
WO 2006/094735 PCT/EP2006/002020  Use of MGC4504 The
present invention concerns the use of MGC4504 for the
identification of  pharmaceutical substances. Further
aspects of present invention concern methods for  5
the identification of said substances and the use of
MGC4504 for the preparation of a  medicament. Diabetes
mellitus is a frequent malfunction of the endocrine
system. The term diabetes  comprises different forms
of malfunctions of the glucose and lipid metabolism
having in  common a relative or absolute lack of
insulin, as well as impaired insulin action. Type 1
10 diabetes mellitus is an autoimmune-mediated
destruction of pancreatic beta-cells resulting in
insulin deficiency and hyperglycemia. The most common
form, type 2  diabetes mellitus, is characterized by
dysregulations in lipid and glucose metabolism,
associated with obesity, insulin resistance and the
metabolic syndrome. Initially, the  development of
type 2 diabetes is associated with insulin resistance,
but 15 normoglycemia and normal pancreatic insulin
secretion. Disease progression is  associated with
hyperglycemia and loss of pancreatic beta cell mass,
finally also  resulting in insulin deficiency and
hyperglycemia. With more than 6% of the US  population
suffering from diabetes (i.e. more than 18 million
people in 2004) and future predictions of increasing
numbers worldwide, an ever increasing population of
diabetes  20 patients has to be faced, whose quality
of life is severely affected. In addition, diabetes
carries a tremendous socio-economic burden with high
direct and indirect costs. Therefore, there is a great
need of novel pharmaceutical substances for the
prevention  and/or the treatment of diseases
associated with or caused by diabetes. Thus, it is the
object of present invention to provide novel means of
identifying  25 substances active in the prevention
and/or treatment of diabetes. This is achieved by the
use of MGC4504 protein, a functional derivative or
fragment  thereof, or a nucleic acid coding for said
protein, derivative or fragment, for the  SUBSTITUTE
SHEET (RULE 26) WO 2006/094735 PCT/EP2006/002020  



2 identification of substances active in preventing or
treating a disease associated with  or caused by a
malfunction of the glucose or lipid metabolism. The
present invention is based on results of the
inventors, for the first time providing  evidence of
the implication of MGC4504 (Q9BUX1) in the
pathological processes 5 underlying diabetes,
especially type 2 diabetes mellitus. So far, there has
been no  knowledge of a potential implication of
MGC4504 of disease states associated with or  caused
by an impaired carbohydrate or lipid metabolism. By
showing that MGC4504  expression levels are decreased
in an animal model of insulin resistance and type 2
diabetes and providing experimental evidence that an
increased expression of 10 MGC4504 leads to increased
cellular insulin sensitivity, the inventors
demonstrated for  the first time the functional
implication of MGC4504 in this physiological context.
Thus,  substances able to modulate MGC4504 activity
must be considered to have a fundamental impact on the
pathologic state and progress of diseases associated
or  caused by malfunctions of these mechanisms. 15
MGC4504 (entry Q9BUX1 in the trEMBL data base) is a
protein of 222 amino acids  containing a putative
Chac-like domain (aa 32-208), but no transmembrane
domains,  according to standard sequence predictions.
MGC4504 amino acid sequence is highly  conserved
between humans, rat and mouse (> 85% amino acid
identity). So far, no  molecular function has been
assigned to MGC4504_in literature. 20 The gene locus
of MGC4504 is on chromosome 15. The genomic sequence
of  MGC4504 is publicly available at the NCBI
nucleotide-database under: AC020661  (SEQ ID No.3).
The coding polynucleotide sequence of the MGC4504 is
available  under the following entry number at the
NCBI nucleotide-database: NM_024111  (sequence ID
No.1). The derived protein sequence is available under
the same 25 following entry number at the NCBI
nucleotide-database: NM_024111 (sequence ID  No.2).
NCBI is the National Centre for Biotechnology
Information (postal address:  National Centre for
Biotechnology Information, National Library of
Medicine, Building  38A, Bethesda, MD 20894, USA;
internet address: www.ncbi.nhm.nih.gov). 



The use according to present invention allows for the
identification of novel substances  30 for the
prevention and/or treatment of diseases associated
with an impaired glucose or WO 2006/094735
PCT/EP2006/002020  3 lipid metabolism. The use
according to present invention comprises the
identification of  substances with the desired
characteristics as well as the further
characterization of  substances already identified to
be useful for the prevention and/or treatment of
diseases associated with an impaired glucose or lipid
metabolism (i.e. the use 5 according to present
invention is useful for e.g. compound screening as
well as  compound profiling). A substance as to be
employed for the different aspects of present
invention can be  any biological or chemical substance
or natural product extract, either purified, partially
purified, synthesized or manufactured by means of
biochemical or molecular biological  10 methods. A
substance considered as being active in preventing or
treating a disease associated  with or caused by a
malfunction of the carbohydrate or lipid metabolism in
the sense of  the different aspects of present
invention can be any substance having an influence of
one of the functions of MGC4504 or on the MGC4504
amount or steady state level in a  15 cell or on
MGC4504 expression. To this end, the substance can
modulate any of the functions of MGC4504 (e.g. those
as defined below). MGC4504 protein activity can be
modulated by the substance e.g  by direct interaction
and interference of MGC4504 polypeptide/protein or
fragments  thereof. The substance can also modulate
MGC4504 expression, e.g. on the level of 20
transcription (initiation, elongation, processing,
etc), transcript stability, translation.  Moreover it
can modulate the posttranslational modification,
protein folding etc. of  MGC4504. The substance can
exert the above effects directly or indirectly
(indirectly  meaning i.e. by interfering (positively
or negatively) with natural signalling cascades
having influence on MGC4504 function / protein
activity / expression etc.). Moreover 25 the substance
can also mimick MGC4504 activity (i.e. take over its
function/role). 



A fragment of MGC4504 can be any polypeptide or
polynucleotide that is shorter than  the corresponding
wild type, e.g. shorter than homo sapiens (hs) MGC4504
according  to the polypeptide of SEQ ID No.2 or one of
the polynucleotides according to SEQ ID  No. 1 or SEQ
ID No. 3 or No. 14. WO 2006/094735 PCT/EP2006/002020
4 A derivative of MGC4504 or of a MGC4504 fragment can
be any modification of an  MGC4504 polynucleotide,
polypeptide or of a fragment thereof. Derivatives
comprise,  e.g. modifications of the amino acid or
nucleotide sequence or any other kind of
modification, such as a chemical or biological
modification e.g. leading to the 5 stabilization of
the polypeptide or polynucleotide (such as
phosphoorothioate  modifications or other kinds of
modifications of the nucleic acid backbone or of
exchanges of the bonds between amino acids, etc.), or
enabling a specific targeting of  the polypeptide or
polynucleotide to certain cells or facilitating its
entry into or uptake  by cells (such as cell-permeant
phosphopeptides, ortho coupling to cell-permeant 10
peptide vectors, e.g. based on the
antennapedia/penetratin, TAT, and signal-peptide
based sequences; or coupling to parts of ligands for
specific transporters or importers).  A functional
fragment of MGC4504 is any fragment (either
polypeptide or  polynucleotide), which exhibits at
least one of the functions of MGC4504. The term
"functional derivative" of MGC4504 comprises any kind
of modification of  15 MGC4504 with respect to the
naturally occurring form (either polypeptide or
polynucleotide), which at least has one of the
functions of MGC4504. Present invention  also
comprises functional derivatives of fragments of
MGC4504. Functions of MGC4504 comprise the capability
of improving / increasing insulin  release from
pancreatic beta cells, improving/increasing
insulin-stimulated glucose  20 disposal (e.g. glucose
uptake; glycogen synthesis and insulin sensitivity)
influencing cellular signalling pathways, for example,
but not limited to, insulin signalling or insulin
action (e.g. Akt phosphorylation, GLUT4 translocation,
aPKC activiation; activation of  down-stream signaling
cascades leading to improved glucose uptake).
Functions of  



MGC4504 comprise also generally the ability of MGC4504
(protein or nucleic acid) or 25 fragments thereof to
interact with other molecules (comprising, but not
limited to,  proteins, nucleic acids, synthetic
molecules) and preferably concern the capability of
increasing the insulin-stimulated glucose uptake. One
aspect of present invention concerns a method for
identifying substances active in  preventing or
treating a disease associated with or caused by a
malfunction of the 30 carbohydrate or lipid metabolism
comprising: WO 2006/094735 PCT/EP2006/002020  5 a.
Contacting a MGC4504 protein with a test substance;
and b. Determining whether the substance modulates the
activity of the  MGC4504 protein. 5 The term "activity
of MGC4504" relates the protein activity of MGC4504
protein,  polypeptide or fragments thereof (e.g. one
of those as involved in the functions defined  above).
Wherein a substance capable of modulating MGC4504
activity is a substance  considered as active in
preventing or treating a disease associated with or
caused by a  10 malfunction of the carbohydrate or
lipid metabolism in the context of present invention.
The method can be a biochemical assay using isolated
MGC4504 or extracts  comprising MGC4504 or it can be a
cellular assay. The modulation can be a positive or a
negative modulation of MGC4504 activity and  comprises
the (complete or partial) activation (i.e. an increase
of activity) as well as the  15 (complete or partial)
inactivation of MGC4504 protein activity. According to
preferred embodiment of the different aspects of
present invention, the modulation of MGC4504  is an
activation (i.e. an increase of activity). A test
substance can be any of the substances as defined
above. Another aspect of present invention concerns a
method for identifying substances 20 active in
preventing or treating a disease associated with or
caused by a malfunction of  the carbohydrate or lipid
metabolism comprising: 



a. Contacting a cell, which has a decreased amount or
activity of MGC4504 with a test substance; b.
Determining whether the test substance is able to 25
increase the amount or activity of MGC4504 present  in
the cell.. WO 2006/094735 PCT/EP2006/002020  6 Wherein
a substance able to detectably increase the MGC4504
amount or activity is  considered a substance active
in preventing or treating a disease associated with or
caused by a malfunction of the carbohydrate or lipid
metabolism. According to one preferred embodiment, the
substance is capable of fully restoring the  5 amount
or activity of MGC4504. A cell with a decreased amount
or activity of MGC4504 can be any cell with a
detectably lower amount or activity of MGC4504 (i.e.
due to expression of a mutant  MGC4504 protein with
lowered function, or low level expression, etc.) in
comparison to  a reference cell, e.g. a cell with full
MGC4504 activity (such as, for example HEK293). 10 It
can also be a cell totally devoid of MGC4504 or
MGC4504 activity (e.g. due to  expression of a loss of
function MGC4504 mutant protein or due to a complete
lack of  MGC4504 expression). These comprise cells
naturally having these characteristics as  well as
cells genetically modified to exhibit these
characteristics, such as, e.g. genomic  or inducible
MGC4504 knock out cells, as well as cells expressing a
dominant negative  15 mutant of MGC4504, etc. Yet
another aspect of present invention concerns a method
for identifying substances  active in preventing or
treating a disease associated with or caused by a
malfunction of  the carbohydrate or lipid metabolism
comprising: a. Contacting a nucleic acid coding for a
MGC4504 protein, derivative or fragment  20 thereof
with a test substance in a transcriptionally active
system; b. Determining the amount of mRNA coding for
MGC4504 protein, derivative or  fragment thereof
present in said system in presence of said substance; 



c. Determining the amount of mRNA coding for MGC4504
protein, derivative or  fragment present in said
system in absence of said substance; 25 d. Determining
whether the substance is capable of modulating the
amount of  MGC4504 mRNA present in said system.
Wherein a substance capable of modulating and
preferably increasing the amount of  MGC4504 mRNA
present in said system is considered a substance
active in WO 2006/094735 PCT/EP2006/002020  7
preventing or treating a disease associated with or
caused by a malfunction of the  carbohydrate or lipid
metabolism. A transcriptionally active system is any
biochemical or cellular system, which at least  has
the ability to perform a transcription reaction of a
transcription unit. Such systems  5 are well known in
the art and comprise cells (e.g. usual laboratory
strains or cell lines  as well as primary cultures of
eukaryotic or prokaryotic cells) as well as in vitro
transcription systems or kits (e.g. on basis of cell
extracts) which are also commercially  available. The
determination of the mRNA amount present in the system
can be performed 10 according to techniques well known
in the state of the art (etc. direct labelling of the
product by means of radioactive or fluorescent
labelling or product detection by use of  specific
primers or probes etc.). Another aspect of present
invention concerns a method for identifying substances
active in the prevention or treatment of a disease
associated with or caused by a  15 malfunction of the
carbohydrate or lipid metabolism comprising: a.
Contacting a nucleic acid coding for a MGC4504
protein, derivative or  fragment thereof with a
substance in a translationally active system;  b.
Determining the amount of MGC4504 protein, derivative
or fragment present in said system in presence of said
substance; 20 c. Determining the amount of MGC4504
protein, derivative or fragment  present in said
system in absence of said substance; 



