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Method for predicting a treatment response to a CRHR1 antagonist and/or a Vg

antagonist in a patient with depressive and/or anxiety symptoms

Field of the Invention

The present invention relates to a method for predicting a treatment response to a
corticotropin releasing hormone receptor type 1 (CRHR1) antagonist and/or a
vasopressin receptor 1B (V) antagonist in a patient with depressive and/or anxiety
symptoms. The present invention furthermore relates to a V5 receptor antagonist
and/or CRHR1 antagonist for use in the treatment of depressive symptoms and/or
anxiety symptoms in a patient. Also, kits, diagnostic compositions, devices and
microarrays allowing the determination of the presence or absence of at least one
polymorphic variant in the AVPRIB gene and the presence or absence of at least one
polymorphic variant in the patient's genome excluding the AVPR1B gene in the

nucleic acid sample are described.

Background of the Invention

While current antidepressant drugs are effective treatments of depression and anxiety
symptoms in a number of psychiatric disorders, a large fraction of patients only show
partial remission of symptoms or do not respond at all (Trivedi et al., Am J
Psychiatry. Jan 2006;163(1):28-40). This is likely due to the fact that these drugs do
not target the inherent pathophysiologic disturbances leading to the clinical
condition. A number of antidepressant strategies derived from both animal as well as
human studies have been tested, but so far with little success. One of these
approaches is the use of corticotropin releasing hormone receptor type 1 (CRHR1)

and/or V,p antagonists. Increased activity or concentrations of its ligand CRH in the
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brain or the cerebrospinal fluid have been shown to be associated with depression
and anxiety in humans (Nemeroff et al., Arch Gen Psychiatry. Jun 1988;45(6):577-
579; Nemeroff et al., Science. Dec 14 1984;226(4680):1342-1344; Purba et al., Arch
Gen Psychiatry. Feb 1996;53(2):137-143; Carpenter et al., Neuropsycho-
pharmacology. Apr 2004;29(4):777-784.), primates (Coplan et al., Proc Natl Acad
Sci US A. Feb 20 1996;93(4):1619-1623; Sanchez et al., Dev Psychopathol. Summer
2001;13(3):419-449.) and rodents (Muller et al., Nat Neurosci. Oct 2003;6(10):1100-
1107; Timpl et al., Nat Genet. Jun 1998;19(2):162-166.). In addition, a wealth of
data ranging from molecular studies in experimental animals to open label studies in
human patients indicate that CRHR1 and/or V;p antagonists are a promising
approach in the treatment of depression and anxiety (Ising ef al., Exp Clin
Psychopharmacol. Dec 2007;15(6):519-528; Holsboer F., CNS Spectr. Jul
2001;6(7):590-594; Pacz-Pereda et al.; Expert Opin Investig Drugs. Apr;20(4):519-
535). However, so far all randomized clinical trials have failed to demonstrate the
superiority of these drugs to placebo (Coric et al., Depress Anxiety. May
2010;27(5):417-425; Binneman et al., Am J Psychiatry. May 2008;165(5):617-620).

Hence, there is still a need for methods for predicting a treatment response to
CRHRI1 and/or Vg antagonists as well as to other antidepressant and/or anxiolytic
drugs effective in the treatment of depressive symptoms and/or anxiety symptoms in

a number of psychiatric disorders.

Summary of the Invention

It has now been found that despite the so far unsuccessful clinical trials, a specific
group of patients showing depressive symptoms and/or anxiety symptoms, including
patients with central CRH overactivity exhibit a treatment response to CRHR1
antagonists and/or Vi antagonists. It has also been found that the presence or
absence of at least one polymorphic variant in the AVPR1B gene in combination
with the presence or absence of at least one polymorphic variant in the patient's

genome excluding the AVPRIB gene is indicative for a treatment response of
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patients suffering from depression and/or anxiety symptoms to CRHR1 antagonists

and/or Vg antagonists.

In one aspect, the present invention relates to a method for predicting a treatment
response to a corticotropin releasing hormone receptor type 1 (CRHR1) antagonist
and/or a vasopressin receptor 1B (Vi receptor) antagonist in a patient with
depressive and/or anxiety symptoms comprising the following steps:

(1) determining the presence or absence of at least one polymorphic variant in the
vasopressin receptor 1B (AVPRIB) gene in a nucleic acid sample of said patient, and
(i)  determining the presence or absence of at least one polymorphic variant in the
patient's genome excluding the AVPRI1B gene in the nucleic acid sample of said
patient,

wherein the combination of the presence or absence of at least one polymorphic
variant in the AVPR1B gene with the presence or absence of at least one
polymorphic variant in the patient's genome excluding the AVPR1B gene is

indicative for the treatment response.

In one embodiment of the method according to the present invention, the method is
for predicting a treatment response to a vasopressin receptor 1B (V receptor)
antagonist in a patient with depressive and/or anxiety symptoms and comprises the
following steps:

(1) determining the presence or absence of at least one polymorphic variant in the
vasopressin receptor 1B (AVPRIB) gene in a nucleic acid sample of said patient, and
(i)  determining the presence or absence of at least one polymorphic variant in the
patient's genome excluding the AVPRI1B gene in the nucleic acid sample of said
patient,

wherein the combination of the presence or absence of at least one polymorphic
variant in the AVPR1B gene with the presence or absence of at least one
polymorphic variant in the patient's genome excluding the AVPR1B gene is

indicative for the treatment response.
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In one embodiment of the method according to the present invention the
polymorphic variant in the AVPRIB gene and/or in the patient's genome excluding
the AVPRI1B gene is a single nucleotide polymorphism (SNP). For example, the
polymorphic variant in the AVPR1B gene is an SNP. In another exemplary
embodiment, the polymorphic variant in the patient's genome excluding the

AVPRIB gene is an SNP.

In one embodiment, a polymorphic variant in the patient's genome is SNP
rs28373064 which is represented by a single polymorphic change at position 27 of
SEQ ID NO: 1, wherein in one or two alleles of the wild-type nucleotide A is

replaced by indicator nucleotide G.

In another embodiment, the at least one polymorphic variant in the patient's genome

excluding the AVPR1B gene is selected from the group of biomarkers comprising;:

e SNP rs9880583 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 2, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide G,

e SNP rs13099050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 3, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C,

e SNP rs7441352 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 4, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type

nucleotide C is replaced by indicator nucleotide T,
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SNP rs12654236 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 6, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs17091872 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 7, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs12254219 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 8, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs11575663 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 9, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs7080276 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs7416 which is represented by a single polymorphic change at position
27 of SEQ ID NO: 11, wherein in one or two alleles the wild-type nucleotide
A is replaced by indicator nucleotide G,

SNP rs12424513 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 12, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs1035050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 13, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs9959162 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 14, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide C, and/or
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e SNP rs8088242 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide G.

In another embodiment of the method according to the invention the group of
biomarkers comprises at least 2, at least 5, at least 8 or at least 11 of the biomarkers
defined herein. For example, the presence or absence of at least 2, at least 5, at least
8 or at least 11 polymorphic variants or biomarkers as defined above is determined in

step (i1) of the method described above.

In one embodiment, the group of biomarkers consists of the biomarkers as defined
herein. For example, the presence or absence of all 14 polymorphic variants or
biomarkers in the patient's genome excluding the AVPR1B gene as defined above

are determined in step (ii) of the method described above.

In a further embodiment of the method described herein the combination of the
presence or absence of SNP 1528373064 with the presence or absence of at least 1, at
least 2, at lcast 3, at lcast 4, at least 5, at least 6, at least 7, at lcast &, at least 9, at
least 10, at least 11, at least 12, at least 13 or all of the biomarkers as defined herein

for polymorphic variants excluding the AVPR1B gene is determined.

In another embodiment, a polymorphic variant in the AVPR1B gene of the patient's
genome is SNP 1528373064 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 1, wherein in one or two alleles of the wild-type
nucleotide A is replaced by indicator nucleotide G or an SNP in strong linkage

disequilibrium with SNP rs28373064.

In another embodiment, the at least one polymorphic variant in the patient's genome
excluding the AVPRI1B gene is selected from the group of biomarkers comprising

SNP rs9880583 which is represented by a single polymorphic change at position 27
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of SEQ ID NO: 2; wherein in one or two alleles the wild-type nucleotide C is
replaced by indicator nucleotide G, SNP rs13099050 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 3; wherein in one or two alleles
the wild-type nucleotide A is replaced by indicator nucleotide C, SNP rs7441352
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
4; wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide G; SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type nucleotide
C is replaced by indicator nucleotide T; SNP rs12654236 which is represented by a
single polymorphic change at position 27 of SEQ ID NO: 6, wherein in one or two
alleles the wild-type nucleotide A is replaced by indicator nucleotide G; SNP
rs17091872 which is represented by a single polymorphic change at position 27 of
SEQ ID NO: 7, wherein in one or two alleles the wild-type nucleotide A is replaced
by indicator nucleotide G; SNP rs12254219 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: §, wherein in one or two alleles
the wild-type nucleotide C is replaced by indicator nucleotide T; SNP rs11575663
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
9, wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide G; SNP rs7080276 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; SNP rs7416 which is represented
by a single polymorphic change at position 27 of SEQ ID NO: 11, wherein in one or
two alleles the wild-type nucleotide A is replaced by indicator nucleotide G; SNP
rs12424513 which is represented by a single polymorphic change at position 27 of
SEQ ID NO: 12, wherein in one or two alleles the wild-type nucleotide C is replaced
by indicator nucleotide T; SNP rs1035050 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 13, wherein in one or two alleles
the wild-type nucleotide C is replaced by indicator nucleotide T; SNP rs9959162
which is represented by a single polymorphic change at position 27 of SEQ ID NO:

14, wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
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nucleotide C; SNP rs8088242 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; and/or an SNP in strong linkage

disequilibrium with any of the foregoing SNPs.

Another aspect of the invention relates to a V receptor antagonist and/or CRHR1
antagonist for use in the treatment of depressive symptoms and/or anxiety symptoms
in a patient, the patient showing a combination of the presence or absence of at least
one polymorphic variant in the AVPR1B gene with the presence or absence of at

least one polymorphic variant in the patient's genome excluding the AVPR1B gene.

In one embodiment, the invention relates to a Vi receptor antagonist for use in the
treatment of depressive symptoms and/or anxiety symptoms in a patient, the patient
showing a combination of the presence or absence of at least one polymorphic
variant in the AVPR1B gene with the presence or absence of at least one

polymorphic variant in the patient's genome excluding the AVPR1B gene.

In one embodiment of the V5 receptor antagonist and/or CRHR1 antagonist for use
according to the present invention, the polymorphic variant in the AVPR1B gene
and/or in the patient's genome excluding the AVPR1B gene is a single nucleotide
polymorphism (SNP). For example, the polymorphic variant in the AVPR1B gene is
an SNP. In another exemplary embodiment, the polymorphic variant in the patient's

genome excluding the AVPRIB gene is an SNP.

In one embodiment of the invention a polymorphic variant in the AVPR1B gene is
SNP rs28373064 which is represented by a single polymorphic change at position 27
of SEQ ID NO: 1, wherein in one or two alleles of the wild-type nucleotide A is

replaced by indicator nucleotide G.

In one embodiment of the V5 receptor antagonist and/or CRHR1 antagonist for use
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according to the invention, the at least one polymorphic variant in the patient's
genome excluding the AVPR1B gene is selected from the group of biomarkers

comprising:

SNP rs9880583 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 2, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide G,

SNP rs13099050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 3, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C,

SNP rs7441352 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 4, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs12654236 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 6, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs17091872 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 7, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs12254219 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 8, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs11575663 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 9, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide G,

PCT/EP2014/062592
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e SNP rs7080276 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs7416 which is represented by a single polymorphic change at position
27 of SEQ ID NO: 11, wherein in one or two alleles the wild-type nucleotide
A is replaced by indicator nucleotide G,

e SNP rs12424513 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 12, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

e SNP rs1035050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 13, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

e SNP rs9959162 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 14, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C, and/or

e SNP rs8088242 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide G.

In one embodiment, the group of biomarkers comprises at least 2, at least 5, at least 8
or at least 11 of the biomarkers defined herein. For example, the patient shows the
presence or absence of at least 2, at least 5, at least 8 or at least 11 polymorphic

variants or biomarkers in his genome excluding the AVPR1B gene as defined above.

In another embodiment, the group of biomarkers consists of the biomarkers as
defined herein. For example, the patient shows the presence or absence of all 14
polymorphic variants or biomarkers in his genome excluding the AVPR1B gene as

defined above.
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In a further embodiment, the patient shows a combination of the presence or absence
of SNP rs28373064 with the presence or absence of at least 1, at least 2, at least 3, at
least 4, at lcast 5, at lcast 6, at least 7, at least &, at lcast 9, at least 10, at least 11, at
least 12, at least 13 or all of the biomarkers defined herein for polymorphic variants

excluding the AVPR1B gene.

In another embodiment, a polymorphic variant in the AVPR1B gene of the patient's
genome is SNP 1528373064 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 1, wherein in one or two alleles of the wild-type
nucleotide A is replaced by indicator nucleotide G or an SNP in strong linkage

disequilibrium with SNP rs28373064.

