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(57) ABSTRACT

The present invention relates to a method for identifying a
compound capable of modulating an anxiety or depression
disorder comprising the steps of: (a) contacting a composition
comprising a B-Raf protein or a B-Raf gene in expressible
form or a transcript thereof with a compound under condi-
tions that allow for an interaction of the B-Raf protein or the
B-Raf gene or a transcript thereof and the compound; and (b)
measuring whether said interaction, if any, results in (i) a
change of B-Raf kinase activity compared to B-Raf kinase
activity in the absence of said compound; (i) a modulation of
the expression of the B-Raf gene compared to B-Raf gene
expression in the absence of said compound; or (iii) the for-
mation of a complex between the compound and the B-Raf
protein, wherein such a change in activity, modulation of
expression or the formation of a complex is indicative of the
compound being a modulator of an anxiety or depression
disorder. Further, the invention relates to a method for treating
an anxiety or depression disorder in an individual comprising
administering to the individual an effective amount of a com-
pound inhibiting B-Rafkinase activity or gene expression and
to a use of a compound that inhibits B-Rafkinase activity or
gene expression in the manufacture of a pharmaceutical com-
position for treating an anxiety or depression disorder. More-
over, the invention relates to a method of diagnosing a B-Raf
associated anxiety or depression disorder and to a genetically
engineered mouse. Finally, the invention also relates to a
method of identifying another gene contributing to the patho-
physiology of an anxiety or depression disorder apart from
B-Raf.
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METHODS TO IDENTIFY MODULATORS OF
B-RAF PROTEIN KINASE AND THEIR USE
FOR THE TREATMENT OF ANXIETY AND

DEPRESSION

[0001] The present invention relates to a method for iden-
tifying a compound capable of modulating an anxiety or
depression disorder comprising the steps of: (a) contacting a
composition comprising a B-Raf protein or a B-Raf gene or a
transcript thereof in expressible form with a compound under
conditions that allow for an interaction of the B-Raf protein or
the B-Raf gene or a transcript thereof and the compound; and
(b) measuring whether said interaction, if any, results in (i) a
change of B-Raf kinase activity compared to B-Raf kinase
activity in the absence of said compound; (ii) a modulation of
the expression of the B-Raf gene compared to B-Raf gene
expression in the absence of said compound; or (iii) the for-
mation of a complex between the compound and the B-Raf
protein, wherein such a change in activity, modulation of
expression or the formation of a complex is indicative of the
compound being a modulator of an anxiety or depression
disorder. Further, the invention relates to a method for treating
an anxiety or depression disorder in an individual comprising
administering to the individual an effective amount of a com-
pound inhibiting B-Rafkinase activity or gene expression and
to a use of a compound that inhibits B-Raf kinase activity or
gene expression in the manufacture of a pharmaceutical com-
position for treating an anxiety or depression disorder. More-
over, the invention relates to a method of diagnosing a B-Raf
associated anxiety or depression disorder and to a genetically
engineered mouse. Finally, the invention also relates to a
method of identifying another gene contributing to the patho-
physiology of an anxiety or depression disorder apart from
B-Raf.

[0002] Several documents are cited throughout this speci-
fication. The complete disclosure content of the documents
cited herein (including manufacturer’s specifications,
instructions, etc.) is herewith incorporated by reference.
[0003] Depression and anxiety disorders represent some of
the most common and proliferating health problems world-
wide (Wong and Licinio, Nat Rev Neurosci, 2, 343-351
(2001)). Both types are serious medical illnesses that affect
about 14% of the European population at some point in their
lifetime (Alonso, et al., Acta Psychiatr Scand Suppl, 21-27
(2004)) and unipolar depression is predicted to become the
second most prevalent cause of illness-induced disability by
2020 (Mathers and Loncar, PLoS Med, 3, e442 (2006)) (Lo-
pez and Murray, Nat Med, 4. 1241-1243 (1998)). Anxiety
disorders and depression have been regarded as separate
clinical entities, predominantly because different drug treat-
ments have been used to treat the diseases, usually tricyclic
antidepressants that target noradrenaline and/or serotonin
transporters and benzodiazepines that act via GABA-A
receptors, respectively (Shorter and Tyrer, Bmj, 327, 158-160
(2003)). However, clinically the two disorders exhibit a con-
siderable comorbidity (Merikangas, et al., Arch Gen Psychia-
try, 60, 993-1000 (2003)) and a continuum model from anxi-
ety syndromes to mild, moderate, and severe depression was
proposed (Wong and Licinio, Nat Rev Neurosci, 2, 343-351
(2001)). Drugs that are effective in both conditions would be
particularly beneficial and cost effective.

[0004] Natural anxiety is accompanied by a characteristic
set of behavioural and physiological responses including
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avoidance, vigilance, and arousal, which evolved to protect
the individual from danger. These anxiety-related responses
are known in higher animals and are part of a universal
mechanism by which organisms adapt to adverse conditions.
In its pathological form, anxiety can severely interfere with
normal life, and has been classified into six disorders
described in the Diagnostic and Statistical Manual of the
American Psychiatric Association: generalised anxiety disor-
der, social phobia, simple phobia, panic disorder, post-trau-
matic stress disorder (PTSD), and obsessive-compulsive dis-
order (OCD) (American Psychiatric Association, Diagnostic
and statistical manual of mental disorders, 47 ed. 1994,
American Psychiatric Press, Washington D.C.}. Despite the
wide range encompassed by these six disorders, all of them
probably share common behavioural and physiological char-
acteristics since most anxiety disorders respond to a similar
spectrum of pharmacological treatments (Bourin and Has-
coet, Curr Opin Investig Drugs, 2, 259-265 (2001)).

[0005] Abnormal emotion is also frequently seen in other
neuropsychiatric and neurological diagnoses and can fre-
quently precipitate symptoms in these conditions. Current
treatments for depression and anxiety disorders are of limited
efficacy in a considerable proportion of patients, and are
associated with troublesome side-effects that reduce compli-
ance in many other patients (Wong and Licinio, Nat Rev Drug
Discov, 3, 136-151 (2004)) (Holmes, et al., Trends Pharmacol
Sci, 24, 580-588 (2003)). A better understanding of the patho-
physiology of these disorders and the development of novel,
improved therapeutic treatments would fill a considerable
unmet medical need.

[0006] Akey factor in the lack of rational therapeutic inter-
vention for anxiety and depression disorders is the limited
knowledge of the etiology and pathophysiology that underlie
these conditions. Despite this lack of knowledge, depression
responds to arange of antidepressant medications. Almost all
available medications for depression are based on discoveries
made more than five decades ago and are based on tricyclic
antidepressants which act by inhibiting the plasma membrane
transporters for serotonin and/or noradrenaline. These com-
pounds provided a template for the development of new
classes of antidepressants, including the SSRIs (selective
serotonin reuptake inhibitors), NRIs (noradrenaline reuptake
inhibitors), and SNRIs (serotonin and noradrenaline reuptake
inhibitors). Since these compounds have the same mecha-
nism of action as the older tricyclics, their efficacy and suc-
cessful therapeutic range remains the same. These medica-
tions require a period of several weeks before their action
becomes manifest. Despite intense research, the changes that
these drugs induce in the brain and that underlie their thera-
peutic action remain obscure. Due to the long period to
achieve clinical benefit, side-effects and a response in less
than half of patients showing full remission, the current medi-
cations for depression are not ideal (Berton and Nestler, Nat
Rev Neurosci, 7, 137-151 (2006)). The most common and
successful therapy over the last four decades for the majority
of patients suffering from anxiety disorders is treatment with
benzodiazepines. Benzodiazepines have come under attack
over recent years because of their abuse liability, withdrawal
reactions, and development of tolerance. The problems asso-
ciated with their use prompted the research for alternative
agents. Old classes of antidepressants, such as tricyclic anti-
depressants and new classes like SSRIs appear useful in some
anxiety states, and their favourable side-effect profile has
elevated their use in these conditions. However, the ideal
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anxiolytic has not been developed (Argyropoulos, et al., Phar-
macol Ther, 88, 213-227 (2000)). Thus, for both anxiety and
depression disorders a need for safer and more effective treat-
ment exists. Due to the lack of information on the etiology and
pathophysiology of anxiety and depression diseases, the art
has not developed any means to rationally optimise the phar-
macotherapy of these conditions.
[0007] Therefore, the technical problem underlying the
present invention was to identify more appropriate or further
means that allow for the development of drugs useful in the
treatment of anxiety and/or depression.
[0008] Thesolution to this technical problem is achieved by
providing the embodiments characterized in the claims.
[0009] Accordingly, the present invention relates to a
method foridentifying a compound capable of modulating an
anxiety or depression disorder comprising the steps of:
[0010] (a)contacting a composition comprising a B-Raf
protein or a B-Raf gene in expressible form or a tran-
script thereof with a compound under conditions that
allow for an interaction of the B-Rat protein or the B-Raf
gene or a transcript thereof and the compound; and
[0011] (b) measuring whether said interaction, if any,
results in

[0012] 1i.a change of B-Rafkinase activity compared
to B-Raf kinase activity in the absence of said com-
pound;

[0013] 1ii. a modulation of the expression of the B-Raf
gene compared to B-Raf gene expression in the
absence of said compound; or

[0014] iii. the formation of a complex between the
compound and the B-Raf protein,

wherein such a change in activity, modulation of expression
or the formation of a complex is indicative of the compound
being a modulator of an anxiety or depression disorder.
[0015] The term “compound” to be employed in the
method of the invention includes a single substance or a
plurality of substances. Said compound(s), inter alia, may be
chemically synthesized, recombinantly produced or pro-
duced via microbial fermentation. It can also be comprised in,
for example, samples, e.g., cell extracts from, e.g., plants,
animals or microorganisms. Moreover, the compound to be
screened can be contained in libraries of small molecules,
such as organic or inorganic small molecules. Suitable librar-
ies for small molecules are commercially available, for
example from ChemBridge Corp., San Diego, USA. In addi-
tion, libraries comprising antibodies or functional fragments
or derivatives thereof (i.e. fragments or derivatives maintain-
ing the binding specificity of the original antibody) may be
used as a starting point in the screening process. Also, librar-
ies of aptamers such as peptide aptamers might be employed.
The skilled artisan is of course free to use any other starting
point of desired compounds for use in the screening assays
described throughout the specification.

[0016] Ifasamplecontaining (a) compound(s) is identified
in the method of the invention, then it is either possible to
isolate the compound from the original sample identified as
containing the compound in question or one can further sub-
divide the original sample, for example, if it consists of a
plurality of different compounds, so as to reduce the number
of different substances per sample and repeat the method with
the subdivisions of the original sample. It can then be deter-
mined whether said sample or compound displays the desired
properties, for example, by the methods described herein.
Depending on the complexity of the samples, the steps
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described above can be performed several times, preferably
until the sample identified according to the method of the
invention only comprises a limited number of or only one
substance(s). Preferably said sample comprises substances of
similar chemical and/or physical properties. Once the person
skilled in the art has become acquainted with the method of
the present invention, he can without further ado perform this
method and design modifications thereof, for example in
accordance with other cell based assays described in the prior
art. Furthermore, the person skilled in the art will readily
recognize which further classes of compounds may be used in
order to perform the method of the invention. For example,
enzymes that convert a certain precursor into a compound
may be employed wherein the compound is then used in the
method of the invention. Such adaptations of the method of
the invention are well within the skill of the person skilled in
the art and can be performed without undue experimentation.

[0017] The term “modulation of an anxiety or depression
disorder” is used according to the present invention to
describe a measurable change resulting either in an increase
or a decrease of the severity of symptoms, or the presence of
additional symptoms or a lack of specific symptoms or a total
lack of symptoms. In other words, any change of the symp-
toms which is causally related to the interaction with the
compound when compared to symptoms in the absence of
said compound is encompassed by the above term. Generally,
it is preferred that the modulation is an alleviation or elimi-
nation.

[0018] The term “a composition comprising a B-Raf pro-
tein or a B-Raf gene in expressible form or a transcript
thereof” as used in the context of the invention describes a
composition that can be of or comprises any material/sub-
stance or plurality of materials/substances which does not
alter or interfere with the natural molecular conformation
and/or activity of B-Raf protein and allows for interaction
with the compound to be screened for under appropriate
conditions. It also refers to any composition that allows for
the expression of the B-Raf gene. Preferably, said composi-
tion is of liquid nature. The composition may thus comprise
the above recited compound and the B-Raf protein which are
contained in a solution preferably reflecting physiological
conditions. Said solution comprising said compound is pref-
erably an aqueous solution. More preferred, said aqueous
solution is buffered. Buffers are well known in the art and the
skilled person is aware of appropriate buffers in dependency
of the substances being assayed. Furthermore, ionic strength
may be adjusted, e.g., by the addition of sodium chloride. The
concentration of sodium chloride is between 0 and 2 M,
preferably between 100 and 200 mM. Alternatively, sodium
chloride is absent from the assay. For biological assays in
many cases the presence of further substances, including
other salts than sodium chloride, trace elements, amino acids,
vitamins, growth factors, ubiquitous co-factors such as ATP
or GTP, is required. Said further substances may either be
added individually or provided in complex mixtures such as
serum. These and further accessory substances are well
known in the art as are concentrations suitable for biological
assays. Minimally the composition comprises either B-Raf
protein, the B-Raf gene in expressible form or a transcript
thereof, optionally in combination with the means allowing
for expression of functional B-Raf protein. For example, such
a composition comprises a B-Raf protein in an aqueous solu-
tion, preferably a physiological solution. Alternatively, the
composition may comprise the B-Raf gene in expressible
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form or a transcript thereof in combination with the means
allowing for expression of functional B-Raf protein. Such
means are for example, a suitable cell or tissue. The above
material can further for example be (sepharose) beads, a
membrane, a glass-, polypropylene- or silicon chip. A B-Raf
gene in expressible form is according to the invention is a
sequence containing any features that allow for expression of
functional B-Raf protein in any expression system. Said
sequence may be part of a vector and said vector containing
the sequence may be stably or transiently transfected in a
prokaryotic or eukaryotic cell in order to produce functional
B-Raf protein.

[0019] The term “B-Raf gene” and “B-Raf protein” refers
to the structure and coding sequence of the B-Raf gene and its
isoforms as well as its gene product all of which have been
reported (Sithanandam, et al., Oncogene, 5, 1775-1780
(1990); Ikawa, et al., Mol Cell Biol, 8, 2651-2654 (1988);
Papin, etal., ] Biol Chem, 273, 24939-24947 (1998); Barnier,
et al., J Biol Chem, 270, 23381-23389 (1995)). The mouse
and human B-Raf sequences are reported in GenBank with
the accession numbers NM_ 139294 and NM_ 004333,
respectively, and the coding and protein sequences are
depictedin SEQ ID NO: 1, SEQIDNO: 2, SEQID NO: 3 and
SEQ ID NO: 4 respectively.

[0020] Theterm “B-Raf gene in expressible form” includes
the above-described B-Rat gene itselfincluding parts thereof
essential to achieve expression of a functional B-Raf protein
such as the promoter, the start and stop codon. Alternatively,
the term also refers to sequences artificially linked to the open
reading frame of the B-Raf gene which allow for expression,
such as for example in the context of a vector a promoter or
enhancer sequences or any other sequences that lead in the
context of the prokaryotic or eukaryotic protein expression
apparatus to the expression of functional protein.