d. Determining whether the substance is capable of
modulating the amount  of MGC4504 protein, derivative
or fragment present in said system.  Wherein a
substance capable of modulating and preferably
increasing the amount of 25 MGC4504 protein,
derivative or fragment present in said system is
considered to be a  substance active in the prevention
or treatment of a disease associated with or caused
by a malfunction of the carbohydrate or lipid
metabolism. WO 2006/094735 PCT/EP2006/002020  8 A
translationally active system is any biochemical or
cellular system, which at least has  the ability to
perform a translation reaction of a transcript. Such
systems are well  known in the art and comprise cells
(e.g. usual laboratory strains or cell lines as well
as  primary cultures of eucaryotic or prokaryotic
cells) as well as in vitro translation 5 systems
(which are also commercially available, e.g. as kits).
For the in vitro  translation of a polynucleotide, the
polynucleotide is subcloned in a suitable vector,
followed by the expression of the polypeptide in
suitable buffers and cell extracts (e.g.  reticulocyte
lysate). Vectors, necessary reagents and protocols
with suitable conditions  are known in the art and
commercially available. 10 In the context of present
invention, the term "polypeptide" refers to a molecule
comprising amino acids bound to each other by peptide
bonds and which contain at  least 10 amino acids
coupled to each other in a linear mode. Shorter
molecules of this  kind are referred to as peptides.
The term "protein" refers to molecules comprising at
least one polypeptide chain but can also refer to
molecules comprising two or more 15 polypeptide chains
associated or bound to each other. Thus, the term
"protein"  comprises the term "polypeptide". The
detection of the MGC4504 protein present in said
system can be performed  according to techniques well
known in the art (e.g. direct radioactive or
fluorescent  labelling of the translate or the
employment of specific antibodies, tagging of the  20
protein and detection of the tag, etc.). Another
aspect of present invention concerns a method for
identifying substances  



active in preventing or treating a disease associated
with or caused by a malfunction of  the carbohydrate
or lipid metabolism comprising: a. Providing a cell
transfected with a nucleic acid vector comprising the
25 MGC4505 promoter or a functional fragment thereof
operationally  coupled to a reporter gene or a
functional fragment thereof; b. Providing a cell
transfected with a control vector which comprises a
reporter gene or a functional fragment thereof not
being operationally  coupled to a functional MGC4504
promoter; WO 2006/094735 PCT/EP2006/002020  9 c.
Determining the reporter gene activity of the cell
according to a) and b)  in the absence of a substance;
d. Determining the reporter gene activity in the
presence of said substance;  Wherein a substance
capable of significantly increasing reporter gene
activity 5 according to a) without significantly
increasing reporter gene activity of b) (i.e. capable
of specifically increasing MGC4504 promoter activity)
is considered to be a substance  active in the
prevention or treatment of a disease associated with
or caused by a  malfunction of the carbohydrate or
lipid metabolism. A significant increase is any
increase higher than the standard deviation,
preferably it  10 is at least two times as high as the
standard deviation. The above aspect of present
invention is based on a typical reporter gene assay
commonly known in the art. To this end, the promoter
of choice is inserted into an  expression vector
suitable for the type of host cell chosen, upstream of
the reporter  gene of choice in such a way as to allow
for an expression of the reporter gene if the 15
promoter is active. The construct is subsequently
introduced into the host cell of  choice. Suitable
methods for transformation or transfection are well
known in the art as  well as conditions for cell
cultivation and detection of reporter gene expression
(see  e.g. standard literature listed below). Suitable
conditions are well known in the art as  well as
vectors, reporter genes and necessary reagents, which
are also commercially  



20 available. A vector is a circular or linear
polynucleotide molecule, e.g. a DNA plasmid,
bacteriophage or cosmid, by aid of which
polynucleotide fragments (e.g. cut out from  other
vectors or amplified by PCR and inserted in the
cloning vector) can specifically  be amplified in
suitable cells or organisms. Expression vectors enable
the 25 heterologous expression of a gene of interest
(e.g. a reporter gene), in the host cell or  organism.
The type of cell or organism largely depends on the
aim and the choice lies  within the knowledge of the
skilled artisan. Suitable organisms for the
amplification of a  nucleic acid are e.g. mostly
single cell organisms with high proliferation rates,
like e.g.  bacteria or yeast. Suitable organisms can
also be cells isolated and cultivated from WO
2006/094735 PCT/EP2006/002020  10 multicellular
tissues, like e.g. cell lines generated from diverse
organisms (e.g. SF9  cells from Spodoptera Frugiperda,
etc.).,Suitable cloning vectors are known in the art
and commercially available at diverse biotech
suppliers like, e.g. Roche Diagnostics,  New England
Biolabs, Promega, Stratagene and many more. Suitable
cell lines are 5 e.g. commercially available at the
American Type Culture Collection (ATCC).  For the
heterologous expression of a protein or polypeptide,
the cell can be any  prokaryotic or eucaryotic cell
capable of being transfected with a nucleic acid
vector  and of expressing the gene of interest, e.g. a
reporter gene. These comprise principally  primary
cells and cells from a cell culture, preferably an
eukaryotic cell culture 10 comprising cells derived
either from multicellular organisms and tissue (such
as  HEK293, RIN-5F, HeLA, CHO, COS, SF9 or 3T3 cells)
or single cell organisms such  as yeast (e.g. S. pombe
or S. cerevisiae), or a prokaryotic cell culture,
preferably  Pichia or E. coli. Cells and samples
derived from tissue can be gained by well-known
techniques, such as taking of blood, tissue punction
or surgical techniques. 15 Within the context of
present application, the term "transfection" refers to
the  introduction of a nucleic acid vector into a host
cell (either prokaryotic or eukaryotic)  and comprises
thus the term "transformation". 



The transfection can be a stable or transient
transfection. The MGC4504 promoter is a part of the
MGC4504 gene able to drive expression of a  20 gene
product of interest if introduced into a suitable
expression vector upstream of the  coding sequence of
the gene product. Preferably, the MGC4504 promoter
comprises  or consists of the sequence according to
nucleotides 84361 - 88681 of the sequence  according
to SEQ ID No.3/NCBI accession number AC020661
[nucleotides 84361 - 88681 correspond to nucleotide
positions -4377 / +1]. A functional fragment of the 25
MGC4504 promoter is any fragment of the MGC4504
promoter that is able to drive  expression of a gene
product of interest if introduced into a suitable
expression vector  upstream of the coding sequence of
the gene product. Preferable fragments comprise
functional fragments of the MGC4504 promoter according
to nucleotides 84361 - 88681 of SEQ ID No.3. WO
2006/094735 PCT/EP2006/002020  11 A reporter gene can
be any gene that allows for an easy quantification of
its gene  product. A vast variety of reporter genes
for eukaryotic or prokaryotic hosts as well as
detection methods and necessary reagents are known in
the art and commercially  available. These comprise
e.g. the genes of beta Lactamase (lacZ), Luciferase,
Green 5 or Blue fluorescent protein (GFP or BFP),
DsRed, HIS3, URA3, TRP1 or LEU2 or beta
Galactosidase. These genes encode proteins which can
be easily detected by means  of a visible (colour or
luminescent) reaction (e.g. IacZ, Luciferase). These
comprise  gene-products which can be easily detected
by means of a visible (colour or  luminescent)
reaction or gene-products conferring resistance
towards antibiotics like 10 Ampicillin or Kanamycin
when expressed. Other reporter gene-products enable
the  expressing cells to grow under certain conditions
like e.g. auxotrophic genes. A functional fragment of
a reporter gene is any fragment of a given reporter
gene that  allows for an easy quantification of its
gene product. Within the context of the above aspect
of present invention the control vector can be 15 any
suitable vector which comprises a reporter gene or
functional fragment thereof, but  



wherein reporter gene expression is not driven by a
(functional) MGC4504 promoter.  This can e.g. mean
that the reporter gene or functional fragment thereof
is not  operationally coupled to a functional MGC4504
promoter (i.e. either totally devoid of an  MGC4504
promoter, comprises a non functional MGC4504 promoter
or promoter 20 fragment or wherein the coupling of
promoter and reporter gene is not functional). This
can also mean that the reporter gene or functional
fragment thereof is operationally  coupled to another
promoter than the MGC4504 promoter (e.g. SV40 or
another  standard promoter). The functional vector and
the control vector can also be  transfected to the
same cell, but in which case the reporter genes need
to be different. 25 Another aspect of present
invention concerns the use of a means for the
detection of  MGC4504 for diagnosing a disease or a
predisposition for a disease associated with or
caused by a malfunction of the carbohydrate or lipid
metabolism in an isolated sample  of an individual. WO
2006/094735 PCT/EP2006/002020  12 The diagnosis can
e.g. comprise 1. The detection of the amount of
MGC4504 (protein or  mRNA) present in the isolated
sample; wherein a lowered  amount in comparison to a
reference sample indicates the  5 predisposition or
the disease. 2. The detection of the activity of
MGC4504 present in the  isolated sample; wherein a
lowered activity in comparison  to a reference sample
is indicative of the predisposition or  the disease.
10 3. The detection of a mutation within the MGC4504
protein/gene/coding sequence/promotor etc. leading to
a  lowered amount or a lowered activity or malfunction
of  MGC4504, wherein the detection of the mutation is
indicative of the predisposition or the disease. 



15 Wherein the reference sample can for example be an
isolated sample having an  average activity or amount
of MGC4504 and/or a sample of a donor not having a
disease or a predisposition for a disease associated
with or caused by a malfunction of  the carbohydrate
or lipid metabolism. The means for the detection of
MGC4504 can be any means able to specifically detect
20 MGC4504 polypeptide/protein or nucleic acid present
in a biological sample. A means to detect MGC4504
protein or polypeptide can be any means able to
specifically detect either wildtype MGC4504
protein/polypeptide and can also be a  means to detect
specifically MGC4504 protein/polypeptide harbouring
one or more  mutations regarding the size or the amino
acid sequence in comparison to a wild type 25
polypeptide/protein. A preferred example of such a
means comprises or is an antibody  able to
specifically detect MGC4504 protein, e.g. for use in
immunohistological or  immunohistochemical techniques
(e.g. detection of MGC4504 protein or certain
mutations thereof in histological tissue sections or
MGC4505 protein immobilized on  suitable carriers like
membranes, chips, ELISA plates etc.) WO 2006/094735
PCT/EP2006/002020  13 The means to detect MGC4504
nucleic acid can e. g. be a means to detect MGC4504
mRNA /cDNA or genomic DNA, either wildtype or also
harbouring one or more  mutations regarding their
length or their nucleic acid sequence in comparison to
a wild  type MGC4504 nucleic acid. The means can e.g.
be a means to specifically detect 5 and/or quantify
MGC4504 mRNA and preferably comprises or is a specific
MGC4504  nucleic acid probe or a primer set capable of
amplifying MGC4504 DNA or, e.g. for use  in PCR
sequencing (for the detection of Mutations in the
nucleotide sequence) or  capable of amplifying MGC4504
cDNA, e.g. for use in RT PCR (for the detection
and/or quantification of MGC4504 mRNA expression).
Another means can e.g. be a 10 nucleic acid probe able
to specifically hybridize to MGC4504 mRNA or cDNA
under  standard conditions, e.g. for use in Northern
Blot or Chip hybridization techniques.  The term wild
type refers to the genotype or phenotype that is found
in nature or in the  



standard laboratory stock for a given organism.
According to one preferred  embodiment, the wildtype
sequences of MGC4504 are the sequences according to 15
SEQ ID No. 1,2,3 or 14. The design and synthesis of
suitable primers is well known in the art (see also
above).  According to a preferred embodiment of
present invention, the means is a primer set  for the
amplification of MGC4504 nucleic acid, and preferably
a set of primers  comprising at least one of the
primers according to SEQ ID No. 8 and/or 9. 20
According to a further preferred embodiment of present
invention, the means is a  probe for the detection of
MGC4504 nucleic acid and preferably a probe having the
sequence according to SEQ ID No.10.The design and
synthesis of suitable probes is  well known in the art
(see also standard literature below). According to yet
another preferred embodiment of present invention, the
means is an  25 antibody for the specific detection of
MGC4504 protein or polypeptide. The preparation  of
suitable antibodies or functional fragments thereof is
well known in the art as well,  e.g. by immunizing a
mammal, for example a rabbit, with MGC4504 protein or
a  fragment thereof, where appropriate in the presence
of, for example, Freund's adjuvant  and/or aluminum
hydroxide gels (see, for example, Diamond, B.A. et al.
(1981) The 30 New England Journal of Medicine:
1344-1349). The polyclonal antibodies which are WO
2006/094735 PCT/EP2006/002020  14 formed in the animal
as a result of an immunological reaction can
subsequently be  isolated from the blood using
well-known methods and, for example, purified by means
of column chromatography. Monoclonal antibodies can,
for example, be prepared in  accordance with the known
method of Winter & Milstein (Winter, G. & Milstein, C.
5 (1991) Nature, 349, 293-299). Suitable procedures to
produce monoclonal antibodies  are well known in the
art as well (see e.g. literature for standard methods
listed below).  In the context of present invention,
the term antibody or antibody fragment comprises  also
antibodies or antigen-binding parts thereof, which
have been prepared recombinantly and, where
appropriate, modified, such as chimaeric antibodies, 



