the gastrointestinal inflammatory
disorder is an inflammatory bowel disease.
24. The method of claim 23, whereinthe inflammatory bowel disease is ulcerative
colitis or Crohn’s disease.
25. The method of claim 24, whtrein the inflammatory bowel disease is ulcerative
colitis and the response is selected

26. The method of any on

fyom clinical response, mucosal healing and remission.

of claims 1-25, wherein the biological sample is selected

FAMI125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF14, TIFAB, TMEM200A,
TMIGD2/SLC8A3 mRNA, and optionally further comprising amplifying ITGAE, and
detectiig the amplified mRNA, thereby measuring the level of amplified mRNA.

30, The method of claim 28, wherein the measuring comprises amplifying one or
. re of SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP,
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IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M, MUCLI1, MX1,
PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, VNN3 mRNA and detecting
the amplified mRNA, thereby measuring the level of amplified mRNA.

31. The method of any one of claims 1-8, wherein each of the reference levels is g
median value.

32. The method of any one of claims 9-12, wherein the HEPG reference levél is a
median value and the LEPG reference level is median value.

33. The method of any one of the preceding claims, wherein the patiept is not

- previously treated with an anti-TNF therapeutic agent.

34, The method of claim 25, wherein administration of the integfin beta7 antagonist
results in one or more of the following: (1) a 3-point decrease and 30% reduction from
baseline in MCS and > 1-point decrease in rectal bleeding subscaore or absolute rectal
bleeding score of 0 or 1, (2) an endoscopic subscore of 0 or 1, £3) MCS < 2 with no
individual subscore > 1. "

3s. Use of a kit for determining the mRNA level ©f at least one, at least two, at least
three, or at least four markers selected from GZMA, KILRB1, FOXM1, CCDC90A,
CCL4L1.2, CPA2, CXCR6, DDO, ECHI1, FAM126B, FASLG, FGF9, GPR15, GZMB,
KCNMAI1, PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological sample
obtained from a patient suffering from a gastfointestinal inflammatory disorder for stratifying
patients into likely responders and non-regponders for therapeutic treatment with an integrin
beta7 antagonist.

36. The use according to clgdm 35, wherein the kit is for determining the mRNA level
of at least one, at least two, at legst three, or at least four markers sclected from GZMA,
KLRBI, FOXMI, SLC8A3, #hd ECHI.

37. The use accorg g to claim 35 or claim 36, wherein the kit is for further
determining the mRNA/ Vel of ITGAE.

38. Use of a kit for determining the mRNA level of at least one, at least two, or at
least three markselected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3,
CPA3, FGF7, AAMP, IL1A, IL1SRAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLI, M&1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
a biologjt al sample obtained from a patient suffering from a gastrointestinal inflammatory
disorder for stratifying patients into likely responders and non-responders for therapeutic

troftment with an integrin beta7 antagonist.
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39. The use according to claim 38, wherein the kit is for determining the mRNA level
of at least one, at least two, or at least three markers selected from SLC8A3, TNFSF15,
BEST2, and CCL2.

40. The use according to claim 38 or claim 39, wherein the kit is for further
determining the mRNA level of ITGAE.

41. A kit for stratifying a patient suffering from a gastrointestinal inflammatdry
disorder, wherein the kit comprises:

(a) reagents for measuring the mRNA level of at least one, at leastfwo, at least
three, or at least four markers selected from GZMA, KLRB1, FOXM]1, C C9OA,
CCLA4L1.2, CPA2, CXCR6, DDO, ECHI1, FAM125B, FASLG, FGF9, GPR15, GZMB,
KCNMAI, PHF14, TIFAB, TMEM200A, TMIGD?2, and SLC8A3 ir/a biological sample
obtained from the patient; and '

(b) instructions for (i) measuring the mRNA level of'the at least one, at least two,
at least three, or at least four markers, (ii) comparing the levgl of the at least one, at least two,
at least three, or at least four markers to a reference level /and (iit) stratifying the patient into
the category of integrin beta7 antagonist responder or #itegrin beta7 antagonist non-responder
based on the comparison. ‘

42, The kit according to claim 41, wherej the kit comprises reagents for measuring
the mRNA level of at least one, at least two, gf least three, or at least four markers selected
from GZMA, KLRB1, FOXMI, SLC8A3, 4nd ECH1 in the sample obtained from the patient.
43, The kit according to claim 4 /or claim 42, wherein the kit further comprises
reagents for measuring the mRNA Iex¥el of ITGAE in the sample obtained from the patient.
44, A kit for stratifying a patient suffering from a gastrointestinal inflammatory
disorder, wherein the kit compyises:

