Use of MGC4504 The present disclosure concerns the use of MGC4504

for the identification of pharmaceutical substances. Further embodiments

of present disclosure concern methods for the identification of said

substances and the use of MGC4504 for the preparation of a
UsgRidWahdpt“Diabetes mellitus is a frequent malfunction of the endocrine

system. The term diabetes comprises different forms of malfunctions of
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diabetes mellitus, is characterized by dysregulations in lipid and glucose
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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 aim of present disclosure {o provide novel means of identifying
substances active in the prevention and/or tfreatment of diabetes.

SUMMARY

According to a first aspect, there is provided 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 substances active in preventing or
treating a disease associate with or caused by a malfunction of the carbohydrate
or lipid metabolism.

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



derivative or fragment, for the identification of substances active in

preventing or treating a disease associate with or caused by a

malfunction of the carbohydrate or lipid metabolism. This is achieved by

the use of MGC4504 protein, a functional derivative or fragment thereof,

or a nucleic acid coding for said protin, derivative or fragment, for the 2
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metabolism. According to a second aspect, there is provided a method for
identifying substances active in preventing or. treating a disease
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carbohydrate or lipid metabolism comprising: a. contacting a cell, which
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or 8RMNATer mdSEAaG4 eretein, werbative or fragment thereof with a test
substance in a transcriptionally active system; b. determining the amount

of MRNA cod| fg for MGC4504 protein, derivative or fragment thereof
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MRNA’present in
thereof WIR\ ? st su sgan}/:e 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; ¢. 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 amount of MGC4504 mRNA present in said system.

According to a fifth aspect, there is provided 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: a. contacting &
nucleic acid coding for a MGC4504 protein, derivative or fragment thereof with a
test substance in a transiationally active system; b. determining the amount of
MGC4504 protein, derivative or fragment present in said system in presence of
said substance; ¢. determining' the amount of MGC4504 protein, derivalive or
fragment present in said system in absence of said substance; d. determining
whether the substance is capabie of modulating the amount of MGC4504 protein,
derivative or fragment present in said system.



According to a fifth aspect, there is provided 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: a. contacting a nucleic acid coding for a MGC4504 protein,
derivative or fragment thereof with @&est substance in a translationally
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b)-the cell according to a) and b) in the presence of a test substance; d.
determining the reporter gene activity in the absence of said substance,
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of a disease or a predisposition for a disease associated with or caused by

malfunctions of the carbohydrate and/or lipid metabolism.

According to a ninth aspect, there is provided 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 analysing the amount of
MGC4504 present in an isolated sample of an individual, wherein a lowered
MGC4504 amount present in said sample in compariscn {0 one or more
reference samples is indicative of the predisposition or disease.

According to a tenth aspect, there is provided 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 analysing 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 indicaiive of the
disease or the predisposition.



of a disease or a predisposition for a disease associated with or caused
by malfunctions of the carbohydrate and/or lipid metabolism. According to
a ninth aspect, there is provided 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 metab&ism comprising analysing the
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individual for an impaired or lowered MGC4504 activity in comparison to
a reference sample, wherein the presence of an impaired or a lowered
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According to a fourteenth aspect, there is provided the use of MGC4504 or a
functional fragment or derivative thereof or a composition of matter 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 carbohydrate and/or lipid metabolism.

According to a fifteenth aspect, there is provided 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.

According to a sixteenth aspect, there is provided 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 and/or lipid metabolism.



MGC4504 in 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. According to a fourteenth aspect, there is provided
the use of MGC4504 or a functional fragment or derivative thereof or a
composition of matter comprising ME&C4504 or a functional fragment or
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MGC4504 for the manufacture of a medicament for the treatment or
revention of a disease associated with or caused by, a malfunctio
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identification of substances active in the treatment or prevention of
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provided the use of a non-human MGC4504 knockout animal for the
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and/or lipid metabolism. According to a twentieth aspect, there is provided
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providing evidence of the implication of MGC4504 (Q9BUX1) in the pathological
processes underlying diabetes, especially type 2 diabetes mellitus. Sc 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 ievels are decreased in an animal modei of
insulin resistance and type 2 diabetes and providing experimental evidence that
an increased expression of MGC4504 leads to increased cellular insulin
sensitivity, the inventors demonstrated for the first time the functional implication
of MGC4504 in this physiological context. Thus, subsiances able o 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.

MGC4504 (entry QOBUXT in the trEMBL data base) is a protein of 222 amino
acids containing a putative Chac-like domain (ga 32-208), but no transmembrane
domains, according to standard seguence predictions. MGC4504 aminc acid
seguence is highly conserved between humans, rat and mouse (> 85% amino
acid identity). So far, no molecular function has been assigned to MGC4504 in
literature.



sequence according to SEQ ID No. 9. According to a twenty-first aspect,

there is provided the high throughput screen (HTS) based on a method

as disclosed above. The present disclosure is based on results of the

inventors, for the first time providing evidence of the implication of

MGC4504 (Q9BUX1) in the pathol al processes underlying diabetes,
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impaissoeginassigrned to MGC4504 in literature. 2d The gene locus of
MGC4504 is on chromosome 15. The genomic sequence of MGC4504 is
publicly available at the NCBI nucleotide-database under: AC_020661
(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 following entry number at the NCBI

nucleotide- database: NM024111 (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.nchi.nhm.nih.gov).

The use according to present disclosure allows for the identification of

novel substances for the preventiorﬁand/or treatment of diseases
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biological or chemical substance or natural product extract, either
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amount or steady state level in a cell or on MGC4504 ex|pressi_on. To this
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Moreover it can modulate the posttranslational modification, protein
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‘thoslfree%tsygéfligggegé%v:rr)]. IP(/Eegl 4?O%argpo%éin'agtivity 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 transcription (inifiation, elongation,
processing, eic), transcript stability, translation. Moreover it can modulaie the
posttransiational modification, protein folding etc. of MGC4504. The substance
can exert the above effects directly or indirectly (indirectly meaning te. by
interfering (positively or negatively) with natural signalling cascades having
influence on MGC4504 function / protein activity / expression efc.). Moreover the

substance can also mimick MGC4504 activity (i.e. take over its funciion/role).

A fragment of MGC4504 can be any polypeptide or polynucieotide 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.



interfering (positively or negatively) with natural signalling cascades
having influence on MGC4504 function / protein activity / expression etc.).
Moreover 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.
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cellular signalling pathways, for example, but not limited to, insulin
Functions of MGC4504 comprise the capabiiity of improving / increasing insulin

release from pancreatic beta cells, improving/increasing insulin-stimulated
glucose disposal (e.g. glucose uptake; glycogen synthesis and insulin sensitivity)
influencing cellular signalling pathways, for example, but not limited o, insulin
signalling or insulin action (e.g. Akt phosphorylation, GLUT4 translocation, aPKC
activiation; activation of down-stream signaling cascades leading o improved
glucose uptake). Functions of MGC4504 comprise also generally the ability of
MGC4504 (protein or nucieic acid) or 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 embodiment of present disciosure 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 mefabolism comprising:



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 fragments
thereof to interact with other molecules (comprising, but not limited to,
proteins, nucleic acids, synthetic molecules) and preferably concern the
capabiliy efdngiemsing the dxsdinpaitetHiated gleosaibsitates; QRe
embodimegLof prese tﬂi‘%‘il?&“'&ﬁe%%%‘iﬁﬁ@g@ﬁ&%%‘?aﬁ%&"i‘ﬁé‘t%ﬂﬂty of the

substances act|ve |n reventing or treating a disease associated with or
caused byEAHARAAGIGHEY? the carbohydrate or lipid metabolism
comprising: 5 a. Contacting a MGC4504 protein with a test substance;
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deﬁ%p‘(l%g\,@ﬂGC%M protein, polypeptide or fragments thereof (e.g. one of
those as involved in the functions defined above). Wherein a substance
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prd¥&eARRbireXxtracts comprising MGC4504 or it can be a cellular assay.
The modulation can be a positive or a negative modulation of MGC4504
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embodiments of present disclosure, the modulation of MGC4504 is an
Theotwstitetigrecan mr@m@v&a@f\ﬂtwm&@t qsstiation eAaCiRpParantvity
anguhstances ascdefmagdiatzove partial) activation (i.e. an increase of activity) as

well as the (complete or partial) inactivation of MGC4504 protein activity.
According to preferred embodiment of the different embodiments of present
disciosure, the modulation of MGC4504 is an activation (i.e. an increase of
activity).

A test substance can be any of the subsiances as defined above.

Another embodiment of present disclosure concerns a method for ideniifying
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
amount or activity of MGC4504 with a test
substance;

b. Determining whether the test substance is able
to increase the amount or activity of MGC4504
present in the cell.



Another embodiment of present disclosure 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 cell, which has a decreased
amount or activity of MGC4504 with€ test substance; b. Determining
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preferred embodiment, the substance is capable of fully restoring the

amount or activity of MGC4504. A cell witha d d
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Yet another embodiment of present disclosure concerns a method for identifying
substances active in preventing or treating a disease associated with or caused
by a malfunction of the carbohydrate or fipid metabolism comprising:

a. Contacting a nucieic 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, derivative
or fragment thereof present in said system in presence of said substance;

C. Determining the amount of mRNA coding for MGC4504 protein, derivafive
or fragment present in said system in absence of said substance;

d. Determining whether the substance is capabie 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



fragment thereof with a test substance in a transcriptionally active system;
b. Determining the amount of mMRNA coding for MGC4504 protein,
derivative or fragment thereof present in said system in presence of said
substance; c. Determining the amount of mMRNA coding for MGC4504
protein, derivative or fragment presént in said system in absence of said
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f MGC4504 mRNA present in said system
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amount of MGC4504 mRNA present in said system is considered a
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substance;

a. Contacting a nucleic acid coding for a MGC4504 protein, derivative
or fragment thereof with a substance in a transiationally 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 present in said system in absence of said substance;

d. Determining whether the substance is capable of modulaiing the
amount of MGC4504 protein, derivative or fragment present in said system.

Wherein a substance capable of modulating and preferabiy increasing the
amount of 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.



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 an8 preferably increasing the amount of
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comeRerilivei@iiaiig. reagents and protocols with suitable conditions are
known in the art and commercially available. In the context of present
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(e.g. direct radioactive or fluorescent labelling of the translate or the

employment of specific antibodies,
The detection of the MGC4504 protem present m said system can be performed

according to technigues well known in the art (e.g. direct radioactive or
fluorescent labelling of the translate or the employment of specific antibodies,
tagging of the protein and detection of the tag, etc.).

Another embodiment of present disclosure 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 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 funcitional MGC4504 promoter;



tagging of the protein and detection of the tag, etc.). Another embodiment
of present disclosure 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 ndcleic acid vector comprising the

MEC4505mspmaiamer ;dunstional frramettiierest tapesationsdbrding to a)

coupled toa%[ I o%e{h%earbngqu gef%t?glgﬁgl tg%%r?ent thereof; b. Providing a
cell transfected with a control vector which comprises a reporter gene or

a fénctiondPetagriBinahke ormer tssirde heratidhall chgplatpasace of said
functional ME§34h04: promoter; 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, .
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higher than the standard deviation, preferably it is at least two times as
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vector suitable for the type of host cell chosen, upstream of the reporter
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gene if the promoter is active. The canstruct s subsequently introduced
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intraTskeqtimssane weeltdknavitzinettieratheadywe lchdioshdribabdeeeelipstream of

theSYEhEHaN ab dsteslaroh such a way as to allow for an expression of the
reporter gene if the 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 veciors, reporter genes and
necessary reagents, which are also commercially available.

A vector is a circular or linear polynucleotide molecuie, e.g. a DNA plasmid,
" - bacteriophage or cosmid, by aid of which polynucieotide fragments {e.g. cut out
from other vectors or amplified by PCR and inseried in the cloning vector) can
specifically be amplified in suitable cells or organisms. Expression vectors enabie
the heterologous expression of a gene of interest (e.g..a reporter genej, in the
host cell or organism. The type of celi or organism largely depends on the aim
and the choice lies within the knowiedge 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
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reporter gene expression (see e.g. standard literature listed below).
Suitable conditions are well known in the art as well as vectors, reporter
V‘8)%1%%/%rlgjlsfﬁnecessary reagents, which are also commercially available. A
ector [s‘a‘circular or linear polynucjeotide molecule, e.g. a AEB%{%?‘WWPZ”
bacteriophage or cosmid, by aid of which polynucleotide fragments (e.qg.
cut out from other vectors or amplified by PCR and inserted in the cloning
vector) can specifically be amplified in suitable cells or organisms.
Expressjon vectors enable the heterologous expression of a gene of
mulfigglisiasitigsyes, (isarer gRhlyemhapreiaiRe fard AR RISFAATIRE [ HrSFY
cells eathospraRNisralargglystencads opuhsbrinicthinegbeicadies mithin the art
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cerevisiae), or a prokaryotic cell culture, preferably Pichia or E. coli. Cells

_and samples derived from tissye cap be gained by well-known
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The transfection can be a stable or transient fransfection.

The MGC4504 promoter is a part of the MGC4504 gene able ic drive expression of a
gene product of interest if introduced into a suitable expression vector upsiream 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 seauence
according to SEQ 1D No.3/NCB! accession number AC020661 [nucleotides 84361 —
88681 correspond fo nucleotide positions ~4377 / +1]. A functional fragment of the
MGC4504 promoter is any fragment of the MGC4504 promoter that is abie {o drive
expression of a gene product of interest if introduced into a suitable expression vector
upstream of the coding sequence of the gene product. Preferabie fragmenis comprise
functional fragments of the MGC4504 prometer according to nucleofides 84361 —
88681 of SEQ ID No.3.



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 introducedlfinto a suitable expression vector
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be easily detected by means of a visible (colour or luminescent) reaction
or gene- products conferring resistance towards antibiotics like Ampicillin
Withik dharngoiexivbiethexapessces@ticoirgpeser gdinelqaotuthe avable! twector
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fuMg®es! 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 promoier fragment or wherein the coupling of
promoter and reporter gene is not functional). This can alsc mean that the
reporter gene or functional fragment thereof is operationally coupied to another
promoter than the MGC4504 promoter (e.g. SV40 or another standard promoter).
The functional vector and the confrol vector can alsc be transfecied to the same
cell, but in which case the reporter genes need to be different.

Another embodiment of present disciosure 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.
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can be 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
Wyeti&8r4dnctional fragment thereo{zis not operationally couﬁﬁg fgge/002020
functional MGC4504 promoter (i.e. either totally devoid of an MGC4504
promoter, comprises a non functional MGC4504 promoter or promoter
fragment or wherein the coupling of promoter and reporter gene is not
functional). This can also mean that the reporter gene or functional

The diggnasiit a36rédti§VPBHEGonally coupled to another promoter than the
MGC4504 promoter (e.g. SV40 or another standard promoter). The

functional vector and thereomdrebyenter realshedr ansitssed ikein or
same cell, but in which ¢ he regorte&gen%g r%egd to bg%_dif}gerent. d
Another embodiment of BOCPHRERA L SRAIRS SRR Y& B AHgwere
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. ) ;

the carbohydrate or lipid met Ism In an 1solated sample of an

individual. WO 20067093785\ etentierroiine/eof 0ol MThe ldgreskrémhe
e.g. comprise 1. The detegtion kg anpibel MEH-4eRLHARIA ebmparison

MRNA) present in the isolated sample; wherein a lowered amount in

comparison to a refered@PJERFE FRARRIRE (5 8 prbURspoYIRRiSsHtRasition o
disease. 2. The detecti@neofikhastivity of MGC4504 present in the

isolated sample; wherein. a lowered activity in ' t f

sample is indicative %f t E%%%%ﬁ%iﬁ’éﬁ é%ﬁ%%é?;ﬁ@ﬁ E&%ngfce

detection of a mutation WMeM@@ﬂS@&m@eW@m&Mia@ leadﬂag foa

sequence/promotor etc, | Wé%éuiﬂh‘é!?é%\%@}%w% KA QMRIRE ACHKIDG:
e detection of t

or malfunction of MGC4504, wherein t € mutation Is
MGC4504, wherein the detection of the mutation is

indicative of the predisposition or the disease.

Wherein the reference sample can for example be an isofated 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 specificaily detect
MGC4504 polypeptide/protein or nucleic acid present in a biological sample.

A means fo 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/poiypeptide harbouring one or more
mutations regarding the size or the amino acid sequence in comparison o a wild type
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
immunchistochemical technigues (e.g. detection of MGC4504 protein or certain
mutations thereof in histological tissue sections or MGC4505 protein immeobilized on

suitable carriers like membranes, chips, ELISA plales eic.)