10 humanized antibodies, multifunctional antibodies,
bispecific or oligospecific antibodies,
single-stranded antibodies and F(ab) or F(ab)2
fragments (see, for example, EP-B1-0 368 684, US
4,816,567, US 4,816,397, WO 88/01649, WO 93/06213 or
WO 98/24884). Isolated samples comprise any kind of
biological samples isolated from an individual,  15
e.g. cells, preparations, sections or parts of tissue
or organs (e.g. muscle, pancreas,  brain, blood,
liver, spleen, kidney, heart, blood vessels, etc.).
Isolated samples can be  gained by well-known
techniques, such as taking of blood, tissue punction
or surgical  techniques. The preparation of cell- or
tissue extracts is well known to the person of  skill
in the art (see e.g. also the standard literature
listed below). 20 Another aspect of present invention
concerns the use of a means for the detection of
MGC4504 for the manufacture of a diagnostic kit for
the identification of a disease or a  predisposition
for a disease associated with or caused by
malfunctions of the carbohydrate and/or lipid
metabolism. Another aspect of present invention
concerns a method of diagnosing a predisposition  25
for or a malfunction of the carbohydrate and/or lipid
metabolism and comprises  analyzing the amount of
MGC4504 present in an isolated sample of an
individual,  wherein a lowered MGC4504 amount in
comparison to one or more reference samples  is
indicative of the predisposition or malfunction.
Within the context of the different aspects of present
invention, the individual can be  30 any living being
and is preferably a mammal and more preferably a human
being. WO 2006/094735 PCT/EP2006/002020  15 The
analysis of the amount of MGC4504 can for example be
an analysis of the mRNA  amount present in the sample,
e.g. by means of Northern Blot analysis, Chip analysis
(like cDNA microarrays) or quantitative RT PCR. The
analysis can also be an analysis  of the protein
amount present in the sample, e.g. by means of
techniques employing 5 specific antibodies like ELISA,
Western Blotting, Chip techniques (like protein
microarrays), etc. 



Yet another aspect of present invention concerns a
method of diagnosing a disease or  a predisposition
for a disease associated with or caused by a
malfunction of the  carbohydrate and/or lipid
metabolism comprising analyzing an isolated sample of
an 10 individual for mutations of MGC4504 in
comparison to a reference sequence of  MGC4504,
wherein the presence of a mutation is indicative of
the disease or the  predisposition. Mutations, i.e.
deviations from the most frequently found genotype
(also called the  wildtype with respect to a gene) are
well known in the art. These comprise, among  15
others, single nucleotide polymorphisms (SNPs, i.e.
variants of a given nucleotide sequence with exchanges
at single nucleotide positions), polymorphisms of
lengths,  deletions, inversions etc. Genetic mutations
can effect gene expression or protein  function and
they can therefore be implicated in the onset and
predisposition for  certain diseases. Due to the
implication of MGC4504 in pathological processes 20
underlying diabetes found out by the inventors,
mutations of the MGC4504 gene, and  especially those
affecting MGC4504 expression and/or function and/or
activity, are  bound to have a high impact on diseases
associated with or caused by malfunctions of  the
carbohydrate and/or lipid metabolism. The diagnostic
methods can be performed according to any known method
for 25 detecting MGC4504, e.g. by use of one of the
above means of detecting MGC4504 in  a sample. The
mutations can e.g. be analyzed on a genomic level,
e.g. by means of  the molecular biological analysis of
the MGC4504 gene (such as Southern Blotting,  genomic
sequencing techniques, mass spectroscopic analysis of
the sequence, DNA  Microarrays etc.). The mutations
can also be analyzed on the level of the expressed WO
2006/094735 PCT/EP2006/002020  16 mRNA or protein,
e.g. by means of sequencing of the cDNA (e.g. on the
basis of RT  PCR) or by protein sequencing techniques
or usage of specific antibodies. The reference sample
can be a sample as defined above. A reference sequence
can e.g. be the MGC4504 wild type sequence (see e.g.
above)  



5 and/or the MGC4504 sequence found in most
individuals not having the above disease  or
predisposition therefore (in this case, the reference
sequence can also be sequence  not present in biggest
part of the population but in biggest part of
population not having  the above disease or
predisposition therefore; in this case the wild type
sequence is  associated with an increased risk for
developing said disease). According to a 10 preferred
embodiment the reference sequence is one of the wild
type sequences of  MGC4504 (see above). According to a
preferred embodiment of said aspect of present
invention, the  mutations are mutations leading to a
lowered amount of MGC4504 and/or activity or to  a
complete lack of MGC4504 and/or a total lack of
activity. 15 Another aspect of present invention
concerns a method of diagnosing a predisposition  for
or a malfunction of the carbohydrate and/or lipid
metabolism and comprises  analyzing the activity of
MGC4504 present in an isolated sample of an
individual,  wherein a lowered MGC4504 activity in
comparison to one or more reference samples  is
indicative of the predisposition or malfunction. 20
The activity can be any protein activity implied in
one of the functions of MGC4504 as  defined above. The
activity can be measured directly or indirectly (e.g.
by analyzing  the intensity or extent of one or more
of the functions of MGC4504). Another aspect of
present invention concerns a kit for the
identification of a disease or  predisposition for a
disease associated with or caused by malfunctions of
the 25 carbohydrate or lipid metabolism comprising at
least one means for the detection of  MGC4504. In the
context of the present invention, a kit (also known as
"kit of parts") is understood  to be any combination
of one or more of the components identified in this
application, WO 2006/094735 PCT/EP2006/002020  17
which are combined, coexisting spatially, to a
functional unit, and which can contain  further
components. In the context of present invention, the
kit comprises at least a means for the detection  



of MGC4504, suitably together with suitable buffers
and/or reagents for detecting 5 MGC4504 and/or sample
preparation, and optionally a handling manual for
performing  the respective detection technique. The
means can be any means as defined above and preferably
comprises or is a  specific MGC4504 nucleic acid probe
or a primer set capable of amplifying a  MGC4504
nucleic acid or a specific MGC4504 antibody. 10
Another aspect of present invention concerns a method
of adapting the medication for  the treatment or
prevention of a disease associated with or caused by
malfunctions of  the carbohydrate and/or lipid
metabolism, wherein an isolated sample of an
individual  is analysed for a mutation of MGC4504 in
comparison to a reference sequence and/or  a decreased
amount and/or activity of MGC4504 in comparison to a
reference sample, 15 wherein the dosage is adapted if
a mutation and/or a decreased amount and/or activity
of MGC4504 is present in the sample. The adaptation of
the medication can e.g. be the adaptation of the kind
of medication  applicable for the individual, i.e. for
example the determination whether the individual  can
be at all administered or effectively treated with a
substance (e.g., an agonist, 20 antagonist,
peptidomimetic, protein, peptide, nucleic acid, small
molecule, or other  drug candidate) or a specific
class of substances (e.g., substances of a type which
directly increase MGC4504 protein activity or
substances belonging to a subset of  chemical
compounds with a common structural motif) to treat or
prevent a disease  associated with or caused by
malfunctions of the carbohydrate and/or lipid
metabolism. 25 According to another example the
adaptation of the medication can be the adaptation  of
the dosage of a given medicament/substance or class of
substances. Substances which have a stimulatory or
inhibitory effect (and preferably a stimulatory
effect) on MGC4504 expression or activity (e.g.,
MGC4504 gene expression) as  identified by a screening
assay can be used for preparing a pharmaceutical which
is WO 2006/094735 PCT/EP2006/002020  18 useful for the
treatment or prevention of a disease associated with
or caused by  



malfunctions of the carbohydrate and/or lipid
metabolism (e.g., disorders involving cells  or
tissues in which MGC4504 is expressed, such as
myocytes associated with  aberrant or a lack of
MGC4504 activity). In conjunction with such treatment,
the 5 pharmacogenomics (i.e. the study of the
relationship between an individual's genotype  and
that individual's response to a foreign compound or
drug) of the individual may be  considered.
Differences in metabolism of therapeutics can lead to
severe toxicity or  therapeutic failure by altering
the relation between dose and blood concentration of
the  pharmacologically active drug. Thus, the
pharmacogenomics of the individual permits 10 the
selection of effective agents (e.g., drugs) for
prophylactic or therapeutic treatments  based on a
consideration of the individual's genotype. Such
pharmacogenomics can  further be used to determine
appropriate dosages and therapeutic regimens.
Accordingly, the activity of MGC4504 protein,
expression of MGC4504 nucleic acid, or  mutation
content of MGC4504 genes in an individual can be
determined to thereby 15 select appropriate agent(s)
for therapeutic or prophylactic treatment of the
individual.  Yet another aspect of present invention
concerns the use of MGC4504 or a functional  fragment
or derivative thereof or a composition comprising
MGC4504 or a functional  fragment or derivative
thereof for the manufacture of a medicament for the
treatment or  prevention of a disease associated with
or caused by a malfunction of the 20 carbohydrate or
lipid metabolism. Further aspects of present invention
concern the use of a substance modulating the
activity of MGC4504 for the manufacture of a
medicament for the treatment or  prevention of a
disease associated with or caused by a malfunction of
the  carbohydrate and/or lipid metabolism and a method
of treating an individual suffering 25 from a disease
associated with or caused by a malfunction of the
carbohydrate and/or  lipid metabolism comprising
administering a substance modulating the activity of
MGC4504 in the individual To this end, MGC4504 or
fragments or derivatives thereof may either be used in
the  30 form of a polypeptide or peptide or an oligo-
or polynucleotide. Useful are suitable  modifications
or additives for ensuring or facilitating its
targeting to the site of need and 



WO 2006/094735 PCT/EP2006/002020  19 its entering the
cell or its stability. On the other hand, a local
application, such as a  subcutaneous, sub dermal or
intramuscular injection, etc. or the like is also
possible for  ensuring its targeting to the site of
need. Other useful additives include salts, buffers or
the like for its stabilization, etc. 5 The MGC4504
polynucleotide or functional fragment or derivative
thereof can e.g. be  put into a suitable vector that
ensures its intracellular expression or also its
targeting  into a cell. A cell type specific
expression can be ensured using appropriate
promoters/enhancers of cell type or tissue-specific
genes, which are known in the art.  The use of MGC4504
oligonucleotides is also possible. 10 For the
production of a medicament the active ingredients are
usually formulated with  suitable additives or
auxiliary substances, such as physiological buffer
solution, e.g.  sodium chloride solution,
demineralized water, stabilizers, such as protease or
nuclease inhibitors, preferably aprotinin,
6-aminocaproic acid or pepstatin A or  sequestering
agents such as EDTA, gel formulations, such as white
vaseline, low 15 viscosity paraffin and/or yellow wax,
etc. depending on the kind of administration.
Suitable further additives are, for example,
detergents, such as, for example, Triton  X-100 or
sodium deoxycholate, but also polyols, such as, for
example, polyethylene  glycol or glycerol, sugars,
such as, for example, sucrose or glucose, zwitterionic
compounds, such as, for example, amino acids such as
glycine or in particular taurine 20 or betaine and/or
a protein, such as, for example, bovine or human serum
albumin.  Detergents, polyols and/or zwitterionic
compounds are preferred. The physiological buffer
solution preferably has a pH of approx. 6.0-8.0,
preferably a  pH of approx. 6.8-7.8, in particular a
pH of approx. 7.4, and/or an osmolarity of approx.
200-400 milliosmol/liter, preferably of approx.
290-310 milliosmol/liter. The pH of a 25 medicament is
in general adjusted using a suitable organic or
inorganic buffer, such  as, for example, preferably
using a phosphate buffer, tris buffer (tris
(hydroxymethyl)aminomethane), HEPES buffer
([4-(2-hydroxyethyl)piperazino] 