(a) reagents for asuring the mRNA level of at least one, at least two, or at least
three markers selected frgn SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3,
FGF7, HAMP, IL1A, NL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLI1, MX1, PM REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
a biological sarx gle obtained from the patient; and

(b) nstructions for (i) measuring the mRNA level of the at least one, at Icast two,
or at least markers, (i1) comparing the level of the at least one, at least two, or at least
three matkers to a reference level, and (iii) stratifying the patient into the category of integrin
betaZ antagonist responder or integrin beta7 antagonist non-responder based on the

cofmparison.
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45. The kit according to claim 44, wherein the kit comprises reagents for measuring
the mRNA level of at least one, at least two, ro at least three markers selected from SLC8A3,
TNFSF15, BEST2, and CCL2 in the sample obtained from the patient.

46. The kit according to claim 44 or claim 45, wherein the kit further comprises
reagents for measuring the mRNA level of ITGAE in the sample obtained from the patient.
47. The method of any one of claims 1-34, or the use according to any one #f claims
35-40, or the kit according to any one of claims 41-46, wherein the integrin betg7 antagonist

is a monoclonal anti-beta7 antibody.

48. The method of claim 47, wherein the anti-beta7 antibody is selécted from a
chimeric antibody, a human antibody, and a humanized antibody. |

49. The method of claim 48, wherein the anti-beta7 antibody’is an antibody fragment.
50. The method of claim 48, wherein the anti-beta7 antibgdy comprises six

hypervariable regions (HVRs), wherein:

(1) HVR-L1 comprises amino acid sequenge Al-All, wherein Al-All is
RASESVDTYLH (SEQ ID NO:1); RASESVDSLLY/ (SEQ ID NO:7), RASESVDTLLH
(SEQ ID NO:8), or RASESVDDLLH (SEQ ID NO2#) or a variant of SEQ ID NOs:1, 7, 8 or
9 (SEQ ID NO:26) wherein amino acid A2 is se}écted 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, , K, N, P, Q, R,
and T, and/or A4 is selected from the group/consisting of E, V, Q, A, D, G, H, , K, L, N, and
R, and/or amino acid A5 is selected front the group consisting of S, Y, A, D, G, H, , K, N, P,
R, T, and V, and/or amino acid A6 ig/selected from the group consisting of V, R, I, 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,I,K,L, N, P, S, and T, and/0r amino acid AS is sclected from the group consisting of D,
G,N,E, T, P and S, and/or gfnino acid A9 is selected from the group consisting of L, Y, I and

M, and/or amino acid A0 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;

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;
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(iii) HVR-L3 comprises amino acid sequence C1-C9, wherein C1-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, I L, aid
M;

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

v) HVR-H2 comprises amino acid sequence EI1-E17 whereiy’ E1-E17 is
GYISYSGSTSYNPSLKS (SEQ ID NO:5), or a variant of SEQ ID NO:5 (8EQ ID NO:29)
wherein amino acid E2 is selected from the group consisting of Y, F, V, gid D, and/or amino
acid E6 is selected from the group consisting of S and G, and/or amin06 acid E10 is selected
from the group consisting of S and Y, and/or amino acid E12 ig/selected from the group
consisting of N, T, A, and D, and/or amino acid 13 is selected frofm the group consisting of P,
H, D, and A, and/or amino acid E15 is selected from the groyp consisting of L and V, and/or
amino acid E17 is selected from the group consisting of S afnid G; and

(vi)  HVR-H3 comprises amino acid sequencg/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 is R, M, A, E, G,
Q, S, and/or amino acid F11 is selected fpom the group consisting of F and Y.

51. The method of claim 50, wherein the anti-beta7 antibody comprises three heavy
chain hypervariable region (HVRAH1-H3) sequences and three light chain hypervariable
region (HVR-L1-L3) sequences/wherein:

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

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

(iii) HVR-L3 comprised SEQ ID NO:3;

(iv) HVR-HI1 compyises SEQ ID NO:4;

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

(vi) HVR-H3 domprises SEQ ID NO:6, SEQ ID NO:16, SEQ ID NO:17 or SEQ ID NO:19.
52. fhe method of claim 51, 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
compfising the amino acid sequence of SEQ ID NO:32.