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 1ipid metabolism. The means for the
Thelateeiian of M&EAS0MECEDe anyigiecansdhbiatospebificallydetecto2@etect

MABESASQRRAYRERILRIPHIRHNRE PEleigiarl \Bfﬁ?ﬁﬁ% i 2RI0KLH68ring one
sample. rpeans to deélect GC4504 Rrotelr,ghorlpo eptide can be an :
o FHolP AR S JSERISING el BHP Wil MR Ko Foid SeuERte in
corﬁﬁtﬁ@%%d%ewgé Re ddF artee WGk RCtd dBiecrpRsiicdy e-9- be a
mellGQ458depibtaih/ podpeptide arhoaniiy dMECAGBremdtationg preferably
corfﬁ%@érw be %géﬁdmﬁ;magﬁﬁ%mu@ms@@%n pasigReiaa wilskble of

e. | rotein. A p .
el AU S, ANEISIEERERE AN TR asccon
of szﬁ‘s?re&énntnﬁn%w&ﬁﬁgﬁﬁoa&%}c%mhﬁm%%h%fnﬁe&wéeﬂai&ﬁég%m
cD¢g. detedtionustMG CAR0E GRtéiarotiverdmteshamtivng aheppeniification of
MatststnpiemKissegmestinns. osMGed biapsotein wynokilized cvicuitrblgobe

abl artge%l@éﬁi%‘ﬂ mﬁ?&sghiﬁs'hﬁé%@ﬁatﬁmﬁ) 48 BeAMEARS%standard
GC4504 nicleic

fect cid can e. a means to detect, MGC4504
coRRDS b1 SBIONR B RS WA B 07 SRR ARl one. or
more mutations regarding their length or their nucleic acid sequence in
ThedsrparisanypsareilddyipaMGEddSdmuclpleaciynEibaheafsicdrirergibe or
in ﬁié@?&%}?&‘é@ WQ@UYSQ%?%QB#WQH%@HEMQ@@Q& RN ABGreferred
refera omprises or is a speci clei :
SRRl B U Rl B R TRECAE MG L SR DHRAE Hdhraing
to g &%é\wg tfgrgtr% d&tection of Mutations in the nucleotide sequence) or
capable of amplifying MGC4504 cDNA, e.g. for use in RT PCR (for the
Theledestign andioyanastfiisaionaficMERERDSMRNARXpessiar) afnedeaiso
n >.d. NE, i r .
ORI %8?9%%%1%@?%*”?“@”?”@%@%@%@S‘%@X&?ﬁﬁé’a“S ‘
2 R B BF PSR Ol b L P 26k S BB TRl e
of ferhe GerRTRIESHIh BenvaFH s RrumiiMaiat@eceding to SEQ 1D No. 8
and/or 9.

According to a further preferred embodiment of present disclosure, 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 beiow)}.

According to yet another preferred embodiment of present disclosure, the means
is an 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 exampie a rabbit, with
MGC4504 protein or a fragment thereof, where appropriate in the presence of,
for exampie, Freund's adjuvant andfor aluminum hydroxide gels (see, for
example, Diamond, B.A. et al. (1881) The New England Journal of Medicine:
1344-1349). The polycional antibodies which are



in the standard laboratory stock for a given organism. According to one
preferred embodiment, the wildtype sequences of MGC4504 are the
sequences according to 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 embodimei of present disclosure, the means is
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Another embodiment of present disclosure 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 embodiment of present disclosure concerns a method of diagnosing a
predisposition for or a maifunction of the carbohydrate and/or lipid metabolism
and comprises analyzing the amount of MGC4504 present in an isolated sampie
of an individual, wherein a lowered MGC4504 amount in comparison to ohe or
more reference samples is indicative of the predisposition or malfunction.

Within the context of the different embodiments of present disclosure, the
individual can be any living being and is preferably a mammal and more
preferably a human being.



modified, such as chimaeric antibodies, 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). Isdated samples comprise any kind of

Th@iemj,@aé ARl emisoiated fupTasondividisal exgmoalhepeeparatigss, of the

ti tiss Ue.0
mRIGE SRR R A B ?gf;ﬁﬂiﬁﬁ%&i?ﬁﬁi‘%ﬁr%‘?a?n e

Chigapiied vsg%voéwr%% FRIRRRITRYS) QICAURDIERING &F Tbidod Hé&@na*vs's can
alspUurctionzorasesigicdl trecpnideiesa e irepesatibmohecHamplissady. éxtrestgns

of {éa’?ﬁﬁﬁb‘ﬁ%@w@?ﬂs&&%%ﬁ@&@é skitiiadis akésee 168, HpaibastassRy chip

; iterature Le%%a bel ov&)‘ Another em odlment of present disclosure
bR MR RISES) W{é’gﬁ@?@) ™ detection of MGC4504 for the

manufacture of a diagnostic kit for the identification of a disease or a

Yep%mmﬁeﬂiwm@éﬁmimwﬁnm@ byethadwictianasHing
a IS ERAVITRIL ALY IR meloBAlSIAQRUOR ISP G S RLESeR)

ISC osure coricerns a me of dia gnosing a predisposition for ora

mafaMeiHtieh %ﬁtﬁaréamaﬁ%ﬁ@@dé%m%ﬁ’@%ﬂ@@&ﬁmuwaﬁa'eerﬁﬁﬁ%w an
isofmialy zagihe aimounidiiNGCAROh pretent iof aVEDiged sanmpiepaiam to a

refm%%ua% 2l &in af'qwer@&'éwﬁ%ﬁ%ﬁmwtm&%ne@ﬂé%tom%n is

more re ce samples is indicative of the predisposition or malfunction.

indigative Mo AIRSRET MidifmrRieiERAS M iiments of present disclosure, the

individual can be any living being and is preferably a mammal and more
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gene expressmn or protein function and they can therefore be implicated in the

onset and predisposition for certain diseases. Due {0 the implication of MGC4504
in pathological processes 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
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 ievel,
e.¢g. by means of the molecular biclogical analysis of the MGC4504 gene (such
as Southern Blotting, genomic sequencing technigues, mass spectroscopic
analysis of the sequence, DNA Microarrays etc.). The mutations can also be
analyzed on the level of the expressed



Yet another embodiment of present disclosure 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 analysing an isolated sample of an individual for mutations of
MGC4504 in comparison to a referéfce sequence of MGC4504, wherein
mRIKNe prepanem oé g Nbytatiesmis onsieativecoithe theedEAKe® on the basis of
RTQ“@‘#& é}‘fi’loMW%@%ﬂ%«n‘cﬁq Ryl H@mwﬁg@%bﬁé&*ﬁefﬁmm

geno ype so called the wildtype wit espect to a gene) are well known
in e art. These comprjse, among other nucleotide
?3%8%? §r?1@?j§l\ﬁ9§ !i)% av%?i&ﬁi% §§(/ r%} gﬂ%c}’eotlde sequence with
exchanges at single nucleotide positions), polymorphisms of lengths,
A reéetiops, Jagessiensett e@eﬁ@éhﬂd%@ﬁé%%ﬂe@@@m@&més@@ﬁ e.g.
abore)rateirofuthetitGan (e yeapretiver étanedbie impitaidivinuthe rarisesdnd the
abmm&%fsf&ﬁ%@;ﬁ&em@@qw thie inaplicatienakhneAbeduimce
caP@l 8'89'%@58@&%5%? E%@%HY'&%%%@%%%W%‘?‘ijﬁé%w&ﬁﬁdﬂ‘ﬁ%ﬂ%%lggest
mug,atlons o the M ok '8”3 ¢ 933,3@%9 |Bﬂ herefore in

4{ avm & ahov
0 0 hav

&Xp ressmn and/or function anaror acti
th'%é’ﬁ?ﬁ\p%"\'@t (Wi 4505 SEIUERERSY \?/ﬁﬁo&aéﬁﬁs@’(‘%yaﬁ%a|ﬂﬁﬁ%ﬁgﬁ§6ﬁ for

develamingdrae érﬁ@/@isehprﬁ%@sﬁ@n&naw&@ﬁaﬁogﬁ@ﬁ%m%%1‘8&9*’9“0@
seqezforaiecbaeadrtingvitt dnyekseaure nteth ofl ME Gl étisg rbC4504, e.g.
by use of one of the above means of detecting MGC4504 in a sample.

ACI&%I TRIQNS SaR 0 PB SRAFR G OB AISRONMIRR o St dBhIEiaBR e,
the %‘885 Q R#ﬂ%?%h%”i%%{aiﬁ ft5h§ Mﬁ%‘éﬁ%rﬂ%ﬁt(ﬁv?\ﬁ@ﬁsm and/or

acl Ao B, iﬁ/%#’%%%géé 518 R HLORA S i

be analyzed on the level of the expressed 16 mRNA or protein, e.g. by
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more reference samples is indicative of the predisposition or malfunction.

The activity can be any protein activity implied in one of the funciions of
MGC4504 as defined above. The activity can be measured directly or indirectly

{(e.g. by analysing the intensity or extent of one or more of the functions of
MGC4504).

Another embodiment of present disclosure concerns a kit for the identification of
a disease or predisposition for a disease associated with or caused by
malfunctions of the carbohydrate or lipid metabolism comprising at least one
means for the detection of MGC4504.

in the context of the present disciosure, 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,



above) 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; i this case the wild type sequence is

whigpsegiateshitheal) tmiriasiad ripafeidenelapingcsiaichtlisatsegndoshicingan

corl® R @5@gﬁé@%ﬁ,@99g§jﬁ§ent the reference sequence is one of the wild type
sequences of MGC4504 (see above). According to a preferred

embodiment of said embodiment of present disclosure, the mutations are
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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 effeclively treated with a
substance (e.g., an agonist, antagonist, peptidomimetic, protein, peptlide, nucleic
acid, small molecule, or other drug candidate} or a specific ciass 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. 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



detection of MGC4504, suitably together with suitable buffers and/or
reagents for detecting 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 MGC4504nucleic acid probe or a primer set
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aceutic ich
C4504 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 carbohydrate or lipid metabolism.

Further embodiments of preseni disciosure 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 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 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
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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, suc

h
W&’szﬂ%/(%%%]?é‘s associated with aberrgnt or a lack of MGC45 E%i’@ﬁ&ﬂ%'/ﬁ’.“?r’i“’*“
conjunction with such treatment, the 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 jn metabolism of therapeutics can lead to severe
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the libe fizideratamilinétion ietlividual's genotype. Such pharmacogenomics can
further be used to determine appropriate dosages and therapeutic
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The MeCHUBGLasafwIgionaldrigimeitt aisdeeaible.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 or lipid
metabolism. Further embodiments of present disclosure 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
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sequestering agents such as EDTA, gel formulations, such as white vaseline, low-

viscosity paraffin and/or yellow wax, etc. depending on the kind of administration.

Suitable further agditives are, for example, detergents, such as, for example, Triton
X160 or‘sociium deoxycholate, but aiso polyols, such as, for example, polyethylene
glycol or glycerol, sugars, such as, for example, sucrose or glucose, zwitferionic
compounds, such as, for example, amino acids such as glycine or in particular taurine
or betaine andjor 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 pi 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 miliosmolfliter, preferably of approx. 280-310 miltiosmolfiter. The pH of &
medicament is in general adjusted using a suitable organic or inorganic buffer, such
as, for example, preferably using a phosphate buffer, tris buffer (fris
{hydroxymethyhaminomethane), HEPES buffer ([4-(2-hydroxyethyl)piperazino]
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the forr_n 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/PP2006/002620
WPQZ%@@?%@ng the cell or its stability, On the other hand, a IBE[FF2006/002020

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
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IVes or auxiiary substances, such’as physiological buffer solution,
e.g. sodium chloride solution, demineraiized water, stabilizers, such as
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the medigmuadsiosadi msamesemﬁa‘eﬁmpmmwsﬂmﬁaﬁgI@@ﬁ%ibﬁdrabove, if
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A1. 25 medicament is in general adjusted using a suitable organic or inorganic
buffer, such

Administration should suitably be performed in & 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
to site of need or local (e.g. intramuscular) application of formulation containing
MGC4504 or fragmenis or derivatives thereof.,

injection solutions are in general used if only relatively small amounts of a soiution or
suspension, for exampie about 1 to about 20 mi, are to be administered fo the body.
Infusion solutions are in general used if a larger amount of a solution or suspension,
for example one or more litres, are o be administered. Since, in contrast to the
infusion selution, 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

of the medicament according to the invention before use is therefore in general not



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 ethanesuiphonic acid) or MOPS buffer
(3-morpholino-I-propanesulphonic agid). The choice of the respective
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i By Means of injections, infusions or gels which 10 contain the
medicaments according to the invention. It is further possible to administer
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usinggruenité=oradéoigatives thereof. Injection solutions are in general used if
only relatively small amounts of a solution or suspension, for example
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matlmblistered héheepsaefriiedionpid metabolism. According to a preferred
embodiment, the cell is a transgenic cell.

According {o another embodiment of present disclosure 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
addition 1o its normal set of genes. The production of fransgenic celis and
animais as well as the necessary vector constructs is well known in the art (for an
overview see e.g. Gene targeting: A Practical Approach, 2" Ed., Joyner AL, ed.
2000. IRL Press at Oxford University Press, New York; Manipulating the Mouse
Embryo: A Laboratory Manual. Nagy, A, Gertsenstein, M., Vintersien, K,
Behringer, R., 2003, Cold Spring



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 thereforeZth general not 21 necessary. In the
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administration to such an’extent that an at least approximately isotonic

prosyigtion is ataffetEhRSex MBI BRINGAR LORANGH L SHORBTSRehgthhe
Jagadinmatiderids,, uutiaarbly theatesetgAnfusion, the dilution can be

carried out, for example, using sterile water while the administration can

be carried out, for example, via a so-called %ﬁs& Another embodiment
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modulating and preferably increasing amount or activity of MGC4504. This
can method can comprise administering to an individual in need thereof
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MGC4504 for the identification of substances active in the treatment or
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carbor'l%/%rate or lipid metabolism, rdlngbto a preferred embodim

Acc ent,
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wittlisotbsurenaleramiegerits rafriliburtrannarsassl Hotelblogeuslinaypelssialg etc.),
MdtaGE204rsaachptusadday theddentifigation of sibsipncaE@Ctive IMhe4504
tratrqga: Eeni;[ A %EGVEQHOP S giﬁgaﬁ’gn a5 %@?{5&5 h ?&e‘%ﬂ”s??e%c?é’ state level
MATHREoRS SFihe cgrboﬁy rate or'lipid metabo IS, -
(i.e. by activation of MGC4504 translation or its postiranslational 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 of MGC4504, antisense oligonucieotides,
RNAI constructs of MGC4504, by generating functional or genomic MGC4504
knock outs (which can e.g. be inducibie) or other suitabie techniques known
within the state of the art. For an overview of the above technigues, see for
example: Current protocois in Molecular biology (2000) J.G. Seidman, Chapter
23, Supplement 52, John Wiley and Sons, inc.; Gene Targeting: a practical
approach (1995), Editor: A.L. Joyner, IRL Press; Genetic Manipulation of
Receptor Expression and Function, 2000; Antisense Therapeutics, 1986, Scherr
et al, 2003.

According to another embodiment of present disclosure concerns the use of a
MGC4504 knock-out cell or non-human knockout animal for the identification of
substances active in the treatment or prevention of diseases associated with or
caused by malfunctions



A transgenic cell/animal is a cell/animal that carries in its genome a
transgene in 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, 2"d Ed., Joyner AL, ed. 2800. IRL Press at Oxford University
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Jagetivity.abbearaedificatioarsan haanry typeof 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
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translation or its posttranslational processing; by modulation of M C4504

posttranslational modification or by activation of its stabilization or by
Anmilyisisbmetiieddeor afmipigal bistndosexatiple dnsaghioveighbyrasingd to
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po{gahﬁﬁqg@rmﬁhcai compounc{ are well known in the state of the art,
Assays comprise for exampie biochemical analytical methods or systems using
isolated or partly isolaied components that are put together io a reaction mixture
within a defined space and 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
molecuie 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 biologicai
process (see e.g. the above analytical methods). Suitably, molecular cascades
and mechanisms representing paris of physiological metabolic pathways but alsc
of pathelogical conditions are reproduced in cellular or biochemical (in vitro)
sysiems. The pharmacological activity of a potential pharmaceutical compound
can thus be determined according to its capability of interfering with or
modulating these cascades or mechanisms.
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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,
hapter 23, Supplement 52, John Wiley and Sons, Inc.; Gene Targeting;

wg)p"?g})%%%gﬁbapproach (1995), Editor; A.L. Joyner, IRL Press; &hie |((:}6/00%20

Manipulation of Receptor Expression and Function, 2000; Antisense

Therapeutics, 1996; Scherr et al, 2003. According to another embodiment

of present disclosure concerns the use of a MGC4504 knock-out cell or

non-human knockout animal for the identification of substances active in
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balo\mplecules (so-called targets, mostly proteins or nucleic acids) as
parameter for the effectiveness of a potential pharmaceutical compound,

B e RS R TP Emoray

available from commercial suppliers.

Suitable assays for different purposes encompass radio isotopic or flucrescent assays,
for example fluorescence polarization assays (for measuring the interaction of a
iabelled member with a non-labelied member (e.g. the interaction of labelled protein
receptors with their unlabeled ligands).

More examples include cell based assays, wherein a cell line stably (inducible or not;
chromosomal or episomal) or fransiently expresses a recombinant protein of interest.
These assays comprise e.¢. reporter gene assays, wherein the regulation of a certain
promoter or a signal transduction pathway of a member of a signal transduction
cascade is measured according fo 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 investigafion. Suitable reporter enzymes are commonly

known within the state of the art and comprise different types of luciferase or -
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isolated or partly isolated components that are put together to a reaction
mixture within a defined space and time, in which the effectiveness of the
“potentlal ‘goharmaceutlcal compounds can be tested. Other exa %ﬁs of

%%%@% ﬁﬁprlse biochemical analytical methods or systen%’éniﬂﬁE feRtre’
activity of the target molecule and %1e 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 process
(see e.g. the above analytical methods). Suitably, molecular cascades
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biochemical (i (_5 V|tro) systems. The pharmacological activity of a potential
Cospﬁ%’ﬁ‘@a%ﬁt% ?c%ﬁ;rpound can thus be determined according to its

capability of interfering with or modulating these cascades or
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molec :(1et19e B&Iypeptlde or polynucleotide) and the "read out",
PerRE” ;‘%"ﬁr‘ﬁrﬁig according to which the activity of the target molecule is

determined (see below). 15 leferentt pes of ass rﬁ aﬁe commo
For theWisas drersesfeod cINE IR YEIE: Cofh it cree uorescence poiaﬂzatson

or HTRF technology are suitable.

