
WO 2006/061130 PCT/EP2005/012802  1 Use of the
serum/glucocorticoid-regulated kinase The invention
relates to the use of the
serum/glucocorticoid-regulated  kinase (SGK) for
finding active ingredients. Further aspects of the
invention  5 relate to methods and test kits for
identifying degenerative cartilage  changes. The
kinase SGK-1 which is induced by serum and
glucocorticoids was  described for the first time in
1993 as immediate early gene in a rat  10 mammary
carcinoma cell line (Webster et al., 1993a; Webster et
al., 1993b). There is in these cells, as early
response to administration of  glucocorticoids, an
induction of SGK-1 gene activity and, as a consequence
thereof, a significant increase in the amounts of
SGK-1 mRNA. It was  shown in further studies that
SGK-1 and its inducibility occurs both in 15 various
cell lines and in cells of normal tissues (Brennan et
al., 2000;  Naray-Fejes-Toth et al., 2000; Cooper et
al., 2001; Mikosz et al., 2001).  SGK-1 belongs to a
family of serine/threonine kinases of which to date
three members are known and are referred to as SGK-1,
SGK-2 and  SGK-3. SGK-3 is also described under the
names SGKL (SGK-like) and 20 CISK. In its catalytic
domain, the three isoforms are at least 80%
homologous to one another at the protein level. SGK-1
is expressed in virtually all tissues which have been
tested to date,  but the amounts of expressed mRNA
vary widely depending on the nature  of the tissue
type investigated (Gonzalez-Robayna et al., 1999;
Waldegger 25 et al., 1999; Alliston et al., 2000;
Klingel et al., 2000; Lang et al., 2000;  Lolling et
al., 2001; Fillon et al., 2002; Warntges et al.,
2002a;). In addition,  SGK-1 mRNA is found in typical
embryonic tissues. During mouse  embryogenesis, SGK-1
mRNA shows developed-dynamic changes in  specific
tissues of the embryo (decidua, yolk sack, otic
vesicle) and is 30 detectable during organogenesis in
lung buds, brain, heart, liver, thymus  etc. (Lee et
al., 2001). SGK-2 is expressed with greatest abundance
in  epithelial tissues, for instance in the kidney,
liver, pancreas and specific  regions of the brain
(Kobayashi et al., 1999b). SGK-3 has been detectable
in all tissues tested to date and is to be found in
particular in the adult heart  35 and spleen
(Kobayashi et al., 1999b; Liu et al., 2000). However,
no evidence of the expression of SGK in degenerating
or  degenerated cartilage tissue has emerged as yet.
Osteoarthrosis (OA) is one of the most commonly
occurring degenerative WO 2006/06 1 1 30
PCT/EP2005/012802  2 joint disorders and leads, in the
advanced stage, to loss of joint function.  



During the chronic course of the disease there is
destruction of articular  cartilage extending into the
underlying bone tissue, making joint  replacement
operations necessary for patients affected. Besides
the 5 destruction of cartilage, pathological changes
can also be observed in the  synovial membrane and the
ligaments. The disease is, like rheumatoid  arthritis,
accompanied in some cases by inflammatory processes,
but  differs from this arthritis. The exact causes of
the disorder are not as yet known, but various factors
10 may be involved, such as metabolic changes,
mechanical stress, genetic  defects or joint injuries.
Irrespective of the original trigger, the common
pathological feature of OA  is degradation of
articular cartilage. A main feature of the
pathological  condition of OA is proteolytic cleavage
of collagens and proteoglycans. At 15 the same time, a
whole series of further processes occur, such as
anabolic  repair mechanisms, regenerative
differentiation of cells or cell death. The  detailed
molecular mechanisms of these processes are still far
from  completely understood. Healthy function of the
adult cartilage derives from its unique  20
biomechanical properties which ensure both resistance
to high pressures  and the necessary elasticity of the
tissue. The specific organization of the  cartilage
tissue is decisive therefor. In contrast to most other
tissues,  cartilage cells are not in direct contact
but are embedded separately from  one another in an
extracellular matrix (ECM). The macromolecules of this
25 ECM guarantee the ability of the articular
cartilage and the joints to  function. The basic
structure of the ECM consists of a network formed by
fibrils of  collagens of type II, IX and XI.
Proteoglycans are embedded therein, mainly  aggrecan,
resulting in an extremely high osmotic water-binding
capacity. 30 The swelling pressure generated thereby,
in conjunction with the properties  of the collagenous
basic structure, guarantee the specific properties of
cartilage. A main feature of the pathogenesis of OA is
the loss of the ECM of the  cartilage and of the
articular cartilage tissue. Functioning of the
affected  35 joint is thus restricted or lost. In
addition, various symptomatic parameters  appear
during the course of the disease, such as, for
example, pain. Current methods for treating
osteoarthrosis are mostly confined to the  alleviation
of symptomatic complaints. Causal therapy leading to
regression WO 2006/061130 PCT/EP2005/012802  3 of the
cartilage degeneration on the basis of medication is
not possible  according to the current state of
knowledge. Particularly for this reason  



there is a considerable need for novel active
ingredients for the prevention  and/or treatment of
osteoarthrosis. There is in addition a need for 5
possibilities of early and reliable diagnosis of
degenerative changes in  articular cartilage in order
to be able to initiate the treatment if possible in
the initial stage of the disease. The object of the
invention is accordingly to  provide novel
possibilities for identifying active ingredients
against  degenerative cartilage changes. 10 This
object is achieved according to the invention by the
use of an SGK  protein, of a functional derivative or
fragment thereof (also functional  derivatives of such
a fragment) or of a nucleic acid (and its functional,
e.g.  stabilized, derivatives) encoding such a
protein, functional fragment or  derivative for
finding active ingredients for the prevention or
treatment of  15 degenerative cartilage changes. The
sequence of the human SGK genes is known. The coding
polynucleotide sequences of these genes can be
downloaded under the  numbers NM_005627, AF153609
(SGK-1), AF169034, AF186470 (SGK-2),  NM_013257,
AF085233, AF169035 (SGK-3) from the NCBI nucleotide 20
database. Likewise, the protein sequences are
available from the NCBI  protein database under the
numbers NP_005618 (SGK-1), NP_733794,  NP_057360
(SGK-2), Q96BR1 (SGK-3). The human SGK genes are
localized on different chromosomes. SGK-1 is located
on chromosome 6  (6q23), SGK-2 on chromosome 20
(20q13.2), SGK-3 on chromosome 8 25 (8q12.3-8q13.1).
NCBI is the National Center for Biotechnology
Information  (postal address: National Center for
Biotechnology Information, National  Library of
Medicine, Building 38A, Bethesda, MD 20894, USA; web
address: www.ncbi.nhm.nih.gov). Cloning of the SGK-1
gene has been  described inter alia in Webster et al.,
1993a; Waldegger et al. 1997; 1998; 30 cloning of
SGK-2 and SGK-3 was described for the first time by
Kobayashi  et al., 1999b. One feature distinguishing
SGK from many other kinases is based on the  stringent
stimulus-dependent regulation of transcription, of
cellular  35 localization and of enzymatic activation
(Firestone et aL, 2003) of the  molecule. A large
number of stimuli are known to activate the
transcription of SGK-1. WO 2006/061130
PCT/EP2005/012802  4 These include mineralocorticoids
(Brennan et al., 2000; Shigaev et al.,  2000; Bhargava
et at., 2001), gonadotropins (Richards et al., 1995;
Gonzalez-Robayna et al., 2000), 1,25(OH)2D3 (Akutsu et
at., 2001), p53,  osmotic, cell-volume and hypotonic
changes (Waldegger et al., 1997; 5 Klingel et al.,
2000; Waldegger et al., 2000; Rozansky et al., 2002;  



Warntges et at., 2002a), cytokines such as GM-CSF and
TNF-alpha  (Cooper et al., 2001) or by TGF-beta (Kumar
et al., 1999; Waldegger et al.,  1999; Lang et al.,
2000). Induction of SGK takes place in further growth-
dependent signaling pathways by serum (Webster et al.,
1993a), insulin 10 and IGF-1 (Kobayashi et at., 1999a;
Park et at., 1999; Perrotti et al., 2001),  FSH
(Alliston et at., 1997), fibroblast- and
platelet-derived growth factor  (Davies et at., 2000),
activators of the Erk signaling cascade (Hayashi et
at., 2001) and TPA (Mizuno et at., 2001). Some
pathological changes involving SGK-1 activation are
also known,  15 such as in ischemic injuries to the
brain (Imaizumi et at., 1994), viral  hepatitis
(Fillon et al., 2002), pulmonary fibrosis (Warntges et
at., 2002b) or  cardiac fibrosis (Funder 2001). The
implication of SGK in processes of degenerative joint
disorders was,  however, not previously known. 20
Extracellular stimuli do not in principle generally
bring about an activation of  SGK-1. Thus, for
example, administration of heparin is followed by
inhibition of SGK-1 transcription in proliferating
smooth muscle cells of the  vascular system (Delmolino
et al., 1997). 25 In order to be converted into its
functioning form, SGK-1 requires activation  by
phosphorylation. This is mediated by a signaling
cascade in which  phosphatidylinositol (PI)-3 kinase
and the 3-phosphoinositide-dependent  kinases PDKI and
PDK2 are involved. 30 Activation of SGK-1 by the PI-3
kinase signaling pathway is known to be a  response to
insulin, IGF and growth factors. Activation requires
phosphorylation on two amino acid residues,
threonine256 on the T loop and  serine422 on the
hydrophobic motif of the protein. Phosphorylation on
35 threonine256 is mediated by PDK1, and
phosphorylation of serine422 is said  to be catalyzed
by a putative PDK2 which is not as yet known
(Kobayashi  et al., 1999a; Park et at., 1999; Biondi
et at., 2001). WO 2006/061130 PCT/EP2005/012802  5
Activation by PDK1 has been shown by means of
mutations of the  threonine256 and serine422
phosphorylation sites. Mutation of threonine256 to
alanine brings about an 80-90% reduction in
phosphorylation and prevents  PDK1-dependent
activation of SGK-1. The same effect is observed when
5 both threonine256 and serine422 are mutated to
alanine. By contrast,  mutation of serine422 to
aspartate brings about an approx. 6-fold increase in
the phosphorylation and activation by PDK1 (Kobayashi
et al., 1999a). 



The function of SGK in physiological or pathological
processes is not as yet  10 known. Concerning the
function of SGK there is at present merely a series
of investigations showing that SGK-1, -2 and -3 have a
regulatory influence  on channels of the cell
membrane. Thus, it has been shown that the  epithelial
Na+ channel (ENaC), the principal transporter for
mineralocorticoid-regulated Na+ reabsorption in the
renal tubule, is a target 15 molecule of SGK-1, SGK-2
and SGK-3 (Alvarez de la Rosa et al., 1999;  Bohmer et
al., 2000; Wagner et al., 2000a; Wang et al., 2001;
Faletti et at.,  2002; Friedrich et al., 2003).
Interaction of SGK with ENaC takes place not  by
direct phosphorylation (Lang et al., 2000), but by
inactivation of the  ubiquitin ligase Nedd4-2
(Debonneville et al., 2001; Snyder et at., 2002) as 20
a result of phosphorylation by SGK. The amount and the
residence time of  ENaC in the cell membrane is
increased thereby (Staub et al., 1997;  Alvarez de la
Rosa et at., 1999; Wagner et al., 2000a). In addition,
it has  been shown in a number of experiments that
ROMK1 is a target molecule  of SGK. However, ROMK1 is
not directly regulated by SGK, but requires for 25
this purpose the "Na+/H+ exchange regulating factor 2"
(NHERF2) as  mediator molecule (Shenolikar et at.,
2001; Yun et al., 2003). The same  applies to a
further target molecule of SGK, the Na+/H+ transporter
NHE3  (Yun et al., 2002). In addition, it has been
shown in experiments on  xenopus oocytes that SGK
influences the Kv1.3 channel-dependent K+ 30 current
(Gamper et al., 2002b; Warntges et al., 2002a). It has
additionally  been reported that SGK regulates the
amino acid transporters 42F/LAT and  SNI (Wagner et
al., 2000b; Bohmer et al., 2003a,b). However, despite
these findings, it has to date been possible to
reconstruct  35 a picture of SGK function in
physiological or pathological processes only in  part.
Fragments of SGK are polypeptides or oligopeptides (or
poly- or  oligonucleotides encoding them) which differ
through deletion of one or WO 2006/061130
PCT/EP2005/012802  6 more amino acids from the ends or
from the interior of the naturally  occurring SGK,
preferably human SGK and particularly preferably the
SGK  according to one of the sequences shown in SEQ ID
No. 1, 2 or 3.  Preferred examples of functional
fragments comprise or consist of the SGK 5 kinase
domain (see Kobayashi et al., 1999a). Particularly
preferred in this  connection are the fragments which
include sequences as shown in SEQ  ID No. 7-12 and, in
particular, consist thereof. Derivatives of SGK are
polypeptides or oligopeptides having SGK function
which differ through  exchange of at least one amino
acid and/or by addition of at least one 10 amino acid
and/or chemical modification of at least one amino
acid, such  



as, for example, biotinylation, phosphorylation etc.,
from the naturally  occurring SGK protein, preferably
human SGK and in particular the SGK  according to one
of the sequences shown in SEQ ID No. 1, 2 or 3. 15
Functional fragments or derivatives of SGK are poly-
or oligopeptides or  poly- or oligonucleotides
encoding them which have at least one function of
SGK. Various functions of SGK are described
hereinafter, e.g. regulation of  the cell volume
(Fillon et al., 2001), activation of epithelial Na
channels  (EnaC), (Debonneville et al., 2001);
activation of Na+ transport (Rozansky 20 et al., 2002
or Lang and Cohen, 2001) or of amino acid transport
(Wagner  et al., 2000), or regulation of the
KCNE1-dependent K+ flux; the kinase  activity of SGK,
e.g. the phosphorylation of the ubiquitin ligase P or
the  phosphorylation of Nedd4-2 at serine 444 and/or
serine 338 (Synder et al.,  2002); the capability of
autophosphorylation or the ability to phosphorylate 25
certain peptides (see, for example, Kobayashi et al.,
1999a). The ability to  interact with certain
proteins, e.g. one of the aforementioned, likewise
belongs to the functions of SGK. Particularly suitable
in this connection is  the ability of SGK to
phosphorylate Ser and Thr residues in Arg-Xaa-Arg-
Xaa-Xaa-Ser/Thr motifs (cf. Kobayashi et al., 1999a),
especially in an oligo 30 or polypeptide which
comprises the following sequence or consists thereof:
GRPRTSSFAEG. The fragments or derivatives of a
particular SGK subtype  may moreover have at least one
function which is common to all SGK  subtypes (e.g.
the ability of SGK to phosphorylate Ser and Thr
residues in  Arg-Xaa-Arg-Xaa-Xaa-Ser/Thr motifs or
peptides of the sequence 35 GRPRTSSFAEG). They
preferably have a function which is specific for the
respective subtype (e.g. different activity in the
phosphorylation of particular  synthetic peptides of
different sequence, see, for example, Kobayashi et
al., 1999a). WO 2006/061130 PCT/EP2005/012802  7 Test
methods for finding protein activity are sufficiently
well known to the  relevant skilled worker. Thus, it
is possible by conventional methods to  determine for
example the phosphorylation activity, the interaction
with  particular target proteins or fragments thereof,
or the ability of SGK to 5 modulate the activity of
particular ion channels and transporters  (concerning
this, see also below). In an expedient embodiment, SGK
is  employed therefor as isolated molecule. The term
"isolated" in relation to
polypeptides/proteins/polynucleotides/- nucleic acids
and their fragments and derivatives means in the
context of  10 the present invention that these
molecules may have been either purified from natural
sources or prepared recombinantly and purified (where
the  term "purified" also includes "partially
purified"). 