[0021] Theterm “conditions that allow for an interaction of
B-Raf protein or the B-Raf gene in expressible form or a
transcript thereof with a compound” describes in the context
of the invention any condition that does allow the interaction
of the above recited elements with said compound. For
example, these conditions do not alter or interfere with the
natural molecular conformation and/or activity of B-Raf pro-
tein such as physiological conditions. Advantageously, said
conditions are conditions that maintain cell or tissue viability
when applied. Cell viability, if necessary, may also be main-
tained by additional means, for example, addition of buffer-
ing media or agents. Additionally, said conditions allow e.g. a
binding, optionally an inhibition of the compound with the
gene or a part thereof, a transcript thereof or the translation
(product) thereof. Interaction may be direct or mediated by
one or a plurality of endogenous or added mediators.

[0022] Theterm “protein” describes an amino acid chain of
more than 30 consecutive amino acids. The term “protein” is
interchangeably used in connection with this invention with
the term “polypeptide”. Both terms confer the same meaning.
Moreover, what is comprised by said terms is in accordance
with standard textbook knowledge.

[0023] The identification of a compound that modulates an
anxiety or depression disorder may involve measuring B-Raf-
mediated protein kinase activity, B-Raf expression, B-Raf
mediated processes or complex formation as referred to here-
inabove. Measuring the B-Raf mediated kinase activity can
be done in vivo, ex vivo or in vitro. B-Raf mediated kinase
activity can be measured, for example, by determining the
level (used herein to refer to either amount or rate) of phos-
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phorylation of Mek1 or Mek?2 protein (Wellbrock, et al., Nat
Rev Mol Cell Biol, 5, 875-885 (2004)). In general, kinase
activity can be measured by providing a substrate which can
be phosphorylated and determining the rate of phosphoryla-
tion events by for example change of colour of the substrate or
level of radioactivity. These assays are well known to the
skilled person and include, e.g., ELISA-based kinase activity
assays, K-LISA™, Omnia™ Kinase Assay (Invitrogen), or
antibody based kinase activity assays.

[0024] Complex formation of two substances can be exam-
ined with several methods. One is visual exarnination with or
without visual aids, such as a microscope. Others include
determining an increase in molecular weight of one of the
substances, determining in supernatant the amount of a sub-
stance which has been added to a second immobilized sub-
stance and comparing it to the amount initially added, detect-
ing a colour change upon complex formation, using ELISA
methods, inter alia.

[0025] Before investing into clinical trials, pharmaceutical
companies seek validation that a biological target is relevant
to the disease and that a new compound designed to alter its
function will perform in a safe manner in vivo. Of central
importance for this approach is the availability of valid behav-
ioural test procedures in animals for evaluating the potential
efficacy of novel pharmacotherapeutics.

[0026] Various mouse mutants have been reported to
exhibit phenotypes of abnormal depression or anxiety-related
behaviour (Finn, et al., Neurogenetics, 4, 109-135 (2003))
(Cryan, et al.. Trends Pharmacol Sci, 23, 238-245 (2002)). In
some cases these phenotypes were predictable from existing
knowledge like the phenotype found in noradrenaline trans-
porter knockout mice that fits the profile of antidepressant
efficacy of drugs that antagonise its function (Xu, et al., Nat
Neurosci, 3, 465-471 (2000)). In other examples of mice with
the knockout of specific receptors, like mGIluR7 and GAL-
R1, the mutants revealed novel mechanisms that subserve
emotion and that highlight these gene products as potential
novel therapeutic targets (Holmes, et al., Neuropsychophar-
macology, 28, 1031-1044 (2003)) (Cryan, et al., Eur J] Neu-
rosci, 17, 2409-2417 (2003)). Such findings in mutant mice
are particularly valuable when pharmacological agonists and
antagonists are not available or impractical to study the func-
tion of a specific gene product. A good example for this are
mice with engineered mutations in the GABA-A receptor
leading to the development of novel anxiolytics that target
specific subunits of the receptor with reduced sedative side-
effects (Rudolph and Mohler, Annu Rev Pharmacol Toxicol,
44, 475-498 (2004)).

[0027] Although a mouse is not just a smaller version of a
human, the brain of all vertebrates shows a common structural
organisation. Among the mammalian brain the neural struc-
tures and the interconnecting circuits have marked similari-
ties and most fundamental physiological and behavioural
responses are evolutionary conserved. Of central importance
for using mice to understand human behaviour and diseases is
the validity of experimental procedures used to assess anxiety
and depression-related behaviour. Specific criteria to evaluate
such procedures are: (1) a reasonable analogy of the test
behaviour to the human disorder in its manifestation or symp-
tomotology has to be given; (2) abehavioural change that can
be monitored objectively has to be subject to the test para-
digm; (3) the test procedure must report behavioural changes
that are reversed by the same treatment shown to be effective
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in humans; and (4) the test has to be reproducible between
investigators (McKinney and Bunney, Arch Gen Psychiatry,
21,240-248 (1969)).

[0028] Based on these principles it is possible to study
anxiety- and depression-related phenotypes in the mouse
using specific behavioural test paradigms (Cryan and
Holmes, Nat Rev Drug Discov, 4, 775-790 (2005)). To mea-
sure anxiety responses the innate aversion of mice to exposed,
well-lit spaces canbe used. The aversive areas are represented
differently in different tests like open, elevated arms in the
elevated plus-maze or a light compartment in the light/dark
exploration test (Belzung and Griebel, Behav Brain Res, 125,
141-149 (2001)) (Bourin and Hascoet, Eur J Pharmacol, 463,
55-65 (2003)). Over a test session wild-type mice are
expected to avoid these aversive areas and to prefer to remain
in the protected zones of the test device for most of the
observation time. Both of these anxiety tests have shown
predictive validity such that avoidance behaviour is reduced
by treatment with clinically effective anxiolytics, mainly by
benzodiazepines (Bourin and Hascoet, Curr Opin Investig
Drugs, 2, 259-265 (2001)) (Rodgers and Dalvi, Neurosci
Biobehav Rev, 21, 801-810 (1997)) (Rodgers, Behav Phar-
macol, 8, 477-496 (1997)). With this rationale, phenotypic
alterations, found with these tests in mutant mice in relation to
wild-type controls, are interpreted as a reduced anxiety-like
behaviour or an anxiolytic-like phenotype.

[0029] Likewise, the commonly used test procedures to
assess depression-related behaviour in mice, the forced swim
test (FST) and the tail suspension test (TST), are validated by
the finding that administration of clinically effective antide-
pressants causes mice to actively and persistently engage in
escape-directed behaviour for a longer time as compared to
vehicle treated control animals (Cryan, et al., Trends Phar-
macol Sci, 23, 238-245 (2002)) (Cryan, et al., Neurosci
Biobehav Rev, 29, 571-625 (2005)). The FST is based on the
observation that mice, placed in an inescapable cylinder filled
with water, initially engage in escape-oriented movements,
but exhibit increasing signs of immobility within minutes.
The TST is a related task for behavioural despair, in which
mice hang upside down by their tail and exhibit passive
immobility after minutes of intense struggling. On this basis,
these tests are used as phenotypic screens for depression-
related behaviours of mutant mice, with decreases in basal
immobility interpreted as an antidepressant-like phenotype.
Thus, compounds identified in the method of the invention
that modify an anxiety or depression disorder may be subse-
quently employed in these test systems for further validation.

[0030] One of the areas of further interest in accordance
with the present invention is the Ras-Raf-Mek-Erk/MAPK
pathway, which is an evolutionarily conserved protein kinase
signal transduction pathway that is involved in the control of
many fundamental cellular processes that include cell prolif-
eration, survival, differentiation, apoptosis, motility, and
metabolism (Garrington and Johnson, Curr Opin Cell Biol,
11, 211-218 (1999)) (Seger and Krebs, Faseb J, 9, 726-735
(1995)). The Erk/MAPK pathway mediates the transduction
of extracellular signals from cell surface receptors to Erk/
MAPK, which distributes them to different effectors. Many
cell surface receptors induce the activation of Ras, a small
GTPase that binds to and recruits Raf kinases to the cell
membrane for subsequent activation. Activated Raf kinases
are the point of entry into a three-layered kinase cascade in
which Raf phosphorylates and activates Mek kinases
(MAPK/Erk kinases), and Mek phosphorylates and activates
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Erk/MAPK. The substrates of Erk/MAPK are very diverse
and include both cytosolic and nuclear localised proteins. A
central function of the MAPK pathway is the activation of
gene expression, mediated via phosphorylation of transcrip-
tion factors. In different cell types MAPK signalling can be
interpreted differently in a cell type-specific context, e.g., in
PC12 cells sustained MAPK activation leads to terminal dif-
ferentiation, whilein fibroblasts it is required for mitogenesis.
An additional level of complexity has been added by the
finding that a number of scaffolding proteins and endogenous
inhibitors interact with components of the MAPK pathway
and their roles in regulating MAPK signalling are just emerg-
ing (Kolch, Nat Rev Mol Cell Biol, 6, 827-837 (2005)). Fur-
thermore, each component may also fulfil functions outside
the canonical MAPK pathway via crosstalking to other sig-
nalling molecules. Recent results imply that C-Raf acts in a
kinase independent manner to control apoptosis and cell
migration (Hindley and Koleh, J Cell Sci, 115, 1575-1581
(2002)). For B-Raf it has been shown that kinase impaired
mutants identified in tumour cells exhibit a similar oncogenic
potential as mutants that show several hundred fold increased
kinase activity (Garnett and Marais, Cancer Cell, 6,313-319
(2004)).

[0031] Another hallmark ofthe MAPK pathway is the pres-
ence of multiple isoforms at each level, which exhibit also
tissue specific expression patterns. Fight different Erk iso-
forms were described, among which Erk1, Erk2, Erk3, Erk4,
Erk5 and Erk7 are expressed in the adult rodent brain. Among
these, Erkl, Erk2, Erk3 and Erk5 belong to the canonical
MAPK signalling pathway. Regarding the Mek proteins,
which activate Erks, Mek1 and Mek2 were identified as spe-
cific activators of Erk1 and Erk2. As activators of Meks, three
Rafkinases, A-Raf, B-Raf and C-Raf were identified in mam-
malian cells (Wellbrock, et al., Nat Rev Mol Cell Biol, 5,
875-885 (2004)). Among them only B-Raf and C-Raf are
expressed in the adult rodent brain (Storm, et al., Oncogene,
5, 345-351 (1990)). While C-Raf is ubiquitously expressed
also in peripheral tissues, the expression of B-Raf in adults is
mostly restricted to the brain and spinal chord, where mul-
tiple, alternatively spliced B-Raf isoforms have been reported
(Storm, et al., Oncogene, 5, 345-351 (1990)) (Papin, et al., J
Biol Chem, 273, 24939-24947 (1998)) (Barnier, et al., ] Biol
Chem, 270, 23381-23389 (1995)). The expression of B-Raf
in the adult mouse brain is strongest in neurons of the cortex,
the hippocampal CA1-3 regions, and the amygdalar nuclei
(D1 Benedetto, et al., ] Comp Neurol, 500, 542-556 (2007)).

[0032] The functional role of B-Raf in the adult mouse
brain has long been occluded since the complete knockout of
the B-Raf gene leads to embryonic lethality (Wojnowski, et
al.,, Nat Genet, 16, 293-297 (1997)) and chemical B-Raf
inhibitors were not available. With the recent development of
a conditional B-Raf mouse mutant it was possible to inacti-
vate the B-Raf gene postnatally in neurons of the forebrain
(Chen, et al., J Neurosci Res, 83, 28-38 (2006)). These
mutants were studied in learning and memory tasks and
revealed an essential role for B-Raf in the activation of Erk1
and Erk2, hippocampal synaptic plasticity, and hippocampus-
dependent learning and memory. The conditional inactivation
of B-Raf in the prenatal brain leads to a severe growth retar-
dation due to impaired hypothalamic function and to early
death (Zhong, et al., Nat Neurosci, (2007)).

[0033] Knockout mice forthe Erk1 or Mek2 gene are viable
and do not show strong phenotypes, possibly as result of a
functional redundancy of Erk1 with Erk2 and of Mek2 with
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Mek1 (Seicher, et al., Learn Mem, 8, 11-19 (2001)) (Be-
langer, et al., Mol Cell Biol, 23, 4778-4787 (2003)). Since
complete knockout mice for Mek1 and Erk2 exhibit embry-
onic lethality, the role of these proteins in the adult brain has
not yet been studied with genetic models (Giroux, et al., Curr
Biol, 9,369-372(1999)) (Yao, et al., Proc Natl Acad Sci USA,
100, 12759-12764 (2003)). Conditional mouse mutants have
recently been described for both genes but have not yet been
used to inactivate Mekl or Erk2 specifically in the brain
(Fischer, et al., Immunity, 23, 431-443 (2005)) (Galabova-
Kovacs, et al., Cell Cycle, 5, 1514-1518 (2006)). Therefore,
the knowledge about the role of individual components of the
MAPK signalling pathway in the adult brain is presently
limited and most evidence is based on results from neuronal
cell or organotypic slice cultures and the use of chemical Mek
inhibitors (Thomas and Huganir, Nat Rev Neurosci, 5, 173~
183 (2004)). In transgenic mice expressing a dominant nega-
tive form of Mek1 in the postnatal forebrain, deficits in syn-
aptic plasticity and memory retention were found (Kelleher,
etal., Cell, 116,467-479 (2004)). The acute blockade of Mek
with the inhibitor PD184161 in the mouse brain was found to
produce a depressive-like phenotype and to counteract the
behavioural actions of antidepressants (Duman, et al., Biol
Psychiatry, 61, 661-670 (2007)). Einat (Einat, et al., J] Neu-
rosci, 23, 7311-7316 (2003)) described that the mood stabi-
lisers lithium and valproate stimulate Erk activation in the rat
brain, while the inhibition of Mek with SL.327 produced a
manic-like effect; it has been proposed that Erk activation
may mediate the anti-manic effects of mood stabilisers.

[0034] Besides studying the function of 8-Rafin neurons, a
growing body of literature is focused on B-Raf as a human
oncogene (Gamett and Marais, Cancer Cell, 6, 313-319
(2004)) (Dhomen and Marais, Curr Opin Genet Dev, 17,
31-39(2007)) (Zebisch and Troppmair, Cell Mol Life Sci, 63,
1314-1330 (2006)). The highest incidence of oncogenic
B-Raf mutations is found in melanoma, thyroid, colorectal,
and ovarian cancer. The predominating mutation (V599E)
destabilises the inactive B-Raf conformation and exhibits
>500-fold increased in vitro kinase activity (Gamett and
Marais, Cancer Cell, 6, 313-319 (2004)). Due to these find-
ings, efforts have been taken to develop anticancer strategies
that target Raf dependent signalling pathways. Several
classes of small molecules are currently being optimised,
most of the compounds directed at Raf also inhibit a range of
other kinases. Of the Raf inhibitors in development, sorafenib
(Nexavar) is most advanced and is used for the treatment of
renal cell carcinoma (Schreck and Rapp, Int J Cancer, 119,
2261-2271 (2006)).

[0035] In accordance with the present invention it was sur-
prisingly found that B-Raf is involved in the etiology and
pathophysiology of anxiety and depression disorders. In an
effort to study the involvement of B-Raf in said disorders a
B-Raf conditional knockout mice was generated, wherein
exon 12, which is the first exon encoding the kinase domain of
B-Raf; is flanked by loxP sites to be deleted upon Cre medi-
ated recombination (FIG. 1). The generation of this condi-
tional knockout mouse was achieved according to the method
described hereinafter, viz. crossing the transgenic mouse line
B-raf-flox in which exon 12 of the B-Raf gene is flanked by
two loxP sequences (cf. FIG. 1) described and manufactured
by Chen, et al. (J Neurosci Res, 83, 28-38 (2006)) to the
transgenic mouse line CamKII-CRE-159 that expresses Cre
recombinase under the control of the CamKIlo. promoter
described and manufactured by Minichiello, et al. (Neuron,

Sep. 23,2010

24, 401-414 (1999)). Since the deletion inserts a reading
frame shift in the coding region and a premature stop codon,
the resulting protein is truncated and harbours no kinase
domain any more. Upon crossing the Braf-flox mice to mice
expressing Cre recombinase from the CamKIla promoter,
deletion of exon 12 occurred specifically in the forebrain of
double transgenic CamKII-cre/Braf™ /%~ offspring (F1G. 2).
This modification results in a loss of activation of downstream
molecules of the MAPK cascade in the corresponding
regions, as shown in FIG. 3.