Eor the determination of ion channe! activity {(which control e.g. intracellular fon
concentrations and can thus be employed for measurement of intracellular ion

concentrations) e.g. membrane potential sensitive assays and dyes can be used.

For measurement of GPCR activity, e.g. cAMP measurement, for example by means
of the AlphaScreen™ cAMP detection system by Packard Bioscience, Ca2+

mobilization-assays or reporier gene assays are suitable.

For determination of protein phosphorylation e.g. kinase activity, fluorescence
polarization assays are suitable, e.g. commercially availabie by Panvera; moreover
HTRF (homogeneous time resolved fluorescence, Cis Bio), LANCE assays (Perkin
Cimer Life Science) or the ampiified luminescence proximity homogeneous assay
(ALPHAScreen™ by Packard BioScience) are applicable. Other types of assays and

other types of “read out” are well known in the state of the art.



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 t@éir unlabeled ligands). More
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protein of int rest These assays comprise e.g. reporter gene assays,

wherein the regulation of a certain promoter or a signal transduction _
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puiﬁ‘é’?&of@gulated by the signalling cascade under investigation. Suitable
reporter enzymes are commonly 30 known within the state of the art and
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mdBeWBdO(“primers”) are used, which are complementary fo the sequence
stretches framing the poiynucleotide sequence fto be ampiified. The
polynucleotide template can either be DNA or RNA. By choosing defined
sequences of incubation steps at defined temperatures and of defined time
intervals, that are repeated periodically, the polynucieotide of interest is amplified
exponentialiy.

Suitable primers can be generated by means of chemical synthesis according to
weil-known protocois. Such primers are also commercialiy available by different
suppliers, such as MWG Biotech etc.

DNA and RNA tempiates, alsc cDNA tempiates can be generated by means of
well known standard procedures (such as DNA templates cioned by aid of
cloning vectors; the preparation of genomic DNA or RNA from culture cells,
tissue, etc or preparation of



persons with skills in the art. 15 For the measurement of cCAMP 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 cofcentrations) e.g. membrane potential
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COURNEETESSPR Perkin Elmer Life Science) or the amplified Iumlnescence
proximity homogeneous assay (ALPHAScreenTM by Packard
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ho%:t%FAéS(i)sA'm%efgr[gfg?a EGC45 e 8 q!ynru Clg;%trlgg qgtl rawlgurl’f gactersa
rom™atural séurces a as url recomblnan ecu

oF thgashm YloNRe éwfaﬁsé%ssamtpamﬁtm 85 Wamah BuHiEpieR of the

pofydcaigon). 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
Thﬁné’wﬁ%%eaﬁ@?égﬁ‘%f WilPIRIRB A SEERES SR80 IR REndSHPiiR?use @
bidistethlzaliow )cdtheseassanprise e.g. amplifying polynucleotides of desired
length via the polymerase chain reaction (PCR) on the basis of the

M O O NI RR1S 270 3MSWDor s specif
purpose according o one of the different aspects of the present disclosure.
Preferably, MGC4504 is human MGC4504.

According fo one preferred embodiment, MGC4504 is used as a polynucleotide.
Preferably, the polynucleotide comprises or consists of

a. SEQIDNo. 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 funciion;

¢. A sequence derived from a sequence according to a) or by due to
the degeneracy of the genetic code and is coding for a polypepiide
with MGC4504 function;

d. A fragment of one of the sequences according o a}, b) or ¢), coding
for a polypeptide with MGC4504 function; and coding for a
polypeptide comprising or
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polynucleotides in host cells (see e.g. standard literature listed below).

The PCR is an in vitro technique that enables the specific amplification of
wobs )Lij}gngcﬁssﬁtret.ches having nucleotide stretches of known s¢ %en%&%mm

fR&IF B 3vicinit. For amplifying the sequence of choice,'s G 2006

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 DNA

or RNA. By choosing defined sequences of incubation steps at defined

temperatures and of defineFARMSUREPIHIE MRALSRSPeRReREtNsdRaIN No.

the polynucleotide of interest:is amplified exponentially. Suitable primers

b ted b f chemical synthesi ding t
well-known protocols. Sueh DFAIEHE SRS ThIRCRTR dUaRTsIEyes

different suppliers, such as &vsGiBiptech, &ty dPNAdahg RiNdnteaiplates,

also cDNA templates can bee%%i% géért[)gﬁg? (;‘P\(Zﬁlégﬁ@ggnﬁ@gﬂr%e

procedures (such as DNA template | oning vectors; the
preparation of genomic DNABERMIAERRRaNHR SO kol die to the

preparation of 27 cDNA frogesjacla sRyreemel RNAELed SO EWhitItis coding
below standard literature) and can also be purchased from commercial

suppliers, such as Promegaf@ha PiVRERjSIFe Wil M&e AR SHREYSANnd

enzymes as well as reaction protocols for performing the PCR are known
A prafethedarblgndotestioe taialtyemiad alwchagwel Abeontiagttorbp@dickcande
purified by known procedures (e.g. gel purification or column purification).

nother. method of generating isola ieot] i cloni
e (IR HERIR, LA R cEeR  eg ol
hybridieatisnofr stamekiitoneé tisdsing s Feasteding ok auicpolyiseptrtes, the
polynucleotides are cloned into expression vectors and the polypeptides

A @B ERasSSeLinpLtaR IR hastorganisme: PiRiriaklyisingiReekk when the

organisms like suitable strains of bacteria or yeast, followed by the

Sing SRRRSHCUBIR T RO b PIESY aTELRBREsT et Surtable redction

(*annealing” or hybridization) conditions (dependent on temperature and jonic strength
of the surrounding medium) to form a new double stranded nucleic acid molecule.
Hybridization requires that the tfwo anneaiing 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.

Stringency, and thus specificity of a reaction depends, inter alia, of the temperaiure
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
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 meliing 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:
RNA:RNA>DNA:RNA>DNA:DNA. For hybridization products of more than 100



polypeptide. The methods according to present disclosure can e.g. be
performed as a biochemical or cellular assay. MGC4504 can be derived
from any sequence available that allows for its specific purpose according
to one of the different aspects of the present disclosure. Preferably,
MGC4504 is human MGC4504. Acédtding to one preferred embodiment,

nudefdtRD4nisiteeth asaelyRyclestisiticurigfey ably, thelpsdynusipetisiere are

SRR G0 SRR A ST e o

dising with a sequence . .
calpiRfirRtebriffg MstiRge iRY BAFI L o inGFBRACRDIyBEpifte (RRFth, wherein
misvifachbebéunatiomareAraeqrtante 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 .
CoBgy RS QTG 6% 2B 6%&?8&5‘6(&6‘31‘&%3&9 tRiZaRRA specificity)
exiMGT 45@4niaction hahddading for peolyisshtit cocomigisimgaiuiy @ 2xSSC-
s0i2006/Q94TARRE HERROGHINIR) 28wansising of HYBSERHEBRSeaction at
Sgﬁtgggrglp%tgcsgi%ﬁypsé' e.ééi\ sequence derived from one of the

séquences-accordingfoa SD? clj or d) by means of an 5 exchange of one
or more nucleotides, wherein the nucleotide exchange is not or not solely

In dhee ihexdetenesany dfstb;@m@eﬂcecmm anglanbieinis eadingcteditions of
ticlg \pdt - jon. A | ide.fr .
S o WAL R IS MR Rz eston

angide fpbINBaERNDARTRIRINE: MBI HERYIisRagUsNces 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 methods like, for example, “Current Proiocols in
Moiecular Biology”, John Wiley & Sons, NY. (1889) 6.3.1 to 6.3.6 (see aiso
literature listed below).

Hybridization under conditions of siringency within the different aspects of
present invention is preferably understood to be:

1) Hybridizing a labelied probe with a nucleic acid sample to be analyzed at
85°C, or in the case of oligonucleotide probes, at 5°C below the annealing or
melting temperature of the dupiex consisting of oligonucieotide 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/mi denatured salmon or hering sperm DNA.

2) Washing for 10 minutes in 2x58C at room temperature,

3) Washing for 30 minutes in 1x83C/0,1%3DS at 65°C (or in the case of
oligonucleotides: 5°C below the annealing temperature).

4) Washing for 30 minutes in 0,1x88C/0,1%SDS at 65°C (or in the case of
oligonucleotides: 5°C below the anneaiing temperature}.



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 othe surrounding medium) to form a

oligshdpdlgatranded nnrieic Ard ”éﬂ@cﬂ}@fel%wqﬁ@ﬂﬂ‘ﬂar&%ﬁ?é Wing 2

e two annealmg nucleic acid molecules comprise com Iementa
erature is

lengll @ des [Defenkling GiP thef Se RSP aIll cBRBRAING

dettringmicpewrditignt), thisrfratobés Dembemtrasibzses Ard bdsémlemmber of

Gwifhout 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

Foe praparingreasebhy dncrdadngihe(fsamiopiesnératafSatd @i bipn), e.g. a

20jlo@singdingdanstnnegth AfctheinpactixBfedpitablerciiidilioDsms M Na-

C:t‘?Hf@ C?or the hybridization of nucleic acids depend on the length, the
type o cleic acid and their degree of 25 complementarity. The variables
are known in the state of the art. The higher the degree of similarity or

Beform @egy ioatwesna wigtaitiestimg mm&oﬁdmeqmlgnue&cﬂmmi@t@eﬁﬁmaed

Pl e s b

NoZERHgTS R T df B,
tragsimtedtiand: awtmmwm@nm RIJABDNACDINA. rﬁimcrq}bﬂmﬁmmmbrane.
HypidlEstRAf masertbanet0QfgnHCiantides inlrngth, mavatiangifasie iabelling

RGN R STP RSSO DI A Sy es. The
Zation p oducs e.g ofigonudieot alon of t

DWR@Itﬂﬁg&e’?H}ﬂé@aﬁ]Féﬂ@%;ﬁ@M@?ﬂ‘oﬁrtr@|ﬁ@$ﬁxméwi%%¢a&%§§ single
strbad@nnenmarelIynpcrtmmgcoﬁdﬁlryn@@ﬁwWm@mc)a(ammmlcm@n made
sif garmw ra@ﬁafmat?oq?%fmgvgr%&tbf%exmge i hyPriggation e

med at’room temperature in 2xSSC- solution. Conditions of high
(WEtHHg%ﬁI:iPdBrﬁ*ﬁﬂéf‘e%raﬂQ%B‘i%%ﬁbw@&a.%b&@%@@“ﬂ% 1xSSC and

0,1% SDS solution. In the context of present disclosure the term
Aceridizing wundeeeenditiangifdiment of the different aspects of present

disclosure the conditions of stringency are conditions of high stringency.

According to another embodiment, MGC4504 is used as a polypeptide.
Preferably the polypeptide is encoded by one of the following sequences:

a. SEQ D 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 polypeptide with MGC4504 function;

¢. A sequence derived from a seguence according to a) or b) due to
the degeneracy of the genetic code and coding for a polypeptide
with MGC4504 function;



stringency" 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 ag¢ids lies within the skill of the
average artisan, and suitable protocols can be found in well known
literature, for standard methods like, for example, "Cyrrent Protocols in .
Moleculfr AiCTBAYIE P PIRIE) B RTRIRISE Y FOREITES P 2 6% & (Beoting
also literatioresliptdybpeling) WwHi iYidiZatid4 dudelfaronditions of stringency

within the difiesgnbRspeeisel Rreseohinveniiords sptrablycendiarstecs) b),
to be: 1) H)él?ridiz(ijr)wgoa Ial;{;_:%llnesd g{obr%a \é\’)'(tc a nucle%coancid Osram%e tou & otides
analyzed a 6%{C‘, orih the Case o?oligonucpe%eficpe pro%es, A5E Pefow '
the annealWhIE tnEEngHeleRiEIatPECBRINE dispst @SnBRtiAgiely due fo the
oligonuclecfide:aschspamypileth@ngentitig atisigelting terhigrairesdiagn toe a

following ugg@gégﬂgémﬁ ﬁg@@gmﬁ)ﬁ\gﬁ%ﬂ[ght in 50mM Tris pH 7,5,

1M Nacl, 1% 10% Dextran Sulfate, 0,5 mg/ml denatured salmon or
hering sperm DNA. 2) Washing for 10 minutes in 2xSSC at room
Actarmpegatorege8andbhmpride 38 inatateslim B8 SDA Ao6SBS ide 66@r{pidas or

coigsEase &ie%@%&l@ﬁé%%&é&@ﬂg%t@@@niFE?R‘B"Q. temperature). 4)
Washing for 30 minutes in 0,1xSSC/0,1 %SDS at 65C (or in the case of

oligonucleotides: 5C below the annealing temperature). 30
Thelijeeertcatsiesiatrs puilynocicatisrdahy pretelfapitipm Al fiag weieyavaig or

lip? taBEbawsAD i@g{éi@f@&f%r@bméiﬂgﬂw&pﬂﬂ?% thecapaenlBgholism, obesity,
A€ ratu I I ] u = .

oSBT SRR reaie b Veole Ay SR LG o
NP GABPKIABOIMOST RIFIRGH) YelyPa 20k B8e 3dliARRI%S diigtiys o insulin

resistrdingly. 20xSSC consists of 3M NaCl/0,3 M Na- Citrate x 2H20
Before performing of a hybridization reaction, the polynucleotides are, if

ante
In the !Foﬁowing, the disclosure is described in more detail by means of different
examples without meaning to be limited 'by these examples.
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after performing electrophoretic separation (then: Southern Blot (DNA) or

Northern Blot (RNA)) or without electrophoretic separation (then: slot or

dot Blot), transferred to a suitable membrane, e.g. a nylon or

Wi8tit'Se membrane. Hybridizagjé)n is performed using &) /002020

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
Legenthirihsibiguress probe binds to the DNA or RNA sample (which is also

in single stranded state) by means of base pairing. According to a
Tabpreferred embodiment of the different aspects of present disclosure the

conditions of stringency are conditions of high stringency. According to
A & o R 8 ARHoR5 SERRHENS) Prsgecplnates of
leanpotyieptite itvenendersynansb et ndaliowiRa SRALR GRS R SEQURNO.

1; b. A sequence capable of hybridizing with the sequence according to
Tab@)iﬂ conditions of low, moderate or high stringency and coding for a

polypeptide with MGC4504 function; c. A sequence derived from a
QuagiitaivrdeidivpriMgRoaRM b atuplts flvedegariesally oftisrigenstigsieded
obe@HSQfiNedREMPONRSRIGE 7WiN MGCA4504 function; 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
Tabi@e%iuences according to a), b), c) or d) by means of an exchange of one ,
Affyoetmo@aieemidemawbiersinymoastegidn @ehasgsis Nt R nAk e model
of ¢ dgezt(%att#et degeneracy of the genetic code, _and which is coding for a

yBolypep & With MGC4504 function. According to yet another preferred

embodiment, the polypeptide comprises or consists of one the sequences
according to SEQ ID No 2. ' S ' :

Figure 1;

MGC4504 gene expression levels in a selected subset of different human tissues.

Figure 2.
Stabie expression of HA-MGC4504 in L6GLUT4myc myoblasts.

Figure 3:
Subcellular distribution of MGC4504 in cytoplasm and nucleus of tfransiently
transfected L6GLUT4mye (Figure 3A) and RIN-5F (Figure 3B) celis.,

Figure 4:
Figure 4A: 2-Deoxyglucose uptake assay and increased insulin sensitivity of
LBGLUT4myc HA-MCG4504 celis.

Figure 4B: Insulin secretion assay and increased basal and glucose stimulated insulin
secretion of RIN-5F HA-MGC4504 cells.