In another embodiment, the at least one polymorphic variant in the patient's genome
excluding the AVPR1B gene is selected from the group of biomarkers comprising
SNP rs9880583 which is represented by a single polymorphic change at position 27
of SEQ ID NO: 2; wherein in one or two alleles the wild-type nucleotide C is
replaced by indicator nucleotide G, SNP rs13099050 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 3; wherein in one or two alleles
the wild-type nucleotide A is replaced by indicator nucleotide C, SNP rs7441352
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
4; wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide G; SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type nucleotide
C is replaced by indicator nucleotide T; SNP rs12654236 which is represented by a
single polymorphic change at position 27 of SEQ ID NO: 6, wherein in one or two
alleles the wild-type nucleotide A is replaced by indicator nucleotide G; SNP
rs17091872 which is represented by a single polymorphic change at position 27 of
SEQ ID NO: 7, wherein in one or two alleles the wild-type nucleotide A is replaced
by indicator nucleotide G; SNP rs12254219 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 8§, wherein in one or two alleles
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the wild-type nucleotide C is replaced by indicator nucleotide T; SNP rs11575663
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
9, wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide G; SNP rs7080276 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; SNP rs7416 which is represented
by a single polymorphic change at position 27 of SEQ ID NO: 11, wherein in one or
two alleles the wild-type nucleotide A is replaced by indicator nucleotide G; SNP
rs12424513 which is represented by a single polymorphic change at position 27 of
SEQ ID NO: 12, wherein in one or two alleles the wild-type nucleotide C is replaced
by indicator nucleotide T; SNP rs1035050 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 13, wherein in one or two alleles
the wild-type nucleotide C is replaced by indicator nucleotide T; SNP rs9959162
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
14, wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide C; SNP rs8088242 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; and/or an SNP in strong linkage

disequilibrium with any of the foregoing SNPs.

In one embodiment, the V,p receptor antagonist is selected from the group consisting

of SSR149415, Org 52186, ABT-436 and/or ABT-558.

In a further embodiment, the CRHR1 antagonist is a class I or a class Il antagonist.
Optionally, the CRHR1 antagonist is selected from the group consisting of
CP154,526, Antalarmin, CRA 5626, Emicerfont, DMP-696, DMP-904, DMP-695,
SC-241, BMS-561388, Pexacerfont, R121919, NBI30545, PD-171729, Verucerfont,
NBI34041, NBI35965, SN003, CRA0450, SSR125543A, CP-316,311, CP-376,395,
NBI-27914, ONO-2333Ms, NBI-34101, PF-572778, GSK561579 and GSK586529.
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Another aspect of the present invention relates to a group of biomarkers, comprising:

e SNP rs28373064 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 1, wherein in one or two alleles of the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs9880583 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 2, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide G,

e SNP rs13099050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 3, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C,

e SNP rs7441352 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 4, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

e SNP rs12654236 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 6, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs17091872 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 7, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs12254219 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 8, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

e SNP rs11575663 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 9, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide G,
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SNP rs7080276 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs7416 which is represented by a single polymorphic change at position
27 of SEQ ID NO: 11, wherein in one or two alleles the wild-type nucleotide
A is replaced by indicator nucleotide G,

SNP rs12424513 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 12, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs1035050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 13, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs9959162 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 14, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C, and/or

SNP rs8088242 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide G.

In one embodiment of the invention the group of biomarkers consists of the

biomarkers as defined herein.

Another aspect of the present invention relates to a group of biomarkers, comprising:

SNP rs28373064 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 1, wherein in one or two alleles of the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs9880583 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 2, wherein in one or two alleles the wild-type

nucleotide C is replaced by indicator nucleotide G,
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SNP rs13099050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 3, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C,

SNP rs7441352 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 4, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs12654236 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 6, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs17091872 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 7, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs12254219 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 8, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs11575663 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 9, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs7080276 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs7416 which is represented by a single polymorphic change at position
27 of SEQ ID NO: 11, wherein in one or two alleles the wild-type nucleotide

A is replaced by indicator nucleotide G,
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e SNP rs12424513 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 12, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,
e SNP rs1035050 which is represented by a single polymorphic change at
5 position 27 of SEQ ID NO: 13, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,
e SNP rs9959162 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 14, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C,
10 e SNP rs8088242 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G, and/or

e an SNP in strong linkage disequilibrium with any of the foregoing SNPs.

15  Another aspect of the invention relates to a kit, diagnostic composition or device for
the analysis of the combination of at least one polymorphic variant in the AVPR1B
gene with at least one polymorphic variant in the patient's genome excluding the
AVPRI1B gene, wherein the combination is indicative for the treatment response to
Vip antagonists and/or CRHR1 antagonists.

20
One embodiment of the invention relates to a kit, diagnostic composition or device
for the analysis of the combination of at least one polymorphic variant in the
AVPRI1B gene with at least one polymorphic variant in the patient's genome
excluding the AVPR1B gene, wherein the combination is indicative for the treatment

25  response to Vp antagonists.

Another embodiment relates to the kit, diagnostic composition or device, wherein a

polymorphic variant in the AVPR1B gene is SNP 128373064 which is represented
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by a single polymorphic change at position 27 of SEQ ID NO: 1, wherein in one or

two alleles of the wild-type nucleotide A is replaced by indicator nucleotide G.

In one embodiment of the present invention the at least one polymorphic variant in
the patient's genome excluding the AVPR1B gene is selected from the group of

biomarkers comprising

e SNP rs9880583 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 2, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide G,

e SNP rs13099050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 3, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C,

e SNP rs7441352 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 4, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

e SNP rs12654236 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 6, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs17091872 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 7, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs12254219 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 8, wherein in one or two alleles the wild-type

nucleotide C is replaced by indicator nucleotide T,
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e SNP rs11575663 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 9, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs7080276 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs7416 which is represented by a single polymorphic change at position
27 of SEQ ID NO: 11, wherein in one or two alleles the wild-type nucleotide
A is replaced by indicator nucleotide G,

e SNP rs12424513 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 12, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

e SNP rs1035050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 13, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

e SNP rs9959162 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 14, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C, and/or

e SNP rs8088242 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide G.

In one embodiment of the invention, the kit, diagnostic composition or device
comprises a probe selective for SNP rs28373064 and at least 1, at least 2, at least 3,
at least 4, at least 5, at lcast 6, at least 7, at least 8, at least 9, at least 10, at lcast 11, at
least 12, at least 13, or at least 14 probes selective for the biomarkers defined herein

for polymorphic variants excluding the AVPR1B gene.
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In another embodiment, a polymorphic variant in the AVPR1B gene of the patient's
genome is SNP 1528373064 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 1, wherein in one or two alleles of the wild-type
nucleotide A is replaced by indicator nucleotide G or an SNP in strong linkage

disequilibrium with SNP rs28373064.

In another embodiment, the at least one polymorphic variant in the patient's genome
excluding the AVPR1B gene is selected from the group of biomarkers comprising
SNP rs9880583 which is represented by a single polymorphic change at position 27
of SEQ ID NO: 2; wherein in one or two alleles the wild-type nucleotide C is
replaced by indicator nucleotide G, SNP rs13099050 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 3; wherein in one or two alleles
the wild-type nucleotide A is replaced by indicator nucleotide C, SNP rs7441352
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
4; wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide G; SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type nucleotide
C is replaced by indicator nucleotide T; SNP rs12654236 which is represented by a
single polymorphic change at position 27 of SEQ ID NO: 6, wherein in one or two
alleles the wild-type nucleotide A is replaced by indicator nucleotide G; SNP
rs17091872 which is represented by a single polymorphic change at position 27 of
SEQ ID NO: 7, wherein in one or two alleles the wild-type nucleotide A is replaced
by indicator nucleotide G; SNP rs12254219 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 8§, wherein in one or two alleles
the wild-type nucleotide C is replaced by indicator nucleotide T; SNP rs11575663
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
9, wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide G; SNP rs7080276 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; SNP rs7416 which is represented
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by a single polymorphic change at position 27 of SEQ ID NO: 11, wherein in one or
two alleles the wild-type nucleotide A is replaced by indicator nucleotide G; SNP
rs12424513 which is represented by a single polymorphic change at position 27 of
SEQ ID NO: 12, wherein in one or two alleles the wild-type nucleotide C is replaced
by indicator nucleotide T; SNP rs1035050 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 13, wherein in one or two alleles
the wild-type nucleotide C is replaced by indicator nucleotide T; SNP rs9959162
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
14, wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide C; SNP rs8088242 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; and/or an SNP in strong linkage

disequilibrium with any of the foregoing SNPs.

In a further embodiment of the invention, the kit, diagnostic composition or device
further comprises an enzyme for primer elongation, nucleotides and/or labeling

agents.

A further aspect of the invention relates to a microarray for the analysis of at least
two SNPs indicative for a treatment response to a V receptor antagonist and/or a
CRHRI1 antagonist in a patient with depressive and/or anxiety symptoms, comprising
at least one probe selective for a polymorphic variant in the AVPR1B gene and at
least one probe selective for a polymorphic variant in the patient's genome excluding

the AVPRIB gene.

In one embodiment, the invention relates to a microarray for the analysis of at least
two SNPs indicative for a treatment response to a Vp receptor antagonist in a patient
with depressive and/or anxiety symptoms, comprising at least one probe selective for
a polymorphic variant in the AVPR1B gene and at least one probe selective for a
polymorphic variant in the patient's genome excluding the AVPR1B gene.
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In one embodiment of the microarray, the probe selective for a polymorphic variant
in the AVPRI1B gene is selective for SNP rs28373064 which is represented by a
single polymorphic change at position 27 of SEQ ID NO: 1, wherein in one or two

alleles of the wild-type nucleotide A is replaced by indicator nucleotide G.

In one embodiment, the probe selective for the least one polymorphic variant in the
patient's genome excluding the AVPR1B gene is selected from a group of probes

comprising probes selective for:

e SNP rs9880583 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 2, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide G,

e SNP rs13099050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 3, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C,

e SNP rs7441352 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 4, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

e SNP rs12654236 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 6, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs17091872 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 7, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide G,
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e SNP rs12254219 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 8, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,
e SNP rs11575663 which is represented by a single polymorphic change at
5 position 27 of SEQ ID NO: 9, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,
e SNP rs7080276 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,
10 e SNP rs7416 which is represented by a single polymorphic change at position
27 of SEQ ID NO: 11, wherein in one or two alleles the wild-type nucleotide
A is replaced by indicator nucleotide G,
e SNP rs12424513 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 12, wherein in one or two alleles the wild-type
15 nucleotide C is replaced by indicator nucleotide T,
e SNP rs1035050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 13, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,
e SNP rs9959162 which is represented by a single polymorphic change at
20 position 27 of SEQ ID NO: 14, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C, and/or
e SNP rs8088242 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G.
25
In one embodiment, the microarray comprises a group of probes comprising a probe
selective for SNP rs28373064 and at least 1, at lcast 2, at least 3, at least 4, at least 5,
at least 6, at lcast 7, at lcast 8, at least 9, at least 10, at lecast 11, at least 12, at least 13,
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at least 14 or at least 15 probes selective for the biomarkers defined herein for

polymorphic variants excluding the AVPR1B gene.

In another embodiment, the probe selective for a polymorphic variant in the
AVPRIB gene is selective for SNP rs28373064 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 1, wherein in one or two alleles
of the wild-type nucleotide A is replaced by indicator nucleotide G and/or an SNP in
strong linkage disequilibrium with SNP rs28373064.

In another embodiment, the probe selective for the least one polymorphic variant in
the patient's genome excluding the AVPR1B gene is selected from a group of probes
comprising probes selective for SNP rs9880583 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 2; wherein in one or two alleles
the wild-type nucleotide C is replaced by indicator nucleotide G, SNP rs13099050
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
3; wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide C, SNP rs7441352 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 4; wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; SNP rs730258 which is
represented by a single polymorphic change at position 27 of SEQ ID NO: 5,
wherein in one or two alleles the wild-type nucleotide C is replaced by indicator
nucleotide T; SNP rs12654236 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 6, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; SNP rs17091872 which is
represented by a single polymorphic change at position 27 of SEQ ID NO: 7,
wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide G; SNP rs12254219 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 8, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T; SNP rs11575663 which is
represented by a single polymorphic change at position 27 of SEQ ID NO: 9,
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wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide G; SNP rs7080276 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; SNP rs7416 which is represented
by a single polymorphic change at position 27 of SEQ ID NO: 11, wherein in one or
two alleles the wild-type nucleotide A is replaced by indicator nucleotide G; SNP
rs12424513 which is represented by a single polymorphic change at position 27 of
SEQ ID NO: 12, wherein in one or two alleles the wild-type nucleotide C is replaced
by indicator nucleotide T; SNP rs1035050 which is represented by a single
polymorphic change at position 27 of SEQ ID NO: 13, wherein in one or two alleles
the wild-type nucleotide C is replaced by indicator nucleotide T; SNP rs9959162
which is represented by a single polymorphic change at position 27 of SEQ ID NO:
14, wherein in one or two alleles the wild-type nucleotide A is replaced by indicator
nucleotide C; SNP rs8088242 which is represented by a single polymorphic change
at position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G; and/or an SNP in strong linkage

disequilibrium with any of the foregoing SNPs.