[0036] Anxiety related behaviour of CamKII-cre/Braf™
tox mutants and Braf™/* controls was first analyzed with
the Light-Dark-exploration test (n=11-15 mice for each
group). In this task, highly significant genotype specific
effects were found for CamKII-cre/Braf™* mice. As
shown in FIG. 4, mutant mice of both sexes spent significantly
more time in the light compartment of the box than control
animals (ANOVA: p<0.001). However, the number of entries
to the light compartment was not altered, indicating an
increased duration of each visit of the light box. These obser-
vations showed that mutant B-Raf™ "~ /CamKII-cre mice of
both sexes had an increased preference for the aversive light
compartment than controls. This finding is supported by an
increased activity in the light box. Mutant mice traveled a
significantly longer distance in the light box (ANOVA: p<0.
05) and turned more often in this aversive compartment
(ANOVA: p<0.05). Also in a second task for the assessment
of anxiety related behaviour, the elevated plus maze (n=8-16
mice for each group), strong genotype specific effects were
found for B-Raf™"*~/CamKII-cre mice. As shown in FIG.
5, mutant mice of both sexes spent significantly more time in
the open arms of the maze than control animals (ANOVA:
p<0.001). However, the number of entries to the open arms
was not altered, indicating an increased duration of each open
arm visit. Only the number of entries to the closed arms was
decreased in mutants (ANOVA: p<0.01). These observations
showed that mutant B-Raf™**/CamKII-cre mice of both
sexes had an increased preference for the aversive open arms
than their control littermates. This fact is supported by an
enlarged distance mutants traveled in the open arms
(ANOVA: p<0.001). All these results indicate a strongly
reduced anxiety related behaviour in mice lacking B-Raf in
forebrain neurons.

[0037] As shown in FIG. 6, the forced swim test (n=15-16
mice for each group) for the assessment of motivation and
behavioural despair revealed significant genotype effects.
Mutants of both sexes spent less time actively swimming
(ANOVA: p<0.001). For the total time spent floating (passive
behaviour) no genotype effect could be detected. However,
looking at different time points during the test phase, a geno-
type effect was observed for the second half of the test phase.
Mutant mice spent less time floating in the last two minutes of
the test (ANOVA: p<0.01). For the time spent struggling
(active escaping behaviour) throughout the entire test phase,
a genotype effect manifested only in females, since female
mutants spent significantly more time struggling than con-
trols (ANOVA: p<0.001), whereas male mutants struggled
only tendentially longer. The enlarged struggling of mutant
mice was even more prominent in the second half of the test
phase. Whereas control animals gave up in the last two min-
utes, mutants even increased their struggling effort at the
same time (ANOVA: p<0.001). All these results show a
decreased behavioural despair in B-Raf deficient mice, indi-
cating antidepressive behaviour.
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[0038] Taken together, the behavioural analyses surpris-
ingly revealed antidepressive and a strongly reduced anxiety
related behaviour in mice lacking B-Raf'in forebrain neurons.
[0039] The novel findings described herein demonstrate
that inhibition of B-Raf activity or expression leads to a
reduction of anxiety and depression behaviour, and therefore
agents that inhibit B-Raf activity or expression are useful in
reducing the manifestation of pathological anxiety and
depression behaviour. In an attempt to elucidate the potential
mechanistic implications of the MAPK/ERK pathway in the
behavioral changes of B-Raf lacking mice, it is contemplated
that the signal cascade is interrupted and hence, whereas the
applicant does not wish to be bound or limited by any specific
theory, the anxiolytic phenotype is considered to be the con-
sequence of a direct or indirect correlation between the
GABA-A receptor and the MAP/ERK pathway (cf. Example
3). This finding provides a novel cause-and-effect relation-
ship on a molecular level for an anxiety or depression disorder
and is a major step in the direction of developing novel, safe
anxiolytic and anti-depressive drugs without the common
side-effects and therapeutic disadvantages of the presently
used drugs and also provides new therapeutic strategies and
diagnostic possibilities.

[0040] In a preferred embodiment of the above method of
the invention, said composition, contains a viable cell com-
prising said B-Raf protein or said B-Raf gene in an express-
ible form.

[0041] Viable cells are preferred over, e.g. in vitro transla-
tion systems, due to the fact that viable cells more properly
reflect an in vivo situation such as an in vivo situation in
animals or humans. Viable cells are also preferred because the
activity of the compound can easily be measured on three
different levels: at the level of transcription, at the level of
translation as well as at the level of protein activity. In one
embodiment and if measuring is to be carried out at the
transcription level, it is preferred that the B-Raf gene is under
the control of an inducible promoter. It is further preferred
that the viable cell is a brain cell or a cell derived from a brain
cell such as a cell from a brain cell line. Suitable cell lines
include, e.g. CRL-11179, CRL-1074", CRL-2299,
CRL10442 or CCL-131 (ATCC numbers; cell lines available
at www.atcc.org). Viable cells can also be derived from tissue
samples of brain, spinal chord or, in the case of lymphocytes
which are also preferred, from a blood sample or spleen
sample and subsequently be cultured as primary cell culture.
Suitable cell lines for lymphocytes are for example,
HB-10569, HB-10220, CRL-8131 (ATCC numbers; cell
lines are also available at www.atcc.org).

[0042] With all embodiments of the method of the inven-
tion including embodiments that make use of a viable cell, it
is also preferred that the identification process is effected in a
high throughput format. High-throughput assays, indepen-
dently of being biochemical, cellular or other assays, gener-
ally may be performed in wells of microtiter plates, wherein
each plate may contain 96, 384 or 1536 wells. Handling of the
plates, including incubation at temperatures other than ambi-
ent temperature, and bringing into contact of test compounds
with the assay mixture is preferably effected by one or more
computer-controlled robotic systems including pipetting
devices. In case large libraries of test compounds are to be
screened and/or screening is to be effected within short time,
mixtures of, for example 10, 20, 30, 40, 50 or 100 test com-
pounds may be added to each well. In case a well exhibits
biological activity, said mixture of test compounds may be
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de-convoluted to identify the one or more test compounds in
said mixture giving rise to said activity.

[0043] In another preferred embodiment of the method of
the invention, the change of B-Raf kinase activity is the
absence, presence, increase or decrease of said 8-Raf kinase
activity.

[0044] Methods to measure kinase activity are well-known
in the art and have been described hereinabove.

[0045] A change in kinase activity effected by a compound
modulating an anxiety or depression disorder can lead to the
absence or to the presence of kinase activity relative to kinase
activity without the compound. Advantageously, the level of
activity is less than 90%, more preferred less than 80%, 70%,
60% or 50% of the activity in the absence of the compound.
Preferred are compounds lowering the activity down to less
than 25%, more particularly less than 10%, even more par-
ticularly less than 5% and most preferred less than 1% of the
activity in the absence of the compound. In alternative
embodiments said change refers to an increase of at least
10%, 20%, 40%, 60%, 80%, 100%, 200%, 500% or 1000%
relative to kinase activity in the absence of the compound.
[0046] In a further preferred method of the invention, said
modulation of expression results in a higher amount or lower
amount of B-Raf protein compared to the amount of B-Raf
protein in the absence of said compound.

[0047] Methods to measure the expression of proteins are
well known in the art and are described for example in
“Molecular Cloning: A Laboratory Manual” by Sambrook et
al. (Cold Spring Harbour Laboratory Press) or “Current Pro-
tocols in Molecular Biology” (Ausubel et al., Wiley and Sons,
Inc).

[0048] A change in expression of the B-Raf gene according
to the invention can lead to the absence or to the presence of
expression relative to expression without the compound.
Advantageously, the level of expression is less than 90%,
more preferred less than 80%, 70%, 60% or 50% of the
expression level in the absence of the compound. Preferred
are compounds lowering the expression level down to less
than 25%, more particularity less than 10%, even more par-
ticularity less than 5% and most preferred less than 1% ofthe
activity in the absence of the compound. In alternative
embodiments said change refers to an increase of at least
20%, 40%, 60%, 80%, 100%, 200%, 500% or 1000% relative
to expression in the absence of the compound.

[0049] The methods for identifying compounds described
above and below preferably comprise the use of a suitable
control. The methods can thus further comprise as a control
the measurement of anxiety or depression behaviour of a
wild-type mouse in the absence and the presence of a com-
pound to be screened; and/or measuring the anxiety or
depression behaviour of a B-Raf conditional knockout mouse
in the presence and absence of said compound. The level of
anxiety or depression behaviour of the wild-type mouse in the
presence of the compound may then be compared to the level
of anxiety or depression behaviour of the wild-type mouse in
the absence of the compound; and the level of anxiety or
depression behaviour of the B-Raf conditional knockout
mouse in the presence of the compound may be compared to
the B-Raf conditional knockout mouse in the absence of the
compound. If the level of anxiety or depression behaviour of
the wild-type mouse in the presence of the compound is
decreased as compared to the wild-type mouse in the absence
of the compound, and the level of anxiety or depression
behaviour of the B-Raf conditional knockout mouse in the
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presence of the compound is similar to the level exhibited by
the knockout mouse in the absence of the compound, then the
compound—ypotentially—specifically inhibits B-Raf. In the
screening methods of the present invention, the level of anxi-
ety or depression behaviour of the wild-type mice or the
B-Raf conditional knockout mice can be determined using a
variety of methods as described herein or known to those
skilled in the art. Further, suitable in vitro controls may make
use of cells derived from B-Raf conditional knockout mice
expressing no B-Raf or cells lacking or partially lacking
B-Raf.

[0050] In a most preferred embodiment of the method of
the invention, the expression of the B-Raf gene is determined
by measuring any one of B-Raf transcript level, B-Rafprotein
level or B-Raf kinase activity.

[0051] Methods to measure transcript level, protein level or
kinase activity are well-known to the skilled person. Mea-
surement of kinase activity has been described supra. The
transcript levels or protein levels of B-Raf can be measured by
any method known that can provide quantitative information
regarding the levels to be measured. The methods preferably
are highly sensitive and provide reproducible results. In par-
ticular, methods based upon the polymerase chain reaction
such as real-time PCR and related amplification technologies,
such as NASBA and other isothermal amplification technolo-
gies, may be used. Further, microarray technique, immunoas-
say, western blotting are well-known basic methods, which
can be applied. A suitable approach is, for example, real-time
PCR employing the relative quantification approach to deter-
mine B-Raf transcript levels.

[0052] Inanother preferred embodiment, the method of the
invention comprises a further step:

[0053] (c) administering the compound suspected to be
capable of modulating an anxiety or depression disorder
to anon-human animal and preferably non-human mam-
mal and determining whether said compound modulates
a B-Raf-mediated process relative to an untreated non-
human animal, preferably non-human mammal,

wherein the B-Raf-mediated process is selected from the
group consisting of phosphorylation of intracellular or mem-
brane proteins, maintenance of cellular membrane potentials
or maintenance of anxiety behaviour and of depression
behaviour.

[0054] Administration of compounds found to modulate
anxiety or depression can be achieved with a variety of meth-
ods depending on the physical characteristics of the com-
pound. Advantageously, the compound can be administered
orally, but also other methods are encompassed, e.g. orally,
topically, parenterally or by inhalation.

[0055] A non-human mammal can be for example, a rat,
hamster, dog, monkey, rabbit, pig, goat or cow and preferably
amouse.

[0056] In another preferred embodiment of the method of
the invention, the modulation of a B-Raf-mediated process
results in a decrease of Erk1 and/or Erk2 protein activity.

[0057] The ability of the compound to modulate an anxiety
or depression disorder can further be determined by detecting
modulation of B-Rafmediated processes. Such processes can
include, for example, biochemical processes (e.g., protein
phosphorylation), or cellular processes (e.g., membrane
potential) or behavioural processes, (e.g., anxiety or depres-
sion behaviour). The involvement of B-Raf in signaling cas-
cades has been described in detail above and the skilled
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person will be able without further ado to determine suitable
endpoints and methods for direct and indirect analysis of
B-Raf function.

[0058] As Raf kinases phosphorylate and activate Mek
kinases which in turn activate Erks, the latter are preferably
suitable endpoints for studying modulation of a B-Raf-medi-
ated process according to the invention. Any other molecule
normally known to be directly or indirectly affected by B-Raf
activity can be used as possible endpoint for said analysis,
such as for example the Mek1 and Mek?2 kinases. Studying
modulation of suitable endpoints can, for example include
measurement of phosphorylation rate and/or status, of the
amount of protein, of gene expression levels, inter alia. Suit-
able methods include, for example, western-blotting, real-
time PCR, and kinase-activity assays.

[0059] In a further preferred embodiment of the method of
the invention, the compound is an inhibitor of B-Raf kinase
activity or B-Raf gene expression.

[0060] Theavailability of B-Raf conditional knockout cells
and mice facilitates the genetic dissection of B-Raf-mediated
signalling pathways and allows for the identification of B-Raf
specific inhibitors. For example, a compound that inhibits a
function of B-Raf equally in a conditional knockout cell line
and its wild-type parental cell line would be recognised as a
non-B-Raf-specific inhibitor, while a compound that inhibits
a B-Raf function in a wild-type cell line and has no effect in
the conditional knockout cell line, would be recognized as a
B-Raf specific inhibitor.

[0061] The term “inhibitor” designates an organic or anor-
ganic compound lowering or abolishing the activity of a target
molecule, preferably by performing preferably one or more of
the following effects: (i) the transcription of the gene encod-
ing the protein to be inhibited is lowered or abolished, (ii) the
translation or stability of the mRNA encoding the protein to
be inhibited is lowered or abolished, (iii) the protein performs
its biochemical function with lowered efficiency or does not
function at all in the presence of the inhibitor, and (iv) the
protein performs its cellular function with lowered efficiency
or does not perform at all in the presence of the inhibitor.
[0062] Compounds falling in class (i) include compounds
interfering with the transcriptional machinery and/or its inter-
action with the promoter of said gene and/or with expression
control elements remote from the promoter such as enhanc-
ers. Compounds of class (ii) comprise antisense constructs
and constructs for performing RNA interference well known
in the art (see, e.g. Zamore (2001) or Tuschl (2001)), prefer-
ably siRNA and shRNA constructs. Compounds of class (iii)
interfere with molecular function of the protein to be inhib-
ited, in the case of B-Raf with its enzymatic activity, in
particular with the kinase activity. Accordingly, active site
binding compounds, in particular compounds capable of
binding to the active site of said protein kinase, are envisaged.
More preferred are compounds specifically binding to an
active site of B-Raf, for example, antibodies. The term “anti-
bodies” comprises poly- and monoclonal antibodies, also
derivatives or fragments thereof which still retain the binding
specificity. Also encompassed are embodiments such as chi-
meric, single chain and humanized antibodies, as well as
antibody fragments, like, inter alia, Fab fragments. Antibody
fragments or derivatives further comprise F(ab'),, Fv or scFv
fragments. Techniques for the production of antibodies,
derivatives or fragments are well known in the art and
described, e.g. in Harlow and Lane “Antibodies, A Labora-
tory Manual”, Cold Spring Harbor Laboratory Press, 1988
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and Harlow and Lane “Using Antibodies: A Laboratory
Manual” Cold Spring Harbor Laboratory Press, 1999.
[0063] In an additional embodiment small molecules are
envisaged, which can be obtained by screening existing
libraries as described supra, by buying commercially avail-
able products or by manufacturing the small molecules with
methods well-known in the art. Also envisaged are com-
pounds binding to or blocking substrate binding sites of
B-Rat as are compounds binding to or blocking binding sites
of B-Raf for other interaction partners. The latter group of
compounds blocking binding sites of B-Raf may be frag-
ments or modified fragments with improved pharmacological
properties of the naturally occurring binding partners. Further
envisaged are also B-Raf kinase destabilizers. Class (iv)
includes compounds which do not necessarily directly bind to
B-Raf, but still interfere with B-Raf activity, for example by
binding to and/or inhibiting the function or inhibiting expres-
sion of members of a pathway which comprises B-Raf. These
members may be either upstream or downstream of B-Raf
within said pathway.