Figure &:
Coomassie staining of different samples harvested during expression and purification
of solubte GST-MGC4504 protein.
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The disease associated with or caused by a malfunction of the
carbohydrate or lipid metabolism is preferably a malfunction of the
lucose metabolism, obesity, dislipidemia or the metabolic syndrome or
Wg)fzfﬁ%"t’gg%}sany other malfunction of _jnsulin action and morggﬂ'@%“ﬁwmz”
type 1 or type 2 diabetes mellitus or insulin resistance. In the following,
the disclosure 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
F’53"(’3?’@(0 Analysis of MGC4504 gene expression in merged replicates of

FirlRaBAnal i 0 insulin resi jabetic ZDE
oSO SSRID ST B A0S e

rats. 5 ‘
a t’%ﬁétﬂfﬁé AURI B ERRt BN b TarRsseraraier eengassey diabetic ZDF rats.
FigUTalo: & 4dymeits Genmhin(EhanahemetMEE4 peaspiasson i
Meéégﬁﬁigqﬂﬁ‘ﬁj mo%]el 19& ti/é)e L?B;jiabete,s Figure 1. MGC4504 gene
Bxpresaion IeVerS it A safbtted d RsRe s iR mahtamaataskbaromglae
fragmergsSralshn shepteiSionlobraMBEAG R ES R Mshaeblasts: HEK293
cejid-igure 3: Subcellular distribution of MGC4504 in cytoplasm and nucleus of
transiently transfected LBGLUT4myc (Figure 3A) and RIN-5F (Figure 3B)

. cells.. Figure 4: 20 Figure 4A: 2-Deoxyglucose uptake assay and
Figufécfeased insulin sensitivity of L6GLUT4myc HA-MCG4504 cells. Figure

Codft BuliensecseHamansasandincensehbhasaand glucose stimulated

insulin
Figure 8:
Derived amino acid sequence of human MGC4504 (SEQ ID No.2)

Figure 8:
Genomic Sequence of human MGC4504 (SEQ ID No.3)

Figure 10:
Primers for specific ampiification 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)
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 ¢DNA sequence comprising the coding sequence (SEQ
iD No.14)



secretion of RIN-5F HA-MGC4504 cells. Figure 5: 25 Coomassie stainirg
of different samples harvested during expression and purification of
soluble GST-MGC4504 protein. WO 2006/094735 PCT/EP2006/002020

WEPHIGAES: Figure 6A: Activity of the MGCA4504 5-UTR pdSitfars?6/002020
-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 MG04504 cDNA sequence
comprising the coding sequence (SEQ
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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,ta/J)e
wp %ﬁﬂaﬁ{)"é}{*&% Materials and Methods Animals and sample p?SE%%PS #02020
Age-matched groups of obese male Zucker Diabetic Fatty (ZDF) rats
(Gmi, faffa) and their lean littermates (Gmi, +/?) were purchased from
Genetic Models. The rats were housed in pairs at 20C on a 12-h
li flt-dark cycle with ad libitum access to water and 10 standard rat diet
Exagﬁq FSmin, Germany) containing 4% fat, 64% carbohydrate and 19%
protein for one week upon arrival to allow recovery from transport. All
Exaexperimental procedures were conducted according to the German
Animal Protection Law. After 2 hrs starvation, blood samples were drawn

ISQfl ia and th imals were killed b ical
S TSl S BoF AR EL A R dFes eSSy 2

diabgiflyses 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

MatEXsiseddapidhsand snap-frozen in liquid nitrogen and stored at -80C.
Affymetrix Gene Chip(r) analysis: The general use of oligonucleotides

) argays for gene expression monitoring has been 20 described in US
Aningass7anslSap s PTSRARERNapplication, the used micro arrays contain

desoxynucleotide sequences that represent approximately 8000 known
Agegeaebed EiSTpslubttissEaiicgrneer BRRSRIVGAEEADIEPERS BN BYsPand

e B B S e L T s
houggthiraligite a2y Coprraiddrdttipht-oanaty s Ritvray $iRENIR4: R6 WaéBang
stanBBRRE M%)tfgﬁﬁﬁsgg%ﬁﬁ%%mﬂﬁ?&&ﬁqu gg%ecarbahydrate and 19%
protein for one week upon arrival to allow recovery from transport. All experimental
procedures were conducted according fo the German Animal Protection Law. After 2
hrs starvation, blood samples were drawn under isofiuorane anesthesia and the
animais were kilied by cervical dislocation. The total number of animals used for gene
expression analyses was 34 animals (6 weeks old [n= 12 animals], 7 weeks old [n= 12
animais] and 12 weeks old [n= 10 animals]). Tissue probes were excised rapidly and
snap-frozen in liquid nitrogen and stored at -80°C.

Affymetrix Gene Chip® analysis:

The general use of oligonucleotides arrays for gene expression monitoring has been

20 described in US 8,177,248, 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
oligonucieotides, each pair consisting of one oligo that matches o a segment of the
transcript, and a control oligo that contains a centrally located 1 bp mismatch. For rat,

25 3arrays (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
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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.
W&ﬁ?gﬂggﬂﬁ%mus) were lysed in Qiaggn RLT buffer with an tﬁ%ﬁl{fﬁﬂ (02020

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

recammended by the manufacturer 5 (Qiagen). First and second strand
Proks Ik S iRGR R BLHB %A R HOPBNeseh ReTYiA eeHyaTurax

homsgpammmrS@|mf;}@gtz@emmyﬁt@m&lﬂytitr@%?m%ﬂ e biedie lysates
olvmeras romoter an i . . .
s D N B R aaso imstieni pblesmclioestion
and aprasiio el Mea sy deaanpl grecistainmanehdesuspendethinbturer

3 iotin- nd - labelled cRNA was 10
e S e A S e WAl PRt il g o eaon
total| BNAINSRIB HRAFRCINIEGRYSTIs) elith plasticsy bie RNieadtyogeanspiend 7(d T),,

, gm ipiatian. i were
e RS, AT LD MR . oo
St"”@\ﬂ@%@cﬂ’éﬁ IR g e e gerert flishnd iy atnammbprraiptatimnand
resushimmiddgientl, RRBcRNA-sameleninsa aomRnied paHGdrAmIA Y

mM Tris,/ 15 acetate pH 8.1, 100mM KOAc and 30mM MgOAc, adcig

40 . nM K
tranggrRASHE VIR HRSETZRP RGBT SdEho Ikt X tesetnipsbetioaugn(Enzo
Dia%pa;mmﬁgﬂarmamygmﬁé@/?@ﬁ&%@ﬂf@lraﬁcy@%ﬁfwwﬁf%f
u -stained with, streptavidin- ycoer thrin conju ‘ate

e R R R B i R i g aon purcaton siep by
UV-sprsiitepiditeiieion egarvreqsijegateophorsis easigidlialensitR Meconding

: d ' [ f rjx.After washing the micro
ol fnstocchgm S s LB CAROtS TR
acetaieay Site \SrsidnK O e aion &M IQ MdiBAcomeickdfiedutbttipatvas buffer and

! _ o Qually eriteria, | ;

P RS N SRR PO ey

"C apd AR AfiGTe AP ESIBraSSRAFTBAIRRY Bl Wredawly sisaniaiigan
phydpe2ptinanisergoffuraretork(fk Cdbat) el peparmed alaR8) and again
strepg%g?%%%ggﬁﬁh%g ‘E}%‘ﬁ%{%g (%Ehna%gerse tfge rggpi(i:'&e%@gyfgrcggr%?n%r?ou he
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'/5’ ratio of house keeping
genes beta-actin and GAPDH. Expression profiling data were analysed using an in-
house software ool (GECKO 2) which performad a global normaiization on all micro
arrays using a reference chip for each group and the 75" 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
MGEC4504 between all merged replicates of lean insulin sensitive controls and obese
insuiin resistant (or already diabstic, as the 12 weeks old age group) ZDF rats were
analyzed using the Affymetrix qualifier RC_AI170665_AT on RGU-34 A. The results of
these analyses are summarized in table 1.
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Criteria for determining differentially expressed genes were changes in
expression levels higher than 2-fold and a p-value < 0.05. Fold changes
ﬁglggg.}(goressmn of MGC4504 between all merged repl'%%ﬁa(?ﬁd@%zozo
insulin sensitive controls and obese 30 insulin resistant (or alrea
diabetic, as the 12 weeks old age group) ZDF rats were analyzed using
the Affymetrix qualifier RC_A)170665AT on RGU-34 A. The results of
these analyses are summarized in table 1. WO 2006/044735
/ 0 37 In obes uI| -resistant and diabetic ZDF rats,
In Og%pﬁeaﬁ 'Q%%%ieﬁtnafﬁ%ﬁﬁbse IC nﬁ‘BfQp@f&ﬁlﬁ%éﬁﬁﬁ@%@%’%ﬁensm"e
COﬂ%ﬁﬂM@mﬁm@M@\@&pﬁ%@mnﬂm{s«ﬁm@baeW&yié\f&m@im@ be
cle bjo e
detd988 WW HBMASqial g&dg % tgefatp] §3%m skgqeéﬁ ﬁiueS

indicates that |n ulin re5|stance etes are ass
biopgitsed E&j‘@‘@ﬁ@%‘%ﬁ?@%ﬁl@w%%?ﬁmm%e Quiahiigiveneabsinoated with

decRE@Rd gerictelal BNA iSRRI eceagp4at of the 6 and 7 weeks old
groups (n=24 animals) was reverse transcribed with AMV-RT first strand

Qu n?b;‘(’?i‘vs IFn@thiesw (_T(B che) in a 2041 reaction volume. 2 pl of reverse
atranscr (fl nd cDNA was used as 10 template for amplification

ina nghtCycIer(r) (Roche Diagnostics GmbH) using FastStart DNA
1ug bkt R?M @o&ac(ﬁ%ocrheé:meaf@ih@lé(ﬁthadﬂﬁwi@r@@bm@ps (n= 24

anir@%ﬁi}c é\@éﬁFémers &%gévﬁxz%&ﬂg@g.f@éﬁrﬁﬂq\@ﬂ%.%thesis kit (Roche)
in a mmmpamsammﬂ@ﬂ@@wﬁé}@%@&@m@@t&r(&E@N;A MWadused as
S5-AAGT! TCCCAAAAG-3 ID No.6,
e R T TSR RSN 558 i s
DNAbigsisrsbe @raetin(Rddie) corwoutisg éoahith nstsistigs frdgneemis(iB6turer.
Pnn?é}g é@é&ﬁé&@'ﬁcﬁ%ﬁ@&’?%ﬁé@?@%@ﬁﬁi@é& 95 No.4, 5 rat

electrophoresis. Total A contents were ca

MG@&ﬁ@émaﬁo% Stehddrd %VMT%wégp%ﬂ‘\ié:é}ﬁpltﬁH@gme@t@ rat

Mememjl@M@W@Wﬁ@@i@@dlﬁ@xﬂﬁ@%@@@Qagme@b%tﬁréﬁ'&é%%n

as fold 20 changes of gene expression of MGC450
oA b e B ST R JBe Tl R @M The

corrﬁaﬁsgmérabib&relguﬁb@%agswnwmanmm@tﬁaﬂ)Eé@é&cﬁ@@@%ﬂ%
mom%otxhe l&"/" ra]:g'g?gs"é] gseﬁ g g&;‘frophores;s Total RNA contents were calculated using a
concentration standard curve of the respective amplified fragments, normalized to
expression ievels of the housekeeping gene beta-actin and are summarized as fold
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 iean 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
biopsies. This indicates that insulin resistance and type 2 diabetes are associated with
decreased gene expression levels of MGC4504.
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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 insulinpr %}%%az%s%ozﬁzo
Wgn%?({%%“?zaiabetes are associated with decreased gene expression
levels of MGC4504. WO 2006/044735 PCT/EP2006/002020 38 Example
2: Gene expression of MGC4504 in human tissues Materials and
Methods TagMan analysis of MGC4504 gene expression in human
Exatiss‘ugﬁi: 5 MGC4504 expression levels in various human tissues were
d&Ermined by TagMan analysis using primers
5'-GGCAGGGAGACACCTTCCAT-3' (5' human MGC4504, SEQ ID No.8)
GenarexgleEEiIOAECAITRG AT GALGBhGAs8:63' human MGC4504, SEQ ID
No. 9) and probe 5-GCTGCCCCGATGGAA-3' (SEQ ID No. 10). All
Maté’ﬁé%eéﬂéﬁ%tﬂ &rsnalized for human bgta-z-microglobglin expression levels
to standardize for equal 10 loading. Figure 1 summarizes MGC4504 gene
expression levels in a selected subset of different human tissues tested.
TagMgpaAlsHBgEN GGARNE @ e BighestiMGT AB0wRB Kissesion is detected
in different parts of the brain, skeletal muscle, pancreas and kidney. This

MGhadicateghakMeEHI9Mm § 8 gt !
ancre.aﬁsé*% Exa%pée 3. Eé%%g%%%ﬁ%%@%ﬁ%%g%}i@gﬁgoﬁﬁgqMan

analgiR S Rt ARERS S ASA Y C MBS AR B8 MEaadSiEHing,
SECSade: STSTAGISE AR CUTDROAGCES g ODiRUI9m 1o
e -primers -9
No. B G N SRS B 8 s
normesifaed MG 04Ben-bats DEETHIE BT expression levels to standardize for equal
CT. TATGAAGCAGGAGTC
o A R S e A S SIS &/ 8805 b
of difietelts RTETT s EmtedACCAGCGCCAGAGCCTG-3' (SEQ ID No.13).
The latter 5' primer introduced a
TagMan 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.

Example 3;

Effects of MGC45045 overexpression on glucose metabolism and insulin secretion
Materials and Methods

Cioning_and plasmids:

The complete ORF of human MGC4504 was amplified from human skeletal muscle
cDNA by PCR using 5'-primers  MGC4504-5": 5'-CGGGATCCCGCATGAAGE
AGGAGTCTGCAGCC-3' (SEQ ID No.11) or HA-MGC4504-5"; 5-CGGGATCCC
GCATGTACCCATACGACGTCCCAGACTACGCTATGAAGCAGGAGTCTGCAGCC-3
(SEQ 1D No.12) and MGC4504-3'-STOP: 5- CCGGAATTCCGGTCAC
ACCAGCGCCAGAGCCTG-3' (SEQ ID No.13). The latter §' primer introducad a
sequence encoding for an amino-terminal in-frame HA-epitope tag. The resulting
ifragments were cloned into pGEX-6P1 and pcDNA3. 1(+} hygro vector (Invifrogen) via
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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
W a%{?ﬂf’?‘ﬁ%Rl or via BamHI (5") and_plunt-ended (3") ECORPGHQE%?%H}HZGN
Nofi (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
Banl ¢ eprpertaisyEemHE) weddhkirehdift! (3'ACKRI(TseHpspitaldar (vector)
itaat ; qrpnt 9, TCCH, < ),and
sites iSO HBIKIRBEXHPAEIURHR D?ﬁ?&%é%ﬁn@%l mézn%&i%%&

L6GLUT4myc were maintained in a
respeshusly) IhphRanEire latheenst riswirl ¢Prinmad byses)yencing.
penicillin/streptomycin solution (PAA #P1 1-010). L6GLUT4myc medium

Cellwalsadoitinnddytpirpementpehoiitictosdd da/m! blasticidin (Calbiochem
#203350) to select for GLUT4myc expression. RIN-5F rat insulinoma

Rat Egééé@{gm ’J‘é:nc{% ]20158 were maintained in RPMI 1640 with o
I A e R BRI BEBFEE286- BESPS U Pbiehionrig @find gift
of A18%p FT® Ijotuite fos SiekIGHEABSN pEoioiin/DefpitmmyRinamtion (RrRECH:
# F:?&g'wgﬂ 81V ihco #11360-039). HEK293 cell
CR{%E%@#%R%%%&% were 1 mgli ﬁ%ﬁr}é% LI%] %RXE‘“ IE%% 5%@%@ co
#323(ihpreprRiAteanithvitvd B¢ S GoIeTRIRAA, £6166%)9), penicillin/streptomycin

luRSRIGHAR(SErepiamyein Selulea MM ERLd - : i .
% U(Gibgf) #25030-032; All cell lines were%ﬁm%g %%%ﬁ%%ﬁ?%%ﬁgm with

ZnglgRopprlitidin CaniddrsiBeaRaR dawriedERGL FTdmnseaiession. RIN-5F
rat ISSUdyEIEPERIRINCROEBSERL WIS CaRiehRiIb IR L SR PTHTEQKith

e R B LR i,

20

30

goldm@nadintérslopl beandierstrasisfagtonsonntrialiy/serrtedeal) clanasniv
. + j 0 I red to
sod G e R R e G PR
maip2iresisaRIHYI €8 CEoREd SaRre3Bickenhiearerityl anith dXPaFERI gold (PAA,
i ) i A
A 1 Westéqrr)lgg%?ting NuPAg éﬁﬁ/%%imﬁ;ﬂ?ﬁ%mo mo%(?c%)ar?ﬁﬂ]e
(CibgRISECmtAACRbIOSRYRIP SeVBiRMSE 36 MIAR SibBAKES5% humidity

and were subcultured twice weekly. Transfections for studying protein expression were
carried out with LBGLUT4myc or RIN-5F cells grown in 6-well plates to 60 %
confluency, 2.5 ug plasmid DNA and Fugene 6 reagent (Roche) as recommended by
the manufacturer. In all transient transfections or stably selected cell clones, empty
PeDNA3.1(+) hygro vector served as negative control (refered to as WT cells). Stable
celt clones were selected with 5001g/ml hygromycin B, resistant single cell clones
were picked manually and expanded. HA~MGC4504 expression levels were
determined by SDS-PAGE and Western biotting (NUPAGE, thvitrogen) using anti-HA
3F 10 monoclonal (Roche) and anti-rat horseradish peroxidase secondary antibodies
and ECL chemotuminiscent detection (Amersham). Immunofluorescence assays were
periormed as described (Voss et al, 2001) using stable L6GLUT4myc or RIN-5F HA-
MGC4504 cells or LEGLUT4myc or RIN-5F cells transiently transfected with

pcDNAZ. 1(+) HA-MGC4504 grown on cover slips 1o 70 % confluency. HA-MGC4504
expression was monitored using anti-HA 3F 10 antibody (Roche) and anti-rat alexa
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and ECL chemoluminiscent detection (Amersham). Immunofluorescence
assays were performed as described (Voss et al, 2001) using stable
L6GLUT4Amyc or RIN-5F HA- MGC4504 cells or L6GLUT4myc or RIN-5F

W@e?@?f?fﬁg?é{]tly transfected with 30 geDNA3.1(+) HA-MGC 450458 61>
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 1M ToPro iodide in PBS (Molecular Probes).

ﬂuo&tﬁﬁ@&l&imﬂgaﬂmliﬁkeﬁbgﬁhh&&:ﬂ@;}m@%ﬁ@é’liz@mi@ﬁ@é Iﬁﬂ'ropro jodide

. | micrascope ure NOWS the sta expression_ o -

in PR lE T REPER 4 OB R EIRES M TR R IWID 0258 AGRISP2

contlistlibasiors ok 8NG CiG0ddopey Biplasn? ahdws theustalb ranxsientijon of HA-
jQure RIN- Figure 3B) cells.., ..