Brief Description of the Drawings

Figure 1: Graph of the phenotypic distribution of In(AAUC) at in-patient admission.
The X-axis shows the In of the AUC of the ACTH response and the Y-axis the
frequency in total N/bin. #

Figure 2: Increased REMS activity in CRH-COE™™ mice is suppressed by DMP696
(50mg/kg/d) application via drinking water. Treatment day one, light grey; treatment
day 2, dark grey; treatment day three, black. Symbols indicate significant differences
between baseline and treatment day one (+), two (#) or three (*). Light and dark bar

on the x-axis indicate light and dark period, respectively.
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Figure 3: Increased activity of REMS in CRH-COE™® is suppressed by application
of the CRH-R1 antagonist SSR125543 (50mg/kg/d) via drinking water. Baseline day,
white; treatment day two, dark grey; treatment day three, black. Symbols indicate
significant differences between baseline and treatment day two (#) or three (*). Light

and dark bar on the x-axis indicate light and dark period, respectively.
Figure 4: REMS activity in Cor26 CRH mice is suppressed by application of the
CRH-R1 antagonist CP-316311 (50mg/kg/d) via drinking water. Baseline day, white;

treatment day two, dark grey; treatment day three, black.

Detailed Description of the Invention

Where the term “comprise” or “comprising” is used in the present description and
claims, it does not exclude other elements or steps. For the purpose of the present
invention, the term “consisting of” is considered to be an optional embodiment of the
term “comprising of’. If hereinafter a group is defined to comprise at least a certain
number of embodiments, this is also to be understood to disclose a group which

optionally consists only of these embodiments.

Where an indefinite or a definite article is used when referring to a singular noun
such as “a” or “an” or “the”, this includes a plural form of that noun unless
specifically stated. Vice versa, when the plural form of a noun is used it refers also
to the singular form. For example, when SNPs are mentioned, this is also to be

understood as a single SNP.

Furthermore, the terms first, second, third or (a), (b), (c) or (1), (i1), (iii) and the like
in the description and in the claims are used for distinguishing between similar
elements and not necessarily for describing a sequential or chronological order.
Also, if method steps are described herein in a certain order, it is to be understood
that said steps do not necessarily have to be performed in the described sequential or

chronological order. It is to be understood that the terms so used or the method steps
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described are interchangeable under appropriate circumstances and that the
embodiments of the invention described herein are capable of operation in other

sequences than described or illustrated herein.

Further definitions of the terms will be given below in the context of which the terms

are used.

So far clinical trials have failed to demonstrate the superiority over placebos of
CRHRI1 antagonists and/or Vi receptor antagonists in the treatment of depression
and/or anxiety symptoms. This lack of superiority to placebo may be due to the fact
that only patients who suffer from central CRH overactivity would indeed profit
from treatment with CRHR1 and/or V3 receptor antagonists. If an assessment of
CRH activity is not made prior to CRHR1 antagonist treatment, effects would be
diluted by patients without CRH system overactivity not responding to the CRHR1
antagonist (Holsboer F., Nat Rev Neurosci. Aug 2008;9(8):638-646) or V, receptor
antagonist. Overactivity of the CRH system in patients may be reflected by the
extent of the corticotropin (ACTH) and cortisol response to the combined
dexamethasone (dex) suppression/CRH stimulation test (Holsboer F., J Psychiatr
Res. May-Jun 1999;33(3):181-214; Holsboer F., Ann N Y Acad Sci. Dec
2003;1007:394-404.).

It has now been found that CRH overactivity and, consequently, a treatment response
to CRHR 1 antagonists and/or Vg receptor antagonists of a patient suffering from
depressive and/or anxiety symptoms may be predicted by determining the presence
or absence of at least one polymorphic variant in the vasopressin receptor 1B
(AVPR1B) gene in combination with the presence or absence of at least one

polymorphic variant in the patient's genome excluding the AVPR1B gene.

In one aspect the present invention relates to a method for predicting a treatment

response to a corticotropin releasing hormone receptor type 1 (CRHR1) antagonist
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and/or a vasopressin receptor 1B (Vi receptor) antagonist in a patient with

depressive and/or anxiety symptoms comprising the following steps:

(1) determining the presence or absence of at least one polymorphic variant in the
vasopressin receptor 1B (AVPRIB) gene in a nucleic acid sample of said patient, and
(i)  determining the presence or absence of at least one polymorphic variant in the
patient's genome excluding the AVPRIB gene in the nucleic acid sample of said

patient,

wherein the combination of the presence or absence of at least one polymorphic
variant in the AVPR1B gene with the presence or absence of at least one
polymorphic variant in the patient's genome excluding the AVPR1B gene is

indicative for the treatment response.

In one embodiment the present invention relates to a method for predicting a
treatment response to a vasopressin receptor 1B (Vg receptor) antagonist in a patient

with depressive and/or anxiety symptoms comprising the following steps:

(1) determining the presence or absence of at least one polymorphic variant in the
vasopressin receptor 1B (AVPRIB) gene in a nucleic acid sample of said patient, and
(i)  determining the presence or absence of at least one polymorphic variant in the
patient's genome excluding the AVPR1B gene in the nucleic acid sample of said

patient,

wherein the combination of the presence or absence of at least one polymorphic
variant in the AVPR1B gene with the presence or absence of at least one
polymorphic variant in the patient's genome excluding the AVPR1B gene is

indicative for the treatment response.

A "polymorphic site" or “polymorphic variant” or "biomarker" as used herein relates

to the position of a polymorphism or single nucleotide polymorphism (SNP) as



WO 2014/202541 PCT/EP2014/062592

10

15

20

25

30

-08 -

described herein within the genome or portion of a genome of a subject, or within a
genetic element derived from the genome or portion of a genome of a subject. In
particular, the polymorphic variant in the AVPR1B gene and/or in the patient's
genome excluding the AVPRI1B gene is a single nucleotide polymorphism. The term
“single nucleotide polymorphism” is well understood by the skilled person and refers
to a point mutation at a certain position in the nucleotide sequence. In other words,
only one nucleotide differs in a certain region or portion or genetic element of the

subject's genome.

The SNPs as described herein may be present on the Watson or the Crick strand,
with presence of the corresponding base. If, for example, a polymorphism is present
on the Watson strand as A, it is present on the Crick strand as T, if the polymorphism
is present on the Watson strand as T, it is present on the Crick strand as A, if the
polymorphism is present on the Watson strand as G, it is present on the Crick strand
as C, and if the polymorphism is present on the Watson strand as C, it is present on
the Crick strand as G, and vice versa. Also, the insertion or deletion of bases may be
detected on the Watson and/or the Crick strand, with correspondence as defined
above. For analytic purposes the strand identity may be defined, or fixed, or may be
choose at will, e.g. in dependence on factors such the availability of binding
elements, GC-content etc. Furthermore, for the sake of accuracy, the SNP may be
defined on both strands (Crick and Watson) at the same time, and accordingly be

analyzed.

The term "allele" or "allelic sequence” as used herein refers to a particular form of a
gene or a particular nucleotide, e.g. a DNA sequence at a specific chromosomal
location or locus. In certain embodiments of the present invention a SNP as defined
herein may be found at or on one of two alleles in the human genome of a single
subject. In further specific embodiments, a SNP as defined herein may also be found
at or on both alleles in the human genome of a single subject. The presence of an

indicator nucleotide or an indicator triplet as defined herein on both alleles may have
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a higher predictive value than the presence of an indicator nucleotide or an indicator

triplet on one allele only, the other allele comprising a wild-type genotype.

The nucleotide that is present in the majority of the population is also referred to as
wild-type allele or major allele. In one embodiment, the term "wild-type sequence”
as used herein refers to the sequence of an allele, which does not show the phenotype
with CRH overactivity or does not indicate a treatment response to CRHR1 receptor
antagonists and/or Vi receptor antagonists. In another embodiment, the term "wild-
type sequence” as used herein refers to the sequence of an allele, which shows the
phenotype with CRH overactivity or indicates a treatment response to CRHR1
receptor antagonists and/or Vi receptor antagonists. The term may further refer to
the sequence of the non phenotype-associated allele with the highest prevalence
within a population, e.g. within a Caucasian population. As used herein, this state is

defined as “absence of a SNP”.

The specific nucleotide that is present in the minority of the population is also
referred as the point mutation, mutated nucleotide or minor allele. As used herein,
this state is defined as “presence of a SNP”, "the presence of a polymorphic variant”

or "the presence of a biomarker".

In theory, the wild-type allele could be mutated to three different nucleotides.
However, the event of a mutation to a first nucleotide in the reproductive cells of an
individual that gets established in a population occurs very rarely. The event that the
same position is mutated to a second nucleotide and established in the population
virtually never occurs and can be therefore neglected. Therefore, as used herein, a
certain nucleotide position in the genome of an individual can have two states, the

wild-type state (absence of a SNP) and the mutated state (presence of a SNP).

As described above, the combination of the presence or absence of at least one

polymorphic variant in the AVPR1B gene with the presence of at least one
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polymorphic variant in the patient's genome excluding the AVPR1B gene as
described herein in a sample of a patient is indicative for a treatment response to
CRHRI1 antagonists and/or Vg receptor antagonists. The at least one polymorphic
variant in the AVPR1B gene and/or in the patient's genome excluding the AVPRIB
gene may be selected from a group of biomarkers. The term "biomarker"”, as used
herein, relates to any nucleic acid sequence of any length, or a derivative thereof,
which comprises a polymorphic variant such as the polymorphic variant in the
AVPRI1B gene or the polymorphic variants in the patient's genome excluding the
AVPRI1B gene as defined herein. In particular, the term "biomarker" may relate to
SNPs. Thus, the at least one polymorphic variant in the AVPRIB gene and/or in the
patient's genome excluding the AVPR1B gene may be selected from a group of

biomarkers comprising

e SNP rs28373064 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 1, wherein in one or two alleles of the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs9880583 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 2, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide G,

e SNP rs13099050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 3, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide C,

e SNP rs7441352 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 4, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

e SNP rs730258 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 5, wherein in one or two alleles the wild-type

nucleotide C is replaced by indicator nucleotide T,
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SNP rs12654236 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 6, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs17091872 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 7, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs12254219 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 8, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs11575663 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 9, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs7080276 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 10, wherein in one or two alleles the wild-type
nucleotide A is replaced by indicator nucleotide G,

SNP rs7416 which is represented by a single polymorphic change at position
27 of SEQ ID NO: 11, wherein in one or two alleles the wild-type nucleotide
A is replaced by indicator nucleotide G,

SNP rs12424513 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 12, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs1035050 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 13, wherein in one or two alleles the wild-type
nucleotide C is replaced by indicator nucleotide T,

SNP rs9959162 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 14, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide C, and/or
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e SNP rs8088242 which is represented by a single polymorphic change at
position 27 of SEQ ID NO: 15, wherein in one or two alleles the wild-type

nucleotide A is replaced by indicator nucleotide G.

A biomarker may, for instance, be represented by a nucleic acid molecule of a length
ofe.g. I nt, 2 nt, 3 nt, 4 nt, 5 nt, 10 nt, 15 nt, 20 nt, 25 nt, 30 nt, 35 nt, 40 nt, 45 nt, 50
nt, 60 nt, 70 nt, 80 nt, 90 nt, 100 nt, 200 nt, 300 nt, 400 nt, 500 nt, 1000 nt, 2000 nt,
or more or any length in between these lengths. The representing nucleic acid may
be any suitable nucleic acid molecule, e.g. a DNA molecule, e.g. a genomic DNA
molecule or a cDNA molecule, or a RNA molecule, or a derivative thereof. The
biomarker may further be represented by translated forms of the nucleic acid, e.g. a
peptide or protein as long as the polymorphic modification leads to a corresponding
modification of the peptide or protein. Corresponding information may be readily
available to the skilled person from databases such as the NCBI SNP repository and
NCBI Genbank.