[0064] As mentioned, the inhibitor canbe a small molecule,
ie. a low molecular weight compound. Low molecular
weight compounds are compounds of natural origin or chemi-
cally synthesized compounds, preferably with a molecular
weight between 100 and 1000, more preferred between 200
and 750, and even more preferred between 300 and 600.
[0065] The efficiency of the inhibitor can be quantified by
comparing the level of activity in the presence of the inhibitor
to that in the absence of the inhibitor. For example, as an
activity measure may be used: the change in amount of
mRNA formed, the change in amount of protein formed, the
change in amount of substrate converted or product formed,
and/or the change in the cellular phenotype or in the pheno-
type of an organism.

[0066] An inhibitor in accordance with the invention is
aimed at alleviating the symptoms of an anxiety or depression
disorder in a patient. Advantageously, the symptoms are com-
pletely abolished, but alternatively also a decrease in the
severity of symptoms, in the quantity of symptoms and in the
duration inter alia is envisaged in accordance with the inven-
tion. Methods to determine alleviation of symptoms are well
known to the person skilled in the art. Alternatively, the
inhibitor serves as a lead compound for developing a drug,
according to conventional methods established in pharmacol-
ogy. Such methods for the optimization of the pharmacologi-
cal properties of compounds identified in screens, generally
referred to as lead compounds, are known in the art and
comprise a method of modifying a compound identified as a
lead compound to achieve: (i) modified site of action, spec-
trum of activity, organ specificity, and/or (ii) improved
potency, and/or (iii) decreased toxicity (improved therapeutic
index), and/or (iv) decreased side effects, and/or (v) modified
onset of therapeutic action, duration of effect, and/or (vi)
modified pharmacokinetic parameters (resorption, distribu-
tion, metabolism and excretion), and/or (vii) modified
physico-chemical parameters (solubility, hygroscopicity,
color, taste, odor, stability, state), and/or (viii) improved gen-
eral specificity, organ/tissue specificity, and/or (ix) optimized
application form and route by (i) esterification of carboxyl
groups, or (ii) esterification ofhydroxyl groups with carboxy-
lic acids, or (iii) esterification of hydroxyl groups to, e.g.
phosphates, pyrophosphates or sulfates or hemi-succinates,
or (iv) formation of pharmaceutically acceptable salts, or (v)
formation of pharmaceutically acceptable complexes, or (vi)
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synthesis of pharmacologically active polymers, or (vii)
introduction of hydrophilic moieties, or (viii) introduction/
exchange of substituents on aromates or side chains, change
of substituent pattern, or (ix) modification by introduction of
isosteric or bioisosteric moieties, or (x) synthesis of homolo-
gous compounds, or (xi) introduction of branched side
chains, or (xii) conversion of alkyl substituents to cyclic ana-
logues, or (xiii) derivatisation of hydroxyl group to ketales,
acetales, or (xiv) N-acetylation to amides, phenylcarbamates,
or (xv) synthesis of Mannich bases, imines, or (xvi) transfor-
mation of ketones or aldehydes to Schiff’s bases, oximes,
acetates, ketales, enolesters, oxazolidines, thiazolidines or
combinations thereof.

[0067] Advantageously, the level of activity is less than
90%, more preferred less than 80%, 70%, 60% or 50% of the
activity in the absence of the inhibitor. Preferred are inhibitors
lowering the level down to less than 25%, more particularity
less than 10%, even more particularity less than 5% and most
preferred less than 1% of the activity in the absence of the
compound.

[0068] In a most preferred embodiment of the method of
the invention, the inhibitor is selected from the group consist-
ing of an antibody, siRNA, shRNA and a small molecule.

[0069] In another preferred embodiment of the method of
the invention, the composition containing a viable cell com-
prising said B-Raf protein or said B-Raf gene in an express-
ible form is mounted on a solid support.

[0070] The term “solid support” as used herein refers to a
flexible or non-flexible support that is suitable for mounting
said composition or parts thereof comprising the B-Raf com-
ponent. Said solid support may be homogenous or inhomo-
geneous. For example, said solid support may consist of
different materials having the same or different properties
with respect to flexibility and immobilization, for instance, or
said solid support may consist of one material exhibiting a
plurality of properties also comprising flexibility and immo-
bilization properties. The solid support according to the
invention provides a surface for the attachment of the com-
positions or parts thereof comprising the B-Raf component or
compounds identified in accordance with the invention. The
surface may be a coating applied to the support or carrier, or
the surface of the support or carrier itself may be used. Sup-
port or carrier materials commonly used in the art and com-
prising glass, plastic, gold and silicon are envisaged for the
purpose of the present invention. Coatings according to the
invention, if present, include poly-L-lysine- and amino-si-
lane-coatings as well as epoxy- and aldehyde-activated sur-
faces.

[0071] The term “mounted” means that the molecular spe-
cies of interest is fixed to a solid support, preferably
covalently linked thereto. This covalent linkage can be
achieved by different means depending on the molecular
nature of the molecular species. Moreover, the molecular
species may be also fixed on the solid support by electrostatic
forces, hydrophobic or hydrophilic interactions or Van-der-
Waals forces. The above described physico-chemical interac-
tions typically occur in interactions between molecules. For
example, biotinylated polypeptides may be fixed on a avidin-
coated solid support due to interactions of the above
described types. Further, proteins such as antibodies, may be
fixed on an antibody coated solid support. Moreover, the
immobilizationis dependent on the chemical properties of the
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solid support. For example, nucleic acid molecules can be
immobilized on a membrane by standard techniques such as
UV-crosslinking or heat.

[0072] In accordance with the foregoing, in a most pre-
ferred embodiment, the solid support is a membrane, a glass-,
polypropylene- or silicon-chip, are beads or a bead array.
[0073] In a most preferred embodiment of the method of
the invention, said cell is part of a tissue.

[0074] In this preferred aspect of the invention the compo-
sition comprising B-Raf protein can be a tissue. The tissue
consists of cells that can naturally express B-Raf or be tran-
siently or stably transfected with a B-Raf expression vector to
express said protein in detectable amounts and function
within the cell. Design, manufacture, transfection, protein
expression and isolation are methods well-known in the art
and described for example in “Molecular Cloning: A Labo-
ratory Manual” by Sambrook et al. (Cold Spring Harbour
Laboratory Press). It is particularly preferred that said tissue
is a non-human brain tissue such as a non-human primate
brain tissue. Further, it is particularly preferred that said tissue
is a non-human spinal chord tissue such as a non-human
primate spinal chord tissue.

[0075] Ina further preferred embodiment of the method of
the invention, said compound can cross the blood-brain bar-
rier.

[0076] Advantageously, the compound identified accord-
ing to the above method of the invention will naturally be able
to cross the blood-brain barrier. Nevertheless, compounds can
also be modified to allow for crossing of said barrier. Methods
to enable drug targeting in the brain are well-known in the art
and include, for example, disruption of the barrier by osmotic
means, use of vasoactive substances (e.g. bradykinin), local-
ized high intensity focused ultrasound (HIFU), endogenous
transport systems like glucose and amino acid carriers, recep-
tor-mediated transcytosis, liposome-mediated passage, brain
injection, intracerebral implantation and convection-en-
hanced distribution.

[0077] In another preferred embodiment of the method of
the invention, the modulation of an anxiety or depression
disorder is a reduction of the severity of symptoms or the
absence of symptoms associated with said anxiety or depres-
sion disorder.

[0078] Advantageously, the compound identified accord-
ing to the method of the invention modulates the anxiety or
depression disorder with the effect of a reduction of the sever-
ity or even complete abolishment. Methods to determine
reduction of symptoms are well known to the person skilled in
the art and guidance is provided throughout the specification.
It is generally envisaged that the reduction which is most
advantageously an abolishment of symptoms is achieved by
using the inhibitor discussed hereinabove or a drug derived
from said inhibitor wherein the inhibitor is used as lead com-
pound.

[0079] Advantageously, the severity of the symptoms is
less than 90%, more preferred less than 80%, 70%, 60% or
50% of the severity in the absence of the compound. Preferred
are compounds reducing the severity down to less than 25%,
more particularity less than 10%, even more particularity less
than 5% and most preferred less than 1% of the severity in the
absence of the compound.

[0080] In a further embodiment, the present invention
relates to a method of treating an anxiety or depression dis-
order in an individual comprising administering to the indi-
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vidual an effective amount of a compound that inhibits B-Raf
kinase activity or inhibits expression of the B-Raf gene.
[0081] As mentioned, the present invention is based on the
finding that B-Raf activity in neurons of the forebrain medi-
ates processes involved in anxiety and depression behaviour.
The rationale for using a B-Raf inhibitor to treat patients with
anxiety or depression disorder lies in the finding that B-Raf
knockout mice revealed antidepressive and a strongly
reduced anxiety related behaviour. Thus, it is expected that
the symptoms of said patients will be alleviated combined
with an increase in quality of life upon treatment with said
B-Raf activity inhibiting compounds. Any compound that is
known or preferably identified by the methods of the present
invention to inhibit B-Raf activity will be suitable as an agent
for treatment or as a lead compound for developing such an
agent. Drug formulation, ways of administration and dosage
regimen are detailed elsewhere in this specification and apply
mutatis mutandis to the method of treatment.

[0082] The term “effective amount” is, e.g., an amount that
inhibits, abolishes or reduces the activity or expression of
B-Raf] and results in a significant, e.g., a statistically signifi-
cant difference, e.g. decrease, in a cellular or behavioural
function that is normally subject to regulation, e.g., a positive
regulation by B-Raf. For example, an effective amount of a
therapeutic compound administered to an individual would
comprise an amount sufficient to alter (inhibit) B-Raf medi-
ated protein phosphorylation and thereby decrease the level
of anxiety or depression behaviour. The amount of compound
required to inhibit B-Raf activity will vary depending on a
variety of factors including the size, age, body weight, general
health, sex, and diet of the individual as well as the time of
administration, and the duration or stage of the particular
condition or disease that is being treated. Effective dose
ranges can be extrapolated from dose-response curves
derived from an in vitro or an in vivo test system.

[0083] In another embodiment, the present invention
relates to the use of a compound that inhibits B-Raf kinase
activity or expression of the B-Raf gene in the manufacture of
a pharmaceutical composition for treating an anxiety or
depression disorder.

[0084] Inanalternative embodiment the invention relates to
a compound that inhibits B-Raf kinase activity and B-Raf
gene expression in treating an anxiety or depression disorder.
Preferably, said compound is an inhibitor of B-Raf activity or
B-Raf gene expression. The compound will usually be for-
mulated into a pharmaceutical composition.

[0085] The pharmaceutical composition may conveniently
be administered by any of the routes conventionally used for
drug administration, for instance, orally, topically, parenter-
ally or by inhalation. For example, injection of the pharma-
ceutical composition and subsequent absorption into the
blood circulation allows for transport to the brain capillaries
where it can cross the blood brain barrier according to a
suitable of the above methods, for example liposome-medi-
ated passage. The compound may be administered in conven-
tional dosage forms prepared by combining the drugs with
standard pharmaceutical carriers and/or additional sub-
stances aimed at facilitating crossing the blood brain barrier
according to conventional procedures. These procedures may
involve mixing, granulating and compressing or dissolving
the ingredients as appropriate to the desired preparation. It
will be appreciated that the form and character of the phar-
maceutically acceptable carrier or diluent is dictated by the
amount of active ingredient with which it is to be combined,
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the route of administration and other well-known variables.
The carrier(s) must be “acceptable” in the sense of being
compatible with the other ingredients of the formulation and
not deleterious to the recipient thereof. The pharmaceutical
carrier employed may be, for example, either a solid or liquid.
Exemplary of solid carriers are lactose, terra alba, sucrose,
talc, gelatin, agar, pectin, acacia, magnesium stearate, stearic
acid and the like. Similarly, the carrier of diluent may include
time delay material well known to the art, such as glyceryl
mono stearate or glycerol distearate alone or with a wax.
[0086] The dosage regimen will be determined by the
attending physician and other clinical factors; preferably in
accordance with any one of the above described methods. As
is well known in the medical arts, dosages for any one patient
depends upon many factors, including the patient’s size, body
surface area, age, the particular compound to be adminis-
tered, sex, time and route of administration, general health,
and other drugs being administered concurrently. Progress
can be monitored by periodic assessment.

[0087] Ina further preferred embodiment of the method or
the use of the invention, the compound is selected from the
group consisting of Nexavar/BAY 43-9006/Sorafenib,
CHIR-265, X-6-(3 acetamidophenyl) pyrazines, 3,5, Di-sub-
stituted pyridines, SB-590885 (33), AAL881, LBT613,
Omega-carboxypyridyl, Compound 2, ZM 336372,
L-779450, PLX4032, 17-allylamino-17-demethoxygeldana-
mycin, 17-DMAG, ISIS 5132, LErafAON-ETU, SAHA and
NVP-LAQS24.

[0088] Presently, efforts are made to develop modulators,
preferably inhibitors of Rafkinases, especially B-Raf kinase
inhibitors due to their recently appreciated Influence in tum-
origenesis. The modulators or inhibitors have partially
entered clinical trials in different phases. For example, CHIR-
265 is in clinical phase I and Nexavar/BAY 43-9006/Sor-
afenib has even been approved and is currently used in the US,
Mexico, Switzerland and Germany since 2005 and 2006,
respectively. The compounds encompass small molecule
inhibitors, such as for example, Nexavar/BAY 43-9006/Sor-
afenib, CHIR-265, antisense molecules, such as for example,
ISIS 5132, LErafAON-ETU, Rafkinase destabilizers, such as
for example, 17-DMAG, SAHA. Further information regard-
ing Nexavar/BAY 43-9006/Sorafenib (Bayer/Onyx) can be
found in Wright et al., Clinical trials referral resource.
Oncology (Huntingt) 2005; 19:499-502. Information on
CHIR-265 (Chiron) can be found in Tsai et al., Development
of a novel inhibitor of oncogenic B-Raf. In the 97" AACR
annual meeting, Washington D.C., 2006. Abstract No 2412.
Information on X-6-(3 acetamidophenyl) pyrazines (Center
for Cancer Therapeutics, Sutton, UK) can be found in
Niculescu-Duvaz et al., Novel inhibitors of B-Raf based on a
disubstituted pyrazine scaffold. Generation of a nanomolar
lead. J Med Chem 2006; 49:407-16.