WO 2006/094735 PCT/EP2006/002020  20 ethanesulphonic
acid) or MOPS buffer (3-morpholino-1-propanesulphonic
acid). The  choice of the respective buffer in general
depends on the desired buffer molarity.  Phosphate
buffer is suitable, for example, for injection and
infusion solutions (see also  Remington's
Pharmaceutical Sciences, 17th Edition, 1985 (for
physiologically tolerable 5 salts (anorganic or
organic), see esp. p. 1418). The medicament can be
administered in any suitable conventional manner, e.g.
by  means of oral dosage forms, such as, for example,
tablets or capsules, by means of  the mucous
membranes, for example the nose or the oral cavity, in
the form of  dispositories implanted under the skin,
by means of injections, infusions or gels which 10
contain the medicaments according to the invention. It
is further possible to administer  the medicament
locally in order to treat the particular disease as
described above, if  appropriate, in the form of
liposome complexes. Furthermore, the treatment can be
carried out by means of a transdermal therapeutic
system (TTS), which makes possible a temporally
controlled release of the medicaments. TTS are known
for 15 example, from EP 0 944 398 Al, EP 0 916 336 Al,
EP 0 889 723 Al or EP 0 852 493  Al. Administration
should suitably be performed in a way that allows for
targeting of  MGC4504 to the site of action (e.g.
muscular, brain or pancreatic tissue), e.g. by
systemic administration of MGC4504 derivatives or
formulations targeting themselves 20 to site of need
or local (e.g. intramuscular) application of
formulation containing  MGC4504 or fragments or
derivatives thereof. Injection solutions are in
general used if only relatively small amounts of a
solution or  suspension, for example about 1 to about
20 ml, are to be administered to the body.  Infusion
solutions are in general used if a larger amount of a
solution or suspension,  25 for example one or more
litres, are to be administered. Since, in contrast to
the infusion solution, only a few milliliters are
administered in the case of injection  solutions,
small differences from the pH and from the osmotic
pressure of the blood or  



the tissue fluid in the injection do not make
themselves noticeable or only make  themselves
noticeable to an insignificant extent with respect to
pain sensation. Dilution 30 of the medicament
according to the invention before use is therefore in
general not WO 2006/094735 PCT/EP2006/002020  21
necessary. In the case of the administration of
relatively large amounts, however, the  medicament
according to the invention should be diluted briefly
before administration  to such an extent that an at
least approximately isotonic solution is obtained. An
example of an isotonic solution is a 0.9% strength
sodium chloride solution. In the case  5 of infusion,
the dilution can be carried out, for example, using
sterile water while the  administration can be carried
out, for example, via a so-called bypass. Another
aspect of present invention concerns a method of
treating an individual  suffering from or having a
predisposition for a disease associated with or caused
by an  impaired carbohydrate or lipid metabolism
comprising modulating and preferably 10 increasing
amount or activity of MGC4504. This can method can
comprise administering to an individual in need
thereof an  effective amount of MGC4504 protein or
nucleic acid or endogenously increasing the  MGC4504
steady state level (e.g. by application of a substance
able to increase the  amount of MGC4504 at the site of
need or by somatic gene therapy using suitable 15
vectors). A further aspect of present invention
concerns the use of a cell heterologously  expressing
MGC4504 for the identification of substances active in
the treatment or  prevention of diseases associated
with or caused by malfunctions of the carbohydrate  or
lipid metabolism. According to a preferred embodiment,
the cell is a transgenic cell. 20 According to another
aspect of present invention a transgenic non-human
animal  heterologously expressing MGC4504 can be used
for the identification of substances  active in the
treatment or prevention of diseases associated with or
caused by  malfunctions of the carbohydrate or lipid
metabolism. A transgenic cell/animal is a cell/animal
that carries in its genome a transgene in 



25 addition to its normal set of genes. The production
of transgenic cells and animals as  well as the
necessary vector constructs is well known in the art
(for an overview see  e.g. Gene targeting: A Practical
Approach, 2d Ed., Joyner AL, ed. 2000. IRL Press at
Oxford University Press, New York; Manipulating the
Mouse Embryo: A Laboratory  Manual. Nagy, A,
Gertsenstein, M., Vintersten, K., Behringer, R., 2003,
Cold Spring WO 2006/094735 PCT/EP2006/002020  22
Harbor Press, New York; Transgenic Animal Technology:
A Laboratory Handbook,  Pinkert CA, ed., 1994,
Academic Press., New York) and their production is
also offered  as a commercial service by several
suppliers e.g. (The Jackson Laboratory, Bar  Harbor,
Maine, USA). 5 According to the different aspects of
present invention, the transgene can be  MGC4504 or a
fragment or derivative thereof, either functional or
with an impaired or  abolished function. According to
another preferred embodiment of present invention, a
modified cell,  having a lower MGC4504 activity as
compared to its unmodified state, is used. This  10
way, it can be tested, if the chemical compounds to be
tested are able to enhance or restore the lowered or
totally abolished MGC4504 activity. The modification
can be any type of modification (stable or transient,
preferably  stable), that leads to a decrease of
MGC4504 activity (i.e. its ability to interact with
other molecules, its ability to increase insulin
sensitivity of cells etc.), MGC4504 15 transcript
steady state level (i.e. by activation of MGC4504
transcription or transcript  stabilization) or MGC4504
protein steady state level (i.e. by activation of
MGC4504  translation or its posttranslational
processing; by modulation of MGC4504
posttranslational modification or by activation of its
stabilization or by inhibition of its  degradation).
This can for example be achieved by using dominant
negative mutants 20 of MGC4504, antisense
oligonucleotides, RNAi constructs of MGC4504, by
generating  functional or genomic MGC4504 knock outs
(which can e.g. be inducible) or other  suitable
techniques known within the state of the art. For an
overview of the above  



techniques, see for example: Current protocols in
Molecular biology (2000) J.G.  Seidman, Chapter 23,
Supplement 52, John Wiley and Sons, Inc.; Gene
Targeting: a 25 practical approach (1995), Editor:
A.L. Joyner, IRL Press; Genetic Manipulation of
Receptor Expression and Function, 2000; Antisense
Therapeutics, 1996; Scherr et al,  2003. According to
another aspect of present invention concerns the use
of a MGC4504  knock-out cell or non-human knockout
animal for the identification of substances active  30
in the treatment or prevention of diseases associated
with or caused by malfunctions WO 2006/094735
PCT/EP2006/002020  23 of the carbohydrate or lipid
metabolism. The knockout can be a genomic knockout or
a  functional knockout. Suitable cell lines for the
generation of knockouts are well known  in the state
of the art and protocols for the generation of
knockouts comprise for example those disclosed in
Current protocols in Molecular Biology (2000) J.G. 5
Seidman, Chapter 23, Supplement 52, John Wiley and
Sons, Inc; or Gene targeting: A  Practical Approach,
2nd Ed., Joyner AL, ed. 2000. IRL Press at Oxford
University  Press, New York; Manipulating the Mouse
Embryo: A Laboratory Manual. Nagy, A,  Gertsenstein,
M., Vintersten, K., Behringer, R., 2003, Cold Spring
Harbor Press, New  York. Moreover, knockouts of genes
of interest are offered as a service by commercial 10
suppliers (e. g. The Jackson Laboratory, Bar Harbor,
Maine, USA). Another aspect of present invention
concerns a high throughput screen based on a  method
according to one of the above novel methods for the
identification of active  substances (such methods are
also called "assays"). Analytical methods or
analytical systems, so-called assays, which are used
to measure  15 the activity or concentration of
defined target molecules (so-called targets, mostly
proteins or nucleic acids) as parameter for the
effectiveness of a potential  pharmaceutical compound,
are well known in the state of the art. Assays
comprise for  example biochemical analytical methods
or systems using isolated or partly isolated
components that are put together to a reaction mixture
within a defined space and 



20 time, in which the effectiveness of the potential
pharmaceutical compounds can be  tested. Other
examples of assays comprise biochemical analytical
methods or  systems, in which the activity of the
target molecule and the effectiveness of a potential
to influence this activity, can be determined within a
cell. An assay can be any type of analytical method or
system to monitor a biological 25 process (see e.g.
the above analytical methods). Suitably, molecular
cascades and  mechanisms representing parts of
physiological metabolic pathways but also of
pathological conditions are reproduced in cellular or
biochemical (in vitro) systems.  The pharmacological
activity of a potential pharmaceutical compound can
thus be  determined according to its capability of
interfering with or modulating these cascades  30 or
mechanisms. WO 2006/094735 PCT/EP2006/002020  24 For
the use in drug screening, especially the high
throughput screening for novel  pharmaceutical
compounds, the assay needs to be reproducible and is
preferably also  scalable and robust. In the scope of
present invention, high throughput screen means,  that
a method according to present invention is performed
in a very small scale, e.g. on 5 96, 386 or 1536 well
plates in samples of very small volume in the range of
few  milliliters down to few nanoliters or even less.
Thus, a very large amount of samples  can be analyzed
in a short time. High throughput screening mostly
comprises the  screening of up to approximately
500.000 different compounds for certain ability by
means of one single assay. The assay is preferably
suitable for high throughput 10 screening of chemical
substances for their ability of modulating the
activity of the target  molecule under investigation.
The type of assay depends e.g. on the type of target
molecule used (e.g. polypeptide or polynucleotide) and
the "read out", i.e. the  parameter, according to
which the activity of the target molecule is
determined (see  below). 15 Different types of assays
are commonly known in the state of the art and
commercially  available from commercial suppliers. 



Suitable assays for different purposes encompass radio
isotopic or fluorescent assays,  for example
fluorescence polarization assays (for measuring the
interaction of a  labelled member with a non-labelled
member (e.g. the interaction of labelled protein 20
receptors with their unlabeled ligands). More examples
include cell based assays, wherein a cell line stably
(inducible or not;  chromosomal or episomal) or
transiently expresses a recombinant protein of
interest.  These assays comprise e.g. reporter gene
assays, wherein the regulation of a certain  promoter
or a signal transduction pathway of a member of a
signal transduction 25 cascade is measured according
to the activity of a reporter enzyme, the expression
of  which is under the control of said certain
promoter. For this type of assay, a  recombinant cell
line has to be constructed containing the reporter
gene under the  control of a defined promoter that is
to be investigated itself or that is regulated by the
signalling cascade under investigation. Suitable
reporter enzymes are commonly 30 known within the
state of the art and comprise different types of
luciferase or f3 WO 2006/094735 PCT/EP2006/002020  25
galactosidase. Suitable cell lines depend on the aim
of the assay but comprise mostly  cell lines that are
easy to transfect and easy to cultivate, such as, e.g.
HEK293, HeLA,  COS, CHO, NIH-3T3, etc. Assays for
measuring the intracellular ion level comprise e.g.
FLIPR (fluorometric 5 imaging plate reader,
commercially available from Molecular Devices) assays,
wherein  an argon laser light source combined with a
cooled CCD camera allows for parallel  measurements in
384 well plates transient ion signals (such as Cat+,
etc) within cells  (e.g. neuronal cells or other cells
(e.g. cells recombinantly or naturally expressing
certain ion channels). FLIPR assays allow e.g. for
monitoring of intracellular calcium 10 using certain
fluorochromes or detecting membrane potential changes
or monitoring of  membrane polarization using specific
FLIPR assay kits. For the monitoring of other
intracellular ions, e.g. zinc or sodium, other dyes
known in the state of the art can be  used. Other
types of assays and other types of read outs are
commonly known to  



persons with skills in the art. 15 For the measurement
of cAMP levels, e.g. ALPHAScreenTM, fluorescence
polarization  or HTRF technology are suitable. For the
determination of ion channel activity (which control
e.g. intracellular ion  concentrations and can thus be
employed for measurement of intracellular ion
concentrations) e.g. membrane potential sensitive
assays and dyes can be used. 20 For measurement of
GPCR activity, e.g. cAMP measurement, for example by
means  of the AlphaScreenTM cAMP detection system by
Packard Bioscience, Ca2+  mobilization-assays or
reporter gene assays are suitable. For determination
of protein phosphorylation e.g. kinase activity,
fluorescence  polarization assays are suitable, e.g.
commercially available by Panvera; moreover  25 HTRF
(homogeneous time resolved fluorescence, Cis Bio),
LANCE assays (Perkin Elmer Life Science) or the
amplified luminescence proximity homogeneous assay
(ALPHAScreenTM by Packard BioScience) are applicable.
Other types of assays and  other types of "read out"
are well known in the state of the art. WO 2006/094735
PCT/EP2006/002020  26 According to one preferred
embodiment of the different aspects of present
invention,  MGC4504, the derivative or fragment
thereof can be used as an isolated molecule. In the
context of this invention, the term "isolated
molecule", especially with respect to  MGC4504, refers
to MGC4504 polynucleotides or polypeptides purified
from natural 5 sources as well as purified recombinant
molecules (wherein the term purified  comprises a
partial purification as well as a complete
purification). The preparation of recombinant
polypeptide or polynucleotide molecules and the
purification of naturally occurring molecules from
cells or tissue, as well as the  preparation of cell-
or tissue extracts is well known to the person of
skill in the art (see 10 e.g. also the standard
literature listed below). These comprise e.g.
amplifying polynucleotides of desired length via the
polymerase  chain reaction (PCR) on the basis of the
published genomic or coding polynucleotide  



sequences and the subsequent cloning of the produced
polynucleotides in host cells  (see e.g. standard
literature listed below). 15 The PCR is an in vitro
technique that enables the specific amplification of
sequence  stretches having nucleotide stretches of
known sequence in their 5'and 3'vicinit. For
amplifying the sequence of choice, short
single-stranded DNA molecules ("primers")  are used,
which are complementary to the sequence stretches
framing the polynucleotide sequence to be amplified.
The polynucleotide template can either be  20 DNA or
RNA. By choosing defined sequences of incubation steps
at defined  temperatures and of defined time
intervals, that are repeated periodically, the
polynucleotide of interest is amplified exponentially.
Suitable primers can be generated by means of chemical
synthesis according to well- known protocols. Such
primers are also commercially available by different
suppliers,  25 such as MWG Biotech etc. DNA and RNA
templates, also cDNA templates can be generated by
means of well  known standard procedures (such as DNA
templates cloned by aid of cloning vectors;  the
preparation of genomic DNA or RNA from culture cells,
tissue, etc or preparation of WO 2006/094735
PCT/EP2006/002020  27 cDNA from such sources of RNA,
etc., see, e.g. the below standard literature) and can
also be purchased from commercial suppliers, such as
Promega and Stratagene, etc.  Suitable buffers and
enzymes as well as reaction protocols for performing
the PCR are  known in the art and commercially
available as well. The reaction product can be 5
purified by known procedures (e.g. gel purification or
column purification).  Another method of generating
isolated polynucleotides is the cloning of a desired
sequence and its subsequent complete or partial
purification by means of standard  methods. For
generating isolated polypeptides, the polynucleotides
are cloned into  expression vectors and the
polypeptides are expressed in suitable host organisms,
10 preferably single cell organisms like suitable
strains of bacteria or yeast, followed by  the
subsequent complete or partial purification of the
polypeptide. 