"Combinations of polymorphic variants" as used herein may refer to the presence or
absence of at least one polymorphic variant in the AVPR1B gene in combination
with the presence or absence a set or group of polymorphic variants in the patient's
genome excluding the AVPRI1B gene in a sample of a patient, e.g. to the presence of
a combination of a polymorphic variant in the AVPR1B gene in combination with
the presence of 1,2, 3,4,5,6,7,8,9, 10, 11, 12, 13, or 14 polymorphic variant(s) as
described herein for polymorphic variants in the patient's genome excluding the
AVPRI1B gene. Combinations of polymorphic variants may relate to the presence of
at least one polymorphic variant in the AVPR1B gene, optionally SNP rs 28373064,
in combination with the presence of 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, or 14 poly-
morphic variant(s) as described herein for polymorphic variants in the patient's
genome excluding the AVPR1B gene. Combinations of polymorphic variants may
also relate to the absence of at least one polymorphic variant in the AVPR1B gene,
optionally SNP rs 28373064, in combination with the absence of 1, 2, 3,4, 5,6, 7, 8,
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9,10, 11, 12, 13, or 14 polymorphic variant(s) as described herein for polymorphic
variants in the patient's genome excluding the AVPR1B gene. Combinations of
polymorphic variants may also relate to the presence of at least one polymorphic
variant in the AVPR1B gene, optionally SNP rs 28373064, in combination with the
absence of 1, 2,3,4,5,6,7,8,9,10, 11, 12, 13, or 14 polymorphic variant(s) as
described herein for polymorphic variants in the patient's genome excluding the
AVPRI1B gene. Combinations of polymorphic variants may also relate to the
absence of at least one polymorphic variant in the AVPR1B gene, optionally SNP
rs28373064, in combination with the presence of 1, 2, 3,4,5,6,7,8,9, 10, 11, 12,
13, or 14 polymorphic variant(s) as described herein for polymorphic variants in the
patient's genome excluding the AVPR1B gene. In one embodiment, combinations of
polymorphic variants relates to the presence of at least one polymorphic variant in
the AVPRI1B gene, optionally SNP rs28373064, in combination with the presence of
1,2,3,4,5,6,7,8,9,10, 11, 12, 13, or 14 polymorphic variant(s) as described
herein for polymorphic variants in the patient's genome excluding the AVPRIB
gene. In another embodiment, combinations of polymorphic variants relates to the
absence of at least one polymorphic variant in the AVPR1B gene, optionally SNP
rs28373064, in combination with the absence of 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13,
or 14 polymorphic variant(s) as described herein for polymorphic variants in the

patient's genome excluding the AVPRIB gene.

The presence or absence of a combination of polymorphic variants may be associated
with a specific weighting factor describing the impact of the presence of such a
combination on the prediction of the treatment response to a CRHR1 antagonist
and/or a Vg receptor antagonist. Thus, a specific weighting factor describing the
impact of the presence or absence of such a combination on the prediction of the
treatment response to a CRHR1 antagonist and/or a V;p receptor antagonist may be
associated with the fact that
e at least one polymorphic variant in the AVPR1B gene, optionally SNP
rs28373064, is present and 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, or 14 poly-
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morphic variant(s) as described herein for polymorphic variants in the
patient's genome excluding the AVPR1B gene is/are present,

e at least one polymorphic variant in the AVPR1B gene, optionally SNP
rs28373064, is absentand 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, or 14 poly-
morphic variant(s) as described herein for polymorphic variants in the
patient's genome excluding the AVPR1B gene is/are absent,

e at least one polymorphic variant in the AVPR1B gene, optionally SNP
rs28373064, is present and 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, or 14 poly-
morphic variant(s) as described herein for polymorphic variants in the
patient's genome excluding the AVPR1B gene is/are absent,

e at least one polymorphic variant in the AVPR1B gene, optionally SNP
rs28373064, is absentand 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, or 14 poly-
morphic variant(s) as described herein for polymorphic variants in the

patient's genome excluding the AVPRIB gene is/are present.

Table 1 provides an overview of SNPs (inside and outside of the AVPR1B gene)
according to the present invention and being suitable for predicting a treatment
response of patients suffering from depressive and/or anxiety symptoms to a
treatment with a CRHR 1 antagonist and/or a V5 receptor antagonist, whereby the
presence or absence of the indicated polymorphic change (i.e. the presence or
absence of the indicator nucleotide) in one or more of the biomarkers may be
indicative for a patient responding to the treatment with a CRHR1 receptor

antagonist and/or a V receptor antagonist.

The term "indicator nucleotide” refers to a non-wild-type nucleotide at positions of

SEQ ID NO: 1 to 15 as described in Table 1.

In one embodiment, the set of biomarkers which may be used in the method of the
present invention comprises at least 2, at least 5, at least 8 or at least 11 of the

biomarkers defined in Table 1. It is understood that the set of biomarkers may
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comprise any further biomarker not explicitly described herein but considered
suitable by the person skilled in the art. Such additional biomarkers may include
additional polymorphic variants which have been obtained by a genome wide
screening for polymorphic variants in a patient having depressive symptoms and/or
anxiety symptoms and optionally identified as being associated with an increased

ACTH response to a combined dex/CRH test.

In one embodiment, the group of biomarkers whose presence or absence is
determined in methods according to the present invention comprises biomarkers
which are selected from biomarkers as defined in Table 1 and SNPs in strong linkage

disequilibrium with any of the SNPs shown in Table 1.

In another embodiment, the group of biomarkers whose presence or absence is
determined in a method according to the present invention consists of the biomarkers

defined in Table 1.
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SNP_ID Sequence SEQ Position of
ID NO | polymorphic
change
1528373064 | TCCTGCACCGGCTAGCCGGCTGGCAGIA/ 1 27
G]GGGCGCGCCAACAGCCGCCAGCCGA
159880583 | AAATGAAGCCACTTGTTTCTTCTCCA[C/G 2 27
JCTATGACCTAGACACCCCCTCCCCA
1513099050 | AATGAATAAGAAGCCTCTCAAGACAGIA/ 3 27
CJAGGATTCAACCTTATAGCTTTGATA
187441352 | TCCTCTCCCCCTATCTCTGCTTTTCA[A/G] 4 27
CATTGTACTGGAAGTCCTAGCTAAT
15730258 AGAAATAAAATCATTTCATATTCATG[C/T 5 27
JAATAGATACAAGAAATGTATTAAAG
1512654236 | GGACTGTTTTTGTATTCAGTGCACAG[A/G 6 27
JTGTGTGTGAAGACACCCAGCATGTT
1517091872 | AATGCAAATTTTTATCAAGTACCTAC[A/G 7 27
JATGTGCGGGCAATTTTGCAAGGTGC
1512254219 | CTGTGTCCTTGAAGCCCATGACAGTG[C/T 8 27
JCTGACACAAAGTAGTTGCTCAATAA
1511575663 | CTTTATTTACAAAAACAAAACTGCTA[A/ 9 27
G]GCTTGGCCCAAGGGCCCTTATTTGC
157080276 | GTCCACGTGACTTCACACATCAGCCA[A/ 10 27
G]TGAGGTCTGGCCTCTGTCACCAAAC
157416 GTAACCGGATGCATTTTTTTNNNNNA[A/ 11 27
GJAATTTCTCCCTTATCTACTATGATG
1512424513 | GCAGCCGGACCCTGTATTGAGGAGGA[C/ 12 27
TIGGGCAGGGAAAGCATGCTTTAGAGA
151035050 | CTCCCCATCTTTGTATTGATGTAAGC[C/T] 13 27
TCACCTCTCTGCCCACTGGCATCCG
189959162 | TCCTCCTGATTGCCTTCAAATTAGGA[A/C 14 27
JATCAGTTGAAGTTCCTGCTTTCAGA
158088242 | AACATCTGACAAAAGGTAAGAACTCAJA/ 15 27

G]TAAATGCTTTGATAGAACTTAAATA

Table 1: SNPs (together with flanking sequences) which may be used to predict the

response to Vg receptor antagonists and/or CRHR1 antagonists in patients with

depressive symptoms and/or anxiety symptoms. The position of the SNP is indicated

as [wild-type nucleotide/indicator nucleotide].
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Polymorphisms in linkage disequilibrium with a SNP of Table 1 can be identified by
by methods known in the art. For example, Develin and Risch (Genomics, 1995)
provide guidance for determining the parameter delta (also referred to as the “r”’) as a
standard measure of the disequilibrium. Gabriel ef al. (Science, 2002) provides
instructions for finding the maximal r* value in populations for disease gene
mapping. Further, Carlson ef al. (Am. J. Hum. Genet. (2003) disclose methods for
selecting and analyzing polymorphisms based on linkage disequilibrium for disease
gene association mapping. Stoyanovich and Pe’er (Bioinformatics, 2008) show that
polymorphisms in linkage disequilibrium with indentified SNPs have virtually
identical response profiles. Currently, several databases provide datasets that can be
searched for polymorphisms in strong linkage disequilibrium, which can be accessed
by the following addresses: http://1000.genomes.org, http://www.hapmap.org,
http://www .broadinsitute.org/mpg/snap. An example workflow for determining SNPs

linkage disequilibrium to a specific SNP is outlined in Uhr et al. (Neuron, 2008).

SNP in strong linkage disequilibrium as used herein means that the SNP is in linkage
disequilibrium with an r* higher than 0.7 or higher than 0.8 in the tested population

or an ethnically close reference population with the identified SNP.

In one embodiment, the polymorphic variant in the AVPRIB gene whose presence or
absence is determined is SNP rs28373064. In a further embodiment, the
polymorphic variant in the patient's genome excluding the AVPR1B gene whose
presence or absence is determined is selected from the group of the biomarkers
(except SNP rs 28373064) provided in Table 1. For example, the polymorphic
variant in the patient's genome excluding the AVPR1B gene whose presence or

absence is selected from biomarkers having SEQ ID NO: 2 to 15.

In a further embodiment of the method described herein, the combination of the
presence or absence of SNP 1528373064 in combination with the presence or absence

of at least 1, at lcast 2, at lcast 3, at least 4, at least 5, at least 6, at lcast 7, at lecast 8, at
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least 9, at least 10, at least 11, at least 12, at least 13 or all of the biomarkers (except
SNP 1s28373064) provided in Table 1 is determined. For example, the combination
of the presence or absence of SNP rs28373064 in combination with the presence or
absence of at least 1, at lecast 2, at lcast 3, at lcast 4, at least 5, at least 6, at least 7, at
least &, at least 9, at least 10, at lecast 11, at least 12, at least 13 or all biomarkers

selected from the group of biomarkers having SEQ ID NO: 2 to 15 is determined.

In one embodiment, the presence of SNP rs28373064 in combination with the
presence of SNP rs9880583, SNP rs730258, SNP rs12654236, SNP rs17091872,
SNP rs12254219, SNP rs11575663, SNP rs7080276, SNP rs7416, SNP 151035050,
SNP 1rs9959162 and SNP rs8088242 is indicative for a treatment response to a
CRHRI1 antagonist and/or a V1B receptor antagonist. In another embodiment

the absence of SNP 1528373064 in combination with the absence of SNP
rs13099050, SNP rs7441352 and SNP rs12424153 is indicative for a treatment
response to a CRHR1 antagonist and/or a V1B receptor antagonist. In a specific
embodiment, the presence of SNP rs28373064 in combination with the presence of
SNP rs9880583, SNP rs730258, SNP rs12654236, SNP rs17091872, SNP
rs12254219, SNP rs11575663, SNP rs7080276, SNP rs7416, SNP rs1035050, SNP
r$9959162 and SNP rs8088242 and the absence of SNP rs28373064 in combination
with the absence of SNP rs13099050, SNP rs7441352 and SNP rs12424153 is
indicative for a treatment response to a CRHR1 antagonist and/or a Vg receptor

antagonist.

In specific embodiments, the group of biomarkers whose presence or absence is
determined in a method according to the present invention further comprises
biomarkers as described in WO 2013/160315. For example, these additional
biomarkers may be selected from the group consisting of SNP rs6437726,

SNP rs1986684, SNP rs7380830, SNP rs3903768, SNP rs7325978, SNP rs13585,
SNP rs9368373, SNP 1510935354, SNP rs8095703, SNP rs10206851,

SNP 159542977, SNP rs4942879, SNP 1s9542954, SNP rs1593478, SNP rs9542951,
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SNP rs2188534, SNP rs12524124, SNP rs4352629, SNP rs7448716,

SNP rs11873533, SNP rs10062658, SNP rs12547917, SNP rs1038268,

SNP rs2375811, SNP rs1352671, SNP rs364331, SNP 151924949, SNP 1511025990,
SNP rs3758562, SNP rs10156056, and an SNP in strong linkage disequilibrium with
any of the foregoing SNPs.

In some embodiments, the group of biomarkers whose presence or absence is
determined in a method according to the present invention further comprises SNP's
selected from the group consisting of SNP rs6437726, SNP rs1986684,

SNP rs7380830, SNP rs3903768, SNP rs7325978, SNP rs13585, SNP rs9368373,
SNP 1510935354, SNP rs8095703, SNP rs10206851, SNP rs9542977,

SNP rs4942879, SNP rs9542954, SNP 151593478, SNP 159542951, SNP rs2188534,
SNP rs12524124, SNP rs4352629, SNP rs7448716, SNP rs11873533,

SNP rs10062658, SNP rs12547917, SNP rs1038268, SNP rs2375811,

SNP rs1352671, SNP rs364331, SNP rs1924949, SNP rs11025990, SNP rs3758562,
and SNP rs10156056, wherein the SNPs have nucleotide sequences (together with
flanking sequences) as disclosed in WO 2013/160315 and shown in Table 2 below.

Table 2: SNPs (together with flanking sequences) which may be used to predict the
response to CRHR1 antagonists and/or V5 antagonists in patients with depressive
symptoms and/or anxiety symptoms. The position of the SNP is indicated in bold as
[wild-type allele/mutated allele]. The sequence listing and the corresponding SEQ
ID NOs relate to the wild-type allele.