The preparation of isolated SGK molecules is
sufficiently well known to the  relevant skilled
worker. It is thus possible on the basis of the known
15 genomic or coding polynucleotide sequences for
polynucleotides of desired length to be amplified by
the polymerase chain reaction and then multiplied  by
cloning in host cells (concerning this, see inter alia
the standard  literature detailed below). The
polymerase chain reaction (PCR) is an in  vitro
technique allowing polynucleotide segments flanked by
two known 20 sequences to be specifically amplified.
It is sufficient in this connection if  the sequence
located 5' from the sequence to be amplified is known.
In this  case, conventional techniques (e.g.
restriction digestion, etc.) can be used  to generate
a fragment of the fragment to be amplified, to whose
3' end a  DNA molecule of known sequence is then
ligated (so-called linker), so that 25 the sequence to
be amplified is finally flanked by two known sequences
(so-called linker-mediated PCR, ImPCR). Short,
single-stranded DNA molecules (primers) which are
complementary  to the sequence regions of the DNA or
RNA template which flank the  polynucleotide to be
amplified are used for the amplification. Under
defined 30 reaction conditions, the primers are
extended, in the presence of  deoxynucleotide
triphosphates (dNTPs), along the single-stranded,
denatured matrix by particular enzymes, called
polymerases (DNA  polymerases which recognize DNA as
template and produce DNA strands,  or reverse
transcriptases which recognize RNA as template and
produce 35 DNA strands) to result in new DNA strands
whose sequence is  complementary to that of the
template. It is ensured by choosing particular
temperature sequences which are repeated periodically
that the newly  generated polynucleotide strands are
denatured, primers then hybridize WO 2006/061130
PCT/EP2005/012802  8 thereon and finally a new
extension reaction takes place, etc. In order to be
able to employ the temperatures necessary for
denaturation without  subsequent addition of new
enzyme it is expedient to employ thermally  stable
polymerases, e.g. Taq polymerase (DNA polymerase from
Thermus 5 aquaticus). The selection of the suitable
polymerase depends on the  purpose of use and is known
to the relevant skilled worker. Thus, when  PCR is
used for the purpose of cloning for example it is
advantageous to  choose polymerases with the ability
to correct errors (so-called  proofreading). 10 A
typical PCR mixture comprises besides a polynucleotide
template two  suitable primers, for example in
concentrations between 0.2 to 2 pm, also  dNTPs, for
example with concentrations of 200 pm per dNTP, also
MgCl2  with a concentration of 1-2 mM and 1-10 units
of a thermally stable DNA  



polymerase such as, for example, Taq, and, for
example, 0.01 to 20 ng of  15 polynucleotide (i.e. DNA
or RNA) template. Primers or oligonucleotides are
generated by chemical synthesis according  to
conventional protocols. The synthesis is moreover
conventionally carried  out by commercial suppliers
such as MWG Biotech inter alia. cDNA of a  wide
variety of origins is commercially available, e.g.
from suppliers such 20 as Promega, Stratagene, etc.
Suitable buffers and enzymes for carrying out  PCR are
likewise known to the relevant skilled worker and also
commercially available. A further method for
generating polynucleotide  sequences in isolation
consists of cloning the desired sequences by known
methods, subsequent expression thereof in suitable
organisms, preferably 25 unicellular organisms such
as, for example, suitable bacteria or yeast  strains
and subsequent (at least partial) purification of the
expressed  polynucleotide. The PCR reaction for
example is suitable for preparing a polynucleotide
fragment for cloning. It is advantageous in this case
to use at least one  30 primer which has in its 5'
portion the recognition sequence of a restriction
endonuclease (so-called restriction cleavage site). It
is advantageous for both primers to have such a
cleavage site, it being  possible for the two cleavage
sites to be chosen to be identical or different.
Conventional restriction enzymes are, for example:
BamHl (GGATCC), Clal 35 (ATCGAT), EcoRl (GAATTC),
EcoRV (GATATC), Hindlll (AAGCTT), Ncol  (CCATGG), Sall
(GTCGAC), Xbal (TCTAGA), etc. The selection of
suitable  restriction enzymes and suitable reaction
conditions are sufficiently well  known to the
relevant skilled worker. For cloning, the DNA of a
vector is cut WO 2006/061130 PCT/EP2005/012802  9
("digested") by suitable restriction endonucleases
which also have  appropriate recognition sites in the
primer sequences of the cDNA fragment  to be cloned.
The fragment generated for example by PCR is made
compatible with the "digested" vector by isolation and
treatment with the 5 same restriction enzymes.
Subsequently, after purification of vector and
treated fragment, joining takes place by means of a
DNA ligase under  suitable reaction conditions (these
are known to the skilled worker). A vector is a
circular or linear DNA molecule, for instance a
plasmid,  bacteriophage or cosmid, with whose aid DNA
fragments can be  10 specifically amplified in
suitable organisms (so-called cloning). Suitable
organisms are mostly unicellular organisms with high
growth rates, such  as, for example, bacteria or
yeasts, but may also be cells from multicellular
assemblages, such as, for example, cell lines
generated from a wide  variety of organisms (e.g. SF9
cells from Spodoptera Frugiperda, etc.). 



15 Suitable vectors are sufficiently well known to the
skilled worker and are  commercially available from
biotechnology suppliers such as, for example,  Roche
Diagnostics, New England Biolabs, Promega, Stratagene,
and many  others. The recombinant production of
isolated polypeptides is also possible on the  20
basis of the cloned polynucleotides by means of
suitable specific vectors,  which are likewise known
in the prior art. This can take place by expression
in suitable host cells, e.g. bacterial (preferably E.
coli strains) or eukaryotic  hosts (e.g. SF9 cells,
etc.), the polynucleotides being in each case cloned
into specific expression vectors and then inserted
into the appropriate cells. 25 Suitable methods for
transformation and transfection are likewise known to
the skilled worker (see, for example, appended
standard literature), as are  the conditions for cell
culturing and induction of protein expression. Another
possibility for the recombinant production of isolated
polypeptides is in vitro  translation. For this
purpose too, the polynucleotide is cloned into a
suitable 30 vector and then expressed in vitro in
suitable buffers and cell extracts (e.g.  in
reticulocyte lyzates). Vectors, further required
reagents and conditions  are likewise sufficiently
well known and commercially available (e.g. from
Invitrogen). 35 Three SGK subtypes (SGK 1 to 3) are
known in the prior art. Accordingly,  the use of at
least one of these three family members, but
preferably that of  SGK 1, is preferred in the context
of the various aspects of the present  invention, e.g.
the detection according to the invention of the
expression of WO 2006/061130 PCT/EP2005/012802  10 at
least one of these three family members, in particular
that of SGK 1. The invention is based on the
inventors' results surprisingly showing, by  means of
comparative gene expression analyses of samples of
total  cellular RNA from healthy and
degenerated/degenerating cartilage tissue, 5 that the
serum/glucocorticoid-regulated kinase-1 (SGK-1) is
expressed in  degenerated/degenerating osteoarthrotic
cartilage, whereas it is  undetectable in healthy
articular cartilage tissue. Detection of the molecule
in cartilage tissue for the first time is involved
here. In addition, further  experiments by the
inventors have provided the first evidence of the
causal 10 implication of SGK in the development of
degenerative cartilage changes.  The expression of
SGK-1 in cartilage tissue moreover represents a
completely new finding because no published
investigations of the role of  SGK in this tissue or
of possible regulatory mechanisms of the expression
of SGK under pathological and development-specific
parameters in 15 cartilage cells are known in the
prior art. It is possible for the first time to
conclude, on the basis of the inventors' studies, that
SGK is specifically  



linked to pathological conditions of cartilage, for
example in the framework  of rheumatoid arthritis or
of osteoarthrosis but especially within the  framework
of osteoarthrosis, and thus represents a key molecule
for  20 inducing cartilage-degrading processes.
Because of the great homology between the SGK family
members, it can  be assumed that this applies likewise
to SGK-2 and SGK-3. The identification of these
relationships for the first time makes it possible  to
find active ingredients for the prevention or
treatment of degenerative  25 cartilage changes, by
discovering by known test methods the effect of
potential active ingredients on the activity of SGK
and/or the level of SGK.  The causal implication of
SGK in the development of degenerative joint
disorders moreover makes it possible to search
specifically for therapeutic  active ingredients which
are targeted at regulatory mechanisms for  30
restoring the normal cell physiology of the cartilage.
A further aspect of the invention accordingly relates
to a method for  identifying active ingredients for
the prevention or treatment of  degenerative cartilage
changes with the steps a. Contacting an SGK protein, a
functional derivative or  35 fragment thereof with a
potential active ingredient. b. Determining the SGK
activity in the presence of the potential  active
ingredient. c. Determining the SGK activity in the
absence of the potential WO 2006/061130
PCT/EP2005/012802  11  active ingredient. d. Comparing
the SGK activity from b with that from c),  preferably
determining whether the activity of SGK (protein,
functional derivative or fragment thereof) is lower in
the 5 presence of the potential active ingredient than
in its absence,  and thus active ingredients are
distinguished preferably on  the basis of their
ability to inhibit the activity of SGK. A further
aspect of the invention relates to a method for
identifying active  ingredients for the prevention or
treatment of degenerative cartilage  10 changes with
the steps a) Contacting a sample which comprises an
SGK protein,  a functional derivative or fragment of a
nucleic acid  coding therefor, with a potential active
ingredient in a  system which is capable at least of
transcription. 15 b) Determining the amount of SGK
protein, functional  derivative or fragment thereof or
of the mRNA  encoding the latter, in the presence of
the potential  



active ingredient. c) Determining the amount of SGK
protein, functional  20 derivative or fragment thereof
or of the mRNA  encoding the latter, in the absence of
the potential  active ingredient. d) Comparing the
protein or mRNA amounts from b) and  from c),
preferably determining whether the amount of  25 SGK
(protein, functional derivative or fragment thereof or
that of the mRNA encoding the latter) is lower in the
presence of the potential active ingredient than in
its  absence, and thus active ingredients are
distinguished  preferably on the basis of their
ability to reduce the  30 amount of SGK available. The
invention further relates to a method for identifying
active ingredients  for the prevention or treatment of
degenerative cartilage changes with the  steps a)
Contacting a sample which comprises an SGK protein,
35 a functional derivative or fragment thereof, or a
nucleic  acid coding therefor, with a potential active
ingredient  in a system which is capable at least of
translation. b) Determining the activity of the SGK
protein, fragment WO 2006/061130 PCT/EP2005/012802  12
or derivative in the presence of the potential active
ingredient. c) Determining the activity of the SGK
protein, fragment  or derivative in the absence of the
potential active  5 ingredient, preferably determining
whether the SGK activity or amount (protein,
functional derivative or  fragment thereof or that of
the mRNA encoding the  latter) is lower in the
presence of the potential active  ingredient than in
its absence, and thus active 10 ingredients are
distinguished preferably on the basis of  their
ability to inhibit the activity of SGK, or to reduce
the amount of SGK available. It is possible to
establish whether the SGK activity is lower in the
presence  of the potential active ingredient than in
its absence for example by  15 determining the ability
to phosphorylate synthetic peptides or other SGK
substrates. (This also includes autophosphorylation).
It is preferred in this  connection to use poly- or
oligopeptides which comprise the sequence  motif
Arg-Xaa-Arg-Xaa-Xaa-Ser/Thr, preferably the motif
RPRTSS and in  



particular the motif GRPRTSSFAEG, or consist thereof.
A further possibility 20 is to determine the ability
of SGK to modulate the activity of certain ion
channels; this can be measured for example by means of
intracellular ion  concentrations or other methods
known to the relevant skilled worker. SGK activity
refers in this connection to all functions of SGK (see
also  above). These may be modulated by the potential
active ingredients at all  25 levels affecting the
protein activity (e.g. by direct interaction with the
kinase domain; influencing post-translational
modification, which may affect the  protein activity,
influencing protein folding or the activation by
natural  inhibitors or activators of SGK, such as, for
example, P13K). The amount of  SGK relates to the
balance of active SGK in a system, e.g. in a cell or a
30 biochemical mixture at a particular time. The
amount of SGK can moreover  be modulated at all levels
of SGK expression or SGK degradation  (transcription
including transcript processing and expulsion from the
cell  nucleus or translation or post-translational
modification, which may affect  protein stability and
thus the balance of active SGK available). 35 Active
ingredients having the ability to modulate, preferably
reduce, the  SGK activity and/or amount of SGK ought
moreover, because of the  functional implication of
SGK in the change in cartilage cells to a
degenerative status, inhibit, and preferably suppress,
the development of WO 2006/061130 PCT/EP2005/012802
13 degenerative cartilage changes and/or reduce, and
preferably abolish, the  effects of existing cartilage
changes. Suitable analytical methods or systems,
so-called assays, which measure  the activity or the
concentration or amount of particular target molecules
5 (here SGK) in the body (so-called targets, usually
proteins or nucleic acids) as parameters of the
activity of potential active ingredients are known in
the  state of the art. These may be for example in
vitro assays, meaning  biochemical assays with
isolated or partly isolated components which are
combined to give a reaction mixture by means of which
the activity of 10 potential active ingredients can be
measured. Further possibilities therefor  are cellular
test systems (assays) in which the activity of the
target protein  (here SGK) and the activity of
potential active ingredients on the activity of  this
target molecule in the cellular environment can be
determined. An assay in this connection is any type of
analytical method by means of  15 which it is possible
to monitor a biological process. This conventionally
entails molecular processes and signaling cascades
which represent parts  of physiological metabolic
pathways and control mechanisms, but also
pathological conditions, being mimicked in cellular or
biochemical systems.  The pharmacological activity of
an active ingredient can then be 