MG T L CEIEE P 8 R TR M BTl iioution o

MGirSe4 50 esiarmipnéxprdsse @i rasiny by anaiss e LHGIRE ¢ells (Figure

3A)WheRINISAogalaesd imeyigrlasm and prominent in the nucleus. 10
2-Deoxyglucose uptake and analysis of insulin secretion: L6GLUT4myc

ells orchK\?LUT4myc HA-MGC4504and WT cell clones were plated in
y

MG4R&IcEN6aR PEVPEAINITARSE HRG G AR BRG0P M 48R4 protein

be aiphiesailnpert melbiAftesrdPidyslitbenaelldiwenesseiumisamiast witbytoplasm

an dal?ga"\/le%MnSHPeD!\eu@%ﬁged with 2% new-born calf serum (PAA) and
&n%‘lﬂn/streptomycm Solution (PAA #P1 1-010) for 15 16 hrs. For
analyzing glucose uptake, the cells were washed twice in Krebs-Ringer

2-DBofeyid Fe3HEB )aadeinglyiatetiten s saersfitn the given insulin
concentrations in KRB. 14C 2-deoxyglucose (0.3 pCi per well) was added

Le@DEihesRllsaners insubstedhieranaiier2508i9-n a/teialivolae RELofiated in

pi Eer well. The uptake was stopped by adding 40M c tochalz%si,n B,
96-wet ey iaREPEdintaidhaNas MeEs g ANeaRR MBS 2 1Rotyieblgriels per

wezﬁpf;ﬁla?ﬂéiretﬁhlg}g%@@@ﬁ%&@égﬁ@gﬁb@@@ﬁﬁ%@&mmywm with
wells wi cytocnalasin b and supbtracted rrom each vaiue. ~=or
2% rﬂ%w.-t%wﬂgcméaﬁﬁu@e@ﬁé{%ﬁ,ﬂﬁ mﬁ@ﬁﬁﬁaf@f&mﬂv@rﬂ SRR -010) for

16 ML Eell sleneswerripisteditai - tive bedlates @ndagyiovdtdoc 2 M ssiAfRinger
Buf?eerr%ﬁ‘?‘.@?@@{‘%ﬁ%ﬁﬁ'&é’\é'%':\4 25 min with the given insulin concentrations in
KRB. "*C 2-deoxyglucose (0.3 uCi per well) was added and the cells were incubated
for another 25 min in a total volume of 150 pi per well. The uptake was stopped by
adding 40uM cylochalasin B, sealed and scintillation was measured in a Wallac micro
beta counter (Perkin Eimer). Unspecific uptake was determined by incubating control
wells with 20pM 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-
weli 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
hrs, the cells were washed twice in KRB and incubated for 2hrs in KRB with different
amounts of glucose (0-20 miM}. 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
and increased insulin sensitivity of LEGLUT4myc HA-MCG4504 cells. Figure 4B a
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supplemented with 2% new-born calf serum (PAA) and antibiotics
(Pen/Strep) for 16 25 hrs, the cells were washed twice in KRB and

WincHti')ated for 2hrs in KRB with different amounts of glucose (0-20 mM

29t content of the supernatgnts was determined byﬂ W&lzﬁ('ﬁ;ﬁ{%ng
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
typicediis Wip HREEHINAEF 20 88700 47ESTS SO B Z00RINBZ R0 tim uisekinsulin

secritRsHiBrTRINESPMASHRYGHEDINCER3SeHRSRIAN ShiRpeRastiistatsgdnsulin
secretion of RIN-5F HA-MGC4504 cells. These results show that

EXPIRRSIEAADANSH e JBRMITs SR Y RRA pHSeREifRPAtEg NI sesdRpdisnI

secrafioneinsansuiexpesseiordilEe 5e1dspiRstanoptAMeCihs0nleadsitity and
o insuli sitivity and 5 increased insulin-stimulated .
e e e R B L 35 s ncrosse
glucgheceitengaiad mnedlimsaliretieorstion imsahiniosdinelmeell line. Example 4:
Recombinant expression of soluble recombinant MGC4504 fusion protein
Exaﬁggglh.strain BL21 DES 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 600 of 0.6 and grown for 4 hrs. Cells
RecqiBpNREERAER AR RH B TecomhiRA MR atS SIS ARG ERg to the
GST-micro spin column standard protocol from Amersham and
E. celkptessiBndf iESThantk GSTnagdhDdarotens et iethiyGERXSP 1 empty
PAGE t lotting using anti-GST antibody IS jgure
oo e P et AR e AR R P B %8 o0 o
of 0.6 8Md\GVN504 Hluteilciimivatiny sethandqomiiethhy SohiblaftG T 4504
chroﬂ‘ig{‘c;:%%@%%*ﬂ% abiahedn ARk Sl &?Bﬁ%%%‘%éé(ﬁ}%mftﬁe@'ﬁﬂl‘ﬁ
5: HTS-amenable asSay for determination of compounds modulatin

AMQURRTISRN PEERHISES S ABERAIS At proteins monitored by SDS-
PAGE and western blotling using anti-GST antibody (Amersham). Figure & shows

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
expression

Materials and meathods:

The 5'-UTR of human MGC4504 comprising nucleotides ~4311 to +1 (relative to the
franscriptional start: (nts 84361 — 88681 in genomic sequence AC020881) was PCR
amplified and cloned via Xho! and Bglll info pGL3neo basic resulting in pGL3neo
basic MGC4504 —4311/+1. Further fruncated constructs were generated by digesting
pGL3neo basic MGC4504 —4311/+1 with BrBl, Xhol or Avrll, subsaquent klenow-
blunting and Bglll digestion. The resulting fragments were ligated to Kpnl-digested,
Klenow-blunted and subsequently Bglil-digested pGL3neo basic vector {o obtain
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The 5'-UTR of human MGC4504 comprising nucleotides -4311 to +1
(relative to the - transcriptional start: (nts 84361 - 88681 in genomic

seguence AC020661) was PCR amplified and cloned via Xhol and B%III
R ?)(’@fdgﬁ%o basic resulting in pGL3neo 25 basic MGC4504 = §p02020
Further truncated constructs were generated by digesting pGL3neo basic

MGC4504 -4311/+1 with BfrBI, Xhol or Avrll, subsequent klenow- blunting

and Bglll digestion. The resulting fragments were ligated to Kpnl-digested,

Kienow-blunted and subsequently Bglll-digested pGL3neo basic vector to
PCLEBRSPIVD PGHBHG94 F384CTIERADI6/00202B1612 Ela8mixs bakis identities of

all oMSRAR IO dahrhrdtf by LR MPRILIBS IR S s aliien af2l

constructs were confirmed b seﬂuencmg RIN-5F rat insuiinoma ce

mainfRipedim REVHISHD peitin itienins/Nafiltan RIREA ¢G2400-025)
e o) o Nl e PRI b ehyain salution

- enicllin/streptomycin solutio - an m
P R e S R s W Readh 10RO 0200 Hsreasim Bl were
malrDAtEN i(CIBIEW #C1 BIB5 D3I st Htomeneemiht a0 WiFASWHE ik (RAA,

in solutign (PAA #P11.010 mM.

A 1B e R S AN A A A e
(Gibear28R80988% h dth Rt lingfiwasrecstibtadtat ety twide SeskBr &I EYchlimidity
and WEFE Siansientbatransiestasiyvitad Bg éQﬁQ%M%‘BH&é%WQ&%&%%:gfﬁh 1ng

c rVﬁgluescript-sm (Stratagene) as carrier and different amounts o
p -

BbARICBRAR) FREBATR RelveRer Rkt Fasene s ieaErs and different
amolNECHLBLS AIER bAdiklénbiyl bt br Badichr oG ndiop 8sME neo basic

6 he) . in 96-well microtiter plat ing Costar #3610).
MG TR e B B o Oy SR cdgghge (Roche)
in Stweed! cainietteytlateo (Gognit e startiati)reHEISqaittesle transfected by

. i t . - timi 1
usin g L S B R R B urpciurers
protaeevibR IopakeNR S Usedok fdnsf bRsItsunbRt isttanata Skigriieg én 10ng
(HEEDSdraedaiRion, liss R peling tadns manviagHEs 1o pepiacbadiileray

48hrs, the cells were lysed, firefly and renijlla luciferase activities

plas RS HARE dos BRI R e i SHfaiRt A B DiBes Jog bhselfipxiPrep Kits
accddtiablucesaserdystamsrbpropasilringdhesiespantivelircivdties sz Wallaand
reni[?%%go[fg%cg%%%%ewég %rel%g]m% #rraré%r)aic'élcg%%gﬂ%'fﬂea?nea\r/a%%%?u\péergep rotocol
{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 plotied as fold induction over empty pGL3.1neo basic controls.
A stable HEK283 cell fine was generated with pGL3.1neo basic MGC4504-5-UTR —
4311/+1 and selected with 500 pg/mt geneticin (Giboo) and positive clones selected for
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 conceniration of 10mM in DMS0 and diluted to the respective
working concentrations (10 1M to 100 pM) in DMEM medium (# 41865-039, Invitrogen)
suppiemented with 2 % Ultroser (#12039-012, Biosepra), 1 % Penicillin-Streptomycin
solution (#15140-122, Invitrogen) and 2 mM L-Glutamine (#25030-024, Invitrogen). To
assay for compounds able to modulate the promotor/iranscriptional activity of the

MGC4504 promoter constructs, medium can be aspirated from the cells and e.g.100ui
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luciferase activities and plotted as fold induction over empty pGL3.Ineo
basic controls. A stable HEK293 cell line was generated with pGL3.Ineo

“%g%g%lglg% 4504-5'-UTR- 4311/+1 and selected with 500 g/ni;ll %enezzgﬂu

Ahd positive clones selected for 25 luciferase activities el @%{m
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 20mM in DMSO and diluted to the
respective working concentrations (10 pM to 100 pM) in DMEM medium

of the:medies sy AR HENE SRppivediitiad wampoundieare bSO DER Y.

AftePiogepsalsslitepanicllinrstijantomwan adisristion {HkrddihdRed as described
Invitrogen) and 2 mM L-Glutamjne (#25030-024, Invitrogen). To assay for
ab%%n%@&ﬂa‘@m b8 HRRRIRTEHRIB roRBRP-ARE B 6R @&éﬁvﬁvvéﬁﬁéa

actiuwi@eca@@d mnmm%aehsfjreit;tSJMQMTtya@Im/ hiﬁﬂl‘i‘}éxﬁrﬁ?cﬁbﬁﬁﬁﬂﬁd in
e.g.1 O0pl, WO 2006/094735 PCT/EP 2020 43 of the medium
XL R o A B T8 R eR ST n H oty s SHHAD of
the H@Mﬁ@ﬂﬁfﬂdﬂfﬁaﬂoﬁﬁﬁm‘wﬁéﬁ&&é& dﬁ‘&v&iﬁs&ﬂﬂirlmde@nﬁminﬂdrﬂ@@-we[i
o R e e R e il e 86
promefgiGeiMipsCearPBeaaryatifed S ameaiedriingabdree assay giving a

suffifIGMERFHIRSHBIe0GRIdBS) FilareAow B S ac ity 85 liehg expression
MGC458%,}5'-UTR positions -4311/+1 in different cell lines in a transient

patiefg RN G5 9¢dual-luciferase reporter gene assay. These results show

that MGC4504 promoter activity can be assayed in a HTS-amenable
Furttepoites; geoeniisissy gi‘dn@’@r wﬁmamfgnanmnem icatiospricet Wigdn
M Gfé%?ﬁ&'ggd%&%%%w _Qegdning expression 10 pattern of MGC4504.

. ermore, the' minimal promoter necessary for MGC4504 is comprised
within MGC4504 5'-UTR position -5461+1. Example 6: Hypothetical,
ExappB-Bmenable cellular assay testing a substance for its ability to 15
positively influence/stimulate MGC4504 protein activity To assay for

HypMRSAa0 P EiiR-AGHb-R0R Ph B8y REINAY S ACHYEINEIR PTRSSRIty to
invention could be performed utilizing a cell only weakly expressing

pos@%%ﬂggg@/gpﬂulam MGC4504 protein activity

To assay for MGC4504 protein aclivily, one of the methods according to present
invention could be performed utilizing a cell only weakly expressing (endogenously or
heterologousty) MGC4504 and having weak or moderate insulin sensitivity, contacting
the cell with a test substance and testing whether the insulin sensitivity is modulated
(i.e. increased or decreased). The employment of one or more negative control celis
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
MGC4504 according to SEQ 1D 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 iine (e.g. HEK283) is stably transfected with
the same expression vector comprising a reporier gene like renilla luciferase under the

control of the same promoter (e.g. pCONAS. 1 luciferase). Afier incubation of both cells
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heterologously) MGC4504 and having weak or moderate insulin
sensitivity, contacting the cell with a test substance and testing whether

“}S%Oi‘?]%g‘i‘ggensitivity is modulated 20 (i.e. increased or decre Sfedlbfwn%zozo
employment of one or more negativg 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 MG04504 protein activity. A cell line (e.g. HEK293) is

... stably transfected yith, an expression vector comprising 25 MGC4504
with g {SRHRY I fBNeeH P R R RS BN FRIETE08 B fpth
cells pCiaNARy o sttyraniart A:MB Q4584 prasureakenplorabien _ceDtiding £0

subsgﬁgg.aﬁgrm %%%y&sﬁéf:acﬁ%%@é adigsamacell line (6.9, HEKZ93) 1s,
Sta Yy transtected wit he same expreséflon vector comprising a reporter

procefidfedikenrastadacifsriz ebprigetoé ot isobsiersamEhnemtesitnges that
are BN M3rbducifpEannlsAfigLIRRHbRIABh RAl ARl WS éQBﬁéQ&ﬁ%?nﬁ%msm

PCT/EP2006/002020 44 with the test substance, the insulin-stimulate
and 4 ReJdBGIpRNR IS RIRIRRMEM S PHBR iReNinaRRBRHivl tof sheneritrol cells not

expré¥§iegaues 48 RfeFentdH e da RRANSH oktbederle PRI aNGR aEEMIC 4504
control cell, luciferase activity is also determined by standard procedures

achvg ‘presence and in absence of the test substance. Those substances that
5 are able to increase insulin-stimulated glucose uptakein the cell

Exanepieréssing MGC4504 and do not increase luciferase activity or the insulin
sensitivity of the control cells not expressing MGC4504 are substances

Gen%@g?%gé?&%a@er Lpﬁwgf&@%u%gltéﬁ% ”aé}%%‘ég}é?@(&%‘&é‘?eé 10

e expression of MGC4504 in a diet-induced model of type 2 diabetes
Materials and Methods Animals and sample preparation: Age-matched
Matefdaiarng (dREOB%abetic Fatty (ZDF) rats (Gmi, fa/fa) were purchased from

Genetic Models. At a time three rats were housed at 20C on a 12-h

AnirigBtagharkakarty glespaifa@shlibitum access to water and a high fat diet diet
(Research Diets, USA) for several weeks. All experimental procedures

Age-vr\{}%rt%lf?g§ geur%?g f&gl?églﬂ%é%t%g%g{?f r&%}:) rats (Gmi, faffa) were purchased
from Genetic Models. At a time three rats were housed at 20°C on a 12-h light-dark
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 1o 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
animals of the responder group and six animals of the non-responder group were
anesthelized with isofluorane and killed by cervical dislocation. Pancreas samples
were excised rapidly and fransferred to RNAlater, long-term storage was carried out at
-80°C.

Affymetrix Gene Chip® analysis and RNA isolation was performed as described in
example 1 with two exceptions: no proteinase K digestion was performed while RNA
preparation and hybridization was carried out using RAE 230_2 arrays representing
about 28000 rat genes. For hybridization, the isoiated RNAs were combined at a time

to two pools Tor each group (non-responder and responder). Data analysis was
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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
“@53%‘1( gate (blood glucose cc 12 mM), whereas the respg Srou, o0
glucose > 12 mM). Sevep;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, Iong -term storage was carried

o e T R T A R S o

instrpebteiaase K digestion was performed while RNA preparation and
hybridization was carried out using RAE 2302 arrays representing about

crief 3080 gBlRTAR AR AL e palated RABS TG amOedalah

time to two pools for e rouP non- respon er and responder)

levelgdigies has Woldestod /% gefemregession of

MG TS Beseber fbh(Bassitaingdie cﬁf@é}rgmgss@ {hss sofnpieinissidane
instructions, Criteria for determinin ﬁer tiall sed es were
AT DR BN SR RIS AR théin 116 BRHA G5, SERISE (001,
sumhrelf-ehningeabfggne expression of 5 MGC4504 between non-responder
and responder groups was analyzed using the Affymetrix qualifier
1389573  aton R S
it BB A e e (o g B L S o HE AL R Ehing
an:mh@mgrnéspoﬂwln@/eaiﬁmé@sofsi\jaﬁéé%/ggmewaﬁ@nmwmﬂﬂgém

dete%%ﬁmlﬂ\éﬁﬁ ?%Hg @ﬂtﬂ:@ Qﬁéﬁg@%‘?ﬁﬁ@’ﬁ@gﬂé@%ﬂﬁ @HQ@BS biopsies.

analysis of'RNA isolated from pancreas biopsies. This indicates that

Thisdadieismiitictaypenmanbetdkpe £ SEpeiys ARHPRS: W, HomGicikdd

assdMislecrangedragasiasnessiprelavels el 4f0449(@, 2006/094735
PCT/EP2006/002020 46 Literature Voss, M.D., Hille, A., Barth, S.,

Spurk, A., Hennrich, F., Holzer, D., Mueller-Lantzsch,
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N., Kremmer, E., Grasser, F.A. (2001) J. Viral 75, 11781-90 Literature for
standard laboratory methods 5 If not indicated otherwise, standard

horatory methods were or can be performed according to procedures
W’(ﬁg@%@g@‘r i the.following standard Jjterature: Sambrook et aﬁ%ﬂ%fﬁmmmﬂ
Molecular Cloning: 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.
Liter Kinrgston, David D._ Moore, J.G. Se_idman, John A. Smith, Ke_vin Struhl.
aéldf ent Protocols in Human Genetics; regularly uptdated; Wiley & Sons,
Inc; Editors: Nicholas C. Dracopoli, Honathan L. Haines, Bruce R. Kort,
VossCiynEhigHBieMbrtBartiC iFistperk, Seideranich G . Sdignean D digiisrR antzsch,
N, KRR EC R ErplacolsiProtgin, Briendupgylarly 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
Literaigigoler AlpBARIBagyaR MEERES J., Raff, M., Roberts, K., Watson,

J.D.; Garland Publishing, Inc. New York & London, 1994; Short Protocols
If notihileigsylafBiolRgy sehRMipn v ibredesitlodd. hansubel 4R Boskrfdmed

oger Brent (Editor), Robert E. Kingston, (Editor), Dayid D, Moore (Editor),
acool 5 SRR Ay Gor A SN oH SRR, S citon)
October 2002, John Wiley & Sons, Inc., New York" Transgenic Animal
Sambechinel ady 1A% BbévoneHEhogok. (@bt Biokeldaedabristoaderditon. Cold

S T AL R BT 0000 1 ook A atnd Rbractical
Approach, 2nd Ed., Joyner AL, ed. 2000. IRL Press at Oxford University
CurrpnEBsoRevieVBrOREHRLAIRGhESHae EABiss: Ad.abHes 7 ARGIAISY &

SondVaY. FifeRrseasteinaMub¥intessta s i nt BRBHBAG g R<i$98n Goiflid D.
éprin Harbor Press, New York; 5 WO_2006/094735 PCT/EP2006/002020
Moore, J.G. Seidman, John A. Smith, Kevin Struhl.