The methods according to present invention can e.g. be
performed as a biochemical or  cellular assay. MGC4504
can be derived from any sequence available that allows
for its specific 15 purpose according to one of the
different aspects of the present invention.
Preferably,  MGC4504 is human MGC4504. According to
one preferred embodiment, MGC4504 is used as a
polynucleotide.  Preferably, the polynucleotide
comprises or consists of 20 a. SEQ ID No. 1 b. A
sequence capable of hybridising with a sequence
according to a) at conditions of low, moderate or
high stringency and is coding for a polypeptide with
MGC4504 function; 25 c. A sequence derived from a
sequence according to a)  or b) due to the degeneracy
of the genetic code and  is coding for a polypeptide
with MGC4504 function; d. A fragment of one of the
sequences according to a),  b) or c), coding for a
polypeptide with MGC4504 30 function; and coding for a
polypeptide comprising or WO 2006/094735
PCT/EP2006/002020  28 consisting of the sequence
according to SEQ ID No.  2; e. A sequence derived from
one of the sequences  according to a), b), c) or d) by
means of an 5 exchange of one or more nucleotides,
wherein the  nucleotide exchange is not or not solely
due to the  degeneracy of the genetic code, and which
is coding  for a polypeptide with MGC4504 function. A
preferred polynucleotide fragment is the fragment
according to SEQ ID No. 14.  



10 The term "stringency" describes reaction conditions
that influence the specificity of  hybridization or
annealing of two single stranded nucleic acid
molecules. A nucleic acid molecule can hybridize to
another nucleic acid molecule when the  single
stranded forms of both molecules can anneal under
suitable reaction  ("annealing" or hybridization)
conditions (dependent on temperature and ionic
strength 15 of the surrounding medium) to form a new
double stranded nucleic acid molecule.  Hybridization
requires that the two annealing nucleic acid molecules
comprise  complementary sequences. Depending on the
selected annealing conditions, the  stringency
conditions, mismatches between the bases are possible
without preventing  double strand formation. 20
Stringency, and thus specificity of a reaction
depends, inter alia, of the temperature  and
buffer-conditions used for a reaction: Stringency, and
thus specificity, can e.g. be  increased by increasing
the reaction temperature and/or by lowering the ion
strength of  the reaction-buffer. Suitable conditions
of stringency for the hybridization of nucleic  acids
depend on the length, the type of nucleic acid and
their degree of 25 complementarity. The variables are
known in the state of the art. The higher the  degree
of similarity or homology between two annealing
nucleotide sequences, the  higher is the melting
temperature for hybridization products of nucleic
acids with those  sequences. The relative stability of
nucleic acid hybridization is dependent according to
the type of the single stranded nucleic acids forming
the double strand: 30 RNA:RNA>DNA:RNA>DNA:DNA. For
hybridization products of more than 100 WO 2006/094735
PCT/EP2006/002020  29 nucleotides in length, equations
for calculating the melting temperature are known in
the art. For shorter hybridization products (e.g.
oligonucleotides) the calculation of the  melting
temperature is dependent on the length, wherein
mismatches become more  important. 5 Conditions of low
stringency (and thus low reaction and hybridization
specificity) exist  for example, if a hybridization is
performed at room temperature in 2xSSC-solution.  



Conditions of high stringency comprise e.g. a
hybridization reaction at 68C in 0,1 xSSC and 0,1 %
SDS solution. In the context of present invention the
term "hybridizing under conditions of stringency"  10
refers to conditions for the performance of the
hybridization reaction and the following  washing
procedure, at which nucleotide sequences with at least
50, 55, 60, 65, 70 and  preferably 75% or more
complementarity typically remain hybridized. The
choice of  such conditions for a given set of nucleic
acids lies within the skill of the average  artisan,
and suitable protocols can be found in well known
literature for standard 15 methods like, for example,
"Current Protocols in Molecular Biology", John Wiley &
Sons, N.Y. (1989), 6.3.1 to 6.3.6 (see also literature
listed below). Hybridization under conditions of
stringency within the different aspects of present
invention is preferably understood to be: 1)
Hybridizing a labelled probe with a nucleic acid
sample to be analyzed at 65C,  20 or in the case of
oligonucleotide probes, at 5C below the annealing or
melting  temperature of the duplex consisting of
oligonucleotide and sample (annealing  and melting
temperature are in the following understood to be
synonyms) over  night in 50mM Tris pH 7,5, 1M Nacl, 1%
SDS, 10% Dextran Sulfate, 0,5 mg/ml  denatured salmon
or hering sperm DNA. 25 2) Washing for 10 minutes in
2xSSC at room temperature. 3) Washing for 30 minutes
in IxSSC/0.1%SDS at 65C (or in the case of
oligonucleotides: 5C below the annealing temperature).
4) Washing for 30 minutes in 0,1 x SSC/0,1%SDS at 65C
(or in the case of  oligonucleotides: 5C below the
annealing temperature). WO 2006/094735
PCT/EP2006/002020  30 Oligonucleotides are
polynucleotide and preferably DNA-fragments having a
length of  15 to 30, preferably 20 nucleotides. The
annealing temperature is determined  according to the
formula Tm=2x (number of A+T) + 4x (number of G+C)C.
For preparing a 2xSSC or a 0,1xSSC (or any other kind
of SSC dilution), e.g. a 20x  



5 SSC solution is diluted accordingly. 20xSSC consists
of 3M NaCI/0,3 M Na-Citrate x  2H20. Before performing
of a hybridization reaction, the polynucleotides are,
if wanted after  performing electrophoretic separation
(then: Southern Blot (DNA) or Northern Blot  (RNA)) or
without electrophoretic separation (then: slot or dot
Blot), transferred to a 10 suitable membrane, e.g. a
nylon or nitrocellulose membrane. Hybridization is
performed using a suitably labelled probe. Suitable
labelling techniques are e.g.  radioactive labelling
or labelling using fluorescence dyes. The probe is a.
single  stranded polyribo- or polydesoxyribonucleotide
being single stranded naturally or being usually
double stranded and having been made single stranded
by denaturation. This  15 probe binds to the DNA or
RNA sample (which is also in single stranded state) by
means of base pairing. According to a preferred
embodiment of the different aspects of present
invention the  conditions of stringency are conditions
of high stringency. According to another embodiment,
MGC4504 is used as a polypeptide. Preferably  20 the
polypeptide is encoded by one of the following
sequences: a. SEQ ID No. 1; b. A sequence capable of
hybridizing with the  sequence according to a) at
conditions of low,  moderate or high stringency and
coding for a  25 polypeptide with MGC4504 function; c.
A sequence derived from a sequence according to a)  or
b) due to the degeneracy of the genetic code and
coding for a polypeptide with MGC4504 function; WO
2006/094735 PCT/EP2006/002020  31 d. A fragment of one
of the sequences according to a),  b) or c), coding
for a polypeptide with MGC4504  function; 



e. A sequence derived from one of the sequences  5
according to a), b), c) or d) by means of an  exchange
of one or more nucleotides, wherein the  nucleotide
exchange is not or not solely due to the  degeneracy
of the genetic code, and which is coding  for a
polypeptide with MGC4504 function. 10 According to yet
another preferred embodiment, the polypeptide
comprises or consists  of one the sequences according
to SEQ ID No 2. The disease associated with or caused
by a malfunction of the carbohydrate or lipid
metabolism is preferably a malfunction of the glucose
metabolism, obesity, dislipidemia  or the metabolic
syndrome or diabetes or any other malfunction of
insulin action and 15 more preferably type 1 or type 2
diabetes mellitus or insulin resistance. In the
following, the invention is described in more detail
by means of different  examples without meaning to be
limited by these examples. WO 2006/094735
PCT/EP2006/002020  32  Legend to the Figures Table 1:
Affymetrix Gene Chip(r) Analysis of MGC4504 gene
expression in merged replicates of  lean insulin
sensitive controls and obese insulin resistant or
diabetic ZDF rats. 5 Table 2: Quantitative real-time
PCR of RNA samples from lean insulin sensitive
controls and  obese insulin resistant or diabetic ZDF
rats. Table 3: Affymetrix Gene Chip(r) analysis of
MGC4504 gene expression in a diet-induced model  10 of
type 2 diabetes Figure 1: MGC4504 gene expression
levels in a selected subset of different human
tissues.  Figure 2: 



15 Stable expression of HA-MGC4504 in L6GLUT4myc
myoblasts.  Figure 3: Subcellular distribution of
MGC4504 in cytoplasm and nucleus of transiently
transfected L6GLUT4myc (Figure 3A) and RIN-5F (Figure
3B) cells.. Figure 4: 20 Figure 4A: 2-Deoxyglucose
uptake assay and increased insulin sensitivity of
L6GLUT4myc HA-MCG4504 cells. Figure 4B: Insulin
secretion assay and increased basal and glucose
stimulated insulin  secretion of RIN-5F HA-MGC4504
cells. Figure 5: 25 Coomassie staining of different
samples harvested during expression and purification
of soluble GST-MGC4504 protein. WO 2006/094735
PCT/EP2006/002020  33  Figure 6: Figure 6A: Activity
of the MGC4504 5'-UTR positions -4311/+1 in different
cell lines in  a transient 96-well format
dual-luciferase reporter gene assay. Figure 6B:
Experimental determination of the MGC4504 core
promoter within 5 MGC4504 5'-UTR positions -4311/+1 by
assaying different truncated promoter  fragments in
transient 96-well format dual-luciferase reporter gene
assays in HEK293  cells. Figure 7: Coding Sequence of
human MGC4504 (SEQ ID No.1)  10 Figure 8: Derived
amino acid sequence of human MGC4504 (SEQ ID No.2)
Figure 9: Genomic Sequence of human MGC4504 (SEQ ID
No.3)  Figure 10: 15 Primers for specific
amplification of rat MGC4504 mRNA (SEQ ID No.4 and 5)



Figure 11: Primers for specific amplification of rat
beta actin mRNA (SEQ ID No. 6 and 7)  Figure 12:
Primers for specific amplification of human MGC4504
mRNA (SEQ ID No. 8 and 9)  20 and probe for specific
hybridisation of human MGC4504 mRNA (SEQ ID No.10)
Figure 13: Primers for cloning the human MGC4504 ORF
from cDNA (SEQ ID No. 11 to 13)  Figure 14: Fragment
of human MGC4504 cDNA sequence comprising the coding
sequence (SEQ  25 ID No.14) WO 2006/094735
PCT/EP2006/002020  34 WO 2006/094735 PCT/EP2006/002020
35  Examples: Example 1: Gene expression of MGC4504 in
an in vivo model of insulin resistance and type 2
diabetes 5 Materials and Methods Animals and sample
preparation: Age-matched groups of obese male Zucker
Diabetic Fatty (ZDF) rats (Gmi, fa/fa) and  their lean
littermates (Gmi, +/?) were purchased from Genetic
Models. The rats were  housed in pairs at 20C on a
12-h light-dark cycle with ad libitum access to water
and 10 standard rat diet (Altromin, Germany)
containing 4% fat, 64% carbohydrate and 19%  protein
for one week upon arrival to allow recovery from
transport. All experimental  procedures were conducted
according to the German Animal Protection Law. After 2
hrs starvation, blood samples were drawn under
isofluorane anesthesia and the  animals were killed by
cervical dislocation. The total number of animals used
for gene 15 expression analyses was 34 animals (6
weeks old [n= 12 animals], 7 weeks old [n= 12  