[0089] Information on 3,5, Di-substituted pyridines (Cen-
ter for Cancer Therapeutics, Sutton, UK) can be found in
Newbatt et al., Identification of inhibitors of the kinase activ-
ity of oncogenic VOOOBRAF in an enzyme cascade high-
throughput screen. J Biomol Screen 2006; 11:145-54. Infor-
mation on SB-590885 (33) (GlaxoSmithKline) can be found
in Takle et al., The identification of potent and selective imi-
dazole-based inhibitors of B-Raf kinase. Bioorg Med Chem
Lett2006; 16:378-81. Information on AAL881 (Novartis) can
be found in Ouyang et al., Inkibitors of Raf kinase block
growth of thyroid cancer cells with RET/PTC or BRAF muta-
tions in vitro and in vivo. Clin Cancer Res 2006; 12:1785-93.
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Information on LBT613 (Novartis) can be found in Khire et
al., Omega-carboxypyridyl substituted ureas as Raf kinase
Inhibitors: SAR of the amide substituent. Bioorg Med Chem
Lett 2004; 14:783-6. Information on Omega-carboxypyridyl
(Bayer) can be found in Lackey et al., The discovery of potent
cRaf1 kinase inhibitors. Bioorg Med Chem Lett 2000;
10:223-6. Information on Compound 2 (GlaxoSmithKline)
can be found in Hall-Jackson et al., Paradoxical activation of
Raf by a novel Raf inhibitor. Chem Biol 1999; 6:559-68.
Information on ZM 336372 (AstraZeneca) can be found in
Heimbrook et al., Identification of potent, selective kinase
inhibitors of Raf. Am Assoc Cancer Res 1998; 39:558.[ Ab-
stract No 3739]. Information on [-779450 (Merck) can be
found in Hall-Jackson et al., Paradoxical activation of Raf by
anovel Raf inhibitor. Chem Biol 1999; 6:559-68. Information
on PLX4032 (Plexxikon) can be found in Venetsanakos et al.,
CHIR-265, a novel inhibitor that targets B-Raf an VEGFR,
shows efficacy in a broad range of preclinical models. In the
97" AACR annual meeting, Washington D.C., 2006. Abstract
No 4854. Information on 17-allylamino-17-demethox-
ygeldanamycin can be found in Budillon et al., Multiple-
target drugs: inhibitors of heat shock protein 90 and of his-
tone deacetylase. Curr Drug Targets 2005; 6:337-51.
Information on 17-DMAG can be found in Hollingshead et
al., In vivo antitumor efficacy of 17-DMAG, a water-soluble
geldanamycin derivative. Cancer Chemother Pharmacol
2005; 56:115-25. Information on ISIS 5132 can be found in
Monia et al., Antitumor activity of a phosphorothioate anti-
sense oligodeoxynucleotide targeted against C-Raf kinase.
Nat Med 1996; 2:668-75. Information on LErafAON-ETU
can be found in Gokhale et al., Pharmacokinetics, toxicity,
and efficacy of ends-modified raf antisense oligodeoxyribo-
nucleotide encapsulated in a novel cationic liposome. Clin
Cancer Res 2002; 8:3611-21. Information on SAHA can be
found in Mitsiades et al., Transcriptional signature of histone
deacetylase inhibition in multiple myeloma: biological and
clinical implications. Proc Natl Acad Sci USA 2004, 101:540-
5. Information on NVP-LLAQ824 can be found in Fuino etal.,
Histone deacetylase inhibitor LAQ824 down-regulates Her-2
and sensitizes human breast cancer cells fo trastuzumab,
taxotere, gemcitabine, and epothilone B. Mol Cancer Ther
2003; 2:971-84. Furthermore, additional modulators pres-
ently available but not here specified are also envisaged.
[0090] In a further embodiment, the present invention
relates to a method of diagnosing a B-Raf-associated anxiety
or depression disorder comprising the steps of:
[0091] (a) determining the level of B-Rafkinase activity
or B-Raf gene expression in a sample obtained from a
patient; and
[0092] (b) comparing the level of B-Raf kinase activity

or B-Raf gene expression obtained in (a) with said levels

in a control sample obtained from an individual not

affected by a B-Raf-associated anxiety or depression

disorder,
wherein a change in the level of activity of the B-Raf kinase
or of the expression of the B-Raf gene relative to the control
sample is indicative of a B-Raf-associated anxiety or depres-
sion disorder.
[0093] A sample may be any cell or tissue which allows for
studying B-Raf kinase activity levels. The samples and con-
trol samples are preferably to be obtained from the same
compartment of the body and processed identically to
exclude inter assay variability and guarantee meaningful
results. A sample may be tissues or fluids containing cells,
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like for example blood, saliva, urine, lymph, neuronal tissue,
serum, cerebrospinal fluid and skin.

[0094] As is evident to the person skilled in the art, the
molecular knowledge deduced from the present invention can
now be used to exactly and reliably diagnose the molecular
cause of an anxiety or depression disorder in a patient as far as
it is B-Raf related. Advantageously, an anxiety or depression
disorder can even be predicted and preventive or therapeutic
measures can be applied accordingly. Preventive and thera-
peutic measures are preferably based on the use of a com-
pound known to inhibit B-Raf or a compound identified
according to the methods of the invention. Moreover in accor-
dance with the foregoing, in cases where a given drug takes an
unusual effect, a suitable individual therapy can be designed
based on the knowledge of the individual molecular levels of
B-Rafactivity of a subject with respect to therapeutics that are
developed on the basis of compounds identified according to
the methods of the invention.

[0095] In accordance with the foregoing, the sample is in a
preferred embodiment of the method selected from the group
comprising brain tissue, spinal chord tissue or lymphocytes.

[0096] In apreferred embodiment, the method comprises a
further step:

[0097] (c) administering an effective amount of a com-
pound that has been identified according to the method
of the invention to a patient having a B-Raf-associated
anxiety or depression disorder.

[0098] Due to the present invention it is now possible to
identify and develop new drugs for anxiety or depression
disorders and furthermore diagnose the latter in patients. The
combination of these new insights further allows for a selec-
tive therapy to be chosen by the medical practitioner to treat
patients with an anxiety or depression disorder. If a patient is
diagnosed as having a B-Raf-associated anxiety or depres-
sion disorder, a suitable therapy can be applied according to
the individual make up of the patient’s B-Raf activity levels
detected. This provides a therapy that displays reduced side-
effects, a specific cause-related mode of action and a better
long-term tolerance as compared to the presently used drugs
for treating anxiety or depression disorders.

[0099] In another embodiment, the invention relates to a
genetically engineered mouse transgenic for (a) a Cre recom-
binase gene operatively linked to a CamKIle. promoter and
(b) aloxP site flanking each exon boundary of exon 12 of the
B-Raf gene obtainable by crossing transgenic line CamKII-
CRE-159 with transgenic line B-raf-flox.

[0100] The present invention provides a conditional knock-
out mouse established using the loxP/Cre recombinase sys-
tem. The loxP/Cre recombinase system is well-known in the
art and is further described and referenced in the example
section of the specification. As used herein, conditional
knockout refers to a genetically modified organism that has a
genome, in which a particular gene has been disrupted or
deleted such that expression of the gene is eliminated or
occurs at a reduced level in a specific cell type or tissue
(Kwan, Genesis, 32, 49-62 (2002)) (Rajewsky, et al., J Clin
Invest, 98, 600-603 (1996)). The disruption or deletion of the
particular gene, in this case the B-Raf gene, is based on the
interaction of the following elements: loxP-sites in the B-Raf
gene and Cre-Recombinase under the control of a tissue spe-
cific promoter. The transgenic, conditional knockout mouse
of the invention lacks a functional B-Raf gene product or
exhibits a reduced level of the B-Raf gene product in neurons
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of the forebrain. The mutant mouse is referred to hereinafter
as a “conditional B-Raf knockout mouse” or “Braf/%x/
CamKII-cre mouse”.

[0101] Thepresent invention also encompasses methods of
producing a transgenic mouse that lacks a functional B-Raf
gene in a conditional manner. Briefly, the standard method-
ology for producing a conditional knockout mouse is well
known in the art (Kwan, Genesis, 32, 49-62 (2002)) (Rajew-
sky, et al., ] Clin Invest, 98, 600-603 (1996)) and requires the
crossing of an allele of the target gene, that has been modified
by the insertion of two Cre recombinase recognition (loxP)
sequences within intron regions (“floxed”), to a second
mouse strain that expresses Cre recombinase in a specific cell
type or tissue. By the action of Cre the loxP flanked gene
segment is excised and deleted from the genome leading to
the inactivation of the B-Raf gene.

[0102] Thepresenttransgenic mouse has been generated by
crossing the transgenic mouse line B-raf-flox in which exon
12 of the B-Raf gene is flanked by two loxP sequences (cf.
FIG. 1) described and manufactured by Chen, et al. (J Neu-
rosci Res, 83, 28-38 (2006)) to the transgenic mouse line
CamKII-CRE-159 that expresses Cre recombinase under the
control of the CamKIlo promoter described and manufac-
tured by Minichiello, etal. (Neuron, 24,401-414 (1999)). The
thus obtained transgenic mouse of the invention displays a
superior deletion profile of B-Rat compared to other B-Raf
conditional knockout mice (cf. Chen, et al., ] Neurosci Res,
83, 28-38 (2006)). The use of the CamKII-CRE-159 mouse
line led already at an age of about 8 weeks to about 50%
recombination in hippocampus, cortex and olfactory bulb,
which consist only of about 50% of CamKII expressing neu-
rons, thus resembling a maximum of recombination effi-
ciency.

[0103] Asaresult of the conditional disruption of the B-Raf
gene, the B-Raf conditional knockout mouse of the present
invention manifests a particular phenotype. The term pheno-
type refers to the resulting biochemical, physiological or
behavioural consequences attributed to a particular genotype.
In the situation where a conditional knockout mouse has been
created, the phenotype observed is a result of the loss of the
gene that has been knocked out. In one embodiment, the
B-Raf conditional mutant mouse exhibits reduced anxiety
and depression behaviour when compared to a wild type
mouse in specific tests for the measurement of anxiety or
depression behaviours. Such transgenic animals are well
suited for, e.g., pharmacological studies of drugs.

[0104] The B-Rafknockout mice described herein can also
be bred (e.g., inbred, outbred, or crossbred) with appropriate
mates to produce colonies of animals, whose genomes com-
prise at least one non-functional allele of the endogenous
gene that naturally encodes and expresses functional B-Raf.
Examples of such breeding strategies include, but are not
limited to: crossing of heterozygous conditional knockout
animals to produce homozygous conditional animals; out-
breeding of founder animals (e.g., heterozygous or homozy-
gous conditional knockouts) with a mouse that provides an
animal model of an anxiety or depression disorder; and cross-
breeding a founder animal with an independent transgenic
animal that has been genetically engineered to overexpress a
gene associated with increased susceptibility to anxiety- and/
or depression-related behavior.

[0105] A method of identifying another gene contributing
to the pathophysiology of an anxiety or depression disorder



US 2010/0242127 Al

apart from B-Raf represents a further embodiment of the
invention, said method comprising the steps of:

[0106] (a) crossing the genetically engineered mouse of
the invention with mice known to harbour mutations in
other signaling pathways;

[0107] (b)determining the contribution of said signaling
pathways in the regulation of anxiety and depression
behaviour.

[0108] In accordance with this embodiment of the inven-
tion, the knowledge provided by the present invention can
also be used to further elucidate the contribution of B-Raf or
the contribution of other signaling pathways to the etiology
and pathophysiology of anxiety or depression disorders. The
transgenic mouse of the invention can be crossed to other
transgenic mice and their anxiety and depression behaviour
canbe examined, for example by the methods provided in this
specification. The other transgenic mouse can harbour pref-
erably one, but also more mutations that either lead to an
increase or decrease, presence or absence of a gene product as
compared to the unmanipulated mouse. A change in anxiety
or depression related behaviour of said mouse as compared to
the B-Raf mouse is indicative for the involvement of the gene
product of the mutated gene which has been introduced in
addition to the mutant B-Raf gene in anxiety or depression
disorders. This change can be an increase, decrease, absence
or presence of anxiety or depression behaviour. The compari-
son of said change and the extent of that change can be used
to assess the involvement of other genes in the etiology and
pathophysiology of anxiety and depression disorders and
hence be basis for the classification into “negative” or “posi-
tive” modulator. This method can provide further insights and
reveal new drug targets for a therapeutical approach to anxi-
ety or depression disorders. The person skilled in the art is
well-aware of mice carrying mutation(s) in relevant genes and
is in the position to manufacture mice by crossing of the
B-Raf™"*~/CamKII-cre mouse line and the mouse line car-
rying a mutation. Further, methods to test anxiety behaviour
or depression behaviour and assess changes in the latter are
well-known and are further provided in this specification.
[0109] In another preferred embodiment of the method or
the use of the invention, the anxiety or depression disorder is
selected from the group consisting of generalized anxiety
disorder, social phobia, simple phobia, panic disorder, post-
traumatic stress disorder (PTSD), obsessive-compulsive dis-
order (OCD), major depression disorder, dysthymic disorder,
bipolar I disorder, bipolar II disorder, cyclothymic disorder,
and depressive disorder not otherwise specified.

[0110] As the present invention is based upon a novel and
fundamental finding it can easily be envisioned that the
majority of presently known anxiety and depression disorders
can be treated by compounds modulating B-Raf activity,
expressionand B-Raf mediated processes. Furthermore, most
anxiety and depression disorders are currently treatable with
the same class of drugs which suggests a close relationship
and common molecular mechanism of said anxiety and
depression disorders. In general, anxiety disorders are char-
acterized by a specific or general increase of anxiety behav-
iour and depressive disorders are characterized by a specific
or general increase of depressive behaviour.

[0111] Various modifications and variations of the
described methods and systems of the invention will be appar-
ent to those skilled in the art without departing from the scope
and spirit of the invention. Although the invention has been
described in connection with specific embodiments, it should
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be understood that the invention as claimed should not be
unduly limited to such specific embodiments. Indeed, various
modifications of the described modes for carrying out the
invention which are obvious to those skilled in molecular
biology or related fields are intended to be within the scope of
the following claims.

[0112] The figures show:

[0113] FIG. 1. Experimental Scheme to Generate B-Raf
Conditional Knockout Mice by Crossing Braf-Flox with
CamKII-Cre Mice.

[0114] Scheme of the floxed B-Raf allele before (A) and
after Cre recombination (B). Exon 12 is flanked by loxP sites
(lox) and excised by Cre recombinase (Cre), resulting in a
null mutation. The protein structure (C) shows Exon 12 (red)
at the start of the kinase domain. D: PCR-genotyping with the
primers Braf 9, Braf 11, and Braf 17 was used to deter-
mine wild-type (wt, 357 bp), floxed (flox, 413 bp), and
deleted (del, 282 bp) alleles. Ras-BD: Ras-binding domain;
Cys: cystein-rich domain; CR1-3: conserved regions of RAF
proteins; N: amino terminus; C: carboxyl terminus; @: nega-
tive control.

[0115] FIG. 2. Demonstration of the Forebrain-Specific
B-Raf Knockout.

[0116] A: PCR detection of floxed (flox) and excised (del)
Exon 12 from Braf-flox mice. No recombination occurred in
B-Raf?* (flox/flox) mice, whereas the deleted allele is
visible mainly in forebrain regions of B-Raf"**/***/CamKII-
cre (A/A)mice. B: Western blot against B-Raf protein on brain
regions of mutant B-Raf”*"*/CamKII-cre mice (A/A) and
control B-Raf™* mice (flox/flox). An antibody against
B-ACTIN was used as loading control. OB: olfactory bulb;
HC: hippocampus; St: striatum; fCx: Cortex, frontal part;
pCx: Cortex, posterior part; Th: thalamus; MB: midbrain; Ch:
cerebellum; BS: brainstem; &J: negative control.