Current Protocols in Human Genetics; regularly upidated; 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.

Current Protocols in Profein Science; regularly updated; Wiley & Sons, Inc; Editors:
John E. Coligan, Ben M. Dunn, Hidde .. Ploegh, David W. Speicher, Paul T. Wingfield.

Molecular Biclogy of the Cell; third edition; Alberts, B., Bray, D., Lewis, J., Raff, M.,
Roberts, K., Watson, J.D.; Garland Publishing, inc. New York & London, 1294,

Short Protocois in Moiecular Biology, 5th edition, by Frederick M. Ansube! (Editor),
Roger Brent (Editor), Robert E. Kingston (Editor), David D. Moore (Editor), J.G.
Seidman (Editor), John A. Smith (Editor), Kevin Struhl (Editor), October 2002, John
Wiley & Sons, Inc., New York"

Transgenic Animal Technology: A Laboratory Handboook. C.A. Pinkert, editor;
Academic Press Inc., San Diego, California, 1994 (ISBN: 0125571858)



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
W%hza})n%g 73 .92 0.0053 -6.18 0.0008 -4.87 0.0005 Table2: ZDF ra ’ 00(/002020

Weeke 8id*2DF rats 7 weeks old Fold P-value Fold P-value gﬁgﬁé ’
change 2.98 1 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 fr g ment thereof, or a nucleic acid

Gen%’&?dﬁﬁj"f@r SaltrprtivalfRriceshve o ¥ﬁFrfé§-tﬁ1‘éiic?&%1erﬁF% at

Oxfofd/ DHiRBEES Fatbée INgeYerting or treating a disease associated with or
caused by a malfunction of the carbohydrate or lipid metabolism. 2. A

thod identi ubst S active |n preve treatin
vian G JElRa (26 RRe R By ety MR cauieet e papgaind-
Vinteostipiddin&abotigar, FO, G00Hrismd Siur@grkﬂachng%rm&iw@&’ @iigtein 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
u% s able to increase the activity or amount of MG?@%@& reRenhe
in the ce 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 mMRNA coding for MGC4504 protein, 30 derivative or fragment
Tapkbgreof 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

ZDFSRI: Y/ siebki slasenceZb s aitsSHRriaRe%id DeteiiRIRkyVigtheEREold

is-capable-gfmodulating-the -5 amountlof MGC4504 mRNA.
Folg)resent |\; sé{%“g?stem Bl method fgr‘fa&'ﬁfymg &iftigtances dciveive
chaﬂ@preventlon or treat‘nﬂmnﬁ@ disase associatedhétiyer caused by a

on-af-t abvdrata - ar libid.--rataholic compiasingal 10 4

S onuacthy Sotileic Eu.dg‘&%ng”fb}'“bﬁﬁéﬁs”&}}&‘é derivafifegPo

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
TabRYStem in absence of said substance;

ZDF rais 6 weelts old ZDF rats T weeks oid

Fold P-value Fold P-value

change © | change

-2.98 0.0047 -3.32 0.0078
Table 3:

Female ZDF rats with diet-induced diabetes, pancreas

Fold change P-value
-1.77 1.28E-06




d. Determining whether the substance is capable of modulating the
amount of MGC4504 protein, derivative or fragment present in said

W&Xﬁ&?ﬂgaﬁsA method for identifying substances active in pr%?ﬂﬂﬂ@of%?zozﬂ
the

treating a disease 20 associated wgh or caused by a malfunction o
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

Cla‘r%ene or a functional fragment thereof; b. Providing a cell transfected with

1.

control vector which comprises a reporter gene or a functional fragment
thereof not being operationally coupled to a functional MGC4504

PHRTE & RSB PR s a e

eSence bf ates nce:

nucielepoiteraging factaiy protriralissivebuef erithgubmbrioe {15 idehtfieatian of
5 subsBHiE %H!?s?éﬁﬂ%&MHQ%@%%W@%%%%@Q&@%@%ﬁﬁéﬂ%@s@ by a

maifugelonr e HhiersenYREtRRICIRIA Be

2.

activity according to a) without mcreasgnzg reporter gene activity of b).
iBRREARHA for diagnosing a disease or
a predisposition for a disease associated with or caused by a malfunction

B o O A o 0 SR D O AES B0 R disease

assotiHadfatiuce ciusatidgnastiatkitttiothef ithentificattonindta dipdsenetabolism
10 com | {g%@posmon for a disease associated with or caused by malfunctions of

15 3.

rbohydrate and/or lipid metabolism. 9. Method of diagnosing a
disease Gpatprtinspddiaem ik pitinssthss derirebstancer aadised by a
malfuncionofihecAMRINGr e adQiRichmeRBAl R CoR BRARG of the
analysing the amount of MGC4504 present in an isolated sample of an
individud{!GHEPEh RI®Rered MGC4504 amount present in said sample in
comparison to one or more reference samples is indicative of the

disposition ar disease. 10. Method of diagnosing a di .
or el GBS LE SRR R oP EAGR%  e eogPe

assothateanithydatesaddigrdipidifnetéiboliithe carbohydrate or lipid metabolism
comprising: ‘

20

4.

a. Contactling a cell, which has a decreased activity or amount of
MGCA4504, with a fest subsiance;

b. Determining whether the substance is able fo increase the activity or
amount of MGC4504 present in the cell.

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:

30

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,
derivative or fragment thereof present in said sysiem in presence of said

substance;



comprising analysing an isolated sample of an individual for mutations of
MGC4504 in comparison to a reference sequence of MGC4504, wherein

ng%} &gg&gge of a mutation is indicative of the disease or the
p

re |sp05|ﬁon. 11. Method of diagngsing a disease or a prePcﬁngEggﬂ%f?%ﬂrzg
a disease associated 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

activify iRIRERINBG I enRE RN \redisgderde a5 04nrien used

in the idQféiii@a”ﬁwfﬁ%giﬁéﬁﬁsréé%t)Fﬁ@%@*@%ﬁ% RHBPREDF said

associated with or caused by malfunctions of the carbohydrate and/or lipid
metaboligﬁpséaﬂ?&ising at least one means for the detection of MGC4504.

52 13l Mébtatoinzptindtbetnecslioatonciorstbapser e fcAIuRIBYVE fHioN
of a dise SW@FG@ } sed by malfunctions of the
’ carbohyc%ﬁ%&aﬁn or |plé\%}§t§é§ﬁl§ ﬁ%ﬁéﬁ?ﬂ%ﬁﬁ%ﬁ%& sample of an

individual is analysed for a mutation of MGC4504 in comparison to a

5. TEAGRRARBERAUSESEARG dRrieRsed amRLT %@sﬁim&u}{'%ﬁﬁ%ﬁg a

comparison to a reference sample, wherein the medication Is a

diseqsgranBnciied Yibreaseusan iR BraitvtiparaibeasthehyBiaisser inithe
metiigie cdhpdsm@f MGC4504 or a functional fragment or derivative

thereof or.a_composition of matter compyisin 4504 or a functjonal
T e o oS Rs b G e S e e
 the treatrfreginenptesenifonitof atdiseatatassediate darghhtocalisadivy aystem:

malfungti f .carboh ipi tabolism..15..Use of a
oo D MR e R R v St

a medicaffeRefbinRaidcystmtidmnpreconticr otid digesisncessociated with
or cauaeqaéraémm@mi‘éithsLH%%ﬁ@f@@&%@@@&@ﬁ(?&é%ﬂfo@t@%&@%m

16. Use of a cell heterologously expressing MGC4504 for the identification

15 of 20 subBfEREBS B GRIE HYHRIBARRSNE PreviertithsidReases
associgtedawirafiaguaesthey imakubstions ¢ thaspidehysbateadnd/ale amount

gzlsr(;ns(Z?ﬁgP%éﬂ]g?gﬁU%%% 86,1 JoRman rglénrr%rtlte;g?éggr%%j Wi system.

6. A method for identifying substances active in preventing or treafing a dissase
20 associated with or caused by a malfunction of the carbohydrate or lipid metabolism
comprising:

a. Providing a cell transfected with a nucieic acid vector comprising the
MGC4505 promoter or a funciional fragment thereof operationally coupled to
25 a reporter gene or a functional fragment thereof;
b. Providing a cell transfecied with a control vector which comprises a reporier
gene or a functional fragment thereof not being operationally coupled io a
functional MGC4504 promoter; |
c. Determining the reporter gene activity of the cell according to a) and 5) in the
30 presence of a {est substance;

d. Determining the reporier gane aclivity in the absence of said substance,



identification of substances active in the treatment or prevention of

diseases 25 associated with or caused by malfunctions of the

carbohydrate and/or lipid metabolism. 53 18. Use of a MGC4504

knockout cell for the identification of substances active in the treatment or

prevention of diseases associated with ior caused by malfunctions of the

carbohydrate and/or lipid metabolism. 19. Use of a non-human MGC4504

knockout animal for the identification of substances active in the
whergraanative sevetatios i disehsiarasscapabibwitinoreasisgddpprier gene

g ' f s e and/or lipid metabolism. 20, Primer with
a e & S e B S L oo
screen (HTS) based on a method according to one of the claims 2to6. 22.
U C ' ' : me ing.to,one of the claims 2
T e B R A S A IR o =
predizagsibon toee oiisassaabasciatadhaittdanolesad. A3 alselarwdiingftthe

. ' i t i 4 or5,.00.HTS
w0 A R bR o B

thereof is used in a biochemical or cellular assay. 24. Use, method or

FI ' ' ' isa cellular and the
B e L Rl B e oot
diagmestirokiigon $he dstpréiisalicTabe4iigsastsor meteispobiendocardifsgpase

[ ; ' i r herein the cell ,

=S B S P SRRl e i Fretabotom

wherein the cell is a rodent cell and preferably a marine cell. 54 27. Use,

i 0. 25, i ¥ L
o POl AN A M A AN
with an civestbbyatenpibieciion afibaamtehydoatepraibieipid nustduiiam
compRRHE'3haNRIRY N BB R ARV BRS RRE AL Rlan isolated sample of an

individual, wherein a lowered MGC4504 amount present in said sampie in comparison

to one or more reference sampies 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
comprising analysing 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
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 sampie, wherein the presence of an

impaired or a lowered activity is indicative of the disease or the predisposition.

12. Kit when used in 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.
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29. Use according to claim 16 or 17, wherein the heterologously
expressed MGC4504 is a transgene. 30. Use according to claim 1,14 or
15, method according to claim 2 to 6, or HTS according to claim 21,
wherein MGC4504 is mammalian and preferably human MGC4504. 31.
Use according to claim 7 or 15 or meth@d according to one of the claims 9
to 11, 13, wherein the individual is a human individual. 32. Use according
to claim 1 or 14, method according to claim 3, 5, 9 or 10, kit according to

13. cImm%@ﬁmmibmwmmaipm&ﬁmm@mmn of a disease
assobBNaUYROSRAEER ‘?ﬁ%%ﬁc?%' E‘?é?'gaﬁb%cﬁs}a?a W&’%ro él@tﬁetabohsm

throughput screen according to claim 3 or met accor INng to
whergineasi istated Ganrieiefamipdies urlderanaly st d fier of thetatitiowihbiGC4504 in

compRBINESS RiEmeiss n%%PBF r@é&é&%é%m&ﬁt%’rja%tk@@ of MGC4504 in

sequence capable of hybrl izing with a sequence according to a

compayiRRficisstoatpienseattpler whgreinthenopdicatiotdsiedeivied jireteintation or
a de&“e@@@d’%ﬁ‘ﬂ‘?n‘é"gpM@ﬁ?%ﬁ@@&@ﬁﬁs%Fggé’ﬁr\ﬁew@@éﬂqgeneuc code

sequence according to aj or b) due to the degeneracy of
and is coding for a protein or polypeptide with MGC4504 function; d. a

4. gBeet AIG0AShs SeARARERAREER A oM AN ALY [

polypeptide with MGC4504 functio erein the protein or polypepti
Cﬂmﬁ%%f@ii&@m@@é&ﬁfﬁﬁé MiFRA5RE o 2dHBRiPRebfMa@RegLRNdeivative

thercf3OrE A RESHIE-AGr 2 rﬁe@tﬁ%ﬂ‘r@%idﬁ{é’ G%%ﬁ ﬂ%%r@v‘%n ion of a
sequences according to a), b), c) or d) by means of an exchange of one
disegsegsopiatash mthé mnadonietiaxchihgsashrehsirate sodlyr lipid

meta8éfde the degeneracy of the genetic code, and which is coding for a
protein or polypeptide with MGC4504 function.

15, Use of a substance modulating the activity of MGC4504 for the manufacture of
a med ucament for the treatment or prevention of a disease associated with or caused
by a malfunctlon of the carbohydrate and/or lipid metabolism,

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.

17, Use of a non-human animal heterologousiy expressing MGC4504 for the
identification of substances active in the freatment or prevention of diseases

associated with or caused by malfunctions of the carbohydrate and/or fipid metabolism.



34. Use according to claim 1, 14 or 15, method according to claim 3, 5, 9
or 10, kit according to claim 12 or high throughput screen according to
claim 21, wherein MGC4504 or the derivative or fragment thereof is a
protein or polypeptide. 35. Use, method, kit or high throughput screen
according to claim 34, use according 3 claim 2 or method according to
one of the claims 2 or 4, wherein the polypeptide or protein is encoded by
one of the following sequences: a. the sequence according to SEQ ID

18, Ndlsopia; M kioeckapasr!l don fhedasngficationeos sybetances active in

the traSRABHIGQral ek GoNYHaRE alduu agderate WiRighSIIBgE Y Alfunctions of
which is coding for a protein or polypeptide with MGC4504 function; c. a

the cagaivratacand@ g snssgbelie® 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

19, to dyenylior EpRIBIARIVEBAREH Migsdypb prdealiter e disuifinaisioal
substBndSEYERRSSIaIY ad ipmrang eFébém%m%%%%tﬁa%%ﬁ% or caused

or d) by means of an exchan?e of one or more nucleotides, wherein the
by maffienssinems okdharehehsirainanadime jiridanstakolisgeneracy of the

genetic code, and which is coding for a protein or polypeptide with
MGC4504 function. 56 36. Use, method, kit high throughput screen
20.  Revramyo @IQW'Q@%@?W@?@W@?@@&@W&%@Iﬁaéﬁﬂda-comprises
or consists of the sequence according to SEQ ID No.2. 37. Use, method
or high throughput screen according to one of the previous claims,
21, \wHehethraigapelissrealbit )y harsdh oropsarpihethpesesdinaiirisnppel the claims
2 to 60r Il or insulin resistance and preferably insulin resistance. 38. Use,
method or high throughput screen according to one of the previous claims,
wherein the modulation is an activation. 39. Method according to claim 6,

22 WheseiBdbRIISEIHRILINNE, i8S RBR6IURording to one of the claims 2, 4 or 5
or HTS according to claim 21, wherein MGC4504, the derivative or fragment thereof is

used as an isolated molecule.

23. Use according to claim 1, method according 1o one of the claims 2, 4 or 5, or
HTS according to claim 21, wherein MGC4504, the derivative or fragment thereof is

used in a biochemical or celiular assay.

24. Use, method or HTS according to claim 23, wherein the assay is a cellular assay
and the cells are transiently or stabiy and preferably stably fransfected to
heterologously express MGC4504.

25. Use, method or HTS according to claim 24 or use according to one of the claims

16 or 18, wherein the cell is a mammalian cell.