5% The method of claim 52, wherein the anti-beta7 antibody is etrolizumab.
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WHAT IS CLAIMED IS:

1. A method of predicting the response of a patient suffering from a gastrointestinal
inflammatory disorder to a therapy comprising an integrin beta7 antagonist, the method
comprising:

measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four High Expression Predictive Genes (“HEPG”) in a biological sample that
has been obtained from the patient, selected from GZMA, KLRB1, FOXM1, CCDC90A,
CCL4, CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB,
KCNMAL, PHF14, TIFAB, TMEM200A, TMIGD?2, and SLC8A3;

comparing the mRNA expression level detected in the sample to a reference level
for each of the HEPG measured; and

predicting that the patient will respond to the therapy when the level of mRNA
expression of each of the HEPG measured has been measured as elevated compared to the
respective reference level for each of the HEPG measured.

2. A method of predicting responsiveness of a gastrointestinal inflammatory disorder
patient to an integrin beta7 antagonist treatment, the method comprising measuring the
mRNA expression level of at least one, at least two, at least three, or at least four HEPG
selected from GZMA, KLRB1, FOXM1, CCDC90A, CCL4L1.2, CPA2, CXCR6, DDO,
ECHI, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF14, TIFAB,
TMEM200A, TMIGD?2, and SL.C8AS3 in a biological sample that has been obtained from the
patient, wherein elevated mRNA expression level of each of the HEPG measured compared
to a reference level for each of the HEPG measured identifies the patient as one who is likely
to respond to the integrin beta7 antagonist treatment.

3. A method of identifying a patient suffering from a gastrointestinal inflammatory
disorder as likely to respond to a therapy comprising an integrin beta7 antagonist, the method
comprising:

(a) measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four HEPG selected from GZMA, KLRB1, FOXM1, CCDC90A, CCLA4,
CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMA1,
PHF14, TIFAB, TMEM200A, TMIGD?2, and SLC8A3 in a biological sample that has been
obtained from the patient;

(b) comparing the level of mRNA expression of each HEPG measured in (a) to a

reference level for each of the respective HEPG measured; and
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(c) identifying the patient as more likely to respond to the therapy comprising an
integrin beta7 antagonist when the level of mRNA expression of each HEPG measured in (a)
is above the respective reference level for each of the HEPG measured.

4. Use of an integrin beta7 antagonist in the manufacture of a medicament for
treating a patient having a gastrointestinal inflammatory disorder, wherein the patient is one
who has been identified as more likely to respond to a therapy comprising the integrin beta7
antagonist by a method comprising:

(a) measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four HEPG selected GZMA, KLRB1, FOXM1, CCDC90A, CCL4, CPA2,
CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF 14,
TIFAB, TMEM200A, TMIGD?2, and SLC8A3 in a biological sample that has been obtained
from the patient;

(b) comparing the level of mRNA expression of each HEPG measured in (a) to a
reference level for each of the HEPG measured; and A

(c) identifying the patient as more likely to respond a therapy comprising an
integrin beta7 antagonist when the level of mRNA expression of each HEPG measured in (a)
is above the respective reference level for each of the HEPG measured.

5. A method of predicting the response of a patient suffering from a gastrointestinal
inflammatory disorder to a therapy comprising an integrin beta7 antagonist, the method
comprising: '

measuring the level of mRNA expression of at least one, at least two, or at least
three Low Expressioh Predictive Genes (“LEPG”) in a biological sample that has been
obtained from the patient, selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3,FGF7, HAMP, IL1A, IL1S8RAP, INHBA, LIF, LMO4, LRRC4,
MLK7.AS1, MT1M, MUCL1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS,
VNN2, and VNN3,

comparing the mRNA expression level of each of the LEPG measured in the
sample to a reference level for each of the LEPG measured, and

predicting that the patient will respond to the therapy when the level of mRNA
expression of each of the LEPG measured has been measured as reduced compared to the
respective reference level for each of the LEPG measured.

6. A method of predicting responsiveness of a gastrointestinal inflammatory disorder
patient to an integrin beta7 antagonist treatment, the method comprising measuring the

mRNA expression level of at least one, at least two, or at least three LEPG selected from
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SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP, IL1A,
IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M, MUCLI1, MX1, PMCH,
REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in a biological sample that
has been obtained from the patient, wherein reduced mRNA expression level of each of the
LEPG measured compared to a reference level for each of the LEPG measured identifies the
patient as one who is likely to respond to the integrin beta7 antagonist treatment.