animals] and 12 weeks old [n= 10 animals]). Tissue
probes were excised rapidly and  snap-frozen in liquid
nitrogen and stored at -80C. Affymetrix Gene Chip(r)
analysis: The general use of oligonucleotides arrays
for gene expression monitoring has been  20 described
in US 6,177,248. In our practical application, the
used micro arrays contain  desoxynucleotide sequences
that represent approximately 8000 known genes or EST
clusters. Each gene or EST sequence is represented by
up to 20 pairs of oligonucleotides, each pair
consisting of one oligo that matches to a segment of
the  transcript, and a control oligo that contains a
centrally located 1 bp mismatch. For rat,  25 3 arrays
(RG U34A, RG U34B and RG U34C) representing
approximately 24000 gene and EST sequences in total,
derived from a database of known genes or EST
sequences are provided by Affymetrix, Santa Clara, CA,
US. 150 mg skeletal muscle WO 2006/094735
PCT/EP2006/002020  36 probes (M. gluteus maximus) were
lysed in Qiagen RLT buffer with an UtraTurrax
homogenizer (Janke and Kunkel IKA Labortechnik). Total
RNA from the tissue lysates  was isolated with Qiagen
RNeasy kit including proteinase K digestion, DNase
digestion  and an additional RNeasy cleanup step as
recommended by the manufacturer 5 (Qiagen). First and
second strand cDNA synthesis were performed with 10g
of each  total RNA using SuperScript SSII RT
polymerase system (Invitrogen) and a T7(dT)24  primer
linking the T7 RNA polymerase promoter and
oligo(deoxythymidine)24. Double  strand cDNA was
phenol-chloroform extracted followed by ethanol
precipitation and  resuspended in 1.2J RNAse-free
water. Biotin-UPT and -CTP labelled cRNA was 10
transcribed in vitro using Enzo BioArray High Yield
RNA Transcript Labelling Kit (Enzo  Diagnostics) and
purified by RNeasy cleanup and ethanol precipitation.
Aliquots of  every total RNA and cRNA were monitored
before and after each purification step by
UV-spectrophotometry, agarose gel electrophoresis and
BioAnalyzer RNA chips  (Agilent). 15g cRNA samples
were fragmented at 94C for 35 min in 40mM Tris I 15
acetate pH 8.1, 100mM KOAc and 30mM MgOAc, added to
hybridisation buffer and  



hybridised to Affymetrix GeneChips(r) RG-U34 A, B and
C micro arrays for 16 hrs at 45  C and 60 rpm. Micro
arrays were washed and double-stained with
streptavidin- phycoerythrin conjugate (Molecular
Probes), anti-streptavidin antibody and again
streptavidin-phycoerythrin conjugate to enhance signal
intensity according to the 20 methodologies described
by Affymetrix. After washing the micro arrays were
analysed  in a confocal GeneArray Scanner (HP) with
Micro array Suite Version 4.0 software.  Quality
control of each chip was performed according the
Affymetrix quality criteria,  including mean average
difference, raw intensity and 3'15' ratio of house
keeping  genes beta-actin and GAPDH. Expression
profiling data were analysed using an in 25 house
software tool (GECKO 2) which performed a global
normalization on all micro  arrays using a reference
chip for each group and the 75th percentile of the
median.  Criteria for determining differentially
expressed genes were changes in expression  levels
higher than 2-fold and a p-value < 0.05. Fold changes
of gene expression of  MGC4504 between all merged
replicates of lean insulin sensitive controls and
obese 30 insulin resistant (or already diabetic, as
the 12 weeks old age group) ZDF rats were  analyzed
using the Affymetrix qualifier RC_All70665 AT on
RGU-34 A. The results of  these analyses are
summarized in table 1. WO 2006/094735
PCT/EP2006/002020  37 In obese insulin-resistant and
diabetic ZDF rats, compared to the lean
insulin-sensitive  controls, significantly lower
levels of MGC4504 gene expression levels could be
detected by Affymetrix gene chip analysis of RNA
isolated from skeletal muscle  biopsies. This
indicates that insulin resistance and type 2 diabetes
are associated with 5 decreased gene expression levels
of MGC4504.  Quantitative real-time PCR: I g of total
RNA isolated from each rat of the 6 and 7 weeks old
groups (n= 24  animals) was reverse transcribed with
AMV-RT first strand cDNA synthesis kit (Roche)  in a
20I reaction volume. 2 pI of reverse transcribed
single strand cDNA was used as 10 template for
amplification in a LightCycler(r) (Roche Diagnostics
GmbH) using FastStart  



DNA Master Sybr Green (Roche) according to the
instructions of the manufacturer.  Primers used were
5'-ACTTCGCCTCCTTCTCTGCTCTCC-3' (SEQ ID No.4, 5' rat
MGC4504) and 5'-GGCCCTGCTAATCCCACACTACC-3' (SEQID
No.5, 3'rat MGC4504), 5'-AAGTCCCTCACCCTCCCAAAAG-3'
(SEQ ID No.6, 5' rat beta-actin)  15 and
5'-CCTCAACACCTCAAACCACTCC-3' (SEQ ID No.7, 3'rat
beta-actin). The  correct size of the resulting
fragments (156 and 268 base pairs, respectively) was
monitored by agarose gel electrophoresis. Total RNA
contents were calculated using a  concentration
standard curve of the respective amplified fragments,
normalized to  expression levels of the housekeeping
gene beta-actin and are summarized as fold 20 changes
of gene expression of MGC4504 between lean insulin
sensitive controls and  obese insulin resistant ZDF
rats in Table 2. In obese insulin-resistant and
diabetic ZDF rats, compared to the lean
insulin-sensitive  controls, significantly lower
levels of MGC4504 gene expression levels could be
detected by quantitative real-time PCR analysis of RNA
isolated from skeletal muscle 25 biopsies. This
indicates that insulin resistance and type 2 diabetes
are associated with  decreased gene expression levels
of MGC4504. WO 2006/094735 PCT/EP2006/002020  38
Example 2: Gene expression of MGC4504 in human tissues
Materials and Methods TaqMan analysis of MGC4504 gene
expression in human tissues: 5 MGC4504 expression
levels in various human tissues were determined by
TaqMan  analysis using primers
5'-GGCAGGGAGACACCTTCCAT-3' (5' human MGC4504,  SEQ ID
No.8) and 5'-TGCAGCCCTCATGATCTTCA-3' (3' human
MGC4504, SEQ ID  No. 9) and probe 5-GCTGCCCCGATGGAA-3'
(SEQ ID No. 10). All values were  normalized for human
beta-2-microglobulin expression levels to standardize
for equal 10 loading. Figure 1 summarizes MGC4504 gene
expression levels in a selected subset  of different
human tissues tested. 



TaqMan analysis revealed that highest MGC4504
expression is detected in different  parts of the
brain, skeletal muscle, pancreas and kidney. This
indicates that MGC4504  expression is almost
restricted to muscle and pancreas. 15 Example 3:
Effects of MGC45045 overexpression on glucose
metabolism and insulin secretion  Materials and
Methods Cloning and plasmids: The complete ORF of
human MGC4504 was amplified from human skeletal muscle
20 cDNA by PCR using 5'-primers MGC4504-5':
5'-CGGGATCCCGCATGAAGC  AGGAGTCTGCAGCC-3' (SEQ ID
No.11) or HA-MGC4504-5': 5'-CGGGATCCC
GCATGTACCCATACGACGTCCCAGACTACGCTATGAAGCAGGAGTCTGCAGCC-
3' (SEQ ID No.12) and MGC4504-3'-STOP: 5'-
CCGGAATTCCGGTCAC  ACCAGCGCCAGAGCCTG-3' (SEQ ID No.13).
The latter 5' primer introduced a  25 sequence
encoding for an amino-terminal in-frame HA-epitope
tag. The resulting fragments were cloned into pGEX-6P1
and pcDNA3.1(+) hygro vector (Invitrogen) via WO
2006/094735 PCT/EP2006/002020  39 BamHJ / EcoRl or via
BamHI (5') and blunt-ended (3') EcoRl (insert) and
Not[ (vector)  sites to obtain pGEX-6P1 MGC4504 or
pcDNA3.1(+) hygro HA-MGC4054,  respectively. The
identities of all constructs were confirmed by
sequencing. Cell culture, transfections and
immunofluorescence: 5 Rat L6GLUT4myc myoblasts
expressing myc-epitope tagged GLUT4 were a kind gift
of A. Klip (The Hospital for Sick Children, Toronto,
Ontario, Canada). L6 (ATCC#:  CRL-1458) and L6GLUT4myc
were maintained in alpha-MEM with Glutamax (Gibco
#32571) supplemented with 10% FCS gold (PAA, A
15-609), penicillin/streptomycin  solution (PAA
#P11-010). L6GLUT4myc medium was additionally
supplemented with 10 2g/ml blasticidin (Calbiochem
#203350) to select for GLUT4myc expression. RIN-5F
rat insulinoma cells (ATCC#: CRL-2058) were maintained
in RPMI 1640 with  HEPES/L-glutamine/NaHCO3 (GIBCO #
52400-025) supplemented with 10% FCS  



gold, (PAA, #A15-609), penicillin/streptomycin
solution (PAA #P11-010) and 1mM  sodium pyruvate
(Gibco #11360-039). HEK293 cells (ATCC#: CRL-1573)
were 15 maintained in DMEM (GIBCO # 41965-039)
supplemented with 10% FCS gold (PAA,  A 15-609),
penicillin/streptomycin solution (PAA #P11-010) and
1mM L-glutamine  (Gibco #25030-032). All cell lines
were cultured at 37C in 5% CO2 and 95% humidity  and
were subcultured twice weekly. Transfections for
studying protein expression were  carried out with
L6GLUT4myc or RIN-5F cells grown in 6-well plates to
60 % 20 confluency, 2.5 gg plasmid DNA and Fugene 6
reagent (Roche) as recommended by  the manufacturer.
In all transient transfections or stably selected cell
clones, empty  pcDNA3.1(+) hygro vector served as
negative control (refered to as WT cells). Stable
cell clones were selected with 500g/ml hygromycin B,
resistant single cell clones  were picked manually and
expanded. HA-MGC4504 expression levels were 25
determined by SDS-PAGE and Western blotting (NuPAGE,
Invitrogen) using anti-HA  3F1 0 monoclonal (Roche)
and anti-rat horseradish peroxidase secondary
antibodies  and ECL chemoluminiscent detection
(Amersham). Immunofluorescence assays were  performed
as described (Voss et al, 2001) using stable
L6GLUT4myc or RIN-5F HA- MGC4504 cells or L6GLUT4myc
or RIN-5F cells transiently transfected with 30
pcDNA3.1(+) HA-MGC4504 grown on cover slips to 70 %
confluency. HA-MGC4504  expression was monitored using
anti-HA 3F10 antibody (Roche) and anti-rat alexa WO
2006/094735 PCT/EP2006/002020  40 fluor 488 antibody
(Molecular Probes). Nuclei were visualized using 1 pM
ToPro iodide  in PBS (Molecular Probes). Confocal
images were taken with a Leica TCS SP2  confocal laser
scanning microscope. Figure 2 shows the stable
expression of HA- MGC4504 in L6GLUT4myc myoblasts.
Figure 3 shows the sub cellular distribution of 5
MGC4504 in cytoplasm and nucleus of transiently
transfected L6GLUT4myc (Figure  3A) and RIN-5F (Figure
3B) cells. MGC4504 cDNA can be readily transfected and
HA epitope-tagged MGC4504 protein  be expressed in rat
myoblast and insulinoma cells where it is localized in
cytoplasm  



and prominent in the nucleus. 10 2-Deoxyglucose uptake
and analysis of insulin secretion: L6GLUT4myc cells or
L6GLUT4myc HA-MGC4504. and WT cell clones were plated
in  96-well Cytostar-TTM scintillating micro plates
(Amersham) at 4.0x104 viable cells per  well. After 32
hrs, the cells were serum-starved with alpha-MEM
supplemented with  2% new-born calf serum (PAA) and
penicillin/streptomycin solution (PAA #P11-010) for 15
16 hrs. For analyzing glucose uptake, the cells were
washed twice in Krebs-Ringer  Buffer pH 7.3 (KRB) and
incubated for 25 min with the given insulin
concentrations in  KRB. 14C 2-deoxyglucose (0.3 1 Ci
per well) was added and the cells were incubated  for
another 25 min in a total volume of 150 pl per well.
The uptake was stopped by  adding 40M cytochalasin B,
sealed and scintillation was measured in a Wallac
micro 20 beta counter (Perkin Elmer). Unspecific
uptake was determined by incubating control  wells
with 20M cytochalasin B and subtracted from each
value. For monitoring insulin  secretion, RIN-5F cells
or RIN-5F HA-MGC4504 and WT cell clones were plated in
12- well plates and grown for 24 hrs. After
serum-starvation with alpha-MEM supplemented with 2%
new-born calf serum (PAA) and antibiotics (Pen/Strep)
for 16  25 hrs, the cells were washed twice in KRB and
incubated for 2hrs in KRB with different  amounts of
glucose (0-20 mM). The insulin content of the
supernatants was determined by using a Rat Insulin
ELISA (Mercodia) according to the manufacturers
protocol and the cells were further lysed for
determination of the protein content to  ensure
comparable loading. Figure 4A shows a typical
2-deoxyglucose uptake assay 30 and increased insulin
sensitivity of L6GLUT4myc HA-MCG4504 cells. Figure 4B
a WO 2006/094735 PCT/EP2006/002020  41 typical insulin
secretion assay and increased basal and glucose
stimulated insulin  secretion of RIN-5F HA-MGC4504
cells. These results show that MGC4504  expression is
(inked to insulin sensitivity and glucose disposal as
well as insulin  secretion, since overexpression of
MGC4504 leads to increased insulin sensitivity and 5
increased insulin-stimulated glucose-uptake in a
muscle cell line as well as increased  