20 determined on the basis of its ability to intervene
in these pathways and  mechanisms. For use in the
finding of active ingredients, especially the
high-throughput  screening for active ingredients, the
assay must be reproducible and is  preferably scalable
and robust (meaning of low sensitivity to external 25
influences). The assay should preferably be suitable
for high-throughput  screening of chemical substances
for their ability to affect the activity of  target
molecules. The type of assay depends in this
connection inter alia on  the nature of the target
molecule used (e.g. exact type or nature of
biochemical basic molecule, e.g. polypeptide or
polynucleotide) and the 30 read-out, i.e. the
parameters by means of which the activity of the
target  molecule is determined. Various assay types
are known in the state of the  art and in most cases
are also commercially available from industrial
suppliers. Assays suitable for measuring the
interaction of two binding partners  35 comprise for
example radioisotopic or fluorescent assays, e.g.
fluorescence  polarization assays as commercially
available for example from Panvera,  Perkin-Elmer Life
Sciences (NENTM, LANCE TM) or Packard BioScience
(HTRF; ALPHAscreenTM). The aforementioned assays are
suitable for WO 2006/061130 PCT/EP2005/012802  14
measuring the interaction of a labeled component with
an unlabeled  component (e.g. labeled proteins and
their interaction with unlabeled  ligands). Further
examples of assays comprise cellular assays in which a
cell line  5 stably (inducibly or constitutively,
chromosomally or episomally) or  transiently expresses
ea recombinant protein as desired. These assays
comprise for example reporter gene assays in which the
regulation of a  particular promoter or the regulation
of a signal transduction pathway or of  a member of a
signal transduction cascade is measured by means of
the 10 activity of a reporter enzyme whose expression
is under the control of the  relevant promoter. For
this type of assay it is necessary to generate a
recombinant cell line which expresses the reporter
gene under the control  of a defined promoter which
itself is subject to investigation, or which is
regulated by the signal transduction cascade to be
investigated. Suitable 15 reporter enzymes are
generally known to the relevant skilled worker and
comprise firefly luciferase, renilla luciferase (both
commercially available for  example through Packard
Reagents), (3-galactosidase, etc. The selection of
suitable cell lines is known to the relevant skilled
worker and depends inter  alia on the target of the
assay or the read-out. These are ordinarily cell 20
lines which are easy to culture and to transfect, such
as, for example,  



HeLA, COS, CHO or NIH 3T3 cells. Assays for measuring
the intracellular ion concentration comprise for
example so-called FLIPRTM (fluorometric imaging plate
reader,  commercially available from Molecular
Devices) assays in which an argon 25 laser light
source in combination with a cooled CCD camera allows
simultaneous measurement of the intracellular ion
concentration (e.g. Na+  or Cat+, etc.) of different
mixtures in cells (e.g. cells which recombinantly or
naturally express particular ion channels) which are
cultured on 384-well  plates. It is possible by means
of these FLIPRTM assays to measure for 30 example the
intracellular calcium levels by means of particular
fluorochromes, e.g. Fluo-3, Fluo-4, the intracellular
pH by using BCECF,  BCPCF or specific FLIPRTM assay
kits, changes in the membrane potential  by using for
example DiBAC or specific FLIPRTM assay kits or
changes in  the membrane polarization. Other dyes are
suitable for determining the 35 concentration of other
ions such as zinc, sodium, etc. and are likewise
known in the state of the art and commercially
available. Examples of assays and dyes suitable for
determining the activity of  particular ion channels
(which, for example, control intracellular ion WO
2006/061130 PCT/EP2005/012802  15 concentrations and
whose activity can thus be determined on the basis of
the intracellular concentration of particular ions)
are those which respond  sensitively to changes in the
membrane potential, e.g. DiBAC or the  membrane
potential assay kit for the FLIPRTM assay from
Molecular 5 Devices, measurement of the mitochondrial
membrane polarization by JC-1  dye with the FLIPRTM
technology; ion-sensitive dyes such as Fluo-3, Fluo-4
or the calcium assay kit from Molecular Devices with
the FLIPRTM  technology for determining intracellular
ion concentrations; sodium- sensitive dyes, e.g. from
Molecular Probes, for determining the intracellular 10
sodium concentration; for determining the
intracellular calcium  concentration for example
assays based on patch clamping or on rubidium  ion
efflux measurement by means of atomic adsorption
spectroscopy, etc.  Further automatic devices and
robots for measuring and determining  particular
changes and states in cells are known to the relevant
skilled 15 worker and comprise for example the
AcumenTM detector from Acumen  Bioscience, a
fluorescence-based laser scanning reading device which
makes the three-dimensional reconstitution of the
distribution of suitably  labeled objects possible.
Examples suitable for measuring the protein
phosphorylation or kinase  20 activity are
fluorescence polarization, e.g. commercially available
through  Panvera, homogeneous time resolved
fluorescence (HTRF, Cis Bio) or  



LANCETM assays (Perkin Elmer Life Sciences) or the
amplified luminescent  proximity homogeneous assay
(ALPHAScreenTM from Packard  BioScience). 25 Other
types of assays and other types of read-outs are
likewise sufficiently  well known to the relevant
skilled worker. A further aspect of the invention
relates to a high-throughput screen for  finding
active ingredients based on one of the aforementioned
methods.  High-throughput screen means in the context
of this invention that the 30 method is carried out on
very small scales, for example on 96-, 386- or
1536-well plates or in mixtures with small volumes in
the region of a few  milliliters down to a few
nanoliters, so that a large number of mixtures, e.g.
500 000 or more, can be analyzed within a very short
time. The aforementioned uses and methods of the
invention, and the  35 aforementioned high-throughput
screen serve to find active ingredients for  the
treatment and/or prevention of degenerative cartilage
changes. They  serve in particular to find active
ingredients which are able to inhibit the  ability of
SGK to elicit and expedite such degenerative
processes. In the WO 2006/061130 PCT/EP2005/012802  16
context of the various aspects of this invention,
inhibitory means suitable  for inhibiting the function
of at least one of the SGK family members,  preferably
at least that of SGK1. This inhibition may derive from
a wide  variety of mechanisms, for example by lowering
the cellular SGK level (e.g. 5 by reducing the
transcription and/or translation, lowering the
stability of  protein or mRNA, etc.), inhibiting the
enzymatic activity of SGK or  negatively influencing
upstream or downstream signaling pathways.  Lowering
the cellular SGK level or inhibiting the enzymatic
activity is  preferred in this connection. 10 In
addition, the invention relates to a method for
identifying developing and  existing degenerative
cartilage changes which comprises the detection of
SGK in cartilage tissue. The SGK detection takes place
in this connection by methods known to the  skilled
worker. Thus, it is possible by suitable methods such
as, for  15 instance, detection of SGK in the
degenerated or degenerating cartilage on the basis of
immunohistochemical detections of SGK protein or RNA
(for  example immunohistochemical staining of
histological sections of tissue  samples, immunoblots,
Elisas or protein microarrays) or by detecting SGK
RNA by means of Northern blotting, quantitative PCR,
in situ hybridizations 20 or DNA microarrays, etc., to
use the presence of SGK in the cartilage  tissue for
identifying an existing or developing cartilage
degeneration.  Further suitable detection methods for
SGK expression are known to the  



relevant skilled worker. Suitable techniques for
taking tissue samples, e.g.  cartilage or synovial
fluid containing abraded cartilage cells, and their 25
processing for the various analytical methods are
likewise sufficiently well  known to the skilled
worker. Suitable antibodies for detecting the SGK
family or single SGK family  members are commercially
available (Santa Cruz Biotechnology, Europa
Bioproducts Ltd), or can be produced in rabbits by
using SGK peptides, 30 e.g. polypeptides having the
sequences shown in SEQ ID No. 4, 5, 6 or  SEQ ID No.
7-12, by standard protocols (see, for example, the
standard  literature indicated hereinafter). Their
production is conventionally  undertaken commercially
by various suppliers, e.g. by BioTrend, Cologne,
Germany. Antisera or antibodies which are specific for
one of the SGK 35 family members are produced in this
connection preferably by using  polypeptide fragments
of the C-terminal noncatalytic region of the
respective family member, e.g. of the 100, preferably
80 or fewer  C-terminal amino acids or particularly
preferably polypeptide fragments WO 2006/061130
PCT/EP2005/012802  17 selected from the 100,
preferably 85 N-terminal amino acids of the SGK
proteins, in particular fragments consisting of 20 to
100, 50 to 90 and  particularly preferably of the 85
N-terminal amino acids of the respective  SGK family
member (in the case of SGK2 starting from the sequence
of 5 SGK2(3; particularly suitable for SGK2a for this
purpose are the 21  N-terminal amino acids; cf. also
Kobayashi et al., 1999b). The selection and
preparation of suitable probes for hybridizing
immobilized nucleic acids on Northern and Southern
blots, DNA  microarrays, or tissue sections in situ,
and of oligonucleotide primers for 10 PCR is
sufficiently well known to the relevant skilled worker
(concerning  this, see also the standard literature
indicated hereinafter). Suitable for  differential
detection in this connection are in particular probes
which code  for the abovementioned, low-homology
regions of the various SGK family  members, e.g.
probes selected from the first 255 nucleotides of the
coding 15 sequence (corresponding to the 85
low-homology N-terminal amino acids  of the various
SGK family members; and for SGK2a probes selected from
the first 63 nucleotides of the coding sequence
corresponding to the low- homology N-terminal 21 amino
acids of the SGK2a protein; see above).  Suitable in
this connection for detecting SGK1 expression are
preferably 20 probes having the sequence shown in SEQ
ID No. I (figure 1), SEQ ID  No. 7 (figure 7) or SEQ
ID No. 13 (figure 8). In a preferred embodiment, SGKI
is detected in the method of the  invention. 



The method of the invention for identifying
degenerative cartilage changes  25 preferably
comprises the following steps: a) Measuring the
content of SGK protein or mRNA of an  isolated
cartilage sample to be investigated; b) Comparing with
the content of SGK protein or mRNA  of an isolated
sample of nondegenerated cartilage, 30 where the
amount of SGK in degenerated or degenerating cartilage
is  larger than that in nondegenerated cartilage.
These methods of the invention allow developing or
existing degenerative  cartilage changes to be
diagnosed simply and reliably by appropriate  analysis
of removed synovial fluid or tissue samples. 35 The
invention further relates to a test kit for diagnosing
degenerative  cartilage changes comprising at least
one means for detecting SGK. A kit  of parts (or "kit"
for short) in the context of the present invention
means the  combination of said components which have
been combined into a WO 2006/061130 PCT/EP2005/012802
18 functional unit in spatial juxtaposition to each
other and which may where  appropriate comprise
further components. The means is preferably an
antibody against at least one SGK protein or  protein
fragment and/or a primer set and/or a nucleic acid
probe (the two  5 latter for detecting mRNA expression
of at least one SGK mRNA). The preparation of such
means is sufficiently well known to the relevant
skilled  worker. The kit may additionally comprise
further advantageous  components such as suitable
buffers, enzymes, instructions for use, etc.  Such
components and necessary packaging means are known to
the  10 skilled worker from commercially available
diagnostic test kits. In a preferred embodiment of the
various subject matters and aspects of  the invention,
SGK is a polynucleotide, preferably human SGK or a
fragment or derivative thereof and comprises or
consists particularly  preferably of one of the
following sequences: 15 a) SEQ ID No. 1, SEQ ID No. 2
or SEQ ID No. 3 b) A sequence which hybridizes with at
least one of the  sequences according to a) under
stringent conditions and codes for  a polypeptide
having SGK function. c) A sequence which, on the basis
of the genetic code, is  20 degenerate in relation to
one of the sequences according to a or b  and codes
for a polypeptide having SGK function. d) A fragment
of one of the sequences according to a), b) or c)
which codes for a polypeptide having SGK function,
preferably a  fragment having one of the sequences
shown in SEQ ID No. 7-9  



25 (figure 7). e) A sequence generated starting from
one of the preceding  sequences a), b), c) or d) by
exchange of one or more bases, where  the base
exchange does not, or does not exclusively, take place
on  the basis of the degeneracy of the genetic code,
and which codes  30 for a polypeptide having SGK
function. In a further preferred embodiment, the SGK
polynucleotide comprises or  consists of a nucleotide
sequence shown in SEQ ID No. 1, SEQ ID No. 2 or  SEQ
ID No. 3. The SGK fragments used according to the
invention comprise or consist  35 preferably of one of
the nucleotide sequences shown in SEQ ID No. 7,  SEQ
ID No. 8, or SEQ ID No. 9 (polynucleotide fragments
shown in  figure 7). In another preferred embodiment
of the various subject matters and WO 2006/061130
PCT/EP2005/012802  19 aspects of the invention, SGK is
a polypeptide, preferably human SGK or a  fragment or
derivative thereof and is particularly preferably
encoded by a  nucleic acid which has at least one of
the following sequences or consists  thereof: 5 f) SEQ
ID No. 1, SEQ ID No. 2 or SEQ ID No. 3 g) A sequence
which hybridizes with at least one of the  sequences
according to a) under stringent conditions and codes
for  a polypeptide having SGK function. h) A sequence
which, on the basis of the genetic code, is  10
degenerate in relation to one of the sequences
according to a or b  and codes for a polypeptide
having SGK function. i) A fragment of one of the
sequences according to a), b) or c)  which codes for a
polypeptide having SGK function, preferably a
fragment having one of the sequences shown in SEQ ID
No. 7-9  15 (figure 7). j) A sequence generated
starting from one of the preceding  sequences a), b),
c) or d) by exchange of one or more bases, where  the
base exchange does not, or does not exclusively, take
place on  the basis of the degeneracy of the genetic
code, and which codes  20 for a polypeptide having SGK
function. In a further preferred embodiment, the SGK
polypeptide comprises or  consists of an amino acid
sequence shown in SEQ ID No. 4, SEQ ID No. 5  or SEQ
ID No. 6. The SGK fragments used according to the
invention comprise or consist  25 preferably of one of
the amino acid sequences shown in SEQ ID No. 10,  



SEQ ID No. 11, or SEQ ID No. 12 (figure 7). Stringency
describes reaction conditions which influence the
specificity of  the hybridization or annealing of two
single-stranded nucleic acid molecules  to one
another. The stringency and thus also the specificity
of a reaction 30 depends in this connection inter alia
on the temperature and the buffer  conditions: thus,
the stringency and therefore also the specificity can
be  increased by raising the temperature and lowering
the ionic strength. Low- stringency conditions (i.e.
also lower reaction or hybridization specificity)
exist for example when the hybridization is carried
out at room temperature 35 in 2xSCC solution.
High-stringency conditions by contrast apply for
example when hybridization is at 68C in 0.1X SSC and
0.1% SDS  solution. Hybridization under stringent
conditions in the sense of this application WO
2006/061130 PCT/EP2005/012802  20  preferably means
moreover 1) Hybridization of the labeled probe with
the sample to be  investigated at 60 to 70C and
preferably 65C or in the case of  oligonucleotides 5C
below the melting point of the double strand of 5
oligonucleotide and sample (this melting point is also
called the  "annealing temperature") overnight in 50
mM Tris pH 7.5, 1 M NaCl,  1% SDS, 10% dextran
sulfate, 0.5 mg/ml denatured herring or  salmon sperm
DNA. 2) Washing in 2xSSC at room temperature for 10
minutes. 10 3) Washing in 1xSSC/0.1% SDS at 60 to 70C
and preferably 65C  (or in the case of
oligonucleotides 5C below the annealing  temperature)
for 30 minutes. 4) Washing in 0.2 x SSC/0.1% SDS at 60
to 70C and preferably  65C (or in the case of
oligonucleotides 5C below the annealing  15
temperature) for 30 minutes. 5) Washing in 0.1 x
SSC/0.1% SDS at 60 to 70C and preferably  65C (or in
the case of oligonucleotides 5C below the annealing
temperature) for 30 minutes. Oligonucleotides are
preferably DNA fragments having a length of between
20 15 to 30, preferably 20 nucleotides. The annealing
temperature is in this  case determined by the formula
Tm=2 x (number of A+T) + 4 x (number of  G+C)C. A 2 x
SSC or 0.1 x SSC solution is prepared for example by
appropriate dilution of a 20 x SSC solution. The 20 x
SSC solution consists  of: 3M NaCI/0.3 M Na citrate x
21-120 25 Before the hybridization is carried out, the
polynucleotides to be  investigated, where appropriate
after electrophoretic fractionation (so-called  