[0117] FIG. 3. Demonstration of the Loss of Downstream
MAPK Signalling in B-Raf Conditional Knockout Mice.
[0118] A: Western blotting of protein from hippocampus of
B-Raf™* control mice (flox/flox) and B-Raf?#~/
CamKII-cre mutant mice (A/A) shows the loss of B-Raf pro-
tein in mutants. Reduction of Erk1/2 phosphorylation
(pERK1/2) is shown in the basal as well as in the activated
state of mutant mice. An antibody against total Erk1/2 detects
an equal amount of protein in both genotypes and activation
levels. B: Immunochistochemistry for phosphorylated Erk1/2
shows protein expression in the hypothalamus of control
(flox/flox) and mutant (A/A) mice following foot shock (acti-
vated) or control treatment (basal). Scale bars in B: 2.5 mm.
[0119] FIG. 4. Reduced Anxiety Behaviour of B-Raf Con-
ditional Knockout Mice in the Light-Dark Exploration Test.
[0120] Total duration (A), number of entries (B), distance
traveled (C), and number of turns in the light compartment
(D) are shown for mutant B-Raf™**/CamKII-cre mice
(flox/flox) and control animals (A/A). Males and females are
shown in a pooled representation, since no sex specific effect
was observed. *: p<0.05, ¥**: p<0.001.

[0121] FIG. 5. Reduced Anxiety Behaviour of B-Raf Con-
ditional Knockout Mice in the Elevated Plus Maze Test.
[0122] Total duration (A) and number of entries in the open
arms of the maze (B), number of entries in the closed arms
(C), and total distance traveled in the open arms (D) are shown
for mutant B-Raf™**/CamKII-cre mice (flox/flox) and
control animals (A/A). Males and females are shown in a
pooled representation, since no sex specific effect was
observed. **: p<0.01, ***: p<0.001.
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[0123] FIG. 6. Antidepressant Behaviour of B-Raf Condi-
tional Knockout Mice in the Forced Swim Test.

[0124] Time spent swimming (A/D), floating (B/E), and
struggling (C/F) during the 6 min test phase are shown for
mutant B-Raf™*#**/CamK1I-cre mice (flox/flox, black) and
control animals (A/A, white/green). Total times for the three
recorded behaviour types are depicted in A-C, and activities
in 1 min intervals over the whole test phase are given in D-F.
Males and females are shown in a pooled representation in A,
D, E, and F, since no sex specific effect was observed. InB and
C, data for both sexes are shown separately (males in blue and
females in red). n.s.: not significant; *: p<0.05, **: p<0.01,

*#k: p<0.001.
[0125] FIG. 7. Oligonucleotides for In Vitro Kinase Assay
[0126] Depicted are two 75 aa long oligopeptides, one with

the correct sequence of amino acids 351-399 of the a2 subunit
of the GABA, receptor and another one with the same
sequence but with a mutated phosphorylation site (T393V).
[0127] FIG. 8. In Vitro Kinase Assay—Measurement of
Phosphorylation

[0128] InFIG. 8A, the incorporation of 2P as a readout of
phosphorylation is measured. The construct with the wildtype
sequence shows a much higher incorporation of **P than the
second construct with the mutated T393. This demonstrates
that the Erk2 kinase has indeed a higher bias for phosphory-
lating this site in vitro. The background phosphorylation of
the mutated construct can be explained by unspecific phos-
phorylation at all serine/threonine residues due to the excess
of Erk2 in the reaction. Comparing the amounts of incorpo-
rated **P at T393 and at the other Ser/Thr leads to the con-
clusion that 63% of total phosphorylation occurs at the puta-
tive Erk2 site, whereas the other nine Ser/Thr residues are
phosphorylated at an average of 4% each (FIG. 8B).

[0129] The examples illustrate the invention:

EXAMPLE 1

B-Raf Conditional Mutant Mouse Design, Breeding
and Genotyping, Immunoblotting and Immunohis-
tochemistry

[0130] To generate B-Raf conditional mutant mice, in
which the B-Raf gene is specifically inactivated in neurons of
the forebrain, the Braf-flox mouse strain in which exon 12 of
the B-Raf gene is flanked by two loxP sequences (FIG. 1)
(Chen, et al., J Neurosci Res, 83, 28-38 (2006)), was crossed
to a CamKII-cre transgenic mouse strain (Minichiello, et al.,
Neuron, 24, 401-414 (1999)) that expresses Cre recombinase
under the control of the CamKIIa promoter. This experimen-
tal strategy restricts the inactivation of the B-Raf gene to
neurons of the forebrain (cortex, hippocampus, amygdala,
striatum, offactory bulb) (FIG. 2) and to postnatal develop-
ment and thereby circumvents the embryonic lethality asso-
ciated with the complete germline inactivation of the B-Raf
gene. Since B-Raf is only expressed in neurons the B-Raf
protein e.g. in the hippocampus is undetectable in B-Raf
conditional knockout mice and the reduced level of activated
Erkl and Erk2 kinases demonstrates the loss of downstream
MAPK signalling (FIG. 3). The behaviour of adult B-Raf
conditional mutants (B-Raf™"**/CamKII-cre) was com-
pared side by side to age matched littermate control mice of
the B-Raf™*#** genotype that contain two copies of the loxP
modified, functional B-Raf gene. The level of anxiety behav-
iour of mutant and control mice was compared in the light/
dark exploration test (FIG. 4) and the elevated plus maze test
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(FIG. 5), while the level of depression behaviour was assessed
in the forced swim test (FIG. 6).

[0131] A. Mouse Genotyping and Breeding

[0132] In the mouse line Braf-flox, exon 12 of the B-Raf
gene, which is the first exon encoding the kinase domain of
the B-Raf protein, is flanked by loxP sites (FIG. 1A). For this
modification, a targeting vector, containing a 1.2 kb fragment
flanking exon 12, the loxP sites, and a neomycin selection
marker, was inserted into one B-Raf allele by homologous
recombination in ES cells. The neomycin selection marker
was deleted in a later stage of ES cell culture. After the
modification, the allele encodes the active B-Raf protein, but
can be inactivated by Cre recombinase mediated deletion of
the sequence between the two loxP sites (Chen, et al., J
Neurosci Res, 83, 28-38 (2006)). The deletion of the floxed
exon by Cre recombination results in a shift in the open
reading frame and therefore in a null mutation of the B-Raf
gene (FIGS. 1B and C).

[0133] For genotyping of the wild-type, floxed, and deleted
B-Rafalleles, a triplex PCR to distinguish the wild-type allele
from the floxed and deleted alleles was performed with the
following primers: Braf 9 (SEQ ID NO:5), Braf 11 (SEQ
ID NO:6), and Braf__17 (SEQ ID NO:7) wild-type. In the
wild-type allele, primer Braf 9 and Braf 11 amplifieda357
by fragment in intron 11. Due to one of the inserted loxP sites
in the floxed allele, the fragment enlarged to 413 by in this
case. After Cre mediated deletion of exon 12, the binding site
of primer Braf 11 was lost, but primer Braf 9 and Braf 17
amplified a 282 by fragment (FIG. 6D). Upon crossing the
Braf-flox mice to mice expressing Cre recombinase from the
Ca**/calmodulin-dependent protein kinase II a (CamKIlc)
promoter (Minichiello, et al., Neuron, 24, 401-414 (1999)),
deletion of exon 12 occurred specifically in the forebrain of
double transgenic offspring, as shown in FIG. 2. For geno-
typing of the CamKlI-cre transgene a PCR was performed
with the primers pCrel (SEQ ID NO:8) and pCre2 (SEQ 1D
NO:9); the presence of the Cre transgene is indicated by a 447
by amplification product.

[0134] Braf-flox mice were received on a FVB background
and were backcrossed for three generations to C57B/6].
Generally, they were group housed in open cages. Mice for
the behavioural analyses were housed in individually venti-
lated cages from the age of 8-10 weeks on.

[0135] B. Immunoblotting and Immunohistochemistry

[0136] Total protein was extracted from brain tissue. Tissue
was homogenized in RIPA buffer (50 mM Tris-HCI pH 7 .4,
1% NP-40, 0.25% sodiumdesoxycholat, 150 mM NaCl, 1
mM EDTA, protease inhibitor), sonificated and centrifuged.
50 ug protein of each sample were run on a 10% Tris-HCI gel
(Biorad) and blotted on a PVDF membrane (Pall). After
blocking with 4% skim milk (5% BSA for phosphoproteins)
the membrane was incubated with the first antibody (3 hours
or overnight), washed with TBST, incubated with the second
horseradish-peroxidase-conjugated antibody (1 hour) and
washed with TBST. The detection reaction was initiated with
ECL detection reagents (Amersham) and the membrane was
exposed to Hyperfilm (Amersham). The antibodies used for
Western blotting were anti-b-Actin (AC-15, #ab6276,
Abcam, 1:100,000), anti-B-Raf (sc-166, Santa Cruz Biotech-
nology, 1:600), anti-pERK1/2 (#9101, Cell Signaling Tech-
nology, 1:1,000), anti-Erk1/2 (#9102, Cell Signaling Tech-
nology, 1:1,000), anti-mouse (Dianova, 1:1,000), and anti-
rabbit (Dianova, 1:5,000).
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[0137] Activation of MAPK signalling was achieved by
application of a mild foot shock. Mice were placed in startle
boxes (Med Associates Inc., Startle Stimulus Package PHM-
255A, ANL-925C Amplifier) and after a 5 min accommoda-
tioninterval, ten foot shocks (0.5 sec, 0.4 mA) were applied to
the animals, interrupted by variable inter-trial intervals of
180-330 sec. Control mice were subjected to the same context
and procedure, but without receiving the foot shocks. Ani-
mals were put back in their home cages and they were killed
60 min after the end of the program.

[0138] For histology, mice were rapidly anesthetized with
CO, and perfused intracardially for 5 min with ice-cold 4%
paraformaldehyde (PFA) in 0.1 M Na,HPO,/NaH,PO,
buffer, pH 7.5 (PBS). Brains were dissected, post-fixed in 4%
PFA/PBS for 24 hr at 4° C., and incubated in 25% sucrose/
PBS for 24 hr at 4° C. for cryoprotection. Sections (30 um)
were cut on a cryostat (Leica) and stored in a solution con-
taining 30% ethylene glycol and 30% glycerol in PBS at -20°
C. until processing. For immunohistochemistry, free-floating
sections were rinsed overnight in Tris-buffered saline (TBS;
0.05 M Tris and 0.15 M NaCl, pH 7.5). Endogenous peroxi-
dase was quenched by incubation of the sections for 5 min in
TBS containing 3% H,O, and 10% methanol. Sections were
then rinsed three rimes for 10 min each in TBS. Cell mem-
branes were permeabilized by incubation for 15 min in 0.5%
Triton X-100 in TBS. After three washes for 5 min each in
TBS, sections were incubated overnight with the first anti-
body in TBS at 4° C. After three rinses in TBS sections were
incubated for 2 hr at room temperature with the secondary
biotinylated antibody in TBS. After three washes for 5 min
each in TBS, the sections were incubated for 60 min in avidin-
biotin-peroxidase complex (ABC) solution (Vector Labora-
tories, 1:300). The sections were then washed once in TBS
and twice in TB (0.05 M Tris, pH 7.5) for 10 min each, placed
in a solution of TB containing 0.1% 3,3'-diaminobenzidine
(DAB; 50 mg/100 ml), and developed for 30 min after addi-
tion 0f0.02% H,0,. The reaction was stopped by washing the
sections three times in TB. The tissue sections were mounted
onto poly-L-lysine-coated slides, air-dried and dehydrated
through alcohol to xylene for light microscopic examination.
The antibodies used for immunohistochemistry are anti-
pERK1/2 (#9101, Cell Signaling Technology, 1:400) and
goat anti-rabbit (Dianova, 1:200).

EXAMPLE 2
Behavioural Analyses and Data Processing

[0139] For behavioural analyses, groups of 10-15 male and
female animals at the age of 3-6 months with a maximal age
difference of two weeks within the groups were used. For the
Light-Dark exploration test, the test box was made of PVC
and divided into two compartments, connected by a small
tunnel (4x6x9 cm high). The 1it compartment (29x19x24 cm
high) was made of white PVC and was illuminated by cold
light with an intensity in the centre of 650 lux. The dark
compartment (14x19x24 ¢cm high) was made of black PVC
and not directly illuminated (approx. 20 lux in the centre).
The mouse was placed in the centre of the dark compartment
and allowed to freely explore the apparatus for 5 min. Behav-
iours were observed by a trained observer sitting next to the
box using a hand-held computer. Data were analyzed with
respect to (1) the number of entries, latency to first entry, and
time spent in both compartments and the tunnel; and (2) the
number of rearings in both compartments and the tunnel. An
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entry into a compartment was defined as placement of all four
paws into the compartment. Additionally, a camera was
mounted above the center of the test arena to videotape the
trial, and the animal’s locomotor path in the lit compartment
was analyzed with a video-tracking system. The box was
cleaned before each trial with a disinfectant.

[0140] The test arena for the elevated plus maze test was
made of light grey PVC and consisted of two open arms
(30x5x0.3 cm) and two closed arms of the same size with 15
cm high walls. The open arms and accordingly the closed
arms were facing each other connected via a central square
(5%5 cm). The apparatus was elevated 75 cm above the floor
by a pole fixed underneath the central square. The illumina-
tion level was set at approx. 100 lux in the centre of the maze.
For testing, each mouse was placed at the end of a closed arm
(distal to the centre) facing the wall and was allowed to
explore the maze for 5 min. A camera was mounted above the
centre of the maze to video-monitor each trial by a trained
observer in an adjacent room. The number of entries into each
type of arm (placement of all four paws into an arm defining
an entry), latency to enter the open arms as well as the time
spent in the open and closed arms were recorded by the
observer with a hand-held computer. After each trial, the test
arena was cleaned carefully with a disinfectant.

[0141] The forced swimming procedure was adapted from
Ebner (Ebneretal., Eur J Neurosci, 15, 384-388 (2002)). The
forced swimming apparatus consisted of a cylindrical 10 L
glass tank (24.5 cm in diameter) filled with water (25+1° C.)
to adepth of 20 cm. A trained observer recorded the animal’s
behaviour in moderate lighting conditions (30 lux) for 6 min
with a hand-held computer according to one of the following
behaviours: (1) struggling, defined as movements during
which the forelimbs broke the water’s surface; (2) swimming,
defined as movement of the animal induced by movements of
the fore and hind limbs without breaking the water surface;
and (3) floating, defined as the behaviour during which the
animal used limb movement just to keep its equilibrium with-
out any movement of the trunk. After each trial, first the
mouse was dried with a tissue and put in a new cage, second
the water was renewed before continuing with testing.
[0142] Motor coordination and balance was assessed using
arotating rod apparatus. The rod diameter was approx. 4.5 cm
made of hard plastic material covered by soft black rubber
foam with lane widths of 5 cm. The test phase consisted of
three trials separated by 15 min intertrial intervals (ITI). Per
each trial, three mice were placed on the rod leaving an empty
lane between two mice. The rod was initially rotating at
constant speed (4 rpm) to allow positioning of all mice in their
respective lanes. Once all mice were positioned, the trial was
started and the rod accelerated from 4 rpm to 40 rpm in 300
sec. Thelatency and the speed at which each mouse fell off the
rod was measured. Passive rotations were counted as a fall off
and the mouse was removed from the rod carefully. After each
trail the apparatus was desinfected and dried.

[0143] Data were statistically analysed using SPSS sofi-
ware (SPSS Science Software GmbH, Erkrath, Germany).
The chosen level of significance was p<0.05.