SNP_ID SEQUENCE

CAAGAAAGAGAGTAATAAAAATAACCACAATGAGGGCTCTCATTAA
TACTGGATCTTATGGAAACCAATTGTTCAGTCCCTCAACAAAAGAC
CAGATGGGCAGGAAGCTAAATATACACCATGCACTAAACATTATGA
RS6437726 | GTATCATAGTTTACAAGTCAAAGGGGGCTCTATTGAAGATAGTTCT
SEQID ATTTTCCCTCTATATT[AIGITCTGCTAGACAATACCTGATAACATTAT
NO. 16 CCAAGTAAATGACAACTTGATAAATAGTAATTTCCAATGGTGAACA
GAGGTGACATTTCCTCATTACAAAAATATTTTCTTTGGCAGATGAGA
TTAACTGAATAAGAAATCCACTGACACTGAAATCACAGAGCCAAAT
TCCCTATCACAGCACTTATCACATTGCGTTAGG
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SNP_ID SEQUENCE
TTCCTTGTAGCGGGGAGAGAGACTCAGGGAAGGCAGGGTGATAC
CTGAGTTGGGGCTTAAAGCAAGGTAGGGTGTGTGTGGTGATGGCA
AAATAGGTAGGAAGACAGCACGGGCAAAGTCCTGGAGGCAAGGA
RS1986684 | CAGAAAGAGGAAGTGGCAGGAAGTGAGGCTGGGGAAATGAGTAG
SEQID GGGTCAATCATGATGTTTCTGGT[A/IG]ITAGGGAAGAGTTTGGAATG
NO. 17 CATCCTCTAGGCCATACGCCATTGGGGGCTTTTAAGAAAGACAGT
GATGTTGGTTTGATTTGCATTTTATATAGACTTTTCTGGCAGCTGAG
AGGAAGGTGGTTTTGAGAATCACAAAGCTGCGGGAAGATCAGTCA
GGAGGGTTCTAGAATAATCCAGGCAAGAGCTGATGGGGACTGAG
ACAGGGGTGGCTACTCTTTCTCCAGAAATAGGTGTCCTGTGGGGC
ATTTTGAAGTAGAATGTTGATAGTTGCTTTCAATTTTAGACTGGTAA
ATAAGAATTGGGCATTTGAATTTCAATATACTCACTGTGTAACTGTT
RS7380830 | ATTGAGTATGCTTTAAGTGACCTATAATACTGCTTCATTTAACTTTAT
SEQID TGTCCTAATAACTICITITCTTAGAGTGACAATAACTTAGGTTAGCCA
NO. 18 CTTGCCTAGGGTTCTGAAACCAAGTAAATGGTGGAGCTGGAATTG
CTGTTCTTGTCAGTCATTAGACTAGATCGGTTTTCTTCTTCCTACAA
ATTTTATATACTAAAAAATTTTGAAAAAAGACATTTTTCTTTGGGAAA
AATAGGGAATGTCAGATCCCTTTGGAGATG
CTCGCAGCAACCAAGCCTGCCCAAGCCGGGGAAACCTGGGGAGC
AAACCTTCACCTGCACTGTACATCAGAGACCAGTTGGCCCTATTTT
GGCTCCTGTGGACAGGTAAGTATCCCTTTTGACTCATCCCCCAAAT
RS3903768 | ATCAGGTGAGCCAGGAAAATAAGGCCTTTGGCTTAGACAGTCAATT
SEQID CAAAGTCTGCCATAGCATIA/CICCTAATTACATCCCTATTGCCCCTT
NO. 19 TTCTAGGTCGTTTCTCCTCTAACACGATTTTATTTTTCTGTCAGCCA
TTTTATTTTATTTCTCACCTTGAAATATATGTTTTCTTTGCAGTTTTT
GCTTTGGCTTCCTGCTAACTCTATTTGGGCAATTGTTTAAGGCTGA
ACACTTGGTTATGAGAGGTACCCTGTTGTGTTGA
TCATCAAGTCTCCTTTTTCTCTAGGAAAAATAACATTGTCAAGGTTA
TTAACAGTCAATAAGCTGTCATAGGCTCAGCATGGATGGGGATATT
GGGTTTCCTTGTGCTTATATGAAAGATGGGAAAATCCGAAGTTCTT
RS7325978 | TTCACCCTGATATGGAAAATACCCAACATGAGGAGAAGCAGCAGC
SEQID TATATGATTCTGAGCA[C/TIAGAATGGGAGTAAGAATAGGGTCATG
NO. 20 CTGTACTGATTATCTGCTAATAAAATGCAAAAGTGTTAGGTAATTTC
ATCAATATCCAGTTAATACTAATATAGTTAATATTTCATGACTGGGT
AATATTTTATAATGATAAATATTTTTATAGATCTTAGCTCTTTTTATTC
TCATATCAACTGTATGAAATCAGTGATTGGT
CTGGGGACCTCAGGGAGAGGTACGCAGGTTGCCATGGCTGCGTC
TGCAGTCCACCTGCCTTTCCACGCCAGGGAGTCAGTGATGTGGAG
CCCCCTGGGCCCCAGTGGAAGCAGCGATCAGACTATGTGTCCTTG
RS13585 |AAATAATGTTTATTCCACGCTGTCCCGACAGCCCCCTCTGCAGGTC
SEQID CCCTIC/TIGGTGTACTCTGAGGTGGGAAACCCTCCCTGGGGGCGG
NO. 21 TGAAGGGGAACTCGGGCCACCCCACCAGCCAGCAGATGCTCCAG
CAGCCAGAGCCCCAGCCTGGAGCTGAGGCTCTTCCTGGGGCTCG
CCGGGCCCCTGCAGGCTTTTCGGACCCTCAGCCAGCCCGGCTTC
CTCTGCTTTGGGCAGCAGCAAGCTGGCCCTT
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SNP_ID

SEQUENCE

RS9368373
SEQID
NO. 22

TTCCTGTGCCTCAGCTCCTCTGTAGAATGGTGCTGGCAATACAGTT
TGCCTCATTGGGCTCTTGTAAGCTTTAAATAGGTTATTATACATAAA
GAGCTAATAGTGATGCCTGTAGCCGTTGTCTAAGTGCTAGCTCTGA
TGATGGTGACAAAGAAGTAATAGCAATCAGTGGTTTAGATTAAACC

ATTTTAGGCATAAACICITIGTTCTGCTAGAATCCAAGGGGAGATTTT

TTCCCATCAAGGAGACATAGCTTGTTGGGAAGATAAGACATACCCA
ATTGCAGAAGTAATTAATTAATTCTTTTTTTITTTITTITTITTTITITITTIITI

GCGATGGAGTTTCGCTCTTGTTGCCCAGGCTGGAGTGCAATAGCA

TGATCTCGGCTCACCACAACCTCTGCCTCCT

RS10935354
SEQID
NO. 23

ATAGGCCCTATACAGCTCTCAATTTCTTTAATCAATCTTCCTAGCAG
CCCGTGAGAAATATTACTGTCTTCAGCTTCCTAAAGGAGAAAACAG
AGGCCTGGAGGGATTAAAAGACTTTTCTAAGATTTTAGAGGGCATG
TTAGGGTTCAGGCCCAGGGCTGTCTAACCCAAGGCCTAATTCCTT
CTATTACATCCATCAT[A/GICATGAGTGAGCACTGGGCATGAGGAT
ACGTCAGTGAAAGGGGCCCTGTAACATGGACCTTACATTTTGGCT
GGGGGAGACAGGCAATGAATACATAGGACCATGTTGGGAAGTGCT
AAGTACTCTGATGATAACACAGCAGGGTGAGGTGACAGAGGTCTA
GGGAGAGTGGTGTTCAGCAAAAACTTCTCTGGGGAGAGA

RS8095703
SEQID
NO. 24

AAAATTTACCAGGTTTAAAAAAAAAAAAACTCAAATGATATTTCAGA
AACCTACCCCTTTCAAAACAAGGAGGAGAAAAATCTTCTCCACAAA
AGCACATATTGAAAAAATATTTTGGGGGCAAGGCCTGAAAGGGTTG
GCAGTGTGCAGTTCTGTTATTATTCCCGTGGCCATTTTATGGGCCT
CAGCAAAACACTGGGIAIGITCATTATCTGTCTTCTGGTTACTCCAG
GAGAGCTAGCCATCACAACCCAATGGAAGAGACTTCAGAGAAACC
CACACAGGCACCAGAAGTCCTTCCCTTTCATCTGCCACTGTGGGG
TTTTGTCCTCATCTATTACAATGTTGTCCAATCTCAGACTGCATTCA
GAACAAAGGCTCTCAGACTGAGGATGAGTTCTTGGA

RS10206851
SEQID
NO. 25

CCAAATAATTGTTATTGTTGTTTTAACATGGCAATCACGTTATTTGC
CATATGTGAAAAAGAATATTTAAAATGCTTTTTAAAACTATGTATGTA
AAAGAATGTTTAAATTGTTTTAAAAATATGTTATATCTACCTTGGCAC
CATCCTTGCTGTTGAGAAATGACTTTTACCTGCTTACTTAGAAGGA
AATGTCAGAAGICITIAGAAGTACATTTGAATACGATTATTTGAAAGC
TTCATCCATTTTTCAAAGAATGTATACAGTAACACTAAATAGAAAGC
ATAGTTTATCAACTCTTCACTAAGAACAGTCTAGCAAGTATATCAGA
GTGGCTGTGGTTCCAGTTGGACTAACCTAATCATTTATGAAAAGGT
GATAATAAGCTTGGACCAAGAGCACCCA

RS9542977
SEQID
NO. 26

CAGATGTTATGTGAAACTCTGGAGAAATAGTAGCAAGCAAGACTCA
CATGCCTCCTGCCCTCACAGAGCTCCATGATCTGGTGAAAGTGCC
AGATATTTAAACCCATGGATGTGTGCACACAAAATAACAATTCTCTC
AAGCGTTGTGAAGAAAAGTCACAGAGCACTACAAAAGCATGTAAGA
GTGAGGCAAAACCTATICITIGTGTTAGGACAGGGAAGGCTTCTGTG
AGCTAACCTGAAGGATGAGTAGGGGTGAGCCAGATGAAAAGGCGA
GAGAAAAACATTCTGAGCAGAGACTGCCACTGAGTGCATCCCAGT
TTTCCCAACATCTTAACACTGTATAATGACTACACTGGATTTTCTTC
ATCCTGGATCCATGGTTAGACATGTTAATATGCCTTC
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SNP_ID

SEQUENCE

RS4942879
SEQID
NO. 27

CCCAGTCTGTGGTATTTTTTTATAGCAGCACAAACAGACTAACACA
AGAGGTGGATAGGATTTGCGAGCATGGACCTTGGAGGTTTGTGGC
CTCAATTTAAAGTGAGTACATTCACCCAGCTGGTGTTTTTCTCTTGC
TGCTTGGGCACAGAGATGGAGTAAATGGGTCTAATCAAGGATAAA
GGGAGAGCCAAAGAGATIA/G]GTAATATTTGAAAGGAAGTGTTTTT
AATGATGTGCCATGTAATCTGAGCTGGGTCAGGAATGAAGTGAAAA
ACTAAGAGATGATGGATGATGATAGGGGCTGTGAAAGGAAAACAA
ATCTTGGGGCCCCCAAATCACTAAGCTAAAGGAGAAAGTCAAGCT
GGGAACTGTTTAGGGCAATCCTGCCTCCCATTTTATTCA

RS9542954
SEQID
NO. 28

TATTACTGCTGAGAAAACTGGGTTTGATAAACTAAAGATGCCCATG
TATATCAGTCATGCTCCTGGTGAGAACAGGTGGCTCACTGCATAAT
GAGAGGAATATTCAATTAACTATTTACAAAGCTATGGATGACATGTA
GGGAAGCCACAGAGAGAGTACAGTATCTAGAGCTAGTAAGAGTAG
AAGGCCATCACTGTCCIAIC]JICAGGCCTAAAGGAGGTAGAGCAGTC
AAAGGAAACAAGAGACAAGGGAGGCTGCGAGGACAGGGCCACCT
GGCAGAGCCATAACCTTAAACTAGGTAGTCACTTCTTGGCAACTCT
GCAGGTAGGGAGCCAACCTCACTTTTAACCCTCCCTCTGATGCCC
AGCTGGTTTACCCCATTGGTGAAAATCAGTGGGTGAGGGA

RS1593478
SEQID
NO. 29

CATGAAAAGATACTTAACATTGTAACATCTTTGCATTAGGGAACTGC
AAATCAAAATCATAACAAAATAGTACTGCATGCTCATTAGGATGACT
ATAATCCAAAAGAATAAAAAAGAAAATAACAGGTGTTGGTAGGGAT
ACAGATATAGAGAAACTGGAGCTCTCATGCCTTGCTGGGGGGCAT
GTAAAATGATTCTGCICITIGCTTTGGAAAACAGTTTGGTGGTTCCTC
AAAAAGTTAAACATATAATCCAACAATTCCACCCAAAAGAATTGAAA
GCAGGGTCTAGTACACCAACGTTCATAGCAGCTTTATTCACATCAA
GCCAAAGGTGGAAGCAGCCCAAATGTCTACTGATGGATGAGTTGA
TACACAAAATGTGGTATATATATGCAATGGAATA