Southern (DNA) or Northern blot (RNA)), or without
electrophoretic  fractionation (so-called dot or slot
blot), are transferred to a suitable  membrane, e.g. a
nylon or nitrocellulose membrane. The hybridization 30
takes place with a probe labeled in a suitable way.
Thus, radiolabeling or  labeling with fluorescent dyes
are expedient, but other types of labeling are
likewise conceivable. The probe is a single-stranded
polyribo- or  polydeoxyribonucleotide which is per se
in single-stranded form or is  usually
double-stranded, but is employed in the denatured
state. This probe 35 binds by base pairing to the DNA
or RNA probe which is in turn in single- stranded
form. The various amino acid and nucleotide sequences
are to be found in the  figures. WO 2006/061130
PCT/EP2005/012802  21 The various subject matters and
aspects of the invention are particularly  suitable
for use in cases of arthritic disorders, preferably
osteoarthrosis or  rheumatoid arthritis, and in
particular osteoarthrosis. 5 References Akutsu,N.,
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edition. Cold  Spring Harbor Laboratory Press, Cold
Spring Harbor, W. 545 pp; Current Protocols in
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2000; Wiley &  Sons, Inc; Editors: Fred M. Ausubel,
Roger Brent, Robert Eg, Kingston, David D.  Moore,
J.G. Seidman, John A. Smith, Kevin Struhl. Current
Protocols in Human Genetics; regularly uptdated; Wiley
& Sons, Inc; Editors:  Nicholas C. Dracopoli, Honathan
L. Haines, Bruce R. Korf, Cynthia C. Morton,
Christine E. Seidman, J.G. Seigman, Douglas R. Smith.
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edition; Alberts, B., Bray, D., Lewis, J., Raff, M.,
Roberts, K., Watson, J.D.; Garland Publishing, Inc.
New York & London, 1994; Short Protocols in Molecular
Biology, 5th edition, by Frederick M. Ansubel
(Editor),  Roger Brent (Editor), Robert E. Kingston
(Editor), David D. Moore (Editor), J.G.  Seidman
(Editor), John A. Smith (Editor), Kevin Struhl
(Editor), October 2002, John  Wiley & Sons, Inc., New
York" Gene Targeting: apractical approach (1995),
Editor. A.L. Joyner, IRL Press.  Transgenic Animal
Technology A Laboratory Handbook. C.A. Pinkert,
editor; Academic  Press Inc., San Diego, California,
1994 (ISBN: 0125571658). The invention is explained in
detail below by means of examples and  10 figures
which are not, however, intended,. to restrict the
subject matters of  the present invention: Example 1:
Gene expression analyses using osteoarthrosis arrays
15 The gene expression analyses were based on an
osteoarthrosis-specific  cDNA array which was produced
to order by GPC-Biotech and consists of  4500
cartilage-relevant genes which have been applied to
nylon  membranes. As probe for hybridization of the
array, total RNA (preparation WO 2006/061130
PCT/EP2005/012802  30 by standard methods) from
healthy and osteoarthrotic articular cartilage  was
translated by reverse transcription with incorporation
of 32P-labeled  nucleotides into a radioactive cDNA
and incubated with the cDNA samples  of the array by
standard methods. The hybridization and subsequent 



5 washing of the membranes was followed by detection
of the hybridization  signals by autoradiography. 270
of the genes which were expressed  differentially
differently between healthy and osteoarthrotic
cartilage were  considered for further analyses. One
of these genes was surprisingly SKG:  The findings of
the inventors' gene expression analysis showed for the
first 10 time that SGK expression is induced in
osteoarthrosis in articular cartilage.  It was
possible to confirm this finding by the number of
clones in cDNA  libraries: it emerged from this that,
in contrast to libraries of normal  cartilage, SGK
cDNA is expressed 14 times as frequently in cDNA
libraries  of osteoarthrotic cartilage. 15 Example 2:
Preparation of the arrays and hybridization The clones
for preparing the arrays were selected by SSH
(subtractive  suppression hybridization). Also used
were control clones and clones of  20 housekeeping
genes. The amplification took place with use of a PCR
kit from Qiagen, Hilden UK in 384-well polypropylene
plates (Genetix, UK)  using the M13 forward (5' GCT
ATT ACG CCA GCT GGC GAA AGG GGG  ATG TG 3') and M13
reverse primer (5' CCC CAG GCT TTA CAC TTT  ATG CTT
CCG GCT CG 3') in a PCR reaction with a reaction
volume of 25 50 pl as stated by the manufacturer
(Qiagen, Hilden UK, see above). The  reaction mixtures
were inoculated, using a 384-pin transfer apparatus
(Genetix), with 2 pl or less of bacterial culture, and
the plates were then  sealed with plastic film
(Genetix). The PCR amplification was carried out in
an automated waterbath system (KBioSystems, Basildon,
UK) under 30 standard conditions (Meier-Ewert, S. et
al.). The PCR products from 4396  cDNA clones were
transferred singly to 8 x 12 cm replica nylon
membranes  (Hybond N+, Amersham Pharmacia Biotech)
using a robotic applicator as  described by Maier et
al., and then immobilized on the membrane by air-
drying. The PCR products were moreover applied to the
membranes twice 35 in the form of a 5 x 5 pattern with
a point-to-point distance of 850 pm.  Example 3: Probe
labeling, hybridization and washing WO 2006/061130
PCT/EP2005/012802  31 A total amount of 2 pg of total
RNA were transcribed into cDNA using  superscript II
reverse transcriptase (#18064-071, Invitrogen) in four
different reaction mixtures. The mixtures each
comprised in this case: 200  units of superscript II
(#18064-071, Invitrogen), 50 pCi of 33P a-dCTP 5
(#NEG313H, NEN Life Science Products GmbH) in each
case 0.66 mM  dATP, dGTP, dTTP, 0.5 pg of random
hexamers (Amersham Pharmacia  



Biotech) and 10 mM DTT in superscript II first-strand
reaction buffer  (Invitrogen). The reaction was
incubated at 42C for 4 hours and then the  cDNA was
purified using quick spin columns (Roche, Penzberg
Germany) 10 as stated by the manufacturer. The
hybridization was preceded by  denaturation of each
probe using 0.11 volumes of denaturing solution (1 M
NaOH/10 mM EDTA) and 5 pg of human COT-1 DNA
(15279-011,  Invitrogen) at 70C for 20 minutes. Each
probe was then neutralized by  adding one volume
quantity of neutralizing solution (1 M Na 15
phosphates/pH 7.0) at 70C for 10 minutes and then
added to the  hybridization mixture.
Reverse-transcribed cDNA from cartilage total RNA  was
employed as probe. For each hybridization experiment,
3 arrays were prehybridized in 50 ml of  20
hybridization buffer (7% SDS, 50% deionized formamide,
5 x SSC, 50 mM  Na phosphate buffer pH 7.0 and 2% dry
milk powder) for 2 hours before the  probe was added.
The hybridization took place after addition of the
probe in  plastic vessels (20 cm x 10 cm) at 50C for
16 hours. After the  hybridization, the arrays were
washed twice in a 2 x SSC, 1% SDS buffer 25 and twice
in a 0.1% SSC and 0.5% SDS buffer. Each washing step
was  carried out at 65C for 15 minutes. The membranes
were then packed in  clingfilm, put into contact with
phospho-storage screens for 5 days and  scanned using
a FUJI BAS 5000 imaging system with a resolution of
25 pm. The images were analyzed using a commercially
available array 30 analysis program (VisualGrid, GPC
Biotech AG) which converted the  average signal
intensity of each position applied to the array into
computer- readable data and stored it as file in a
storage medium. Example 4:  35 Data analysis Raw data
in the files which the signal intensity of the various
array signals  (which each corresponded to individual
clones) were analyzed as follows:  initially, the
background signal was corrected by subtracting signal
WO 2006/061130 PCT/EP2005/012802  32 intensities
derived from positions not loaded with DNA.
Subsequently,  average signal intensities were
corrected taking account of the six different  replica
values per clone (3 arrays with in each case two data
points) and  logarithmically transformed, and standard
deviations, were determined for 5 each of the clones
on the array. Then possible samples outliers? were
identified by combining data from individual patient's
samples using a  hierarchical clustering algorithm
based on the average-linkage method  (Eisen et al.,
1998). Finally, differentially expressed clones were
identified  by comparing the resulting average signal
intensities (comparison of the 



10 average signal intensity of a particular clone in a
cDNA sample from  cartilage of OA patients with the
average signal intensity in a cDNA sample  from
healthy cartilage). Alternatively, the average signal
intensity of a particular clone of each  15 group of
OA patients was compared with the average signal
intensity of the  samples of healthy cartilage. The
level of expression of a gene in a particular tissue
sample represented  by a particular cDNA clone in each
case was related to the average signal  intensity of a
particular clone from the hybridization experiment by
20 employing probes which corresponded to the tissue
samples. A higher  average signal intensity in this
case corresponded to a higher level of  expression.
The significance of gene expression was determined for
each  comparison by using a two-tailed T test. A p
value of 0.1 was employed as  significance threshold
in order thus to identify clones which represent 25
genes which were differentially expressed in a group
of samples from OA  patients compared with normal
cartilage samples. Example 5: Hybridization of the
cDNA arrays 30 To confirm the differential gene
expression, individual clones identified by  the
abovementioned procedure were employed as probes and
hybridized  with arrays onto which primary cDNA
libraries from osteoarthrotic and  normal tissue were
immobilized. The primary cDNA libraries were in this
case generated by standard methods, introduced into
bacteria, a selection 35 of bacterial clones which
represents the library was isolated, and this
selection of clones was introduced into microtiter
plates by standard  methods (see Bancroft et al.,
1999). (1999; Methods in Microbiology 28:  67-82). The
arrays were produced by the methods described above
using WO 2006/061130 PCT/EP2005/012802  33 the robotic
systems described above but were in each case 23 x 23
cm in  size and comprised about - 40 000 PCR products
which corresponded to  primary cDNA clones applied in
duplicates. Two sets of arrays were  employed for
these experiments; a first set of 5 arrays
corresponding to 5 200 000 cDNA clones of a cDNA
library from normal tissue and a second  set of 5
arrays corresponding to 200 000 cDNA clones of a cDNA
library  from osteoarthotic tissue. The PCR products
of individual clones which represent differentially
10 expressed genes were radiblabeled by random priming
(DecaPrime  system, Ambion) by standard methods. Each
labeled clone was hybridized  onto one replicate of
the first and second of the two array sets, resulting
a  total number of 10 arrays, each of which
represented 200 000 different  



primary cDNA clones from normal and osteoarthrotic
cartilage tissue. The 15 hybridizations were in this
case carried out in plastic dishes with an area of  24
x 24 cm using church buffer (7% SIDS, 0.5 m Na
phosphate buffer,  pH 7.0, 1 mM EDTA) at 65C for 16.
The washing steps corresponded to  those previously
described. After the phosphor storage screens had been
exposed to the hybridized arrays packed in film
overnight, the arrays were 20 scanned in accordance
with the above procedure using the FUJI BAS  1800 II
system at a resolution of 100 pm, and the signals were
transformed  into storable data. The number of primary
cDNA clones on each set of  arrays which hybridized
with the labeled clones was determined using the
aforementioned image analysis system and the procedure
described 25 previously. A particular gene with higher
expression in a first tissue than in  a second in this
case resulted in a larger number of hybridization
signals on  the array set which corresponded to the
primary cDNA library of the first  tissue than on the
array set which comprised the library of the second
tissue. 30 Example 6 Investigation of the molecular
mechanisms of OA by comparative gene  expression
analyses represents an attractive approach to the
analysis of  35 the pathological state and the
identification of novel molecular points of attack for
pharmacological intervention. Interpretation of the
results used  for this purpose from "genomics
analyses" is complicated because multiple  processes,
in some cases in opposite directions, proceed in
parallel to one WO 2006/061130 PCT/EP2005/012802  34
another in OA-affected cartilage. An example which may
be mentioned  here is the simultaneous occurrence of
cartilage-constructing and cartilage- degrading
activities. In order to obtain a first approximation
to the potential function of a gene  5 differentially
expressed in OA compared with normal cartilage, there
is a  need for systems in which cartilage-degrading
and -constructing activities  can be visualized
separately. One example of a system suitable for this
purpose is a skeleton  development model, endochondral
ossification. Cartilage synthesis and  10 cartilage
degradation likewise take place simultaneously during
endochondral ossification. In contrast to OA, however,
this takes place in  zones which are clearly
demarcated from one another and which also have
differently differentiated cell types. The zone of
proliferating cartilage cells  is demarcated from the
region of so-called hypertrophic cartilage cells 15
which are clearly identifiable morphologically by
their increased cell  



volume. Rearrangements and degradation events of the
normal  extracellular cartilage matrix (ECM) whose
main constituents are typically  composed of collagens
of type II, IX and XI and the proteoglycan aggrecan
take place in this region. Hypertrophic cartilage
cells by contrast synthesize 20 the type X collagen
which is specific for this zone. In the hypertrophic
cartilage zone there is calcification of the tissue,
and loss of the  antiangiogenic status of the
cartilage and vascularization of the tissue  occur,
with subsequent formation of bone adjoining the
hypertrophic  cartilage zone of the skeletal
primordium (figure 9A). Residues of cartilage 25 ECM
are still present at the site of bone formation in the
early stage of  development and are then further
degraded or serve as differentiation  matrix for other
cells. Accordingly, to visualize the activity of genes
expressed under  osteoarthrotic conditions in
articular cartilage in such a skeletal  30 development
model, the basis must be a cartilage-constructing
function for expression of the gene to be investigated
in the proliferating zone and a  cartilage-degrading
function for expression in the hypertrophic zone or
embryonic bone. 35 Since no data at all on expression
of SGK-1 in cartilage tissue were  previously known,
the expression of SGK-1 mRNA, as described above,  was
tested during endochondral ossification. The aim
thereof was to obtain  initial information about the
significance of the elevated SGK-1 mRNA level WO
2006/061130 PCT/EP2005/012802  35 in cartilage tissue
which was detected in the foregoing array analyses.
The  extremities of neonatal mice were used as tissue
to be investigated. During  embryonic development of
mice, skeletal growth and the process of  endochondral
ossification is still proceeding at this time. 5 The
SGK-1 mRNA was then investigated by means of the
method of in situ  hybridization. For this purpose,
the extremities of neonatal mice and mouse embryos of
10 various stages of development were fixed overnight
in 4%  paraformaldehyde (PFA) which was dissolved in
phosphate-buffered saline  (PBS) and dehydrated by
stepwise transfer into an ascending series of
different ethanol concentrations (replacement of the
PBS solution by  ethanol/PBS solutions). The
dehydrated tissues were then transferred into 15
xylene and paraffin-embedded. For this purpose,
initial incubation in a  xylene/paraffin mixture was
followed by the tissues then being put into pure
paraffin and, after evaporation of the xylene,
embedded in the wax. The  tissue sections for in situ
hybridization were prepared by dividing the  