glucose-stimulated insulin secretion in an insulinoma
cell line. Example 4: Recombinant expression of
soluble recombinant MGC4504 fusion protein E. coli
strain BL21 DE3 bacteria (Invitrogen) were transformed
with pGEX-6P1 empty  10 vector or pGEX-6P1 MGC4504 and
grown in LB, induced with 0.1mM IPTG at a OD boo  of
0.6 and grown for 4 hrs. Cells were lysed and purified
by GST- affinity  chromatography according to the
GST-micro spin column standard protocol from  Amersham
and expression of GST and GST-MGC4504 proteins
monitored by SDS- PAGE and western blotting using
anti-GST antibody (Amersham). Figure 5 shows 15
different expression and purification steps of soluble
GST-MGC4504 protein, indicating  that recombinant
soluble MGC4504 protein can readily be obtained in an
E. coli  expression system. Example 5: HTS-amenable
assay for determination of compounds modulating
MGC4504  20 expression Materials and methods: The
5'-UTR of human MGC4504 comprising nucleotides -4311
to +1 (relative to the  transcriptional start: (nts
84361 - 88681 in genomic sequence AC020661) was PCR
amplified and cloned via Xhol and Bglll into pGL3neo
basic resulting in pGL3neo 25 basic MGC4504 -4311/+1.
Further truncated constructs were generated by
digesting  pGL3neo basic MGC4504 -43111+1 with BfrBl,
Xhol or Avrll, subsequent klenow- blunting and Bglll
digestion. The resulting fragments were ligated to
Kpnl-digested,  Klenow-blunted and subsequently
Bglll-digested pGL3neo basic vector to obtain WO
2006/094735 PCT/EP2006/002020  42 pGL3neo basic
MGC4504 -1944/+1, -847/+1 and -546/+1 plasmids. The
identities of  all constructs were confirmed by
sequencing RIN-5F rat insulinoma cells were
maintained in RPMI 1640 with HEPES/L-glutamine/NaHCO3
(GIBCO # 52400-025)  supplemented with 10% FCS gold,
(PAA, #A15-609), penicillin/streptomycin solution 



5 (PAA #P11-010) and 1mM sodium pyruvate (Gibco
#11360-039). HEK293 cells were  maintained in DMEM
(GIBCO # 41965-039) supplemented with 10% FCS gold
(PAA,  A 15-609), penicillin/streptomycin solution
(PAA#P11-010) and 1mM L-glutamine  (Gibco #25030-032).
All cell lines were cultured at 37C in 5% CO2 and 95%
humidity  and were subcultured twice weekly. RIN-5F
cells were transiently transfected with Ing 10 pCMV-RL
(Promega) and 0.4ng pBluescript-SK+ (Stratagene) as
carrier and different  amounts of pGL3.1 neo basic
empty vector or promoter constructs pGL3.1 neo basic
MGC4504-5'-UTR -4311/+1, -1944/+1,-847/+1 or -546/+1
by using Fugene6 (Roche)  in 96-well microtiter plates
(Corning Costar #3610). HEK cells were transfected by
using Polyfect (Qiagen). Transfections were carried
out according to the manufacturers 15 protocol.
Concentrations of the pGL3.1 neo basic constructs were
optimized to 1 Ong  (HEK) and 40ng (RIN5F) plasmid per
well to obtain maximal reporter activity. All
plasmids used for transfections were isolated using
Qiagen Endofree MaxiPrep kits  according to the
manufacturers protocol. After 48hrs, the cells were
lysed, firefly and  renilla luciferase activities
determined according to the manufacturers protocol 20
(Promega Dual-luciferase System) by measuring the
respective activities in a Wallac  microbeta counter
(Perkin Elmer). Firefly luciferase values were
normalized for renilla  luciferase activities and
plotted as fold induction over empty pGL3.lneo basic
controls.  A stable HEK293 cell line was generated
with pGL3.1 neo basic MGC4504-5'-UTR - 4311/+1 and
selected with 500 g/ml geneticin (Gibco) and positive
clones selected for 25 luciferase activities.
Resulting HEK MGC4504 5'-UTR -4311/+1 cells were
plated in  96-well microtiter plates (Corning Costar
#3610) and grown for 24 hrs. Compounds  were dissolved
to a concentration of 10mM in DMSO and diluted to the
respective  working concentrations (10 pM to 100 pM)
in DMEM medium (# 41965-039, Invitrogen) supplemented
with 2 % Ultroser (#12039-012, Biosepra), 1 %
Penicillin-Streptomycin  30 solution (#15140-122,
Invitrogen) and 2 mM L-Glutamine (#25030-024,
Invitrogen). To  assay for compounds able to modulate
the promotor/transcriptional activity of the  MGC4504
promoter constructs, medium can be aspirated from the
cells and e.g.100pl WO 2006/094735 PCT/EP2006/002020  



43 of the medium containing the respective diluted
compounds can be added directly.  After e.g. 48 his
incubation, firefly luciferase activities can be
determined as described  above. Raw data can be
transferred into excel-files and the ratio of
firefly/renilla  activities determined for each well.
Dose/activity relationships can be determined in 5
XL-Fit according to the manufacturers protocol (IDBS).
Figure 6 shows the activity of  the MGC4504 5'-UTR
positions -4311/+1 in different cell lines in a
transient 96-well  format dual-luciferase reporter
gene assay. These results show that MGC4504  promoter
activity can be assayed in a HTS-amenable
reporter-gene assay giving a  sufficient
signal-to-noise ratios in cell lines reflecting the
naturally occuring expression  10 pattern of MGC4504.
Furthermore, the minimal promoter necessary for
MGC4504 is comprised within  MGC4504 5'-UTR position
-546/+1. Example 6: Hypothetical, HTS-amenable
cellular assay testing a substance for its ability to
15 positively influence/stimulate MGC4504 protein
activity To assay for MGC4504 protein activity, one of
the methods according to present  invention could be
performed utilizing a cell only weakly expressing
(endogenously or  heterologously) MGC4504 and having
weak or moderate insulin sensitivity, contacting  the
cell with a test substance and testing whether the
insulin sensitivity is modulated 20 (i.e. increased or
decreased). The employment of one or more negative
control cells  ensures, that the substance does not
modulate insulin sensitivity by modulating the
MGC4504 amount present in said cell (on transcript or
protein level) but by modulating  MGC4504 protein
activity. A cell line (e.g. HEK293) is stably
transfected with an expression vector, comprising  25
MGC4504 according to SEQ ID No.1 under the control of
a promoter like SV40 as in  pCDNA3.1 + hygro
HA-MGC4504 (or a weaker promotor) according to
standard  procedures. As a control, , the same cell
line (e.g. HEK293) is stably transfected with  the
same expression vector comprising a reporter gene like
renilla luciferase under the  



control of the same promoter (e.g. pCDNA3.1
luciferase). After incubation of both cells WO
2006/094735 PCT/EP2006/002020  44 with the test
substance, the insulin-stimulated glucose uptake is
determined for both  cells according to standard
procedures in presence and in absence of the test
substance. For the control cell, luciferase activity
is also determined by standard  procedures in presence
and in absence of the test substance. Those substances
that 5 are able to increase insulin-stimulated glucose
uptakein the cell expressing MGC4504  and do not
increase luciferase activity or the insulin
sensitivity of the control cells not  expressing
MGC4504 are substances that can be considered to
increase MGC4504  activity. Example 7 10 Gene
expression of MGC4504 in a diet-induced model of type
2 diabetes  Materials and Methods Animals and sample
preparation: Age-matched female Zucker Diabetic Fatty
(ZDF) rats (Gmi, fa/fa) were purchased  from Genetic
Models. At a time three rats were housed at 20C on a
12-h light-dark 15 cycle with ad libitum access to
water and a high fat diet diet (Research Diets, USA)
for  several weeks. All experimental procedures were
conducted according to the German  Animal Protection
Law. The high fat diet fed animals could be divided in
two  subgroups: the non-responder group did not
develop a type 2 diabetes state (blood  glucose << 12
mM), whereas the responder group did (blood glucose >
12 mM). Seven 20 animals of the responder group and
six animals of the non-responder group were
anesthetized with isofluorane and killed by cervical
dislocation. Pancreas samples  were excised rapidly
and transferred to RNAlater, long-term storage was
carried out at  -80C. Affymetrix Gene Chip(r) analysis
and RNA isolation was performed as described in  25
example 1 with two exceptions: no proteinase K
digestion was performed while RNA  preparation and
hybridization was carried out using RAE 2302 arrays
representing  



about 28000 rat genes. For hybridization, the isolated
RNAs were combined at a time  to two pools for each
group (non-responder and responder). Data analysis was
WO 2006/094735 PCT/EP2006/002020  45 performed using
Resolver 4.0 (Rosetta Inc, USA) according to the
software producer  instructions. Criteria for
determining differentially expressed genes were
changes in expression  levels higher than 1.5-fold and
a p-value < 0.001. Fold change of gene expression of
5 MGC4504 between non-responder and responder groups
was analyzed using the Affymetrix qualifier 1389573_at
on RAE 2302. The result of this analysis is
summarized in Table 3. In the responder group
developing type 2 diabetes, compared to the
non-responding  animals, significantly lower levels of
MGC4504 gene expression levels could be 10 detected by
Affymetrix Gene Chip(r) analysis of RNA isolated from
pancreas biopsies.  This indicates that development of
type 2 diabetes, caused by a high fat diet, is
associated with decreased gene expression levels of
MGC4504. WO 2006/094735 PCT/EP2006/002020  46
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A Laboratory Manual. Second edition. Cold  Spring
Harbor Laboratory Press, Cold Spring Harbor, NY. 545
pp; Current Protocols in Molecular Biology; regularly
updated, e.g. Volume 2000; Wiley &  10 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. 15 Current Protocols in Protein
Science; regularly updated; Wiley & Sons, Inc;
Editors:  John E. Coligan, Ben M. Dunn, Hidde L.
Ploegh, David W. Speicher, Paul T. Wingfield.
Molecular Biology of the Cell; third 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),  20
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" Transgenic
Animal Technology: A Laboratory Handboook. C.A.
Pinkert, editor;  Academic Press Inc., San Diego,
California, 1994 (ISBN: 0125571658) WO 2006/094735
PCT/EP2006/002020  47 Gene targeting: A Practical
Approach, 2"d Ed., Joyner AL, ed. 2000. IRL Press at
Oxford University Press, New York; Manipulating the
Mouse Embryo: A Laboratory Manual. Nagy, A,
Gertsenstein, M.,  Vintersten, K., Behringer, R.,
2003, Cold Spring Harbor Press, New York; 5 WO
2006/094735 PCT/EP2006/002020  48  Table 1: ZDF rats 6
weeks old ZDF rats 7 weeks old ZDF rats 12 weeks old
Fold P-value Fold P-value Fold P-value  change change
change - 3.92 0.0053 -6.18 0.0008 -4.87 0.0005
Tablet: ZDF rats 6 weeks old ZDF rats 7 weeks old  



Fold P-value Fold P-value  change change - 2.98 0.0047
- 3.32 0.0076  Table 3: Female ZDF rats with
diet-induced diabetes, pancreas  Fold change P-value -
1.77 1.29E-06 WO 2006/094735 PCT/EP2006/002020  49
Claims 1. The use of MGC4504 protein, a functional
derivative or fragment thereof, or a  nucleic acid
coding for said protein, derivative or fragment, for
the identification of 5 substances active in
preventing or treating a disease associated with or
caused by a  malfunction of the carbohydrate or lipid
metabolism. 2. A Method for identifying substances
active in preventing or treating a disease  associated
with or caused by a malfunction of the carbohydrate or
lipid metabolism  10 comprising: a. Contacting a
MGC4504 protein with a test substance; and b.
Determining whether the test substance modulates the
activity of the  MGC4504 protein. 15 3. A Method for
identifying substances active in preventing or
treating a disease  associated with or caused by a
malfunction of the carbohydrate or lipid metabolism
comprising: a. Contacting a cell, which has a
decreased activity or amount of  MGC4504, with a test
substance; 20 b. Determining whether the substance is
able to increase the activity or  amount of MGC4504
present in the cell. 4. A method for identifying
substances active in preventing or treating a disease
associated with or caused by a malfunction of the
carbohydrate or lipid metabolism  