EXAMPLE 3

Phosphorylation of the GABA , Receptor Subunit o2
Through the MAPK Pathway

[0144] The MAPK/ERK pathway mainly consists of the
three Ser/Thr kinases B-Raf, Mek and Erk which transduce
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extracellular signals from membrane receptors to nuclear
effectors by phosphorylating and thereby activating one after
another. By knocking out B-Raf the signal cascade is inter-
rupted, which then leads to a reduced level of activated Erk2
and thereby the activation of downstream targets is blocked.
The consensus sequence for the phosphorylation by Erk2
(Pro-Xaa-Ser/Thr-Pro) is already known and can be found in
many proteins like c-Fos, p53, STATS, Tau, etc.

[0145] Also the amino acids 393/394 of the a2 subunit of
the GABA , receptor, which lie in the cytoplasmic loop, show
the consensus sequence of an Erk2 phosphorylation site.
Additionally, the more upstream amino acids 354-362 com-
prise the consensus of an Erk2 docking site. Regarding these
two facts, the a2 subunit might be a possible target of phos-
phorylation by the MAPK/ERK pathway. In the B-Raf
knockout mouse, the loss of this phosphorylation might be an
explanation of the anxiolytic phenotype through a direct or
indirect correlation between the GABA , receptor and the
MAPK/ERK pathway.

[0146] In order to prove the principle of this theory, an in
vitro kinase assay was performed. Two 75 aa long oligopep-
tides were synthesized, one with the correct sequence of
amino acids 351-399 of the a.2 subunit and another one with

the same sequence but with a mutated phosphorylation site
(T393V) (FIG. 7).
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[0147] Forthe invitro kinase assay, 10nmol of each peptide
were used with 20 U recombinant p42 MAP Kinase (Erk2)
(New England Biolabs), 1xp42 MAP Kinase Reaction Buffer
and 10 uCi radioactively labelled y->*P-ATP (3000 Ci/mmol,
Hartmann Analytics). As controls, reactions without the pep-
tides were used. All reactions were done in triplicate. The
assays were incubated for 30 minutes at 30° C. and then
stopped by adding Laemmli buffer. The samples were loaded
on a 12% Bis-Tris SDS gel and electrophoresed at 200V for
45 minutes.

[0148] Determination of total protein amounts as a loading
control was done by Coomassie staining and quantification
was done with Imagel. For measurement of the incorporation
of *?P, the gel was exposed to an imaging plate which was
then read out by a Fujifilm FLA-3000 imaging analyzer.
[0149] As shown in FIG. 8A, the construct with the wild-
type sequence shows a much higher incorporation of 2P than
the second construct with the mutated T393. This demon-
strates that the Erk2 kinase has indeed a higher bias for
phosphorylating this site in vitro. The background phospho-
rylation of the mutated construct can be explained by unspe-
cific phosphorylation at all serine/threonine residues due to
the excess of Erk2 in the reaction. Comparing the amounts of
incorporated **P at T393 and at the other Ser/Thr leads to the
conclusion that 63% of total phosphorylation occurs at the
putative Erk2 site, whereas the other nine Ser/Thr residues are
phosphorylated at an average of 4% each (FIG. 8B).

SEQUENCE LISTING

«<160> NUMBER OF SEQ ID NOS: 9

<210> SEQ ID NO 1

<211> LENGTH: 2415

<212> TYPE: DNA

«213> ORGANISM: mus musculus

«<400> SEQUENCE: 1

atggeggege tgagtggcegg cggtggecge cgcageggtg geggeggegg cggtggegge 60

ggcggtggey gtggegacgg cggeggegge gecgagceagg gecaggetet gttcaatgge 120

gacatggagc cggaggcecgg cgctggegece geggectett cggetgegga cceggecatt 180

cctgaagagg tatggaatat caagcaaatg attaagttga cacaggaaca tatagaggcec 240
ctattggaca aatttggtgyg agagcataac ccaccatcaa tatacctgga ggcctatgaa 300
gagtacacca gcaagctaga tgcccttcag caaagagaac agcagctttt ggaatccctyg 360
gtttttcaaa ctcccacaga tgcatcacgg aacaacccca agtcaccaca gaaacctatce 420
gttagagtct tcctgcccaa caaacagagg acagtggtac ccgcaagatyg tggtgttaca 480
gttcgagaca gtctaaagaa agcactgatg atgagaggtc tcatcccaga atgctgtget 540

gtttacagaa ttcaggatgg agagaagaaa ccaattggct gggacacgga catttcctgg 600

cttactggag aggagttaca tgttgaagta ctggagaatg tcccacttac aacacacaac 660

tttgtacgga aaactttttt caccttagca ttttgtgact tttgecgaaa getgetttte 720

cagggtttcce gttgtcaaac atgtggttat aaatttcacc agcegttgtag tacagaggtt 780

ccactgatgt gtgtaaatta tgaccaactt gatttgctgt ttgtctceccaa gttctttgag 840

catcacccag taccacagga ggaggcctce ttceccagaga ctgcecttec atctggatcec 900
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tettecgeac ceccectecaga ctetactggg ccccaaatcee tcaccagtec atctecttcea 960
aaatccattc caattccaca gcccttccga ccagcagatg aagatcatcg caatcagttt 1020
gggcaacgag accggtectc ctcagctcec aatgttcata taaacacaat tgagectgtg 1080
aatatcgatg aaaaattccc agaagtggaa ttacaggatc aaagggattt gattagagac 1140
caggggtttc gtggtgatgg agcccccttg aaccaactga tgcgetgtcet tcggaaatac 1200
caatcccgga cteccagcece cctecteccat tcetgtcccca gtgaaatagt gtttgatttt 1260
gagcctggcece cagtgttcag agggtcaacc acaggcttgt ccgeccaccec gcctgectca 1320
ttacctgget cactcactaa cgtgaaagcc ttacagaaat ctccaggtcc tcagcgggaa 1380
aggaagtcat cttcttccte atcctcggag gacagaagtc ggatgaaaac acttggtaga 1440
agagattcaa gtgatgactg ggagattcct gatggacaga ttacagtggg acagagaatt 1500
ggatctgggt catttggaac tgtctacaag ggaaagtggc atggtgatgt ggcagtgaaa 1560
atgttgaatg tgacagcacc cacacctcaa cagctacagg ccttcaaaaa tgaagtagga 1620
gtgctcagga aaactcgaca tgtgaatatc ctccttttca tgggctattc tacaaagcca 1680
caactggcaa ttgttacaca gtggtgtgag ggctecaget tatatcacca tcetcecacate 1740
attgagacca aatttgagat gatcaaactt atagatattg ctcggcagac tgcacagggc 1800
atggattact tacacgcecaa gtcaatcate cacagagace tcaagagtaa taatatattt 1860
cttecatgaag acctcecacggt asaaataggt gactttggte tagecacagt gaaatcetegg 1920
tggagtgggt cccatcagtt tgaacagttyg tetggatceta ttttgtggat ggcaccagaa 1980
gtaatcagaa tgcaagataa aaaccegtat agetttcecagt cagacgtgta tgegtttggy 2040
attgttetgt acgaactgat gaccggecag ctaccttatt caaacatcaa caacagggat 2100
cagataattt ttatggtggg acgaggatac ctatctccag atcetcagtaa ggtacggagt 2160
aactgtccaa aagecatgaa gagattaatg geagagtgee tcaaaaagaa aagagacgag 2220
agaccactct ttecccaaat tcetegectece attgagetge tggecegetce attgecaaaa 2280
attcaccgea gtgcatcaga accttecttyg aategggetyg gtttecaaac agaagatttt 2340
agtctgtatg cttgtgcette tecgaaaaca cccatccaag cagggggata tggagaattt 2400
gcagecttca agtag 2415
<210> SEQ ID NO 2

<211> LENGTH: 804

<212> TYPE: PRT

<213> ORGANISM: mus musculus

<400> SEQUENCE: 2

Met Ala Ala Leu Ser Gly Gly Gly Gly Arg Arg Ser Gly Gly Gly Gly
1 5 10 15

Gly Gly Gly Gly Gly Gly Gly Gly Gly Asp Gly Gly Gly Gly Ala Glu
20 25 30

Gln Gly Gln Ala Leu Phe Asn Gly Asp Met Glu Pro Glu Ala Gly Ala
35 40 45

Gly Ala Ala Ala Ser Ser Ala Ala Asp Pro Ala Ile Pro Glu Glu Val
50 55 60

Trp Asn Ile Lys Gln Met Ile Lys Leu Thr Gln Glu His Ile Glu 2la
65 70 75 80

Leu Leu Asp Lys Phe Gly Gly Glu His Asn Pro Pro Ser Ile Tyr Leu
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85 90 95

Glu Ala Tyr Glu Glu Tyr Thr Ser Lys Leu Asp Ala Leu Gln Gln Arg
100 105 110

Glu Gln Gln Leu Leu Glu Ser Leu Val Phe Gln Thr Pro Thr Asp Ala
115 120 125

Ser Arg Asn Asn Pro Lys Ser Pro Gln Lys Pro Ile Val Arg Val Phe
130 135 140

Leu Pro Asn Lys Gln Arg Thr Val Val Pro Ala Arg Cys Gly Val Thr
145 150 155 160

Val Arg Asp Ser Leu Lys Lys Ala Leu Met Met Arg Gly Leu Ile Pro
165 170 175

Glu Cys Cys Ala Val Tyr Arg Ile Gln Asp Gly Glu Lys Lys Pro Ile
180 185 190

Gly Trp Asp Thr Asp Ile Ser Trp Leu Thr Gly Glu Glu Leu His Val
195 200 205

Glu Val Leu Glu Asn Val Pro Leu Thr Thr His Asn Phe Val Arg Lys
210 215 220

Thr Phe Phe Thr Leu Ala Phe Cys Asp Phe Cys Arg Lys Leu Leu Phe
225 230 235 240

Gln Gly Phe Arg Cys Gln Thr Cys Gly Tyr Lys Phe His Gln Arg Cys
245 250 255

Ser Thr Glu Val Pro Leu Met Cys Val Asn Tyr Asp Gln Leu Asp Leu
260 265 270

Leu Phe Val Ser Lys Phe Phe Glu His His Pro Val Pro Gln Glu Glu
275 280 285

Ala Ser Phe Pro Glu Thr Ala Leu Pro Ser Gly Ser Ser Ser Ala Pro
290 295 300

Pro Ser Asp Ser Thr Gly Pro Gln Ile Leu Thr Ser Pro Ser Pro Ser
305 310 315 320

Lys Ser Ile Pro Ile Pro Gln Pro Phe Arg Pro Ala Asp Glu Asp His
325 330 335

Arg Asn Gln Phe Gly Gln Arg Asp Arg Ser Ser Ser Ala Pro Asn Val
340 345 350

His Ile Asn Thr Ile Glu Pro Val Asn Ile Asp Glu Lys Phe Pro Glu
355 360 365

Val Glu Leu Gln Asp Gln Arg Asp Leu Ile Arg Asp Gln Gly Phe Arg
370 375 380

Gly Asp Gly Ala Pro Leu Asn Gln Leu Met Arg Cys Leu Arg Lys Tyr
385 390 395 400

Gln Ser Arg Thr Pro Ser Pro Leu Leu His Ser Val Pro Ser Glu Ile
405 410 415

Val Phe Asp Phe Glu Pro Gly Pro Val Phe Arg Gly Ser Thr Thr Gly
420 425 430

Leu Ser Ala Thr Pro Pro Ala Ser Leu Pro Gly Ser Leu Thr Asn Val
435 440 445

Lys Ala Leu Gln Lys Ser Pro Gly Pro Gln Arg Glu Arg Lys Ser Ser
450 455 460

Ser Ser Ser Ser Ser Glu Asp Arg Ser Arg Met Lys Thr Leu Gly Arg
465 470 475 480

Arg Asp Ser Ser Asp Asp Trp Glu Ile Pro Asp Gly Gln Ile Thr Val
485 490 495
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Gly Gln Arg Ile Gly Ser Gly Ser Phe Gly Thr Val Tyr Lys Gly Lys
500 505 510

Trp His Gly Asp Val Ala Val Lys Met Leu Asn Val Thr Ala Pro Thr
515 520 525

Pro Gln Gln Leu Gln Ala Phe Lys Asn Glu Val Gly Val Leu Arg Lys
530 535 540

Thr Arg His Val Asn Ile Leu Leu Phe Met Gly Tyr Ser Thr Lys Pro
545 550 555 560

Gln Leu Ala Ile Val Thr Gln Trp Cys Glu Gly Ser Ser Leu Tyr His
565 570 575

His Leu His Ile Ile Glu Thr Lys Phe Glu Met Ile Lys Leu Ile Asp
580 585 590

Ile Ala Arg Gln Thr Ala Gln Gly Met Asp Tyr Leu His Ala Lys Ser
595 600 605

Ile Ile His Arg Asp Leu Lys Ser Asn Asn Ile Phe Leu His Glu Asp
610 615 620

Leu Thr Val Lys Ile Gly Asp Phe Gly Leu Ala Thr Val Lys Ser Arg
625 630 635 640

Trp Ser Gly Ser His Gln Phe Glu Gln Leu Ser Gly Ser Ile Leu Trp
645 650 655

Met Ala Pro Glu Val Ile Arg Met Gln Asp Lys Asn Pro Tyr Ser Phe
660 665 670

Gln Ser Asgp Val Tyr Ala Phe Gly Ile Val Leu Tyr Glu Leu Met Thr
675 680 685

Gly Gln Leu Pro Tyr Ser Asn Ile Asn Asn Arg Asp Gln Ile Ile Phe
690 695 700

Met Val Gly Arg Gly Tyr Leu Ser Pro Asp Leu Ser Lys Val Arg Ser
705 710 715 720

Asn Cys Pro Lys Ala Met Lys Arg Leu Met Ala Glu Cys Leu Lys Lys
725 730 735

Lys Arg Asp Glu Arg Pro Leu Phe Pro Gln Ile Leu Ala Ser Ile Glu
740 745 750

Leu Leu Ala Arg Ser Leu Pro Lys Ile His Arg Ser Ala Ser Glu Pro
755 760 765

Ser Leu Asn Arg Ala Gly Phe Gln Thr Glu Asp Phe Ser Leu Tyr 2Ala
770 775 780

Cys Ala Ser Pro Lys Thr Pro Ile Gln Ala Gly Gly Tyr Gly Glu Phe
785 790 795 800

Ala Ala Phe Lys

<210> SEQ ID NO 3

<211> LENGTH: 2301

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 3

atggcggege tgageggtgg cggtggtgge ggegeggage cgggecagge tcetgttcaac 60
ggggacatgg agcccgagge cggcgecgge gecggegeeg cggecetette ggetgeggac 120

cctgecatte cggaggaggt gtggaatatc aaacaaatga ttaagttgac acaggaacat 180

atagaggecce tattggacaa atttggtggg gagcataatce caccatcaat atatctggag 240
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gcctatgaag aatacaccag caagctagat gcactccaac aaagagaaca acagttattg 300
gaatctctgyg ggaacggaac tgatttttet gtttctaget ctgcatcaat ggataccgtt 360
acatcttcett cctecttctag cctttcagtg ctaccttcat ctctttcagt ttttcaaaat 420
cccacagatg tggcacggag caaccccaag tcaccacaaa aacctatcegt tagagtcttce 480
ctgcccaaca aacagaggac agtggtacct gcaaggtgtg gagttacagt ccgagacagt 540
ctaaagaaag cactgatgat gagaggtcta atcccagagt gctgtgetgt ttacagaatt 600
caggatggag agaagaaacc aattggttgg gacactgata tttectgget tactggagaa 660
gaattgcatyg tggaagtgtt ggagaatgtt ccacttacaa cacacaactt tgtacgaaaa 720