paraffin-embedded embryos and extremities into
sections 7 pM in diameter 20 and transferring them to
microscope slides. The sections were then labeled
with digoxygenin-11-UTP and hybridized SGK-1-specific
antisense  riboprobes. The riboprobes were transcribed
by standard methods using T7  RNA polymerase (Roche)
from an SGK-1 cDNA fragment which was  cloned into the
plasmid vector pCRR-bluntll-TOPR (Invitrogen). The in
vitro 25 transcription was preceded by linearization
of the plasmid at the end of the  SGK-1 cDNA sequence
with Kpnl (Invitrogen) in order to terminate
transcription there. The sequence of the cDNA fragment
of murine SGK-1 (nucleotides 746 to  1425) used
represents a partial sequence of the sequence
disclosed in the  30 NCBI nucleotide database under
80005720 (nucleotide 746-1425) and is  depicted as SEQ
ID No. 13 in figure 8. The in situ hybridization of
the tissue sections was carried out as described  by
Dietz et al. (1999). After detection of the
hybridization products, the  35 sections were covered
with coverslips in Kaiser's glycerin gelatine (Merck)
and analyzed and photographed using a Zeiss Axioplan 2
microscope. The  inventors were able, on the basis of
the in situ hybridizations described  above, for the
first time to detect SGK-1 mRNA in cartilage cells.
The WO 2006/061130 PCT/EP2005/012802  36 expression
domain of the SGK-1 mRNA detected in this case was
located  specifically in the hypertrophic cartilage
cells (figure 9c) and was  undetectable in the
proliferating cartilage-constructing cells. It was
possible  to show this finding unambiguously by
comparing with the occurrence of 5 the mRNA for
collagen X, the marker gene for hypertrophic cartilage
cells  (figure 9B). The proliferating cartilage was by
contrast unambiguously  negative in relation to SGK-1
mRNA (figure 9c). It emerges from the results of the
in situ hybridization experiments carried  10 out that
the natural occurrence of SGK-1 in cartilage is not
connected to the  synthesis and maintenance of
cartilage but displays its function in  transformation
(hypertrophy) and degradation thereof. Expression of
SGK-1 in osteoarthrotic cartilage is accordingly a
process  which favors or is a partial cause of the
pathology of OA. SGK-1 might,  15 through its
regulatory properties, be a new key molecule for the
induction of early pathological cartilage changes as
well as of later degradative  activities in cartilage.
For this reason, SGK-1 is a very interesting novel
target molecule for pharmacological intervention in
osteoarthrosis. 20 Example 7 In order to check the
presumptions derived from the preceding experiments
about the function of SGK-1 in cartilage, further in
vitro experiments were  



carried out on the chondrogenic cell line ATDC5. 25
ATDC5 is a clonal cell line obtained from the mouse
teratocarcinoma line  AT805 and undergoes a
cartilaginous differentiation under the influence of
insulin (10 pg/ml of culture medium). For the
experimental procedure, the  cells are maintained as
monolayer on cell culture dishes. After a confluent 30
cell lawn has formed, condensations of cells start to
form under the  influence of insulin and, after a
relatively long period of time, form light  refracting
clusters and increase in number. This cartilaginous
differentiation  can easily be visualized by staining
the cartilage proteoglycans with Alcian  blue
(Shukunami et al., 1996). In a similar manner to
endochondral 35 ossification, the cells possess a
further differentiation potential to  hypertrophy and
calcification. The process is assisted by specific
medium  and carbon dioxide conditions (Shukunami et
al., 1997). Calcification of the  cultures can be
detected by Ca 2+ staining with alizarin red. At the
molecular WO 2006/061130 PCT/EP2005/012802  37 level
it is clearly evident that there is an increase in the
mRNA for collagen  X, the marker gene for hypertrophic
cartilage cells (Shukunami et al.,  1997). In the
experiments carried out here it was not possible for
the  hypertrophic differentiation to be separated
entirely unambiguously from 5 the
chrondrocyte-proliferating activity of the ADTC5 cells
so that, in parallel  with the normal cartilage marker
genes such as type II collagen, also small  amounts of
type X collagen were detectable at the mRNA level.
However,  these then increased markedly on induction
of calcification of the cultures  (figure 10), whereas
the amounts of collagen type II mRNA diminished (no
10 figure). Expression of SGK-1 mRNA under these
conditions was similar to collagen  X (Coll Oat) mRNA.
During the cartilaginous differentiation and
proliferation  of the ATDC5 cells, basal amounts of
SGK-1 mRNA were detectable and  then rose drastically
after hypertrophy and calcification of the cells were
15 induced (figure 10). The amounts of SGK-1 and
CollOal mRNA were  detected by carrying out
quantitative PCR experiments and Northern blot
hybridizations. Both analysis methods provided
comparable results. The  findings from the in situ
hybridizations were therefore confirmed in a
comparable in vitro model. 20 Example 8 For targeted
investigation of the function of SGK-1 during
cartilage  differentiation, human SGK-1 was
overexpressed in ATDC5 cells by a  25 retroviral
vector system (pLPCX vector) derived from MMLV (Murine



Moloney Leukemia Virus). Two different SGK-1 variants
were used in this  case: a kinase-deficient mutant
(mutation threonine256 and serine422 to  alanine =
SGK-1 KD) and the naturally occurring functional form
(SGK-1  wt). ATDC5 cells which contained only the
retroviral vector without SGK-1, 30 or were
untransduced, were used as control for viral SGK-1
transduction.  The cells were then stimulated with
insulin to cartilage differentiation and  analyzed
after a period of 21 days. The extent of
cartilaginously  differentiated cells was investigated
by analyzing the proteoglycan  synthesis. For this
purpose, the cultures were stained with Alcian blue
and 35 tested for expression of the mRNA for aggrecan,
the main proteoglycan of  cartilage (figure 11). It
was possible to show clearly in these experiments that
overexpression of  SGK-1 brings about inhibition of
cartilage synthesis. Both the amount of WO 2006/061130
PCT/EP2005/012802  38 Alcian blue-stained proteoglycan
(figure 11) and of aggrecan mRNA  (figure 12) was
significantly reduced. The kinase-deficient SGK-1 form
by  contrast had no negative effect on this parameter
(figure 11, 12). The  described controls showed
similarly neutral behavior. It was thus possible 5 to
show that inhibition of cartilage synthesis and ECM
formation is  attributable to the effect of SGK-1 and
was not produced by the artificially  increased amount
of protein as a result of overexpression. Various
conclusions can be drawn from these experiments about
the effect  of SGK-1 in articular cartilage affected
by OA. 10 Firstly, SGK-1-expressing cartilage cells
are no longer able to synthesize  sufficient
extracellular matrix such as, for example,
proteoglycans which  are essential for the function of
the tissue. Secondly, the cartilage cells are
prevented from compensating for or repairing
degradation processes by  increasing the expression of
genes such as aggrecan. The function of 15 SGK-1 as
potential initiator and central factor of OA pathology
is thus  confirmed. SGK-1 therefore represents a
highly interesting target molecule for finding  and
developing novel active ingredients for the treatment
of degenerative  cartilage changes, especially
osteoarthrosis. 20 Expression of SGK-1, -2 and -3 in
articular cartilage cells ought to provide  important
information for further analysis of the function of
the molecules. It  is possible for this purpose for
example to produce and analyze transgenic  and
knockout models of the mouse by standard methods known
to the  skilled worker (see, for example, the listed
literature on standard methods).  25 Description of
the figures  



FIGURE 1 Coding polynucleotide sequence of human serum
glucocorticoid-regulated  30 kinase 1 (SGK1) according
to NCBI access number NM_005627,  AF153609 (SEQ ID No.
1). FIGURE 2 Coding polynucleotide sequence of human
serum glucocorticoid-regulated  35 kinase 2 (SGK2)
according to NCBI access number AF1 69034, AF186470
(SEQ ID No. 2). FIGURE 3 WO 2006/061130
PCT/EP2005/012802  39 Coding polynucleotide sequence
of human serum glucocorticoid-regulated  kinase 3
(SGK3) according to NCBI access number NM_013257,
AF085233, AF1 69035 (SEQ ID No. 3). 5 FIGURE 4 Amino
acid sequence of human serum glucocorticoid-regulated
kinase 1  (SGK1) according to NCBI access number
NP_005618 (SEQ ID No. 4).  FIGURE 5 10 Amino acid
sequence of human serum glucocorticoid-regulated
kinase 2  (SGK2) according to NCBI access number
NP733794, NP_057360 (SEQ  ID No. 5). In the figure,
the first amino acids of the two different SGK 2
isoforms a and 0 are emboldened. The DDG/EMBUGenBank
access  numbers of these two subtypes are AF169034 (a)
and AF186470 ((3). 15 SGK2a is a protein of 367 amino
acids, while SGK2(3 is a protein of 427  amino acids.
FIGURE 6 Amino acid sequence of human serum
glucocorticoid-regulated kinase 3  20 (SGK3) according
to NCBI access number Q96BR1 (SEQ ID No. 6). SGK3  is
a protein with a length of 429 amino acids. FIGURE 7
Amino acid and encoding polynucleotide sequences of
functional fragments  25 of SGK subtypes 1 to 3:
figure 7A shows a fragment containing the kinase
domain of the SGK1-encoding polynucleotide sequence
(SEQ ID No. 7);  figure 7B shows a fragment containing
the kinase domain of the SGK2- encoding polynucleotide
sequence (SEQ ID NO. 8); figure 7C shows a  fragment
containing the kinase domain of the SGK3-encoding 30
polynucleotide sequence (SEQ ID No. 9); figure 7D
shows a fragment  containing the kinase domain of the
SGK1 amino acid sequence  (SEQ ID No. 10); figure 7E
shows a fragment containing the kinase domain  of the
SGK3 amino acid sequence (SEQ ID No. 11); figure 7F
shows a  fragment containing the kinase domain of the
SGK3 amino acid sequence  



35 (SEQ ID NO. 12); FIGURE 8 cDNA fragment of the
mouse SGK-1 mRNA: WO 2006/061130 PCT/EP2005/012802  40
Figure 8 shows the nucleotide sequence of a cDNA
fragment which was  cloned from the mouse SGK-1 mRNA
and used to prepare riboprobes  (SEQ ID No. 13). 5
FIGURE 9 Detection of SGK-1 mRNA expression by in situ
hybridization on tissue  sections of the tibia of a
neonatal mouse. A: Control staining with hematoxilin
and eosin. B: Detection of CollOal expression in
hypertrophic cartilage cells by in  10 situ
hybridization with digoxigenin-labeled antisense
riboprobes and  subsequent color reaction. C:
Detection of SGK-1 mRNA mRNA in  hypertrophic
cartilage cells by in situ hybridization with
digoxigenin- labeled antisense riboprobes and
subsequent color reaction. 15 The illustrations in the
figure showed the detection of SGK-1 (figure 9C) in
the hypertrophic cartilage cells of the tibia of a
neonatal mouse by in situ  hybridization of specific
antisense riboprobes. For better identification of the
cells, a corresponding control staining of the tissue
section is shown  (figure 9A). 20 FIGURE 10 Comparison
of SGK-1 and CollOal mRNA expression in ATDC5 cells in
various stages of differentiation. 1: ATDC5 cells in
the subconfluent stage  25 2: Confluent ATDC5 cells 3:
Chondrogenically differentiated ATDC5 cells after
3-week insulin  addition 4: Chondrogenically
differentiated ATDC5 cells as described for 3. after
additional calcification over a period of two weeks.
30 Figure 10A shows the analysis of amounts of SGK-1
and CollOal mRNA  by quantitative PCR. Numerical units
are stated to indicate the extent of the  expression
amplitudes. 35 Figure 10B shows the detection of SGK-1
and CollOal mRNAs by  Northern blot hybridization. The
expression of R-actin mRNA was measured in A and B to
calibrate for  the amounts of total cellular RNA
employed in the reactions. WO 2006/061130
PCT/EP2005/012802  



41  FIGURE 11 Virally transduced ATDC5 cells for
stable overexpression of SGK-1.  ATDC5: untreated
cells as control 5 pLCPCX: stable integration of the
transduction vector without SGK-1,  likewise for
control SGK-1 wt: overexpression of functional SGK-1
SGK-1 KD: overexpression of a kinase-deficient SGK-1
The cells were maintained under chondrogenic
differentiation conditions for  10 21 days after
reaching confluence. The extent of chondrogenic
differentiation and proteoglycan production was
detected by staining with  Alcian blue.
SGK-1-overexpressing cells show significantly reduced
amounts of  cartilaginously differentiated cells and
proteoglycan formation, whereas the  15
kinase-deficient SGK-1 has no effect in this regard. A
and B shows the identical test in two independent
experiments.  FIGURE 12 Analysis of proteoglycan
expression of the samples described in figure 11  20
at the level of aggrecan mRNA by quantitative PCR. A
and B correspond to the samples depicted in figure 11A
and B.  1. ATDC5 2. pLPCX  25 3. SGK-1 wt  4. SGK-1 KD
Numerical units are stated to indicate the extent of
the expression  amplitudes. The amounts of measured
aggrecan mRNA almost all show  parallel behavior to
the amounts shown in figure 11 for the proteoglycan
30 detected by Alcian blue staining. Only the pLPCX
sample in figure 11B shows in the comparison at the
mRNA level a smaller amplitude compared with the SGK-1
wt sample.  However, the greatly reduced aggrecan mRNA
expression after  overexpression of SGK-1 wt compared
with ATDC5 and SGK-1 KD is  35 unambiguous. WO
2006/061130 PCT/EP2005/012802  42  Claims: 1. The use
of an SGK protein, of a functional derivative or
fragment  thereof or of a nucleic acid encoding such a
protein, fragment or  5 derivative for finding active
ingredients for the prevention or treatment  of
degenerative cartilage changes. 2. A method for
identifying active ingredients for the prevention or  



treatment of degenerative cartilage changes with the
steps 10 a. Contacting an SGK protein, a functional
derivative or  fragment thereof with a potential
active ingredient; b. Determining the SGK activity in
the presence of the potential  active ingredient; c.
Determining the SGK activity in the absence of the
potential  15 active ingredient; d. Comparing the SGK
activity from b with that from c). 3. A method for
identifying active ingredients for the prevention or
treatment of degenerative cartilage changes with the
steps 20 a. Contacting a nucleic acid encoding an SGK
protein, derivative  or fragment thereof with a
potential active ingredient in a  system which is
capable at least of transcription; b. Determining the
amount of SGK protein, derivative or  fragment or of
the mRNA encoding the latter, in the presence  25 of
the potential active ingredient; c. Determining the
amount of SGK protein, derivative or  fragment or of
the mRNA encoding the latter, in the absence  of the
potential active ingredient; d. Comparing the protein
or mRNA amounts from b) and from  30 c). 4. A method
for identifying active ingredients for the prevention
or  treatment of degenerative cartilage changes with
the steps a. Contacting an SGK protein, a functional
derivative or  35 fragment thereof or a nucleic acid
coding therefor, with a  potential active ingredient
in a system which is capable at  least of translation;
b. Determining the activity of the SGK protein, a
functional WO 2006/061130 PCT/EP2005/012802  43
fragment or derivative thereof in the presence of the
potential  active ingredient; c. Determining the
activity of the SGK protein, functional  fragment or
derivative thereof in the absence of the potential  5
active ingredient. 5. A high-throughput screen for
finding active ingredients based on a  method as
claimed in any of claims 2 to 4. 10 6. A method for
identifying degenerative cartilage changes comprising
the detection of SGK in cartilage tissue. 7. A method
for identifying degenerative cartilage changes as
claimed  in claim 6 with the steps 