RS9542951
SEQID
NO. 30

GCCACTTGAATGCCCCAAAATGGAGAGATGGGCGTGGGAAGAGAA
AGACACCTCAGCAACACAGAGCTGAGAAAACACTGTGAGTTTTATT
TAATTCCTACTTACCGTTATTTTGCATAGTAAACAAAAGGGATATTT
TTGAAAATCCCTTTGGATAATTTCTGCCACCTAAAATTCTGAGCATT
TTGACTCACTGCCTTIA/G]TAAAAAGAATCAATTAATTGAATAAGAG
AAGGGATTCTCCCCTGATCTTTTCAAGAATCCTTAAAAGGCACATTT
CTCACTAAGGATCTTGAAAGTGTATTTCTAGCCAATCCCAGGAGTC
ACTGCTCAGAGATTTACATTTCACAAATGTAATCAACAGCCTAAGC
AGAATATTGACGTTTGGACTGCAGAGCTCTGCT

RS2188534
SEQID
NO. 31

AGGGTCCCCAAATATTTCCATTTGAGATGACAAAGTGCTCTTCAGT
CATTTAGCTTACTCTTCAGTTCAGATGACTTATCATCTTGATTTCAG
AGAGTTCATATATGTCTGTTTTAAAAAACTGGTTCAAAAAGTCTGAA
GTTACGAAACTAAACCAAATATGCATTACTCTCATGTCAAATTACAA
GCTCTTAGCTGC[G/TIGGGATTTTTTCACATGCAGCCTGGAGCCCT
TGAAAACCTCTGTTTTCTGTTAGACTCTCCAGGGTACACAGAAGTT
GCCTCATTATTTTAGTTAATGGTGACTGCAAATAAGCCCCCCAAGT
CATTTAACTATGTGCTTACCACTGCTTTAAAAGAACCCCAAGTTAG
GTCCTCATGTAGGTAAAGGAGCTCCCTTCACA
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RS12524124
SEQID
NO. 32

ACTTGGGCCCAAAGGCATTCAACTAGAAAGCTGGTAATAATAACAG
CGACAGTTTATTGAGTCTTAGTGTTTCTGAGAACTTTTCTAAGTACT
TTACACATATTAAATTTTTAAATCTTCACATTAGTCCTGTGAGGAAG
GTACTATTGTTATGTCTGTATTACCCATGGGGATACTGACGCACAA
AGAAGTCAAGTAATIA/GITATTTAAGATTCTAGTAAGTGCAGAGCCC
AGGTGCATGCAGTGCCTGGGCTCTGCCACCCATGCAGTGCTGACT
AGGGCTTCCACCCATGGATTTTTTTTTITTTTTTTTTTTITTTTGAGACA
GAGTTTCGCTCTTGTTGCCCAGGCTGGAGTGCAATGGCATGATCT
CGGCTCACCACAACCTCCGCCTCTCGGGTTCAA

RS4352629
SEQID
NO. 33

CCCATAATAATGAAGGATTGGACCTGATAATCTATCAGGTACATTTT
AGCCTGAAATTTATTTGTACACACGCACAAACACAGACATGTGCAC
ACACACATACACATATATATATAACATTTATAAATTTTAAAACATAAA
GCTATACTAGAAATGAAAGCTTATATATTGAACTGCCCCACCTTTCT
ATTTGCAGCCAGIC/ITITACCACCCCAGTCTAATGTTTCACTTTATAT
AAATTCATTTATTCTTTTACTCATTTCAAATATATGATGATGTAACTA
TAAAATCAACATTTAGTCACTCTGAATAACCCAAAATAGCAAATAAT
TTAAAAATCACTTCCACTTGACTTTAGAATCTATTACATGCATTGTTT
TTCCAGAAAATTTACCTCATAATTAT

RS7448716
SEQID
NO. 34

CTACTTATATGATTAGAGAACAAGAATACTAGGGGGAAAATCAGCA
TGCATATAATCTAAGAAATTGTCATTATAATTTTAAAATCCTTTGCAA
AATCAGTAAATATGAGTTTAACTTATATAATGATACACACACACACT
GATATGATGCTTTATTGTCTAAACACTGGCTGCTTGTGGAGACGTA
TTCTGGTAACAAA[A/GIAATATAGCATCTTAAAATTGATGCTAGCAT
TGTATATCCAAATAGAGAGTAAATGCAACCAGAATATTTTTTATATG
TTTAACATTGTAGTGTTGCTGACATCATTATATATTTGGTTATGTTAA
TCTCAAAATGCACAATATAGCTGTATGATCTGTATAATGCAAAAAAA
TGTAGAGCTTCATTTTGATATTTATTAT

RS11873533
SEQID
NO. 35

CTGGAAGGGAACAATGGAAGAGGTGCATTAGTCACATTCCAAAAT
GCAGGAAGCAATAACATGTGGCACTATTGTCATTTATGTAGCACCC
TAAATACTGGGACAAATGACATAGATGCCCTTCTGTGATTACTAAA
CTCCCCCACAGTGTCTCAGAAGGAAGAGCTTTTGACAGGAAATCAT
CAAGATCTGATGACATT[A/IC]JGAGAGCAATTAACATTCTCTTCAACC
ATGAACTAATTGCCTCATTCACATTTTTCTAGCCATCCTAGGAAGCA
GATAATAAGCAGCAATTGTCCTGCCCAGGAATTCTGACTTGTGTAA
TTTGTAAAGCTTTTCTTTGTATCTATTTCTTTCCTGTGGCCATCTTTT
TGTTTTTGGACTGTTTGGTAACAGTAAGTGGGT

RS10062658
SEQID
NO. 36

ATCATTCAGTATTAAGAGAGAAATGAATACATTTTCAGATATACAAG
AATTCAGTTTACCTCCCACAGAATCTCTGAAAAAAATATTAGATTAC
TATAGTTAAAAAGGAAAATAAAATAAGTCCTGTTAGAAATAATTGGT
AAAAAAGCAAAGGTGATGAAAACTTATTGAAATATATTATTAAAGTA
ATTGTTAAAAATIA/G]TACACTAAATCTAGAATATATAAATGTAGCAG
TTGTTAAGGGGAAGGGGAAATAGAAGTGGAAGAAAATGAACATTA
GAACAAATGTTTAGCAGTGGGATTATTTTATTGGAAGTCTAATGTAA
GAAGTATATTCTCCAGGGAGGTATTTCAAGGACATATGAATAGTAA
AGGGATAATAAAACAACTCTATAAGGTAGT
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RS12547917
SEQID
NO. 37

CACACACAACGCTGGGCCCAGTAAATAAGTTTTGTTTTTTCCCAGG
GAAAAGTTGAACAACAATGGTGAGACCAGGAAGGCTCTCCGTTCA
CAGGAAATACTGTGTCACCGCTCGGCCGCAGGCTGTGTGAGGTCA
CGGGCGACGCTCGGGTCACGTGTGGCGGCTCCTGTTCACAGTGC
CGTGTGTGATAAACTGGGACICITITTCTGGTGAGGGGAGACTGGC
GGGGGGTGGGGAGGGCAAGGAGTGGGAAAGTCGCCTATAAATGT
TTAACAAAAGATCCGCAATGGGAACAGGAACTTGCATTCTTTCTTT
CAATGGACAAAGCTTCCACATCAAGATACGCTTGTGTGCTGGGAC
CAAATGCCACAGTGCGGCGAAACTCGTGAGCACAAGTCCTGCGT

RS1038268
SEQID
NO. 38

ACAACAGGGTATCCTAGCCCAGCAAAATTGACTCATAAATTTAATG
ATCACGCAATTGGTAATTCTAAATCCAGTCAGAAGTCTACATTCTGT
GTCCACAGTGTCATGTCTAGATGTTGGTCCAGTCTCCCATGGACTG
TGCCTTGTTATTTGTTTTCTCTTTGCTAAGCCACATCCCCTGAGGG
CTCTGTTTATGCTCAIC/ITITGCAAAATCTTTGACTTTTTAACTTACTG
GGCATATTGTCTTCCTACTTTTGTTCTCTTCTGTTATTTTATTTACTT
GACTCTGACATGTCTCATTCCC

RS2375811
SEQID
NO. 39

TTTCAATGGGACTGGTTGGACAGTGGGTGCAGCCCATGAAGGGCA
AGCCAAAGCAGGCCGGGGCATCACCTCACCCGGGAAGCACAAGG

GGTCAGGCGATTTCTCTTTCCTAGTCAAGGGAAGCCATGGCAGAC

TGCACCTGGAAAAACGAGACACTTCCACCCAAATACTGCGTTTTTC
GCAAGGTCTTAGCAACTAACIA/GIGACAAGGAGATTCTCTCCCGTG
CCTGGCTCGGCTGGTCCCACACCCACGGTGACTTGTTCACTGCTA

GCACAGCAGTTTGAGATCGAACTACGAGGCAACAACCTGGCTAAG

GGAGGGGCATCTGCCATTGCTGAGGCTTGAGTAGGTAAACAAAGT
GGCCAGGAAGCTCGAACTGGGTGGAGCCCACTGCAGCTTAGCA

RS1352671
SEQID
NO. 40

ACTTTAGGGACTTTGAGTGATGGACAACCCCCTATCAGATATCATC
AGCCTGAAACATCCTTATCTTGGCATTAAATTAGAAGGAACCCCAG
ACCCTGCGTACCAGAATTGTTAGAATCACAGTCTCAGTAAAGAACC
AACTCCTGATCACTTCTCTAAAGGAAAGTTCTAGAAGTCTGCACAC
TCTGCAGTCACTTTCA[A/C]ITTCTATCCAAGTGTACACTTAGAACTC
TAGAAAACACTACGGACAGTCTTCAGCCAGGTAAAGCCTAAAACCA
GCAAAGAACAGGGAGAGTGAGGGA

RS364331
SEQID
NO. 41

CGGATTATCACAGTTCTCAAAAGAGGAGTATGCATTTGCTTGCTCC
AATTCCTCTTCTTCTACACTCTCTTAAGCATTCCTCAACCAGTCTAA
TATCTCATAGTTCCCCAAAACTGCTCTGTTCAAGACCATTAGTAAGA
TCTTTGATGTTAATCTGTGGACCGTATCTCTGTCCTTATTTTACTTG
AAGCCCAACAGCA[A/CIATAAAAAAGTTGTTCTCCTCTCCTCCCTGC
TACACTTTCCTTATGTGGCTTGCTGGGCTCCTCAGTCCCCTGTGAA
AAACTCTGACATGGAGATACTGCAGACCAGTAGAAGGGCTGGGCA
GACACTATACAGAAACAGTATGCCCTACATGCTCCTTGGCTAAATC
TCTAGAATTTTTTTCAGAACTCATCCACAAATT

RS1924949
SEQID
NO. 42

ATTTTATCTCATTTACTTATTAAATCAAACCAATATTTTATGAAGTGA
TTCCAGTATTGGAATAAAAATGTAATTCTTTAATCATTAAAAAATCTT
TATGAATACCTTACATCAACTGTAGGGGACCAACCAGGGAAAAGCA
GGGAGACTTGTAGAATCTACACCTCCAGAACAACCGACCTCCATCT
TCTGGACAACTCIA/GITCTTCTAAAGTGCAGGACAGACTAGTTGGG
GGAGAAAGGAGGAAATGAAAGAGATAGACTAAAAGGGAGGGAGA
GAACAGATATTTTTTAAGTACCTGTTATGTTCTGGATACAGCACAGA
GTACATTGTATCTATTATTATAAGGCATAAAGAAAGATTTCTCAGGT
TTTTGGAGTCAGATTGCAATATAAAATAATAG
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TAACTTCAAATTGTTTTGCAAAATCTCTGTCATAAAAATGCTTACCA
ACAAATACTGATACTAAATTTAGATGTGGGGGTATTAGTTATAATCC
TGAAGTGGGAGGGGGAACTTCTTAATTCCAATTTAGTTCTAAGAGA
RS11025990 | AGGAAGAGTATTTAGGCCCAGAGAAGGTTACGCTTAAAGGTCTGA
SEQID TAGTGTTTTCTTTGA[A/GIAAATATGTCTCAAACTAGAGAATAAAACT
NO. 43 AATTATCTCATCTAAGTTACCTAGAGACATTTATGCTCATCAGTTTG
ATAAAGGACTGCAAGTAGACACAGAAGCTGTATTTTCAGTCTTGAA
CCCAGCAATAGTACATTAACAAGATTGGGGCAAGGCAAAGGGACT
TTTGTGGCACAAGATACAATATATGGATTGCGT

CTCTTCAAAGGCCTTTGCCCTTGGGTACCACAGGTTCTGAGACAA
GAGGGCTATGGAGAGCCCCCATTATAGCTGGAGCCTCCTGCCCTG
CCCAAAGGTGTGACTTGAAGGGTGGAATTTCAGGCAGCGTGGCTC
RS3758562 | GCCCCAGGGAGGCAAAGAGGCCAGGGGAATCTTCAAAGGCCCTG
SEQID GGCTCATCCCAGCTAGGAGGCIA/G]JGGCACAGTCATAACCCTAAT
NO. 44 CCAGTGAACTCAGCCCTCATCCTGACTCTCATGGTATTCTGTCCCA
GGGAGCCTCTTTCCAGCTTTCTTAGAAGCTTTAATGTCAGCACTTG
CAGGGCCTTAGAAACTGCACGCTACCTCTTCATTTCATACATGAGG
AAACTGAGGCCCAGGGTGGACACAGGGCTGCCCAGCGAGTTA

ATTATAAAGCAAAGCACTAACCTCATAGAATACCTGAGTCAAGTTC
CCTGTGTTCTCATTTTCTAGCCTCTTCTACCAGACACTATGAAAAAT
AACAGCCCCATCTCTCCAGAAAATCTTAGGAGATATAGGCGTGCTG
RS10156056 | AATTTAAGGTGTCTGTGGCACATGCAAGTGGATCAGCCACTGGGC
SEQID TGTCCAGAATGCAAGA[C/GJAGAACTCAGAGTTGGGGACATAAACT
NO. 45 TGGCAGTCATCTGTGTAAAAGAGAAAAGGTAGGTAAAGTCCCACAA
GGATGGGTTGGCCTACAGAAGGCACAGAGAGAAGAGAGCCTGGT
TTAGCATGGGCTACGATCAGAGTCCCTGGGTTCAAATCTTGGCTC
CACCCATTTCTATCTGGTTGCTCTAGGGCATGTTACCTA

It is to be understood that the analysis of further parameters, such as the gender of the
patient in combination with the presence or absence of each of the SNPs defined in
Table 1 may be added as further factors to the prediction analysis for the treatment

response to a CRHR1 antagonist and/or a V5 receptor antagonist.