26. Use, method or HTS according to claim 25, wherein the cell is a rodent cell and
preferably a murine cell.



renilla or firefly luciferase, green or blue fluorescent protein,
beta-galactosidase, or ch loramphen icol-acetyl-tra nsferase. 40. Method
according to one of the claims 3, 6, 16 or 18, wherein the cell is a primary
cell or belongs to a cell line. 41. Method according to claim 40, wherein
the cell is a HEK293, RIN-5F, CHO or*NIH3T3cell. 42. Use according to
one of the claims 16 or 27, wherein the cell is isolated from a non-human
transgenic animal, 43. Use apcordig%}o claim18, wherein the cell is

27, S5ardnstbRt LhEH-RARsRinGcIe BiEnmalvaaraiiethe ¢alkibriltyian cell

claim 6, wherein the transfection is a transient or stable transfection and
preferably a stable transfection. 45. Method according to one of the claims

28.  SEracCRiBRIR SalmntiVRIS nuB ey the anieed is R AedrbERor an
invertaBres! BidiesAp 04 deitatd/fibes peseiding i@ aneRiieclaliRgd ahd even

31, wherein the MGC4504 steady state level has been increased
more prkIERY RN AR RtAdE according to claim 9 comprising the use of a
means to specifically analyze the MGC4504 mRNA level and preferably
the use of a specific MGC4504 _nucleic acid probe or a primer set capable
29. - Q%‘ﬁé&ﬁeﬁmﬁ%ﬁ@ﬁm@tﬁoﬂwﬂw SreRiggRleapHR P IRESed
MGCH4Ethad acepndingnts claim 9 comprising the use of a means to specifically
analyze the MGC4504 protein level and preferably the use of a specific

MGC4504 antibody. 49. Use according to one of the claims 7 or 8,

30. rpethedanending Mamainmg of K:cﬁ, aﬁblé@ﬁdtm@&@iai 4 uEing 2 HeARy 19TS
etect MGC4504 mRNA and preferably a mRNA probe or a Primer set
SBarh NiARdoor

accorgma {6 &Iy MAEASH 1) FIBNRTBEIAYR BRERHRIG AP HaLERan

MGCH#mmglaims 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.

31.  Use according to claim 7 or 15 or method according to one of the claims 9 fo 11,

13, wherein the individual is a human individual.

32, Use according to claim 1 or 14, method according to claim 3, 5, 8 or 10, kit
according to claim 12, or HTS according to claim 21, wherein MGC4504 or the

derivative or fragment thereof is a nucieic acid.

33. Use, method or high throughput screen according to claim 32 or method
according to claim 4, wherein the nucieic acid comprises or consists of one of the
following sequences:;

a. the seguence according to SEQ ID No. 1 or 14;

b. a sequence capable of hybridizing with a sequence according {o a) at
conditions of low, moderate or high stringency and is coding for a protein
or polypeptide with MGC4504 function;

¢. 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. afragment of one of the sequences according to a), b) or ¢), coding for a

polypeptide with MGC4504 function, wherein the protein or polypeptide



51. 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. 52. Use according to one of the
claims 7 or 8, method according to cldin 10 or kit according to claim 12

using a means to detect mutations in the MGC4504 protein and

preferably a specific antibody. 53. Use according to claim 7 or kit of parts
accordinga® dIarlyeanfidrreaveRremRMBsine aCcansissiigelithe sequence

analyze MeG4pHmBEEG ab ggnomic DNA and preferably comprises or
is a specific MGC4504 nucleic acid probe or a primer set capable of 58

amplifyirfy HEHENSELAGENBRIEBT QDR AIhE RegHRIRER@esTTEAg s @)ob), c) or
a knock @Vbi%é‘éz@BF%'@éﬁ&ﬁ@ﬁ@%%@@ﬁé)gmﬁ&@'m&;ﬂe%ﬁﬁ\%%wherein the
no

wherein the knock out is a functional or a genomic knock out.

2006/09 A 78IS PSR ERSRRISIS T o5& SOBlyNIoE to thaNegenam@sy of the

Sanofi-Ayepéisidecin GBI %%ﬁ?&fa%@%@%ﬂo@%@%ﬁd@%ﬂth
2005/008 . <140> 05005383.4 <141> 2005-03-11 <160> 14 <170>
PatentinNfEC4904BN$HAN<011> 1528 <212> DNA <213> Homo sapiens
<400> 1 ggcaggaggc aggccaggtg tgtgcgtceg tcggtctttc cgtgeccac
cc%gagacca,GO _ _ o .
34. Use dccording to claim 1, 14 or 15, method according to claim 3, 5, 9 or 10 , kit
according to claim 12 or high throughput screen according to claim 21, wherein

MGC4504 or the derivative or fragment thereof is a protein or polypeptide.

35, Use, method, kit or high throughput screen according to claim 34, use according
to claim 2 or method according to one of the claims 2 or 4, wherein the polypepfide or
protein is encoded by one of the following sequences: |

a. the sequence according to SEQ 1D No.1 or 14;

b. a sequence capable of hybridising with the sequence according to
a) at conditions of low, moderate or high stringency and which is
coding for a protein or polypeptide with MGC4504 function:

C. a seguence derived from a sequence according 1o a) or b) due to the
degeneracy of the genetic code and is coding for a protein or
polypeptide with MGC4504 function;

d. afragment of one of the sequences acbording tb a) b) or ¢), coding
for a protein or polypeptide with MGC4504 function:

e. a sequence derived from one of the sequencés according to a), b), ¢}
or d) by means of an exchange of one or more nucleotides, wherein
the nucleotide exchange is not or not soiely due to the degeneracy of
the genetic code, and which is coding for a protein or polypeptide with
MGC4504 function.



gccccggagg ccgecggggc ctatcectgt gccaggceacc atgaagcagg agtectgcagce
120 cccgaacacc ccgeccacct cgecagteccce tacgecgtcce getcagttce
cccgaaacga 180 cggcgaccct caagcgctgt ggattttcgg gtacggctce ctggtgtgga
ggcccgactt 240 cgcctacagce gacagcc%tg tgggcttcgt gcgeggcetac agccgecgtt
tctggcaggg 300 agacaccttc catcggggea gcgacaagat gecctggecgt
gtggtgacgc tccttgaaga 360 tcatgagggc tgcacttggg gcgtggcata ccaagtgcaa
gggagcagg taagcaaggc 420 cctgaagtac ctgaatgtgc gagaggcagt
36. ggttgggaac?f?ﬁ;gg’ﬁc‘é%%@@é&w335%5%@6@%5%@5@%@%@&%%@@ ,
wherégne guei0gC Al B RIABeRSHPIE A6PBBAETE Y HAE BB GBI SIding to

t aggcc attgccacgc agatcctgge 600 ctgccggggc ttctccggec acaaccttga
SEQ&@@%@;?@ cgtctggcag acttcatgca 660 gctctgtggg cctcaggcge aggacgagca

Cctggca9CC atcgtggaca-ctgtgggcac 720 catgttgccc tgcttctgec

ccaccgagca ggctetggceqg ctggtgtgag gggctgagec 780 catccgggga _ _
37, gAY LSER 855y Lnc-iyaRa BN previous claims,
wheraitigiegace gchigsaecsioSgruenss @mggﬁsaa@kﬁ@%gﬁ;ﬁ@fw&ég%%f?u or insulin
._cagtccctgc ctgtctgcca gectggacgt ctectgettg acactgactt actacttgaa
resm?&%ﬁ%ﬂ&&@?ﬁ%é@ﬁ@%@%&ﬁ%@ﬁgtgg agggcctgec ctggacacag 1020
ggcccctgct gagcagtggc cccatcctgg aacttgacca gattcccccc agtgetgetg 1080
ctaaccccac accacce cctccacctc cccagggagt ctccaagagc ctcgatcctc _
38. 1056, (REI0Ron HAC HYCUA R SR 5h SEEIRDS B 5B A Previous dlaims,

wheralgthagnadli2fion ¢stggaigneafontagtagg gcatgaggag aaggagcecct
gtaaggactg aggccccgge 1260 cagceccttct cctccaccag ttccccagag

cagagctgga gctgatgcct ggacacagct 1320 gctgagcctg gectgggcect
39. ciisthodcidoottiitil ritelstale tgihtatsiig th@&‘é;ioéﬁ?éﬁt@éh&@tﬁ‘@&? encoding
.. ggccactect gectgtetgttggtetatte, ctgggaagcet1440 catcactaca ggccctggcea
ol RSN (e A A I LEIERr 9800 A iR Ao Base. O
chioranmpdmaicolag28tyItszedll> 222 <212> PRT <213> Homo sapiens
<400> 2

40. Method according to one of the claims 3, 8, 16 or 18, wherein the cell is 3
primary cell or belongs to a cell line.

41.  Method according to claim 40, wherein the cell is a HEK283, RIN-5F, CHO or
NIH3T 3cell.

42. Use according 1o one of the claims 16 or 27, wherein the ceall is isolated from a

non-human transgenic animal.

43. Use according to claim18, wherein the cell is isolated from a non-human knock-
out animal.

44. Method according to claim 6, wherein the transfection is a transient or stable

transfection and preferabiy a stable fransfection.

45. Method according fo one of the claims 11 or 31, wherein said individual has been
administered an effective amount of MGC4504.



Met Lys GIn G1u Ser Ala Ala Pro Asn Thr Pro Pro Thr Ser GIn Ser 15 10
15 Pro Thr Pro Ser Ala GIn Phe Pro Arg Asn Asp Gly Asp Pro GIn Ala 20
2530 Leu Trp lle Phe Gly Tyr Gly Ser Leu Val Trp Arg Pro Asp Phe Ala
35 40 45 Tyr Ser Asp Ser Arg Val Gly_ Phe Val Arg Gly Tyr Ser Arg Arg
Phe 505560 Trp GIn Gly Asp Thr Phe His Arg Gly Ser Asp Lys Met Pro
Gly Arg WO 2006/094735 PCT/EP2006/002020 2/5 65 70 75 80 Val Val

T Leu Gilt Asp His Gly Gly Cys Thr. Trp Gly Val Ala 85 90 95 Tyr
6. RGOSR0 AT G iR et 15 WhereinAam Mo og+ steacy

state 184l Valssedhlindleaéad endehefndlyr Asp Thr Lys Glu Val Thr Phe
115120 125 Tyr Pro On Asp Ala Pro Asp GIn Pro Leu Lys Ala Leu Ala

Tyr Val 130 135 140 Ala Thr Pro GIn Asn Pro Gly Tyr Leu Gly Pro Ala Pro
. Qb S laaniyns e s e

Ser Gly His Asn |Le u Tyr Leu Leu Arg Leu Ala As e
analyz e AR Gi DA (YR 760 RESARTMAGIHSe 6 BT RS04
nuclefdaatiel YebBspraapvass iyt kaieiicl 85 HELRRE Il unfIifis MO ES84 cDNA or

Pro T%Glu In Ala Leu Ala Leu Val 210 215 220
a fragment thereof.

48. Method according to claim @ comprising the use of a means to specifically
analyze the MGC4504 protein level and preferably the use of a specific MGC4504
antibody. '

49, 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
mRNA probe or a Primer set able to amplify MGC4504 mRNA or cDNA.

50. 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.

51. Use according to one of the claims 7 or 8, method according to claim 10 or kit
according fo claim 12 using a means fo detect mutations in the MGC4504 nucleic acid
and preferably a nucleic acid probe or a primer set able to ampiify MGC4504 nucleic

acid.

52. Use according to one of the claims 7 or 8, method according to claim 10 or kit
according to claim 12 using a means fo detect mutations in the MGC4504 protein and
preferably a specific antibody.

53. Use according to claim 7 or kit of parts according to claim 9 wherein the means
is @ means to specifically analyze MGC4504 mRNA or genomic DNA and preferably
comprises or is a specific MGC4504 nucleic acid probe or a primer sat capable of



<210> 3 <211> 4324 <212> DNA <213> Homo sapiens <400> 3
tgcacatcat gtgcgactct gcaaggtgga ggtgatgcct gggcccatcg ctgctcataa 60
actggcacct ctgtgggtat gacatcggcg gccccttcct gtggggcegtt agaaggaaag 120
acgggaaggg tttgccgttg aagttacaga gag aaccag ctaagtgagt ggtttgctgc 180
ctgggagtgt cctgctggga ggaaaagaga c gatgttgt tggcaagaat aagcaaggaa
240 tgggaacagg aaagacatgt tcccagggag acattgcaga tccecctgggce cagcttetgt
300 t attttgaggg tcagggitga acttgtgtta cacaggacat gggatatagc
amp@éﬁgﬁ%ﬁ:‘gﬁ%&% %qo&toé %gff &t%é’f%&?a%% 85 ggatcttcca 420
catgcctggc ttgtgttggt tctcttgggc cttcaaccat gaaccatact ctggggaagt 480
gctca a gtgagaggca ggacgcaaac gattcccagc aaggagactc tggagctggc
5. e L bt DAL AU IR CRECL R & BER AR 19.
wherébOthagtiteki @ ohig elRisditaahaioa fiteedts iansnasiagt gaagaaatgt 660
gtaattagaa tggatgatgt aaaggcgttt agcaaattgc ctggcacatg ttatacacat 720
aataaatgag tgtttctgtt gtaagcacga gttggaaggg acagataagt aaactgcagt 780
ggcgtaaagt gttgtgggag tgtagaggag ggagtgtctg actctgccag gagcaagatc 840
aggttattga ggacattgcc aaaagagtta tgaaacactg ggactttggt cagggtggga 900
ggaggtctga gaacgggcat catgaaaatg ttccctaaat gtttcaggta tgctatccat 960
ccctecccct ccagaaaacc actaatgact ctttaaaagt aacttttttt ttttttttta 1020
gacaggatct tgttctgttg cccaggttag agagcagtgg cacaatcatg gctcactaca 1080
gcctcgacct cctgggctca agcaaccctc ctgectcggt ctecctgagta getgggacta 1140
caggtgcatg ttgctaagcc cggctaattt ttaaaaattt ttttgtagag atgaggtttc 1200
attatgtttc ccaggctggt ctcaaactcc tgagctcaag tgatcctect gettggectc 1260
ccaaagtgct gagattacag gtgtgaacca ccacgcccag caaaaattaa cttattatta 1320
tttaaaaatt acttttcata aaacttggaa aatagaggaa agaattgctc acaatcccaa 1380
cacactagta tttgctgcct ccctatcttt attgttactg tttttaagtt ttaatcatag 1440
ttcatgtgaa aatttatatt ttgcattttt gccttaatat gcaatcatac acatgtttac 1500



tacgtttttt ttgtttgttt tgtttgtttg tttcccgaga caaactcgtg ctctgttgcc 1560
caggctggac tgcagtggtg ggatcttggc tcactgcaac ctctgcectcc tgggttgaag 1620
wiaatietesi gectcagcct cccgagtaac tgggatttca ggcacctgec accatgoepgndbdaozs

gctaattttt tttgtatttt tagaagagac ggggttfcac catgttgccc aggctggtct 1740
cgaactcctg agctcaggca gtctgeccac cttggcectcce catagtgcta agactactgg 1800
cgtgagccac tgcacccggc ccastdEta tatigiiieE aatgtctgca caaatttaat 1860

<110> WR2A06/994735-PCTIRRZ0AIR02020 3/5 ggactatate atatttatgt
aactaattat ctattgctgg gtatttaggt tgttttcttt 1920 gtgtttgtgt gtgtgtgtat

<120> Use AEMiHeRitcatg tgaatggtaa attgacataa 1980 tttccttaaa catttagcta

<130> atit@ygat@ttaagtagt ttttcttctt ttgtttttgc 2040 tataatatgt aaaggtcggg

<140> 69L99LagCy cacgcectgta atctcageac tttgggagge 2100 caaggtggge

<141> gQegcagann atcaggagtt tgagatcagc ctggccaata tggcgaaacc 2160

<1605 t_ﬁgtgtctac taaaaataca aaaattatcc aggcgtggtg gcaggtgcct gtagtcccag 2220
ctactcggga ggctcaggca ggagaatcgc ttgaacctgg gaggcggagg ttgcagtgag

<170> paBotdegHgattgt-gecactgecac tccagectgg gcaacagaga gagactccac

<210> §lCaaaaaaa 2340 aaaaaaaaaa aaaaaaaaaa aaaaaaaagt aacaatgcat

<211> aatctt caggcatatg 2400 gcttttcccg tattttgaat aatttcctga aggagtattg
:5%; aggg%gagggatatt 2460 ttgtgattct tgacttgtat caccaagctg ctttctcaaa

<400>
gccccgga

cascs=aORRIAdIOR, o5

cagcaraaggagy

cgcctaqab agaaggt

agacacg
tcatg

ggttgtttg tgccaattca 2520 gatacttcag caatatgtgg ataccagttt cccacttccc

ggcacggg a6RAGG686

&%QEQQ@@%SQ&&Q%@ %B‘g‘&%%%é‘ 6
6 ganagoeReAgastaga

i n oy

i

AzRadh

aagiaal

Ao

.

c%zg%g ﬁﬁ‘i@%

ngcga aacacﬁug%mmagaaaa Qt&%ﬂ@ 66@@% g@o
Craccamatatdiiigty YtegaaR ot §U§% t ttt
getctgagatatigace gagaagcgsatgitgcacegttgooort tg3@@§)c

Ei‘égE%ﬁé@ﬁ%@aﬁmﬁﬁﬁ%ﬁ@%@ﬁi@%@iﬁ%ﬂﬁﬁ%@gi@éé

geagicoctigoigegtatitgguigaacppcgggeygoaic

acttgdgooc

cagtcecctge
actttattia
gggcectget
ctaaccccac
tgctecactca
gctggatgag
cagcccttct
gctgagectyg
tctatctact
catcactaca
ctctttaaaa

<210>
<211>
<212>
<213> Homo

<400> 2
met Lys
1

2
222
PRT

pro Thr
Leu Trp
TYr Ser

50

Trp GIn

ctgtctgcca
ttgcaccatg
gagcagtgge
accacccagy
gcecagecat
ggatagtagg
coiccaccag
geetgggect
tgtctgtoty
ggccctggea
aaazaaaaaa

sapiens

Gin Glu Seg Ala Ala
Pro Ser Ala GIn Phe
Ile Phe Gly Tyr Gly
35
Asp Ser Arg val G1g
5

Gly Asp Thr Phe His

gcctgeaget
ttggtgtggt
cecatcctygg
cctccaccte
ccatagecct
gcatgaggag
ttceecagag
cttacccact
ggccactect
accttcecag
aaaaaaaa