7. A method of identifying a patient suffering from a gastrointestinal inflammatory
disorder as likely to respond to a therapy comprising an integrin beta7 antagonist, the method
éomprising:

(a) measuring the level of mRNA expression of at least one, at least two, or at
least three LEPG selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3,
CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
a biological sample that has been obtained from the patient;

(b) comparing the level of mRNA expression of each of the LEPG measured in (a)
to a reference level for each of the LEPG measured; and

(c) identifying the patient as more likely to respond to the therapy comprising an
integrin beta7 antagonist when the level of mRNA expression of each of the LEPG measured
in (a) is below the respective reference level for each of the LEPG measured.

8. Use of an integrin beta7 antagonist in the manufacture of a medicament for
treating a patient having a gastrointestinal inflammatory disorder, wherein the patient is one
who has been identified as more likely to respond to a therapy comprising the integrin beta7
antagonist by a method comprising:

(a) measuring the level of mRNA expression of at least one, at least two, or at
least three LEPG selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3,
CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
a biological sample that has been obtained from the patient;

(b) comparing the level of mRNA expression of each of the LEPG measured in (a)
to a reference level for each of the LEPG measured; and

(¢) identifying the patient as more likely to respond a therapy comprising an
integrin beta7 antagonist when the level of mRNA expression of each of the LEPG measured

in (a) is below the respective reference level for each of the LEPG measured.
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9. A method of predicting the response of a patient suffering from a gastrointestinal
inflammatory disorder to a therapy comprising an integrin beta7 antagonist, the method
comprising:

(a) measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four HEPG in a biological sample that has been obtained from the patient,
selected from GZMA, KLRB1, FOXM1, CCDC90A, CCL4, CPA2, CXCR6, DDO, ECHI,
FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF14, TIFAB, TMEM200A,
TMIGD?2, and SLC8A3 and comparing the mRNA expression level detected in the sample to
a reference level for each of the HEPG measured (“HEPG reference level™); and further
comprising

(b) measuring the level of mRNA expression of at least one, at least two, or at
least three LEPG in the sample selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3,
CCL3L1/3, CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4,
MLK7.AS1, MTIM, MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS,
VNN2, and VNN3 and comparing the mRNA expression level detected in the sample to a
reference level for each of the LEPG measured (“LEPG reference level™); and

(¢) predicting that the patient will respond to the therapy when the level of mRNA
expression of each of the HEPG measured in (b) has been measured as elevated compared to
the HEPG reference level and when the level of mRNA expression of each of the LEPG
measured in (¢) has been measured as reduced compared to the LEPG reference level.

10. A method of predicting responsiveness of a gastrointestinal inflammatory disorder
patient to an integrin beta7 antagonist treatment, the method comprising

(a) measuring the mRNA expression level of at least one, at least two, at least
three, or at least four HEPG selected from GZMA, KLRB1, FOXM1, CCDC90A, CCLA4,
CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMAL,
PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological sample that has been
obtained from the patient;

and further comprising

(b) measuring the mRNA expression level of at least one; at least two, or at least
three LEPG selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3,
FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLL1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
the biological sample that has been obtained from the patient;
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wherein elevated mRNA expression level of each of the HEPG measured in (a)
compared to a reference level for each of the HEPG measured, and wherein reduced mRNA
expression level of each of the LEPG measured in (b) compared to a reference level for each
of the LEPG measured, identifies the patient as one who is likely to respond to the integrin
beta7 antagonist treatment.

11. A method of identifying a patient suffering from a gastrointestinal inflammatory
disorder as likely to respond to a therapy comprising an integrin beta7 antagonist, the method
comprising:

(a) measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four HEPG selected from GZMA, KLRB1, FOXM1, CCDC90A, CCLA4,
CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMAL1,
PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological sample that has been
obtained from the patient;

(b) comparing the level of mRNA expression of each of the HEPG measured in
(a) to a reference level for each of the HEPG measured (“HEPG reference level”); and further
comprising

(c) measuring the level of mRNA expression of at least one, at least two, or at
least three LEPG selected from SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3,
CPA3, FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCL1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
the biological sample that has been obtained from the patient; |