15 a. Measuring the content of SGK protein or mRNA of
an isolated  cartilage sample to be investigated; b.
Comparing with the content of SGK protein or mRNA of
an  isolated sample of nondegenerated cartilage. 20 8.
The use as claimed in claim 1, method as claimed in
any of claims 2  to 4 or high-throughput screen as
claimed in claim 5, wherein SGK is  employed as
isolated molecule. 9. The use as claimed in claim 1,
wherein SGK is employed in a  25 biochemical or
cellular assay. 10. The method as claimed in any of
claims 2 to 4 or high-throughput  screen as claimed in
claim 5, wherein the assay is a biochemical or
cellular assay. 30 11. The use as claimed in claim 1,
method as claimed in any of claims 2  to 4 or
high-throughput screen as claimed in claim 5, wherein
SGK is  human SGK. 35 12. The use, method or
high-throughput screen as claimed in claim 11,
wherein the serum glucocorticoid-regulated kinase is
SGK1, 2 or 3  and preferably SGK1. WO 2006/061130
PCT/EP2005/012802  44 13. The use as claimed in claim
1 or high-throughput screen as claimed  in claim 5,
wherein SGK or the fragment or derivative thereof is a
polynucleotide. 5 14. The use or high-throughput
screen as claimed in claim 15 or method  as claimed in
either of claims 3 or 4, wherein the polynucleotide
comprises one of the following sequences or consists
thereof: a. SEQ ID No. 1, SEQ ID No. 2 or SEQ ID No.
3; b. a sequence which hybridizes with at least one of
the  10 sequences according to a) under stringent
conditions and  codes for a polypeptide having SGK
function; c. a sequence which, on the basis of the
genetic code, is  degenerate in relation to one of the
sequences according to a  or b and codes for a
polypeptide having SGK function; 15 d. a fragment of
one of the sequences according to a), b) or c)  which
codes for a polypeptide having SGK function,
preferably a fragment having one of the sequences
shown in  SEQ ID No. 7-9; e. a sequence generated
starting from one of the preceding  20 sequences a),
b), c) or d) by exchange of one or more bases,  where
the base exchange does not, or does not exclusively,  



take place on the basis of the degeneracy of the
genetic  code, and which codes for a polypeptide
having SGK  function. 25 15. The use as claimed in
claim 1 or high-throughput screen as claimed  in claim
5, wherein SGK or the functional fragment or
derivative  thereof is a polypeptide. 30 16. The use
or high-throughput screen as claimed in claim 15 or
method  as claimed in either of claims 2 or 4, wherein
the polypeptide in  encoded by a polynucleotide having
one of the following sequences:  a. SEQ ID No. 1, SEQ
ID No. 2 or SEQ ID No. 3; b. a sequence which
hybridizes with at least one of the  35 sequences
according to a) under stringent conditions and  codes
for a polypeptide having SGK function; c. a sequence
which, on the basis of the genetic code, is
degenerate in relation to one of the sequences
according to a WO 2006/061130 PCT/EP2005/012802  45 or
b and codes for a polypeptide having SGK function; d.
a fragment of one of the sequences according to a), b)
or c)  which codes for a polypeptide having SGK
function,  preferably a fragment having one of the
sequences shown in  5 SEQ ID No. 10-12; e. a sequence
generated starting from one of the preceding
sequences a), b), c) or d) by exchange of one or more
bases,  where the base exchange does not, or does not
exclusively,  take place on the basis of the
degeneracy of the genetic 10 code, and which codes for
a polypeptide having SGK  function. 17. The use or
high-throughput screen as claimed in claim 15 or
method  as claimed in either of claims 2 or 4, wherein
the polypeptide  15 comprises the sequence shown in
SEQ ID No. 4, SEQ ID No. 5 or  SEQ ID No. 6 or
consists thereof. 18. The use or high-throughput
screen as claimed in claim 15 or method  as claimed in
either of claims 2 or 4, wherein the functional
fragment  20 or derivative comprises the sequence
shown in SEQ ID No. 10, SEQ  ID No. 11 or SEQ ID No.
12 or consists thereof. 19. A test kit for diagnosing
degenerative cartilage changes comprising  at least
one means for detecting SGK. 25 20. The test kit as
claimed in claim 19, wherein the means is an  



antibody, a primer set or a nucleic acid probe. 21.
The test kit as claimed in either of claims 19 or 20,
which additionally  30 comprises instructions for use
for carrying out the diagnostic  method. 22. The
method, use, high-throughput screen or test kit as
claimed in  any of the preceding claims, wherein the
degenerative cartilage  35 change is an arthritic
disorder, preferably rheumatoid arthritis or
osteoarthrosis and particularly preferably
osteoarthrosis. WO 2006/061130 PCT/EP2005/012802  1/11
SEQUENCE LISTING  <110> sanofi-AVentis Deutschland
GmbH <120> Use of serum/glucocorticoid-regulated
kinase  <130> DEAV 2004/0077 <140> 10 2004 059 781.2
<141> 2004-12-10 <160> 13 <170> Patentln Ver. 2.1
<210> 1 <211> 2370  <212> DNA <213> Homo sapiens
<400> 1 cacgagggag cgctaacgtc tttctgtctc cccgcggtgg
tgatgacggt gaaaactgag 60  gctgctaagg gcaccctcac
ttactccagg atgaggggca tgctggaaat tctcatcgct 120
ttcatgaagc agaggaggat gggtctgaac gactttattc agaagattgc
caataactcc 180  tatgcatgca aacaccctga agttcagtcc
atcttgaaga tctcccaacc tcaggagcct 240  gagcttatga
atgccaaccc ttctcctcca ccaagtcctt ctcagcaaat caaccttggc
300  ccgtcgtcca atcctcatgc taaaccatct gactttcact
tcttgaaagt gatcggaaag 360  ggcagttttg gaaaggttct
tctagcaaga cacaaggcag aagaagtgtt ctatgcagtc 420
aaagttttac agaagaaagc aatcctgaaa aagaaagagg agaagcatat
tatgtcggag 480  cggaatgttc tgttgaagaa tgtgaagcac
cctttcctgg tgggccttca cttctctttc 540  cagactgctg
acaaattgta ctttgtccta gactacatta atggtggaga gttgttctac
600  catctccaga gggaacgctg cttcctggaa ccacgggctc
gtttctatgc tgctgaaata 660  gccagtgcct tgggctacct
gcattcactg aacatcgttt atagagactt aaaaccagag 720
aatattttgc tagattcaca gggacacatt gtccttactg atttcggact
ctgcaaggag 780  aacattgaac acaacagcac aacatccacc
ttctgtggca cgccggagta tctcgcacct 840  gaggtgcttc
ataagcagcc ttatgacagg actgtggact ggtggtgcct gggagctgtc
900  ttgtatgaga tgctgtatgg cctgccgcct ttttatagcc
gaaacacagc tgaaatgtac 960  gacaacattc tgaacaagcc
tctccagctg aaaccaaata ttacaaattc cgcaagacac 1020
ctcctggagg gcctcctgca gaaggacagg acaaagcggc tcggggccaa
ggatgacttc 1080  



atggagatta agagtcatgt cttcttctcc ttaattaact gggatgatct
cattaataag1140  aagattactc ccccttttaa cccaaatgtg
agtgggccca acgagctacg gcactttgac 1200  cccgagttta
ccgaagagcc tgtccccaac tccattggca agtcccctga cagcgtcctc
1260  gtcacagcca gcgtcaagga agctgccgag gctttcctag
gcttttccta tgcgcctccc 1320  acggactctt tcctctgaac
cctgttaggg cttggtttta aaggatttta tgtgtgtttc 1380
cgaatgtttt agttagcctt ttggtggagc cgccagctga caggacatct
tacaagagaa 1440  tttgcacatc tctggaagct tagcaatctt
attgcacact gttcgctgga attttttgaa 1500  gagcacattc
tcctcagtga gctcatgagg ttttcatttt tattcttcct tccaacgtgg
1560  tgctatctct gaaacgagcg ttagagtgcc gccttagacg
gaggcaggag tttcgttaga 1620  aagcggacct gttctaaaaa
aggtctcctg cagatctgtc tgggctgtga tgacgaatat 1680
tatgaaatgt gccttttctg aagagattgt gttagctcca aagcttttcc
tatcgcagtg 1740  tttcagttct ttattttccc ttgtggatat
gctgtgtgaa ccgtcgtgtg agtgtggtat 1800  gcctgatcac
agatggattt tgttataagc atcaatgtga cacttgcagg acactacaac
1860  gtgggacatt gtttgtttct tccatatttg gaagataaat
ttatgtgtag acttttttgt 1920  aagatacggt taataactaa
aatttattga aatggtcttg caatgactcg tattcagatg 1980
cctaaagaaa gcattgctgc tacaaatatt tctattttta gaaagggttt
ttatggacca 2040  atgccccagt tgtcagtcag agccgttggt
gtttttcatt gtttaaaatg tcacctgtaa 2100  aatgggcatt
atttatgttt ttttttttgc attcctgata attgtatgta ttgtataaag
2160  aacgtctgta cattgggtta taacactagt atatttaaac
ttacaggctt atttgtaatg 2220  taaaccacca ttttaatgta
ctgtaattaa catggttata atacgtacaa tccttccctc 2280
atcccatcac acaacttttt ttgtgtgtga taaactgatt ttggtttgca
ataaaacctt 2340  gaaaaataaa aaaaaaaaaa aaaaaaaaaa 2370
<210> 2 <212> 2146  <212> DNA <213> Homo sapiens WO
2006/061130 PCT/EP2005/012802  2/11  <400> 2
atgggttcag actttatgcc ctgaaaagat ccttccagcc ctggccatct
tggacttctg 60  gagctaccct ggctcacagg ggtcttgttg
ccctgggtgt ccccagttct tgaaaagaat 120  cagcctggga
ggggccacac cctgaccatc cccctttatc ccttctgaga tgtttgttag
180  gaagtctggg tccaggggatatcatttctt gttccatcca
tgcaggggtt gcttacctcg 240  ggtaggaaac cctcaggcgg
tggcaggtgc acaggtaggg gaggatggag agggcagtgg 300
tgcctgaagc cctggatggg cggagctgac cccccaacac caactctatc
atgcctgctc 360  ctccctgtcc ccccagagct gcctgatcat
tgctacagaa tgaactctag cccagctggg 420  accccaagtc
cacagccctc cagggccaat gggaacatca acctggggcc ttcagccaac
480  ccaaatgccc agcccacgga cttcgacttc ctcaaagtca
tcggcaaagg gaactacggg 540  aaggtcctac tggccaagcg
caagtctgat ggggcgttct atgcagtgaa ggtactacag 600
aaaaagtcca tcttaaagaa gaaagagcag agccacatca tggcagagcg
cagtgtgctt 660  ctgaagaacg tgcggcaccc cttcctcgtg
ggcctgcgct actccttcca gacacctgag 720  



aagctctact tcgtgctcga ctatgtcaac gggggagagc tcttcttcca
cctgcagcgg 780  gaggcccggt tcctggagcc ccgggccagg
ttctacgctg ctgaggtggc cagcgccatt 840  ggctacctgc
actccctcaa catcatttac agggatctga aaccagagaa cattctcttg
900  gactgccagg gacacgtggt gctgacggat tttggcctct
gcaaggaagg tgtagagcct 960  gaagacacca catccacatt
ctgtggtacc cctgagtact tggcacctga agtgcttcgg 1020
aaagagcctt atgatcgagc agtggactgg tggtgcttgg gggcagtcct
ctacgagatg 1080  ctccatggcc tgccgccctt ctacagccaa
gatgtatccc agatgtatga gaacattctg 1140  caccagccgc
tacagatccc cggaggccgg acagtggccg cctgtgacct cctgcaaagc
1200  cttctccaca aggaccagag gcagcggctg ggctccaaag
cagactttct tgagattaag 1260  aaccatgtat tcttcagccc
cataaactgg gatgacctgt accacaagag gctaactcca 1320
cccttcaacc caaatgtgac aggacctgct gacttgaagc
attttgaccc.agagttcacc 1380  caggaagctg tgtccaagtc
cattggctgt acccctgaca ctgtggccag cagctctggg 1440
gcctcaagtg cattcctggg attttcttat gcgccagagg atgatgacat
cttggattgc 1500  tagaagagaa ggacctgtga aactactgag
gccagctggt attagtaagg aattaccttc 1560  agctgctagg
aagagcgact caaactaaca atggcttcaa cgagaagcag gtttattttt
1620  tccagcacat aaaagaaaaa taatgtttcg gagtccagga
ctggcaggac aggtcatcag 1680  atactcagag gctgtatctc
tgccctgcca accttgacaa atggcttcca atgttaggtt 1740
tgctacaaga tggttactgg agctctagct gcctattttg tgtttaggga
agggaaaatg 1800  gaggaaaggg gagaagagca aagggcgctt
ttaaagagct ttcccaaaag ctccccccaa 1860  tgacttttgc
ttccatctca ctaaccaccc acccctacct ggaatggagg ctgggaaatg
1920  tggcttattt gctgggtacg tgactatccc taataacaaa
ggggttttga ccctaagaca 1980  ttaggggaga atgttgggta
ggcagccagc cctcttttac catagggcct cctggtgttt 2040
ggattttgat ctcaatgtgt aaaatgacag agatgtaaca agctcatagg
gtatcaatat 2100  ctcttattgt tctatgttga aaaaaaaaaa
aaaaaaaaaa aaaaaa 2146  <210> 3 <211> 3984  <212> DNA
<213> Homo sapiens  <400> 3 ctgctgactg tttcttcgga
tgcatttttt ggtgtgctct tgagggatta aatgcaaaga 60
gatcacacca tggactacaa ggaaagctgc ccaagtgtaa gcattcccag
ctccgatgaa 120  cacagagaga aaaagaagag gtttactgtt
tataaagttc tggtttcagt gggaagaagt 180  gaatggtttg
tcttcaggag atatgcagag gttgataaac tttataacac tttaaaaaaa
240  cagtttcctg ctatggccct gaagattcct gccaagagaa
tatttggtga taattttgat 300  ccagatttta ttaaacaaag
acgagcagga ctaaacgaat tcattcagaa cctagttagg 360
tatccagaac tttataacca tccagatgtc agagcattcc ttcaaatgga
cagtccaaaa 420  caccagtcag gtccatctga agatgaggat
gaaagaagtt ctcagaagct acactctacc 480  tcacagaaca
tcaacctggg accgtctgga aatcctcatg ccaaaccaac tgactttgat
540  ttcttaaaag ttattggaaa aggcagcttt ggcaaggttc
ttcttgcaaa acggaaactg 600  gatggaaaag tttatgctgt
caaagtgtta cagaaaaaaa tagttctcaa cagaaaagag 660
caaaaacata ttatggctga acgtaatgtg ctcttgaaaa atgtgaaaca
tccgtttttg 720  