The method according to the present invention may include a further step of
determining the presence of a clinical marker. Such clinical markers may include the
AVP level, the copeptin level and/or the response to the combined dexamethasone
supression/CRH stimulation test (combined dex/CRH test) as described herein
below, whereby an elevated AVP level, an elevated copeptin level and/or an
increased ACTH response in the combined dexamethasone supression/CRH
stimulation test are in addition indicative for a patient showing a positive response to

treatment with a CRHR1 antagonist and/or a V receptor antagonist. In addition or
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alternatively, a clinical marker may include a value indicative for the rapid-eye-
movement (REM) density, e.g. a value indicative for the rapid-eye-movement (REM)
density during a first REM night sleep episode of a patient. For example, a value
indicative for the rapid-eye-movement (REM) density may be a clinical marker in a
method for predicting the treatment response to a CRHR1 antagonist as described

herein.

Elevated AVP levels may be indicated by an AVP concentration in the sample of
cerebrospinal fluid in the range from 4 to 8 pg/ml AVP, optionally in the range from
4 to 6 pg/ml AVP. Elevated copeptin levels and therefore also elevated AVP levels
may be indicated by a copeptin blood concentration in the range from 5 to 9 pmol/L,

optionally in the range from 5 to 7 pmol/L.

The combined dex/CRH test has been described by Heuser et al. (The combined
dexamethasone/CRH test: a refined laboratory test for psychiatric disorders,

J Psychiatr Res, 1994, 28:341-356) and can be used for screening for compounds
which may be useful in the treatment of depressive symptoms and/or anxiety
symptoms. In detail, in the combined dex/CRH test subjects are pre-treated with
dexamethasone (e.g. 1.5 mg dexamethasone) and blood is drawn in certain intervals
after the dexamethasone treatment. This blood sample shows the suppression of
cortisol by dexamethasone. The pre-treatment is normally performed in the evening
prior to the day of the CRH administration. Human CRH (e.g. 100 ug CRH) is
administered after the first pre-treatment with dexamethasone, e.g. 16 hours after the
pre-treatment. Subsequently, blood samples are drawn (e.g. in intervals of 15
minutes) from the patient and the plasma ACTH and/or cortisol concentrations are
determined. The neuroendocrine response to the dex/CRH test may be analyzed
using the total area under the curve (AUC) of the ACTH response. Patients suffering
from depression normally show an increased release of cortisol and of
adrenocorticotropic hormone (ACTH) in response to the combined treatment with

dexamethasone and CRH as performed during the test, thus indicating a
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dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis. Patients with a high
HPA axis dysregulation show AUC values of cortisol of between 3000 and 18000
AUC units (ng/ml x 75 min) and/or AUC values of ACTH of between 1000 and 6500
AUC units (pg/ml x 75 min). Patients having a low HPA axis dysregulation show
AUC values of cortisol of between 300 and 2500 AUC units (ng/ml x 75 min) and/or
AUC values of ACTH of between 250 and 1000 AUC units (pg/ml x 75 min). An
"increased ACTH response" as used herein thus relates to an increased release of
ACTH in response to the combined treatment with dexamethasone and CRH during
the combined dex/CRH test, in particular to AUC values of ACTH of between 1000
and 6500 AUC units (pg/ml x 75 min) which may be observed in a patient subjected
to the combined dex/CRH test.

Various antidepressants may lead to a reduction of these increased cortisol and
ACTH levels in a combined dex/CRH test performed after the treatment with the
antidepressants. Treatment response to antidepressants can thus be determined by
performing a second dex/CRH test after treatment with the antidepressant and
comparing the neuroendocrine response to the one shown in a combined dex/CRH

test performed prior to treatment with the antidepressant.

An increased ACTH response in the patient subjected to the combined dex/CRH test
may point to a CRH overactivity in said patient, i.e. to a patient showing a positive
treatment response to treatment with CRHR1 antagonists and/or Vg receptor

antagonists.

As already mentioned above, the method for predicting a treatment response to
CRHRI1 antagonists and/or V1B receptor antagonists in patients with depressive
symptoms and/or anxiety symptoms may be accompanied by analyzing the rapid-
eye-movement (REM) during night sleep of a patient in a sleep EEG.

REM sleep typically comprises a characteristic coincidence of nearly complete

muscle atonia, a waking-like pattern of brain oscillations and rapid eye movements
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(REMs). The amount of REMs during consecutive REM sleep episodes is usually
increasing throughout the night. Single and short REMs with low amplitude can be
characteristic for initial parts of REM sleep. The amount of REMs in particular
within the first REM sleep episode can be of clinical relevance. Recent clinical and
animal data supports the correlation of REM density with an increased CRH activity.
For example, Kimura et al. (Mol. Psychiatry, 2010) showed that mice overexpressing
CRH in the forebrain exhibit constantly increased rapid eye movement (REM) sleep
compared to wildtype mice. In addition, it could be shown that treatment with the
CRHRI1 antagonist DMP696 could reverse the REM enhancement. Thus, SNP
analysis and REM density analysis as described herein may be combined for
predicting the response of patients with depressive symptoms and/or anxiety
symptoms to treatment with a CRHR1 antagonist. The REM analysis may be carried
out before, concomitant or after the SNP analysis as described herein. For example,
the REM density analysis may be carried out on persons that where identified by the
SNP analysis as described herein as CRH hyperdrive patients.

The recording of a “sleep-EEG” (also referred to “polysomatic recordings”) may
comprise electroencephalography (EEG), vertical and horizontal electrooculography
(EOQ), electromyography (EMG) and/or electrocardiography (ECG). In EOG,
muscle activities of right and left eye may be recorded by electrooculograms (one or

typically two channels) in order to visualize the phasic components of REM sleep.

“REM analysis” or “analyzing the rapid-eye-movement (REM)” may refer to a
method comprising recoding of muscle activities of right and left eye by EOG and
then analyzing the electrooculogram. The recognition of REM in the
electrooculogram may be done manually (for example by standard guidelines
Rechtschaffen and Kales, 1968, Bethesda, MD: National Institute of Neurological

Diseases and Blindness).
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The terms “CRH overactivity”, “CRH system overactivity”, “CRH hyperactivity”,
“CRH hyperdrive” or "central CRH hyperdrive" are used herein interchangeable. An
indication for CRH overactivity may be an increase in activity or concentration of
CRH or of one or several molecules downstream of the CRHR1 receptor, that are
activated or whose concentration is increased based on the activation of CRHR1
receptor upon CRH binding. A further indication for CRH overactivity may be a
decrease in activity or concentration of one or several molecules downstream of the
CRHRI1 receptor, that are inactivated or whose concentration is decreased based on
the activation of CRHR1 receptor upon CRH binding. A value indicative for CRH
overactivity is usually considered to be indicative or predictive for a patient
responding to a treatment with a CRHR1 antagonist or a V, antagonist. Normal
CRH activity vs. CRH overactivity may be defined relatively to the whole group, ¢.g.
by using a median split of the area under the curve of the ACTH response in the
dex/CRH test. Responses in the upper median may be categorized as being predictive
of CRH overactivity, while responses in the lower median are indicative of normal

CRH activity.

The at least one polymorphic variant in the patient's genome may be obtained by a
genome wide screening for polymorphic variants in a patient having depressive
symptoms and/or anxiety symptoms and by identifying at least one polymorphic
variant associated with increased ACTH response to a combined dexamethasone
supression/CRH stimulation test (combined dex/CRH test) in the patient and,
optionally showing an interaction with a polymorphic variant in the AVPR1B gene,

in particular with SNP rs28373064.

The terms “treatment response to a CRHR1 or V5 receptor antagonist in patients
with depressive symptoms and/or anxiety symptoms” or "positive treatment
response” as used herein refers to a response in a patient with depressive symptoms
and/or anxiety symptoms during and/or after the treatment with one or more CRHR1

or Vg antagonists compared to the state before the treatment. The response may
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range from a partial alleviation of the symptoms to a complete remission of the
symptoms, indicated by the change of symptoms strength and/or frequency of relapse
of individual symptoms and/or the mean change on a depression scale, e.g. as
described herein. Accordingly, a patient responding to the treatment with CRHR1 or
Vg receptor antagonists shows any of the responses to the treatment with CRHR1 or
Vip receptor antagonists. The response can occur shortly after treatment or after a
certain time period. A decrease in symptom severity from pre-treatment of 25% or
more is usually considered a partial alleviation of symptoms. Remission may be
defined as achieving a value of 8 or less, e.g. 7 or less, on the Hamilton Depression

Rating Scale (HAM-D) or equivalent values on other rating scales named herein.

The term "patient eligible for a therapy with a CRHR1 antagonist and/or V3
receptor antagonist" as used herein may refer to a patient with depressive symptoms
and/or anxiety symptoms who shows, or is predicted to show, a positive treatment
response during and/or after the treatment with one or more CRHR1 or V5

antagonists compared to the state before the treatment.

Depressive symptoms comprise inter alia low mood, low self-esteem, loss of interest
or pleasure, psychosis, poor concentration and memory, social isolation,
psychomotor agitation/retardation, thoughts of death or suicide, significant weight
change (loss/gain), fatigue, and a feeling of worthlessness. The depressive disorders
can last for weeks to lifelong disorder with periodic reoccurring depressive episodes.
For the assessment of depression severity (e.g. moderate or severe depression) the
Hamilton Depression Rating Scale (HAM-D) (Hamilton, J Neurol Neurosurg
Psychiatry, 1960) may be used. The depression mode may be also rated by
alternative scales as the Beck Depression Inventory (BDI), the Montgomery-Asberg
Depression Scale (MADRS), the Geriatric Depression Scale (GDS), the Zung Self-
Rating Depression Scale (ZSRDS).
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Anxiety symptoms comprise inter alia panic disorders, generalized anxiety disorder,
phobias and posttraumatic stress disorder. Typical symptoms of anxiety are
avoidance behavior which may lead to social isolation, physical ailments like
tachycardia, dizziness and sweating, mental apprehension, stress and tensions. The
strength of these symptoms ranges from nervousness and discomfort to panic and
terror in humans or animals. Most anxiety disorders may last for weeks or even
months, some of them even for years and worsen if not suitably treated. For
measuring the severity of anxiety symptoms, the Hamilton Anxiety Rating Scale

(HAM-A) or the State-Trait Anxiety Rating Scale (STAI) can be used.

Hence, "a patient with depressive and/or anxiety symptoms" may suffer from one or
more of the above mentioned symptoms. The patient may suffer from depressive
symptoms only, thus including patients suffering from only one of the depressive
symptoms described herein, combinations of the depressive symptoms described
herein or combinations of the depressive symptoms described herein in combination
with any further symptoms pointing to a depressive disorder and not explicitly
mentioned herein. Also, the patient may suffer from anxiety symptoms only, thus
including patients suffering from only one of the anxiety symptoms described herein,
combinations of the anxiety symptoms described herein or combinations of the
anxiety symptoms described herein in combination with any further symptoms
pointing to an anxiety disorder and not explicitly mentioned herein. The patient may
also suffer from depressive and anxiety symptoms, in particular combinations of the
depressive and anxiety symptoms mentioned herein. In particular, a patient suffering
from depressive and/or anxiety symptoms denotes any person having a score of
above 7 according to the Hamilton Depression Rating Scale and/or a score of above
6 on the Montgomery-Asberg Depression Scale and/or a score of above 44 on the
Zung Self-Rating Depression Scale and/or a score of more than 14 on the Hamilton
Anxiety Rating Scale. In addition, or alternatively, a patient suffering from

depressive and/or anxiety symptoms denotes any person having a score considered to
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be pathologic in any of the known scales for assessment of depression and/or

anxiety.