(d) comparing the level of mRNA expression of each of the LEPG measured in (c)
to a reference level for each of the LEPG measured (“LEPG reference level™); and

| (e) identifying the patient as more likely to respond to the therapy comprising an
integrin beta7 antagonist when the level of mRNA expression of each of the HEPG measured
in (a) is above the HEPG reference level and the level of mRNA expression of each of the
LEPG measured in (c) is below the LEPG reference level.
12. Use of an integrin beta7 antagonist in the manufacture of a medicament for
treating a patient having a gastrointestinal inflammatory disorder, wherein the patient is one
who has been identified as more likely to respond to a therapy comprising the integrin beta7
antagonist by a method comprising:

(a) measuring the level of mRNA expression of at least one, at least two, at least
three, or at least four HEPG selected from GZMA, KLRB1, FOXMI1, CCDC90A, CCL4,
CPA2, CXCR6, DDO, ECH1, FAM125B, FASLG, FGF9, GPR15, GZMB, KCNMA1,
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PHF14, TIFAB, TMEM200A, TMIGD2, and SLC8A3 in a biological sample that has been
obtained from the patient;

(b) comparing the level of mRNA expression of each of the HEPG measured in
(a) to a reference level for each of the HEPG measured (“HEPG reference level”); and further
comprising

(c) measuring the level of mRNA expression of at least one, at least two, or at
least three LEPG selected SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3,
FGF7, HAMP, IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M,
MUCLI1, MX1, PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, and VNN3 in
the biological sample that has been obtained from the patient;

(d) comparing the level of mRNA expression of each of the LEPG measured in (c)
to a reference level for each of the LEPG measured (“LEPG reference level”); and

(e) identifying the patient as more likely to respond a therapy comprising an
integrin beta7 antagonist when the level of mRNA expression of each of the HEPG measured
in (a) is above the HEPG reference level and the level of mRNA expression of each of the
LEPG measured in (c) is below the LEPG reference level.
13. The method of any one of claims 9-11 or the use of claim 12, further comprising
measuring the mRNA expression level of an additional HEPG, wherein the additional HEPG
is ITGAE.
14. The method of any one of claims 1-3 or the use of claim 4, wherein the at least
one, at least two, at least three, or at least four HEPG are selected from GZMA, KLRBI,
FOXM1, SLC8A3, and ECHI.
15. The method of any one of claims 1-3 and 14, or the use of claim 4 or 14, further
comprising measuring the mRNA expression level of an additional HEPG, wherein the
additional HEPG is ITGAE.
16. The method of any one of claims 5-7 or the use of claim 8, wherein the at least
one, at least two, or at least three LEPG are selected from SLC8A3, TNFSF15, BEST2, and
CCL2.
17. The method or use of claim 16, wherein at least one, at least two, or at least three
LEPG are selected from SLC8A3, VNN2, and TNFSF15.
18. The method of any one of claims 9-11 or the use of claim 12, wherein the at least
one, at least two, at least three, or at least four HEPG are selected from GZMA, KLRB]1,
FOXM1, SLC8A3, and ECH1 and wherein the at least one, at least two, or at least three
LEPG are selected from SLC8A3, TNFSF15, BEST2, VNN2, and CCL2.
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19. The method or use of claim 18, further comprising measuring the mRNA
expression level of an additional HEPG, wherein the additional HEPG is ITGAE.

20. The method or use of claim 19, wherein at least one, at least two, or at least three
LEPG are selected from SLC8A3, VNN2, and TNFSF15.

21. The use of any one of claims 4, 8, or 12, wherein 105 mg of the integrin beta7
antagonist is to be administered subcutaneously once every four weeks.

22. The use of any one of claims 4, 8, or 12, wherein an initial dose of 210 mg of the
integrin beta7 antagonist is to be administered subcutaneously followed by a first subsequent
dose of 210 mg of the integrin beta7 antagonist to be administered subcutaneously two weeks
after the initial dose, a second subsequent dose of 210 mg of the integrin beta7 antagonist to
be administered subcutaneously four weeks after the initial dose, a third subsequent dose of
210 mg of the integrin beta7 antagonist to be administered subcutaneously eight weeks after
the initial dose, and a fourth subsequent dose of 210 mg of the integrin beta7 antagonist to be
administered subcutaneously twelve weeks after the initial dose.

23. The method or use of any one of claims 1-22, wherein the gastrointestinal
inflammatory disorder is an inflammatory bowel disease.

24, The method or use of claim 23, wherein the inflammatory bowel disease is
ulcerative colitis or Crohn’s disease.