acgtttttca ccttagcatt ttgtgacttt tgtcgaaagce tgcttttcca gggttteccge 780

tgtcaaacat gtggttataa atttcaccag cgttgtagta cagaagttcc actgatgtgt 840
gttaattatyg accaacttga tttgctgttt gtctccaagt tctttgaaca ccacccaata 900
ccacaggaag aggcgtcectt agcagagact geccctaacat ctggatcatc cccttecgea 960

ccegectegg actctattgg gccccaaatt ctcaccagte cgtctecttc aaaatccatt 1020
ccaattecac agecetteeg accagcagat gaagatcate gaaatcaatt tgggcaacga 1080
gaccgatcct catcagctcc caatgtgcat ataaacacaa tagaacctgt caatattgat 1140
gacttgatta gagaccaagyg atttegtggt gatggaggat caaccacagyg tttgtetget 1200
acceccocectyg cceteattace tggetcacta actaacgtga aagecttaca gaaatceteca 1260
ggacctcage gagaaaggaa gtcatcettea tectecagaag acaggaatey aatgaaaaca 1320
cttggtagac gggactegag tgatgattgg gagattecetyg atgggcagat tacagtggga 1380
caaagaattyg gatctggate atttggaaca gtctacaagg gaaagtggca tggtgatgtyg 1440
gcagtgaaaa tgttgaatgt gacagcacet acacctcage agttacaage cttcaaaaat 1500
gaagtaggayg tactcaggaa aacacgacat gtgaatatee tactettcat gggetattece 1560
acaaagccac aactggctat tgttacccag tggtgtgagg gctccagett gtatcaccat 1620
ctecatatea ttgagaccaa atttgagatg atcaaactta tagatattge acgacagact 1680
gcacagggca tggattactt acacgccaag tcaatcatece acagagacct caagagtaat 1740
aatatatttc ttcatgaaga cctcacagta aaaataggtg attttggtcet agectacagtg 1800
aaatctcegat ggagtgggte ccatcagttt gaacagttgt ctggatccat tttgtggatg 1860
gcaccagaag tcatcagaat gcaagataaa aatccataca getttcagte agatgtatat 1920
gcatttggaa ttgttctgta tgaattgatyg actggacagt taccttattce asacatcaac 1980
aacagggacc agataatttt tatggtggga cgaggatace tgtcteccaga tctcagtaag 2040
gtacggagta actgtccaaa agccatgaag agattaatgyg cagagtgcct caaaaagaaa 2100
agagatgaga gaccactctt tccccaaatt ctegectceta ttgagetget ggeccgetca 2160
ttgccaaaaa ttcaccgcag tgcatcagaa ccctecttga atcgggetgg tttecaaaca 2220
gaggatttta gtctatatge ttgtgcttet ccaaaaacac ccatccaggce agggggatat 2280
ggtgcgttte ctgtceccactg a 2301
<210> SEQ ID NO 4

<211> LENGTH: 766

<212> TYPE: PRT
<213> ORGANISM: homo sapiens
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-continued

<400> SEQUENCE: 4

Met Ala Ala Leu Ser Gly Gly Gly Gly Gly Gly Ala Glu Pro Gly CGln
1 5 10 15

Ala Leu Phe Asn Gly Asp Met Glu Pro Glu Ala Gly Ala Gly Ala CGly
20 25 30

Ala Ala Ala Ser Ser Ala Ala Asp Pro Ala Ile Pro Glu Glu Val Trp
35 40 45

Asn Ile Lys Gln Met Ile Lys Leu Thr Gln Glu His Ile Glu Ala Leu
50 55 60

Leu Asp Lys Phe Gly Gly Glu His Asn Pro Pro Ser Ile Tyr Leu Glu
65 70 75 80

Ala Tyr Glu Glu Tyr Thr Ser Lys Leu Asp Ala Leu Gln Gln Arg Glu
85 90 95

Gln Gln Leu Leu Glu Ser Leu Gly Asn Gly Thr Asp Phe Ser Val Ser
100 105 110

Ser Ser Ala Ser Met Asp Thr Val Thr Ser Ser Ser Ser Ser Ser Leu
115 120 125

Ser Val Leu Pro Ser Ser Leu Ser Val Phe Gln Asn Pro Thr Asp Val
130 135 140

Ala Arg Ser Asn Pro Lys Ser Pro Gln Lys Pro Ile Val Arg Val Phe
145 150 155 160

Leu Pro Asn Lys Gln Arg Thr Val Val Pro Ala Arg Cys Gly Val Thr
165 170 175

Val Arg Asp Ser Leu Lys Lys Ala Leu Met Met Arg Gly Leu Ile Pro
180 185 190

Glu Cys Cys Ala Val Tyr Arg Ile Gln Asp Gly Glu Lys Lys Pro Ile
195 200 205

Gly Trp Asp Thr Asp Ile Ser Trp Leu Thr Gly Glu Glu Leu His Val
210 215 220

Glu Val Leu Glu Asn Val Pro Leu Thr Thr His Asn Phe Val Arg Lys
225 230 235 240

Thr Phe Phe Thr Leu Ala Phe Cys Asp Phe Cys Arg Lys Leu Leu Phe
245 250 255

Gln Gly Phe Arg Cys Gln Thr Cys Gly Tyr Lys Phe His Gln Arg Cys
260 265 270

Ser Thr Glu Val Pro Leu Met Cys Val Asn Tyr Asp Gln Leu Asp Leu
275 280 285

Leu Phe Val Ser Lys Phe Phe Glu His His Pro Ile Pro Gln Glu Glu
290 295 300

Ala Ser Leu Ala Glu Thr Ala Leu Thr Ser Gly Ser Ser Pro Ser Ala
305 310 315 320

Pro Ala Ser Asp Ser Ile Gly Pro Gln Ile Leu Thr Ser Pro Ser Pro
325 330 335

Ser Lys Ser Ile Pro Ile Pro Gln Pro Phe Arg Pro Ala Asp Glu Asp
340 345 350

Hig Arg Asn Gln Phe Gly Gln Arg Asp Arg Ser Ser Ser Ala Pro Asn
355 360 365

Val Hig Ile Asn Thr Ile Glu Pro Val Asn Ile Asp Asp Leu Ile Arg
370 375 380

Asp Gln Gly Phe Arg Gly Asp Gly Gly Ser Thr Thr Gly Leu Ser Ala
385 390 395 400
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-continued

Thr Pro Pro Ala Ser Leu Pro Gly Ser Leu Thr Asn Val Lys 2la Leu
405 410 415

Gln Lys Ser Pro Gly Pro Gln Arg Glu Arg Lys Ser Ser Ser Ser Ser
420 425 430

Glu Asp Arg Asn Arg Met Lys Thr Leu Gly Arg Arg Asp Ser Ser Asp
435 440 445

Asp Trp Glu Ile Pro Asp Gly Gln Ile Thr Val Gly Gln Arg Ile Gly
450 455 460

Ser Gly Ser Phe Gly Thr Val Tyr Lys Gly Lys Trp His Gly Asp Val
465 470 475 480

Ala Val Lys Met Leu Asn Val Thr Ala Pro Thr Pro Gln Gln Leu Gln
485 490 495

Ala Phe Lys Asn Glu Val Gly Val Leu Arg Lys Thr Arg His Val Asn
500 505 510

Ile Leu Leu Phe Met Gly Tyr Ser Thr Lys Pro Gln Leu Ala Ile Val
515 520 525

Thr Gln Trp Cys Glu Gly Ser Ser Leu Tyr His His Leu His Ile Ile
530 535 540

Glu Thr Lys Phe Glu Met Ile Lys Leu Ile Asp Ile Ala Arg Gln Thr
545 550 555 560

Ala Gln Gly Met Asp Tyr Leu His Ala Lys Ser Ile Ile His Arg Asp
565 570 575

Leu Lys Ser Asn Asn Ile Phe Leu His Glu Asp Leu Thr Val Lys Ile
580 585 590

Gly Asp Phe Gly Leu Ala Thr Val Lys Ser Arg Trp Ser Gly Ser His
595 600 605

Gln Phe Glu Gln Leu Ser Gly Ser Ile Leu Trp Met Ala Pro Glu Val
610 615 620

Ile Arg Met Gln Asp Lys Ash Pro Tyr Ser Phe Gln Ser Asp Val Tyr
625 630 635 640

Ala Phe Gly Ile Val Leu Tyr Glu Leu Met Thr Gly Gln Leu Pro Tyr
645 650 655

Ser Asn Ile Asn Asn Arg Asp Gln Ile Ile Phe Met Val Gly Arg Gly
660 665 670

Tyr Leu Ser Pro Asp Leu Ser Lys Val Arg Ser Asn Cys Pro Lys 2Ala
675 680 685

Met Lys Arg Leu Met Ala Glu Cys Leu Lys Lys Lys Arg Asp Glu Arg
690 695 700

Pro Leu Phe Pro Gln Ile Leu Ala Ser Ile Glu Leu Leu Ala Arg Ser
705 710 715 720

Leu Pro Lys Ile His Arg Ser Ala Ser Glu Pro Ser Leu Asn Arg 2la
725 730 735

Gly Phe Gln Thr Glu Asp Phe Ser Leu Tyr Ala Cys Ala Ser Pro Lys
740 745 750

Thr Pro Ile Gln Ala Gly Gly Tyr Gly Ala Phe Pro Val His
755 760 765

<210> SEQ ID NO 5

<211> LENGTH: 20

<212> TYPE: DNA

«213> ORGANISM: mus musculus
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-continued

<400> SEQUENCE: 5

gcatagcgca tatgctcaca

<210> SEQ ID NO 6

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: mus musculus
<400> SEQUENCE: 6

ccatgctecta actagtgetg

<210> SEQ ID NO 7

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: mus musculus
<400> SEQUENCE: 7

gttgaccttyg aactttctec

<210> SEQ ID NO 8

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: mus musculus
<400> SEQUENCE: 8

atgcccaaga agaagaggaa ggt
<210> SEQ ID NO 9

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: mus musculus

<400> SEQUENCE: 9

gaaatcagtyg cgttegaacy ctaga

20

20

20

23

25

1. A method for identifying a compound capable of modu-
lating an anxiety or depression disorder comprising the steps
of:

() contacting a composition comprising a B-Rafprotein or

a B-Raf gene in expressible form or a transcript thereof

with a compound under conditions that allow for an

interaction of the B-Raf protein or B-Raf gene or a

transcript thereof and the compound; and

(b) measuring whether said interaction, if any, results in

1. a change of B-Raf kinase activity compared to B-Raf
kinase activity in the absence of said compound;

ii. a modulation of the expression of the B-Raf gene
compared to B-Raf gene expression in the absence of
said compound; or

iii. the formation of a complex between the compound
and the B-Raf protein,

wherein such a change in activity, modulation of expression
or the formation of a complex is indicative of the compound
being a modulator of an anxiety or depression disorder.

2. The method of claim 1, wherein said composition con-
tains a viable cell comprising said B-Raf protein or said B-Raf
gene in an expressible form.

3. The method of claim 1, wherein the change of B-Raf
kinase activity is the absence, presence, increase or decrease
of said B-Raf kinase activity.

4. The method of claim 1 wherein said modulation of
expression results in a higher amount or lower amount of
B-Rafprotein compared to the amount of B-Raf protein in the
absence of said compound.

5. The method of claim 4, wherein the expression of the
B-Raf gene is determined by measuring any one of B-Raf
transcript level, B-Raf protein level or B-Raf kinase activity.

6. The method of claim 1 comprising a further step

(c) administering the compound suspected to be capable of
modulating an anxiety or depression disorder to a non-
human mammal and determining whether said com-
pound modulates a B-Raf-mediated process relative to
an untreated non-human mammal,

wherein the B-Raf-mediated process is selected from the
group consisting of phosphorylation of intracellular or mem-
brane proteins, maintenance of cellular membrane potentials
or maintenance of anxiety behaviour and of depression
behaviour.

7. The method of claim 1, wherein the modulation of a
B-Raf-mediated process results in a decrease of Erk1 and/or
Erk?2 protein activity.

8. The method of claim 1, wherein the compound is an
inhibitor of B-Raf kinase activity or B-Raf gene expression.



US 2010/0242127 Al
23

9. The method of claim 8, wherein the inhibitor is selected
from the group consisting of an antibody, siRNA, shRNA and
a small molecule.

10. The method of claim 1, wherein the composition con-
taining a viable cell comprising said B-Raf protein or said
B-Raf gene in an expressible form is mounted on a solid
support.

11. The method of claim 10, wherein the solid support is a
membrane, a glass-, polypropylene- or silicon-chip, are beads
or a bead array.

12. The method of claim 2, wherein said cell is part of a
tissue.

13. The method of claim 1, wherein the compound can
cross the blood-brain barrier.

14. The method of claim 1, wherein the modulation of an
anxiety or depression disorder is a reduction of the severity of
symptoms or the absence of symptoms associated with said
anxiety or depression disorder.

15. A method of treating an anxiety or depression disorder
in an individual comprising administering to the individual an
effective amount of a compound that inhibits B-Raf kinase
activity or inhibits expression of the B-Raf gene.

16. Use of a compound that inhibits B-Raf kinase activity
or expression of the B-Raf gene in the manufacture of a
pharmaceutical composition for treating an anxiety or depres-
sion disorder.

17. The method of claim 15, wherein the compound is
selected from the group consisting of Nexavar/BAY 43-9006/
Sorafenib, CHIR-265, X-6-(3 acetamidophenyl) pyrazines,
3,5, Di-substituted pyridines, SB-590885 (33), AALS88I,
LBT613, Omega-carboxypyridyl, Compound 2, ZM 336372,
L-779450, PLX4032, 17-allylamino-17-demethoxygeldan-
arnycin, 17-DMAG, ISIS 5132, LErafAON-ETU, SAHA and
NVP-LAQS24.

18. A method of diagnosing a B-Raf-associated anxiety or
depression disorder comprising the steps of:

(a) determining the level of B-Rafkinase activity or B-Raf

gene expression in a sample obtained from a patient; and

Sep. 23,2010

(b) comparing the level of B-Raf kinase activity or B-Raf
gene expression obtained in (a) with said levels in a
control sample obtained from an individual not affected
by a B-Raf-associated anxiety or depression disorder

wherein a change in the level of activity of the B-Raf kinase
or of the expression of the B-Raf gene relative to the control
sample is indicative of a B-Raf-associated anxiety or depres-
sion disorder.

19. The method of claim 18, wherein the sample is selected
from the group comprising brain tissue, spinal chord tissue or
lymphocytes.

20. The method of claim 18 comprising a further step:

(c) administering an effective amount of a compound that

has been identified according to the method of claim 1 to
a patient having a B-Raf-associated anxiety or depres-
sion disorder.

21. A genetically engineered mouse transgenic for (a) a Cre
recombinase gene operatively linked to a CamKIIa promoter
and (b) a loxP site flanking each exon boundary of exon 12 of
the B-Raf gene obtainable by crossing transgenic line
CamKII-CRE-159 with transgenic line B-raf-flox.

22. A method of identifying another gene contributing to
the pathophysiology of an anxiety or depression disorder
apart from B-Raf comprising the steps of:

(a) crossing the genetically engineered mouse of claim 21
with mice known to harbour mutations in other signaling
pathways;

(b) determining the contribution of said signaling path-
ways in the regulation of anxiety and depression behav-
iour.

23. The method of any one of claims 1, 18 or 22 wherein the
anxiety or depression disorder is selected from the group
consisting of generalized anxiety disorder, social phobia,
simple phobia, panic disorder, post-traumatic stress disorder
(PTSD), obsessive-compulsive disorder (OCD), major
depression disorder, dysthymic disorder, bipolar I disorder,
bipolar II disorder, cyclothymic disorder, and depressive dis-
order not otherwise specified.
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