Pro
Pro
Ser

40

rhe

Arg

ctecigetty
§ggcaggtgg
aacttgacca
cccagggagt
gggaattcca
aaggagccct
cagagctgga
tggttgtttt

gcctgtgtot

tctgtcccat

Asn Thr Pro

10

Arg Asn Asp
23

teu val Trp

val Arg Gly Tyr
60

Gly Ser Asp

acactgactt
agggceetgec
gattcccecoc
ctccaagagc
cctgecaagg
gtaaggacty
gctgatgect
cttgteocctc
tggtctattc
actgttaccc

Pro Thr

Gly Asp

ser

Pro

actacttgaa
ctggacacag
agtgorgety
ctcgatectc
atcccagcag
aggeoocgge
ggacacagct
tgtctgtctyg

ctgggaagct.

ataaaactat

GIn
15

ser

GIn Ala

30

Arg Pro

45

ser

Lys Met

ASp

Arg

Pro

Phe Ala

Arg pPhe

Gly Arg

g@éatctc

Hea

t 900
960
1020
1080
1140
1260
1260
1320
1380
1440
1500
1528



gtggactcgg ctgggaggcc agaagccgag ggagaagacc agtagcetggce catagtcttg
3240 tgggggcctc actgggccct ccttgeccgc tgctcccgga accttgtgec tatggattaa
wr s leattgetge aaaatctcac gtccaggaag aattaaaccc atcgectiggrypasas/on2020
gggcaagact 3360 agcctggctt ttgcaeeitt atagcctttc tccgcaggtg cagccaccac
ctccaaagtg 3420 actgccggtc ggtccaagceg ctctaacagg ctettcceceg agectacctg
ggctcgaggg 348@pgtcccacacc tggtccgggg cgtageccat gtgaggectg

aagctccgg gegectggee 3540 _tacctaactc agecccgeag tetctgcaga
Vagc@g'&cltgefg:g“ ggéc?gcg:%g't R BiagitdiE R6605c thf@a@é’a@c@ég cggcgtgagg

cacttgagcg gaatgcggac ggtgcctccg 3660 acagctttcc cgcagtgcat
maa\fgttgéﬂﬁa%&g ‘tcggé‘gga%aé@éd’éﬁt fltdibde 32 tathdgegcte

cttctggacg tgccctggac tcgacttggg actgagtctg tgccgectag 3780 gctggcaggg
A"Qcﬂég’&&g%ldé’é‘c@ c pocadbdgtih QFQEté*éiéa%Eb(\féﬂgjﬁédf 840

cgctcgecegt acctccaagg ggcccaggtc atgagggggce ggetggggag acgeccgcecce
iggg@b‘ ééﬂgéﬂégEﬁoctmgé%&g@?gbﬁtgb&q%@é&gé&g detydedcaa

tccgaggegce 3960 ccttgctgca tgeccggegcet ggagaaacct ccectgecgt tgcatcacte
ThetdEeag it &mqg%édacagagtgwggagd’t ateadteagbigghcddactg

1

ggcccgeggce geggttaagt 4080 gagaagcaga atccgaagtt gattggccaa
Alaafyygatit Hredeaceds sacaccy6hydPuo gragdigeds

tggtctcccg gcaagaaggt ttaaaggg l?:ctccatggg 4200 g
Tyctggagetaciogageggtdye eay et gtdtgegicagsc g;cmdz:ﬂ(h ccgtgeccac

gccggé‘é&cc agccccggag gc%(é%itggg cctatccctg tg aggcac 4320 catg
G143&b <2040¥ 4 €21 W24 120> RINAs2 132 Adlificipl Seguerce <220>

65
val

Tyr
Val
Tyr
Ala

145

Ile gtgggcy
gctcag
Glu

Ala

<293 Description of Aréifiial sequence: priméP5<400> 4 acttcgecte

teu
2

<210>
<23i1>
<212>
<213> Homo

<400> 3

tgracatcat
actggcacct
acgggaaggg
ctgggagtgt
tgggaacagg
ggagattcct
cctggecttt
catgcectggc
gcrcaggtga
ccagoigoct
agctttcctg
gtaattagaa
aataaatgad
ggcgtaaagt
aggttattga
ggaggtctga
ccotcecect
gacaggatct
goctcgacct
caggtgeatg
attatgtttc
ccaaagrget
tttaaaaatt
cacactagta
ttcatgtgaa
racgtrtttt
caggctggac
taattctcct
gctaattttt
cgaactccty
cgtgagecac

3
4324
DNA

sapiens

gtgcgactct
ctgtgggtat
titgecgttyg
cctgetggga
aaagacatgt
attttgaggg
tccaagcaat
ttgtgttggt
gtgagaggea
tcagatecag
catgcttarc
tggatgatgt
tgtitctgtt
gttgtgggag
ggacattgcec
gaacgggcat
ccagaaaacce
tgetetgty
cctygggetea
Ttgctaagec
ccaggetggt
gagattacag
actttiicata
tttgetgeet
aatttatatt
ttgtttgttt
tgcagtyggtg
gecteagect
tttgtatttt
agctcaggea
tgcacccgge

gcaaggtgga
gacatcggeg
aagtitacaga
ggaaaagaga
tcccaggyag
tcaaggtiga
agccteactt
“tctettgggce
ggacgcaaac
geteecactac
tgtgaaatga
aaaggcgrrt
grtaagcacga
tgtagaggag
aaaagagtta
catgaaaatyg
actaatgact
cccaggttag
agcaaccctc
cggctaatty
ctcaaactcce
gtgtgaacca
aaacttggaz
ccctatcetit
ttgecattitt
tgttigtttg
ggatcttggc
cccgagtaac
tagaagagac
gtctgcccac
ccaacataca

ggtgatgcct
geeecttect
gaggaaccag
cagatgttgt
acattgcaga
acttgtgtta
attctaccta
cttcaaccat
gattcccage
tttctgecac
tatttaccte
agcaaattgc
gttggaaggg
ggagrgrety
tgaaacactg
tteccctaaat
ctttaanagt
agagcagtgg
ctgcetcggt
ttaaaaatte
tgagcteaag
ccacgececag
aatagaggaa
attgttactyg
gccttaatat
trrcccgaga
tcactgcaac
tgggatttca
ggggtttcac
ctiggectec
tattgtttct

gggcccateg
gtggggcgtit
Ctaagtgagt
tggcaagaat
tecectggga
cacaggacat
tatttgtgga
gaaccatact
aaggaggctc
gtcaccaaca
acaaagtagt
ctggcacatg
acagataagt
actctgecag
ggactttggt
gtttcaggta
aacttttttt
cacaatcatg
ctcctgagta
ttttgtagag
tgatcctcect
caaaaattas
agaattgcic
tttttaagtt
gcaatcatac
caaactcgtg
ctctgectec
ggcacctgee
catgttgece
catagtgcta
aatgtctgea

proticietgatCiops2drc< 3R> 6hu<@1d 723 Leu Ala Leu val
10 215 220

ctgctcataa
dgaaggaaay
ggtttgcrge
aagcaaggaa
cagetretgt
gggatatagc
ggatcttcca
ctggggaagt
tggagetgge
gggtttacct
gaagaaatgt
ttatacacat
aaactgcagt
gagcaagatc
cagggtggga
tgctatccat
ttttrtttta
gctcactaca
gctgggacta
atgaggtttc
gcttggectc
cttattatta
acaatcccaa
ttaatcatag
acatgtttac
ctctgttgec
tgggttgaag
accatgcccya
aggctggtet
agactactgg
caaatttaat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



<212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:primer <400> 5 ggccctgcta atcccacact acc 23 WO

WY RORA 25 PCT/EP2006/002020 4/5 <210> 6 <211> 2296%%%505“@2020
<213> Artificial Sequence <220> <@23> Description of Artificial

Sequence:primer <400> 6 aagtccctca ccctcccaaa ag 22 <210> 7 <211>

ggactazatsMkt@ﬁt@ﬁu@afﬁwwa%&&ga@g@&_;ﬁ%%%&@%%%@@é@{%@@@f
2 980> 8

gtotttakghic

Eﬁiéé%iéiaibg

caagytoeger

tCgigtctac
ctactcggga
ccgagattgt
aaaaaaaasa
gecttitcecy
ttgtgattet
gatacttcag
tgagtggaaa
gaaaggggac
aaaagdaaady
aaaagtaatt
ctgaaagtcc
tttattacac
gcaagittcc
cgtttagttt
cagccatctc
" gtcagtgaca
gtggactcgyg

tgggggocte
tcattgctac

agcctggett
acrgeoggre
gtcccacace
tacctaactc
catttgetea
acagctttec
cagagcgctc
gctggeagygy
cgetcgoegt
ggtgccegcc
ccrtgetgea
tgceacagag
gagaagcaga
gcagctggec
gggcgetcag
ccgtgeccac
catg

<210> 4
<211> 24
<212> DNA
<Z213>

<220>
<223>

<400> 4

&

adaaataca
ggctcaggea
gccactgcac
aaaaaaaaaa
tattttgaat
tgacttgtat
caatatgtgg
agaggacatt
aggatragaag
aataaccaga
catgctcect
teetetggrg
gaatactttt
cacttatatc
aadtatigaa
ctggceagtt
tceectgagyg
ctgggaggcec
actgggecct
aaaatctecac
ttgecatcttt
ggtccaageyg
tggtccgggy
agcceegeag
caatggccaa
cgcagtgeart
ctrctggacy
actcggccag
acctccaagg
ctgggeecgy
tgccggeget
gtggagctga
atccgaagtt
gcggtgggcy
ctggagctac
gceggagacce

9%2?39‘ ﬁ&%@ﬁé

RagkARtifitfalSete ol prrRec

daaattatcc
ggagaatcge
tcecagectgg
aaaaaaaagr
aatttectga
caccaagcetg
ataccagttt
tttctaagaa
agaagaggga
aaggaccatt
gtaaaaatcc
ccagectetg
tgtttttaaa
tgegacacct
ttagaatcga
tagagagaay
gcagteoctt
agaagccgag
ccttgeecege
gtccaggaag
atagcettte
ctctaacagg
cgtagcccat
tctectgcaga
cggcgtgagg
gatcrcagga
tgcectyggac
atgcactagc
ggcccaggtc
cggatgeece
ggagaaacct
accaatcage
gattggccaa
tggtetoccg
cgagegygtge
agccecggag

Artificial sequence

Description of Artificial Sequence:

acttcgecte cttctectgat ctcc

<210> 5
<211l> 23
<212> DNA

<213> Artificial sSequence

<220>

adcodgecataa

E&@ﬁ%@%eé@‘é@%%%ﬁ%%c

aggcgtggtg
ttgaacctgg
gcaacagaga
aacaatgeat
aggagtattg
ctttctcaaa
cccacttece
gctaccaaca
gactgaatgt
tgctggtazat
agactttttc
ctaactgttt
gaaatagctt
tcggaatgaa
atgagaagce
gccttcaget
gctgegtatt
ggagaagacc
tgctocecgga
aattaaaccc
tccgeaggtg
ctectrceccy
gtgaggcctyg
acccectgea
cacttgagcg
ggggccecay
tcgacttggg
ggcaaggctg
atgaggaggc
ctgceegecg
cccetgoegt
gaggcgegetyg
aaggggattt
gcaagaaggt
caggccaggt
gcegectggg

ctggccaata
gcaggtgect
gaggcggagy
gagactccac
tgaaaatctt
ggtcaaaggg
gggttgttig
ggactacaac
aaggaggtgc
gggaaatgga
tortreeett
attactgttt
aggtatattc
tgtactatac
tatgtgaagt
atgttgcaca
gcotetgtit
gagtcaacce
agtagctggce
accttgtgcce
atcgccttyg
cagceaccac
agcctaccety
caagctccgg
gcececcgtgge
gaatgcggac
agacggaagt
actgagtctg
dgctgacacc
ggctggggag
cctgacgcas
tgcatcactc
ggcccgegge
geoccaceec
ttaaagggcg
gtgtgcgtco
cctatccetyg

primer

<223> bescription of Artificial sequence:primer

<400> §

ggccetgcta atcecacact ace

tggcgaaace
gtagtcccag
ttgcagtgag
ctcaaaaaaa
caggcatatg
cagggatatt
tgccaattca
ccacagetgg
tcatatgaac
gagaaagcga
tcetgatigg
aagtttgata
trccagatta
acactgttgt
gtgaagatca
ttgcccctge
ccettttaca
ccggeggect
catagtcttg
tatggattaa
gggcaagact
ctccaaagtg
ggctcgaggg
gcgectggec
ccagtttcte
ggtgectcog
ttacgacgec
tgcegectag
gcetgggact
acgceegecc
tccgaggcge
ctgccaggtt
gcggttaagt
aatcaccgcg
cctececatggy
gtcggtertt
tgccaggeac

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3960
3960
4020
4080
4140
4200
4260
4320
4324

24

23



<400> 8 ggcagggaga caccttccat 20 <210> 9 <212> DNA <213> Artificial
sequence <220> <223> Description of Artificial Sequence:primer <400>
t ccic atgatcttca 20 <210> 10 <211> 15 <212> DNA <213>
vioft?@a g%'cg]:uence <220> <223> Dggcription of Artificial Seaﬁgt%@%ﬂﬁ%qm
<400> 10 gctgceccga tggaa 15 <210> 11 <211> 32 <212> DNA <213>
<210> Artificial Sequence <220> <223> Description of Artificial sequence:primer

<%%%> <400> 11 cgggatcccg catgaagcag gagtctgcag cc 32 WO 2006/094735
< >

215 RISTEP2006/002020 5/5 <210> 12 <211> 62 <212> DNA

<220> L L
<223> Description of Artificial sequence:primer

<400> ©
aagtecctea cecteceaaa ag 22

<210 7

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> Description of Artificial Segquence:primer

<400> 7
cCtcaacacc tcaaacgcact cc 22

<210> 8

<211> 20

<212> DNA

<213> Artificial sequence

<220> o o . )
<223> Description of Artificial sequence:primer

<400> 8§
ggcagggaga caccttcecat 20

<230> 9
<212> DNA
<213> artificial sequence

«<220>
<223> Description of Artificial Sequence:primer

<400> 9
tgcagceete atgatcttea 20
<210> 10
<211> 15

<Z212> DNA
<213> artificial sequence

<220>
<223> Description of Artificial Sequence:primer

<400> 10
gcetgecccga tggaa 15

<210> 11

<21l> 32

<21Z2> DNA

<213> Artificial Sequence

<220> L .
<223> pescription of Artificial Sequence:primer

<400> 11
cgggatcccg catgaagcag gagtctgeag cc 32



<213> Artificial Sequence <220> <223> Description of Artificial
Sequence:primer <400> 12 cgggatcccg catgtaccca tacgacgtcc

W 9RGIaA9sstatgaagcag gagtctgcag 60 cc 62 <210> 13 <2
DNA <213> Atrtificial sequence <22@> <223> Description 0

B2008467020
]%Jgrﬁlmal

Sequence:primer <400> 13 ccggaattcc ggtcacacca gcgccagagc ctg 33
<210> 14 <212> DNA <213> Homo sapiens <400> 14 atgaagcagg
<210- 88tctgcagc cccgaacacc ccgeccacct cgeagteece tacgecgtee 60 getcagttee
<211> g&gaaacga cggcgaccct caagcgctgt ggattttcgg gtacggcetcc 120 ctggtgtgga

<212
<213>

tctggcaggg agacaccttc catcggggca gcgacaagat gectggecgt 240

<220>
<223

<400>

cgggat g
c29%A56%lgy

JacHe

tgqgtgacqc tcc gaa Icatqga
e
taC atacca a

ety

St

ga

@@{é‘q@gg‘cﬁ cggslacage gacageegtg tgggettegt gegeggetac 180 agccgcecgtt

gcgtggcata ccaagtgcaa 300

gc gagaggcagt gettggtgge
gtcac cttctatccc caagatgctc ctgaccaacc actgaaggca

E8E S ARHHCRCEG gt AR BB G EGERRSA

faggcce

480 attgccacgc agatcctggc ctgecggggce ttctccggec acaaccttga atacttgetg
<210- 240 cgtctggcag acttcatgca getctgtggg cctcaggege aggacgagea
<211> dggcagcec 600 atcgtggacg ctgtgggceac catgttgecc tgcettctgec ccaccgagca

<212>
<213>

<220>

qtctoges 669, glagtatgag 670

<223> Description of Artificial Sequence:primer

<400> 13
ccggaattee

<210> 14
<Z212> DNA
<213> Homo

<400> 14

atgaagcagqg
geteagttce
ctggtgtgga
agcecgecgtt
gtggtgacge
ggggdagcagy
tacgatacca
ttggectaty
attgccacge

cgtctggeag:

atcgtggacy
ctggrgtoag

ggtcacacca

sapiens

agtctygcage
cccgaaacga
ggceegactt
tctggeagag
tccttgaaga
taagcaaggce
aggaggtcac
tggccaccec
agatcctgge
acttcatgea
ctgtygggeac

gcgecagage

cccgaacace
€ggcgaccct
cgcctacage
agacaccttc
tcatgaggge
cctgaagtac
cttctatcce
acagaaccct
ctgccggggce
gerctgtody
catgtitgeec

ctg

ccgeecaccet
caagegcetgt
gacagcegtyg
catcggggea
tgcacttggg
ctgaatgtgc
caagatgctc
ggttacctyg
ttcteeggec
cctcaggege
tgetictygec

cgcagtecee
ggattttegg
tgggcttogt
gcgacaagat
gcgtggeata
gagaggcagt
ctgaccaacce
gecctgegec
acaacctiga
aggacgagca
ccaccgagea

tacgecgtcc
gtacggetco
gcgeggetrac
gcectggeogt
ccaagtgcaa
gcttggtgge
actgaaggca
tgaagaggee
atacttgctg
cctggeagcee
ggctctggeg

33

60

120
180
240
300
360
420
480
540
600
660
670