gttggattgc attattcctt ccaaacaact gaaaagcttt attttgttct
ggattttgtt 780  aatggagggg agcttttttt ccacttacaa
agagaacggt cctttcctga gcacagagct 840  aggttttacg
ctgctgaaat tgctagtgca ttgggttact tacattccat caaaatagta
900  tacagagact tgaaaccaga aaatattctt gtggattcag
taggacatgt tgtcttaaca 960  gattttgggc tttgtaaaga
aggaattgct atttctgaca ccactaccac attttgtggg 1020
acaccagagt atcttgcacc tgaagtaatt agaaaacagc cctatgacaa
taccgtagat 1080  tggtggtgcc ttggggctgt tctgtatgaa
atgctgtatg gattgcctcc tttttattgc 1140  cgagatgttg
ctgaaatgta tgacaatatc cttcacaaac ccctaagttt gaggccagga
1200  gtgagtctta gagcctggtc cattctggaa gaactcctag
aaaaagacag gcaaaatcga 1260  cttggtgcca aggaagactt
tcttgaaatt cagaatcatc ctttttttga atcactcagc 1320
tgggctgacc ttgtacaaaa gaagattcca ccaccattta atcctaatgt
ggctggacca 1380 WO 2006/061130 PCT/EP2005/012802  3/11
gatgatatca gaaactttga cacagcattt acagaagaaa catgcccata
ttctgtgtgt 1440  gtatcttctg actattctat agtgaatgcc
agtgtattgg aggcagatga tgcattcgtt 1500  ggtttctctt
atgcacctcc ttcagaagac ttatttttgt gagcagttgc catacagaaa
1560  ccattgagca aaataagtct atagatggga ctgaaacttc
tatttgtgtg aatatattca 1620  aatatgtata actagtgcct
catttttata tgtaatgatg aaaactatga aaaaatgtat 1680
tttcttctat gtgcaagaaa aatagggcat ttcaaagagc tgttttgatt
aaaatttata 1740  ttcttgttta ataagcttat ttttaaacaa
tttaaaagct attattctta gcattaacct 1800  atttttaaag
aaaccttttt gctattgact gttttttccc tctaagttta cactaacatc
1860  tact 9 act9ttt ttaacagtca atttcagttc agctaacata
tattaatacc 1920  caa at a 9 t tttgtaactc tttgctatgg
cttttgttat cacaccaaaa ctatgcaatt ggtacatggt 1980
tgtttaagaa gaaaccgtat ttttccatga taaatcactg tttgaaatat
ttggtaatgg 2040  tatgatcgaa atgtaaaagc ataattaaca
cattggctgc tagttaacaa ttggaataac 2100  tttattctgc
agatcattta agaagtaaca ggccgggcgc gggttgtcac gcctgtaatc
2160  ccagcacttt gggaggctga ggcgggcaga tcacctgagg
tcaggagttg gagaccagcc 2220  tgaccaacat ggacaaaccc
cgtctctact aaaaatacaa aattggcagg gtgtggtgca 2280
catgcctata atcccagcta cttgggaggc taaggcagga gaatcgcttg
aacccgggag 2340  gcggaggttg cagtgagccg agatcgcacc
attgcactcc tgcctgggca acaagagtga 2400  aactccatct
ccaaaaaaaa aaaggaaaaa gtaacaaaag gaaattattt gtttttgaaa
2460  taccagttca actttgtgga ttatttttcc tctgaaggaa
aagaaaaggc ttaatggtta 2520  ggatttttaa gtattcccaa
agatctgaag ggtaataaaa tgtactggat tttttaaggt 2580
ggtaccaaaa atgaatgtct gtcatatatt tatattacaa atacattata
tttatgttct 2640  attcatcttt ttaatgttta gtatgctatt
aagtcattct gaatctttgt atttgctttt 2700  gcaaataggt
atttcaaagc tcttttccta actggttaag taaaataaaa aattgagctt
2760  tctagaatat ttgcctaatt gggaattaaa aagtaaaata
ataggccagg catggtggct 2820  catgcctata agcaccctgg
gaggccgagg caggcagatt atttgagctc aggagtttga 2880
gaccatcctg ggcaacatgg cgaaacccta tctctacaaa aaatacaaaa
attagccaga 2940  catggtggca catgccttta gtcccagcta
ctcaggaggc tgaagttgga ggatggcttg 3000  



agcccacgag atggaagttg cagtgaactg aaattgtgcc actgcacttt
tcagcctggg 3060  tgccacagcg agaccctagt taagagaaaa
aaaaagtaaa aacaaattgt gggtcaaagt 3120  aaatgtatac
agttttatta caatgtaaca aaagttgaaa atcgggcccg gaatttatcc
3180  aatttcagat atatcttaga aaaagcacag gaaacagacc
ttaaaattgt aacctaccaa 3240  ctaacttaca tgcttataaa
agtaaaggag aataactggc cgggcacggt ggctcatgcc 3300
tataaaattc cagcactttg ggaggccaag gcaggaggat cacttgagcc
tatgagttca 3360  agaccagcct aggcaatgta gtgacacctc
atttctattt attttaaaaa aaagagagag 3420  taactacaga
agaactttaa aaaataaaaa ataagcttac cttggattct tggcttagag
3480  tagaggtttt ttttaagtta tggaggaaac atttttgtaa
aagtttaatg acccacttta 3540  gatgctccaa gaacaagcat
cccttccatg tatgtcttga gaaagaaatc acagaagcat 3600
ttctcaccaa tactctttgg cttaaaatgt tcagcagaat tgggcagtgg
gggtgacttt 3660  tcttatatta ataatattta catccaatac
actgaatctt cctttagagg taagacttta 3720  atatctatac
tgtaaatatt tggtttattt ggcactactg taagttttgt ttttcacaaa
3780  gctcttatta tgaagcaaaa taaaaattct agtttcttgt
atgatttttt gtactcattc 3840  attcctgtta agctgccaaa
aattaaagtg caatattgta tatttttaag aacaaattta 3900
aaatagaatt ttgatgtttc tcagatcaca agaaatacaa atctatatag
tataataaaa 33960 984  tcagcaaaag atcaaaaaaa aaaa <210>
4  <211> 431  <212> PRT <213> Homo sapiens  <400> 4
Met Thr Val Lys Thr Glu Ala Ala Lys Gly Thr Leu Thr
Tyr 5er Arg  1 5 10 15  Met Arg Gly Met Val Ala Ile
Leu Ile Ala Phe Met Lys Gln Arg Arg 20 25 30  Met Gly
Leu Asn Asp Phe Ile Gln LyS Ile Ala Asn Asn Ser Tyr
Ala  35 40 45 Cys Lys His Pro Glu Val Gln Ser Ile Leu
Lys Ile Ser Gln Pro Gln  50 55 60  Glu Pro Glu Leu Met
Asn Ala Asn Pro Ser Pro Pro Pro Ser Pro 5er 65 70 75
80  Gln Gln Ile Asn Leu Gly Pro Ser 5er Asn Pro His
Ala Lys Pro 5er WO 2006/061130 PCT/EP2005/012802  4/11
85 90 95 Asp Phe His he Leu Lys Val Ile Gly Lys Gly
5er Phe Gly Lys Val '...  100 105 110 Leu LeU Ala Arg
His Lys Ala Glu Glu Val Phe Tyr Ala Val Lys Val  115
120 125  



Leu Gin Lys Lys Ala Ile Leu Lys Lys Lys Glu Glu Lys
His Ile Met 130 135 140  Ser Glu Arg Asn Val Leu Leu
Lys ASn Val Lys His Pro Phe Leu Val  145 150 155 160
Gly Leu His Phe Ser Phe Gin Thr Ala Asp Lys Leu Tyr he
Val Leu 165 170 175  Asp Tyr Ile Asn Gly Gly Glu Leu
Phe Tyr His Leu Gin Arg Glu Arg  180 185 190 Cys Phe
Leu Glu Pro Arg Ala Arg Phe Tyr Ala Ala Glu Ile Ala
ser  195 200 205  Ala Leu Gly Tyr Leu His Ser Leu Asn
Ile Val Tyr Arg Asp Leu Lys 210 215 220  Pro Glu Asn
Ile Leu Leu Asp Ser Gin Gly His Ile Val Leu Thr Asp
225 230 235 240  Phe Gly Leu Cys Lys Glu Asn Ile Glu
His Asn Ser Thr Thr Ser Thr 245 250 255  the Cys Gly
Thr Pro Glu Tyr Leu Ala Pro Glu Val Leu His Lys Gin
260 265 270 Pro Tyr Asp Arg Thr Val Asp Trp Trp Cys
Leu Gly Ala Val Leu Tyr  275 280 285  Glu Meett Leu
Tyr Gly Leu 29o Pro Phe Tyr Ser 300 Asn Thr Ala Glu  2
Met Tyr Asp Asn Ile Leu Asn Lys Pro LeU Gin Leu Lys
Pro Asn Ile  305 310 315 320  Thr Asn 5er Ala Arg His
Leu Leu Glu Gly Leu Leu Gin Lys Asp Arg 325 330 335
Thr Lys Arg Leu Gly Ala Lys Asp Asp Phe Met Glu Ile
Lys 5er His  340 345 350 Val the Phe 5er Leu. Ile Asn
Trp Asp Asp Leu Ile Asn Lys Lys Ile  355 360 365  Thr
Pro Pro Phe Asn Pro Asn Val 5er Gly Pro Asn Glu Leu
Arg His 370 375 380  Phe Asp Pro Glu Phe Thr Glu Glu
Pro Val Pro Asn ser Ile Gly Lys  385 390 395 400  5er
Pro Asp ser Val Leu Val Thr Ala Ser Val Lys Glu Ala
Ala Glu 405 410 415  Ala Phe Leu Gly Phe Ser Tyr Ala
Pro Pro Thr Asp Ser the Leu  420 425 430  <210> 5 WO
2006/061130 PCT/EP2005/012802  5/11  



<211> 427 <212> PRT <213> Homo sapiens  <400> 5 Met
Gin Gly Leu Leu Thr Ser Gly Arg Lys Pro Ser Gly Gly
Gly Arg  1 5 10 15  Cys Thr Gly Arg Gly Gly Trp Arg
Gly Gln Trp Cys Leu Lys Pro Trp 20 25 30  Met Gly Gly
Ala Asp Pro Pro Thr Pro Thr LeU Ser Cys Leu Leu Leu
35 40 45 Pro Val Pro Pro Glu Leu Pro Asp His Cys Tyr
Arg Met Asn Ser Ser  50 55 60  Pro Ala Gly Thr Pro Ser
Pro Gln Pro Ser Arg Ala Asn Gly Asn Ile  65 70 75 80
Asn Leu Gly Pro Ser Ala Asn Pro Asn Ala Gln Pro Thr
Asp Phe Asp 85 90 95  Phe Leu Lys Val Ile Gly Lys Gly
Asn Tyr Gly Lys Val Leu Leu Ala  100 105 110 Lys Arg
Lys Ser Asp Gly Ala Phe Tyr Ala Val Lys Val Leu Gln
Lys  115 120 125  Lys ser Ile Leu Lys Lys Lys Glu Gln
ser His Ile Met Ala Glu Arg 130 135 140  Ser val Leu
Leu Lys Asn Val Arg His Pro Phe Leu val Gly Leu Arg
145 150 155 160  Tyr Ser Phe Gln Thr Pro Glu Lys Lea
Tyr Phe Val Leu Asp Tyr Val 165 170 175  Asn Gly Gly
Glu Leu Phe Phe His Leu Gln Arg Glu Arg Arg Phe Leu
180 185 190 Glu Pro Arg Ala Arg Phe Tyr Al0aa Ala Glu
Val Ala Se0r Ala Ile Gly  195 Tyr Leu His Ser Leu Asn
Ile Ile Tyr Arg Asp Leu Lys Pro Glu Asn  210 215 220
Ile Leu Leu Asp Cys Gln Gly His Val Val Leu Thr Asp
Phe GlY Leu  225 230 235 240  Cys Lys Giu Gly Val Glu
Pro Glu ASP Thr Thr Ser Thr Phe Cys Gly 245 250 255
Thr Pro Glu 6rr Leu Ala Pro Glu 265 Leu Arg Lys Glu
2ro Tyr Asp  Arg Ala Val Asp Trp Trp Cys Leu Gly Ala
Val Leu Tyr Glu Met Leu  275 His Gly Leu Pro Pro Phe
Tyr Ser Gin Asp Val Ser Gin Met Tyr Glu  290 



Asn Ile Leu His Gln Pro LeU GlnIle Pro Gly Gly Arg Thr
Val Ala  305 310 315 320  Ala Cys Asp Leu Leu Gln Ser
Leu Leu His Lys Asp Gln Arg Gin Arg 325 330 335 WO
2006/061130 PCT/EP2005/012802  6/11 Leu Gly Ser Lys
Ala Asp Phe Leu Glu Ile Lys Asn His Val Phe Phe  340
345 350  Ser Pro Ile ASn Trp Asp Asp Leu Tyr His Lys
Arg Leu Thr Pro Pro 355 360 365  Phe ASn Pro Asn Val
Thr Gly Pro Ala Asp LeU Lys His Phe Asp Pro  370 375
380 Glu Phe Thr Gln Glu Ala Val Ser Lys Ser Ile Gly
Cys Thr Pro Asp  385 390 395 400  Thr Val Ala Ser ser
ser Gly Ala ser ser Ala Phe Leu Gly Phe ser 405 410
415  Tyr Ala Pro Glu Asp Asp Asp Ile Leu Asp Cys 420
425  <210> 6 <211> 496  <212> PRT <213> Hamo sapiens
<400> 6 Met Gin Arg Asp His Thr Met ASP Tyr Lys Glu
Ser Cys Pro ser Val  1 5 10 15  5er Ile Pro Ser ser
Asp Glu His Arg Glu Lys Lys Lys Arg Phe Thr 20 25 30
Val Tyr Lys Val Leu Val 5er Val Gly Arg Ser Glu Trp
Phe Val Phe  35 40 45 Arg Arg Tyr Ala Glu val Asp Lys
LeU Tyr Asn Thr Leu Lys Lys Gln '..  50 55 60 Phe Pro
Ala Met Ala Leu Lys Ile Pro Ala Lys Arg Ile Phe Gly
Asp  65 70 75 80  Asn Phe Asp Pro Asp Phe Ile Lys Gin
Arg Arg Ala Gly Leu Asn Glu 85 90 95  Phe Ile Gln Asn
LeU Val Arg Tyr Pro Glu LeU Tyr Asn His Pro Asp  100
105 110 Val Arg Ala Phe Leu Gln Met Asp ser Pro Lys
His Gln Ser Gly Pro  115 120 125  Ser Glu Asp Glu Asp
Glu Arg 5er 5er Gln Lys Leu His Ser Thr Ser 130 135
140  