25 comprising: a. Contacting a nucleic acid coding for
a MGC4504 protein, derivative or  fragment thereof
with a test substance in a transcriptionally active
system; b. Determining the amount of mRNA coding for
MGC4504 protein, 30 derivative or fragment thereof
present in said system in presence of said  substance;
WO 2006/094735 PCT/EP2006/002020  50 c. Determining
the amount of mRNA coding for MGC4504 protein,
derivative or fragment present in said system in
absence of said  substance; d. Determining whether the
substance is capable of modulating the  5 amount of
MGC4504 mRNA present in said system. 5. A method for
identifying substances active in the prevention or
treatment of a  disease associated with or caused by a
malfunction of the carbohydrate or lipid  metabolism
comprising: 10 a. Contacting a nucleic acid coding for
a MGC4504 protein, derivative or  fragment thereof
with a test substance in a translationally active
system;  b. Determining the amount of MGC4504 protein,
derivative or fragment present in said system in
presence of said substance; c. Determining the amount
of MGC4504 protein, derivative or fragment  15 present
in said system in absence of said substance; d.
Determining whether the substance is capable of
modulating the amount  of MGC4504 protein, derivative
or fragment present in said system. 6. A method for
identifying substances active in preventing or
treating a disease  20 associated with or caused by a
malfunction of the carbohydrate or lipid metabolism
comprising: a. Providing a cell transfected with a
nucleic acid vector comprising the  



MGC4505 promoter or a functional fragment thereof
operationally coupled to  25 a reporter gene or a
functional fragment thereof; b. Providing a cell
transfected with a control vector which comprises a
reporter  gene or a functional fragment thereof not
being operationally coupled to a  functional MGC4504
promoter; c. Determining the reporter gene activity of
the cell according to a) and b) in the  30 presence of
a test substance; d. Determining the reporter gene
activity in the absence of said substance, WO
2006/094735 PCT/EP2006/002020  51 wherein an active
substance is a substance capable of increasing
reporter gene  activity according to a) without
increasing reporter gene activity of b). 7. Use of a
means for the detection of MGC4504 for diagnosing a
disease or a  5 predisposition for a disease
associated with or caused by a malfunction of the
carbohydrate or lipid metabolism in an isolated sample
of an individual. 8. Use of a means for the detection
of MGC4504 for the manufacture of a  diagnostic kit
for the identification of a disease or a
predisposition for a disease 10 associated with or
caused by malfunctions of the carbohydrate and/or
lipid metabolism.  9. Method of diagnosing a disease
or a predisposition for a disease associated  with or
caused by a malfunction of the carbohydrate and/or
lipid metabolism  comprising analyzing the amount of
MGC4504 present in an isolated sample of an 15
individual, wherein a lowered MGC4504 amount present
in said sample in comparison  to one or more reference
samples is indicative of the predisposition or
disease. 10. Method of diagnosing a disease or a
predisposition for a disease associated  with or
caused by a malfunction of the carbohydrate and/or
lipid metabolism 20 comprising analyzing an isolated
sample of an individual for mutations of MGC4504 in
comparison to a reference sequence of MGC4504, wherein
the presence of a mutation  is indicative of the
disease or the predisposition. 11. Method of
diagnosing a disease or a predisposition for a disease
associated  



25 with or caused by a malfunction of the carbohydrate
and/or lipid metabolism  comprising analysing an
isolated sample of an individual for an impaired or
lowered  MGC4504 activity in comparison to a reference
sample, wherein the presence of an  impaired or a
lowered activity is indicative of the disease or the
predisposition. 30 12. Kit for the identification of a
disease or a predisposition for a disease  associated
with or caused by malfunctions of the carbohydrate
and/or lipid metabolism  comprising at least one means
for the detection of MGC4504. WO 2006/094735
PCT/EP2006/002020  52 13. Method of adapting the
medication for the treatment or prevention of a
disease  associated with or caused by malfunctions of
the carbohydrate and/or lipid metabolism,  wherein an
isolated sample of an individual is analysed for a
mutation of MGC4504 in  comparison to a reference
sequence or a decreased amount or activity of MGC4504
in 5 comparison to a reference sample, wherein the
medication is adapted if a mutation or  a decreased
amount or activity of MGC4504 is present in the
sample. 14. Use of MGC4504 or a functional fragment or
derivative thereof or a  composition of matter
comprising MGC4504 or a functional fragment or
derivative  10 thereof for the manufacture of a
medicament for the treatment or prevention of a
disease associated with or caused by a malfunction of
the carbohydrate and/or lipid  metabolism 15. Method
of treating an individual suffering from a disease
associated with or  15 caused by a malfunction of the
carbohydrate and/or lipid metabolism comprising
modulating and preferably increasing the amount of
MGC4504 in the individual. 16. Use of a substance
modulating the activity of MGC4504 for the manufacture
of  a medicament for the treatment or prevention of a
disease associated with or caused  20 by a malfunction
of the carbohydrate and/or lipid metabolism 17. Method
of treating an individual suffering from a disease
associated with or  caused by a malfunction of the
carbohydrate and/or lipid metabolism comprising
administering a substance modulating the activity of
MGC4504 in the individual 



25 18. Use of a cell heterologously expressing MGC4504
for the identification of  substances active in the
treatment or prevention of diseases associated with or
caused  by malfunctions of the carbohydrate and/or
lipid metabolism. 30 19. Use of a non-human animal
heterologously expressing MGC4504 for the
identification of substances active in the treatment
or prevention of diseases  associated with or caused
by malfunctions of the carbohydrate and/or lipid
metabolism. WO 2006/094735 PCT/EP2006/002020  53 20.
Use of a MGC4504 knockout cell for the identification
of substances active in  the treatment or prevention
of diseases associated with or caused by malfunctions
of  the carbohydrate and/or lipid metabolism. 5 21.
Use of a non-human MGC4504 knockout animal for the
identification of  substances active in the treatment
or prevention of diseases associated with or caused
by malfunctions of the carbohydrate and/or lipid
metabolism. 22. Primer with a nucleotide sequence
according to SEQ ID No. 8 or 9.  10 23. Nucleic acid
probe with a nucleotide sequence according to SEQ ID
No. 10. 24. High throughput screen (HTS) based on a
method according to one of the claims  2to6. 15 25.
Use according to claim 1, or 14, method according to
one of the claims 2, 4 or 5  or HTS according to claim
24, wherein MGC4504, the derivative or fragment
thereof is  used as an isolated molecule. 20 26. Use
according to claim 1, method according to one of the
claims 2, 4 or 5, or  HTS according to claim 24,
wherein MGC4504, the derivative or fragment thereof is
used in a biochemical or cellular assay. 27. Use,
method or HTS according to claim 26, wherein the assay
is a cellular assay  25 and the cells are transiently
or stably and preferably stably transfected to  



heterologously express MGC4504. 28. Use, method or HTS
according to claim 27 or use according to one of the
claims  18 or 20, wherein the cell is a mammalian
cell. 30 29. Use, method or HTS according to claim 28,
wherein the cell is a rodent cell and  preferably a
murine cell. WO 2006/094735 PCT/EP2006/002020  54 30.
Use, method or HTS according to claim 28, wherein the
cell is a human cell.  31. Use according to claim 19
or 21, wherein the animal is a vertebrate or an
invertebrate, preferably a vertebrate, more preferably
a non-human mammal and even  5 more preferably a mouse
or a rat. 32. Use according to claim 18 or 19, wherein
the heterologously expressed  MGC4504 is a transgene.
10 33. Use according to claim 1,14 or 16, method
according to claim 2 to 6, 15 or 17, or  HTS according
to claim 24, wherein MGC4504 is mammalian and
preferably human  MGC4504. 34. Use according to claim
7 or 16 or method according to one of the claims 9 to
11,  15 13,15 or 17, wherein the individual is a human
individual. 35. Use according to claim 1 or 14, method
according to claim 3, 5, 9 or 10, kit  according to
claim 12, or HTS according to claim 24, wherein
MGC4504 or the  derivative or fragment thereof is a
nucleic acid. 20 36. Use, method or high throughput
screen according to claim 35 or method  according to
claim 4, wherein the nucleic acid comprises or
consists of one of the  following sequences: a. The
sequence according to SEQ ID No. 1 or 14; 25 b. A
sequence capable of hybridizing with a sequence
according to a) at  conditions of low, moderate or
high stringency and is coding for a protein  



or polypeptide with MGC4504 function; c. A sequence
derived from a sequence according to a) or b) due to
the  degeneracy of the genetic code and is coding for
a protein or polypeptide  30 with MGC4504 function; d.
A fragment of one of the sequences according to a), b)
or c), coding for a  polypeptide with MGC4504
function, wherein the protein or polypeptide WO
2006/094735 PCT/EP2006/002020  55 has a polypeptide
sequence comprising or consisting of the sequence
according to SEQ ID No. 2; e. A sequence derived from
one of the sequences according to a), b), c) or  d) by
means of an exchange of one or more nucleotides,
wherein the 5 nucleotide exchange is not or not solely
due to the degeneracy of the  genetic code, and which
is coding for a protein or polypeptide with  MGC4504
function. 37. Use according to claim 1, 14 or 16,
method according to claim 3, 5, 9, 10 or 17,  10 kit
according to claim 12 or high throughput screen
according to claim 24, wherein  MGC4504 or the
derivative or fragment thereof is a protein or
polypeptide. 38. Use, method, kit or high throughput
screen according to claim 37, use according  to claim
2 or method according to one of the claims 2 or 4,
wherein the polypeptide or  15 protein is encoded by
one of the following sequences: a. The sequence
according to SEQ ID No.1 or 14; b. A sequence capable
of hybridizing with the sequence according to  a) at
conditions of low, moderate or high stringency and
which is  20 coding for a protein or polypeptide with
MGC4504 function; c. A sequence derived from a
sequence according to a) or b) due to the  degeneracy
of the genetic code and is coding for a protein or
polypeptide with MGC4504 function; d. A fragment of
one of the sequences according to a), b) or c), coding



25 for a protein or polypeptide with MGC4504 function;
e. A sequence derived from one of the sequences
according to a), b), c)  or d) by means of an exchange
of one or more nucleotides, wherein  the nucleotide
exchange is not or not solely due to the degeneracy of
the genetic code, and which is coding for a protein or
polypeptide with  30 MGC4504 function. WO 2006/094735
PCT/EP2006/002020  56 39. Use, method, kit high
throughput screen according to claim 37 or 38, wherein
the  protein or polypeptide comprises or consists of
the sequence according to SEQ ID  No.2. 5 40. Use,
method or high throughput screen according to one of
the previous claims,  wherein disease is metabolic
syndrome, obesity, diabetes mellitus type I or II or
insulin  resistance and preferably insulin resistance.
41. Use, method or high throughput screen according to
one of the previous claims,  10 wherein the modulation
is an activation. 42. Method according to claim 6,
wherein the reporter gene is a gene encoding  renilla
or firefly luciferase, green or blue fluorescent
protein, beta-galactosidase, or
chioramphenicol-acetyl-transferase. 15 43. Method
according to one of the claims 3, 6, 18 or 20, wherein
the cell is a  primary cell or belongs to a cell line.
44. Method according to claim 43, wherein the cell is
a HEK293, RIN-5F, CHO or  20 NIH3T3cell. 45. Use
according to one of the claims 18 or 30, wherein the
cell is isolated from a  non-human transgenic animal.
25 46. Use according to claim208, wherein the cell is
isolated from a non-human knock- out animal. 47.
Method according to claim 6, wherein the transfection
is a transient or stable  



transfection and preferably a stable transfection. 30
48. Method according to one of the claims 11 or 34
comprising administering to said  individual an
effective amount of MGC4504. WO 2006/094735
PCT/EP2006/002020  57 49. Method of treatment
according to one of the claims 11 or 34 comprising
endogenously increasing the MGC4504 steady state
level. 50. Method according to claim 9 comprising the
use of a means to specifically 5 analyze the MGC4504
mRNA level and preferably the use of a specific
MGC4504  nucleic acid probe or a primer set capable of
specifically amplifying MGC4504 cDNA or  a fragment
thereof. 51. Method according to claim 9 comprising
the use of a means to specifically  10 analyze the
MGC4504 protein level and preferably the use of a
specific MGC4504  antibody. 52. Use according to one
of the claims 7 or 8, method according to claim 9 or
kit  according to claim 12 using a means to detect
MGC4504 mRNA and preferably a  15 mRNA probe or a
Primer set able to amplify MGC4504 mRNA or cDNA. 53.
Use according to one of the claims 7 or 8, method
according to claim 9 or kit  according to claim 12
using a means to detect MGC4504 protein and preferably
a  specific MGC4504 antibody. 20 54. Use according to
one of the claims 7 or 8, Method according to claim 10
or Kit  according to claim 12 using a means to detect
mutations in the MGC4504 nucleic acid  and preferably
a nucleic acid probe or a primer set able to amplify
MGC4504 nucleic  acid. 25 55. Use according to one of
the claims 7 or 8, Method according to claim 10 or Kit
according to claim 12 using a means to detect
mutations in the MGC4504 protein and  preferably a
specific antibody. 



30 56. Use according to claim 7 or kit of parts
according to claim 9 wherein the means  is a means to
specifically analyze MGC4504 mRNA or genomic DNA and
preferably  comprises or is a specific MGC4504 nucleic
acid probe or a primer set capable of WO 2006/094735
PCT/EP2006/002020  58 amplifying MGC4504 genomic or
cDNA or a fragment thereof. 57. Use of a knock out
cell or animal according to one of the claims 20 or
21,  wherein the knock out is a functional or a
genomic knock out. 5 