25. The method or use of claim 24, wherein the inflammatory bowel disease is
ulcerative colitis and the response is selected from clinical response, mucosal healing and
remission.

26. The method or use of any one of claims 1-25, wherein the biological sample is
selected from intestinal tissue and peripheral whole blood.

27. The method or use of claim 26, wherein the mRNA expression level is measured
by an RNA sequencing method, microarray or a PCR method.

28. The method or use of claim 27, wherein the PCR method comprises qPCR.

29. The method or use of claim 28, wherein the measuring comprises amplifying one
or more of GZMA, KLRB1, FOXM1, CCDC90A, CCL4, CPA2, CXCR6, DDO, ECHI1,
FAMI125B, FASLG, FGF9, GPR15, GZMB, KCNMA1, PHF14, TIFAB, TMEM200A,
TMIGD2, SLC8A3 mRNA, and optionally further comprising amplifying ITGAE, and
detecting the amplified mRNA, thereby measuring the level of amplified mRNA.

30. The method or use of claim 28, wherein the measuring comprises amplifying one
or more of SLC8A3, TNFSF15, BEST2, CCL2, CCL3, CCL3L1/3, CPA3, FGF7, HAMP,
IL1A, IL18RAP, INHBA, LIF, LMO4, LRRC4, MLK7.AS1, MT1M, MUCL1, MX1,
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PMCH, REM2, SSTR2, TM4SF4, TMEM154, UROS, VNN2, VNN3 mRNA and detecting
the amplified mRNA, thereby measuring the level of amplified mRNA.

31. The method of any one of claims 1-3 and 5-7, or the use of claim 4 or 8, wherein
each of the reference levels is a median value.

32. The method of any one of claims 9-11 or the use of claim 12, wherein the HEPG
reference level is a median value and the LEPG reference level is median value.

33. The method or use of any one of the preceding claims, wherein the patient is not
previously treated with an anti-TNF therapeutic agent.

34. The method or use of claim 25, wherein administration of the integrin beta7
antagonist results in one or more of the following: (1) a 3-point decrease and 30% reduction
from baseline in MCS and > 1-point decrease in rectal bleeding subscore or absolute rectal
bleeding score of 0 or 1, (2) an endoscopic subscore of 0 or 1, (3) MCS 5'2 with no
individual subscore > 1.

35. The method or use of any one of claims 1-34, wherein the integrin beta7
antagonist is a monoclonal anti-beta7 antibody.

36. The method or use of claim 35, wherein the anti-beta7 antibody is selected from a

chimeric antibody, a human antibody, and a humanized antibody.

37. The method or use of claim 36, wherein the anti-beta7 antibody is an antibody
fragment.
38. The method or use of claim 36, wherein the anti-beta7 antibody comprises six

hypervariable regions (HVRs), wherein:

1) 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, I, K, N, P, Q, R,
and T, and/or A4 is selected from the group consisting of E, V, Q, A, D, G, H, , K, L, N, and
R, and/or amino acid AS 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,
L, M, and Q, and/or amino acid A7 is selected from the group consisting of D, V, S, A, E, G,
H, L K,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 Al1 is selected from the group consisting of H, Y, F, and S;

122




(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 BS5 is selected from the
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;

(iii) HVR-L3 comprises amino acid sequence CI1-C9, wherein C1-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, I L, and
M;

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

v) HVR-H2 comprises amino acid sequence E1-E17 wherein 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 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 F2is R, M, A, E, G,
Q, S, and/or amino acid F11 is selected from the group consisting of Fand Y.

39. The method or use of claim 38, wherein the anti-beta7 antibody comprises three
heavy chain hypervariable region (HVR-HI1-H3) sequences and three light chain
hypervariable region (HVR-L1-L3) sequences, wherein:
(i) HVR-L1 comprises SEQ ID NO:7, SEQ ID NO:8 or SEQ ID NO:9;
(i) HVR-L2 comprises SEQ ID NO:2;
(iii) HVR-L3 comprises SEQ ID NO:3;
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(iv) HVR-HI1 comprises SEQ ID NO:4;

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

(vi) HVR-H3 comprises SEQ ID NO:6, SEQ ID NO:16, SEQ ID NO:17 or SEQ ID NO:19.
40. The method or use of claim 39, 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.

41. The method or use of claim 40, wherein the anti-beta7 antibody is etrolizumab.
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