In contrast, a "healthy individual" as used herein, denotes any person not suffering
from anxiety and/or depressive symptoms. In particular, a healthy individual denotes
any person having a score of 0-7 according to the Hamilton Depression Rating Scale
and/or a score of 0-6 on the Montgomery-Asberg Depression Scale and/or a score of
20-44 on the Zung Self-Rating Depression Scale and/or a score of less than 14 on the
Hamilton Anxiety Rating Scale. In addition, or alternatively, a healthy individual
denotes any person having a score considered to be normal in any of the known

scales for assessment of depression and/or anxiety.

Another aspect of the invention concerns the provision of an algorithm for predicting
a treatment response to CRHR 1 antagonists and/or V5 receptor antagonists in
patients with depressive symptoms and/or anxiety symptoms. The method may

comprise the following steps:

(a) performing a single nucleotide polymorphism (SNP) genotyping analysis in a
group of patients with depressive symptoms and/or anxiety symptoms;

(b) determining a value indicative for CRH activity in each patient of the group,
wherein a value indicative for CRH overactivity is indicative or predictive for a
patient responding to a treatment with a CRH1 antagonist and/or Vg receptor
antagonist;

(©) determining whether the presence or absence of at least one SNP and/or the
combination of the presence or absence of at least two SNPs is associated with a
value indicative for CRH overactivity as determined in step (b);

(d) determining the algorithm by machine-learning from the association of the
presence or absence of the at least one SNP identified in step (c) with the value

indicative for CRH overactivity and from the association of the combination of the
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presence or absence of at least two SNPs identified in step (¢) with a value indicative

for CRH overactivity.

One embodiment of the invention concerns the provision of an algorithm for
predicting a treatment response to Vp receptor antagonists in patients with
depressive symptoms and/or anxiety symptoms. The method may comprise the

following steps:

(a) performing a single nucleotide polymorphism (SNP) genotyping analysis in a
group of patients with depressive symptoms and/or anxiety symptoms;

(b) determining a value indicative for CRH activity in each patient of the group,
wherein a value indicative for CRH overactivity is indicative or predictive for a
patient responding to a treatment with a Vi receptor antagonist;

(©) determining whether the presence or absence of at least one SNP and/or the
combination of the presence or absence of at least two SNPs is associated with a
value indicative for CRH overactivity as determined in step (b);

(d) determining the algorithm by machine-learning from the association of the
presence or absence of the at least one SNP identified in step (c) with the value
indicative for CRH overactivity and from the association of the combination of the
presence or absence of at least two SNPs identified in step (¢) with a value indicative

for CRH overactivity.

In a step (a), a single nucleotide polymorphism (SNP) genotyping analysis in a group

of patients with depressive symptoms and/or anxiety symptoms is performed.

A “group of patients” as used herein comprises at least two patients, such as at least
10 patients, or at least 100 patients, or at least 150 patients. Patients included in the
analysis of step (a) may exhibit at least a moderate to severe depressive mode. The
group of patients may comprise patients with CRH overactivity and/or patients with

normal CRH activity.
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SNP genotyping analysis can be performed by methods known in the art such as
microarray analysis or sequencing analysis or PCR related methods or mass
spectrometry or 5’-nuclease assays or allele specific hybridization or high-throughput
variants of these techniques or combinations thereof. These and other methods are
known in the art. See for example Rampal, DNA Arrays: Methods and Protocols
(Methods in Molecular Biology) 2010; Graham & Hill, DNA Sequencing Protocols
(Methods in Molecular Biology) 2001; Schuster, Nat. Methods, 2008 and Brenner,
Nat. Biotech., 2000; Mardis, Annu Rev Genomics Hum Genet., 2008. Genomewide

arrays can be purchased from different suppliers such as Illumia and Affymetrix.

For example, the determination of the nucleotide sequence and/or molecular structure
may be carried out through allele-specific oligonucleotide (ASO)-dot blot analysis,
primer extension assays, IPLEX SNP genotyping, dynamic allele-specific
hybridization (DASH) genotyping, the use of molecular beacons, tetra primer ARMS
PCR, a flap endonuclease invader assay, an oligonucleotide ligase assay, PCR-single
strand conformation polymorphism (SSCP) analysis, quantitative real-time PCR
assay, SNP microarray based analysis, restriction enzyme fragment length
polymorphism (RFLP) analysis, targeted resequencing analysis and/or whole genome

sequencing analysis.

In some embodiments, any of the methods described herein comprises the
determination of the haplotype for two copies of the chromosome comprising the

SNPs identified herein.

Typically, a SNP is considered in the genotyping analysis if it occurs in a certain
percentage in the population, for example in at least 5 % or at least 10% of the
population. In other words, the minor allele frequency (MAF) is larger than 0.05 or
0.10 (MAF > 0.05 or MAF > 0.10).
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For the SNP genotyping analysis a nucleic acid or DNA sample from a patient may
be used. The nucleic acid or DNA sample can be a blood sample, a hair sample, a
skin sample or a salvia sample of the patient. Any other sample obtainable from the
patient and containing patient nucleic acid or DNA can also be used. The sample can
be collected from the patient by any method known in the art. For example, a blood
sample can be taken from a patient by use of a sterile needle. The collection of
salvia out of the mouth and throat of the patient can be performed by use of a sterile

cotton bud or by flushing said area and collecting the flushing solution.

Usually, the nucleic acid or DNA is extracted or isolated or purified from the sample
prior to SNP genotyping analysis. Any method known in the art may be used for
nucleic acid or DNA extraction or isolation or purification. Suitable methods
comprise inter alia steps such as centrifugation steps, precipitation steps,
chromatography steps, dialyzing steps, heating steps, cooling steps and/or
denaturation steps. For some embodiments, a certain nucleic acid or DNA content in
the sample may be reached. Nucleic acid or DNA content can be measured for
example via UV spectrometry as described in the literature. However, in alternative
embodiments SNP genotyping analysis may also be performed by using a non-

extracted or non-purified sample.

Nucleic acid or DNA amplification may also be useful prior to the SNP analysis step.
Any method known in the art can be used for nucleic acid or DNA amplification.
The sample can thus be provided in a concentration and solution appropriate for the

SNP analysis.

The analyzed SNPs may be represented by values 0, 1 or 2. The value “0” may
indicate that the SNP is present on none of the two homologous chromosomes. The
value “1” may indicate that the SNP is present on one of the two homologous
chromosomes. The value “2” may indicate that the SNP is present on both

homologous chromosomes. Homologous chromosomes correspond to each other in
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terms of chromosome length, gene loci and staining pattern. One is inherited from

the mother, the other is inherited from the father.

In a step (b) of the method for providing a prediction algorithm, a value indicative

for CRH activity in each patient is determined.

A “value indicative for CRH activity”, a "value indicative for CRH overactivity"
and/or a "value indicative for normal CRH activity" can be obtained by determining
the concentration or activity of CRH and/or of a downstream target of the CRHR1
receptor. The analysis is usually set up in a way that it can be excluded that the
modulation of activity or concentration of a downstream target of the CRHR1
receptor is due to another disturbance than CRH activity. For instance, the
concentrations or activities of adrenocorticotrophin (ACTH) and/or cortisol are
useful biomarkers for determining a value indicative for CRH overactivity.
Typically, the CRH overactivity in each patient may be determined by measuring the
ACTH and/or cortisol level response to a combined dexamethasone

suppression/CRH stimulation test as described herein.

Steps (c) and (d) of the method for providing a prediction algorithm may analyze the
association of the analyzed SNPs with the value indicative for CRH overactivity
and/or normal CRH activity and generate an algorithm for predicting the treatment
response to CRHR1 antagonists and/or Vg receptor antagonists. In addition or
alternatively, steps (c) and (d) of the method for providing a prediction algorithm
may analyze the association of a combination of the presence or absence of at least
two of the analyzed SNPs, in particular a combination of the presence or absence of
at least one SNP in the AVPR1B gene with the presence or absence of at least one
SNP in the genome of the patient excluding the AVPR1B gene with a value
indicative for CRH overactivity and/or normal CRH activity and generate an
algorithm for predicting the treatment response to CRHR1 antagonists and/or Vi

receptor antagonists. Additionally, steps (¢) and (d) of the method for providing a
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prediction algorithm may analyze the association of the gender of the patient from
which the sample was derived with a value indicative for CRH overactivity and/or
normal CRH activity and generate an algorithm for predicting the treatment response

to CRHR1 antagonists and/or V,p receptor antagonists.

In an exemplary embodiment, the group of patients may be split into two sets of
similar size and similar values for descriptors such as demographic descriptors or
clinical descriptors. These two sets are hereinafter also referred to as “training set”

and “test set”.

In step (c) of the method of this exemplary embodiment, at least one SNP associated
with the value indicative for CRH overactivity and/or normal CRH activity as
determined in step (b) is identified in the training set. In addition or alternatively, in
step (c) the association of a combination of the analyzed SNPs with a value
indicative for CRH overactivity and/or normal CRH activity as determined in step
(b) may be identified in the training set. Optionally, in step (c) the association of the
gender of the patient from which the sample was derived with a value indicative for
CRH overactivity and/or normal CRH activity as determined in step (b) is identified

in the training set.

Further, there can be at least two alternatives for the result provided by the prediction
algorithm. First, the result may be a categorical answer whether the patient responds
to CRHRI1 antagonist and/or V5 receptor antagonist treatment or not. Second, the
prediction algorithm may provide the answer to which degree or likelihood the
patient may respond or may not respond to the treatment. Depending on the desired
result provided by the prediction algorithm the way of determining the algorithm

may differ.

In the alternative the prediction algorithm will analyze whether a patient responds or

does not respond to CRHR1 antagonist and/or V5 receptor antagonist treatment, the
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values indicative for CRH activity may be provided as logic data variable (e.g.,
Boolean type; 0 vs. 1; true vs. false, high vs. low responder). Therefore, if the test
performed to determine values indicative for CRH overactivity provides a data range,

the patients may be dichotomized by a threshold into high vs. low responders.

In the alternative the test will analyze to which degree or likelihood the patient may
respond or may not respond to the CRHR1 antagonist and/or V3 receptor antagonist
treatment, the values indicative for CRH activity may be provided as numerical

values.

Typically, SNPs that are modified in a significant percentage of the population are
used in the method for providing a prediction algorithm. For example, only SNPs
with a minor allele frequency (MAF) greater than 0.05 or 0.10 may be selected for
further analysis. This means that only SNPs that are modified in at least 5 % or 10%

of the population are selected for further analysis.

Association for all SNPs or combinations of SNPs with the value indicative for CRH
activity is tested by an association analysis testing the likelihood for a patient to be
CRH overactive vs. CRH non-overactive in dependence of the genotype of said
patient. Said association analysis may be conducted for example by an additive
genetic model and/or by a logistic regression. An SNP and/or a combination of at
least two SNPs is e.g. identified to be associated with a value indicative for CRH
overactivity if the corresponding p-value is less than 1 x 10~ or less than 1 x 10™ or
less than 1 x 10”. The lower the p-value the more the SNP or the combination of at
least two SNPs is associated with a value indicative for CRH overactivity.
Accordingly, an SNP or a combination of at least two SNPs is ¢.g. identified to be
associated with a value indicative for normal CRH activity if the corresponding p-
value is at least 1 x 10~ or at least 1 x 10” or at least 1 x 10™. In one embodiment of
the invention, only SNPs or combination of SNPs with a p-value of <1 x 10~ are

used.
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In step (d) of this exemplary embodiment, the algorithm for predicting a treatment
response to CRHR1 antagonists and/or Vg receptor antagonist may be determined
by the use of SNPs or combination of SNPs in the test set by a machine learning

method.

The term “algorithm for predicting” as used herein may refer to a classification

function (also known as binary classification test).

The term “machine-learning” as used herein may refer to a method known to the
person skilled in the art of machine learning. In particular, machine learning is
concerned with the design and development of algorithms that allow computers to
evolve behaviors based on empirical data, such as from sensor data or databases. It
may be selected from the group consisting of artificial neural network learning,
decision tree learning, support vector machine learning, Bayesian network learning,

clustering, and regression analysis.

The term “reliable prediction of the treatment response to CRHR 1 antagonists and/or
Vg receptor antagonist” as used herein may refer to a high performance of the
prediction algorithm. The evaluation of the performance of the prediction algorithm
may depend on the problem the algorithm is applied for. If the algorithm is used to
identify patients that are likely to respond to the treatment with CRHR1 antagonists
and/or Vp receptor antagonists the performance is usually expressed by a high
accuracy and/or sensitivity and/or precision. If patients should be identified which
are likely not to respond to the treatment with CRHR 1 antagonists and/or Vg
receptor antagonist, specificity and/or negative predictive value are typical statistical

measures to describe the performance of the prediction algorithm.

For optimizing the prediction performance of the algorithm, the step of determining

the algorithm by a machine-learning method in a first s