Gln Asn Ile Asn Leu Giy Pro Ser Gly Asn Pro His Ala
Lys Pro Thr  145 150 155 160  Asp Phe Asp Phe Leu Lys
Val Ile Gly Lys Gly ser Phe Gly Lys Val 165 170 175
Leu Leu Ala Lys Arg Lys Leu Asp Gly Lys Val Tyr Ala
Val Lys Val  180 185 190 Leu Gin Lys Lys Ile Val Leu
Asn Arg Lys Glu Gln Lys His Ile Met  195 200 205  Ala
Glu Arg Asn Val Leu Leu Lys Asn Val Lys His Pro Phe
Leu Val 210 215 220 WO 2006/061130 PCT/EP2005/012802
7/11 Gly LeU His Tyr ser Phe Gin Thr Thr Glu Lys Leu
Tyr Phe Val Leu  225 230 235 240  Asp Phe Val Asn Gly
Gly Glu Leu Phe Phe His Leu Gin Arg Glu Arg 245 250
255  5er Phe Pro Glu His Arg Ala Arg Phe Tyr Ala Ala
Glu Ile Ala Ser  260 265 270 Ala Leu Gly Tyr Leu His
5er Ile Lys Ile Val Tyr 285 Asp Leu Lys  275 280 Pro
Glu Asn Ile Leu Val Asp Ser Val Gly His Val Val Leu
Thr Asp  290 Phe Ely Leu Cys Lys Glu Gly Ile Ala Ile
3Ser 15 Asp Thr Thr Thr Thr  305 310 320  Phe Cys Gly
Thr 3roGlu Tyr Leu Ala3ro0 Glu Val Ile Arg Lys Gin
Pro Tyr Asp Asn Thr val Asp Trp Trp Cys Leu Gly Ala
Val Leu Tyr  340 345 350 Glu Met LeU Tyr Gly Leu Pro
Pro Phe Tyr Cys Arg Asp Val Ala Glu  355 360 365  Met
Tyr Asp Asn Ile Leu His Lys Pro Leu 5er Leeuo Arg Pro
Ely Val  370 Ser Leu Arg Ala Trp Ser Ile Leu Glu Glu
3LeU 95 Leu Glu Lys Asp Arg  385 400  Gin Asn Arg Leu
405 Ala Lys Glu Asp 4Phe 10 Leu Glu Ile Gin Asn His
415 Pro Phe Phe Glu Ser Leu Ser Trp Ala Asp Leu Val
Gin Lys Lys Ile  420 425 430  Pro Pro Pro Phe Asn Pro
Asn 4Val 40 Ala Ely Pro ASP A45 Ile Arg Asn  435 Phe
Asp Thr Ala Phe Thr 4GlU 55 Glu Thr Val Pro Tyr ser
Val Cys Val  450 5er Ser Asp Tyr 5er Ile Val Asn Ala
5er Val Leu G1u Ala Asp 4ASP  



80  465 470 - 475 Ala Phe Val Gly 485 Ser Tyr Ala Pro
4rroo 5er Glu Asp Leu Ph9e Leu  <210> 7 <211> 846
<212> DNA <213> Homo sapiens  <400> 7 tttcacttct
tgaaagtgat cggaaagggc agttttggaa aggttcttct agcaagacac
60  aaggcagaag aagtgttcta tgcagtcaaa gttttacaga
agaaagcaat cctgaaaaag 120  aaagaggaga agcatattat
gtcggagcgg aatgttctgt tgaagaatgt gaagcaccct 180
ttcctggtgg gccttcactt ctctttccag actgctgaca aattgtactt
tgtcctagac 240  tacattaatg gtggagagtt gttctaccat
ctccagaggg aacgctgctt cctggaacca 300  cgggctcgtt
tctatgctgc tgaaatagcc agtgccttgg.gctacctgca ttcactgaac
360 WO 2006/061130 PCT/EP2005/012802  8/11 atcgtttata
gagacttaaa accagagaat attttgctag attcacaggg acacattgtc
420  cttactgact tcggactctg caaggagaac attgaacaca
acagcacaac atccaccttc 480  tgtggcacgc cggagtatct
cgcacctgag gtgcttcata agcagcctta tgacaggact 540
gtggactggt ggtgcctggg agctgtcttg tatgagatgc tgtatggcct
gccgcctttt 600  tatagccgaa acacagctga aatgtacgac
aacattctga acaagcctct ccagctgaaa 660  ccaaatatta
caaattccgc aagacacctc ctggagggcc tcctgaagaa ggacaggaca
720  aagcggctcg gggccaagga tgacttcatg gagattaaga
gtcatgtctt cttctcctta 780  attaactggg atgatctcat
taataagaag attactcccc cttttaaccc aaatgtgagt 840
999ccc 846  <210> 8 <211> 780  <212> DNA <213> Homo
sapiens  <400> 8 gacttcgact tcctcaaagt catcggcaaa
gggaactacg ggaaggtcct actggccaag 60  cgcaagtctg
atggggcgtt ctatgcagtg aaggtactac agaaaaagtc catcttaaag
120  aagaaagagc agagccacat catggcagag.cgcagtgtgc
ttctgaagaa cgtgcggcac 180  cccttcctcg tgggcctgcg
ctactccttc cagacacctg agaagctcta cttcgtgctc 240
gactatgtca acgggggaga gctcttcttc cacctgcagc gggagcgccg
gttcctggag 300  ccccgggcca ggttctacgc tgctgaggtg
gccagcgcca ttggctacct gcactccctc 360  aacatcattt
acagggatct gaaaccagag aacattctct tggactgcca gggacacgtg
420  gtgctgacgg attttggcct ctgcaaggaa ggtgtagagc
ctgaagacac cacatccaca 480  ttctgtggta cccctgagta
cttggcacct gaagtgcttc ggaaagagcc ttatgatcga 540
gcagtggact ggtggtgctt gggggcagtc ctctacgaga tgctccatgg
cctgccgccc 600  ttctacagcc aagatgtatc ccagatgtat
gagaacattc tgcaccagcc gctacagatc 660  



cccggaggcc ggacagtggc cgcctgtgac ctcctgcaaa gccttctcca
caaggaccag 720  aggcagcggc tgggctccaa agcagacttt
cttgagatta agaaccatgt attcttcagc 780  <210> 9 <217>
780  <212> DNA <213> Homo sapiens  <400> 9 actttgattt
cttaaaagtt attggaaaag gcagctttgg caaggttctt cttgcaaaac
60  ggaaactgga tggaaaattt tatgctgtca aagtgttaca
gaaaaaaata gttctcaaca 120  gaaaagagca aaaacatatt
atggctgaac gtaatgtgct cttgaaaaat gtgaaacatc 180
cgtttttggt tggattgcat tattccttcc aaacaactga aaagctttat
tttgttctgg 240  attttgttaa tggaggggag ctttttttcc
acttacaaag agaacggtcc tttcctgagc 300  acagagctag
gttttacgct gctgaaattg ctagtgcatt gggttactta cattccatca
360  aaatagtata cagagacttg aaaccagaaa atattctttt
ggattcagta ggacatgttg 420  tcttaacaga ttttgggctt
tgtaaagaag gaattgctat ttctgacacc actaccacat 480
tttgtgggac accagagtat cttgcacctg aagtaattag aaaacagccc
tatgacaata 540  ctggagattg gtggtgcctt ggggctgttc
tgtatgaaat gctgtatgga ttgcctcctt 600  tttattgccg
agatgttgct gaaatgtatg acaatatcct tcacaaaccc ctaagtttga
660  ggccaggagt gagtcttaca gcctggtcca ttctggaaga
actcctagaa aaagacaggc 720  aaaatcgact tggtgccaag
gaagactttc ttgaaattca gaatcatcct ttttttgaat 780  <210>
10 <211> 260  <212> PRT <213> Homo sapiens  <400> 10
Ser Asp Phe His Phe Leu Lys Val Ile Gly Lys Gly Ser he
Gly Lys  1 5 10 is  Val LeU Leu Ala Arg His Lys Ala
Glu Glu Val Phe Tyr Ala Val Lys 20 25 30  Val Leu On
LyS Lys Ala Ile LeU Lys Lys Lys Glu Glu Lys His Ile
35 40 45 WO 2006/061130 PCT/EP2005/012802  9/11 Met
5er Glu Arg Asn Val LeU Leu Lys Asn val Ly6SS His Pro
Phe Leu  50 55 Val Gly Leu His Phe Serr Phe Gin Thr
Ala As75 p Lys Leu Tyr Phe vaall  65 Leu Asp Tyr Ile
Asn Gly Gly Glu Leu Phe Tyr His Leu Gln Arg Glu  85 90
Arg Cys Phe LeU Glu Pro Arg Ala AA 09 Phe Tyr Ala Ala
Glu Ile Ala  100 



5er Ala Leu Gly Tyr Leu His 12rr Leu Asn Ile Val Tyr
Arg Asp Leu  115 Lys Pro Glu Asn Ile Leu Leu Asp Ser
Gln Gly His Ile Val Leu Thr  130 135 Asp Phe Gly LeU
CyS Lys Glu Asn Ile Glu 1His 55 Asn Ser Thr Thr Ser
160  145 150 Thr Phe Cys Gly Thr Pro Glu Tyr Leu Ala
Pro Glu val Leu His Lys  165 170 Gln Pro Tyr Asp Arg
Thr Val ASP 185 Trp Cys Leu Gly Ala Val Leu  180 Tyr
Glu Met Leu Tyr Gly Leu Pro Pro Phe Tyr ser Arg Asn
Thr Ala  195 205  Glu Met Tyr Asp Asn Ile Les Asn Lys
Pro Leu cm Leu Lys Pro Asn 210 220  Ile Thr Asn 5er
Ala 230 His Leu Leu Glu 2Gly 35 Leu Leu Gin Lys Asp
225 Arg Thr Lys Arg Leu Gly Ala LyS Asp A50 Phe Met
Glu Ile Lys Ser  245 His Val Phe Phe 260  <210> 11
<211> 260  <212> PRT <213> Homo sapiens  <400> 11 Thr
Asp Phe Asp Phe Leu Lys Val Ile Glyy Lys Gly Asn Tyr
Gly Lys  1 5 Val Leu Leu Ala Lys Arg Lys Ser Asp 2p
Gly Ala Phe Tyr Ala Val Lys 20  Val Leu Gln Lys Lys
Ser Ile Leu Lys Lys Lys Glu Gn 5er His Ile  35 40 i
Met A5a Glu Arg Ser Val Les Leu Lys Asn Val Arrgg His
Pro Phe Leu  Val Gly Leu Arg Tyr Serr Phe Gin Thr Pro
Gl75 u Lys LeU Tyr Phe Val  65 Leu Asp Tyr Val As8n
Gly Gly Glu Leu Phhee Phe His Leu Gln Arrg Glu WO
2006/061130 PCT/EP2005/012802  10/11 Arg Arg Phe Leu
Glu Pro Arg Ala Arg Phe Tyr Ala Ala Glu Val Ala  100
105 110  Ser Ala Ile Gly Tyr Lea His Ser Lea Asn Ile
Ile Tyr Arg Asp Lea 115 120 125  Lys Pro Glu Asn Ile
Leu Leu Asp Cys Gln Gly His Val Val Leu Thr  130 135
140 



Asp Phe Gly Leu Cys Lys Glu Gly Val Glu Pro Glu Asp
Thr Thr Ser  145 150 155 160  Thr Phe Cys G1y Thr Pro
Glu Tyr Lea Ala Pro Glu Val Lea Arg Lys 165 170 175
Glu Pro Tyr Asp Arg Ala Val Asp Trp Trp Cys Lea Gly
Ala val Leu  180 185 190 Tyr Glu Met Lea His Gly Leu
Pro Pro Phe Tyr Ser Gin Asp Val 5er  195 200 205  Gln
Met Tyr Glu Asn Ile Lea His Gln Pro Lea Gin Ile Pro
Gly Gly 210 215 220  Arg Thr Val Ala Ala Cys Asp Lea
Lea Gln ser Leu Leu His Lys Asp  Z25 230 235 240  Gln
Arg Gln Arg Lea Gly ser Lys Ala Asp Phe Lea Glu Ile
Lys Asn 245 250 255.  His Val Phe Phe 260  <210> 12
<211> 260  <212> PAT c213> Homo sapiens  <400> 12 Thr
Asp Phe Asp Phe Leu Lys Val Ile G10y Lys Gly ser Phe
Gly Lys  15  Val Lea Lea Ala Lys Arg Lys Lets Asp Gly
Lys Val Tyr Ala Val Lys 20 25 30  Val Lea Gln Lys Lys
Ile Val Lea Asn Arg Lys Glu Gln Lys His Ile  35 40 45
Met Ala Glu Arg Asn Val Lea Lea Lys Asn Val Lys His
Pro Phe Lea  50 55 60  Val Gly Leu His Tyr Ser Phe Gln
Thr Thr Glu Lys Leu Tyr Phe Val  65 70 75 80  Leu Asp
Phe Val Asn Gly Gly Glu Leu Phe Phe His Lea Gln Arg
Glu 85 90 95  Arg Ser Phe Pro Glu His Arg Ala Arg Phe
Tyr Ala Ala Glu Ile Ala  100 105 110 ser Ala Lea Gly
Tyr Lea His Ser Ile Lys Ile Val Tyr Arg ASP LeU  115
120 125  Lys Pro GlU Asn Ile Leu Val Asp Ser Val Gly
His Val Val Lea Thr 130 135 140 WO 2006/061130
PCT/EP2005/012802  11/11 



Asp Phe Gly Leu Cys Lys Glu Gly Ile Ala Ile Ser Asp
Thr Thr Thr  145 150 155 160  Thr Phe CyS Gly Thr Pro
Glu Tyr Leu Ala Pro GlU Val Ile Arg Lys 165 170 175
Gin Pro Tyr Asp Asn Thr Val ASP Trp Trp Cys Leu Gly
Ala Val Leu  180 185 190 Tyr GlU Met LeU Tyr Gly Lea
Pro Pro Phe Tyr CyS Arg ASP Val Ala  195 200 205  Glu
Met Tyr ASP Asn Ile Leu His Lys Pro Leu Ser Leu Arg
Pro Gly 210 215 220  Val Ser Leu Arg Ala Trp Ser Ile
Leu GuU Glu Leu Leu 61U Lys ASP  225 230 235 240  Arg
Gln Asn Arg Leu Gly Ala Lys GlU Asp Phe Leu Glu Ile
Gln Asn 245 250 255  His Pro Phe Phe 260  <210> 13
<211> 680  <212> DNA <213> Has musculus  <400> 13
ggcacatcgt cctcactgac tttgggctct gcaaagagaa tattgagcat
aacgggacaa 60  catctacCtt ctgtggcacg cctgagtatc
tggctcctga ggtcctccat aaacagccgt 120  atgaccggac
ggtggactgg tggtgtcttg gggctgtcct gtatgagatg
ctctacggcc180  tgcccccgtt ttatagccgg aacacggctg
agatgtacga caatattctg aacaagcctc 240  tccagttgaa
accaaatatt acaaactcgg caaggcacct cctggaaggc ctcctgcaga
300  aggaccggac caagaggctg ggtgccaagg atgactttat
ggagattaag agtcatattt 360  tcttctcttt aattaactgg
gatgatctca tcaataagaa gattacaccc ccatttaacc 420
caaatgtgag tgggcccagt gaccttcggc acttcgatcc cgattttacc
gaggagccgg 480  tccccagctc catcggcagg tcccctgaca
gcatccttgt cacggccagt gtgaaggaag 540  cagcagaagc
cttcctcggc ttctcctatg cacctcctgt ggattccttc ctctgagtgc
600  tcccgggatg gttctgaagg acttcctcag cgtttcctaa
agtgttttcg ttagcctttg 660  gtggagttgc cagctgacag 680 




